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K. A. TUMUPIA3EB 1 ET'O KHUT' A
«KN3Hb PACTEHU A

Co nHs BbIXOJA B CBET KHUTH «JKW3HBb pacTeHHs»
mpomwto 127 mer. OHa m3maBamach 18 pa3 Ha pyc-
ckoM U 33 pa3za Ha MHOCTpaHHBIX s3blkax. B 1896 r.
4-e¢ w3JaHWe BBIXOAMIIO OBaXkAwl, a B 1897 1. 5-¢ us-
JTaHUE TAKXKE BBIILIO ABYMS BBIITyCKaMU.

IToyemy ceromHs MbI TOBOPUM 00 3TOM KakK O BaxK-
HOM HCTOpHYecKOM coObrtun? JlaBaiiTe ke, IOporoi
yuTaTenab, oOpaTHUMCs K (hakTam, KOTOpBIE KpacHOpe-
YHBO TOBOPST O PEaKIUH M OT3BIBAX MACTUTHIX U BHI-
JAIOIUXCS YYEHBIX, MuUcaTesliell M NPOCTBIX YHUTaTe-
JIe Ha BBIXOJ 3TOH KHUTH. DTOMY COOBITHIO Hpealie-
CTBOBAJIO HECKOJIBKO JIET ampoOalyy JaHHOTO MaTe-
pHana uepe3 JEKIHOHHYIO ayIUTOPHIO, KOTOPYIO CO-
6upan KinumenT ApkagpeBud, 9TOOBI JOHECTH IO CITy-
miaTess CyTh NPOUCXOISIIMX B PAacCTEHUM IPOLIECCOB,
COBEPILIAIOLINXCS Ha NPOTSHKEHUH BCEH JKU3HM Kax-
JIOr0 paCTUTEIBHOIO OpraHU3Ma.

30 mapra 1878 r. B IlerpoBcko-PazymoBckoMm 3a-
BEpPIIMIOCH O(QOPMICHHE KHHUTH, KOTOpas BBHIILIA B
m3patensecTBe  A. Kamyxckoro (Mocksa). Opny w3
KHUT B IPEKPAacHOM IepeIuieTe OH JapuT JIH0OUMOI
C HAANHCBI0 «AJekcaHape AJeKceeBHe
Tl'otBanbn. ABrop». Ilouemy xe Kiument Apxazabe-
BUY JapuT eil kHury «KusHp pacteHus»? Uto 3To
nenHas Bemp? Jla, kamra «OKusHb pacTeHHs», Hecy-
mas CcHenualbHble 3HAHUA, H3JIOKEHa B o00LIenoc-
TYymHOU (opMe, B U3SIIHOM CTHIIE PYCCKOH CIOBECHO-
cTH, Onaromapsi pa3sHOCTOPOHHEH OJAPEHHOCTH, BBI-
COKOH dpyIuLIUH U TalaHTa OJECTAIIero YYeHOro,
TIPeTIoIaBaTeNst ¥ MOMyJIipU3aTopa.

Urak, daktel. 20 jer cmycts, B MOCKBE BBIXOAUT
coopuuk crareii «llomomp camoobpasoBanuo». Ero
aBTOpbl, nepecbutas cBodl Tpyn K. A. Tumupssesy, B
JIapCTBEHHOM IIOCIAaHUU OTMedaroT: «byaydun omHuM
W3 MpEeACTaBHTENIed TOYHOTO €CTeCTBO3HAHHA, BBl B
TO K€ BpeMs SIBIJIHMCH TOpS40 yOSKIESHHBIM INpEAcTa-
BUTENEM MHEHMs, 4To «Hayka myrem cepbe3HO#l mo-
MyJIIpU3alMd  JOJDKHA HATH Ha BCTpEdy OOIIECTBY,
mpuodmias ero K CBOMM MHTEpecaM, a He CKpPbIBAaThCs
JUIIb B IIyOWHE HAYYHBIX CBATWIHLD. «JKU3HB pac-
TeHUSI» W JpyrHe MHOTOYHCIECHHble Bamm nekuun u

JKEHIIUHE

peun ABJIAKOTCA BBICOKOTAJIAHTIUBBIMUA 06pa3uaMH Ha

MYTH BBIIOJIHEHUS 3aJauyd CBA3aTh HAayKy WM JKU3Hb: B
HCTOPHH KyIbTYyphl PycCKOro obmecTBa 3TH Bamm
TPY.IBI 3aiMYT OJJHO U3 CAaMBIX TOYETHBIX MECT».
ApkagseBuya, mpodeccop
A. H. Bekeros, nucan: «MHe HE H3BECTHO HH OJHO
00IIeIOCTyITHOe COYMHEHHE MO OOTaHHKE W IIPU TOM
HU Ha OJHOM M3 IJIaBHBIX S3BIKOB ITHBHJIN30BaHHOTO
MHpa, KOTOpoe OBl PaBHSIOCH NPOHM3BEACHHIO Halle-
TO aBTOpay.

Kpynnreiinmit anrmuiickuii 6oranuk /. CkoTt nu-
can o kaure «Ku3Hp pacTteHus»: «ITO, MOXKAIYH, ca-

Vuurenrs Kianmenrta

Masi ’HTepecHast KHATa, KOTOPYIO 51 KOTAa-JIn00 gurtai!y»

B Anrnmuu tupaxku kHur" «KuU3Hb pacTeHHUs» CO-
MEepHUYAIN C THPaXkaMu KHUT [IUKKeHca.

«Korma mactep cBoero aena, — OTMedYana aHTJINH-
CKas 1e4yaTb, — CHUCXOJMUT [0 MOIMYJIApHU3aLUHA, MOXK-
HO JKIaTh 4ero-HUOYAb KPYNHOTo, ¥ HE MOJJIEKHUT CO-
MHEHHIO, UYTO KHHMra TumHps3eBa Ha IeIylo ToJoBYy JAa
U C IJIeYaMH B IIPUIady BBIIIE CBOMX TOBapHUILEH».

«bynem HanmesTbCS, — YHTaeM B APYTOM OT3BI-
B€, — YTO MOXBAIBHBIA MpPUMeEp, MOJaHHBII HAM pyc-
CKHUM THCaTelneM, He OCTaHeTcss Oe3 BHHMAaHHUS;, BO
BCSIKOM ClIydae OH MOKa3al BO3MOXKHOCTh JaXe ca-
MBI€ TPYAHBIE 3a/la9l U3JIaraTh B IPOCTOH M HPHBIeE-
KaTeIbHOH (opmey.

«Bcsxuii yenoBek cpenHero oO0pa3oBaHHs, — BTO-
PHUT CHEIYIOIMH HCTOYHUK, JOJDKEH CMBICIUTh
4yTro-HUOYns B Ouonoruu. Ero mHTepec k xu3HH pac-
TeHust OyneT, HECOMHEHHO, BO30YXKAEH IIPEeBOCXOJ-
HBIM H3JIOKCHHEM (DU3HOJIOTUU PACTCHHH, IMpeiiara-
€MBIM 3TOH KHUTOI».

Maxkcum Toppkuii mucan: «llopaxkaembes, OTKy-
na B nocane CHeroBoM XepCOHCKOW T'yOepHHH WIIH B
Oce Ilepmckoit 3HaroT Tummps3eBa, 4acToO CIpPALIH-
BaroT ero «Ku3Hb pacTeHns».

K. A. Tumupsze BcnomuHan: «Heckonpko et
TOMY Ha3aJ MHE IOKa3ald MHCBMO CKPOMHOTO Tpy-
JKEHUKA, CEJBCKOTO CBSIIEHHHWKA, OT3bIBABIIETOCS O
MoMX KHHrax «KusHp pacteHus» u «3emienenue U
¢usnonorus pacteHWid» Kak O KIACCHYECKHX, Oonee
IINPOKOE PaCHpPOCTPaHEHUE KOTOPHIX B JAEPEeBHE ObI-
710 OBI OUCHB JKENATEIILHOY.



IocnenoBatenn yvenoro, mpodeccopst B. H. 111a
nothukoB u JI. A. Cabunun, nucamu: «He Oyzmer
OMMOKH, €CJIM CKAJIUTh, YTO MHOT'MM H3 HAac HPUBHIO
BKyC K €CTECTBO3HAHHMIO MMEHHO uTeHHe «Km3Hm pac-
TeHus» TuMmupsseBa... 3Ta KHMra He yTpaTwia CBOEH
CBEXKECTH M €€ celyac MOXXHO peKOoMeHAoBaTh. Bo
BCSIKOM Cly4ae, 0ojiee COBEpIIEHHOTO COYMHEHHA 110
3TOMy BOIpocy mHoka HeT. He yauBuTensHO mosToMmy,
4TO 3aciykKeHHas ciaBa «Ku3HHM pacTeHHs» mepeka-
THIIACh YePe3 TPAHHILY».

CucremMaTuyeckoe M3y4EHHE KIIACCHUYECKOH pyc-
CKOW M MHOCTPAHHOM XyJOXKECTBEHHOW JIMTEPATypBI,
NPUBJIEUEHHE B KauecTBE INPHUMEPOB pPE3YJbTATOB Je-
ATEIBHOCTH JI0ZIE TBOPUECKOTO TpyJa pa3HOM Ha-
MIPABJICHHOCTH ISl OOBSICHEHUS] TOTO WM WHOro (ak-
Ta B JKU3HM pacTeHWH mo3Boymin TummpszeBy, oOiie-
Kasg CBOU MBICIM B M3SILIHBIA CIIOT, U3JIOKUTH CIIELU-
IBHBI MaTepuand B CTHJIEe OE3yKOPH3HEHHOH 4YHCTO-
ThbI PYyCCKOH JIMTEPATYPHOHN peuH.

IlomuHHas KynbTypa s3blKa 3TOrO IPOM3BEICHUS
TumnpsseBa, coderaromas B cebe H3SALMIECTBO H3JIO-
XKEHHsS MaTephaga M YUCTOTY PYCCKOH pedn, 1O Ha-
meMy MHEHHIO, B HACTOAIIEE BpPEMs HE MOXET OBITh
He BocTpeOoBaHa.

TpyaHO oOLEHHTh M 00Opa30BaTENbHYIO POJb KHUTH
«Kw3Hp pacteHun», Onaromapsi KOTOPOH IOJTYYMIIH
3HAHHE OCHOB (DM3MOJIOTMH PACTEHUH THICSYH TIpax-
na" Poccuu, BBIpOCIO M BOCHUTANOCh HE OJHO IIOKO-
JIeHHE PYCCKUX OOTaHMKOB M arpoHoMoB. «®Duzmono-
rus pacteHuid, — oTMmedaeT akagemuk A. JI. Kypca -
HOB, — HayKa, M3BECTHas MPEeXAe JIMIIb HeOOJBIIO-
My KpYry CIIEIHAINCTOB, MpejcTala BIIEPBBIE Mepen
CIyIIaTeIsIMH BO BeCh CBOM POCT KaK TeOpeTHUYeCKas
OCHOBA  PAal[MOHAJILHOTO  3€MII/IENIUs, KaK HaykKa,
[IPOKJIabIBalONasl IyThb K IOJYYEHUIO YCTOWYMBBIX U
BBICOKMX ypo’kaeB». M3 uucna ciaymarened 3Tux Je-
CATH JIEKUMH M 4HUTaTeled KHUTU BBIPOCIO HEMajo
TalaHTIUBBIX Yy4yeHbIX. Cpelu HUX MOXHO YIOMS-
HyTb uMena JI. H. IlpsaumuukoBa, JI. A. MBaHoBa,
B. JI. Komaposa, B. C. Bytkesuua, E. @. BoTuana,

®. 11. KpamenunnukoBa. U nanee A. JI. Kypcanos
oTrMe4aeT: «MHOrMe ydyeHble BCTaJM Ha IIyTh H3y4e-
HUS JKM3HM PacTeHHs MOJ BIMSHHEM €ro 3aMeyarellb-
HoW kHuru. Cpeam Hux crnemyer HasBath 1. A. Mak-
cumoBa. B. JI. Jlrooumenko, K. A. Kemnepa, II. I'. Xo-
nopnoro, J[. A. CabuHMHa M MHOTHMX Ipyrux. Bce onm
BIMCAJIM CBOMMH TpyJaMU HOBBIE OJIECTSIIUE CTpaHH-
1Bl B HAayKy O JKU3HM PAacTEHUH W C YECTHIO HOCIYXKH-
14 TOMy Jeny, K kotopomy mnpusbiBan K. A. Tumups-
3€B».

OTOT Tpyd sABiIsSeTCs OOIIENPU3HAHHBIM MHUPOBBIM
U OTCYCCTBEHHBIM UICACBPOM TII0 U3JIOKEHUIO Takoi
CIIOKHOW  JTUCIHUIUIMHBL, KakK (HM3HMOJOTHS  PACTeHHIA,
B HAYYHO-TIONMYJIAPHOW W JOCTYHHOH (opMme Ui mpo-
cToro uywrarens. M TiayOOKO CHMBOJMYHO, YTO B TOJ
140-netuss co nHA ocHoBaHuUs IleTpoBckoil 3emute-
JNeNbUYeCKOM W JICCHOM akaaemMuu, HbIHE Poccuiickoro
roCy/1apCTBEHHOTO arpapHoro YHUBEpCUTETa—
MCXA wumenun K. A. TumupsseBa, Mbl CUHUTaeM CBO-
UM TPKAAHCKUM JOJITOM IIepeu3saTb OJTy KHHTY B
MOJAPOYHOM BapHAHTE, YTOOBI KaXIBIA CTYIEHT, IIe-
PECTYNUBIIMKA TOPOT HAUIEr0 BY3a, U KaXKIbIH BBIMY-
CKHHUK, OKOHYMBIIMHA €ro, a TakKe J00# J1r0003Ha-
TENbHBI TPaXIAHHH MOIJIM O3HAKOMUTBCS C BEJHKO-
JIETHBIM TBOPYECKMM HAcJEIMeM HAIlIero COOTe4YecT-
BCHHHMKA, BBIJAIOLIETOCS YYEHOrO MHPOBOIO CcooOlIe-
crea K. A. TumumpsizeBa — c¢ ero kuHurod <«KusHb
pacTeHus», KOTOpas IpoLUIa IIPOBEPKY BpEMEHEM U
CerOIHS HE YyTpaTWia CBOSH NPHUBIEKATEIBHOCTH H
AKTyaJIbHOCTH.

Orta KHHMra JOJDKHA CTarh CHMBOJOM ¥ BU3HTHOM
KapTOYKOH BCeX IIpenojaBaTesieil, CTYOeHTOB, aclu-
pPaHTOB M CIyXalIuX, BCEX TEX, KTO MPOLIET BEJIUKO-
JIETHYI0 JKM3HEHHYIO MIKOJNy B HaIlleM YHHBEPCHTETE.
U rne 6b1 HM paboTamu BBITYCKHHUKH-THUMHPS3EBIIBI,
Kyna Obl Hu 3abpocuna cyapba MHOTMX W3 HHX,
«Ku3Hp pacTeHHMs* JOJDKHA COTpeBaTb WM JIyIIH |
HallOMHHATh O POJHOH ajabMa-mMarep, O JYYIIMX TO-
Jax, MPOBEIEHHBIX B CTE€HaX Hamel poaHoll Tumwups-
3€BKHU.

Ilpezudoenm Mescoynapoonoii accoyuauuu «Azpooopazosanue», pekmop Poccuiickozo zocyoapcmeen-
H020 azpapnozo ynusepcumema — MCXA umenu K. A. Tumupsnzesa, unen-xoppecnondoenm PACXH



XN3Hb N OEATENBHOCTbL K. A. TUMNPASEBA

buorpaduueckuii ouepk

CTpeMHUTEeNIFHO JIETUT OBICTPOTEYHOE BpeMs, W BOT
y)Ke dYepe3 IMONTOpa MECATHUICTHS HCIOIHHUTCS POBHO
CTO JeT, KaK YIIeN W3 >KU3HU OJUH M3 BBLIAIOLINXCS
yaeHbIX Poccum, ydeHwlii MupoBoro Mmacmraba Kim-
MeHT ApkagbeBud TumupsseB, KOTOpbIH HEOJHO-
KpPaTHO YAUBISUI MHUp OJECTAIIUMU OTKPHITHAMH U
pelIeHnsIMU  eIoro  psiaa  (QyHAaMEHTaIbHBIX —IIPO-
OsieM B 001acTH (PM3HOJIOTHU PACTEHUIA.

PaccmatpuBas B OTAGNBHOCTH (YHKIMH XJIOPO-
¢wIa, CONHEYHOTO JIyda M ero CIEKTpa, MOCTYILIe-
HHE COJHEYHOM OSHEpruM U €e pacmlpeieleHue Mpu
Pa3IOKEHUH  YTIIEKHACIIOTEI Kmn-
MEHT ApKaIbeBUY CyMeJl IIpU IOMOLIM UM e H300-
PETEHHBIX JOBOJIBHO HPOCTBIX HPHOOPOB YOEAUTEINh-

B 3CJIICHOM JIUCTC,

HO JI0Ka3aTh OCHOBOIOJIAraiollee 3HA4YeHHE ITHX
(byHKUMiA B eIMHOM Tporiecce GOTOCHHTE3a.

I'maBHast e COCTaBISIOMIAs €r0 HAyYHBIX HCCIe-
JoBaHHUN B cepe OAHOW W3 BaXKHEHIIUX MPOOJIEM de-
JIOBEYECTBA — 3TO CHCTEMa TMPEBpAIICHHs COIHEY-
HOHM SHEpruy B DHEPTUI0 XUMHYECKHUX CBS3EH OpraHu-
YECKOr0 BEIIeCTBA IPU HEHNOCPEICTBEHHOM YYacTUH
XJOpoduiula, MHHEPAIbHBIX BEIIECTB M BOJIbBI, YTO
SIBJIICTCSI OCHOBOM BCET0 JKMBOTO Ha HaIIIeH ITaHeTe.

Ho 4to6sl packpbiTh 00pa3 3TOro 4esnoBeKa, HENo-
CTaTOYHO CKa3aTh O INPOCTOTE, TOYHOCTH M H3AIIECTBE
NPOBEACHHBIX WM Hay4YHBIX I/ICCJ'[e}lOBaHl/Il\;I, pe3yiabTa-
TBl KOTOPHIX BOIDIM B COKPOBHIIHHILY MHPOBOI Ha-
yku. Cremyer Takke MO3HAKOMHUTBCS C €r0 POAOCIIOB-
HOH. TIOYyBCTBOBaTh Ty Cpexy, B KoTopoi dopmupo-
Bamach JHYHOCTh KimMeHTa ApkagpeBhda, a 3TO—
ero yueba, paboTa, ceMbs, BCIIOMHHTb O €ro yBjede-

HHUAX, OTHOIICHHWHU K JIOJIM M HX OT3bIBaX O HEM Kak

0 Tmejarore, Yy4eHOM, MOMyJspH3aTOpe Hay4yHOTO
3HaHUs, IPOCIIABUBIIEM POCCUICKYIO HAYKY.
[Mpurnamaem Bac, poporoii uwuTarenb, «OTIJs-

HYTBCS Ha3an*, 'TO ecTh TOJNCTATh CTpaHHUIbl IIPO-

[TycTb BpeMsi pYIINT Bce — B CEpACUHOMN ITyOuHe
Bb10MYy MECTO €CTh, M 3TO MECTO CBSITO.
I1. A. Bsazemckuit

HIJTOTO, CTPAHMIBI XM3HH M AESTENBHOCTH BEIUKOIO
YUCHOTO, W MOPA3HUThCSA TOH CHIIE, TOMY TBOPUYECKOMY
IyXy, KakuM BEeT OT 3TOro obpasza, K KOTOpPOMY IIpH-
KOBaHO BHHMAaHHME MHOTHX ITOKOJEHHI UYeIOBEUECKO-
ro cooOuecrBa He Toiubko ObiBiiero Coserckoro Co-
103a ¥ Poccun, HO ¥ MHOTOYMCIEHHBIX 3apyOeKHBIX

CTpaH.
PonocnoBuas

TumHpsA3eBBI TPOUCXOAAT OT JOBOJNBHO JPEBHETO
poma Tatapckmx KHsa3eil. Kak cooOmaer Ha CBOMX
«Crpannuax npouutaro» @. U. Tumupsses, «..4yTh
mn He B XIV Beke y HEKOrO TaTrapCKOro KHs3s OBLTH
Tpu cbiHa: Tumyp, Ocyd u Ypyc u or HUX UAYT TpH
poma: TummpszeBer, FOcymoBel u  YpycoBe», da-
MHJIbHBIE TepOBI KOTOPBIX N3HAYAIBHO COBIAIAIIH.

T'ep6 pooa Tumupsizeebix
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JKuznw u desmenvnocms K. A. Tumupszesa

Teuams Tumupszegvix

Ho co BpemeHeM TOXIECTBEHHOCTh TepOOB yTpaTH-

mace, XoTa B repbe THUMHPSA3EBBIX MPHCYTCTBYET
KHsDKecKast mopdupa.

B caMbIX KOpHSX reHeanorndeckoro apera Tummu-
pA3eBBIX M3BecTeH KH:3b Temmup-l'aza, BoeBaBmMi C
JlutBoit B 1374 r. CoObITHS, CBSI3aHHBIE C 30J0TOM
Opmnoit, cpaxxenne Ha Kanke, KynukoBckas Out-
Ba, MOCIEIyIONMe HamiecTBUss Ha Poccuro, nwmramm
XaHCTBO MOHOJINTHOCTH H3-3a KJIAHOBOCTH B OpJe.
H3zBectHO, yTo npu opabiHCKOM XxaHe Exuree cpiH Te-
mup-I'azer  MOparum ObT  BOSHAYaNBHUKOM. Pacmpu
MEXIy OpABIHCKUMU XaHAMU SBISUTUCH TPUYUHON
yXofla BOEGHAYaJIbHHKOB U3 OpABl Ha CIyxk0y K pyc-
CKUM KHA3bAM u B JlutBy. SBuica B Poccuro B
1408 r. m MOparum, KOTOpBIA TOCIE KPEUICHUs OBLI
Ha3zBaH AnekcaHnpom. [lotomok Anekcangpa JleHuc -
Hysan CemenoBnd TummupszeB ObT yOUT HpU B3ATHH
Kazanm B 1552 1.

B cBomx BOCIOMHHAHMAX YYeHHK TummHps3eBa
mpodeccop H. C. Tlomarckmit mnumer: «OguH U3
mpeakoB ero (K. A. TumwmpszeBa. — Agm.), BOEBO-
na Tumupsazes, nomyuun ot uaps Meana I'po3noro
0IIaromapcTBEHHYIO TIpaMOTy 3a YECTHOCTh M Xpald-
POCTB».

[Mozxke TumupszeBst cayxwim B Kamupe wu
Mockse. Cupop MBaHoBuu TummupszeB Obu1 yOUT moxg
OpoeBeiv B 1610 1. Borman AdanaceeBuud u Bacu-
muii  AdanacbeBud TUMHPSI3EBBI CIIYKIJIH BOEBOJA-
mu mpu Bacwmmm lyiickom (Ilepembinuis, YepHb,

Kpamueaa, Mocanbck, IIponck). WBan JlykpsHOBHY
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u Hukura IlerpoBud TumupsseBsl ObUIM IBOpSHAMHU
MockoBckMMHU. ['aBpuna HMBanoBuu u [lanmna IBa-
HOBHY THUMHUpsA3€BBl SBILUIMCH BIAfCiAbLAMH IIOMEC-
THii B AnekcuHCkoM U THXBHHCKOM ye3max. SIkoB

AnekcannpoBny, Bacwimit  MBanoBnu u  Hazapwuii
WBanoBmu, a Ttarke SkoB BacuibeBnmu OBUIM CTONB-
Hukamu. lBan BaneppeBnu TummupsizeB ObUT OelcCT-
BUTENIBHBIM CTaTCKUM COBETHHKOM, YEJIOBEKOM H3Be-
CTHBIM, Enuza-
BeThl lleTpoBHBI ObLT OCykaeH mo aemy rpagos A. U.
Octepmana, M. I'. T'omoBkuHa mw M. X. Mwunuxa Ha
CMEpTHYIO Ka3Hb,
B Cubups (1742 1.).

IIpu mnocnenyromeM paccMOTpeHUM JApeBa Tumu-

PA3CBBIX MBI

HO TOCJI€ BOIAPEHHS HMIEPaTPUIIBI

KOTOpas OblIa 3aMEHEHA CCHUIKOM

TAKKe OTMEYaeM, YTO OoJjbluas 4YacTh
MMOTOMKOB Hecin B PoccHM BOMHCKYIO CitykOy, Kak MO
muann Hukwter CremanoBu4a, Tak W 1m0 juHuu [laB-
na CtemaHoBHYa (CM. CXeMY).

Cemen Huxutiu Obl1 mopyumkoMm, youtr mox Owua-
KOBBIM B 1734 .

HUBan CemeHOBHUY, OBLI

MOPYYHK, MTOMEIINKOM

Psizanckoii rybepHnn Psbxckoro yesna.

Omey Apraouii Cemernoguy



buoepaghuueckuii ouepk

Mamw Aoenauoa Knemenmoesna

Ero cwi, Cemen lBaHoBMY, ObUT 00EpIpOBHAHT-
Mmeiictepom. Bropoii ceiH, Anekceii llBanoBuu, — re-
HepaJl-NIeUTEeHaHT, TpeTul, Bacunmii, MOJIKOBHHUK,
B 1812 1. Obu1 KamyxckuMm TpeaBOAHTENEM TBOPSH-
CTBa, NMpPUHUMAI y4acTue B (HOPMHUPOBAHMU MNAPTH-
3aHCKHX OTPSIOB B I'yO€pPHUH.

Cemen UBanoBuu TumupszeB (men Kiumenra
ApkagpeBuda), yHIS B OTCTaBKY, «BeJl BHHOKYpEHHE
B OOMmMMpPHBIX pazMepax». 3uMoil xmi1 B Mocke, a Ha
JIETO BBIEIKAN B cBoe Ooraroe mmeHue Ps3zaHckoii ry-
Oepunn Psokckoro yesma, ceno Ceunymku. C Hadana
BOEHHBIX JeictBuili 1812 r. xgena mo ynpaBJICHHUIO
UMEHHSIMH (Ipyroe HMMEHHE HaxoAwIoch B TamOoB-
ckoii rybepuun Kupcanosckoro yesma, ceno Toxma-
KOBO) M IO MOJPsS/aM, KOTOPbIE OH MMeN C Ka3HOIO,
nocreneHHo paccrpauBamuck. C. UW. TumwmpszeB us-
3a OTCYTCTBHS TPAHCIOPTHBIX CPEICTB HE CMOI' CBOE-
BPEMEHHO MOCTaBUTh HEOOXOIMMOE KOJIHYECTBO CBO-
eil IpOJyKIMK MO TOAPSAaM HWHTEHJAHCTBA, ITOITOMY
ObLT TOJBEPTHYT 3a HapyIIeHWe KOHTPAKTa YIIIaTe
KPYIIHOH HEYCTOMKH. DTO SIBHJIOCH IPUYMHON Ipopa-
XM Ps3aHCKOro MMEHHWs W Tepee3a €ro cHadaia B
TamboBckoe, a 3aTeM B UMeHHe ymepuiero Opara Ba-
cuns, B Kamyxckyro ryOepruto JIMXBHHCKOTO yes-
na, ceno PkaBIibl.

Oten Kimmenta ApkaabeBH4a cO CBOMM OpaToM

VBaHOM CHa4ama CIyXWIH BMecCTe. 3aTeM ObLIM

ydyacTHUKaMu BoWHbBl 1812 r. Tamke B KaBalmepuu
HeCnu CBOIO cioyxO0y W uMX Miagmue OpaTesi —
Anekcannp, Muxamn, Anzapeir u Cepreidl. Apkanuit
CemeHOBUY ymien B oTcTaBky B 1823 r. B uMHe Mof-
MOJKOBHUKA IO 00CTOSITEIECTBAM
(ymepna xeHa Mapus BacunpeBna IIporacoBa, oc-
TaBUB YETBEPHIX JIETEH).

CrapumM pebGenkom Oputa Mapust (1816—1866),
KOTOpasl JaBaja IepBble YPOKH MY3BIKH CBOeMy Opa-
Ty Knumenty, mnaamemy B cembe TuMHpPSA3EBBIX, Oy-
nyniemy ydeHomy. Ounbra ApkagseBra (1817—1869)
Obla 3aMykeM 3a Opatom MaTtepu Kimmenra Apka-
npeBnda — OapoHom Kiementnem KilemeHTbeBHUEM
Bozxe. OH B cBOE BpeMs OKOHYMI C 30JI0TOW MEAAJbIO

CEeMEHHBIM

Lapckocensckuii O61aropofHblii TaHCHOH. 3Has He-
CKOJIBKO MHOCTPAHHBIX S3BIKOB, OH paboTtan B MuHH-
CTEPCTBE MHOCTPAHHBIX JIEN, 3aHUMAasi Pa3IM4HBIC I110-
crel. IToxe ObLT ompenerneH cekperapem I eHepab-
Horo Koncyna B TaBpuze. 3a ycnemnyroo paboTy ObL1
HarpaxxIeH IepCHICKUM IIaxoM opaeHoM JIbBa u
CounHIa BTOPOH CTENEHU CO 3Be310i. YBOJIEH ObLI «I10
COCTOSIHHIO 3[I0POBBSl M IO JOMAIIHUM OOCTOSTENbCT-
Bam». JKenmncs Ha Onbsre ApkagseBae B 1846 r. Ilo-
CJIe CMEepTH JKeHBI BCTYIHII BO BTOpoii Opak (1870).
Ilepsorit coiH Apkaaus CeMeHOBHYA — .AJICKCaHID
(1818 roga poxaeHus ) — Mmociie OTCTaBKH OBLIT MIICH-
CKUM y€3JHbIM NpeBoauTeneM ABopsiHcTBa (1877).
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JKuznv u oesmenvrocmov K. A. Tumupsizesa

YerBepThIM peOCHKOM OT TepBoro Opaka ObLI
WBan ApkagseBuu (1819-1877). CeiH xe
Bacunmuit  MBanoBuu  (1849—1919),
HBI CTATCKUN COBETHHK, UMEN IO CIyX0e 3Hauu-
TensHble ycmexu. B 1903 .
«Toprosns Poccuu ¢ I'epmanueit ¢ 1887 no 1901 rog

ero—
JIEUCTBUTEIb-

OITyOJIMKOBANL  TPYX

[0 YaHHBIM TEPMAHCKOH HMIIEPCKOH CTaTHCTHKIY.
B pasnble roapl 3aHUMAN JODKHOCTH OT BHIC-IHPEK-
Topa JlemapraMeHTa TOPrOBIM M MaHy()akTyp 10 MH-
HUCTpPa TOPIOBIM U HPOMBIIUIEHHOCTH, KOTOPBIM
O0buT HazHaueH B 1905 r. OH ycHemHo pyKOBOJIWII Tie-
peroBopamMy IO BO300HOBJIEHHIO TOPrOBBIX JOTOBO-
poB c¢ [I'epmanueil. Ascrpo-Benrpueil. ®panuueii,
Bonrapueii. B mapre 1906 r. Obu1 u30paH 4iIeHOM
I'ocynapcTBeHHOro coBeTa, MOCIE yXoJa C MOCTa MH-
HUCTpa B pe3yJbTaTe pa3sHOINAcus C HOJIUTHKOH Ka-
ounera rpaga C. 1O. Burre. BHOBb BepHyics Ha
MIPEKHIOI JIOJDKHOCTh B MHHHUCTEPCTBO B 1909 r. u
BO3IJIABJISI €T0 B TEUEHUE To/1a.

B. W. TumupsszeB BHec CYIIECTBCHHBIH BKIa] B
PYCCKO-aHIVIMHCKHE TOpProBble OTHOIIEHHs. OH ObLI

MHUIMATOPOM co3iaHus Pyccko-AHrnuiickol TOpro-

Compyonuxu Munucmepcmea mopeoenu u
NPOMBIUNEHHOCHIU.
B yenmpe — Bacunuii Meanosuu Tumupsizes
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Boi mamatel B IlerepOypre, KOTOpYIO BO3ITIABISUI IO
nekabpst 1916 r. A Oynyum unenom [ocymapcTBeHHO-
ro COBETa, OH OTKpbUI pyccKuUd oTaen B JIoHmOHCKOM
ToproBoii mamare. O6a yupexneHus OBUIHM HETOCY-
JIApCTBEHHBIMM M CO3JABAJINCh U1 COACHCTBHUS 3KO-
HOMUYECKOMY COJIIDKEHHIO JBYX CTpaH, OOBEIUHUB
Tonbko B Poccum cBeime 250 mnpeanpuHUMaTenei:

HpeﬂCTaBHTeJ’ICﬁ Heq)TCHPOMBIH_IJ'IeHHI/IKOB, caxapo-
3aBOAYUKOB, JIbHOIIPOMBIIIIJICHHUKOB U T. II.

HeOGXO}II/IMO CKas3aTb HECKOJIbKO CJIOB U O JApYyromMm

mnemsiHHuke Knumenra ApkanveBunya — MBane Tu-
mupssese (1860—1927).
Ilocie  okoH4aHMsl  KaBaJIepUIMCKOro  YUYWIJIMIIA,

Kak oTMedaerT mnyOmunuct Bragumup Huxwree, ciy-
KW B Pa3lIMYHBIX BOMHCKUX 4YacTsax, a B 1890 r. Tu-
MHUpsI3eB ObLT Ha3HA4YeH aJbIOTAaHTOM TreHepan-rybep-
Hatopa PuuasHIUM. B 3TON NOMKHOCTH OH IpoCiy-
ki 27 ner. 3a BpeMs ero ciayxObl CMEHWJIOCH 6 Ty-
OepHatopoB. B cBs3um ¢ oTtHM QuHHEL, yBaxas pyc-
ckoro odurmepa,
¢doroanmapar, QUKCHUPYsS MHOTHE COOBITHS JKU3HH B

KOTOpBII Bcerma mpu cebe HOCHIT

XenbcuHKH, 11yTs roBopuin: «I'yGepHaToOpoB mycTh

Hean Anexcanoposuu Tumupsszes (Tumupu),
aoviomanm 2ybepHamopog Benukozo knscecmea
DUHAAHOCKO20



MEHSIIOT XOTh KaXIblil ToJ, MUk 061 Tumupn ObLT Ha
mecte». Iloxoponmwnu MBana TumupsseBa Ha mpaBo-
CJIaBHOM KJaiouine B XenbCcHHKHY B 1927 1.

B 1830 r. Apxammii CemeHOBHY OepeT B >KEHBI
Oaponeccy Anenmanny KiementeeBny bopne, mpen-
K1 KoTopod mpuexanu B Poccuto npu Exarepune II.
B mocnemyromue rogsl oH OBUT JUPEKTOPOM TaMOXK-
Hu IlerepOypra, B cdepy ero oOCITyXHBAaHHS BXO-
mun Take u Kponmranr. Ot BTOporo Opaka ponu-
J10Ch 4 ChIHA.

Huxonaift ApkagpeBud Iomen IO CTOIMaM OTIA,
HayaB CIyxOy IOHKEpOM JIeHO-TBapANM KOHHO-Tpe-
Hazepckoro monka. K 1870 r. mocmyxwuics oo 4uHa
KalMTaHa, KOMaHIOBAJI JCKaApPOHOM, OBLI XpaOpbiM
W SHEPrHYHBIM OQHIEpPOM, YTO U J0Ka3ald B PYCCKO-
Typelkyo BoiHy. B cepenune ampens 1877 r. moi-
koBHUK H. A. TumwupszeB mnmmier OUCBMO Opary
Kmumenty: «B Ilurepe mnuxopagodHoe HaCTpOEHUE,
BOIfHa Hac BCEX MEpenoolniIa — H3BECTUH C TeaT-
pa BOMHBI BECbMa MaJI0 M KOHTPOJIb Ha HUX CTPOXKai-
mmity. Bekope Hukomait ApkanabeBUd cO CBOUM IIOJI-
KOM OBLIT yKe B psiiax JelcTByroleil apmun. Emy

IIpasocnasnoe knaobuwe B Xenocunku,
Mozuna 2enepan -matiopa Meana Anexcanoposuua
Tumupszeéa

buoepagpuueckuii ouepk

bpam Huxonati

MIPUILIOCH YYacTBOBaTh B KPOBONPOIHUTHBIX OO0AX IMOT
Tl'opueim [lyOHsixkoMm, mox Tenumem, Bpanem u Jlro-
THKOBOM. 3a O0OeBble OTAMYUS OH OBUI HarpaxiacH
opaecHoM Cestoro Brangumupa Tpetbeil creneHu u 30-
JIOTBIM OpYKHEM C Haamuchlo: «3a xpadpocTs». Bo-
eHHble JelcTBUS He mo3Bosstan Hukonaio Apkajibe-
BHYy 4YacTO MHcaTb Ha pOAHMHY. «JlaBHO He aBai
3HaTh 0 cebe, — mmcan oH u3 PeiMHMKa, — ubO me-
pexoxsl OonbINNe, AHEBKH OJMH pa3 B HENENI0, TaKk
YTO MOJOXKUTEIBHO HE XBaTaeT BPEMEHH. YTPOM YIIO-
JKUIIBCSI B OayJibl, CSAAEHIb HA JIOMAAb YaCOB B CEMb U
cle3ellb B UeTBEPTOM UIIU IISATOM.

C HacTyIUICHHEM OCEHH YCIOBHS BEICHHI O0eB
CTaHOBHWJIMCH BCE TpynaHee. B koHIe ceHTs0ps oH mu-
meT: «BoT yxe memyio Hememo 37ech AOXKAb U TPA3b
HemponasHas. HecmoTps Ha mamatkw,
POCTB, 9TO HE MPOCOXHEIb. UyTh BbLIE3 W3 MalaTKH,

TakKasd CbI-

yTomaeurs B Tps3u. Bmpouem, Gmaromaps Oory, 1o
CHIX IIOP 37I0POB M IyBCTBYIO €051 XOPOIIIO».

[Tonk TumwupszeBa NponoJKal CBOE IPOABHKE-
HHUe, U B KOHIE OKTsA0ps Hukomait ApkagpeBud coo0-
main opaty: «B3sumu Bpan. [leno npekpacnoe. Pyou
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JKusnv u oesmenvuocmov K. A. Tumupszesa

JWUTH JIOBKO, CllaHa OOry >KMB M HeBpeauM. Hackoum-
I TIOJNKOM Ha TYpeIKHEe OKOMBL. BOPHAIHNCH B TOPOJ.
Tak 49TO TypKHM He yCIEIH ONOMHHUTBECS, KaK yX TOpOJ
Obul B Hammx pykax.. (MHMOB CBOMX MOYTH HE BHU-
VM. CIIIM B TI0Jie, HE MOEMCS HO HEJelsIM, a Becelo
Ha JyIIe».

Jlo koHIIa BOWHEI €Ile OCTaBaJIOCh JONTHX YETBIPE
mecsua. C moGepexbst Mpamopaoro mops Huxomait
mumer Opary Kimment): «Cnacubo Ttebe, Mol apyr
I'mimka, 3a TBOM NHUCbMa, KOTOpBIE S MONYYHI TOIb-
KO Buepa. MBI 31ech C OMBH3MEH, TOBOPAT, OCTAHEM-
cs eme, MOXeT ObITh, Mecsm. YTo ke MeHS Kacaer-
cs, TO s TONBKO KAy TpHKa3. A 3aTeM BO3bBMY OTIIyCK
Ha JIBa Mecsla 1 MaxHy B [Tutep».

B sto Bpems Kmument ApxagpeBuu Obul u30paH
9KCTpaOpANHAPHBIM MpodeccopoM MOCKOBCKOTO yHH-
Bepcutera (stHBapp 1878 T1.), ocraBasice mpodecco-
pom IlerpoBckoii akamemun. B cBs3u ¢ 3tM coObiTHEM
Opar ero [Imutpunm ApkagpeBuu nmmieT: «llo3apaBisro
Tebs. ['muMa, ¢ TOpKEeCTBEHHBIM yCIEeXOM... Temepp Te-
06e ocTaeTcs TONBKO JKCHUThCA. [IHade Kakod ke Tl
npodeccop, apoM 4To MpU ABYX Kadenpax. Hamerocs,
BepHercsi Kanpan (tak OpaTest B LIyTKy HaseiBamu Hu-
Kojast ApkaigbeBUYa. — Aem.) TeHepaioM, [OOHBIIH
TYPKY, K TOMY BpEMEHH ITOJJrTOHUM TBOIO cBap0y. [1o-

bpam [Imumpuii
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cputato mokyna ero (Huxomas ApkagbeBuun. — Asm. )
mchMa. TOBKO Ha AHSX HOYHHIT®.

B ¢eBpane 1878 r. ObUT 3aKIIOUYEH MHPHBIA [10-
ropop ¢ Typumeit, u H. A. TumupszeB Bo3Bparmics
B IletepOypr.

B nocnenmyromue roasl OH B 4YMHE TeHepal-Manopa
komanayer Kapaneprapackum mnonkoMm. OrtnmaBast Bce-
ro cebs BOeHHOW ciyxOe, Hukomaii ApkagpeBUd Tak
U HE KEHUIICSL.

[Tocie oTcTaBKM B YHHE TeHepalda OT KaBaJlepHu
OH CIYXWI YOpaBJlOMWUM [leTepOyprckumu  CHUpOT-
ckuMu 3aBeneHusiMu. B cepenune 1905 r., ma 71 ro-
Iy OJKU3HHM, OH CJIET B IIOCTEIb,
1906 .
esmda Ha CwmoneHckoMm kiambume B [lerepOypre, HO

a B KOHIE SHBaps
ckonuancsi. [loxoponnmu Hukonas Apkanb-

HE B CEMEHHOM orpajae, Ile He Hauuloch YK€ MecTa, a
OTIETBHO.

Jmutpuii ApkagpeBud TuUMHpS3eB NOMy4WsI YyHH-
BepcuTeTckoe oOpazoBanne B Kuese. JKum BHauame
Ha BacunpeBckoM octpoBe, mo3xe Ha JlecsaTod -
Huu. B mepBoe Bpems pabGoran B Munucrepctse ¢u-
HAaHCOB CTapLIMM CTOJIOHaYalbHUKOM. B cdepy ero
MHTEPECOB BXOAWIO TAaKKE MECTOHAXOXKICHUE IIOJIEe3-
HBIX HWCKOMaeMmblX W WX 3amackl B Poccum. [I. A. Tu-
MHpsI3€BYy IOpydYald YCTpauBaThb PYCCKHE OTHAENbl Ha
Bcemupubix BoicTaBkax B Jlonmone u Ilapmxke. 3a-
TEM. 3aHuUMall CcoMUAHbIM mocT (wieH CoBeTa MHHHC-
B 1834 1. ¢
Typuumeid 0 3aKIIOYCHHHM HOBOTO TOPTOBOTO JIOTOBOPA.

TepcTBa (PUHAHCOB), BEN IEPETOBOPHI

[lozxe mno TOproBeIM aenaM mnocemwan PywmbiHMIO,
Cepbuto u cHoBa Typuuio. I HeW3MeHHO 3aKaHYHBAI
TIEpPEroBOpHI ¢ BeIroAo# i Poccun.

B 1894 r. ¢ opraHmzanueii MwuHHCTEpCTBA 3eM-
nefennss M TOCYAApCTBEHHBIX HMYIIECTB OH ObII Ha-
3HaYeH WIEHOM COBETa 3TOT0 MHHHUCTEPCTBA, YIIPaB-
JSIIOIIUM  OTJAETIOM CEJIbCKOM SKOHOMUHM M CTaTHCTH-
KM, SBISSICH OJHOBPEMEHHO penakropoM «M3BecTuit»
MHHHCTEPCTBA.

MHOro cHI OH OTZaeT CTAaTUCTHYECKHM HCCIIEN0-
BaHMSM. Bbicoko ObuTH OLEHEHBI ero Tpyasl «CrarHc-
TUYECKHH aTiiac THaBHEHIIMX oTpacieil ¢adpuuHO-
3aBOJICKOM NpoMbIIIIEHHOCTH» U «O030p pa3BUTHS
IJIaBHBIX OTpaciel IPOMBIIUIEHHOCTH U TOProOBIH B
Poccuu 3a nBaguarmierue (¢ 1855 mol1874 rom)».

Ymep A. A. TumupszeB 2 mapra 1903 r. Iloxopo-
HeH Ha CmoneHckom wiaabume B IlerepOypre cpeau
POMHBIX.



Bacunuii ApkagseBuu TumupsizeB nocie OKOHYA-
HHUS yHUBepcuTeTa xuin ¢ Mmareppio B IlerepOypre,
paboTar MHPOBBIM CyABEH.

O Bacunun ApkaabeBHYE COBPEMEHHUKH T'OBOPHU-
mu: «TuMupsizeB, MOYETHBIH MUPOBOHM CyIbsi — OJUH
u3 crapeilmx u npasenHedmux B IlerepOypre. Cy-
POB, TOPSIY U CTPONTHB, HO «HEMEET IEpes 3aKOHOM»,
KaKOBBIM BOOPYKE€H OT TEMEHH OO0 IATOK. Yackl 1o-
cyra IOCBSIIAET JHUTEpaType M CUYUTACTCH MacTepoM
[0 YacTH IEPEBOOB HHOS3BIYHBIX aBTOPOB». THMHU-
psI3eB COTpPYIHHYAN B NMETEPOYpPICKUX Tra3eTax M XKyp-
Hajax, ObUI TeaTpanbHBIM pereHzeHToM. CBom mepe-
BoAbI medaTan B «OTeYeCTBEHHBIX 3alHcKax» (B 3TO
BpeMsi penmakTopoMm >kypHanma Obut H. A. Hekpacos).
TuMupsi3eB MOAYMBIBAN Jake MepeiiTd B mpodeccro-
HaJIbHBIE JINTEPATOPEL.

27 aprycra 1883 r. M. E. CanrteikoB-lllenpun
nucan cBoeMy Jwuuerckomy TtoBapumy B. II. Taes-
ckoMy: «MHoroyBaxaembiii Buxrtop IlaBiaoBuu, no
YyroBOpY TOCHIIAl0 MHPH CEM CIHCOK COTPYIHHKOB
«OTeueCcTBEHHBIX 3alIMCOK», KCIAKIINX HMETh 61/1.]'16—
TBI Ha 1oXopoHsl TypreneBa. Bce 3To nmma, cyTs He-
COMHEHHBIE JIUTEPATOPbl M HUMEIOT TIOJHOE IIPaBO
MIPUCYTCTBOBATH». B crHmcke, NMPUIOKEHHOM K IHCh-
My, 3Haumach u pammus B. A. Tumupszesa.

Bacwmmit Tumupszes xun Ha Briboprckoit cropo-
He, CaMCOHHEBCKOM IIPOCHEKTe, W OBUI JKECHAT Iep-
BbIM OpakoM Ha Anenauae bopucosHe [anzac. Ocra-
BUB CIIy>kOy, OH TIOCBATHJ Ce0sI BCETO HEJETKOMY JIH-
TepaTypHOMy Tpyny. B mocnennue roxsl xkusHu y Ba-
cus ApKaJbeBHda CIyqwics ynap. beumn mapanm-
30BaHbl pyka M Hora. KiuMeHT ApkaabeBud ¢ TpyAoM
YyuTal NHUChbMa OpaTa, IMOCKONBbKY OHHM ObUIM Hammca-
HBl Hepa3dopuuBHIM TOouepkoM. Ilo 3Toi mpuuHHE
Bacunuit ApkaapeBud padoTaTh yXe HE MOT, ITOITOMY
0030p MHOCTpaHHBIX JXypHaloB i «lcTopmaeckoro
BECTHHMKa» B Ty MOpy Jienana ero Bropas »xeHa Exare-
puna CepreeBHa. JXXnunmm oHH B mocienHee BpeMs Ha
nade B mocesnike MycroMsaku HeBaaieke oT IlerepOyp-
ra. YMmep o B 1899 r.

3akaH4yMBas paccka3 O POIHBIX CECTpax M Oparb-
sx KimMenra ApkagpeBnda, HEOOXOIUMO OTMETHTB,
YTO KOTAa HCHONHHUIOCH TPHUALATHICTHE HAYyYHOH U
oOIecTBeHHO# nesitenbHOcTH  yuenoro (1898 r.) m
OH JK7an OpaTbeB, TO HU OJHOMY M3 HUX IIPHUEXaTh HE
ynanock. bompHOW Bacunmii ApkaaseBud COOOIIAT:
«K BennkoMy cokaleHHIo MpruexaTh Ha I00MIeH He

buozpaguueckuii ouepx

bpam Bacunuii

cmory. KoHeyHO, MBICIIEHHO, B 3TOT XOpPOLIMI s Te-
0s1 nmeHp s Oymy ¢ ToOoit». BpaTtest mpucmanm Tene-
rpaMMy, B KoTopoil Ha3piBamu KiumeHta Apkazabe-
BUYA «TOPAOCTHIO CEMEHCTBaY.

JBotopomueiii Opatr ®Demop HMBanoBuu Tummps-
3eB (L832—1897) — aBrop 3amedaTensHOil Opo-
mropbl «CTpaHUIB MPOLUIAro», B KOTOPOW OTpaskeH
NepHOA BaKHEWIIMX coObITHi B Poccuu, TBOpiiamu
KOTOPBIX  OBUIM  ONHCHIBAGMBIE UM
CHJIbHBIE ¥ (PU3MYECKH, M IYXOBHO, B TOM YHCIIE H

[IEPCOHAXKMY,

TumupsizeBbl.

B 1879—1881 rr. on Obu1 rybepraropom Capa-
TOBCKOH TyOepHum, a B 1897 . cTanm aedcCTBUTEIH-
HBIM CTaTCKUM COBETHUKOM.

Oten ero, VBam CemeHOBHY, TeHepaj-JenTe-
HAHT, HAYWHAJ CIyKOy B KOHHOH TBapJHU smecre CO
cBOMM crapmmM Oparom, otmoMm KimmenTta Apkajbe-
Buya. O0a ywacTBoBanu B bopoamHCKkoM cpaskeHHH,
a Takke B OutBe mon Kymemom. MBan CemeHOBHY
ObUT HArpaXICH TPHUHAIIATHIO
mmaroi 3a B3situe Jlelnuura. B Teuenue pecaru net

opacHaMu, 30JI0TOM

6511 ['yGepHaTOpoM AcTpaxaHCKOH ryOepHHN.
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JKuznv u desmenvrocmov K. A. Tumupsizesa

WBan CeMEHOBUY MPOJOIDKUTEIBHOE BpeMs ObLI
JIpYXEH U HEOJHOKpaTHO BcTpevasicss B Mockse u Ile-
Tepbypre ¢ JKykoBckum, IlymkuHbiM. Bsizemckuwm,

KapamsuneiM,  CoOoneBckuMm.  rpadom  Toncteim
(Amepukanuem), HamoxuneiM. Jlenucom  [laBbLno-
BeIM, ¢ ganeit A. C. Ilymkuna — Bacunuem JIbBoBu-

YEeM U JIPYTMMH BBLIAIOUIMMUCS JIFOJbMU CBOEH 3I10XU.

B nocnenuue romel xu3Hu HMBan CeMeHOBHY OBLIT
ceHatopoM B MockBe. CeHaTopoM Takke ObLT M €ro
6patr — Apxkazauit CeMeHOBHUY, OTEL[ YUYSHOTO.

Hpyras
IMaBma CremaHoBMua — Takke mposiBIIa ceOs Ha
nonpuile BOMHCKOH ciyxkObl. Ho nHaumnas c ®Pemopa

BETBb POIOCIIOBHOM TumupsizeBbIx—

[aBnoBuua, TreHepan-Maiiopa, ciyxba TIpeacTaBHUTeE-
neil oToif BerBM THMHpS3EBBIX IpoTeKanda Ha (hoTe.
Ero coiH Hpukomail ObII KanmMTaHOM BTOPOTO paHra.
IMaBen ®emopoBumd m oba ero ceiHa — Hukomait u
Anekcanap — ObUM MuuMaHamu. M3BecTeH ciemyro-
mmit gakt: Anexcannpy I[laBnoBudy, y4acTHHKY 000-
pousr CeBacromons, mucan agmupan II. C. Haxumos
(1802—1855). Oto mmceMO, naTUpoBaHHOE 4  HIOJS
1855 1., moxxe Obuto mepemaHo A. Il. TumupszeBbiM
ucropuky M. II. Iloroauny: «bBbIBUIM JMYHBIM CBH[E-
TeNIeM pa3pyLIIEHHOTO M COBEPIICHHO Oe33aIllUTHOTO
COCTOSIHMS, B KOTOPOM HaxoJwics peayT Bamr. u, He-
CMOTpsl Ha 3TO, 0OZPOro M MOJOJELKOro JyXa KOMaH-
Ibl, ¥ TeX YCJOBHH, KOTOpBIE YHNOTPEOWJIM BBl K OYH-
IIeHUI0 amMOpasyp M TPUBEIECHHIO BO3MOXHOCTH JIEH-
CTBOBaTb XOTs HECKONBKUMHU OPYIHSMH, BHIABIIN
NPHUKPBITUST 3HAUUTENIBHO YMEHBIIEHHBIX OTHEM He-
MpuUsITeNsl, s He TOJBKO HE HAXO0Xy HYXHBIM Ha3Ha-
YeHHe KaKOro-Tn0o CIENCTBHS, HO IPH3HAIO IOBEIe-
HHe Bamie B 3TH KpUTHYeCKHE MUHYTHI B BEICIIEH
CTCTICHW ONaropoJHBIM. 3aluiias peayT IO MOCHeI-
Hell kpalfHOCTH, 3aK/eNaBIIM OPYAUs U B3SIBIIM C CO-
0010 JaKe INPUHAMIEKHOCTb, YEM OTHIM Yy HeEIpu-
STeIsl BOSMOXKHOCTh BpeINTh BaM mpu orcTymieHnw,
W HAKOHEI|, OCTABHBIIM PERyT IOCJIEIHEM, KOorna Obl-
JIM 7[Ba pa3a paHeHbl. Bbl BbICKa3ajlu HACTOSIIUN BO-
WHCKMH XapakTep BIIOJHE 3acily’KUBAIOIIMN Harpa-
Ibl, ¥ S HE 3aMEIJII0 XOAATalCTBOBAaTh 00 3TOM Hepes
r-M [ 1aBHOKOMaHyIOIIM.

3akaH4uBas onucaHue pojaa TUMHPS3EBbIX, He-
00X0AUMO OTMETUTb, YTO Ha MPOTSHKEHUH TISTH Be-
koB Poccust mMena 4ecTHBIX, XpaOpbIX M MPEIaHHBIX
3aIUTHUKOB POAMHEI, a TAKKE CIIY)KUBBIX MyXKeii—
TuMupsA3EBBIX.
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TumupszeBsl OBUIM B POACTBEHHBIX CBS3IX C
IOpbeBeiMu,  IIporacoBeiMu.  BaakoBckumu.  Jlan-
3acamu, Jlomararckumy, bapateiHckumu.  boge  u

JPYTUMU 3HATHBIMA (paMuusiMu Poccui.
Anenanna KirementheBHa bope, Mmare Kimmenta

ApkaabeBuua, cuutana cebs anrnmmyaHkod. [Ipenok
ee — Tomac Kunnepsneil umen oOIIMpHBIE [TOMECTbS
B Cradpprumpe (Arrmms). [Jlous mocmemHero — Me-
pu — 3a ¢panmysckoro odwuepa

Kapna Asrycra boze.

BbIIIUIa 3aMYK

Baponst bone — BbIXOAnB M3 (paHIy3CKOil Tpo-
BuHnuu Tropens. Bo Bpems ¢pami(y3ckoit peBosro-
IIMM TIOTEPSUTH CBOM HMMEHHs, MO3TOMY IIE€PECENHINCh
B ['epmanuto. Ho npu Exarepune II Mepu ¢ uyeTsipb-
Ms CBIHOBBSIMH Tiepee3kaeT B Poccuro (B 1794 r.).
CBIHOBBSI CTAaHOBSITCSI BOGHHBIMH.

Jles KapnoBuu bone mnopomHuiacs co 3HaTHBIM B

Poccun pomom KomergeBeix. Y Hero ¢ Harambeit ®Pe-

nopoBHO# Obuio 8 mereit — JleB. Muxamn. Anna, Ha-
tanmbst, Mapus (ITamcms). Exatepuna. Emena n
Anexcanjpa.

VYV ero Opara Kiemenruss KapnoBuya Obuta m04b
Anenanna v ceid KiieMeHTHi.

K 3emmam, naposanneiM bome wummnepatpuneil B
IMaBen 1
Knementuto Kaprnosuuy ortBogut 3emsu B Pome. rae

Kpeimy wu ExarepuHocnaBckoil ryGepHuH,

B IOHOCTH Y Jiefia oTabIxan KiiumeHT ApkajabeBuy.

JleTcTBO M OTPOUYECTBO
K. A. Tumupszena

K. A. TummupszeB pomuncs 3 wuroHA (22 Mag 1o
crapomy ctumo) 1843 r. B Cankr-IlerepOypre. Tam
Ke MPOLLIH
Kaxk

JABOPSH, OH

JIeTCTBO U IoHOCTh Kimmenta Apkanbe-
BHUYA. OBUIO HPHHATO B CEMbAX 3AKUTOYHBIX
HOy4HsI IIPEKpPacHOe JoMallHee 00pas3o-
Banne. Bor kak mmcan aBoropomHelii Opar Kimmenra
«Ma-
TyILIKa, KOTOpas Bce BpeMs IIOCBslaja HalleMy BOC-

IUTaHUIO, Y4Ypeauia,

ApxanbeBuua Denop IeanoBuu Tumupsses:

MEXAy [pOYUM, II0
YroOs!
IPOMKO YHMTaTh Ha BCeX fA3bIKaX. UMTanM Mo odepenu:
OIWH JIeHb IIO-PYCCKH, IPYrod NO-(paHIly3CKH, Tpe-
TUIl 1O-aHMIMICKM, 4YeTBEpThI mo-HeMmeuku... Ma-
TYIIKAa CHIUT TYT XK€ C PabOTOI0 M, NMPUCITYIIHMBAsCh K
YTEHHUIO, U3pelKa IIONpaBlseT Hac
HAac Ha 00CyX/IEHNE IPOYUTAHHATO».

BEUepam,

[ocjle 4Yaro, OOIUS YTEHHS.

Npuy4YuTb Hac

WKW  BbI3BIBACT



Mates K. A. TumwupszeBa, Anenamaa KiemeHTb-
€BHA. aHIJIMYaHKa 10 MPOUCXOXAEHHIO, B COBEPILECH-
CTBE BIajela AHIIMICKAM, (PAHIy3CKHM U HEMell-
KUM SI3bIKAMH, OKa3aja OOJbIIOe BIMSHHE Ha pa3BH-
THE CBOMX ChIHOBeH. be3ycnoBHO, B BOoCcIUTaHHU Jie-
Teil NPUHHMMAJO YYacTHe HEOOXOAUMOE KOJIHUYECTBO
TYBEPHEPOB, TYBEPHAaHTOK U JOMAIIHUX y4YHTENEH.
Anrmmiickuii u ¢paHmyscknit s3siku KimmmeHt Apka-
JIb€BUY 3HAJI KaK pOJHOW. XOpOILIO BJIAJENI U HEMEL-
KUM s13bIKOM. OH C IIATH JIeT MOJIOOMIT HTaJbSHCKYIO
IIKOJy TeHMsi, O0coOeHHO omepHyto. IlepBbie ypoku
My3bIKM €My JaBajla cTapumias cectpa Mapusa. U3
knaccukoB sobun berxosena, Illonena, llymana u
[Iy6epra. Ho ero yBiedeHne My3bIKOH He OrpaHUYM-
BaJIOCh BbINICHA3BAHHBIMH KOMIIO3UTOpPAaMU. Ha ero
posime, upmbr «bekkep», mo cell OeHB Jexar HOT-
Hele kHUru YaiikoBckoro, I'nunku, Barmepa, PyOun-
mreiiHa u 1p. IlpousBeneHuss 3THX KOMIIO3UTOPOB
KnumeHT ApxanbeBud C >KeHOW AJieKcaHapoil Anex-
CEeBHOM HEpeIKO HCIONHAIM B yerblpe pyku. Ho a3to
OBLIO 3HAYNUTETBHO TTO3KE.

Hutepec k ecrectBo3HaHuio KiuMeHTy mnpuBHI
Opat AMuTpuii, KOTOpBI OBUI Ha 6 JIET €ro crapiue.
O0Oyuascr B KueBckom yHmBepcurere, [IMutpuii co-
obman OpaTy TepBbe CBEICHUS O 3HAMEHUTOM (pu3u-
onore CeHeObe, MPUBHBA MHTEpPEeC K OOTaHHKE M XH-
muu. Kpome storo, on mpusnekan KmumeHra x cBo-
UM <OKCIIEpHMEHTaM» 10 MEeperoHKe He(TH B JOMAIl-
HUX YCIIOBHAX, YTO OJH@XKIbI MOIJIO TPUBECTH K He-
KeJTaTeTbHBIM MOCIECTBHUSIM.

HenocpencTBeHHO MOArOTOBKOM /I MOCTYILIeE-
HUA B yHuBepcutTeT KimmenTta u ero Opata Bacwmmus
3aHUMAaJICA AOMAlIHUH yunTenab OBYHHHHUKOB.

VYyeba B [lerepOyprckom
YHHUBEPCUTETE

[Tocne chaaum sk3ameHoB B IletepOyprckuii yHu-
Bepcurer (1861 r.) oba Opara mouumm, 1o mpocnde
OTLAa, Ha KaMepalbHbIl (aKyiabTeT (HBIHE COOTBET-
CTBYeT SKOHOMHYECKOMY (aKkyipTeTy), a 3areM Kim-
MEHT nepemien Ha (U3UKO-MaTeMaTH4YeCKui (ecte-
CTBEHHOE OTJeJeHHe), a Bacuiuii — Ha ropumudec-
kUi Qaxynbrer.

Ho Bckope B yHuBepcutere ObUIM BBEICHBI HOBBIE
NpaBUIa- MAaTPUKYJbl, B KOTOPBIX pa3bsCHSICA IO-
PSIIOK IIPOBE/ICHHS COOpAHUM, TIOCEIICHUS JICKIIMIT

Buozpaguueckuil ouepk

K. A. Tumupsses o cmyoenyeckue 200bl

Ipyrux (akylibTeToB, ObLIa TakXKe IOBBIIICHA IUIATA
3a o0OyuyeHue, 0e3 ydeTa 00OECIIEUEHHOCTH CTYyIEHTOB,
3ampenieHa cryneHdeckas kacca. CTyIOeHTBI, MOCYH-
TaBIIME HOBOBBEACHUS YHHU3UTCIBHBIMH M HEIEMO-
KpPaTUYHBIMH W HE TOAMUCABIINE STHX TPABII, OBLTH
HCKIIIOYEHBl U3 YHUBEpCUTeTa. B MX uymcie okaszaiauch
Kmnment TummupszeB ¢ OparoM. OOBSICHHTH Takoit
BBIOOP MOKHO CIIETYFOIIHM.

Bocnutanue nereit B cembe TuMupsI3eBBIX C ca-
MOTO paHHEro BO3pacTa OBIO OCHOBAHO Ha MOJHOM
JIOBEpUU K HMX COOCTBEHHOH OILIEHKE COBEPIICHHBIX
UMH )K€ OINpENENICHHBIX IIOCTYNKOB. Tak OIMCHIBAET
onun cinyuait @enop Tumupszes: «Kak Tteneps mo-
MHIO, BO (ppaHIly3cKOil KHHTre, KOTOpYIO 5 YHTAl,
paccka3bIBaJIoOCh, KaK OJMH TOYTEHHBIH OTEll ceMeii-
CTBa OTITYCTHJI CBOCTO IOHOIIY-ChIHA B BOCHHYIO IIIKO-
ny Cen-Cup u HakaHyHE €ro OThe3/a JaBaj eMy CBOU
[IOCJIEHNE HACTaBJICHUSI. tout, mon fils,
soyez honnet» (mpexiae Bcero, Mol CbiH, Oyap dec-

«Avan!

TeH). Maryiika, 0 Mepe pPa3BHTHs OTHX HacTaBlie-
HUH, BbIpaxkana mpo ceOs cBoe omoOpeHHe: Korna,
MOCTOSIHHO MOJYAIIMA W IMO-BUIMMOMY Oe3y4acTHBII
oTell, OTBe4as Ha es OJOOpHTEIbHBbIE 3BYKH, IPOU3-

19



Kuznb u nesrensHocth K. A. Tumupszesa

Canxm-Ilemepbypeckuil ynueepcumem

Hec: «A s Haxoxy. Yrto 51O mpocto riaymno. Takue Be-
I HE TOBOPST; M, €ClIM Obl KOorja-HUOyIb MHE IOKa-
3aI0Cch HY)XHBIM cKka3ath @Dene «Oynb decTeH», TO 3TO
JIOKa3bIBaJIO OBI, 4TO S y)K€ B HEM HE YBEpEH, a B MO-
JIOOHOM ciyyae CJIOBaMH He HOMoOxelb. EcTh Be,
KOTOpBIE SICHBI KaK A€Hb MM COBCEM HETIOHSTHBL...»
IMozxe, oLeHMBas CIyduBlIeecs B YHHBEPCUTETE,
K. A. TumupsizeB B cratbe «Ha mopore OOHOBIIEHHOTO
yHHUBepcuTeTa», Bbimeamieir B 1905 r. mucam: «Bcmo-
MHHAJICi MHE U CTapHK-OTell, ¢ YTOHYEHHOI eNu-
KaTHOCTBIO HE MO3BOJIMBLIMI ce0e YCIOKHHUTh CBOUMH
MOPULIAaHWSIMA WIN ONOOpEeHWsIMH Ty Oypro, KoTopas
KHIIeNa TI0J] MOJIOABIM dYepenoM... B Hame Bpems Mbl
MOOWIN YHUBEPCHUTET, KaK Temepb, MOXeET ObITb, He
m00AT, — Ha ¥ He Oe3 ocHoBaHMA. i1 MEHsS JHUYHO
Hayka Obuta Bce. K 3TOMy dUyBCTBY HE NpHMeEIINBa-
JIOCh HHMKaKHX COOOpaKeHHH O Kapbepe, He IOTOMY,
9TOOBI 51 HaXOJWICS B OCOOBIX OJarompusTHBIX 00CTO-
SATeIbCTBAX, — HET, 51 caM 3apabaThIBajl CBOE IPOMH-
TaHue, «c 15 -;meTHero Bo3pacta MOsl JeBas pyka He
U3pacxojioBajia HU OJHOTO TpoIIa, KOTOPOro He 3apa-
6oTana Obl TpaBas», a MPOCTO MBICIH O Kapbepe, 0 0y-
OylieM, He ObUI0 MecTa B OJIOBE: CIIMIIKOM IIOJHA OHA
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Obuta HactosmuM. Ho BoT Hamerena Oyps B oOpase,
HenoOpol mnamsité, MuHHCTpa IlyTsaTMHa C ero mpe-
CHOByTbIMI/I ManI/I](yJ'[aMI/I. an/IXO}ll/IJ'[OC]: HIHX TI0a4H-
HATBCS HOBOMY, HOJIMIEHCKOMY CTPOIO MIIM OTKa3aTb-
Cs OT YHHBEPCHTETa, OTKa3aThbCs,
BCerJa OT HayKH, —

MOXET ObITh, Ha-
W THICAYM W3 HAC HE TOKojcha-
nuch B BbIOOpe. Jlenmo ObLIO, KOHEYHO, HE B KAKHX-TO
MaTpHKyJiaX, & B YOCKICHHUH, YTO MbI B CBOCH CKpOM-
HOW [Jome nemaeM ofuiee [e0, AaeM OTIOp HEepPBOMY
IYHOBCHHIO pEaKIHy, B YOSXAEHHH, YTO ClIaBaTh-
cs mepen 3ToH peakmueil mo3opHo!... A 4To ctano OBl C
MOUM HPaBCTBEHHBIM XapaKTepoM, eclu Obl S HE yc-
TOSUT Tepe[ TMEepPBBIM HCIBITAHHEM, €Cd Obl TepBas
HpPaBCTBEHHAs1 OOpb0a OKOHYIIIACH KOMIIPOMHCCOMY.

DTOT BBICOKOHPABCTBEHHBI IMOCTYMOK  MOJIOIOTO
TumupsizeBa sSIBWICA TEM OCEIKOM, Ha KOTOPOM OTTa-
YUBAJCS €ro XapakTep, XapakTep MNpsIMOro, MPHHIH-
MUAJBHOTO YYCHOTO, KOTOPBI OH COXpaHWI 0 TO-
CJIETHETO JHS CBOEW YeCTHOM KU3HHU.

YHHBepCHUTET OBUI OTKPBIT JIMINL Yepe3 2 Toja.
TuMmHps3eB BHOBb TIOMAJACT B CPEAy BBIIAIOLINXCS
JiesiTeNieil €CTeCTBO3HAaHMA. A MMM B TO BpeMs ObLIH:

xumukn — H. H. 3unun, 1. U. Mennenees, A. M. bByt-



nepo, H.A. Menmytkun; 6monorn — W. M. Ceue-
HoB, V. 1. MeunukoB, A. H. bekeros, A. C. ®amun-
muH, @®. B. OBcsanaukos; arpoHom A. B. Coseros;
CHCIHUATMCT TI0 MHHEPAIOTHA W  TOYBOBEICHHUIO
B. B. [HokyuaeB; ¢usux D. X. JleHm um MmareMaTHKH
I1. JI. YebOpmeB u A. H. CaBuu. DT0o OBLTa KOTOpTa
€IMHOMBIIIIEHHUKOB, BBIOJHAIOIIMX CBOW JONT TIIe-
pen ydamieWcs MOJIONESKBIO HE TOJNBKO B ayIUTOPHH,
HO M BHE €€, C Y4aCTHEM B JMCIIyTaxX, HayYHBIX KPYyXK-
Kax, Beuepax, Oecenax.
CemuzecaTbie TOAbI JEBSITHAMIATOTO CTOJNETHA B
Poccun  o3HaMeHOBanMCh  BCHBIMIKOM — MOJIMTHYECKON
G0pBObI, B KOTOPYIO IOCTENEHHO BTATMBAJIOCH U CTY-
JIEHYECTBO. Bepnt

Ho ecmm BwICTpeInBI 3acynmmd ®

Crennska-KpaBuMHCKOro, a Takke HEOJHOKpaTHbBIC
MOTMIBITKH  yOumiicTBa mMmeparopa Anekcanapa Il mme-
JIA YHCTO ITOJIMTHYECKU OTTC€HOK, TO CTYACHYECTBO
IUIO NPOTHB HACTYIUICHUS Ha IEMOKpaTHYECKHe IIpa-
Ba CBOMX y4YeOHBIX 3aBeileHHH. B 3To Bpemsi moBceme-
CTHO OBUIM HA3HAYEHHI MHCIIEKIWH U TIONEYHUTENH, KO-
TOpble, (hAKTUUECKH, AN COBET U PEKTOpa IOJIHO-
CTBIO 3aBUCHMBIMH OT 3TOr0 HOBOBBeneHHS. COBETHI U
[leTpoBckoii akagemMuu, U1 MOCKOBCKOTO YHHBEPCHUTE-
Ta JOArMEe roibl OOpOIMCh 3a NPENOCTaBICHUE IIPaB
peKkTopy M, KOHe4HO, coBeTam. Ho, Kak IOKa3bIBaeT
UCTOpUs, PEKTOpa Ha3Hauyald Iapb IO IPEACTABICHUIO
MHHHCTpPa TPOCBEICHHUS, a MAEKAHOB M 3aBEAYIOIINX
Kadeapamu Ha3Ha4Yal MUHUCTD.

HNmes Ha pykax croenuagbHOE paspelieHne —
«CBHIETENBCTBO», OH MPOAOIDKACT ydueOy B yHHUBEpPCH-
TeTe, HO Telephb JMIIb Kak BOJIbHOCKTymIaTens. Kim-
MEHT ApKaJbeBHY CO CBOWCTBEHHBIM €My TPYZOIIOOU-
€M U YBIICYEHHOCTBIO MOCENIAeT JIEKIUH Hpodecco-
poB, B ToMm uucie A. H. bexeroBa u JI. . Mennenee-
Ba. B ot rompl on mummer paGotel: «[apubanban Ha
Kampepe», «l'onog B JlaHkamupe». AKTUBHO y4acTBY-
€T C JOKNaJaMU B CTYJICHYECKOM KpyXKe, OpTraHu30-
BaHHOM A. H. bekeroBsiM. B aBrycre 1864 r. momy-
YaeT 30JI0TYI0 MeJanb 3a MpPEeAOCTaBICHHOE Ha KOH-
Kypc counmHeHHe «O IIEUCHOYHBIX MXax». B aToM ke
rogy OH MyOnuKyeT B KypHane «OTeuecTBEHHBIE 3a-
NHUCKH» TIEPBYI0 HAyYHO-KpUTHYECKyl0 paboTy «KHura
JlapBuHa, ee KPUTUKH 1 KOMMEHTaTOPED).

Ha crnenyromuii rog B TOM jke JXKypHajue BBIXOIAT
OT/ENBHBIM H3JAaHHMEM CTaThH O JapBuHH3Me «Kpat-
Kuili oyepk Teopuu JlapBMHa», a BIOCJIEICTBUM KHHIaA
*Yapns JlapBUH U €T0O yUCHHEY.

Buozpagpuueckuii ouepk

B nmexabpe 1865 r. K. A. TumupsseB 3akaHUUBa-
eT (u3MKo-MaTeMaTHYeCKUil (aKyIbTeT U IOIy4aeT
YUEHYIO CTEeNIeHb KaHUaTa.

(0] cBoeM yuurene TUMUPS3EB IPOHEC CaMble Tell-
JIbIe BOCTIOMHHAHUS 4Yepe3 BCIO CBOIO KU3Hb. «C Tiry-
OOKO#f OJraromapHOCThIO, — TOBOPHUT OH, — BCHOMH-
HaeTcs JOPOrod A LEJIOoro IMOKOJIEHHS HeTepOoypr-
ckux cryneHtoB Asapeit Hwukxomaesnu bekeroB. B
HAIllM CTYJICHYCCKUE TOJBI OH coOMpan y ceds CTy/CH-
TOB-HaTypaINCTOB [UISl YTeHHs pedeparoB, HAYYIHBIX
cnopoB U T.A. OcTaroch Mpu yOSKIACHHH, YTO 3TO ObI-
ma Oormee 340poBasl MHINA TSI MOJNOABIX YMOB, YeM
[Hlonenraysp u Huuine, KOTOppIMH AypMaHWIN TOJ0-
Ilocne oxoHuaHus
YHHBEpCUTETa Ccyap0a BHOBb CBOAWT TuMmmpszeBa c
npenonaasatenem xumuu . 1. MenneneeBbim.

BBl IIO3JHEHIINUX ITOKOJCHUMN.

BosmoxHO, ompenenmn cyab0y Momozporo Tumu-
ps3eBa cienyromuii MOOONBITHBIN (akt. B 1866 T.
OKOHYWJI KypC CO 3BaHHMeM arpoHoMa B ['opsIropemn-
KOM 3eMJIe/IeNIbYecKOM HHCTUTYTe AJiekceii [letpo-

Anopeii Huxonaesuu bexemos
yuumenv Tumupsizeea
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Kussb u gestensHocTh K. A. Tumupszesa

JIvumpuii Heanosuu Mendenees

Bud JIOJOroBCcKUiM, KOTOpPBIM BIEpBBIC I[IOCTaBUJI BO-
poC 0 HEOOXOMMMOCTH IpPOBEAEHUS B reorpaduyec-
KOM IUIaHE CHUCTEMaTHYECKUX OIBITOB C YAOOpEHHS-
mu. (Ilocnemyrommme romgst — ¢ 1870 r. mo 1876 r.
A. II. JlronoroBckuii pabotan B IlerpoBckoit 3emie-
JIeJIbUECKOIl U JIECHOH aKaJeMHH.)

Ha 3acemanum BombHOro skOHOMMYECKOTo 001IIe-
crBa (BDO) 17 mapra 1866 r. oH BBICTYIMI C JOKJa-
noM «O0 HMCKYCCTBEHHBIX YIOOPEHHSIX» U BBIIBHHYI
CBOIO Paboyyl0 T'MIOTE3y OCHOB XMMH3ALUH 3eMIIejie-
oM 1O OCHOBHEIM 30HaM Poccuu. [IpucyrcrBoBaB-
muii Ha poxnane [I. M. MenpeneeB otHeccss ¢ 0OJb-
MM BHUMAHUEM K 3TOMY MpPEMIOXKECHHIO M B3I Ha
cebs Tpyd pa3BUTh HAYYHYIO OCHOBY JKCIIEPHMEH-
TaJIBHBIX MCCIENOBaHMK M yxe 3 ampens 1866 r. mo-
noxun BOO cBou coobpaxenus. B Tom sxe romy oH
omy6iukoBan B «Tpymax BOO» nozxpobHyro mporpam-
My M METOAMKY ONBITOB. JTa mHporpamma Obuia pac-
CMOTpEHa KOMHCCHEH, B COCTaB KOTOPOH BXOIUIN
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W. A. bpeuikun, A. II. Jlromorosckmii. . U. MeH-
neneeB, A. B. CoseroB, A. . Xomues u K. I'. I'pym-
I'pxumarno, u Obula OpUHATA U1 HUCCICNOBAaHHN H
peanu3oBaHa B reorpaUUecKux OMBITaX ¢ yxoOpe-
HUSIMA B psane TybOepHuii Poccum mox pykoBOACTBOM
. W. MennpeneeBa. B 1867 r. OTBETCTBEHHBIM 3a
npoBesieHe omnblToB B CuUMOMpCKOH ryOepHHMH OBLI
HazHaueH KiimmeHT ApkapeBuy.

[locne 3aBepuieHHs mONEBBIX paboT U 00pabOTKH
MOTyYEeHHBIX JKCIEepUMeHTalnbHbIX maHHbIX K. A. Tu-
MHpsi3eB. Bo3Bpamascek B [lerepOypr, moOsBan B Ile-
TpoBcKO-PasymoBckom, Bctperwics ¢ Il A. Wnben-
KOBBIM, KOTOPBIIf B 3TO BpeMs MHCHOIHSI OOS3aHHOCTH
JIUPEKTOpa AKaJIEeMHH.

5 stHBaps 1868 r. ydactBoBan B pabore 1 che3na
PYCCKMX eCTeCTBOMCHbITaTeNled W Bpaued c cooluie-
Huem «O mpubope aus
IMUTAHUA

HCCIICA0BAHMA BO3AYLIHOT'O

JIMCTHECB )51 IPUMEHCHUA HCKYCCTBEHHOI'O

OCBEIICHMS K  MCCIENOBaHMAM  IMOAOOHOTO  ponay.
Orto, mo cytu nena, Obuia mepBas pabora K. A. Tu-
MHpsI3€Ba, HaNpaBlieHHas Ha

aTMocdepHoit

pelieHre  TPOOIEMBI

Ppa3noKeHust YIJIEKUCTIOTHl  3€JIEHBIM
pacTeHuEM II0JI BJIMSHUEM COJHEYHOH sHepruu. B nan-
HOM paboTe OH YeTKO BBHIPA3sWI HAMEUEHHYIO 3a1ady:
«/3yunTh XuMHUeckne W (U3MYECKHE YCIOBHS 3TOTO
SIBJICHUS, OIPEIEIUTh

COCTaBHbIC YaCTU COJIHCYHOI'O

Nyda, YYacTBYIOIIME IOCPEACTBEHHO WM HEHOCPea-
CTBEHHO B 3TOM IIPOIECCE, MPOCIEAUTh HX Yy9acTb B
pacTeHuM 10 WX YHHYTOXKEHUsS, T. €. JO MX IpeBpa-
IIEHUs] BO BHYTPEHHIOI paboTy, OIpENeNUTh COOT-
HOIIEHUS MeXIy JeHCTByIoLed Cuiaoii U mpousse-
JICHHOW paboToii — BOT Ta CBeTJasd,

XOTs, MOJXKET

ObITh, OTHAJCHHAs 3aJada, OCYILCCTBICHHIO

poii mOKHBI OBITH HANpaBieHbl BCE CUIIbI (U3MOIO-

KOTO-

roB». Jlms pasBUTHS JOKa3aTeNbCTBA CBOMX HAYJIHBIX
coobpaxxennii K. A. TumwupsizeBy IOCTOSIHHO IPUXO-
JWIOCh TpuOeratb K BBIPAa0OTKE BCE HOBBIX M HOBBIX
npueMoB  uccienoBanus. Ilocme  BBICTYIUIEHHMsT Ha
cve3ne o TumupszeBe cpa3dy »Ke 3aroBOpui  y4eHbIH
mup Poccun.

B cepenune nera 1868 r. emaprament Munuc-
TEpCTBA  HAPOAHOIO obpazoBaHUs

K. A. Tumupszesa 3a rpanuny. Ilepen stum

KOMaHAUpPyeT

A. H. bekeToB mpeyIoKUI CBOEMY YYEHHKY Hallu-

carb pabouyro mporpammy, ckaszaB: «Ilo-Hacrosiie-
My, S JIOJDKEH JaTh BaM HWHCTPYKIHUIO, HO MPEIIOYH-

Taro, 4TOOBI BBl CaMu cebe ee HaIlucalii, Toraa Mbl



Csudemenbcmaso 0 HazparKOeHUU 3010MOoti MEOaTbIO

Buozpagpuyeckuii ouepk
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XKusznb u gesrensHocTh K. A. TumupsizeBa

Meoanv 6 wecmv namuoecsamunemus Cankm-Ilemepbypeckozo yHusepcumema,
epyuennan K. A. Tumupszesy

YBHANM, OTHAeTe U BBl ceOe SICHBIM OTYeT, KyJaa H 3a-
yeM ezere!»

B mnanax 3arpanmunbix pabor K. A. Tumwmpszes
«oApoOHO pa3BHII MBICIb O TECHOH CBS3H (DH3HOIO-
THH pPacTeHHH C HAayYHOH arpOHOMHEH» M OIpemeNiI

MECTa CBOEH CTaKHPOBKH.

«UHCTpyKUMAY», monnucaHHas bekeToBeIM 9 ceHTs-
Opst 1868 r., mpeacraBnsieT OONBIION HMHTEpeC A Xa-
pakTepucTuku HayuHbIX IutaHoB K. A. Tumupssea, Tem
Gosee 9TO OH caM BITHCANl B HUX CBOU HAEH U IIENN.

B meHtpe ero HMHTEpecoB CTOSIIM BOMPOCH BO3-
IOYyIIHOTO TMTAHWSA PAcTeHMH U WX paspeleHue; II0
mueHnio K. A. TummpszeBa, HykHO ObUIO HCKaTh Ha
CTBIKE HAayK — (HU3UKH, XUMUH U 3apOXKAaromeics B
Poccun puznonoruu pacteHuil.

OcBoeHHE METOIOB Ta30BOTO M  CHEKTPAIBHOTO
aHanM3a, WCCIENOBAaHUS IO PA3JIOKEHHIO YTIIEKHUCIIO-
TBI. OPraHUYECKOMY CHHTE3y, TEPMOXHMHH U DXy
JIpYTUX BaKHEHIIMX BOIPOCOB 3eMilefenHs U (H3MO-
JIOTUM PACTeHHWH MOXXHO OBUIO NPOBECTH B TO BpeMs Y
BblAAIOUIMXCST  yueHbIX I'epmanum  u  ®panHuum.
K. A. TumupszeB wuccienoBal XUMHUYECKHH COCTaB
xyopodmuia. Beul pemieH W Opyroil BaKHEHIIW Bo-
MpoC — JIOKa3aHO ObLIO, KAaKWe HMEHHO JIy4d COJl-
HEYHOTO CIIEKTpa pasaraioT YTJIEKHUCIOTY B XJIOPO-
(GHILIOBOM 3epHe.

3a0erass HEMHOTO BIIEpEd, CKaXXeM, YTO HTOTH

9THX HCCIECHOBaHUHN ObUIM O(QOPMIIEHBI B €ro Iuccep-
TalUsIX: MarucTepcKOM

«CriekTpasIbHBIM  aHAM3

¥

xnopodmwmna» (1871) u mokropckoit — «06 ycBoe-
HUM cBeTa pacteHueM» (1875), duro mo3Bommmo yde-
HOMY CJelaTh LeHHEHINNe BBIBOJABI U BBIABHHYTH DS
TUMOTE3,  KOTOpPbIE  BIOCJEICTBHH  IOATBEPAMIIHCH
COBPEMEHHBIM METOJaM HCCICNOBaHUA U

GoJiee COBEPILICHHOIT armaparype.

Gnaronaps

brocm K. A. Tumupszesa 6 xonne
Cankm-Ilemep6ypeckozo yhusepcumema



Ynusepcumemckue opysus.
Cmosm: opam Bacunui, Mewepckuil.
Cuosm: Knumenm Tumupsizes, A. X. Cmesen, [LU. Boetikos

CraxxupoBKa 3a rpaHULIei

IlonyuuB nHa pyku «lIpennucanue» Jlemapramenra
MunucrepcTBa HapopHoro mnpocsemenus, K. A. Tu-
MUpSI3€B Bbl€3KaeT 3a rpaHuny. B I'epmanun B
I'enpnensbepre OH ciyllaeT JIEKIUH B yYHHUBEPCHTETE.
B nmanpheiimem, B mepemnmcke ¢ I'eoprom KieGcowm,
BEJIMKOTO Togwmeiicrepa
(1824— 1877) KnumeHT ApKaabeBUY HA30BET CBOUM
yunteneM. OH yrayOsisseT CBOM 3HaHUS MO (usmke y
kpynseiimero y4yenoro I'. Kupxroda (1822—1887), a
B nabopartopun xumuka P. Bynzena (1811 — 1899) —
Jy4IIero 3HAaTOKa ra30BOTO M CHEKTPAIbHOTO aHAIH-

Ootanuka  Buabsrensma

3a, BBIAETSIET XJIOPOGMIUT B UHCTOM BHAE, IPHBEIS
T€M CaMblM B BOCTOPT 3HAMEHHUTOrO YYEHOro, BOC-
kiukHyBIIero: «Sehr scbon,sehr schony.

O0600mMB MaTepuaibl CBOMX HccienoBaHuii B [ep-
mannu. K. A. Tumupszes n3 enbrensOepra mepecsl-
nmaer cBoe coobuieHne «CIEeKTpalbHOE HCCIEAOBaH HE

Buoepaghuuecruii ouepr

xnopoduiiay B MockBy Ha W che3 pyCCKHX eCTecT-
BOHCIIBITATENEH U Bpadyei, T1e OHO OBIJIO 03BYYEHO.

U3 Tepmanun K. A. TumupsszeB mnepeesxaer B
IMapmx, nmes pu cede peKOMEHIAaTENbHOE MUCHMO
B. O. KosaneBckoro — My>ka 3HAMEHHUTOTO MaTeMa-
tuka Co¢pru Kosanesckoit, k npodeccopy I'. H. Boi-
pyOoBy, KoTophIil Mo mpemioxeHuo B. O. Koanes-
ckoro obecneunyt Ol BcTpeuy u padory K. A. Tumn-
pszeBa B maboparopun M. Beprmo. I H. BripyGos
3aHMMa Kadeapy B OJHOM M3 CTapeHIIMX y4eOHBIX U
Hay4HO-MCCIIE0BaTENbCKUX yupexaeHuil EBponbl —
College de France (Komiex ne ®panc — obuienoc-
TynHbli yHuBepcuter B Ilapuke, OCHOBaHHBIM B
1530 r.) u ObUT OpyXeH C (QPaHIy3CKUMH YUCHBIMH.
IlepBast BcTpeda 3THX ABYX MOJOJBIX DPYCCKHX Yde-
HBIX-CBEPCTHUKOB npouuia HeynauHo s K. A. Tu-
mupsizeBa. [lorpeboBanoch HOBOE PEKOMEHAATEIb-
HOE IMUCBMO, Tenepsb yxe u3 [lerepOypra.

W, HakoHem, mepen PYCCKHM YYEHBIM IpejcTal
«Benukuit Mapceneity — M. beptio (1827—1907),
paboTaBmmii B obnmacth OOTaHWYECKOH XUMHH. OTa
BcTpeva obecrneymna Mecto K. A. TumupsseBy B ja-
OopaTopny BETHYANIIEro yueHOro BeKa.

Haxopsce psoom ¢ M. beprno, Knument Apka-
IBEBHY BHAET HE TOJNBKO €r0 €KeIHEBHBIN IOABUT B
HayKe, HO M CaMOJOCTAaTOYHYIO CUACTIUBYIO CeMeM-
HYIO JKH3Hb. DTOT IIPHMEp B3aMMHOTO O0OXaHUS Cy-
npyroB beptio B nanbHeifnieM, 0e3yclOBHO, MOMOT
K. A. TumupsseBy B Tparudeckue AHU €ro XHU3HU
BBICTOSITH IIEPE]] CBETOM IIPU CO3JaHHU CBOEH CEMBH,
a TaKk)Ke COXPaHUTh JIIOOOBb K CBOCH KeHE AJICKCaH-
Ipe AeKkceeBHe /10 KOHIIA CBOUX JTHEH.

3necy ke, Bo ®Dpannun, K. A. Tumupsses >xnan
BCTPEUH C YYEHBIM, K KOTOPOMY, KaK I03)K€ BCIOMH-
Han KnumeHT ApkagseBud, «kKOMaHAMPOBAI ceOs».

XKan-barucr bycenro (1802—1887), mnmu «Jla-
Bya3pe XIX cromerus», Tak ozarmasun K. A. Tummu-
ps3eB cBoit ouepk o Hem (1914 r.), — BenMualImMiA
xuMuK Opanuuu. [lomwkHOCTh mpodeccopa B Jlnone,
xagenpa B Conservatoire national des arts et metiers
(HaunonanpHas mkoja MCKyccTB M pemecen) B [la-
pHIKE, 3aTeM Kpecao aKaJeMuka — BCE 3TO COYeTa-
JIOCh CO CTPOTMM CKENTHIN3MOM B Hayke M HEOOBI-
YaifHOW JKUBOCTBHIO yMa, KIIOYOM OUBIIMM OCTPOYMH-
€M, Ha JICKIUSX JIH, WM B TMYHBIX OTHOLICHUSIX.

[Ta mpocs0y K. A. Tumupssesa pazpemnts pado-
TaTh B ero saboparopun X.-b. Bycenro oreetwn ot
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Kuznb u nesrensnocts K. A. Tumupszena

KalioM. IIOACHHB. 4YTO €IBa XBaracT MECTa JIA €ro ac-

MMUPAHTOB II €ro MapIKCKOH Jaboparopuu. «Bmpo-
gem» — J00aBWI OH. — IIOEMY, YeMy HM MOXeTe y
MEHS Hay4yMThCs, Bbl HAayuydTeChb Ha JICKIUAX, a €CIIU
XOTUTE Y3HaTh YTO-HHOY/Ab IOMOAPOOHEEe, TO HAMOM-
HUTE MHE. KOrja s JOHIy A0 STOro BOMpOca, s OCTa-
HOBJIIOCH Ha HEM I0J0Jee — TOJIbKO, CMOTpUTE, Ha-
noMHute. — MHE 70 Jer, s Mory 3a0biTh». ByceHro
caepxkaln cBoe cinoBo. KinMeHT ApkaapeBHd HaydHIiI-
cs y HET BCEMy, 4YeMy XOTeld HAay4uTbCs, CIyIIas ero
JEKIWH C JEMOHCTpAalMeil pasiM4yHBIX ONBITOB M UX
MoApoOHBIM  pa3dopoM. VI3BeCTHEII CBOMMH  TpyIaMu
B 00JacTH arpoHOMHYECKOW xumuu akamemuk I1. Jle-
reped (1830—1902) mumcan, dYTO «BCSAKHH, KTO TOCe-
man ero (Bycenro. — Jler.) nekuum W THIATEIBHO
00JIyMBIBAII €T0 TPYIbI, CTAHOBHJICS €TI0 YICHHKOM).

K. A. TumwupszeB, mno mpaBy, cuutan cebs ero
yueHukoM. Jlroma roBopun: «byceHro ObUT B arpoHo-
Mun TeMm. deM JlaByaspe ObUT B XuUMHH», a KimmeHT
ApkagpeBUY BTOPWI, 4YTO bByceHro B 3emieienud ObLI
TeM. 4eM Ilactep B Menmunuue. K coxaneHuro Moio-
JIOTO  YYEHOTO, NIEHCTBUS  BO

Ha4YaBIIHNECCA  BOCHHBIC

Opannnn  npepBanm  ctaxupoBky K. A, Tumwmpsize-

Ba, Ja u IleTpoBckas 3emiemenpueckas M - JiecHas
akagemus xxaaia K. A. Tumupsizesa.

Ipodeccop II. A. NnpsHKoB, uCTOMHSIOUMN 00s-
3aHHOCTH JUpeKTopa akagemuu, 23 HosOps 1869 .
TIcat:

«KnumeHnt ApkanbeBud!

Buepa B 3acemanmm CoBera Bl m30pansl B Hamry
aKaJIeMHI0 B TpernongaBatend OortaHuku. Bmecre c¢ Ba-
MH OBII TpeUIOXKEH HEKOTOpbIMH wWwieHamH Hamrero Co-
Bera ObIBIHH Tpodeccop MOCKOBCKOTO YHHBEpPCHTETA
PaunHCKMH; ero KaHIugaTypa, KOHEYHO, HE Morja
ObITh He mpuHsATa, U CoBeT B 3acedaHum | HOAOpS mmo-
CTAaHOBWJI B CleAyIOmeM coOpaHHH OauloTUPOBaTh |
Paunnckoro n Bac. Ho PaumHckuii, y3HaB OoT MeHs, 4TO
OJHOBPEMEHHO C HHMM IIOJOXKEHO OamtoTupoBaTh u Bac,
B3I CBOIO KaHOWIATYpy Has3al, W MBI OaIOTHPOBAIH
BUepa TONbKO Bac, u BbIOpamm OonpmmHCTBOM — 14
TOJIOCOB TIPOTHB ABYX. Temeph MBI CIHENAeM IIPEeACTaB-
JICHUE HalleMy MHWHUCTPY, 9TOOBI OH BCTYIIMJI B IHI€pe-
MHCKYy ¢ MHHHCTEPCTBOM HApOAHOTO TIPOCBENIEHHS 00
ycrynke Bac nameit Axagemun. Korma s y3Haio OTHO-
CHTEIIBHO 3TOr0 4YTO-TMOO CyIIEeCTBEHHOE, TOT uac Bac
yBegommo. S mymaro Tak ke, 4TO MOXHO OyIeTr yna-

IUTh, 4TOOBl BBl ocTammchk 3a TpaHWIEHd A0 CEHTAOPS,

26

HO HMKaK He Jaiee; s 00 3TOM CUHTAl elle MpexAeBpe-
MEHHBIM TOAHMMaTh Terepb peus B CoBere, HO Koraa
Br1 Oyzere yrpoueHsl, TO s TOCTaparoch 00 STOM.

Wrak, wu3bsaBisss Bam MO0 MCKpEHHIO pafoCTb,

gTo Hamia Axkagemus Oynmer mMeTb Bac B wmcie cBomx
YJIEHOB, OCTAIOCh UCKPEHHEMIIe npeaHHbIil Bam

WinbeHkoBy.

Pa6oTa B IleTpoBckoit
3eMJICJICIbYECKOM U JJECHOU
akageMuu 1 MOCKOBCKOM
YHUBEPCUTETE

B 1870 .
YTEHHUIO CBOETO IIPEIMETA.

Kmument ApkagbeBud IpUCTYyNMI K

BosrnaBuB kadenpy Ootammku, K. A. Tummupszes
quTan Kypc (U3HOJOTMM pacTeHHil B TOJHOM 0O0Be-
Me, Kak 0coOyl0 IWCHMIDIMHY, C HpHCYIIeH eif mero-
JaMH HUCCICI0BaHUsA. J[eMOHCTpauus OINBITOB BO Bpe-
Msl YTCHUS JIEKIMH B TO BpeMs OBbLIO HOBOBBEICHHEM.
ITosTomy Takast popma 00ydeHus ciyiuareneii, a 3a-

Tumupsizes— npogheccop Tlempoeckoii akademu,
6 NAPAOHOM MYHOUpe



buoepapuueckuii ouepx

Hempoecm}z 3eMIe0ebUecKast U IeCHAsl aKaoemust

TeM CTYACHTOB aKaJeMHH, a Mo3ke U MOCKOBCKOTo
YHUBEpCHTETa BCeraa coOupajia IepernojHeHHbIe ay-
quropur. HeobxomuMo Takke OTMETUTH, 4TO JIEKTOP
oOmamgan OoraTreM OMNBITOM H 3HAHHAMH 3apOXIa-
IOIIeiicsT HOBOW HayKW, pa3lIMYHBIMH IEepEeJOBBIMU
JUISL TOTO BPEMEHH METOJaMH HCCIIeOBaHUS B oOiac-
TH QU3MKU U XUMHU.

Ero ombiTel Ha JEKIMAX, KaK W B JIADOPAaTOPHBIX
HCCIIEIOBAHUSX, MHOTHE €T0 YYEHHKH Ha3bIBAIN TOY-
HBIMH IO pe3yJbTaTaM, H3SIIHBIMA HO IIPOCTOTE U B
TO K€ BpeMs TOHKOCTH BhIMOnHeHus. Jlekim Tumu-
psi3eBa OTJIMYAIKCH OE3yNPEYHOCTBIO S3bIKA M SIPKO-
CTBIO JIUTEPaTypHOl (HOPMBI M MOTIH HATH B HaOOp
0e3 UCTIpaBICHHUH.

B mae 1871 r. B IlerepOypre emy mnpuCyXaacTcs
CTeNeHb Marucrpa OOTaHWKH 3a auccepraruio «CrekT-
pajbHbIi aHanu3 xmopodumiay. Ykasom IIpaButens-
crBytomiero Cenata ot 21 wmrons 1871 r. 3a Ne 133
K. A. TumupszeB yTBEpKIEH B UHHE «KOJUIEKCKOTO
cekperaps mo CTENEHH KaHaunata lMmepaTtopckoro
Cankr-IletepOyprckoro yHHBEpCHTETa €O CTapIIMHCT-
BOM CO JHS TOCTYyIUIeHHs Ha ciyxOy, T. e. ¢ 1870 r.
stHBaps ABaauath tpersero-». (B 1873 r. K. A. Tumu-

psi3eB OBLT MPOM3BENEH B YMH KOJJIEKCKOTO COBETHH-
Ka, a 1876 r. — B UMH CTaTCKOTrO COBETHHUKA.)

2 mwons 1871 r. K. A. TummupsszeB yTBepikaaercs
B 3BaHMM OSKCTpaopaumHapHoro mnpodeccopa Ilerpos-
CKOM aKaJIeMHU.

Ha cnenyromuii rog TumupsszeBa NpUriamaroT B
MOCKOBCKUI YHUBEpCUTET Ha JOJDKHOCTH IIpUBAt-
JOLIEHTA JUIs MpernoAaBaHus (U3HOJIOTUM PACTEHUI.
C aTOro BpeMeHH Ha JOJTHE TOJbl ero MeJarorudyec-
Kasi ¥ Hay4dHas JeATelNbHOCTh OyIeT CBA3aHA C ITHMH
BBICIIMMH Y4eOHBIMH 3aBEeJICHUIMH MOCKBEL.

IMoaroroBka K myONMKAIMUM BCE HOBBIX M HOBBIX
MaTe€puajioB HUCCICAOBaHU, anpoGaunﬂ HUX B II€YaTH
U BO BpeMs ydacTuss B MeEXTyHapoIHOM KOHrpecce
O0oTaHnkoB BO DIOpeHIMH 3aBepIIAOTCsA OJecTsImeH
3amurod B IleTepOyprckomM yHHBEpCHTETE JIOKTOp-
CKOM nmccepTaruul mox HasBaHMeM «OO0 ycBOeHHH
CBETa PAaCTCHHEM» M TIPUCY)KACHHUEM CTENEHH IOKTO-
pa 6oranuku (25 mas 1875 1.).

Ocenrto 31oro roga K. A. TumupsiseB yTBepxaaer-
cs opauHapHeIM Tpodeccopom IleTpoBckoit 3emite-
Jlenbueckoil M JecHoM axanemuu. IlpenonaBarenbckas
W Hay4dHas paboTa, a TaKXKe BBICTYIUICHHS C ITyOIIid-
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Kuznb u nesrenbHocts K. A. TumupsizeBa

Tumupsszes 6 2cocmsx y Yapnza Japsuna. Kapmuna xyooocrnuxa Mopasosa

HBIMH JleKiusaMu B MockBe u IletepOypre He mornu He
crniocobctBoBath momyiapHocTd K. A. TumupsseBa He
TOJILKO B CTYJICHYECKOW M HayuyHO# cpeae Poccuu, HO u
3a pyOexxoM. BeicTymneHust ¢ pesynbraTaMu Hay4dHOI
JeATeNbHOCTH Ha MeXIyHapoJHOM Che3Zie OOTaHHKOB
B Amcreprame n Bo DpaHIfy3ckoM OOTaHHYECKOM 00-
niectBe B 1877 r. 3aBepuiaroTcsi M30paHHWEM €ro wuie-
HOM-KoppecroHeHToM  lleHTpansHOrO  arpoHoMmyec-
Koro obmectBa DpaHIMHM, IEHCTBUTENBHBIM —UICHOM
@OpaHIry3ckoro 060TaHUIECKOTO OOIIECTRaA.

13 wmons Toro ke roma oOH mocemaer B JlayHe
Yapmza J[lapeuna (1809—1882). Drta Bctpeya, 0 Ko-
TOpOM MeuTaJl MOJIO/OW Y4YeHbIH, HaBcerza OcTaBHiIa
caMble TPHATHBIE BOCIIOMHHAHHS O BEJIMKOM aHIJIMIi-
JapsuH,  Oymyaun
OombHBIM, TpHHSIT THMHps3eBa M TPOSBMI K €ro Hc-
ClIeIOBaHUSM INTyOOKuUil HHTEpec.

CKOM €CTCCTBOUCIIBITATEIIC. 4.

Korna [lapBuH y3Haym, uto THUMHpPS3EB MOCBATHI
HECKOJIBKO JIET M3YYECHHIO XJIOpodHiia, TO BbICKa3al
MBICII: «XJOpOGHIT — 3TO, OBITH MOXET, CaMO€ HH-
TEPECHOE M3 BEIIECTB BO BCEM OPTaHMYECKOM MHPEY.
IMpocruBmmce ¢ rocreMm, JlapBuH yIIea B CBOIO KOM-
Haty. Ho TyT »xe Bo3Bparwics u ckazam: «S1 BepHyI-
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csl, 4yToOBI CKa3aTh BaM JBa CIOBa. B 3Ty MUHYTY BBI
BCTPETUTE B H3TOM CTpaHE MHOIO IJIyNbIX JIIOAEH, KO-
TOpbIE TOJBKO M IYMAalOT O TOM, YTOOBI BOBIEUb AHT-
muio0 B BoWHY ¢ Poccueif, HO OyapTe yBepeHbl, 4TO B
9TOM JIOME€ CHMIIATUM Ha Baulelf CTOpOHE, U MBI Kax-
Joe yTpo OepeM B PyKHM Ta3eThl C JKEJTaHUEM IPOYECTh
M3BECTHE O BaIlIX HOBBIX MOOEIAX.

TumupsizeBy ObUIM  OTpagHbl cuMmmaTud  JlapBuHA
K PyCCKOMY Hapofdy, Ja U KpOME TOro, y HEro B 3TO
BpeMss B bonrapymm komanmoBan mnoikom Opar Huko-
nmaii, mostoMy TumupsseB, kak u JlapBUH, HE TONBKO
JKeJdan W3BecTMH o mobemax pycCKOro OpyXHus, HO
e1ne X aai BecTeil ot Opara.

B orom ke romy TumMpA3eB IOCETHN JIydllIde
OIIBITHBIE CTAHLIMHU U JlabopaTtopuu EBporsl.

[Toe3nka 3a rpanmiy ykpenwia yOexaeHus Tumu-
psi3eBa O HEOOXOMMMOCTH co3maHus B Poccuu mmpo-
KOM CETH OIBITHBIX CEJIIbCKOXO3SMCTBEHHBIX CTAHIMH.
Panbme on ceroBan: «Toyibko y Hac Ha ImpocTope co-
TEH MWUIMOHOB JECSATHH, CpeOd MWUIMOHOB 3eMJe-

JICIBYECKOTO  HACEJICHUs HE BO3HUKIIO.. HH  OJHOIO
nogoOHoro yupexxneHus». Iloxke, Bbictymas B Ilonw-

TEXHUYECKOM MY3€€ C pEYbIO 00 ONBITHBIX CTaHIHAX.
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A. H. bexemos, H. H. Bexemos (cnpaea) u M. C. Boponun (ciesa) 3a cocmegvim cmonom y Tumupsizegvix

OH TOPSYO BBICKA3BIBANCSA 3a MPHIOKEHHE OOTaHWKU
yepe3 ONBITHbIE CTAHIMM K IPAKTUYECKOMY 3eMiejie-
mmo. HempemeHHBIM ycioBHeM pabOThl CTAaHLIMH, IO
€ro MHEHHMIO, JOJDKHO OBITH NPHCYTCTBUE ayAUTOPHH,
nyOInMKd, 4TOOBI C HCCIEIOBAaHMUSMHU OIBITHOW CTaH-
LUK MOIJIM 3HAKOMHTBCS CaMble IIUPOKHUE CJIOM Hace-
neHusi. OTO, BIOCIEJICTBUH, OJECTSINEe ONPaBIAIOCh
Ha Bcepoccuiickoii BeictaBke B Huxxknem Hosropoge.

21 suBaps 1878 T. mpUKa3oM MUHHCTpa HapoOI-
Horo mpocsemenus 3a Ne 1 K. A. TumupsszeB y1-
BEpXKJICH B 3BaHHH SKCTPAOPAMHAPHOTO Ipodeccopa
MOCKOBCKOTO yHHMBEPCHUTETa, a KOHEL roja O3HaMme-
HOBAJICSI BBIXOAOM B CBET KHUTH OKU3HB pacTeHms»,
KoTopass Obuta cocraBieHa u3 10 HyOIMYHBIX JIeK-
LUii, IPOYUTAHHBIX UM B 1876 T.

Crnymarenn 3tux nekuumidl mnucanu Tumwupssesy:
«39tu 10 uTeHHWil, KaK Bce NpUHALIEKAIIUE TOMY Ke
aBTOpPY, SBISUIO 00pa3unmk OecHoIagHON JIOTHKH, IJIS
MHOTUX CIYXWJIO JUCHUIUIMHOW yMa... VHBIE Mecra
CONEPHUYAIOT C wenespamu JIyUINIMX MAacTepoB Ha-
mero cnosa. Tak, B rnaBe «PacTeHne Kak HCTOYHHK
CHIIBD) IMHMPOKas KapTHHA CyAbOBI CONHEYHOrO Iyd4a,
yIaBIIET0 Ha XJOPOQIUIOBOE 3€pHO IIEHUIHOTO

poctka, iff 3TO HacrosIee CTUXOTBOpPEHHE B Tpo3e!»
A B IIpUBETCTBEHHOM ajpece, moxnucanHoM B. He-
muposuueM-Jlanuenko, A. Kouu, H. TenemeBbiM u
IpyruMH, roBopuTcs: «Hmxenoammcasmmecs, cpean
KOTOPBIX BCTPEYAIOTCA ClymiaTenn Bamiero mepsoro
nyGumyHoro kypca 1876 1. «OKusHu pacreHus», co-
CTaBJIAIOT JIMIIb HEOOJNBUIYI0 TOPCTH TOH TIpoMagHOi
clymiaromeil ¥ 4uTaromeil myOnuK, KOTOPYIO He pa3
Bocxmmana Bama octpoymuas, xuBas peds u Bame
NeyaTHOEe He MeHee YBJIEKaTelbHOe cloBo... KTo u3
Hac He 00s3aH BaM MHOrMMH MOMEHTaMH BBICIIErO
YMCTBEHHOTO HACIaKAEHHs M HPAaBCTBEHHOTO MOIbE-
ma? — Jla, HpaBCTBEHHOTO!»

Kpectpsinun I'. MBanoB u3 cema [lonuna Pszan-
CKOTO ye3Ja, OKOHYMBIIMK HadadbHYIO CEIBCKYIO
«Kunura Bama
HACTOJILKO MEHs 3aBJIEKJIa, 4TO 5 jkehaan Obl U OO0Jb-

HIKOJYy, HOpO4YUTaB 3Ty KHUTY, MHCAI:

e 4uTaTh Bammx KHWT, KOTOpBIE TakK SCHO H3JIOXKe-
HBI, YTO JOCTYIIHBI K MOHMMAaHUIO U TaKUM TpaMoTe-
SIM. Kak s... Bama gesTenbHOCTh MHOTHMX KOCHETCS H
NpoOyANUT OT TEMHOTO Mpaka, KOTOPBIM 00JICYeHO Ha-

e JKaJKkoe, MaJOOCMBICICHHOE, BBI3BIBAIOIIEE COCT-
pajlaHue U JKaJloCTh OOIECTBO KPECThSIH).
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Opoen Cesmoii Aunvt 11 cmenenu

Tumupsszes 6 nabopamopuu MI'Y

B 1879 r. cocrosuicst VI cbe3sr pycCKuX ecTecTBOMC-
neitateneii u Bpaueir B IlerepOypre. K. A. Tumupsize
BBICTyIaeT ¢ cooOmeHmsiMi: «HoBblli MeTonm it m3y-
YeHWsl Tporecca JbIXaHWS W Pa3IokKeHHs YIJICKUCIO-
Tl pacTeHuem»; «KonW4ecTBEeHHBI aHalM3  XJIOpO-
¢umna»; «OOBEKTUBHOE H3YYEHHE 3aKOHA abCcopOLmr
U KOJMYECTBEHHOE H3YydYEHHE CMecell JIBYX XJIOpPO(III-
JIOBBIX NHTMEHTOBY»; «KIlelikoBMHa Kak Marepuan JuIs
OCMOTHMYECKHMX HCclemoBaHMi; «O Meromax — CHEKT-
pPaNBHOTO HCCIEAOBAHHWS B TPHUMEHEHHM K XJIOpO(uUI-
ay» 1 «O HU3HOTOrHIecKOM 3HAYEHUH XJIOPO(HIIIay.

Ycnexu B mpenopaBaTensckoii pabore B Ilerpos-
CKOM akamemMuu ¥ MOCKOBCKOM —YHUBEpPCHTETE, I0-
CTIKEHHS B HAy4yHOM JIESITENBbHOCTH, BO3PACTAIOIIUH
ABTOPHTET CpeId YYCHOTO MHpa W  OOMIECTBEHHOCTH,
OnecTsmas MONMYISIPH3aIMsl  CBOMX TPYJOB, IIOCEIIe-
HHE BBICTABOK, TEAaTPOB, BCTPEUH C  XYIOJKHHUKAMH,
NHCaTeNsIMH  Ka3aJoch OBl JaBaiM IIOBOA TOBOPHTH O
cuacmBoM ku3HM TumwmpsizeBa: 1 suBaps 1883 1.
oH Obu1 HarpaxmeH [ocymapem Immeparopom opre-
HoM CBsroif Amnmbl Il cremenm, a 1 smBaps 1887 T.
«.. B BO3asHHE OTIMYHO-YCEPJHOH W PEBHOCTHOM
CIry>kObI» TIOXKaoBaH opzieHoM Casitoro Bragnvupa



Yka3 o HarpaxgeHun K.:iTumupssesa
opaeHom CBATOro PaBHoanocTonbHoro Bnagumupa 111 cTenexn

Buozpagpuueckuii ouepic
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I ornumm. 28 nexadbps 1890 r. «ocymaps Mmmepa-
TOp... COM3BOJIMJI NPOM3BECTh 33 OTIMYME B JICHCTBH-
TEJIbHBIE CTATCKHE COBETHUKI.

B 1891 r. Poccniickas akamemusi Hayk wn30Mpaer
Knumenta ApkaapeBH4a CBOMM —WIEHOM-KOPPECIIOH-
JICHTOM.

Ho HeycTpoeHHOCTh CeMEHHO# >XH3HH YyTh OBLIO
He TpuBena K camoyOyiiictBy. Opnaxo, Tumupszes
BCE CBOEH JKM3HBIO JOKa3all, 4YTO OH WCTHHHBIN
YUYCHBIi C BBHICOKOMOPAJIbHBIMH CEMCHHBIMH KadecT-
Bamu. KimMeHT ApkagpeBUd B TEUEHHE MHOTUX JIET
HEHUCTOBO OopoJicsi 3a JH000Bb M OBbUI BO3HArPayKICH

B3aNMHOCTBIO.

CeMbsa

Kmmmenty ApxkanbeBndy Obuto 35 jer, Korma OH
nojamnucan cBor KHHry. JKu3Hb pacteHus» cBoed Oy-
Iyumied IIyTHULE
l'oTBanbx oT aBTOpAX.

KU3HU: AJekcaHape AJieKceeBHE
Ona B 3TO BpeMsi OblLia >KCHOW Bpaya ODjyapna
Anexceesnya  [otBanmpaa  (Gottwait Edward — Ja-

seph). Onu 6buTH 0OBeHuaHb! 23 anpens 1875 r. u k

K. A. Tumupsizes

Anexcandpa Anexceesra I omeanwo (Jlosetixo).

MOMEHTY OIIMCAHHOIO JMH30[a C KHUrOW HMEJIH ChIHA
Anexces u 1o4b JI100y.

[Toka He OGHApYKEHbI MaTepHaibl, KOTOPBIC MOT-
mu Obl pacckasaTh O IIEPBBIX BCTpEYaX MOJOIOH HKEH-
mpodeccopom aByx kadeap (IlerpoBckoit
akajeMud ¥ MOocCkoBCKoro yHuBepcutera). OnHako B

OMHBI  C

apXuBax My3€s COXPAaHWINCh JiBA UEPHOBBIX IIHChMA,
OTHy  BO3JIIOOJICHHOM
Agnekcero  Anexcangposuuy Jloseiiko,

aJipecoBaHHbIE TIOJIKOBHHKY
KOTOpBIE ~ HE
TOJBKO MPOJUBAIOT CBET Ha BCIO TParmyHOCTh HMX B3a-
MMOOTHOILIEHNH, HO W Ha WX YAUBUTEIBHOE YeJIOBEUe-
CKO€ JIOCTOUHCTBO.

Kinment ApxageeBnu mmcan: *S mpoumry, s ymo-
0 Bac 00 onHOM: MOBpeMEHMTE BalllMM IIPHIOBO-
pOM, JaiiTe MHE CpOK IENON JKH3HBIO OC3rpaHUYHOM,
npeJaHHoN J00BH M OECHpelesbHOr0 yBAKCHHS J0-
Ka3aTh, KaK CBATHI T€ UYBCTBA, KOTOPbIE HABEKH CBS-
3 MOI0 JKH3Hb C JKH3HBIO Joporoii Bam mouepwm.
Ecimn Bam noporo cuactee Bameit nouepu, TO nonmu-
Te, Kak )K€ JOpPOTH JUIsl MEHS CuYacTbeé M YeCThb TOM.
Koro mnepea boroMm — mnepen cBoe COBECTbIO — Ie-

pea YECTHBIMMU JIFOJAIBMU 51 CHUTAIO CBOCH KeHOW — B



TBEpAOH HaAEXAE, YTO HACTYIUT MHUHYTa, KOrjga s
MOTydy 3aKOHHOE IPaBO Ha3BaTh €€ JTHM CBSATHIM
HMMEHEM Iepe]] TULOM BCETO CBETA...

...JIfoGOBs KOTOpast Hac CBS3BIBAECT, HE ObLIA Ka-
KOW-HMOYJb MUHYTHOW BCIIBIIIKOH CTpPacTH, 3TO 4YyB-
CTBO TIIyOOKOE, BIIOJHE OCO3HAHHOE, YYBCTBO, KOTO-
PO€ Mbl UMEJIK BO3MOXKHOCTL ITPOBEPUTH BO BCEX €TO
MaJIefimmx u3rmbax — 3TO YHCTOE, TIyOOKOe, CBATOE
YYBCTBO, KOTOPOE YEJIOBEK HCIBITHIBACT pPa3 B IKH3-
HH, ¥ Ha BCIO JKH3HB.

OTH mUcbMa H 3allUCKH, KOTOPbBIMU OHH O6MeHI/I-
BAJINCh BO BPeMs BCTPEY, CBHIETEIBCTBYIOT O B3aHM-
HOHM JIOOBM JBYX JIOJICH, KOTOpBIE Y)XK€ HE MBICIIIH
CBOIO XXH3HB JpyT 0e3 apyra.

B 1880 r. y 23-nerHell AnexcaHapbl AJEKCEEBHBI
MOSIBIISIETCSl TPETHH peOCHOK, UX COBMECTHBIH — Ap-
kaguid. O GonbLIoil MH00BH K CBOEMY IEPBEHIy I'OBO-
PAT 3alIUCKHU, [TMCbMa, TCJICTPAMMBI.

«Mwunpiii Mo#t [{unka. Crnacubo 3a MHJIO€ MHCHMO.
Ienyro MOEro pomHOro U CETOJHS e, BEPOSTHO, IO-
cKkauy oMol K MouM MuibIM I{unke u Mynuky. A 3a-
6b11 TeOE HAaMmUCaTh, YTO 37/ECh €CTh AKTEP aHIIINYa-

Hityw K. A. Tumupsisesa Anexcanopa

buoepagpuueckuii ouepk

byoywuit mecmv K. A. Tumupsizesa
Anexceii Anexcanoposuu Jlogetiko

HUH, KOTOPBIH M300pa)xxaeT— KOTa, KaKk €CTh C yIIa-
MU, ycamu. YMmopa. llemyro moero poaHoro, Oeperu
cebst 1 Mynuxka. Toi [lamymux».

OTy HEXHOCTh K ChiHy KimMmeHT ApkagpeBud co-
XpaHWI JI0 KOHLIA CBOUX JHEH, O 4eM CBHAETENIbCTBY-
0T HAANUCH Ha KHHUTaX, KOTOpBIE OH IapuUil CBOEMY
CBIHY.

[lpusHaBas 3a ¢u3uKoi OGonblioe Oynyiiee, oTell
xoTen, 4ToObl Apkamuii cran ¢usukom. U oH cran
uM. O6 3TOM sABCTBYeT caenaHHass KinmMeHTom Apka-
IbEBUYEM HAJIMKCh, KOTOPOW OH MNPEHnpOBOIWI IIO-
cienHIOl0 CBOIO KHHTY «COJHIlE, XH3HB M XJIOPO-
by,

«CpiHy MOEMY'
Apxanuio Knumentosuuy TuMupsizeBy

TBl cyMen OCyIIECTBHTb MEUTy MOEH XH3HH —
cratb (u3MKOM, TeGe IOCBSAIIAI0 3TH IOJYBEKOBbIC
TIONBITKM MOM BBECTH CTPOTOCTH MBICIH U OlecTs-
LIyI0 JKCTIEPUMEHTANNI0 (U3HKH B HM3YyUCHHE CaMOTO
BO)KHOTO (DM3HOJIOTUYECKOTO SIBICHUS... THI JIOKa3al,
YTO CBHIH MOXKET OBITh yMHEE U UECTHEE OTIIA, JIa HO
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Coin Apraouii

CIIy>)KUT Tebe 3TO CO3HAHME YTEeUIEHHeM M IOIICPXK-
KOI B MHHYTBI TSDKEJIOH KN3HEHHON OOpPBOBI.
Oreny tBoi K. TummpsizeB*
Ho co nmus npusHanus Apkaausi 3aKOHHBIM ChIHOM
YYEHOTO JI0 3aBETHOM MeYThl BIIOOJEHHBIX, KOTJa HX
«OTHOILCHMS TIOJIy4aT 3aKOHHYI0 (GopMy, OyIyT OCBs-
IIEHBI 1IEPKOBBIO», IMPOHAET AoATMX 22 roma. A B TOT
nanexkuii 1888
JIOKYMEHTBI

ron Kimment ApkangpeBud coOupaer
st CesmmierHoro  CuHOma ¢ mpoch0Oit
JIaTh CBIHY CBOIO (DaMHITHIO U JOOUBAETCS CBOETO.

CkperuTh Opak I[IEPKOBBIO OHH CMOIJIM JIMIIb B
1910 r., cmyctd rom mocne CMEPTH IIEPBOTO MyxXKa
Anexcannpsl  AsekceeBHbl. B Mysee
Tumups3eBsbIX,

COXpaHMIach
BCHYAIbHAs  CBEYa BO3MOXXHO, ~OHa
HallOMHHAJla MM O TOM TEPHHUCTOM IIyTH, KOTOpPBII
OHHM TIPOLUIM, a TAKKe O BEJIHMKOH JIOOBH, YyTKOM W
HEXHOM OTHOIIEHHMH K CBIHY U Jpyr K Apyry. O Hex-
HOM OTHOIIEHWH K CBOEH CITyTHHIIE >XM3HH TOBOPUT H
MOCBSIIIEHNE OJHOM W3 mociemHux KHur «Vicropnuec-

KAl MeToji OHOJIOTHM», OITYyOJMKOBAHHOW uepe3 JBa

a4

roja mocie cMepTH ydeHoro: «Tbl ObUla camoil BHH-
MaTeNbHOM  CIyHIaTeNbHHULIEH 93THX JIeKIMH W cocTa-
BWIA TEPBbIH MX OYEpK B TOJbI HAUIeH TPYIOBOW MO-
snonocty. Temepb Thl TOMOraemlb MHE B MOATOTOBIIE-
HUU WX 3al037aJloT0 W3JaHus M JIeNIMIIb BCE HEB3rO-
bl YU JIMIIEHWS Halleld 4YeCTHOM MpOJIeTapcKOW cTpac-
TH. Tebe, 110 paBy TBOEMY, TTOCBSIIIAIO 3TY KHHTY.
K. Tumupsizen».
Verekasice  Qororpadueii, Knumentr — ApkaapeBud
MPUOOIIMI K 3TOMY JelTy W CBOero chiHA. [lodToMmy,
Onaromapss  Oorateiimieli  (oToTeke, ceifuac MM Mo-

KEM CyauTb O BEJIMKON JIIOOBH W HEXHBIX OTHOIICHH-

X B cemMbe TummpszeBblx. Qortorpadmm pacckaspl-
BalOT O IyTemlecTBMM uX 3a rpanuny (I'epmanus.
Wramma. Illsedinapust, AHDMS) M O MpOryikax IO
IToamockoBbto. [IpexpacHbIMEI nen3axamy, 3are-
yarTieHHbIMM ~ KimmeHTOM — ApkajbeBHYeM, — HEOAHO-
KPaTHO  BOCXMILAQJCA  BEIUKMH  PYCCKMH  XyJIOXKHHK
W. Jlepuran. 3a cBou (oTOpabOTHI Ha BBICTABKAX
TumupsizeBbl  BaXAbl ObUIM  YAOCTOEHBI  CepeOPSHBIX
MeaasIeH.

JKuBoii moTpeGHOCTHIO W1l THMHPS3EBBIX TAKKe
ObUIa U My3bIKa. DTO YIIOUTENIBHOE BPEMS MY3HIIPO-

Apkaouii ocywecmeun meumy omya,
cman ghusukom
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Omey ¢ cbinom Ha Beepoccutickoii vicmaexe 6 Husicnem Hoezopode 6 1896 r.

BaH Hs IBYX ONM3KHX MO AyXy mroneil — Kiumenra
ApkanpeBudya M AjiekcaHapbl AJIEKCEEBHBI — JaBallo
UM JICTETHUYECKUH OTABIX MOCJIE HANpPSHKEHHOTO pado-
Yero MAHA WM HPOTYJIOK, KOTOpPBIE OHHM COBEpPLIAIH
€XEeJIHEBHO, HECMOTpSI HM Ha KaKhe Kampusbl MPHPO-
nel. Crapenii «bexkep» pagoBal W HAMOMHSUI CBOUM
YapyIoLUM 3ByYaHUEM HE TOJIbKO JYIIM HCIOJHHUTE-
Jeil. HO U MHOTOYHCICHHBIX rocteil u3 IlerepOypra u
MOCKBEIL.

Heme npax TumupszeBblx NokouTcss Ha Baranb-
KOBCKOM Kianouie B kBapraige Ne 13, Ha Tumupsizes-
CKoM ayee. Ajekcanapa AJIeKCeeBHA yIja U3 >KU3HU
B 1943 r. B Bo3pacte 86 ner, Apkaauit — B 1955 r. Ha
75 rony JKu3HU. DTa CeMbs HE UMeJa MPOAOJDKEHUS,
T. K. Apkaauii KiniumMeHTOBIY He OBLI )KEHaT.

B MockoBcKkoM yHHBepcHTeTe

PoxneHue cblHA, OTIMYHBIE YCIEXH B HAy4YHOW U
MpenojaBaTeIbCKOH JeATENIbHOCTH, BBICOKME Harpa-
bl W 3BaHHUS Ka3ajloCch ObI HE MPEABEHIATH HUKAKUX
HenpustHocTel. Opnako ¢ IlerpoBckoi axagemuein

Knumenty  ApkaabeBudy — IPHUILIOCH — PaccTaThCes,

BCIIEICTBHE 3aKpbITUsI B [IeTPOBCKON CENbCKOXO3sIiA-
CTBEHHOW akajieMuu 2-ro Kypca, Ha KOTOPOM Mperno-
nasan K. A. Tumupsses.

B cBs3u ¢ yxonom u3 IlerpoBckoii akagemuu cry-
IIEHTHI BPYYHIN €My ajpec:

«'my6okoyBaXkaeMbIit
Kinment ApkanbeBuu!

C TsOKenbIM YyBCTBOM MBI OKHAAIM HACTYIUICHUS
CEroJIHSIIHET0 JIHS, B KOTOPBIH AKajeMus JHILASTCS
OJTHOTO U3 CIaBHEWIINX MPO(HECCOpoB.

B rteuenue necsaTkoB JjieT Baie uMs ObLIO TECHO
CBSI3aHO C YMCTBEHHOHW JKHU3HBbIO AKAJIEMHUU U CIIYKH-
JIO YKpalleHHEeM BBICHIEr0 paccaJHUKa arpoHOMHUYe-
CKMX 3HaHUH, OTKyJa COTHHM MOJIOABIX JIIOJEH, MOJ
BIHMsiHAEM Bameit 00asTenbHON JTUYHOCTH, YHOCHJIH
B pa3lMYHbIE YTOJNKH OOLIMPHOTO OTEYecTBAa BEpy B
HayKy, uejoBeka M mporpecc. Jra Bepa 3apoKialiach
3]1eCh, B ayJUTOpHUH, rae Bel BBoIWIM Hac B OOIIEHHE
C BEJMKUMH YYEHBIMH, 3HAKOMMIM HAC C METOJIaMu
Hay4YHOTO MBIIUICHHS, PACKPBIBATIM II€pell HaMH Be-
JUKUE TailHBI MPHUPOJBI U BCEISUIM B HAc JIIOOOBH K
CaMOCTOSATENIFHOMY M3y4eHHIO 3aKOoHOB. CTpemite
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K. A. Tumupsizee —
npogeccop Mockosckozo yHusepcumema

HHE K MCTHHE, K CBETYy HE TOJBKO COOOILIAJIOCH HaM.
Bammm OmwkaliniM yueHukam, HO, Onarozmapst Ba-
nieil  OT3BIBYMBOCTH HAa YMCTBEHHBIE HOTPEOHOCTH
Hamlero oOmiectBa. Bbl Bcerna cremmiyM NOASTHTHCS
C HUM OnecTsMMH 3aBOCBaHUSIMH HayKd, U CIIO-
BOM, M TIEPOM pAaCIpPOCTPAHSUIM B TMOMYJSPHOW, HO
BBICOKOXYJJO’)KECTBEHHOW ~(OpMe, HOBEHILIME YCIeXd
€CcTeCTBO3HaHuWs. Bamm Tpynel U OTKpbITHS B OOnac-
TH HAyKH CTsDKaIM BaMm TIpOMKYHO H3BECTHOCThH cCpe-
1 PYCCKOW WHTEUIMI'€HIMH. MBI TOpAMMCS TEM, 4TO
MOXEM Ha3BaTb Bac cBOuUM yuuTeneM, H€aIbHbIHA
00pa3 KOTOpPOro BCErIa BBI3BIBACT B HAC CaMble CBET-
Jble MBICTM M 4yBCTBa. [l03BONIBTE JK€ BBIPA3UThH
Bam Hamy m000Bb M TIIyOOKOE yBa)KCHHE U IOXKeE-
JIaTh €Ile MHOTO-MHOTO JIET TPYAWTHCS Ha CTOJb Ola-
TOTBOPHOM HOIIpHIIE 171t Oyiara CBOei pOAMHEL.
Crynents! [lerpoBckoit akanemun
IletpoBckast akagemust
1891 r. HosOpst 22-ro aHs».

JlrobombITHAs CUTyalus CIOXKHIACh 51 aKaAeMUM
nocne yxoma K. A. TumupszeBa mnpu npeoOpaszoba-
HUM ee B MOCKOBCKMI CelIbCKOXO3SIMCTBEHHbIH MH-
crutyr. Korma B WHCTHTYyTe HE HalUIOCh CAWHHULIBI
Ul mpernionaBatens ¢uszuoniornd  pacrenuit. K. A.
TumupsizeB pearupoBal Ha 93TO CJIEAYIOIMM BbICKa-
3pIBaHMEM: «..M HEe CTpaHHO JIM. YTO y Hac HMMEHHO,
C TOM MOpBI, KaK CTalM OCOOCHHO MHOIO TOBOPUTH O
NOIbeMEe HAYYHOTO 3eMJIeNeNus, 3TH ABE €ro Hayd-
HBIE OCHOBBI MCY€3NH (peub IUIa erie 00 arpoHOMH-
4eckoil XuMHHM. — A@m.) KaKk CaMOCTOSTCIIBHBIC
IOpeMeThl NPENoJaBaHus B HAIIMX BBICIIMX 3eMIIe-
JeIbYecKuX IIKojiax. bBynymumii HMCTOpHK pasBUTHA Y
HAaC Hay4YHOTO 3eMJICICINHS, npopomkaeT KnumeHnt
ApxkajpeBuy, KOHEYHO, 3aTpyAHMUTCS OOBSCHUTH
cebe 3Ty HeJIey 0 aHOMAJTHIOY.

OnHako, 5Ty «HENEIYIo HPEKPacHO
paspemmmnn  ero yuenuk — JI. H. Ilpsaumaunkos,
MPUIJIACHB Ha CBOOOIHYIO CIMHHILy IO OaKTepHOJIO-
run jgokropa Hayk H. H. Xyniaxosa, koTopelii B 3TO
Bpemst B Jlelimiure paboTtan acCUCTEHTOM y (GU3HON0-

ra [Ipeddepa.

aHOMAaJIUIO»

Eenn  [lasnosuu  Anexcanopos —
obeccmennwil iabopanm Tumupssesa



bBuoepaguueckuii ouepx

Jlabopamopus K. A. Tumupsseea na kpvuwe MI'Y

IIpu momnepxxke K. A. Tumupsszesa H. H. Xyns-
KOBY pa3pellliIi B MOPAAKE HCKIIOUCHUS 3aIlUTHThH
MarucTepcKyro auccepranuio B MOCKOBCKOM YHHUBEp-
curere (B TO BpeMsl IHUIUIOM MJOKTOpa, MOJTydeHHBIH
3a TpaHMIEH, He JaBaj MpaBa 3aHMMaTh Kadenpy B
Poccun. — Aem.). Takum obpazom, ¢ 1896 T.

Ha 3anamusix ¢ MT'Y

H. H. XyaskoB Hauanm yuraTh 00a Kypca — ¢usno-
JIOTHIO U OaKTEPUOJIOTHIO.

C 1 ¢espans 1892 r. Bcsa mpemopaBaTenbeKas jae-
stenpHOCTh K. A. TumupszeBa Obuta cBsizana ¢ Moc-
KOBCKUM YHHBEPCUTETOM.

B 1893 r. K. A. TumupszeBy wucnomusercs 50
ner. B «Arrecrare», BbimanHoM K. A. TumupszeBy
16 ampens 1912 r. u nmoanucanHoM pexkrtopoM Hwmrme-.
partopckoro MOCKOBCKOTO yHUBEPCUTETa JEHCTBH-
TEeJIbHBIM COBETHHKOM U  KaBaJepoM
M. Jlo6aBckum, rosoputcs: «C paspemenus r. To-
Bapuima Munuctpa HapogHoro mpocBemeHus, coo0-
meHHaro B mpemiokeHun T. [lonmeunmrenss Mockos-
ckaro YueOuaro Oxpyra, 3a No 2727, ocraBieH Ha
cinyx6e mpu MOCKOBCKOM YHHBEPCHUTETE Ha OCHOBA-
HuM cTatel 104 YctaBa YHHUBEPCHTETOB IO BBHICTyTe
uM 25 yer B y4yeOHOU ciyx0Oe ¢ 10 mexabpst 1893 r.
elle Ha IISITh JeT»,

1 smBapa 1898 r. BelcowalimuM npukazoM IO

CTaTCKUM

rpaXJaHCKOMY BeZOMCTBY 3a Noe 1 HarpaxzaeH opze
HoM CBsitoro CranmcnaBa 1 crenenu. 10 nexaOps
9TOTrO e roaa TuMups3eBa 3HAKOMST C MIPUKA30M. B
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XKusznb u gesrensHoCcTh K. A. TumupsizeBa

Yka3 o nazpascoenuu yuenoeo opoenom Cesimoco Cmanuciaga I cmenenu
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Opoen Ceamozo Cmanucnasa 1 cmenenu,
npunaonexcaswui K. A. Tumupsizegy

KoTopoM roBoputrcs: «3a  30-JeTHIOIO — y4eOHYyIO
ciyxOy B TIEHCHIO TOJHBIA OKJIAA COJIEpP)KAaHHS IO
TpU THICTYM pyOneil B ron, co nHsA BeICTyrH 30-meTHe-
ro CpoKa, M HCKJIIOYCHHE W3 YMCIA LITaTHBIX mpodec-
COpPOB MOCKOBCKOT'O YHUBEPCHUTETAY.

B teuenne 6 net (¢ 1892 r. mo 1898 r.), npuka-

30M MUHHCTPa HapOAHOTO NpocBenieHus, Knumenra

Buozpapuueckuii ouepk

ApkanpeBryYa Ha3HAYalOT WIEHOM (PU3HKO-MaTeMa-
TUYECKOW MCIBITATEIbHON KOMUCCUM TPH MOCKOB-
CKOM YHUBEPCHUTETE.

1898 ron

Xora 1898 rom mna K. A. TumupszeBa sBHICS
TOJIOM HCKJIIOYEHHsS M3 4YHCJIa INTaTHBIX MHpodecco-
poB  MOCKOBCKOTO yHHBEPCHUTETa, 4YTO HPOHM3OLLIO
mumb 10 mexabps mocie 03BydeHHs IIpHKasa, OJHA-
KO B LIEJIOM 3TOT TI'OJ JKM3HU YYEHOTO MOXKHO CUHTATh
OHUM M3 TPUYMOAIBHBIX.
HoBoro roma (30 nmexabps 1897 r.) ummnepatopom
Hukomaem 11 Opur moamucan YKa3 O HarpaXICHUU
YYEHOTO «3a OTIMYHO-YCepIHYyIO CIykO0y u ocobble
Tpyasl opaeHoMm Cesitoro CraHucIaBa MEpBOW cTerie-
HW». DTO, 0E3ycJOBHO, OBLIO 3HAKOM 0COOOrO BHH-
MaHUS K YYEHOMY CO CTOPOHBI I[APCKOTO IIPaBUTENb-
cTBa. BO-BTOpHIX, BCS OOIIECTBEHHOCTH OTMedaia
30-netue HayuHOM aesTenbHOCTH Kimmenra Apka-
IbeBUYA. YYEHble U MIMPOKHE CJIOW HACENeHHs He-

Bo-nepBbiX, HakaHyHe

obbsiTHON Poccuu, a Takke 3apyOeKHBIX CTpaH II0-
Ka3ald BCEOONIyI0 JHOO00Bh K JIMYHOCTH BBIIAIOIIETO
nejarora, y4eHOro W TOMYJISAPU3aTOpa HAYYHBIX HC-
THH. Kaxaplii Mo-cBOeMy BBIpaXkal CBOE BOCXHIIIE-
HHE KaK HAyYHBIM MOJBUIOM YYEHOTO, TaK W BBICO-
KAM MAacTepCTBOM II€Aarora, O 4eM CBHICTEIbCTBY-
FOT HIDKETIPUBEICHHBIE MATEPHAIIBL.

IInanema, goinyuwjennasn Kk namuoecamuiemuro HayuHou oesmenvHocmu Mapcenena Bepmio
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XKuznb u nesrensrocTh K. A. TumupsizeBa

Adpec bviguiux yuenukos

B otom ke romy BBHILIO 5-¢ W3JaHWE KHHUTH
«Kwm3Hp pacTeHHs», KOTOpOE MOATONIKHYJIO K COCTaB-
JeHuro cOopHHKa cTateld «B momomis camoobpaszoBa-
HHIO TI0 MareMarhke, (HU3MKe, XHUMHH M aCTPOHO-
mum». IlepBerit ToM cOopHHKa OBUI  TpEHOTHECEH
Knumenty ApkanbeBudy C JapCTBEHHOW HAaJIHMCBHIO:

«I'mybokoyBakaemblii  KimmeHt  ApkagbeBuu!

CeromHst cO BCEX KOHIIOB Halled POJUHBI HECYTCS
Bam MHOro4ucieHHbIE

TNPUBETCTBUA; TIO3BOJIBTE U

HaM C HCKPEHHHM YJOBOIBCTBUEM MPHBETCTBOBATH
Bac. bynyun onHMM U3 Jy4IIMX TNPEICTaBUTEIEH TOU-
HOTO €CTECTBO3HAHMS, BBl B TO K€ BPEMsl SBHJIUCH T0O-
psg0  yOeXJEHHBIM — IIPEJCTABUTENIEM MHEHHs, 4TO
«HayKa TyTeM CEpbe3HOM MOMyNspH3allul  IOJDKHA
WATH HaBCTpedy OOIIecTBY, MpUOOLIAas €ro K CBOMM
MHTEpecaM, a He CKpBIBAThCS JMIIb B TIIyOMHE Hayd-
HBIX CBATHIIUIIL.

«Ku3Hp pacTeHHs» U JpyrHe MHOTOYMCIICHHBIE
JEKIIMA U PEYd SBISIOTCS BBICOKOTANAHTIMBBIMU 00-
pasliaMH Ha IIyTH BBITOJHEHHS 3a/add CBSA3aTh HAYKY
1 KU3HB. B MCTOPHU KYJBTYPHI PYCCKOTO OOIIECTBA ATH

Bamm Tpy /s 3aiiMyT OJJHO U3 CaMbIX IIOYETHBIX MECT.
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PyKoBOOMMBIC TOK JKE HIECHD CEPhE3HOW IIOMy-

Jsipusann MbI OG’beI[I/IHI/UII/ICL JJIs COCTaBJICHUA

BeIXOzsAmero Tenepp «COOpHHMKAa cTared B MOMOIIb

camMo00pa3oBaHMIO», 1-f TOM KOTOpPOro H IPOCHM
NPUHATE OT HAC Kak ChHa0blii 3HaK TOro IITyOOKOro
yBaXKEHHH,

Bam.

KOTOPBIM MBI, aBTOpbI, IPOHUKHYTHI K
Astopsl «COopHHKA

B [IOMOILb CAaMOOOPA30BaHHUION.

B 1900 r. Kmmment ApxanseBud TumupsizeB ObLT
HamnpaBleH B KOMAaHIMPOBKY C «YyY€HOH Lenbio, Ha

JIeTHeE BaKallMOHHOE BpeMi H A0 1  ceHTAOpA
1900 r.». Ha cnenmyromuii rox OH CHOBa IOMy4aeT KO-
MaH/UPOBKY «CPOKOM ¢ 15 Mas M Ha JIeTHee Bakaly-
onHoe Bpems 1901 r. mms mpucyTcTBHS Ha roOmiee
I'masroBckoro  yHuBepcHMTeTa»  Kak  IPEICTaBUTEIb
MockoBckoro yHuBepcuTeTa W MOCKOBCKOTO —00IIIe-
CTBa HCHbITaTENIEH IPUPOIBL.

B sTOT € mepuon OH NPUCYTCTBYeT Ha HOOMIICH-
HBIX  TOPXECTBAX, IOCBSIIEHHBIX  IMATUIECATUIECTHIO
Hay4yHOH JnesrenbHOocTH Mapcenena beptno, rae emy

ObLTa Bpy4eHa IUTaKeTa.



Buoepapuueckuii ouepx

Adpec cmyoenmos Mockogckozo yrueepcumema

Ocens 1901 T.

Bossparusumice u3 xomanauposku, K. A. Tumwups-
3eB y3HaeT, YT0 MUHHUCTEPCTBO HApPOAHOIO IPOCBELIe-
HUS TOPYYMIIO TOMEYHTENI0 «IIOCTaBUTh €My Ha BUI» 3a
TO, YTO YKJIOHSIETCS OT BIMSHMS Ha CTYIEHTOB B HMHTe-
pecax ux ycmokoeHHs. Y3HaB 00 3ToM, KimmmeHT Apka-
nbeBud 11 ceHTs0ps mojaet ieKkaHy 3asBieHUE.

«Du3uKO-MaTeMaTHIeCKUH (paKyIIbTeT.

Cratbst 105 Belcouaiiie yTBep)KJeHHAro ycrasa
Wmneparopckux Poccuiickux yHuepcuteTtoB 1884 .
MpeocTaBIsieT Tpodeccopy, MO CTEYEHUH TPUALATH
ner y4eOHOW CiryObl, YMTaTh JIEKIUM W HPUHUMATH
y4acTue B 3aHATHSX (akyiabTeTa W coBera «Oyzae» OH
«TIOXKEeNIaeT».

B Hactosimiee Bpemsi, OOCTOSATENBCTBA OT MEHS HE
3aBUCAIINE W Pa3biICHATH KOTOphIe (aKyiapTeTy’ s He
UMEI0 BO3MOXHOCTH, HPABCTBEHHO BBIHYXJIAeT MeEHs
OTKa3aTbCsl OT MOJB30BAaHMS 3TUM, 3aKOHOM MHE IIpe-
JOCTaBJICHHBIM HPAaBOM, W BO3IACPXKATBCA KakK OT 4YTC-
HUS JIEKIUH, TaKk M OT y4acTusl B Tpydax (akynbTeTa

" COBCTA.

CunTalo J0NrOM Pa3bsACHUTH, YTO IPUHATOE MHOIO
pelieHre Uil MEHS CaMoro SBISIETCS HEOXKHMAAHHOC-
TBIO — WHA4e sI cuell Obl ceOs OOsI3aHHBIM CBOEBpE-
MEHHO O TOM U3BECTUTH (aKyJIbTeT.

OOpamratock 3ateM K (haKyIbTeTy CO CIEIyroIIeH
HpOCch0OI0: pa3pelinTh MHE BPEMEHHO II0Jb30BATHCS
HEOONBIION  KOJUJICKIHEeH mnpuOopoB  (MPEHUMYIIeCT-
BCHHO MHOIO l'[pl/lllyMaHHbIX) U COCTaBJIAIOIIUX B HEC-
KOTOPOM CMBICIIE MOKO IyXOBHYIO COOCTBEHHOCTb ISl
yero (Ha ocHOBaHWM 95 mpuM. 1) MO COTJTACOBaHHUIO C
OyIymmM IUPEKTOPOM (DU3HOJIOTHIECKOTO WHCTHTY-
Ta, OTIAENUTh MHE OJIHY HeOoiblrylo komHaTy. KomHa-
Ta 3Ta MOrJa Obl CIY’)KMTb OJHOBPEMEHHO M VIS 3aHs-
THH TEX OCTABJICHHBIX NpPH YHUBEPCUTETE JIHI], KOTO-
prle mokenmanu OBl TONB30BaThCI B CBOMX paborax
MOWIMH coBeTamu!.

B 3axmouennn, yOeautenpHelie mnpomry (akyib-
TET, B CIIy4ae eCIIM 3Ta MOs IPOckOa HE MOXKET OBITh

1 — Camo coboit pasymeercs, 4to Ha cozjepxaHue 3TOH 4ya-
CTU naboparopu, W He HCIpamuBan Obl
caM OIUIa4uBall Obl TPy PHCITYTH.

HUKAKUX CpPEACTB U
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Kusub u nesrensaocts K. A. Tumupszesa

Cmosim cnpasa naneso: K. A. Tumupsizes u npogpeccop Ilemposckou akademuu B. A. Xapuenko ¢ diceHoii.
B romsicke cnpasa —  Bonoos Xapuenko, cneea — kpecmuuya K. A. Tumupszesa Huna Xapuenxo

yBa)X€Ha, MEHS O TOM HEMEUICHHO H3BECTHTb, YTOOBI
sI MOT, HE Tepsisi BpeMEHH, IIPEI0CTaBUTh ITPOLICHHE

o0 YBOJBHEHMM MEHS W3 YHHBEpPCUTETa M TaK YCTpO-
UTh CBOIO JKH3Hb, YTOOBI, 03 OOJBIIOr0 MepephIBa,
CIOKOMHO  IIPOJIOJIKATh

]

CBOI0 HAYYHYI JICATEllb-

HOCTb.

OppaunapHbeiii  npogeccop (nmoxmuce) K. Tumups-
3eB. 11 centsa6ps 1901 r.».!

ITocne 3acenaHus COBETa YHHMBEPCHTETa €ro uie-
Hbl Tmpocwnn TumupszeBa 3abpate 3asgBieHue. OO0b-
ssciennst momeuntens II. A. HexpacoBa ¢ Tumups-
3eBBIM Takke HE HMENU ycrmexa. TOonbKO Jelerarus
n3 TpodeccopoB Jana MOMOKUTENBHBIH pe3ynbTar.
B oxta6pe on mpuctynun k 3aHatuaM. ['azera «Kypsb-
ep* Ne 289 3a 1901 r. mo sToMy cily4aro Iucana:
«Penxo OBIBAIOT TakWe TpOTaTeNbHBIE BCTPEYH, Ka-
Kasi Obuia ycrpoeHa 18 oOkTi0Ops B yHUBEpCHTETE

I — TleuaraeTcs 0 YepPHOBOMY IHCHMY.

2?2

npop. K. A. TumwupszeBy, KOTOpHIH IOJDKEH OBUT B
HepBBIl pa3 B 3TOM roiy uutarh Jjekuuto! B rpoman-
HOM ayauTOpHH COOpaioch Tak MHOTO CTYACHTOB, 4TO
OHU HE TOJIBKO CHJCJM 110 HECKOJIBKY YeJIOBEeK Ha Of-
HOM MECTE, HE TOJIBKO 3aHSATHl OBLIM BCE MPOXOIBI, HO
Jaxe JAad TOro 4rod amioaupoBarTh,
MOAHMMATh PYKH HajA TOJOBOM.

HYXHO OBLIO
Or MemMkoB 3 u
5 Kyp., OT ecTecTBeHHHKOB 1 m 3 Kyp. ObutM mpoUH-
TaHBl  ajpeca,

MHOT'OYBa)KaeMOT0

MPUBETCTBOBABIIMG  HAYAJIO0  JICKIIUH
ApxkayibeBuua, Huc-
KPCHHO BBIPQKABIIUEC €My CBOIO JIIO0OOBb W YBaKe-
HHE, BBICKA3aBIINE pagOCTh MO TIOBOAY TOTO, 4YTO
YIIOPHO XOJMBIIKE CIYXH O BBIXOJC B OTCTaBKY JIOOH-
Moro mpodeccopa He ompaBmaiuch. Ilocie dTeHUS
azpecoB, 3abpocanHblii IBetamu K. A., meperenoBaB

YUTaBIIUX CTYACHTOB,

Knumenra

CO cJie3aMHd Ha TIJia3aX, OYCHb

B3BOJIHOBAHHBIM T0JIOCOM CcKasal HpI/I6J'IPI3I/ITeJ'ILHO
cieayromee: «Focnoz[a, A npuleil crola 4YduTarb JICK-

LU0 110 (PM3UOJIOTHH PACTEHUM, HO BHXKY, YTO HY>KHO



cKazaTh HeuyTo Oonee oOmmpHoe. S1 Bcerma ObLT yBe-
pPEH B COYYBCTBMM KO MHE C Ballleii CTOPOHBI, HO TOTO,
YTO TEMeph MPOUCXOIWT, S HUKOTJAA HE OXujaail.. S
CUHTAI0 CBOUM JOJTOM HCIIOBEIAThCS IIEpe] BaMu; s
HCHOBEAYI0 TP JOOPOJETENH: BEpy, HAACKAY U JIHO-
00Bb; s JIOOJIO HAayKy, KaK CPEICTBO JIOCTH)KEHHMS HC-
THHBI, BEpPI0 B Mporpecc M Hajerochk Ha Bacy. Ciosa
9TH TIOKPBHITHI OBUIM aruiogucMeHTamu. «EcrecTBeH-
HOEC BOJIHGHHME, HCIbITAHHOE MHON —
K. A,

rpOMKI/IMI/I alJIOAMCMEHTaM1  [IpOBOAWJIA MHOI'OYHMC-

HPOIOIDKAI

Meniaer MHE celuac HayaTh  JIEKIHMION.
JICHHAS] MOJIOJICXKb CBOETO JTFOOMMOTO TIpodeccopar.
Beickazanu CBOe yJOBJICTBOPCHHE BO3BpAIllCHUEM
TumupsizeBa B YHHBEPCHTET W BbICIaHHbIE B Hink-
Huii HoBropon cTyneHThl yHHBepcuTeTa. A CTYICHTHI
XapbKOBCKOTO YHHBEPCUTETA IO MOBOAY «BPEMECH-
HBIX HPaBWI» MUCAIN: «..BBl HepBbIii pelInIiCh BbI-
CKa3zaTh BCIO TpaBAy W MNPOOYAMIH 3TUM H B JPYTUX
3aJpeMaBIIyl0 COBECTh. Baml mpuMep Kak dYeJoBeka,
CYMEBILIETO JIO CTAapOCTU JIET COXPAHHTh Ty HCKpPEH-
HOCTh M YECTHOCTb, KOTOpasi CBOWCTBEHHA OOJBILIIH-
CTBY TOJBKO B MOJIONOCTH, IOKa YOCKICHHUS HE
OoynyT
BCEra JJsl HAC MCTOYHHKOM OOJPOCTH U BEPHl B CHITY

CTOJIKHYJIMCh C OrOMCTHYECKUMH pacy€TaMu,

NpaBIMBOIO CJIOBa, He HMIyIiero Ha xommpomwucc. O6-
paiaemMcsi K BaM C Npock0OW HE OCTaBIATH YHUBEp-
cuteTa W He OpocaTh MOJOJECKb B PyKax MIEAPHHCKHX
NpeMyIpBIX IecKapel, pPa3sMHOXKAIOIUXCS Teleph C
HEOObIYaHOM OBICTPOTOIN.

B 1902 r. ¢ 11 masg mo 1 cenrsOps Tumupszes
BHOBb Haxonurcs 3a rpanuneid. A 21 oxtsa0ps 3Toro
KEe ToJa eMy NPHCYXKIAI0T 3BaHHE «3acily’KeHHBIN
opauHapHbIi mpodeccop MOCKOBCKOro yHHBEpPCUTE-
Ta» B CBS3H C 25-1m€THEM CIyKeOHOH NesTeIbHOCTH B
MOCKOBCKOM YHHBEPCHTETE. 3arpaHudyHas KOMaHIH-
poBka 1903 1. ¢ 25 maprta mo 1 ceHTs0ps ObUIa HACKI-
IIeHa 3HAYUTENBHBIMH COOBITHAMH. 17 ampens OH
yutaeT Jekuuio «KocMmuueckas poib pacTeHHs» B
Jlonnonckom KoposeBckoMm ofmecTBe. DTH  €KEroa-
HbI€ YTCHHSA B TO BpEMsA HNpEAJlarajvuchb BbIAAIOIIUMCHA
YYEHBIM MUpa, 0 3aBEIlaHUI0 COBpEMEHHWKa [ amm-
nes noxropa Kpyna.

HamnpspxerHast paborta,
HBlE BBICTYIUIEHHS B Da3lIMYHBIX YUpexaeHusx Poc-
CHM U 3a py0exoM, IIOArOTOBKA K IeYaTH M cjada Ma-
Tepuanga Uil MyONuMKanuk CBOMX TpPYJOB, ydacTHE B

Hay4Has MHOTI'OYHCJICH-

Pas3siIMYHBIX TOPXKECTBEHHBIX 3aCE€HAaHUAX NOAOPBAIN

Buoepaghuueckuii ouepk

310poBbe 63-nerHero ydenoro. [loaTomy ero moceuia-
IOT JICYUTHCS 3a TpPaHMIly, OTKyJa OH BO3BPATHICS
1 centsOps 1906 r., mpoOsiB Tam § MecsueB. Tam
JKe, 3a TpaHMIel, OH IIOCeIlaeT BHICTaBKYy I epmaH-
CKOro OOIIeCTBa CENLCKOro Xo3siicTBa B bepiuhe,
MPUCYTCTBYET B KadyecTBE Ciyliareias XHUMHUYECKOIro
oraeneHrus CaKCOHCKOM BBICIIEM TEXHHMYECKOW IIKO-
nel B JIpesneHe, BcTpedaeTcs € JPY3bsIMH, ITOCEUIAET

XYJI0)KECTBEHHYIO raJiepero.

JleMbsiIHOBO

Yapyromue cBoeil Kkpacotoil Mecta KimHcko-
JIMUTPOBCKOHM TPsIIBI C XOIMHCTO-YBAIUCTBIM PElb-
epoM, ¢ peKaMH M OBparaM, C LBETYLIIMMH IOJS-
HAMH W 3€pKAIBHBIMH IIpyJaMH, C JiecaMd W BOJ-
meOHBIM TIEHHeM NTUIl — BCE 3TO H3yMHUTENbHbIE
MOJIMOCKOBHBIE MECTa, H3J[aBHA IPHBICKABIINE WH-
telmurenuuio 3 MockBel u IlerepOypra. Kpacotoit
9TUX MecT Bocxumanuchk Exarepuna II m Anexcanup
Cepreesuu Ilymxun. B 3tux mectax mroOuwnu OTIbI-

xatb npogeccopsl u3 [lerepdypra A. H. bekeros u

Tak 3aneuamnen 00M, 6 KOMOPOM 6 JemHee BpeMs
paboman u omovixan K.. A. Tumupsszes,
Xy0ooicHux Anonnunapuii Bacneyos
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Kwusnb u nesrensaocts K. A. Tumupszesa

K. A. Tumupsizes, nouemmwlii okmop
ecmecmesennbix Hayk Kembpuooicckoeo ynusepcumema

J. W. Menneneee — yuurens K. A. Tumupssesa.
3nech ObIBaJIM y CBOMX poaHbIX Anekcannp biok u
Annpeit benplii. OTH npekpacHble MecTa HE MOIIU
HE OKAa3blBaTh IIOJIOKUTENBHOTO BIMSHUS Ha TBOP-
yectBo II. M. YaiikoBckoro m A. M. Bachenoga.
3nech JOOMI JIBIIATH YHCTBIM BO3JAYXOM Yy CBOETO
Opara Bmamumupa Cepreii Mpanosuu Tanees. Cronma
OOBIYHO TpHEPKAIM B Mae IOCIEe 3aBEpLICHUS 3aHs-
ik npodeccopel. B Tom umene m Kimmment Apkaib-
eBnd TumupsizeB, cHUMaBIIMHA B J[eMBbSIHOBO B HUMe-
unn B. V. TaneeBa camplii Oonbmioit nom. C srtoro
BPEMEHH JI0 OCCHH IIPOJOJDKAICS JUISl WHTEJUIUTCHT-
HBIX TPY)XCHHUKOB JauyHBI Ce30H, BOMpaBIIMH B ce-
0s pabory B pgoMmamHel JabopaTopui,
IpY3bsIMH M KOJUIETaMH, HPOTYJIKH II0 Yy/AECHOMY
MapKy, YTEHHE JIeKIMH JUII KPecThbSH W CTYJCHTOB
Y, HENpeMEeHHO, paboTy 3a NHCHbMEHHBIM CTOJIOM.
Croma ke, B TOCTH, JIOOWT NpHE3KaTb W HAIl H3Be-
cTHBIH XuMHK npodeccop U. A. Kabiykos.

Pagom cHuman HeOONBLION NOMHMK H3BECTHBIH Xy-
JIOXKHUK ArnojuinHapuii MuxaiinoBuu Bachenos, ¢ ko-

BCTpPEUd C

TOPbIM OHH IIOCTOSHHO BCTPECYAJIMCh KaK B MOCKBG,
TaK U Ha TEHUCTBIX alUICAX TaHCCBCKOI'O IIapKa. HpI/I
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HalMCaHUM CBOMX MHOTOYHMCIICHHBIX IUIOJOB Bache-
LI0B TO3BOJISI TPUCYTCTBOBAaTH TOJbKO KimmeHty Ap-
KagpeBU4dy. B Hacrosmiee BpeMs B My3ee-KBapTHpeE
K. A. TumwmpszeBa nHaxomutca pabora A. M. Bacue-
noBa «/lomuk TaneeBa B JleMbsSHOBO», e >Kui Ipo-
nowkuTenbHOe  Bpemst  Kmmment ApkanseBnd  Tumu-
ps3eB. KpacoToil 3THX MeCT BOCXMIIAJIMCh Kak Jiad-
Huky, Tak u roctd. II. WM. YalikoBckuii B CBOIO OBIT-
HocTh mmcan: «Hwuuero myumiero, Huuero Oojee cooT-
BETCTBYIOILIETO pUIy-
MaTh, KaK JXM3Hb B JepeBHe.. He mory m3o0pasuts Io
4ero 00asTeNbHbI

MOUM TpeOOBaHUSAM HEJb3s
UL MEHs pyccKas IepeBHs, pyc-
CKMI TMei3a)x W 5Ta THINMHA, B KOEW s Bcero Oosee
HYKIQJICS».

K coxanenmio, Hekorma Ooratoe uMeHue TaHeesa

JMIIWIOCHE Yy[HOW KpacoThl Tapka M TpynoB. Paspy-
IIEH JOM, B KOTOPOM TBOPHJI JAPYI YYEHOIO XYIOXXHHUK
BacuenoB, B O€ICTBEHHOM COCTOSIHMM HaxOOWTCI |
oM, B KoTopoM >kmid 10 1917 r. Tumupsszessl. K cua-
CTBIO. COXpaHWJCA MHOrocT JleMbsiHOBA M BOCCTaHOBIEH
xpam. IlooToMy OyneMm HaJesTbCs, YTO HACTYIHT Bpe-
Msi, Korja OyIeT pacyMIileH MapK OT JPEBECHOM IMOpoc-
M, BOCCTaHOBJIEHA Yycajab0a, TpPUBEAEHBI B TOPSIOK
Oepera W HaNONHEHBI MPYABI, BOJHAS TIJanb KOTOPBIX
BHOBb OyJeT paJoBaTh IIOCETUTENEH STOrO COJIHEYHOIO
poccuiickoro yronka, ©Goratoro cBoeil wucropueil OGna-
roaapss BBIJAIOIIUMCS JCATEIAM HAYKH HW  KYJBTYpPBI,
KOTOpBIE BOCXMINAJIMCh JTHMH IIPEKPacHBIMH MeCTaMH
Harrero Muoro I1ogMockoBbst.
1909 r.
MockoBckoro yHuBepcurera W OOIIecTBa HUCIHBITAaTe-
el TPHPOABI, OTHPABISAETCA JUIT y4acTHs B IMpasa-
HoBanuu 100-netus co musA poxaenuss Yapmsza [ap-
BuHa B KemOpumk Ha omun mecsu. 11 wmons K. A,
TumupsizeBy npucysxnaercs 3sanue [louerHoro 10k-

1 wuroHs TumupszeB, Kak IpeacTaBUTENb

Komnama Knumenma Apraovesuua
6 /lembsiH060



Buozpaguueckuii ouepr

FO6unevinas nianema 6 uecmo mpexcomnsimudecamuiemusi JKenegckoeo yrusepcumema,
epyuennan K. A. Tumupszesy

TOpa eCTECTBEHHBIX Hayk KemOpumxckoro yHHUBEp-
cuTera. 26 UIOHA eMy IpucyxkaawoT 3BaHue IloueTHo-
TO JOKTOpAa eCTeCTBEHHBIX Hayk JKeHeBckoro yHH-
BepcuTera. DTO OBUI OYEeHb HampspKeHHBIH mins Kom-
MeHTa ApkagseBuda ron. IloaroroBka K W3JaHUIO
CBOUX TPYIOB, yJacTHE B PeJaKTHPOBAHHU «DHIUK-
nonemun» A. m W. I'panat, cepbe3nbie 3aHATHS (O-
Torpaduelf, yacTele W AJIUTENbHBIE NEPee3fbl — BCE
9TO HPHUBENO €ro K JIEBOCTOPOHHEMY mnapanudy. UyTs
ompaBuBmKch OT Oone3nu, K. A. TumupszeB cHoBa
Oepetcst 3a paboTy, sl Yero ObUT M3TOTOBJICH CIICIH-
aNbHBIM CTONUK, YTOOBI padoTaTh CTOS B JOMAITHHX
YCIOBUSIX.

B nernee xe Bpems ¢ 1904 mo 1917 rr. ox npo-
BOJIUT CBOM ONIBITHI B Jaboparopuu B JleMbSIHOBO,
npojxoipkaer mybnmkamuio cBoux TpymoB. C 10 ne-
kabps 1911 r. KnumeHT ApKaabeBHY YBOJIBHAETCS
W3 YHHBEpCUTETa II0 COOCTBEHHOMY JKEJNaHHI0. «3a
BCE BpeMs CIyXOBI NPH YHHBEPCUTETE, — OTMEYa-
eTca B ATTecTare, JaHHBIM PYKOBOJACTBOM YHHBEp-
cUTeTa, — CIIydasM, JHIIAONIMM ero IIpaBa Ha IIO-
JIy4eHHE 3HaKa OTJIUYUs OECHOpOYHOH CIyKObI, He
MOJBEPrajcs».

OkazaHue MaTepuaabHOU
MOMOILU HYXIAI0IIUMCS

Oka3zaHne MaTepHalbHOW MOMOINU HYKIAIOIIHM-
Cd Ha MNPOTSHKCHUHM BCEH TBOPYECKOH NEATEIBbHOCTH
K. A. TumupszeBa MOXHO CYUTaThb TIPaKTaHCKUM
[IOJ{BUTOM.

OO0OCTpEeHHOE COYYBCTBHE K Pa3jMYHBIM KaTEro-
pUsSM TpakJaH, KOTOpBIE OCTPO HYXKIAlUCh B JOO-
[MOJIHUTEJILHOM JIEHEKHOM JIOBOJIBCTBUH OBLIO, IO
BCcell BHIUMOCTH, COCTOSHHEM AyIIH BEITUKOTO yde-
Horo. 0OT1o, Oe3ycinoBHO, TpeboBamo ot Kinmenra
ApkagpeBrya JONOJTHHUTENBHON  (QHU3MUEcKoil Ha-
Ipy3KH U JOMOJHUTEIFHOTO BPEMEHHU JUIs 3apadaThi-
BaHWSI JICHET.

IIpodeccop TumupszeB MOPUHUMACT AKTHBHOC
y4acTue B PA3JIMYHBIX MEPOIPHUATHAX, COMPOBOXKIA-
onmxcs ONaroTBOPUTENBHBIM COOpPOM B IIOJB3Y
HYXXJAIOIIUXCS, BBICTYMaeT CO CBOMMH IUIATHBIMHU
JNEeKUUSAMHU, OHIIET W u3fgaer crartbu. [lomyueHHas
BBIpyYKa OT OTHX MEPONPUATHH pacrpenensercs
Knumentom ApkaabeBuueM 10 MHOTOUYHCIEHHBIM

azipecam. Takum 00pa3oM, cryaenter U CIyIIATENH
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JKuznp u nestensuocts K. A. TumupsizeBa

Ynenckue ounemor Oougecmea Ona nocoous HyHcOAOUWUMCA CIYOeHmam

Hmnepamopckozo Mockoeckozo y/uieepeumema

y4EeOHBIX 3aBEICHUMH, HU3KOOIIaYUBaeMbIi Menu-
LOUHCKUM  HepcoHan,  TOJOJAIOIIME  €Bped U II0CTpa-
JaBIIde OT  TypeUKoro TeHoluAa  apMsHe  MMeIu B
JHUIE  YYEeHOro  ONaropofgHOr0  TOKPOBHTENS, WM,  Kak

ceifyac BbIpaXKaroTCd, CIOHCOPA. TlomosHsT OH Tak-

Coopruk 6 nonb3y apmsH, NOCMPAOAGUIUX
Om MypeyKozo 2eHoyuoa, 6 KOMOpoM ObLIA ONYOIUKOBAHA
cmamus K. 4. Tumupsizesa
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Xe ydauiuiia u IIKOJIbHBIC OHOJIMOTEKH CBOUMHU Tpy-
JaMu. an/IMep, KOHCYHO, JOCTOUH noapaxaHus u B
Halle HEJICrKoE BpeMs.

K. A.Tumupsszes —

BEJIMKUH NOMYJISIPU3ATOP

«PaboTath 11 HAyKH, HCATh AL HAPOAa».

besycnosHo, MHOTHE  HAy4YHblE  COTPYIHUKH, WITH,
Kak WX paHbpllle Ha3plBAIM —  Y4Y€Hble, OKeJanu OBl
COOCTBEHHBI  A3BIK HAyKH MEpPEeBECTH HAa  A3BIK,  JIO-
CTYIHBIA  KaXIOMy,  JaXe  MAaJONOATOTOBICHHOMY  4U-
TaTeno.  YJayHO  TOMyJIIPU3UPOBANIM  pe3yslbTaThl  CBO-
eil  gesrensHocTM  actpoHoM  Kammne — dnammapuon  u
sHTOMOJIor JKan Aunpu @abp. B coserckoe ke Bpe-
Ms ObIH HAaITHCaHBI 3amMevaTenbHbIe KHHUTH
A. E. depcmanom u B. A. OG6pyueBsim. [losBuimich
M0  pasHeIM  HAayKaM, TaK  Ha3blBaeMble,  3aHHMAaTellb-
Hble KHHTH, HO BbIxox «XKm3um pacrenus* K. A. Twu-
MHpsi3eBa  3aCTaBWJI ~ TOBOPHTH 00  3TOM  IIpOH3BeJie-

HHUU BECb MUDP. AHaanpyﬂ OT3bIBbI HA 3TOT TPYA.



Buorpaduyeckuii ouepk

Omom axsemniap nepozo uzdanus (1878 e.) nodapun ceoeui modbumoii
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Kuznb u nesrensHocts K. A. Tumupszesa

Aodpec«Asmopy xknueu «Kuznb pacmenusy om MOCKO8CKOU yumaroujeti nyonuku

MOXKHO CJIeJIaTh BBIBOJ, YTO C IIOSBICHHEM JTOH KHH-
TH JIIONM Yy3HAIM BEJIMKOTO MacTepa IOIyJISIPH3aliy
PE3yJIbTATOB HAyKH.

B ueMm jke COCTOMT CEKpeT TakoW OIIEHKH JaHHOTO
tBOpuectBa? [lo HamieMy MHEHHIO, OH COCTOHMT B
TOM. 4YTO Y4YeHBI BcerZa YHIENsI BBINOJHEHHIO BTO-
pOH 4acTh CBOEro BHICKAa3bIBAHUSI — «ITHCAaTh JUIS Ha-
poma* — BpeMeHH He MeHbINe, 4eM IepBoil — «pabo-
TaTh JUIs HAYKI».

Henp3st mnozaseprathb

YY€HBIC

COMHCHHUIO, 4YTO BBbIIICHA3-
yaendaii  HEAOCTAaTOUYHO  BPEMEHH,

YTOOBI HayKa CollIa CO CBOCro ImnbeaeCTrajla U 3aroBo-

BaHHBIC

puiia sA3bIKOM Hapoda, T. €. NOIMYJIIPHO, KaK T'OBOPUII

TumupszeB. Hemp3st Taxke noaBeprarhb
UX JIOBOJIbHO ImMpokuili kpyrosop. Ho, noxanyi,
[JIABHOE TIpeUMyIecTBO TuMups3eBa Kak IOMYJISpHU-

3aTopa COCTOSJI0O B TOM,

COMHCHHIO

YTO OH HPHIAEPKUBAICS
«3HaTh BC€ 00 OFHOM MW HEMHOro 000
Bcem». KitaccukoB eBpomeiickoi uTepaTypbl OH He

npuHIUIIa

TOJIBKO YHWTaJl, HO U 3aHUMaJICA NEPECBOAOM HUX IIPOU3-
BeZ[eHI/Iﬁ Ha pyCCKI/Iﬁ A3bIK, T. K. HPEKpacHO BJIAJCIT
OCHOBHBIMH eBpOHeﬁCKHMH s3pikamMu.  [lomumo  3TO-
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ro, Kak pYyCCKHH YEJIIOBEK, BOCIHMTAHHBII B BBICOKO-
00pa30BaHHOI JBOPSIHCKOM CEMbE, 3auHTBHIBAICS IIPO-
U3BEJICHUAMU TaKUX PYCCKMX TIeHueB, Kak Ilymkun u
JlepmontoB, I'orome u Toscroir, Typrenes u Cantbl-
koB-1lenpuHn.

A yBuneyenue Qororpadueli, My3BIKOH, TeaTpom,
Bce 310 BMecTe gaBalo €My BO3MOX-
HOCTb HE TOJIBKO JOCTYIIHO H3J1araTb CBOM MBICIH, HO

W 3HAYMTENLHO Ooraue

JKABOITHCHIO!

HAMoOJHATh CBOM  Marepuan
SIPKUMU ACCOIMAIMAMH.

Kpome »storo, KimumeHT ApkajaseBud akTUBHO 3a-
HuUMasicst mepeBojamu. IlepeBen Ha pycckuil  s3bIK
kuurn: K. Tlupcona «Hayka m o00s3aHHOCTH Tpaknia-
HuHa», A. Yomreca «CoBpeMEHHOE IOJOXKEHUE Jap-
BUHM3Ma», A. ['apByna «OOGHOBIIEHHAS 3EMIISD).

A. Bunbmopa «buonorus pacrenuit», Jlbtouca I'aun-
na «Teprep» u Bce counnenus Y. Jlapsuna.

Wzyuas apxuBHbIi Marepuan Kiumenta Apkaib-
eBHYa, HeJb3d HEe CKa3aThb elle M O TOM, C KakoW or-
POMHOI OTBETCTBEHHOCTBIO OH TMOAXOJWI K JIFOOOMY
neiny, Oynb TO HalMcaHWe NMUChMa WM paboTa Hajg co-

3MaHueM Mpudopa, moadop 00beKToB (hoTorpadhupo-



BaHWSI WIM CaM IIPOLIECC JOBEACHUSI CHUMKOB 0 TOTO-
BoIX (ororpadmii. A ysneuenune tearpom? «Daycray
OH 3HAJI HAU3YCTh Ha PYCCKOM M HEMEIIKOM SI3bIKaX.

OueHb yOEOUTENbHBI NPUMEP CEPbE3HOr0 OTHO-
IIeHHS] K JKUBOIIMCH MOXKHO W3BICYb W3 II€PEBEICH-
HOM uM B 1910 r. xuuru Jlptonca I'amnma «Teprep».
IIpenocraBnsem cnoBo Knumenty ApkaabeBudy Tu-
mupsseBy: «IIpouTs 3armaBue 5TOH KHUTM, — YMUTa-
Telb, KOHEYHO, C YAMBICHHEM CIPOCHT ceOs: 1Mo Ka-
KOMY IIpaBy 5, 00TaHHK, Oepych 3a IEpeBOA, J1a eI C
MIPUMEYaHUSIMH, TIPOU3BEJCHHS, IIOCBSIICHHOTO KH-
Bonucu? OTBedy Ha 3TO — MO IpaBy O AABHOCTH, TaK
Kak JTymaio, uto B Poccum Bpsin M HalaeTcs 4enoBek,
KOTOpBII Tarkke JaBHO JroOoBancs Obsl TepHepowm,
CHayaJla 10 BOCIHPOM3BEACHUSIM, IIO3JHEE II0 OPHIHU-
Hanmam. C MONHOHM yBEPEHHOCTBIO MOTY CKa3aTh, ITOMY
3HAKOMCTBY HE MEHe€e IIECTHIECSTH JIeT».

TanaHTiIuBO HCHONB3Ysd LIENEBPbl MHUPOBOM KyJib-
TYpbl, OH KPaCHOPEUMBO M IPOCTO MCTOJIKOBEIBAI CBOU
HayYHBIH MaTepHal B JIEKIUAX M KHUTaX, 3aBOPaXH-
Bas cilylIareseil, CTYZIEHTOB WM 4MTaTeseil SICHOCThbIO
m3noxeHus. «f sxeman Obl u Oonbime uwraTth Bammx
KHHUT, KOTOpPBIC... AOCTYIIHBI K IIOHHUMaHWUIO W TaKUM
rpaMoTesiM, Kak s», — IHCal B CBOEM MHHCbME THMH-
pszeBy kpectbsaHuH I'. MBaHoB u3 cena [lonuna Ps-
3aHCKOT'0 ye3/1a, IPOYNTaB KHHUTY «KM3Hb pacTeHUs».

Hepenxo, mpm W3N0XeHMW HAydHOTO MaTepHana,
YYCHBI HCIIOJIb30BAJI BIICYATIICHUS M3 CBOCH JIMYHOM
JKU3HH, ITIPHOOpETEHHbIE BO BpeMs ITyTEIIECTBUH IO
eBpoIeiickuM cTpaHam wi 1mo Poceum.

Ja pa3Be MOXHO OBITH PABHOJYIIHBIM CIIyIIaTe-
JIeM, €CIH OpaTop, YBIEKas CBOMM IIOBECTBOBAaHHUEM,
MBICJICHHO TEPEHOCHIICSI TO Ha AJIBIHUICKHE JIyra ¢ HX
OoraTedieil pacTUTENBHOCTBIO, TO Ha CBEPKAOUIHE,
OOJIMTHIE CONHIIEM 3aCHE)KEHHBIE AJIBIBI, TO Ha JIa-
3ypHylo aap o3zep. OH TO yBoAWJ CllymiaTteieid Ha
Oeper Mopsi HaOIIOAATh 32 WTPOU OOJAKOB WM YXOIs-
MM 32 TOPU30HT COJIHIIEM, TO CO3JaBai arMmocdepy
NPUCYTCTBHS B UYAECHBIX IIOJMOCKOBHBIX JiecaXx C HX
OBETYIIMMHU TIOJITHAMU. I/I, KOHEYHO, YBJICKAJI B OB-
par ¢ MOIIHBIM KYHIIEBCKHM IyOOM, WIJIM 3aCTaBIIsUI

nmoboBaTeCcss OyOOM Ha paBHMHE — B OKPECTHOCTSIX
Meppuxtos.

UYapyromast KpacoTa TpPUPOABI, METKHE CTPOKH
[I09TOB, MyJpble HApPOJAHBIC H3PEUYEHHS JIOKUIUCH

KpPacoOYHbIMH TMPEIJIOKEHIAMH B €ro Tpydax. M Kkak
TyT He BcoMHuTh WM. B. T'orons ¢ ero «uynusim [He-

Buozpagpuueckuii ouepk

OpoM Ipu TUXOH morone». IlpexpacHo Biages «Benu-
KAM, MOTYYMM M MpaBAUBBIM» PYCCKHM SI3BIKOM, OH
HaBcerjga MPUYMCIHI ce0sl K BBIJAIOIIUMCS XyI0XKHH-
KaM CcJIO0Ba. OTO HAaXOAWT CBOE IOATBEPIKACHUE B
MHOTOUYHUCIICHHBIX OTKJIMKaX Ha ero Tpydsl. B Tom
qucIle, YUTaTelb, U Ha 3Ty KHUTY, KOTopyto Bbl cero-
JIHS JIEP)KHUTE B CBOUX PyKaXx.

22 mas 1913 r.

Orta pata sSBWIACH MPA3THAKOM MHPOBOH HAyKH.
B »stor nmenp Kmmmenty ApkanseBuuy THMHpsI3EBY
ucnionamiaock 70 ner. MupoBas OOIIECTBEHHOCTb T'0O-
psido mpuBeTcTBOBana obwmsipa. Illnm ampeca Benu-
KoMy ydeHoMy co Bcedl Poccuu. 26 mas 1913 r. Moc-
KOBCKHH CEIbCKOXO3SICTBEHHBI HMHCTUTYT W30Mpa-
er TummpszeBa cBOMM TIOYEeTHBIM wWieHoM. [lommmca-
JM ajpec MO 3TOMY CIIydyar0 Y4YEeHHKH U Kojuleru Tu-
mupsizea: M. W. Ilpunoporun, /. H. IlpsHumnHu-
koB, H. M. Kymarun, B. 5. XKeneznoe, H. C. Hecre-
pos, B. P. Bunbamc, B. A. Muxenscon, C. 1. Pocros-
ueB, A. @. ®opTyHaToB, CBSLIICHHUK A. ApTOOO0IIEeB-

CoopHuxk nayunvix mpyoos yuenukos K. A. Tumupszesa,
NOCEAUJCHHBIL YHUMEIIO
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JKuznb u nesrensHocts K. A. TumupsizeBa

Tosopasumenvtoe nucomo
Anexces edoposuua @opmynamosa
Tumupsizesy

ckuif, B. II. T'opsuxkun, U. A. VBeponoB u np. Hdun-
JIOMBI TIOYETHOTO WIeHa Mpucianu Take Kueckuit
MOJIUTEXHUYECKAN HMHCTHTYT, HukomaeBckoe oOre-
CTBO JrobmTeneil mpupoxsl. B cBsa3u ¢ robmieem cBoe-
My TOYETHOMY WIEHY MpUCIain ajapeca MOCKOBCKUN
YHHUBEPCHUTET, a Takke KueBckoe 0OIIECTBO ecTecT-
BoHcIbITaTeNieli, MOCKOBCKOE OOIIECTBO HCIIBITATE-
neit mpuponsl. [Tomyuun nosnpaenenus Kmument Ap-
KaJbeBUY W OT CBOMX MHOTOYMCJICHHBIX YYEHHUKOB IO
[TerpoBckoii axkanemMun U MOCKOBCKOMY YHHBEpPCHTE-
Ty. A BBIIYCKHUKH MEIUIUHCKOrO (haKyibTeTa YHH-
Bepcurera 1903 r. mpucnanu He TOJBKO TEIUIbIA aj-
pec CBOeMy YYHTENO, HO M OOIIMPHEIA ambboM co
ceoumu QoTorpapusiMu. UM, KOHEYHO, CIIOBa MPUBET-
cTBHs OBUIM BBICKa3aHbI MOCKOBCKHM My3€eM IpH-
KJIQJIHBIX 3HAHWM, TJIe TaK 4acTO BBICTYNaJ CO CBOUMH
JTOKJIaJaMu FOOHILSP.

Inn no3npaButenbHble TenerpamMmbl u3  [lerep-
Oypra u Kwuesa, XappkoBa u Kaszanu, Spocmanst u
Pszann, Hosoit Anexcannpuu, Tudmmca, [Tapuxa,
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Kapncbasa, m0O3IpaBisuli  CBOCTO  [OYETHOTO — 4JICHA

Jlonnonckoe 06HI€CTBO,

KOpOJIEBCKOE yueHble U3
I'mazro u KemOpumka, num nosnpaenenus u3 Lle-
min  u  lBeinapun. Ilucamu yueHoMy cBoM cioBa
IPU3HAHUS CTYAEHTBI, CIYIIAaTeIH MEHCKUX KypCcOB U
[Ipucnan cBowm
n ObIBIIMI ydeHHK nucaTens Koponenko:

«25 mrons 1913 .

Jloporoii, rimy0okoyBakaeMBIil U JTIOONMBIH

Knument Apkansepud!

OTHACJIBHBIE TIpaxKaaHE. o3aApaBJICHUA

N3 Ttex romos, o kotopbix Bbl Bcmomunaere B Ba-
mel TelerpaMme, Korja cyap0a cBela HAaC — Y4YHTe-
n1 u yuyenuka B IlerpoBckod akajgemuu, sI  BBbIHEC
BOCIIOMMHaHUSI 0 Bac kak OAMH M3 caMbIX JOpOTUX U
CBeTNIBIX 00pa3oB Moeil roHocTH. He Bcerma ymeemnb
CKa3aTh TO, YTO MOPOH TaK XOdeTcs CKas3aTh JA0pOro-
My 4eJOBEeKy. A MHE B MOEH >XM3HU TaK 4YacTO XOTe-
JIOCh CKasaTh Bam, kak Mbl. Bamm nuromipsl, Jro0Ou-
IM U yBaxaiu Bac B To BpeMs, Korga Bbl ¢ HAMH CIIO-
pwiM, W TOrjga, KOTAAa YYMIM HAac LEHUTh pasyM, Kak
cBaATEIHIO. W Torna,

HaAKOHEII, Korjaa Bu npunuim K

HaM TpOUM ape€CTOBaAHHBIM Bammmm CTyJICHTaM, a I10-

Tlozopasumenshoe nucemo
Heana Anexcanoposuua Cmebyma
Tumupsizesy



Tosopasumenvhoe nucbmo
Kapna Anopeesuua Quwepa
Tumupszesy

€JI€ 10 HaC AOHOCHIJICA K3 KOMHAaThI, I'JI€ 3accaall CoO-

BeT ¢ JI u BeHoMm. Bam 3BOHKHH, HE3aBUCHUMBIM H de-
CTHBIM rosnoc. Mbl He 3HanW, yto Bbl TOrma rosopuim,
HO 3HaJHM, YTO TO JIydllee, K YeMy Hac BIEKJIO TOI/a
HEONPENEIEHHO M CMYTHO, 3BYYUT M B Bameill ayme B
HHOM, Oomnee 3penoit popme.

Joporoit Kinument ApkaneeBuu! IloBepbre riIy-

0oKoit HCKPEHHOCTU OTHUX CTpPOK. Bam NpUBET CBE-

TUT [JA MCHA

cpeau MHOI'UMX, 4YacCTblO 1ma0JIoH-

HBIX, HO OONbBIICH YacTH HCKPEHHUX IOOHMIEHHBIX

obpamennii — ocobbM cBeroM. OH — W3 TeX, KOTO-
pble OCOOCHHO TPOraloT M OCOOCHHO BHSATHO T'OBOPST
00 OTBETCTBEHHOCTH 3a 3TOT MOYeT U 00 ero Hesa-

CIIY’)KECHHOCTH. MHoro JIeT npomjio C Axanemun.

Bpemss nenmaer MeHee 3aMETHOM pa3HMIy BO3PacTOB.

Ho nns mens Bel m Temepp yduTenb B JIydIIeM CMBIC-
Jie cJoBa.

N  4guras 3aAyIIE€BHBIE CTPOKH Bamei TeJerpam-

MbI, s YYBCTBOBaJl TO K€, HYTO 4YYBCTBOBal HOpOﬁ,

CTYIEHTOM, YXOIsi C YyAauyHOrOo OJK3aMeHa, Koraa co-

BECTH TOBOpHJIa O TOM. HYTO ObI0 HE ToTOBO. U Te-

Iepb. MOJYy4YHuB Bam OpuBET 3a TO HEMHOIOC, HYTO

yAaajioch ('Z[eHaTB, u HEOOBIKHOBEHHO JKHUBO YyBCT-

bBuoepapuueckuii ouepk

BYIO, KaK 3TO MaJl0 M CKOJbKO He caenaHo. W Ttemeps,
Kak B CTapb, Bam mnpuBeT roBOpPUT MHE, 4YTO B MOHU
roas! Bee enie Hafo yuuThbes M CTAHOBUTHCS JTy4lIe.

Kpenko ot Beeit aymm o6uumatro Bac, mnoporoii
MOH y4YHTeIb, HICKPEHHO JIOPOTOH JTIOONMBIH desioBek!

Ot Beeit aymm Bac mo6smuit Bia. KOPOJIEHKO.

Copounnts! (ITont. 1y6.), nep. XaTkny».

B M roOwies B meYaTH BBICTYNWJI W3BECTHBIN
anrmiickuidi  6otannk @®pencuc [lapsuH,
3a JlapBuHa, €O CIEAYIOIMMH CTPOKAaMH:

celH  Yapin-
«..5s1 3Han
TumupsizeBa B TeYeHHE MHOTHMX JIeT U IIHTal0 BEIH-
Yaiillee yBakKEHWE K €ro HayYHBIM paboTaM M Tell-
JIyl0 CHMIIATHIO K €ro JHWYHOCTH. THMHpPS3EB HacUH-
ThIBa€T MHOTO JApy3edl W MouuTaTenedl B AHIIMH, TIIe
BBICOKO LIEHAT €ro ONecTsmMH TalaHT, Tak XK€ Kak H
JIMYHOE 00asTHUE».

C 1909 mo 1914 rr. Kmumenra ApkagpeBuda Tu-
MHps3eBa  M30MpAIOT MOYETHBIM WICHOM  Pa3iIHIHBIX
00IIECTB, HHCTUTYTOB, YHUBEPCUTETOB.

Jla u xak OBUIO HE YTHTH TOTO, B KOM TaK IapMo-
HUYHO COYETAUCh Ha TMNpPOTSHXKEHHH BCEH €ro KHU3HH

MPEKPACHBIC YCTIOBCUCCKHUE KAUYCCTBA: IlO6p0)1€T€J'll>.

Ilo3apaBuTenbHOE nucemo
Mooecma Hnavuua Yaiixkosckozo
TumupszeBy
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Kuznb u nesrensuocts K. A. TumupsizeBa

Knuea KA. Tumupsizesa «IIpobysrcoenue ecmecmsosHaHus 6 mpembvell Yemeepmii 6eKay,
UB0AHHAS 8 €OUHCINIBEHHOM IK3EMNISAPE ¢ OONOIICKOU U3 NAAMUHBL

BBICOKOE YYBCTBO JIOJITA TIIE€pe/l YeJIOBEUYECTBOM KakK
YYEHOTO, YHCTBIE W CBETIIBIE YEpPTHI XapakTepa TBOP-
1a B IOUCKE HAYYHOH NCTHUHEIL.

W kak OBUIO HE BOCXHUINATHECS TEM. B KOM ObLIa
HEHCcsKaeMas DSHEPrHs J>KH3HH, KOTOPYIO, K BEIIHKO-
My COXQJICHHIO €ro MHOTOYHCIICHHBIX IOYHTATENCH
TaJaHTa, MPUXOJWIOCH pAcTpaunBaTb Ha HU3BEpXKe-
HHE TIOCTYNKOB, IOPOYAIIMX YEJOBEYECKOE JTOCTOHH-
CTBO. B CBSI3M C HajBuraromieiics Ha Poccuio karact-
podoii, OyATO «IeBATHIA Bamr®, pazpyLIalolied W ypo-
IIYIOIEH YeTIOBEYECKHE CYAbObIL.

[Tocnmemane roapl )KU3HA YUYEHOTO

Bonesnr u BMecTe ¢ Heil HeoTBpaTHMOE MpUOIH-
KEHHE CTapOCTH OTHHMAeT CWIBl y CeMHUJIECSTHIISTH-
JeTHeTo ydeHoro B Ooppbe co 3mom. [loporo kasa-
J10Ch, 9TO OHO OoTcTymuino. Ho Her! BHOBH U BHOBB 00-
MaHyTble  HaJeXIbl  HAlOMUHAIM €My  cJoBa
H. A. HekpacoBa «bbum BpemMeHa M Xyke, He ObUIO
nouteey. TuMmupsizeB TOTOBHT B medars padory «Ha-
yKa U JEMOKpaTus», Ha CTOJIC JIEKUT HEOKOHUCHHOE

NpEaUCIOBUE K KHHUIC ((COJ’[HI_IB, KU3Hb W XJIOpO-
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¢wuTy, a yYeHBI JymaeT, Kak MOMOYh TOJOJAIoIIe-
My Hapozy,
CTBEHHOTO OT/Jena MoccoBera, B KOTOpBIH OH ObLI He-

BBICTYIIAaCT Ha 3accaaHuu CEeIBbCKOXO035IH-

aBHO M30paH, M TpemIaraeT HACelIeHHIO 3aHUMAaThCs
BBIpAlllUBAaHAEM KapTodelss M OBOIIEH B MOCKOBCKHX
JBOpax (KCTaTH, 3TO BO MHOTHX TOpOJax CHacano Ha-
celleHHe OT BEpHOM TOJOAHOM CMEPTH U B IOCIEAYyIO-
mye Tronmsl Jmxonetus). KimMmeHT ApkanpeBHd MHIIET
M. Topekomy: «lonoBa wuAET Kpyrom, JeI0 BaJIUTCS
u3 pyk. Ecnm Temeps MBI HE JOILTM «I0 KOHIA», TO He
3HAIO KaKOTO eIIle JKIaTh APyroro!»

Xorss 12 wmapra 1919 1.
TumupsizeBa

Kimumenra ApkaapeBrya
H30UpPAIOT OOTaHUKH

MoOCKOBCKOTO YHUBEPCUTETA, HO YK€ B anpeyje OH OT-

npodeccopom

Ka3bIBaCTCsA OT HpenoaaBaTenchoﬁ pa60TbI o Co-

CTOSTHHIO OpHako

3JI0POBBSL. YCHJICHHO — TPOAOIDKAeT
paboTaTh HaJx MOATOTOBKOW K medyatn cOopHuka «Ha-
yKa W JEMOKpaTusi». JTOT CBOH Tpyn OH IIOCBSIIAET
CBOMM POAUTEIISIM.

«oporoii mamsitu orua moero Apkagus CeMeHO-
Buua TumupszeBa u Moed Marepu Apemangsl Kire-

MEHTBEBHbI THUMUPS3EBOH.



C mepBBIX NPOOIECKOB MOEro CO3HAHUS, B Ty
TEMHYIO MOpY, KOTZa, IO CIOBaM I03Ta, «IOJ KPOB-
JEI0 OTEYeCKOH He 3amajano HU OJHO JKU3HH YHC-
TOM, 4eJI0BEYECKOH IIOAOTBOpPHOE 3epHO». Bbl BHY-
mand MHe, CJIOBOM ¥ NPUMEPOM, Oe3rpaHHIHYIO
M000Bb K HMCTHHE M KHUIy4yl0 HEHAaBUCTh KO BCSIKOH,
0coOEeHHO OOIIeCTBEHHOH, HEmpaBie.
a0 s 9TH CTPAaHUIBI, CBS3aHHBIE OOLIMM CTpeMIIe-
aem Kk HAVUHOW UCTUHE u x STHYECKOM, 00-
mecTBeHHo-oTHyeckoii.  , COLIMAJIMCTUYECKON
TITPABJIE.

Bam mocBs-

K. Tumupsizen».
B cBoux BocnoMuHaHUsX y4eHHMK U Koyera Kiu-
menta ApkanaseBuua H. C. Ilonsrckuii nucan: «Mmes
BBIJAIOINMECS 3aciyrd Iepel Haykoil... Tumupszes
HUKOI'/Ia HU Y KOI'O HE NMPOCUJI IOMOIIM U pa3Jesil JIu-
LOICHUS TEPBBIX JIET PEBOJIONHMU HapaBHE CO BCEMHU
npoJeTapusiMu MOCKBBI.
Kak u Bce, oH kW, HE CHUMas MaNbTO, B XOJOM-
HOI HETOIUIEHHOW KBapTHpe M HE pa3 el CBOH Jio-
MOTb XJieba 0e3 comm, 3a ee 0TcyTcTBHEM. «BOT

K. A. Tumupsizes 6 nocieonue moobl HcusHU

Anexcandp  Muxavinosuu  Kacamkun,
nevawuii epay Knumenma Apxadvesuya

TOJIBKO TEMEPh Yy3HACIlb, YTO IEHCTBUTEIBHO HY)KHO
YeJIOBEKY: XJ1e0 M CONIb», — CKa3aJl OH MHE, NpHIia-
mas ChecTb C HUM HecoleHylo mnoxiebky. Ha moro
npock0y JaTh COJNH, XEHa ero KOH(Y3IHBO OTBe-
Ttuna: «V3BuUHMTE, a y Hac ee JaBHO YK€ HET, BCA
BbIIIUIa». OJTO OBUIO BCEro 3a TPH Mecsla [0 €ro
CMEPTH».

1920 rox B xu3Hu Kimmenta ApkajgbeBuua Tu-
MHpsI3eBa OTMEUCH H30paHHEM €ro B WIEHBI MOCKOB-
CKOTO coBeTa PabouMX M KpacHOAPMEHCKUX JelmyTa-
TOB OT pabo4nmx BarOHOPEMOHTHBIX MacTepckux Moc-
KoBCKO-Kypckoii xene3Holt noporu.

B 3T0 e BpeMs OH TOTOBHT K IEYaTH CBOIO HTO-
roByl0 paboTy 1o (U3HOJIOTMM pACTeHHH, KOTOPOH
OH OTAAN HATHAECAT JeT — cOopHUK «CoHIe, )KU3HDb
1 XJIOPODUILT».

20 ampens, BosBpamaschk ¢ 3acefaHus Koie-
T'HH  CEIbCKOXO3AHCTBEHHOro otaena MOCKOBCKOTO
CoBera Ha OTKpBITOM MamuHe, npocrynuics. Ha
CIIeYIOUINI IeHb Bpad OMpeelsieT y IMero Bocna



YKusznb u gesrensHocts K. A. TumupsizeBa

Iloxoponunas npoyeccus. Mockea npowjaemcs ¢ Tumupszegoim

JeHHe Jerkux. MepaMm, MPUHATHIM JIEYaIlldM Bpa-
gyom A. M. KacaTkuHbIM, HE CYXIEHO OBUIO BO3BI-
METh JICHCTBUS,

OoompHOrO 26

TaKk Kak OH ObUI OTCTpaHEH OT

anpens. HoBelii Bpau moOwBan Yy
6ompHOro TummpszeBa 27 ampens. B Houb ¢ 27 Ha
28 ampenss B 2 yaca 35 mmHyT Kiument Apkanbe-

BHY CKOHYAJICA.

B kparkoM OuorpaguueckoM OdYepKe IKH3HH H
JICATENIBHOCTH ~ BEJIMKOIO  PYCCKOI'O  YYEHOI0-ecTecT-
BoucneITaTenst Kimmenta ApkagseBnda Tumupsize-
Ba  HEBO3MOXKHO  OCBETHTb €r0  MHOTOTPaHHYIO
JKM3Hb. JTO M Hayka, 0e3 KOTOpPOH OH HE MBICIIHII

CBOCTO CYLIECTBOBaHUA, U BIIIOOJICHHOCTS B  CBOIO
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npodeccuo  menarora,
Torpaduei,

U yBJIECYCHHE MY3BIKOH, (o-
JUTEPATYpoH,  JKMBONHCBHIO,  KOTOpOE
CONPOBOXKAANO €ro BCIO JKM3Hb M IIOMOTlO0 €My B
€ro MHOTOTpPYJHOH paborTe.

Bemnkasi, HeyroMHMMas KaxJa IIO3HAHMS BCETJa
Brekna KimMenra ApkanseBnua Ha 3amajg, B €BpO-
MeWCKUe CTPaHBI, TAE€ B TO BpeMsl TBOPWIM HAyKy BBI-
JAIOMHUEcs] YYeHble B pPa3IUYHBIX O0JacTAX 3HAHWUS.
3HaKOMCTBO C WX TpPYyAaMH, HHTCpECHbIC JHYHBIE Oe-
celpl ¢ HUMH TIO3KE CTaHYT MOCTOSIHHEM HE TOJIBKO
HaposoB Poccum, mocpeacTBOM €ro akTUBHOW IIOIy-
JSIPU3allid  BCETO  U3YYEHHOTO,

JaHHOI'O.

IIO3HAHHOI'O, BBIBC-



Buozpaghuueckuii ouepx

MamMAaTHUK Tumnpsa3eBy B Mockse Ha HWKUTCKOM OynbBape

Awnrmus, I'epmanus, ®panuums, Wranms, [lBeiina-
pus — 1€ OH TOJILKO HU OBIBaN B TOMABI CBOETO 00yde-
HU. HpI/ICyTCTByﬂ Ha pas3/InYHbIX TOPKCCTBCHHBIX ME-
PONPUATUSAX MO TPHUITIAMICHUIO WU TPOCTO MPOBOJS
CBOE OTIIyCKHOE BpeMs 3a TpaHULEH, ¢ KaaHOM HeHa-
CBITHOCTBIO BIIUTHIBasE HE TOJIBKO JOCTHIKEHHUSI MHUPO-
BOW HayKW, HO W KYJBTYpBI, ITOCEIIAsi TeaTphl, KAPTHUH-
HBIE TajJepeH, HACIKAAsACh KPAacoOTOM JydIIUX apXu-
TEKTYpHBIX aHcaMOneli- 3aBopakMBaOLIas MpPUPOIA
Anbll 1 MeppHKIOS ¢ ero 3aKkaTaMd U MOpPEeM, MOJMO-
ckoBHoe KynueBo, IlerpoBcko-Pa3zymoBckoe, a Takxke
JleMbsSHOBO — Bce 9TO HAllUIO CBOE OTPaKCHUE B €ro
TBOPYECKOI paboTe. MpH M3IAaHWU TPYIOB, B €ro IIeA-

pOCTH OOIIEHHS CO CTYASHTAMH W CIyIIaTeIsIMH aKaje-
MHUHM U YHHUBEPCHUTETa, a TAaKXKe C MOCETUTEISIMU MOC-
KOBCKOTO My3esl NIPHUKIAAHBIX 3HaHWI B JleMBSHOBO, B
MHOTOUHC/IEHHBIX Oecefjax ¢ KOJUIEraMH, B TEIUIBIX CIIO-
BaX HEKpOJOIOB, HAUCAHHBIX B IaMATb O €ro yHIeA-
IINX APY3bsIX U, KOHEYHO XKe, B ero (hoTorpadusx.
IlosTOMy Tak LEHHBI M MHTEPECHBI €r0 TPYAbl, KO-
TOPBIMH BOCXMINAINCH BCE T€, KTO 3HAKOMHICSA C €ro
TBOpuecTBOM. 1, O6e3yciioBHO, ObLT IPaB aKajeMuK
B. JI. Komapos, rosopsa: «Korma uuraems Tumwups-
3eBa, IMOYTH (U3NYECKU UYBCTBYCIIb SIPKUH CBET,
KOTOpBIH 3alMBaeT HIMPOKHE IMPOCTOPHI*. DTO 1M HE
JIOKa3aTeIbCTBO BEPHOTO MyTH, U30PAaHHOTO Y4EHBIM
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XKussb u gestensHocTh K. A. Tumupsizesa

B enasnvix ponsix: O. II. Anoposckas u FO. 3. Konvyos.
1956 2.

C IIeNBIO MPUOOIIEHUS CBOETO HAapola K IYYIIHM JIO-
CTWKEHUSIM OTE€YECTBEHHONM M MupoBoH Hayku. «Pa-
0oTaTh AN HAayKW, NMUCATh JUIA HApoAa» — BOT TOT
JIeBU3, KOTOPBIA OBUT €ro IMyTEBOTHOH 3BE3I0H O TIO-
CHEIHUX JHEH >KU3HU, JCBU3, IIO3BOJISIONIUI JIIOASIM
YyBCTBOBATh <(GIPKHH CBET» HA «IIHMPOKUX IIPOCTOPAX)
Hamei Poccun.

A cnexkmarneti  «becnokoiinas  cmapocm,
cviepannvix mpynnoi MXATa ¢ pasuvix cmpanax mupa

56

VUeHBII-IIECTHACCATHUK ~ IIO3aMpOINIOr0  CTOJIe-
TUSI HaBEYHO BIMCAT B HCTOPHUI0 MHPOBOH HAayKH CBOE
UM Hapsgy C BENIUKHMH YYEHBIMH €T0 BpPEMEHH.
MuIMoHHBIE TOMa €ro TPyJAOB BEYHO OYyHyT CITyXHTb
YeI0BEUECTBY, MOTOMY YTO BCSl €ro 3Heprus Obuia Ha-
IpaBlieHa Ha PACKPBHITHE TalH TNPUPOABI M HCIONB30-
BaHHUE UX Ha 0J1aro 4esoBeKa Tpya.

B macrosimee Bpemst umsi K. A. TumwupsizeBa HOCST
palioH W cTaHIss MeTpo B MOCKBe, yiHIa, WHCTHTY-
TBI, CEJIbCKOXO3SICTBEHHBIE MpPEANPHUATHS, HaceleH-
Hble MYyHKTHl B pa3NWYHBIX pernoHax OsmBmero Coser-
ckoro Cotoza H Temnoxon OOO «Crpemern» (1. Actpa-
xaHp). B IlerepOypre Ha cranmmu MeTpo «TexHomo-
THYECKHH WHCTHTYT» B BECTHOIONE HAXOOWTCS Oape-
meedp K. A. TummpsseBa. Ero mms HOCHT Tarkke onIHA
n3 Oubmmorexk storo ropoma. B 1937 r. pexuccepst
WN. Xeiipnn u A. 3apxu 1m0 CLHEHAPHIO JICHUHTPA-
ckoro nwucarend Jleonupa PaxmaHoBa CHSUIM KHHO-
¢umeMm «Jlemytar banTukm», TAe TNAaBHYIO pPOIb CHIT-
pan Hukonaii YepxacoB. B Mockse (Bo MXATe) u
3a pyOexxoM ObLT TOCTaBleH cHekTakib «becmokoii-
Hasg CTapocTb». Brlgaromuecss ydeHbIe-eCTECTBEHHHU-
KA ©XerogHo Ha «THMHpPS3eBCKMX YTEHHSIX» 3HAKO-
MAT OOIIECTBEHHOCTh CO CBOMMHU JOCTIDKCHUSIMH B
obmactn Hayku. OguH pa3 B TpU TroAa YYEHBIM IIpU-
cyxmaaercst TumupsizeBckast npeMus AkafieMuH HayK.

BeperxHO XpaHWUT NHaMATh O BEIMKOM YYE€HOM U
my3ed-kBaptupa K. A. TumupszeBa B Mockse, KOTO-
pYI0 C HHTEpEecOM IIOCEI[AlOT YYEHHKH M CTYICHTEL,
MOCKBHYM M TOCTH Hamleld CTONMIBI, HE TOJNBKO U3
pazmuaHBIX MecT Poccun, HO 1 3apy0exsbsl.

B 3aBepmenue xouercs mnpuBecTH cioBa Mapiia-

Ka (y Hero, KCTaTu, ¢ IETCTBA BCETIa MO PyKOU ObI-

Tennoxoo «K. 4. Tumupszes».
Bnaoeney 000 «Cmpeneyy, 20pod Acmpaxans



Buoepagpuueckuii ouepk

na kHura <« Ku3Hb pacTeHHs»), KOTOPBIM, 3aKaHYH- Brops Mapuiaky, mMbl Takke ropopum: «Man xuu-
Basg CBOIO OYEPECAHYIO KHUTY, HAIyTCTBOBAJ: ((I/I[[I/I Tra, Japu JOOAM pagoCTHBIC Yachbl 06HI€HI/I}I C BEIH-
KHWKKa, paborail! $I cBoe meno chenman, Temepb Thl — KMM PYCCKMM ydeHbIM KnumeHTOM ApKajabeBHueM
[[ej'[af/'l CBOEY». TI/IMI/IpSBGBI)IM 1 C YAUBUTCIbHBIM MUPOM paCTCHHﬁ».

Ipesudoenm  Poccuiickoco  Coroza  pexmopos, pekmop MocKkogcko2o — 20cy0apcmeeHH020
yrugepcumema umenu M. B. Jlomonocosa, akademux PAH

Ilpesudenm  Medcoynapoonoii  accoyuayuu  «Aepoobpasosanue», pexkmop  Poccuiickoeo
20CY0apCmEenHo20  aspapro20  yHueepcumema MCXA  umenu K. A. Tumupsszesa,

unen-koppecnonoenm PACXII

Jupexmop memopuanvrozo mysesi-keapmupol K. A. Tumupsizesa, doyenm



A. H. Bexemos

OT3bIB O «XN3HN PACTEHNA»

[Ipod. A. H. bekerona!

* XKunmu b pacrenuss*? mpod. TummupszeBa nomydu-
Ja y)e JOJDKHYIO OLIEHKY CO CTOPOHBI Hamiero oopa-
30BaHHOr0 OOLIECTBa, 4YTO JOKa3bIBaeTcs ee OoJb-
MM  PaclpoCcTpaHEHHEM. HECMOTPs Ha Cepbe3HOe
cogepxanue. IlpuumHa TOMy — MacTepcKoe H3JIO0-
KeHHe. MHe HEeHM3BeCTHO HH OJHO OOIIeIOCTyIHOe
COUYMHEHHe MO OOTaHWKE W INPUTOM HHU HA OIHOM U3
TJIABHBIX SI3BIKOB  IIMBHJIM30BAHHOTO MHpPA, KOTOpPOE
OBl PaBHSIOCH IIPOU3BECHHIO HAIIIETO aBTOPA.

Kuura mnpod. Tummpszea Ha (290) crpanuiax
COJICP)KUT HM3JIOKCHHE Bceil oOmieid OOTaHMKH B CxKa-
TOM BHJE, HO IIPU BHUMATEILHOM €€ NpPOYTECHHH YH-
TaTeNb IOJydYaeT IOJHOE W OCHOBATENBHOE IPE/CTaB-
JICHHE O BHEIIHEM M BHYTpPEHHEM (aHaTOMUs) CTpoe-
HUM DPAacCTCHHS M O BCEX €ro (M3MOIOTHYECKUX OT-
npaBieHusX. Bmecre ¢ TeM OHa 4MTaeTcs ¢ OONbLIUM
uHTepecoM. JIOCTUTHYTO 5TO HE TOJNBKO BBICOKOTa-
JMAHTIMBBIM H3JIOKEHHEM, HO M TiIyOOKOo 00aymaH-
HBIM IDTaHOM. Bce B 9TOM COYMHEHHH COCPEROTOYEHO,
YCTPEMJICHO, €CJIM MOXHO TaK BBIPA3UTHCS, K OJHOM
IJIAaBHOW ILIETIM: K Pa3bsCHEHHWIO TEX SBJICHUH, 4TO CO-
BEpIIAIOTCS B PACTEHHH, COCTaBIIssl €ro Jku3Hb. [lo-
9TOMy M aHaTOMHs (Y4e€HHE O KJIETOUKE U TKaHAX), U
MOP(OJOTHST  M3JIOKEHB! HACTOJIBKO, HAaCKOJIBKO 3TO
HYXXHO UIsT ACHOTO INOHUMAaHUS TE€X WJIW APYTIUX KU3-
HEHHBIX SIBJICHHMI pacreHus. Hurme He HakoruieHO
n3NMuIIHeH Macchl (akToB, MOO IeTh KHUTH COCTOUT
BOBCE HE B TOM, YTOOBI HCUEpIaTh BCE COJCpIKaHUE
HayKH, a B TOM, 4TOOBI JOCTaBUTH YHUTATEIIO CTPOTO-
HaydyHOEe TMIPEACTaBIEHHE O CIoco0ax,

pacTeHUE pa3peuiacTt CBOU KU3HCHHBLIC 3aJa4u. Ta-

KOTOPBIMH

KHM 00pa3oM, B030yXIgaeTcs HHTEpec K IpenMeTy U

! OmbB Angpes HuxomacBuda bekeroBa — mpodeccopa
Oorannku IlerepOyprckoro YHMBEpPCHUTETa W BHJIHOTO TIOIYJIsE-
pusatopa Ooranuku B Poccum, HaumHas ¢ 5-ro m3n «OKusHu
pacTeHus», MPEIOChUIAICS MPEMCIOBUIO aBTOPA.

A. H. bekeroB, MHEHHEM KOTOpOro THMHps3EB TaK JOpo-
ki, ObUT HEpBbIM €ro yumrteneM B obmactu Oortanuku (ITprm.
19491.).

1 Hacrosimee w3manme KHurk <«OKW3Hb pacTeHWs» Iedara-
erca 1o texcty IV Toma Counnennit K. A. Tummpszesa, Cenb-
xo03ru3, 1938, ¢. 9-337 (ITpum. 1949 .).
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yKa3bpIBAlOTCA IMyTH K Oojee IIyOOKOMy ero wusyde-
HUIO.
Kpome Toro, aBTOp TOBCIOLYy OCTaHABIUBAETCS
Ha ONbITaXx M Ha xoxe HaOmoneHwi. Ero wmsnoxenne
mo NpEeNUMyHIECTBY UHAYKTUBHOC. yuTaTeiib
npouteT XoTh Te rmasBbl (IV um V), B KOTOphIX u3i0-

JKCHBI

Iycts
OIBITBI HaJl HCKYCCTBEHHBIM ITUTaHUEM pacTe-
HUH ¥ Hajg XJIopoQwulbHOH ¢yHKIMed imcra (Imo-
[JIOIIEHHE W PA3JOXKEHHE pPacTeHHeM  YTIIEKHCIIOro
rasa), U OH NPHOOpETeT HE TOJBKO 3HAHHE, HO elle
BHHUKHET, BMECT€ C aBTOPOM, B CaMble METOIBI TOU-
HBIX, (U3UONOTHMYECKUX OIBITOB, IIOPA3HTCI OCTPO-
TOHW W TIIyOOKOMBICIMEM IPHIOKEHHBIX ISl BBIMO-
ratejJbCTBa y CaMOW IIPUPOJABI OTBETOB Ha 3a/aBae-
Mble €l BONpPOCHL. OTa HACTOHYMBOCTH aBTOpa H3JIa-
rath, TI€ TOJBKO K TOMY IpeiCTaBIseTCs clydaid, ca-
MBIl XOJ HAONIONEHHH M HCCIIeOBAaHUI — OCOOCHHO
neHHa. He roBops o TOM, YTO TOJBKO 3THM CIIOCOOOM
MOXKHO JIOKa3aTh MBICISIIEMY UHUTATENIO CHpaBeIH-
BOCTb HAY4YHBIX l'lOIlO)KeHPIﬁ, HO DO3TO C€HI€ HCKJIHYACT
JA0TrMaTU3M u Ty NEAaHTHYECKYIO JOKTOPaJIbHOCTD,
KOTOpass TaK dYacTO BpPEAUT OOIIENOCTYIHBIM COYH-
HEHUSIM, HCKIIOYaeT,

HaKOHCU, W Ty pacijbiBYa-

TOCTb. 4YTO OTTAJIKUBACT YHTATCIIA,

TO MHOTOPEYUE,
HE JOCTaBJIsIA €EMY TOYHBIX U I'NIaBHBIX CBCJICHUIA.

HpI/IMepOM TaKoro pacijibiB4aToOro CKaXy—

60J1TJII/IBOI'0, H3JIOKCHUA MOXKET CIYXHUTb

JICITHO M3JaHHOC HCEMCUKOEC COYMHCHHUC,

BEJIMKO-
HOCAIIEE TO
)K€ Ha3BaHWe, 4TO W coduHeHnue 1pod. Tumwupsze-
Bal, U MO CBOCH BHENIHOCTH CIOCOOHOE BO3OYAUTH B
KOM-HUOYIb IKenaHue

NEPEBECTH €r0  Ha PYCCKUH

s3pIK. B omHOM TOME,
KHU3HH pacteHui, 733 cTpanuubl Oonbiioro ¢op-
Mata ¢ 20 mpeKpacHO WCIOJHEHHBIMH aKBapelsiMU

u 553 TpeBOCXOMHBIMU  KCHIOTpadHIMH.

IOCBALICHHOM CTPOCHUIO U

Tyr Ha-
KOIUICHA OrpOMHas Macca (pakToB, HO IJIaBHBIE OC-

Pflanzenleben, von Anton Kemer von Marilaun. Leipzig,
1881. [A. Kepuep, ®. Mapunayn. JXusup pacrenmit / Ilep.
Ha pyccknmii s3pik  mox pen.  mpod. A. Il BopomuHa
1899-1900rr.] (ITprv. 1949 1.).



HOBBI HE TOJIKO TEpSIFOTCS, HO 4YacTO MPOCTO OILIH-
OOYHBI.

ITosTomy, camo coboii pazymeeTcs, 4TO €CiH ObI
MEHSI CIIPOCHIIN, KAKYIO KHUTY JIy4Ille YATATh JJIsI

Om3svig 0 «Kusznu pacmenusy

03HAKOMJICHUS C JKU3HBIO PAaCTCHUH, TO s yKazaa Obl
Ha kuury TumwupsizeBa, ymonmuaB o Kepnepe, moco-
BETOBaB JIyullle 4YMUTaTh TE€ CIEUUAIbHbIE COUYUHE-
HUS, U3 KOTOPBIX YepIiaji Ha3BaHHBIN MUcaTeNb.



MPEONCITIOBUA

MNPEANCIIOBUE K ITEPBOMY U3JIAHUIO!

Ve TOYTH 4YeTBepTh CTONETHS B OOTAaHMUECKOH
JIMTepaType, He TOIBKO PYCCKOM, HO M 3amagHOEBpO-
MEICKOM, OIIyIaeTcss HEAOCTaTOK B COYMHEHMH, KO-
TOpPOEC 3HAKOMWIIO OBl B OOIIEHOCTYIHOH (opme C co-
BPEMEHHBIM  COCTOSIHUEM  pAacTUTENBbHOH  (pu3Hoio-
ruu. Pemmasice mewataTth 3TH JIGKIMH, ST HAACIOCh, XO-
T B crnaboi Mepe, NONOJIHUTH 3TOT IPOOEN, HO, OT/a-
Bas OTy KHUTY Ha CyJ 4YHTaTelel, BIIOJHE CO3HAI0
BCIO TPYZHOCTH TIPEAIPHHATOH 3amaun. Besxoe 00-
[IEIOCTYIIHOE H3JIOKEHHEe II0 CaMOH CBOGH CYIIHOCTH
JIMIIaeT aBTOpa BO3MOXKHOCTH BBICKa3aTh BCIO HCTH-
Hy, T. €. TpECTaBUTh BCECTOPOHHIOI KPHTUUECKYIO
OLICHKY MPUBOIMMBIX (HaKTOB, W TeM Oonee OOs3bIBa-
€T ero He TOBOPHTh HHUYEro, KPOME HCTHHBI, a 3TO II0-
crefHee TpeOOBaHWME B BBICIICH CTENEHH TPYAHO BBHI-
MOJIHUTh B HayKe, NPEACTaBILIIONEH ele MHOro Iat-
KOro, emie JaleKko He YycTraHoBuBlueics. Orcroma 1o-
HATHO, 4YTO OOMIEOCTYIHOS W3JIOKEHHE TAaKOH Ha-

YKH, Kak (HU3HOJOTHS DPACTeHHH, NpPEICTaBIAEeT To-
pazmo Oosiee TpymHOCTEH, YeM IOJOOHOE K€ H3JI0XKe-
HHeE, HaIIPHMep, XMMUH WIH HU3HKH.

Bropoe TpeOoBaHHE, KOTOPOMY JIOJDKHO —YOBJIE-
TBOPATh MOJOOHOE COYMHEHHE, 3aKII0YaeTcsi B TOM,
4TO0bl aBTOp €ro CymeJl Ha BpeMsl OTPEIIHTHCS OT
cBOCH OOBIYHOW TOYKHM 3pEHHs CIICLHUAINCTa, YTOOBI

OH, TaK CKa3aTb, OTCTYIWJI Ha HECKOJIbKO MIaroB M

MOCMOTpEN, Ha YTO MOX0Ka HayKa CO CTOPOHBL B BBI-
0ope 9TOM TOYKHM 3pEHHsS, IOCTATOYHO OJM3KOM, YTO-
Obl MOXXHO OBLIO paccMOTpPETh IJIaBHEHIIME TOapOO-
HOCTH, HO HE HACTOJBKO OJIM3KOM, YTOOBI MOAPOOHO-
CTH  BpEUIM  BICYATICHHIO  IIEJIOTO,  3aKIFOYaeTcs
TJIABHOE YCIIOBHE ycrexa. YJaloch M MHE HAWTH 3Ty
TOYKY, — CYJIUTh HE MHE.

IMonoxeHne aBTOpa  OOIIEHOCTYIIHOTO — COYUHEHUS
ele TEM OTIMYAeTCS OT MOJIOKSHHUS aBTOpa CIICIH-
ANBHOTO HCCIICJIOBAHMSI, YTO OHO JIMIIAET €ro BCSAKOM
3anmmiarbes.  OHO

BBIIA€T €r0 COBEPIICHHO O€33allUTHBIM B PYKH €ro

BO3MOXHOCTH  ONpPaBABIBATBECA U

cyneit. IlepBoii m mocneqHell Oe3aNeUBIMOHHON WH-

CTaHIHEH SABIICTCA YUTaTCIIb. CHeIII/IEUII/ICT MOXKET
HaxXOAWUTb CBOC  HM3JIOKCHHC ,I[06pOCOBeCTHBIM, pe-
OIOJICBAIOIIMM  3HAYUTEIBHBIE TPYAHOCTA W 1IIP., HO

€CIIM OHO TIPOCTO HE HPABHTCS YHTATENIO, OHO YKe He
JOCTHIaeT CBOCH 1IEIH U, CIIEI0BATEIBHO, OCYXKICHO.

Bymy HagesTecs, 9TO M MEXKAY YHTATEISIMH MHE
yIAcTCsi BCTPETHTh TAKWX JKe OJIATOCKIOHHBIX —Cygel,
KaKhX Sl HWMEN CYacTHe BCTPETHTh B CBOMX CITyIare-
JISIX, OLCHMBIIMX TPYAHOCTh 3a/@9M M CHHCXOIUTENb-
HO OTHECIIHXCS K €€ HCTIOTHEHHIO! .

Tlemposckoe-Pa3zymosckoe,
30 mapma 1878 a.

K. Tumupsaszes

[MPEJAVCJIOBUE KO BTOPOMY U3JIAHMKO?2

B npeuciioBun K epBOMY U3IaHHIO s yKasall,
YTO HEJIOCTATOK B OOIIETOCTYITHOM OYepKe (PH3H0-

! HepBoe OTACIIBHOC U3aHUC KHHUI'H «XKu3Hp pacTeHUsD

Bemwio B 1878 1. — M.: Uzm. J. Kamyxckoro, 285 c.
(TTpum. 1949 1.).

2 2-e HCHPABICHHOE M JIOTIOJIHEHHOE M3JaHue BBIIUIO B
1885 r. — M.: U3n. I1. J1. BacumseBa, 340c. (ITpum. 1949 1.).
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JIOTH ¥ PAaCTEHHH OIIyIIAeTCsl He TOJIBKO B HAIICH, HO
1 BO BCEX €BPOMNEHCKIX JInTeparypax. Ty e MBICITb

1 Jlekumu 5tH ObuIM yuTaHEl B 1876 . B MOCKOBCKOM

My3€€ [PHUKIATHBIX 3HaHui. B TIpUIIOKCHUH  ITOMEIICHA
JICKIIUA «PacTeHre Kak HCTOYHUK CUJIbD), YMTAHHAs1 B ITe-

TepOypre, B PycckoM TeXHHYECKOM OOIIECTBE, BECHOM
1875T.



BeickaspiBaeT 0. Cakc B TpeauciioOBUM K CBOEMY
MOCJIETHEMY COYMHEHHUIO, KOTOPBIM OH JKENaeT Io-
noHUTE 3TOT mpoben!. Kuura Cakca He mNOSBHIIACH
elle B PYCCKOM MepeBoje, HO eciau Obl OHAa M MOSBH-
7ace, s HE JyMaro, YTOOBI OHA CJHeNanach JOCTOSHH-
€M 4YHTaTelledl HEeCHelUaNncToB; CKaxy Oolee, s co-
MHEBAKOCh, '-lT06bI ee MOXXHO OBIIO Ha3BaTh noIy-
JSIPHOH JlaKe C TOYKH 3pPEHUS] HEMEUKOH MyOJHKHy,
Oosee MpUBBIKILEH K TOJOOHOMY YTEHUIO.

Takum 00pa3oM, COOOpaXXeHHs, OIPAaB/BIBABIINE
MOSIBIICHUE TIEPBOTO WU3/AaHMS, COXPAHAIOT CBOIO CHILY
U 10 OTHOIICHHIO KO BTOPOMY. DJTO BTOpOE H3/IaHHE
Majo OTJIMYaeTcsa OT mepBoro. B kHurax storo poza
He TIOCeIHee 3HAauUeHHWe WIpacT yMEpeHHBIH o0beMm,
He Iyramolmui uyuTaTens, KOTOPBIA HE pacronaraer
JUIHUM  focyrom. Iloromy-To, mpocMaTpuBas CBOXO
KHUTY Ul BTOPOTO M3JAHUSA, s MPEXIE BCETO cTapai-
csi n30exaTb HEpeAKOW OINMOKY, BCIEACTBHE KOTO-
poli, HampuMmep, MHOM KpaTKHi y4eOHHK B TOCIEdy-
IOIUX M3JaHUsIX pa3pacTaeTcss B OOBEMHCTBIH CBOJ
HayKH, YKJIOHSSCh, TaKMM 00Opa3oM, OT CBOETO Iep-
BOHAUaJIbHOTO Ha3HaueHWs. S cTapancs HCIPaBUTH
TO, YTO Hamled B TEPBOM H3JaHUH CIA0BIM, H3MEHMI
TO, 4YTO OBLIO WM OKa3ajJoCh HETOYHBIM, JI00aBHI
TOJBKO CaMoO€ CYIIECTBEHHOE M3 TOr0, YTO OTKPBITO

HOBOI'O, — 3a IIFATh JIET HayKa JACJIacT HEMHOTO IpH-

Tpeoucnosus

oOpeTeHni, 3aciTyKHBAIOIIMX MecTa Ha CTPaHMIAX
KPaTKOro, 00ILIEIOCTYTHOTO OUepKa.

He paspmenss muenmst Cakca, BBICKa3aHHOTO UM B
TOJIBKO 4YTO yl'[OMS[HyTOM npeaAuCIOBUU, YTO YUTATEIIU
«XOTAT W JOJDKHBI 3HATH» TOJIBKO BO33PEHUS aBTOPA,
YTO ISl HUX «COBCEM HeE CYIIECTBEHHO 3HATh, TaK MM
MHAaue TyMaIoT IPYTHe», sl CTapajcs BO BCEM H3JIOKe-
HUM KacaTbCsl TONBKO (DaKTOB BIIOMHE JOCTOBEPHBIX
Uy OOIIETIPU3HAHHBIX, @ B TEX Ciy4asxX, Koraa ObuI
BBIHY)KJIGH BBICKA3bIBaTh MHEHHUS, WIyIIHE B pa3pes
C TOCNOJACTBYIOIIMMHU BO33PEHUSIMH, TIBITANCS, IO
BO3MOXXHOCTH, BBIpaKaTh MX B TakoH Qopme, UTOOBI
quTaTesb caM MOT ObITh Cyabeil. Pydaroch 3a onHO: 5
HE T03BONWI cede HU pa3y BBICKA3aThb B JOTMaTHIEC-
Kol ¢opme Kkakoe-muOO MHEHHE, 3Has, YTO MNpPOTUB
HETO MPEJICTAaBICHO BECKOE U eIle HEONPOBEPTHYTOE
BO3paXKeHHE.

Jnst Gomee ymoOHOTO TONB30BaHMS KHUTOH OHA
cHa0)XeHa MOAPOOHBIM OTJIaBJICHUEM U YKa3zaTeleM.

OrpaHnYMBasCh O3THMH pa3bsCHEHUSIMH, Iiepe-
JIal0 ¥ 9TO BTOPOE M3JaHUE Ha CyJ YHTaTeNs B TOU ke
HaJIeK/e, KOTOPYIO BBICKAa3hIBAI0 B KOHIE HPEIHCIO-
BUSI K TIEPBOMY H3/IaHUIO.

Kynyeso,
S urona 1884 a.
K. Tumupszes

[MPEJUCIIOBUE K TPETBEMY U3JAHUIO?

Vike HECKOJbKO JIeT TOMY Ha3aJ pasouleqmeecs
BTOpOC (IBOWHOE) W3IAaHUE IMpeIaraeMoil KHHUTH OIl-
paBAbIBaeT BBICKA3bIBAEMYIO Ha IEPBBIX €€ CTpaHU-
ax HaJex1Iy, 4TO JOCTYITHOE HM3JIOKEHHE OOINX Oc-
HOB (DHM3MOJIOTMM pACTEHH MOXET PACCUUTHIBATH Ha
yuTaTeae, WHTEPECYIOUUXCS  SBJICHUSAMU  PacTU-
TEJIFHOH JKW3HM, MPU3BaHHBIMH HIPaTh TaKylO BaX-
HYI0O DKOHOMHYCCKYIO pOJIb B Hallleil COOCTBEHHOM
KU3HH. Bo3pacraromee 3HaueHHe, mpuoOperaeMoe y
HaC HayyHbIM 3eMJIe[eIUeM, KOHEYHO, CO BpPEMEHEM

OmnpaBAacT MU BbICKA3bIBACMOC MHOM y6e)KZ[eHI/Ie, qTO

I Vorlesungen uber Pflanzenphysiologic, 1882.
2 3-C, UCIIPABJICHHOEC U AONOJHCHHOE, U.YYauHC BHIILIO B
1804 r.. 335 c. (IIpum. 194» 1.).

¢dusnonorusl pacTeHWi 3aifiMeT Cco BpEeMEHEM Takoe
)K€ TOJIOKEHHE IO OTHOLIEHWIO K arpOHOMHH, Kakoe
¢u3monorus 4eiroBeKa YK€ 3aHsIa MO OTHOIICHHIO K
MEJULUHE, a JOCTH)KEHUIO 3TOr0 pe3yibTara, KOHed-
HO, JIOJDKHO CIIOCOOCTBOBATH PACHpPOCTPAHEHUE OCHO-
BaTENbHBIX OOTAHMYECKUX 3HAHHMH HE TOJNBKO C Kade-
IpBl, HO U B 0oJee IMPOKUX Kpyrax 4YHTaromei Imyo-
JIAKH.

Kak B mpenmecTByrommx H3MaHUSX, U B HACTOS-
meM s 3a00TWIICS TNpeXkAe BCETO O TOM. YTOOBI He
BBINTH W3 PaMOK KHHTH, MpeIHA3HAUYCHHOH It
YTEHHS W TEPBOHAYAILHOTO O3HAKOMIICHHUS C TIpe-
METOM. a He Ul YCHIYHBOro ero usydeHus. Iloto-
My TIOHATHO, YTO CJEJaHHbIE BHOBb H3MEHEHHH H
JIOTIOJTHEHHS KaCAJINCh IO-TIPEKHEMY TOJIBKO Ca

61



Ufmhuwrnw

MBI\ KpPYNHBIX TPHOOPETEHUH HayKH

BpemA.
C BHemHen CTOPOHBI H3JJaHUC TIPEACTABJIACT IIC-

O MCTCKIICC

pex BTOPBHIM TO HPEHMYINECTBO, YTO UHCIIO PHUCYHKOB
YBEIMYEHO IIOYTH Ha TPEeTh, a MHOTHE CTaphle 3ame-
HEHBI HOBBIMU.

('.unrar0 HeOecroie3HbIM CKa3aTh J(Ba CJIOBA IO
MOBOJY TPWIOKEHHBIX (QoToTunuii. MHe npHuxoau-
JIOCHh CIBIIATh YNPEKH, YTO Ma CTPAHUIAX JTOH KHH-
TH YHUTaTelb 3HAKOMHTCS TOJBKO C JKH3HBIO pacTe-
HUH B 11a0OpaTOpHOH OOCTaHOBKE U HE BCTpEYaeT
KapTHH, IPHUBOJBHOH pPACTUTENBHON JKM3HM Ha YHC-
TOM BO371yXe, MOJ OTKPHITHIM HeboMm. Ho s Toro mHue-
HHS. YTO 3a BTy IOCIEIHIOI 3a7adyy MOXHO Oparbcs,
TonpKo oOnamas kucthto llmmkuHa niam mepom Typ-
remeBa. TeMm jke, KOMy OTKa3aHO B 3THUX Japax, IO-
Je3Hee OOpaTUTBCS K CpEeACTBaM, KOTOpHIE MHaeT B
PYKH KaXIOMy JIIOOHMTETI0 COBpeMeHHas (oTorpa-
¢us. Sl yOexneH, 4TO pa3yMHO PYKOBOAUMOE XyJO-
XKECTBEHHbIM BKYCOM 3TO HOBOE OpYyIHE€ HCCIIeI0Ba-
HHUS MOrjo OBl CIIOCOOCTBOBATH Pa3BHTHIO TaK Majo
elle PacHpPOCTPAHEHHOTO y HAC «IYBCTBA IIPHPOABD)!.
Msbl 3HaeM 1O WMeHaM 3HAMEHUTHIE IyObl U OyKH
®oHTeHONI0, HO, S yBEpeH, HaiIeTcss HeMalo MOCK-

BUYCH, HE BUAABIIMX KYyHIEBCKOTO Jy0a; MBI HHTE-
pecyemcsi ONETHBIMH ONHMCAaHUSIMH POCHOIIHOM TpoO-
MUYEeCKOH TpUpOIbl, a He oOpamaeM BHUMaHHS Ha
KpPacoTy KakKoro-HHOyAb TJIyXOro JIECHOTO Yrojika, Ha
paccrosHnn dvaca e3ael oT Kpemns. S monararo, uTo
NPUIOXKEHHbIE [Ba JTIOAAa JAOT IOHATHE O MOUIH,
JIOCTHraeMel pacTHTENbHOH 0CO0bl0, M O CIIOXKHOM

CIUICTCHHUU GCC'-II/IC.]'IGHHI)IX l/IHJlI/IBl/I}lyaJ'IbeIX KU3-
HEl Ha HUYTOXKHOM KJIOYKE 3eMIIH Ooliee KpacHOpe-
YHBOE, Ye€M OOBIYHBIC MEPEYHH TMIAHTOB PACTUTEIIb-
HOTO [ApCTBa WM PAABl HU(P MOSCHIIONMX T'eOMe-
TPHYECCKYIO TIPOTPECCHUI0 PAa3MHOXCHUS PpACTCHHMA. A
CKOJIbKO TaKUX MOTHBOB MOXET IOJCMOTPETh MBIC-
JSIANA  [EHUTENb KPAcoT MPUPOJBI, OpOIsl IO MOJISM
1 TI0 JIecaM CO CBOEH KaMepoH.

Ilo3Bonsto cebe B 3aKkilOYeHHE BBICKa3aTh Ha-
JEeXKIY, YTO W [0 OTHONIEHHIO K CBOUM HOBBIM YHTa-
TENSIM MHE YAACTCSl JOCTUTHYTH TJIaBHOM CBOeH Iie-
JIM: BBI3BATH B HHMX TO, C YEro JOJDKHO HAYMHATHCS
BCAKOE H3y4YCHHE, m000Bb K U3y4aeMOMYy Mpe.-
METY.

Mockea,
aHeaps 1894 2.

K. Tumupsses

[MPEAVCJIIOBUE K UETBEPTOMY U3JIAHUTIO2

BHuMmarenbHBII HaOMIOAATENh HAIEH COBPEMEHHOM

JEUCTBUTENFHOCTH MOXET 3aMEeTUTh yTEIINTEeIbHOE
sIBIEHHEe — TpoOyX/JeHHe BHOBb HHTEpeca K ecTecT-
BO3HAHMIO, HEBOJILHO HANOMMHAIOUIEE CXOAHOE HAaCT-
poeHHe B KOHIE MATUAECATHIX M Hadajle MIecTHaecs-
TBIX TOJOB. DTO CTpEeMJIEHHE, HECOMHEHHO, SBIIETCA
JKUBOM CTpyel, OCBEXKaIOLIEH CTOSYME BOJBI PaBHOIY-
oM K CTPOrod Hay4yHOM MBICIM C MX HE3JOPOBBIMU
MHa3MaM{: MHCTHIU3MOM, METaH3HIECKHM IIPa3JHO-
CJIOBUEM, BCSIKOTO POja JEKaAeHTCTBOM — 3THUMHU IIPU-

3HaKaMH 3aCTOs UJIN IIOIIATHOT'O IBUXKXCHUA MBICJIHN.

I Cm. mowo crateto «Dotorpadus ¥ 4yBCTBO IPUPOIBD B
cOopurke Moux peueil «HacymHele 3amaun  COBPEMEHHOTO
ecrectBo3HaHus». - M., 1908. [Cm.: Coumnenus, T. V,

c.227—239.] (ITpum. 1949 1.).

2 4-e. HUCIIPABJICHHOE W [JONOJHEHHOE, H3JaHWE BBIILUIO

nBaxael B 1896 r. — M.: U3n. B. H. MapakyeBa, u3a. T-Ba
. H. Kymmnepesa. 336 c. (TIpum. 1949 1.).

62

Tosnpko 5TMM OOIIMM HAaCTPOCHUEM COBPEMEHHO-
rO YHTaTels MOTY OOBSCHHTh ce0e M TOT YaCTHBIM
(akt, 4yro ¢ HeOONBIMM dYepe3 TOox NOTPeOOBaIOCH
y)K€ HOBO€ W3JaHWE 3TOH KHHIH, CTpeMsIeiics mon-
CTPEKHYTh JIO003HATENBHOCTh YHTAIOIIETO ¥ MOOY-
IUTh €r0 K JaJbHEHIIEMY H3y4YCHHIO OOJNacTH ecTecT-
BO3HAHMUS, OJMHAKOBO BAXXHOW H B TEOPETHYECKOM
OTHOLICHWHM, W B INPHUMEHEHHH K 3alpocaM >KH3HH. A
KOMY JOpOTH YCIIEXH >XHMBOHW, 370pOBOW OOIIECTBEH-
HOIl MBICIHM, TOMY MIOJDKHO OBITh OTpajHO M CO3Ha-
HHe, 4TO Cpeld OOIMX NPYXKHBIX YCWINI M eMy yxa-
JOCh Cllerka HaJjaTh INIEYOM — CII0COOCTBOBATh XO-

T Obl B HHYTOXKHOW Mepe BO30OHOBICHHIO 3aMell-

JIMBUICTOCA 6I>IJ'IO Ha BpeMs NOCTYNATCIIbHOI'O cc
JABUKCHUS.

Mocksa,

mati 1896 2.

K. Tumupsszes



IIpeducnosus

[MPEJUCIIOBUE K ITATOMY U3JAHUIO!

HanyrctByst 5TO HOBOE M3[aHUE CBOEH KHUIHU, MO-
Ty TOIBKO BBIPA3WTh, KaK W B IOCIECAHEM H3JaHHN,
YyBCTBO PaZOCTHOIO M3YMJICHHS IO IIOBOXY OBICTPOTO
pacmiipeHHs Kpyra ee HOBBIX 4MTaTeneil, HO Ha 3TOT
pa3 cudTar €UIC HPaBCTBEHHBIM OOJI'OM IPUCOCOU-
HUTH W YyBCTBO INIyOOKOW, Topsdeil NpU3HATETBHOC-
TH MHOTOYMCIICHHBIM €€ IPEXKHUM YUTaTesIM, BbIpa-

3MBIIAM MHE TaKOe€ JIECTHOE COYYBCTBHE B HaBCeTIa
MHE TaMATHBIA 1eHb 9 ampens'. OHH, ¥ HUKTO OpYy-
roii, oOyCIOBWIM yCIeX KHHTH W MOTYT €ro CYHTaTh
JIENIOM PYK CBOUX.
Mocxkea,
1897 2
K. Tumupszes

[NPEAVCJIOBHUE K LIECTOMY U3JAHNIO?

IToBTOpsAtOIIMIACS CHPOC HAa 3Ty KHUTY, HECMOTpS
Ha Oojiee 4eM YETBEPTh BEKA HCTEKIIYI0 CO BPEMCHU
€e TMEepBOro IOSBJICHHUS, JOKa3bIBae€T, YTO OHA COOT-
BETCTBOBAJIa  HA3peBIIEH TOTPEOHOCTH  YHTATEINCH.
Takol [UIMHHBIA CPOK, MHE Ka)X€TCs, AeT BO3MOXK-
HOCTh W aBTOPY OTHECTHCh OOBEKTHBHO K CBOEMY
nponsseaeHmo. HepellI/ITblBaﬂ npe)mcnomxle K nep—
BOMY M3JIaHHMIO, I My CKa3aTh, 4YTO HAJEXIbl, BbI-
CKa3bIBaCMbIC B €0 3aKIIOUCHUH, ONpPABAAINCh B Me-
pe, TpeB3OIIEANIeH camble CMENbIe MOW  OXKUIAHUS.
Ha nepBbix mopax MeHs yTemiajgo OTHOIIEHHWE K Moei
KHUTE Jy4YIIAX TPENCTABUTENCH TOr0 MOKOJCHHUS yde-
HBIX, K KOTOPOMY OTHOCWJIUCh MOU YUHTEJIsl, OTHOILE-
HUE Takux Jrofed, kak 3uHuH, CaBu4 (acTpoHOM),
A. H. bekeroB u ap. Temepp cam Ha CKIOHE JeT
eme Oojee MOPOKY OTHOUNIGHHEM K HEH IOCTOSHHO
HOAPACTAIOUIMX MOJIOABIX MOKOJEHUH, — B UX COYyB-

CTBUM d BCCraa BHICH JIYUIIYHO Harpagy 3a CBOHU

CTPEMJIEHHs TIPUHOCUTh IOCHIIBHYIO TIOMOINL BCEM
WCKPEHHO HINYIIUM 3HaHUS WM CTaBUTh JJOCTOMHCTBO
HayKH BBIIIE BCSIKHUX KUTEHCKHX COOOpakeHUH.
Kak u B mpeumiecTBYIOIINX HM3JaHHAX, S 3a00THII-
Csl TOJIBKO O TOM, 4YTOOBI HE OOOWTH MOIYaHHMEM Ca-
MBIX KPYNHBIX TNPHOOpPETeHHH HayKH, KaKUM TOJBKO
M MECTO Ha CTpaHHWIAX OOUIEHOCTYNHOH KHHWTH, M B
TO e BpeMms obepedb ITH CTPaHHUIBI OT BO33PEHHI,
HEpeIKO BBIJABAEMBIX 3a IOCIEJHEE CIOBO HAyKH, a,
K COXAQJICHUIO, TOJIBKO CBUJCTENILCTBYIOUIMX 00
ymajke KPUTHYECKOH MBICIH 3a IIOCIEAHHE JeCATH-
JIETHS.
3HauuTeNbHAs YaCTh PHUCYHKOB IS 3TOTO H3[a-
HUs crenana BHOBb A. H. CTporaHoBelM, 3a 4TO NpH-
HOIIIy €My UCKPEHHIOIO 0J1arolapHOCTb.
Mocksa,
mait 1904 e.
K. Tumupsses

I[MPEAVCJIIOBUE K CEABMOMY U3 JAHUIO?

Hpeﬂmecmy}omee U3JaHue MNo4YTu pa3onuiocb B
JABa roga — W KakKu€ JBa rojia, — KaKHUX CTpaHa HE
BUJiajla Sa BCE CBOEC THICAYCIIETHES CyILICCTBOBaHUE.

! 5-¢ u3n-e (yneuieBieHue), B IByX BbIITYCKaX, BBIILIO B
1898 r. — M.: U3x. B. H. Mapakyewma. 285e. (I'l|mm. 1949 T.).

2 6-it u3x. BeiwIo B 1905 r. — M.: M3x. M. u C. CabamHu-
KOBBIX, 348 I . (ITpum. 1949 1.).

* 7-e w3, Beiao M 1908 r. — M.: U3a. M. u C Cabamnu-
HoBbIX, 348 e. (IIpuM. 1949 r.).

He poxaseiBaeT 5 3TOT Menkuit Qakt, Hapsgy c
JIPYTHMH TIOOOHBIMH, HEBEPHOCTH TaK YacTO BBICKA-
3bIBAEMOT0 MHEHHS, YTO 3a 3TH IMOCIEOHUE TOIBI MO-
JUTUYECKHE BOIPOCH COBEPIICHHO BBITECHWINA BCS-
KU HHTEpeC K JApPYroro poaa 4YTeHuo. MHe mnpen-

CTaBJIICTCSL, YTO PAAOM C OTHUM BIIOJIHE €CTCCTBEHHBIM

1'9 anpenn 1897 r. — NeHb TPHALATUICTHETO FOOMIICS Ha-
y4HOH u nenarorunyeckoil nesirensHoct K. A. Tumupsizesa
(ITpum. 1949 r.).



HpOOYKIEHHOM ~CTPAcTHOTO,
ca K IO pora M.

JIMXOPAJIOYHOTO MHTEpe-
BIIEPBbIE TIOJIYyYMBIIMM y Hac He
KHIDKHBIA TOJBKO, HO W JKM3HEHHBIH HHTEpec, a, Mo-
KeT OBbITh, W Onaroiapsi .9TOMYy JABIDKEHHIO, BCKOJBIX-
HYBIIEMY YMBI, SIBHICS M Oojiee IIMPOKWH CIpOC Ha
KHHTH, TTOCBSIIIIEHHBIE CTPOrOMY Hay4YHOMY 3HAHHIO.

C 4yBcTBOM TINyOOKOH OJarogapHOCTH TI€PEUHUTHI-
Bal0 s KaXIbl pa3 OT3bIB MOEro JIOPOroro, He3aOBeH-
Horo yuutenst A. H. bekeroBa, koropblii wusmarenu
MOCTEHAX W3JaHWH COWIM YMECTHBIM IIPEAIOCIaTh
Moell kHure. EciaM TOJNBKO OHa MpPEACTAaBISIET BCE Ka-
YeCTBa. KOTOPLIE OH B HeM BUJICTI, TO OHaA BBIIIOJHUIIA
Ty TJIAaBHYIO 3ajady, KOTOpPYIO sl MMel B BHIY, — IIO-
Ka3zaTb YUTATCJIIO, YTO TaKO€ OIbITHAasd HaykKa MU II0Ye-

My oHa JloypkHa OBITH JIydIei KOO s KU3HH.

He xaxnelii uwrarommii 3ty kHMry Oymer OoTaHH-
KOM, HO KKIbIH, HAJCIOCh, M3BJIEYET M3 3TOTO YTCHHS
BEpPHOE IIOHATHE O TOM, KAaK HayKa OTHOCHUTCS K CBOUM
3aJja4aM, Kak J00bIBaCT OHA CBOM HOBBIC M IIPOYHBIE HC-
THHBI, @ HaBBIK K CTPOTOMY MBIIUICHHIO, IPUOOPETEH-
HbIIl MOJNOOHBIM 4YTEHHWEM, OH OyIeT paclpoCTpPaHATh U
Ha oOcyxneHne Tex Ooinee CIOXKHBIX (DaKTOB, KOTOpbIE
XOY€T JIM OH TOI'0 WJIN HET — €MY NPEABIBUT )KU3Hb.

A B 9TOM M 3aKIIoyaeTcs IJIaBHAs 3ajada camooOpa-
30BaHMS, IIMPOKOE PACHPOCTPAHEHHE KOTOPOrO COCTaB-
JISIeT OJIHY M3 HACYII[HBIX COBPEMEHHBIX ITOTPEOHOCTE.

1907 &
K. Tumupsses

ITPEJVICJIOBUE K AHT'JIMMCKOMY U3JAHUIO'

bernplit B3rIAA Ha TNPEAMCIOBHE K IIEPBOMY pycC-
CKOMYy W3IaHMIO, 5 ToJjaraio, YyOeIUT aHITIMHCKOro
yyuTaTensd, 4YTO s BIOJHE CO3HABAl TPYIHOCTb Mpel-
MIPUHATON
TpUALATH

oraceHus,

MHOM 3amaun. CeMb WU3JaHUN, B TEUCHHE
MATH JIET, OTYACTH YCIIENM paccesiTh MO
HO KOrZla MHE TIpHILIOCh JaTh paspelle-
HME Ha H3JaHHE JTOr0 IIEpPeBOJA, UYyBCTBO IIPEKHEr0
HEJoBepUus K CBOMM CHJaM IIPOCHYJIOCH BO MHE IIpH
MBICIIM O BBICTYIUICHUM I€PE COBEPIIEHHO HOBOH ay-
muropuet. Ilo cyactuio, kak pa3 B 3TO Bpems s Ipo-
Yesl MpeKpacHyro cratbio npod. Apmcrponra «By-
JIYIIHOCTh HAyKd B HAIIUX IIKoJax». SI ¢ pagocTbio
YBUA&I, YTO HE TOJABKO B CBOEM OOIIEM HarpaBiic-
HUM, HO U B BBIOOpE Marepuaia ¥ B MOPSIKE H3JI0MKE-
HUsI MOSI KHHMra COOTBETCTBYET NOTPEOHOCTSM aHr-
JIMACKOW ILIKOJIbI, KaK KX I[OHUMAET TaKOH aBTOPUTET
B OTOM Bompoce, Kak mpod. Apmcrponr. Crout
B3MJISIHYTh HA OIVIaBJICHWE OTOM KHHUIH, 4YTOOBI YyOe-
JIUTBCS, YTO JaKEe B MOAPOOHOCTSIX OHA COOTBETCTBY-
€T KpaTkod mporpamme, HabOpocaHHO#i mpod. Apmc-
TPOHIOM: M 3lIeCb, M TaM H3JIO)KEHHE HAYMHACTCS C
aHaJi3a MyKu U 3aBepiiaercs Teopueit lapsuHa.
«'maBHOE, 4yeMy Mbl JOJDKHBI HAYYUTh HAllle FOHO-
IIECTBO, 9TO YMEHHI0 BHJIETh 4TO-HHOyAp*. Dta

MbIcib  Peckuna, un30OpaHHas 1mpod. ApPMCTPOHTOM

! The Liefe of the Plant. By C. A. Timiriazeft. London,
Longmans: Green and C\ 1912. XVI, 335 p. (ITpum. 1949r.).

smurpadoM UL €ro CTaThM, ObLIAa Bcerga PyKOBOIS-
UMM HavajaoM Uil aBropa 3Tol kuuru. Ilapa 3mopo-
BBIX [J1a3, Ja, IPU Clydae, XOpOLICE YBEIMYHTEIHHOS
CTEKJI0O — BOT BCE, YTO HY)XHO JUISI TOrO, 4TOOBI BHIETH
BHeIIHUE (opMbl Hammx OOBMHBIX pacteHuit. Ho kax
U3MEHsIeTCSl JIeNo, KOrjJa OT Hac TpeOylT IoKasaTh XO-

T4 OBl camble TpOCTEeHIIHNe

SIBIICHUS] ~ paCTUTENBHOM
JKU3HM, 10 OONBLIEH YacTH HEBUAMMELIE M BO MHOI'MX
OTHOILEHUSX COBEPIICHHO OTJIMYHBIE OT KOPOTKO 3Ha-
KOMBIX HaM SBJIEHUM >KU3HM KHUBOTHBIX. Ilomymaiite
TOJIGKO O JbIXaHWU O€3 BJIbIXaHWS U BBIABIXAHUS H O
NUTAaHUM BO3AyXOM. Ha Kaxxaom miary sIBIsieTCsl IO-

TpeOHOCTh B 0OJiee WM MEHEE CJIOXKHBIX WJIM, YTO elle

JIydylmi€, HO HE€ TaK-TO JIETKO OCYHIECTBUMO, B BO3MOX-

HO mTpocTeix mpubopax!. CBepx TOro, BCE pe3yIbTaThl
JOJDKHBI OBITh OCBELIEHBI C TOYKM 3peHnsl 00enx oc-
HOBHBIX HayK — XuMHH M ¢usuku. B stom oTHOmIE-
HUH 5

TNOCTOSIHHO  HPUIACPKUBAJICA

ApPMCTpOHTa, ¢ KOTOPBIM BIIOJIHE COIIACEH:

mpaBwia  pod.

«quy Obl Mbl B Halled IIKOJE HHU y4yuiii, Mbl HE
JOJIKHBI 3a0bIBaTh XUMHH, OHa — HaykKa O KWU3HU,
TaK KaK )KU3Hb — P MOCII€A0BATC/IbHBIX XUMHUYEC-

! MoxeT ObITb, MHE OyIET HO3BOJICHO 3aMETHTb, YTO 51 OBLI
HEpBBIM OOTAHHKOM, KOTOPBIH BBEN JICKIMOHHBIC OIBITEI B
cBoe mpenonaBanue (HaumHas ¢ 1870 r.). Ilo kpaiineil mepe,
eme B 1877 1. mpod. Cakc, rmaBa Hemenkoil ¢usHonornyec-
KOH IIKOJIBI, KAK MHE COOOLLIMII OJIUH U3 OBIBIIMX €r0 aCCHCTEH-
TOB, HUKOT/I2 HE IIOKA3bIBAJI OITBITOB HA CBOMX JICKIIHSIX.



KUX IpeBpallCHUIA;
(bu3nonorumy.

51 odeHp mozmo3peBaro, YTO MHOTHME M3 MOUX OoTa-
HUYECKUX KOJUIET HaWAyT HEKOTOpbIE MeCTa CEAbMOM

TJIaBbI 6y,HTO yCTapeiabIMU: HO s OTKPOBEHHO IIpU3HA-

OHa, CJICAOBATCJIbHO, OCHOBA

I0Ch, YTO HAXOXXy BO3BpalleHHE, B H3BECTHOM CMBbIC-
qe, K 3apaBbiM uaesm Haiita wim Jekanpons, [lrot-
poure win [odmelicTepa TONBKO IKENATEIBHON TO-
MPaBKOH K BHYIIAIOIIEMY CEPbE3HBIC OMACCHHUS COBpE-
MEHHOMY pa3iiBy Tak HasbBaeMoil «Reizphysiologie»
c cc OOJIE3HCHHBIMH HapOCTaAMH B 00pa3e «HEOBHTA-
JH3May |

«(I)I/ITOI'ICI/IXO.]'IOFI/IH» C HX €CTCCTBCHHBIM

CIIEACTBHEM — «AHTHAAPBHHH3MOM». B coBpeMeH-
HOH TMOTOHE 3a SKOObI HEPBHBIM BO30YXICHHEM MBI
TOTEPSUTH U3 BHIY CaMblii 00BEKT BO3OYXIEHHS M 00-
pa3 neiictBus BHemHero areHra. Y, onaHako, Takou
aBroputer, kak c3p JDxozed Tomcon, mpemynpexnia-
€T Hac, 4TO JaXe B BBICHIMX c(epax HayKn «HEUTO
Gonee rpybO-MeXaHHYECKOe —| MOJENb — MpPEeICTaB-
JSIeTCsl MHOTHM Oojyiee Oy[SIIMM MBICIh W yJOOHBIM
UL MaHMITYJILUH, a, CJIeJ0BaTelbHO, Ooyiee MOry-
YUM OpyAMEM HcclenoBaHus». 1 yOexnmeH, 4To Moe-

M, TmomoOHBIE TeM, KOTOpble ObUIM TpemtokeHsl [le-

Tpeoucnosus

KaHZOJIeM [UI1 Pa3bACHEHUS SBICHUS T'eIMOTPONU3-
ma wm [o¢meiicTepom Ui reoTponusMa, KOHEUYHO,
MPUCHOCOOJIEHHBIE K  BO3pACTAIONMM  TpeOOBaHUAM
HayK{, BEpHY/IM Obl H3y4CHHE MEXaHHW3Ma pOCTa Ha
6oJiee 0OCIIAOIINIA Ty Th UCCICTOBAHUSI!.

Yo MBICIIH, MHOHM 37€Ch 3allMilaeMble, HE YcCTa-
peJH, MOXHO 3aKIIOYUTh M3 TOro (akra, 4TO MOA00-
HbII JKe CKJIaJ MBIIUICHHS OOHAPY)KUBACT U IpeicTa-
BHUTEIb MOJIOJOTO MOKOJEHUS OOTaHHUKOB,
yTpaueHHbIH Haykoil mpo¢. bapH32.

HEJIaBHO

Yro Kacaercs MeHs, TO S M Temnepb, Kak M COPOK
JIeT TOMy Ha3aJ, yBEpEH B TOM, YTO «MEXaHHYECKOE
NPEJCTABICHNE» W JapBUHU3M 3aBEIIAHBl «yIUBHU-
TEJBHBIM BEKOM» elIe HaXOJLICHCS B MIIaJICHYECTBE
(U3MONIOrHM  PACTEHMil, KaK JiBa BaXKHbBIX, IYTEBOIHU-
Tels B ee JalbHEHIIEM pasBUTHU. B moaTBepikieHHe
3TOr0 B3MVIAAA MOTYT IIPHBECTH CBHJETENBCTBO I1O-
koitHoro mpod. Bompumana: «Ecnmm Ob1 MeHs cripocu-
JM, KaK Ha30BYT Hall BEK TPSAyLIME MOKOJIECHUS —
BEKOM JKeJe3a, Iapa WWIM DIIEKTpHYecTBa, s OBl C
HOJHBIM YOSKIICHHEM OTBEYAJ: €ro Ha30BYT BEKOM
MEXaHWYECKOTO  HCTOJIKOBAHWS  IIPUPOABI,  BEKOM

Japsuna»’.

OT3bIBbI AHIJIMMCKOM ITEYATU

Kputnk «Nature», H3JI0OKHB COACPKAHHE U IIeNb
KHHTH, ToBOpUT: «Korma mactep cBoero jena CHHCXO-
AT JI0 TIOMYJSPU3AIUHA, MOXKHO JKJIaTh YEro-HUOYIb
KPYITHOTO, M HE IMOJISKUT COMHEHHIO, 4TO KHHMra Tu-
MHpSI3eBa Ha IEYI0 TOJIOBY, a M C IUICYaMH B MpHIa-
4y, BbIle CBOMX TOBapok. OHa OTIMYAETCS MIMPOTON
OXBaTa, HAYMHASACh AHAIN30M MYKH M KOHYAsACh W3II0-
Bnonne o0bekTuBHasS B
CBOEM COJISp)KaHHM, OHa HCKYyCHO Moib3yercsi (akra-

JkeHueM Teopuu JlapBuHa.

MH €XKEIHEBHOH >KU3HU; H3JIOKEHUE YHCTO COKpaTHde-
CKOE, HEH3MEHHO JOKa3aTelbHOE, a HE MOBECTBOBA-
TENbHOE, MOJICP)KMBACT B YHUTaTelle MpPHUITHOE 3a-
OmykJaeHue, OyATO OH caM co3laeT HayKy (H3HOJIOTHH
pactenuil. Cnor oTiMyaercs MacTepcKod HpOCTOTOH, U
MepeBOAYNIIA OKa3ala €My MOJHYI0 CIPaBEIINBOCTb.
Kuura mnpunecer OOJBIIYI0 MOJNB3Y IPENOJaBATEIIIM:
OHa yKa3bIBaeT Ha MacCy CPaBHHUTEIBHO I|IOCTBIX OITBI-
TOB, KOTOPbIE MOXHO IOKa3aTh CIyLIaTeNsIM, M IOyda-
eT, 4TO, JaXKe COOJoasi MOJIHYI0 CTPOTOCTH JIOTHYEC-
KOM JIEMOHCTpAILlH, MOXHO NaTh SPKYI0 KapTUHY KH-

Boro pacreHus. s Bce BpeMs MHIYKTHBHBIM ITyTEM,

aBTOpP THPHBOANT YUTATeNsl K 3aKIIOYUTENLHON KapTH-

He...» Clie/lyeT OTphIBOK U3 MOCIISJHEH IIaBbl KHUTH.
Kpuruk Twentieth

Century» OCTAaHABJIMBACTCA CHaydajla Ha CJIOBax IIpe-

«Science Progress in the

JIMCIIOBHS K TIEPBOMY PYCCKOMY H3/IaHHIO:
«Bropoe TpeboBaHMEe — 4YTOOBI aBTOp CyMeNl Ha
BpEMsI OTPEILIHUTHCS OT CBOEH OOBIYHOI TOUKH 3pEHHS

! 3ameuy, uTo 0/HA MOAO0OHAS MOMBITKA yXKE CeTaHa He-
naBHO (1911) MonoaeiM nonbckuM yueHsiM Tonzepa (npume-
4aHue K §-My U31.),

2 «Ha nmene oOHapy>KMBaeTCs CTPEMIICHHE HAJESTh IIPOTO-
U1a3My TAKUMH CBOHCTBAMH, KaK «Pa3ipayKUTEILHOCTDY, «aB-
TOMAaTHYHOCTBY U «CAMOPETYJIMPOBAHKE», U, YCIIOKOUBIINCH HA
9THX CJIOBaX, HE MOJBUIaThCs HU Ha 1ar Brepeny. «H npemna-
a0 10 TIOBO/LY 3THX SIBJICHHI HECKOJIBKO COOOPaKEHHH, MOTY-
IIMX MOCITY)KUTh OCHOBOH JUISl MEXaHUYECKOTO MPEACTABICHUS
o pacterun» // The Botanical Gazette. New -York. 1910.

3 Das zweite Hauptgesetz der mechanisehen Warmetheo-
rie, 1880. Papula re Schriften vou Prof. Hollzmon. 1905.
[BTOpoit OCHOBHOW 3aKOH MEXaHHWYECKOW TEOPUH TEILIOTHI,
1885 // Ilomymspuele cratbu mpod. bombrmana. ITHK»
(Mpum. 1949¢.) ].
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TIIMIINITA H, OTCTYIIMB, TaK CKa3aTb, HECKOIBbKO
IIaroB Ha3aJA. IMOCMOTpEN, Ha YTO MOXOXH Hayka co
CTOPOHBI», M Jia TeM MpOROJDKAeT: «ORHH STH Iparo-
LIEHHbIe CTPOKHM OKYNWIM OBl IleHy KHuru. Hamm aB-
TOpEl y4eOHHKOB, Kak oOllee NpaBWiIo, He OOJamaloT
qyBCTBOM IepCreKTUBEL. Eciam ObI OHM OT BpeMeHH 10
BpPEMEHH OTCTYNaJIM Ha3zax Hu 0003peBalM Maello pPyK
CBOMX C W3BECTHOTO pAacCTOSHMS, OHHM YBHIAIH OB,
Kakol OTTAJKMBAIOIIEH BHEITHOCTHIO OHO o0ONamaer B
rfa3ax Melcisimero uurtarens. OpHa W3 IpUYMH, TO-
YeMy Hayka B HAIld JHH He 3aHMMaeT INpUHA/UIeKa-
IIero eif 1Mo mpaBy NEpeoBOrO MecTa, I0YeMy Te, KTO
HaMH TPaBAT, Malo CMBEICIIIT B €€ METoAaX M B TOM,
YeMy OHa YYHT, — CBOJHUTCS K TOMY, YTO JIIOAH, IIO-
CBATHBILIME ceOs HayKe, 3a MajJbIMH HCKIIOYCHHSIMH,
JO TOr0 HOTPS3IM B CBOEM INPO(ECCHOHAIBHOM Kap-
FOHE. YTO YTPAaTWIHM CIIOCOOHOCTH BBIPAXKAThCS SICHO,
IPOCTO ¥ THOHATHO I TONNBL. bynem HangesTbes, 9TO
NOXBaJIBHBII TIpUMep, MOJAHHBIA HaM PYCCKUM IHCa-
TeJIeM, He OcCTaHeTcsi Oe3 BIMSHHS, BO BCSKOM Cllydae
OH TIOKa3aJl BO3MOXKHOCTb J@KE€ CaMble TpPYIHBIE 3a-
ayd W3JaraTb B IIPOCTOM W IIPUBIIEKATENBHOH (op-
Me. Kuura 3ameuarenbHa 110 IPOCTOTE M SICHOCTH H3-
JIOKEHUS, a TaKkKe I10 MHOTOYHCICHHBIM yIadHBIM
ONbITaM, WUIIOCTPUPYIOLIUM Pa3HOOOpa3HeHIe sB-
nenud. IlepeBon 3ameuarensHo Xopoul. B cBoem aHr-
TuickoM  mpemucioBun Tpod. TummpszeB  cosep-
IIEHHO BEPHO MNPOTECTYyeT MPOTUB BHYIIAIOILIEro OIa-
ceHust pacnpoctpaneHusi «Reizphysiologie» ¢ ee 0o-
JIe3HEHHBIMH

HapoctamMu —  «HCOBHUTAJIM3MOM» U

((q)HTOHCHXOHOFHeﬁ)) U HUX KOpOJUIapueM — «aHTH-

napBuHu3MOM». OH ToBOpHT: «S Tak ke yOexaeH Te-
mmeph. Kak W ObT COPOK JIET TOMY Ha3aa, B TOM, 4TO
«MEXaHW4YeCKOe IMPEeACTaBICHUE» M JapBUHU3M 3aBe-
ele
MIIaJicHUYeCTBe (DU3HOJIOTHH pACTCHUI, Kak JBa Baxk-

LIaHbl  YJUBUTEIBHBIM BEKOM HaxOJAIICHCS B
HBIX pYKOBOJIMTENST B €€ JajbHEHIIeH SBOJIIOLUNY.
ToyHOCTh B apryMeHTalMM W B mepenade (pakToB —
BbIAIONIAsACA 4epTa 3ToM KHUrd. OOHO W3 TIJIaBHEH-
HIMX JOCTOUHCTB Mpod. TuMHpsI3eBa, YTO OH 3HAET,

0 YeM MOXXHO NPOMONYATh: HE TOHSACH 32 IOAPOOHO-
CTSIMM, OH B IIUPOKUX YEpTaX OXBATHIBAET Camble
pa3HoOOpa3HbIC 3a1aum».

Jlaxke cCIenuaNbHBIA, W3BECTHBIH B MEIUIIMHCKOM
mupe, «The Lancety oOpaTwyii BHUMaHHE CBOHMX YHTa-
TeJIeH Ha MOSBJICHHE 3TOW KHUTA!

«Beskuit  4yenmoBek cpegHEro  oOpa3oBaHUS  JON-
JKEH CMBICIUTh YTO-HHOYIb B OWOJOTHH, a €ro HHTe-
pec K JKU3HH pacTeHus OylneT HECOMHEHHO BO30YyX-
JIEH TPEBOCXOMHBIM H3JIO)KCHHEM (H3HOJIOTHH  pac-
TCHUM, J9TOH  KHHUTOM.

TIpeIaraeMbIM CymectByer

MHOTO KHHT, TPaKTyIOIIMX 00 3TOM IpexMmere, HO
MaJl0 HalJeTcs ¢ TakuM SICHBIM M3JI0XKEHHEM, KaK Yy
npodeccopa TumupsizeBa; ma W TOT (aKT, YTO KHH-
ra BblAEpXKanma 3a 35 JeT ceMb W3JaHWM, CBHICTENb-
CTByeT O TOM, Kak OHa Obpula mpuHATa B Poccum.
OcoOCHHOCTh KHUTH 3aKJIIOYAeTCs B TOM, 4YTO SICHOE
W3JIOKEHHe  XUMHUYECKHX M (U3MUECKHX  (PAaKTOB
BBOJWTCS B H3JIOKEHHE IO Mepe HamoOHOCTH B HUX.
a PHCYHKM M UYCpPTEXH aIllapaToB TaK HPOCTHl M Ha-
TJSITHBL, YTO UHUTaTellb Cpa3y CXBAaTHIBAE€T MBICHIH aB-

TOpa».

I[MPEJUCIIOBHUE K BOCbMOMY U3JJAHUIO!

XOTs B OCHOBE s Bpar OecIelbHO POCKOIIHBIX Hay4-
HBIX KHIDKEK C KapTUHKaMH, KaK M BBICKa3bIBAl0 3TO B
MEPBOM TIPE/MCIIOBHH, HO HPHIOKEHHBIE ZBa BOCIPO-
U3BeieHUs ¢ mpekpacHbIx akBapeseil A. H. Crporano-
Ba MPEICTaBISIOT MMEHHO OJIMH M3 TeX CiydaeB, Korja
HCKYCCTBO XYyIOXKHHKa OKa3bIBaeT HE3aMEHHMYIO YyC-
Iyry Hayke. S MMenT BO3MOXHOCTH HE pa3 3aMedarh,

I 8-e uznanue Boinuio B 1914 r. — M.: U3n. M. u C. Ca-
GanrHnkoBbIx, 360c. (IIpum. 1949 1.).
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YTO WMEHHO B HACTOSIIEM CJydae HUKAKUE OIUCAHUS
HE MOTYT JaTh TOTO, YTO JAa€T KHCTh XYJOXHHUKA: JIFO-
I, 3HAKOMBIE C OTHM WHTEPECHEHIINM >KUBBIM CY-
[IECTBOM TI0 OITMCAHUSIM, TMPOXOIMIA MHMO HEro, He
y3HaBasi ero.

B wHacrosmeM W3JaHUM 3al0JHEH JaBHO 3aMe-
4yeHHBI mpoben — twiox. IlpuumHa 3TOro Tmpobena
OOBSICHSIETCS TMPOUCXOXKIACHAEM KHUTH U3 psijia  JieK-
nui. D10 nobaBieHHWE HE BMEIIANOCh B JIEKIHIO O
IBETKE, U O€3 TOro JOBOJIBHO AJIMHHYIO, U HE OBLIO



JOCTAaTOYHO JUIA OTHENBHOH neknuu. Tem He MeHee,
OHO OYEHb CYIIECTBEHHO IO CBS3aHHOMY C HUM ¢H-
nocopckoMy (Kak Terepb, KCTaTH W HE KCTaTH, JIO-
04T BBIPaXKaThCs) BONPOCY, HAa KOTOPBIM s yXe JaB-
HO YKa3blBa M KOTOPOTO HE IMOHHMAIN IIPHCSDKHEBIC
Hemerkue OoTaHukd GHUIoCO(PbI! U UX PYCCKHE IO-
KIIOHHUKH.

3aroBopuB O mpobenax, He MOTy HE yKa3aTb U Ha
TO, YTO MHOTHE HAlll MOJOAbIe OOTAaHHKH, BEPOST-
HO, CUMTAJIM 3a CYNIECTBEHHBIH y MeHs Ipolel, Ko-
TOPBIH M TOTOPONMINCH 3aMOJHUTh B CBOHMX IOMY-
JSIpHBIX Tpou3BeneHusx. Ho 3ToT mpoben ObuT yMbI-
NUICHHBIH; 5TO ObIIa MMEHHO Ta CTOPOHA MOEH KHH-
I, O KOTOpOW aHIVIMHCKUHA KPUTUK TOBOPUT, YTO
3Hal, O YeM MpPOMONYaTh. JTO KacaJloCh BCET0 TOTO
(haHTacTHYECKOTO B3AOpa OO0 OpraHax YyBCTB U yM-
CTBEHHBIX CIIOCOOHOCTSIX PAacTeHHil, O YeM pacIpo-
cTpansuiichk pasHele @pance u Hemmpr (Nemetz), a
C WX rojoca — ¥ HAaIlFM MOJOJBIC TOMYIIPH3ATOPHI.
B Hacrosimee Bpems gaxe Ooliee Cepbe3HBIE HEMeIl-
ke Ooranuku (Hampumep Moct B mocienHem u3pa-
HUHM CBOCH KHHTH?) YK€ OJlaropa3yMHO OT HEro OT-
BopauuBatoTcs. OT Bcero 3Toro s 3apaHee yoOeper
CBOMX dYHUTaTeNed, W OHH, KOHEYHO, OCTAINUCH TOJIBKO
B OapbImmax.

[IpoGerass B KOppeKType NpeuecTBYIONHE Ipe-
IUCTIOBUSI — 3TOT OTKPOBEHHBI OOMEH MbICIeH aB-
TOpa C 4YWTaTe]IeM, — 3aMeyal0, 4TO B HHX OTpaxKa-
JUCh CMEHSBIIMECS UyBCTBA HANEXKIbl M OTYASHU,
MONEPEMEHHO  BOJHOBAaBINHE, KOHEYHO, HE OJHHX
TOJBKO aBTOpa M 4YMTaTeNs STOH KHUTH. Tak W Te-
Ieph: 3a IOJBEMOM HAAEXI, COINpPOBOXKIABIIMX Oa-
rOJaTHYI0 TpO3y, Ha BPEMsS OCBEXKMBIIYIO YAYIIIH-
ByI0O aTMocdepy pyCcCKOHM >KM3HM, HAcTyNHiIa IIoJioca
eme Oojee MpPayHOTO OTYAsHHS, OOMaHYTBIX OOLIeCT-
BEHHBIX HaJeX[, IIOBJEKmas 3a co0oH, Kak Bcerma
ObIBaJIO B MCTOPHM, YHMAaJOK MHTEpECa KO BCEMY XKM3-
HEHHOMY, 3J0pPOBOMY, pPaBHOIYIIHOE Oe3pasiuuue K
3ampocaM  KHM3HH, CTpPEMJICHHE 4YeM-HHOynp cels
OypMaHUTh, 3alNyIITh B ceOe YyBCTBO IJIOXKYILEH
HEYIOBIETBOPEHHOCTH. To ke oTpasmiock U B oOna-

I CMm. moto peub «CToneTHHEe» UTOTH (PU3HOTIOTHHU pacTe-
wui». | SKI I. (Cwm.: Cou. T. V; Us6pan, cou. T. Il. (ITpum,
1949r.) ].

2 Jost. L., Vorlesungen uber Pflanzunphysiologic (ITpum.
Ned40r.).

Ipeoucnosus

CcTH MbICIH. bormee ueM Korgja MOMHO >KalOBaThCs
«Ha CTOAYME BOJABI PABHOAYIIUS K CTPOrOM HayuyHOU
MBICIIK C HMX HE3AOPOBBIMU MHasMaMHM MHUCTULH3MA,
MeTa(pU3NIeCKOro IPa3JHOCIOBHS M BCSKOTO poja
JIEKaJIeHTCTBA — STHX IPH3HAKOB 3aCTOSI WJIM IIOIIST-
HOTO JIBHYKEHUS MBICIII»>!.

Ho cHoBa Ope3kuT JIyd HamexX[Ibl, 1 Ha 3TOT pa3 ¢
Oosee manekoro, HO 3aTO M HEOOBSATHO IIMPOKOIO ro-
pu3oHTa. Kak jyus BOCXOISLIErO COJHIA OTPaXKaroT-
cs B KaXIOW KamelbKe pOChHl, KaK MOPCKOH mpuOoi
3aIMBaeT KaXIyI0 NECUMHKY IPHOPEkKbsS, TaK M MO-
TY49did TOABEM OOIIECTBEHHOTO IBIKEHHS IPOSBIS-
eTcsi B OTHCIBHBIX (PaKTax >KM3HHM, Kak Obl OHU HH
ObUTH HUYTOXKHBI. Heckonmbko 5eT ToMy Hasaj MHE
MOKAa3bIBAJI MHCHBMO CKPOMHOTO TPYXXEHHKA, Cellb-
CKOTO CBSIEHHHMKA, OT3BIBABIIEIOCS O MOHX KHHIax
«Ku3Hp pacrenus» u «3emienenue U (QUIHOIOTHS
pacTeHui» Oonee MIMPOKOE
pacmpocTpaHeHHe KOTOPBIX B JIEpeBHE OBUIO OBl
OYEHb JKEIATEIBHO,

Kak O KJIaCCUYECKHUX,
a COBCEM HENAaBHO, B CTaThe
M. Toppkoro?, Tak rops4yo BBICTYNAIOLIEr0 B 3aIlUTy
MOJIOJIOTO IOKOJEHHSI OT BCSKHX HE3JOPOBBIX Tede-
HUHA COBPEMEHHOI MBICIH, 5 MOT IIPOYECTh CIIEIyIO-
IUe CTPOKU:

«Ilopaxaemnbcs, oTkyqa B mocage CHEroBoM,
Xepconckoii rybepuun, wiu B Oce, IlepMckoii, 3Ha-
0T MMeHa... TumupszeBa. YacTo crpammBaeTcst €ro
«Ku3Hb pacTeHuUs».

Heyxxenun, mymanoch, MOs KHHIa IOSBUIIACH YK€
B pykax ero Huma, storo mpencraButens 340pOBOro
MOJIOZIOTO  TTOKOJICHHS, 6ECXUTPOCTHO
OIIPE/IENIIONIETO HPABCTBEHHYIO 3aJady JKH3HH —

Tak MpOCTO,

TOMY IOMOYb, Apyromy momemats? Heyxemu mpo-
CTOE, 3I0POBOE CIIOBO HAyKH YK€ NMPHUXOIWT Ha MO-
MOILlb HapOXKJaroIIencss 30pOBOM pyCCKOM JieMoKpa-
Tuu? Y HEBONBHO 3amajaeT B yM HE TIIECIaBHAs, a
Oompsimasi, yTEHmWTEeNbHAs Me4yTa: a 4YTO €eClId |
BIIPSIMb —
51, MoXeT, TeM Hapo. Iy OBLI IOJIC3¢H.
Urto MBICIH 3ApaBble B HEM CIIOBOM BBI3bIBaII?
Jembanoso,
Mau 1914 2.

K. Tumupsszes

! M3 mpeiuciIoBYs K YCTBEPTOMY H3AaHHIO,
2 TIucarenu -camoyuku // CoBpeMeHHbIH Mup. 1911.
®Despans. C. 189.
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IIpeoucnosus

[MPEJUCIIOBUE K JEBATOMY U3JJAHUIO!

B 3axmouenue moen omHoro mpeaucioBust (c. 15)
s BBICKA3bIBAIO HAJEKIy, YTO CIIACEHHUE OT PEaKIUH,
1904—
MO/ YTCHIUTEFHBIM BIICYATIICHUEM KOTO-
13). 4ro 3T0

CrlaceHUe MnNpuaAeT Ha OSTOT pa3 U3 CpeAbl CaMOro Ha-

I JyWHBIICH OCBOOOMHUTENBHOE —JBI)KCHHE
1905 rr.,
poro s 3aKaHuMBaN 7-¢ u3gaHue (C.

pona. Ho, kOHEUHO, HM 4. Ja U HHUKTO APYIOd HE BO-
oOpaxkal, 4YTO OHO NpPUIET TaK CKOpo, OyzeT Takoe
KOpPEHHOe, HO M OyZeT KyIUIEHO Takod JIoporoi Ie-
HOH. KaK BCE YXachl JTOH yOWMCTBEHHOH, IISTHIICT-
Hell BOHMHBI, CO BCEMH €€ IIOCIEACTBHSIMH, BCCOOIINM
pasopeHueM H
Kpyros,
LIAPCKO-KAIUTATUCTUIECKOTO

ITyOOKMM  pa3BpallieHHeM  IIMPOKUX
YHaClIeJOBaHHBIM OT IJIyOOKO IPOTHMBLIETO

CTpOSL.
BENIMKUI M HEOTJIOXKHBIH HCTOPUYECKUH MOJBHI, pyc-

CoBepuiuB  cBOM

CKUI Hapox OJAWH, ObITh MOXKET, €lle JOJIr0 OKaXeT-
Csl BBIHYXJICHHBIM HarpsraTb CBOW CHJIBI JUIA 3alllu-

ThI CBOCTO 3aBOCBaHUsA oT HaTUCKa HECMCTHBIX
BHCIIHUX W MOPEAATCIbCTBa CIIC XYAUIWX, BHYTPEH-
HHUX, BparoB, BMECTO TOIO, YTOOBI COCpEAOTOYUTD

BCC€ OTW CHJIBI Ha 3ajadax OGIJ.IGFO CTPOUTEIILCTBA, Ha

BO3BCACHHUU Ha 00I0MKax cTaporo, CTrHUBIIETO

CTpOSl — HOBOTO, OCHOBAaHHOrO Ha Npo4HOM (yHma-

MEHTE HCTHHHOTO HApOJOBIACTUS W  MPOCBELICHHS.
Camoif BepHOH U HEOOXOAMMOW TIOCOOHHWIIEH B 3TOM
TBOPYECKOM  TIOJIBHTE

Hapola JO/DKHAa OBbITh HWCTHH-

Hasg, a He TMOKa3Hasi H NPUCIYKUBAIOIAS OKCILTya-
TaTopaM Hapoja Hayka, a I 3TOr0 OHAa JOJDKHA BBI-
CTymatb C pa3bsCHEHHEM

CBOCTr0 HUCTUHHOI'O 3HA4YeC-

HUS TIepe]] CaMHM HapoJIOM B TMONYJSIPHOM, T. €. Ha-
thopme...
obpamarock K pYCCKOMY Hapoly C TOM IIpocToi pe-
nepeoBbIe

POIHOM, Bor yxe Oomee momyBeka, d9TO S

Ybl0, KaKylo AHIVIMHCKUE y4eHble IIpU-
IJallaloT B3ATh 33 IPUMEpP IO OTHOLICHHIO K CBOEMY
Oomee KynbTypHOMY Hapomy. Tem Oomee Topstdo  Xo-
Tenock Obl, YTOOBI 3Ta peuyb MOIDIA Ha TOJB3Y pYyc-
CKOMy Hapolly B MpEACTOAIIEM €My Jejie ILIHPOKOro
MPOCBETUTENBHOTO  CTPOMTENBCTBA, B OCHOBY — KOTO-
poro MOKHA JIedb HayKa Kak CpPEACTBO OOpeOBI ¢ Ha-
cinemyeM Oyp)KyasHOrO CTpOst — «MHUCTUL3MOM, Me-
TaQU3MYECKUM TPa3AHOCIOBHEM W BCAKOTO poia Je-
KaJEHTCTBOM», TaK SPKO OTMETHBIIMM TOABI peaK-
MM ¥ TPOM3BOJNA, MOCIEJHHE IHU M TONBI H3/IBIXaB-
IIETO IAPCKO-0yPrKya3HOTO CTPOSL.

Lexabpo 1919 .

K. Tumupszes

I[MPEAVCIIOBUE K U3AHHMIO 1962 I'OJA

Exga 1y Halinercs npyroe  Hay4HO-IIOIYJISIPHOE
NIPOM3BEICHHE, KOTOPOE 3aciyKHIO OBl TaKyr0 H3BECT-
HOCTh M OKazajo Obl Takoe Oolbllioe BIHMsSHUE Ha (op-
MHPOBaHHE Hay4HBIX HHTEPECOB JIECSATKOB M COTCH ThI-
CSd  MOJIONBIX JIOAEH, Kak THMHpsi3eBckas <«OKu3Hp
pacTeHUs». OTa KHHMTa SIBISIETCS OJISCTAIINM IIpHMe-
pOM TOrO, Kak BelIMKa MOXKET OBITh Cuila YMEJOH I10-
MyJSIpU3allid HAyKH M Kakoe OJIaroTBOPHOE W JUIH-
TeJbHOE BIMSIHUE Takas KHHIA MOXKET OKa3blBaTh Ha
OOLIIECTBEHHBI MHTEpeC K TOM WM MHOW oOnacTu 3Ha-
HUs. <« Ku3Hb pacTeHus’» ObLIa cO3MaHa Ha OCHOBE Je-

CATH MyOJIMYHBIX JICKIUA, MPOYUTaHHBIX KitMeHTOM

1 9-e w3, BeIIO B 1926 1. - M.: T'oc. u3a-Bo, 319 c.
(ITpum. 1949 1.).
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B ayuTopun [lonutexHnuecKoro Mysest.
3a 85 ner, mpouieAUIMX C TOrO BpPEMEHH, KaK BbI-
JIAIOLIMIACS  yYCHBIN

poYuTal OTH 3aMCUaTCIIbHbIC

JICKIIMM, OHM MHOI'OKpAaTHO MNE€pEUsgaBaiiCb, W XOTA

(1)I/I3I/IOJ'IOFI/I${ paCTCHI/Iﬁ KaKk HaykKa 3a 3TOT NE€puoa IIo-
TIOJTHHUJIACh TI03BOJIAIO-

UMK JaTh Oojiee PasBEepHYTYI0 KapTHHY KU3HH pac-

MHOI'MMM  HOBBIMHU  JTaHHBIMH,

TEHUH, KHMI'a HE CTapeeT, a YUTAeTcsl B HAaIlM JHU C
TaKMM JK€ HeOocTaOeBaroIMM HMHTEPECOM ¥ BOCXHIIC-
HUEM, C KakuM OHAa 4YWTalach HAlIUMH JelaMH M Tpa-
JielaMul.
B ueM xe cexper ee HeyBagaeMoro ycrexa?
[lo-Bumumomy, B ToM, uto K. A. Tumupsze cy-
MeJI 1T0Ka3aTh JKU3Hb PACTEHUs HE KaK OTBJICUSHHBIH



NpoLEecC, MNPEACTABISAIOIMI HHTEpEC JMIIb U He-
GONBIION TPYNIBI CIIENUANNCTOB, a KaK SBICHUE IIep-
BOCTENIEHHOTO 3HAYEHMs, OT KOTOPOTO 3aBUCHT Ouna-
romoiy4ue JIOAeH W Jaxe cama JKM3Hb Ha 3emre.
MosxHO 0e3 TpeyBeIWYeHUsl CKa3aTb, YTO ITUMH ITyO-
mnunbiME JekimsaMu K. A, TumupsiseB OTKpbUT M-
POKO#f OOIIECTBEHHOCTH 3HAa4YeHHWE OOTAHMKU U OCO-
OeHHO (u3nonoruu pacteHuit s 3emnenenns. OH
MOKa3aJ, 9T0 OOTAaHMKAa HE TONBKO OMNHCHIBAET BHEII-
HUE TPHU3HAKU PACTEHUM,
TaJIbHO

HO MOXET OKCIIEpHMEH-
OOHapyXMBaTb T€ BHYTPEHHHE HPOILECCHI,
KOTOpBbIE JIE)KAaT B OCHOBE CaMOW JKU3HM PACTEHHM.
OpfHOBpEMEHHO ¢ 3TUM THUMHUpSA3eB MOKa3al, 4TO 3a-
Jada  (U3HOIOTHMM PpacTeHHl COCTOMT HE TOJBKO B
TOM, 4YTOOBI OOBSCHUTH IPOUCXOMSIINE B PACTEHHSIX
SBJICHUS, HO W YTOOBI HAyYHTHCS BO3JCHCTBOBAaTH Ha
HUX B JKEJIAaTEJIbHYI0 CTOPOHY, T. €. YIpPaBIIATb JKU3-
HEZEATENbHOCTBIO pacTeHud. Bce 310 Beemsio B city-
matenied W uurTarenell JIeKIWil Bepy B (DH3HOJIOTHIO
pacTeHmii — B €€ CIOCOOHOCTb OOBSCHUTH MHOTHE
SIBICHUSI, WMEIOIINE BAa)KHOE 3HAYECHHME JUIA 3eMilejie-
M, a TaKKe IIOMOYh HAWTH IyTh K IOBBIICHHIO
YpOXkaeB MM K COXPAaHEHHIO PAcTeHHMil OT IOBpEkaa-
IOIIETO JIeHCTBIS HeOIaroNpHATHBIX YCIIOBUH.

Cam K. A. TumupszeB B CBOel MEpBOH JICKLIUH
CIENYIOIMM 00pa3oM XapaKTepU30Bal B3aHMOOTHO-
IIeHne Haykd U obmiectBa: «Bcskas Hayka Uit cBoe-
TO TMPOIBETAHUS M Pa3BUTUS HyXKZAeTcs B HPABCTBEH-
HOM W MarepHalbHOI mHomiepkke obmiectBa. B cBoro

Ilpeducnosus

ouepenb, OOLIECTBO OKA3bIBAaeT IOIAEPKKY TOJIBKO
TOMY, YTO OHO NPHU3HAET MOJIe3HBIMY. IMEHHO moses-
HOCTh (DM3HOJIOTUHM PAaCTEHUH KaK TEOPETHYECKOH Oc-
HOBBI 11 3emienenust U jgokazan K. A. Tumupszer B
CBOMX OJNICCTSIIMX JICKIHSAX, BCEIMB 3THM B Cepima
CBOMX COBPCMEHHHKOB HHTEPEC M YBaXXCHHE K [aH-
HOW HayKe U K CaMOMY PacTE€HHUIO.

To »e YyBCTBO OXBaTbIBacT W TeMEpb KaXIOro,
B3SBIIIETO 3Ty KHUTY, YTOOBI MOOJMKE MO3HAKOMHTHCS
C JKU3HbIO pacTeHuil. M kak W mpexne, MHOTUE U3 TeX,
KTO BHHMMATEJIbHO IPOYMTAET €€, HaBCEeraa COXPaHsT
OOJIBIION HMHTEpeC K W3YYEHHIO JKM3HHU pPAcTeHHH, a B
CBOCH IMOBCEMHEBHOI paboTe OymyT CTPEMHUTBCS U Ca-
MH CTaBHTh OIBITHI C PACTCHHUSAMH, TakK, YTOOBI MOIY-
4aTh OT HUX OTBETHI HA HHTEPECYIOLUE BOIIPOCHI.

Crnenyer mOATOMY IPUBETCTBOBATh BBIXOA HOBOTO
m3nanust kaurn K. A. TumumpszeBa «OKusub pacre-
HUS», KOTOPYIO, HECOMHEHHO, JOJDKEH IpPOYHTaTh
KaXIbIi HE3aBUCHUMO OT TOro, KakOW IpaKTU4eCKOU
IeATENBHOCTH OH cebs mocBaTwI. OmHako 0COOEHHO
Ba)KHO, YTOOBI 3Ty KHHTY YUTATU FOHOIIM W JCBYIIKH,
eIle OKOHYATENFHO HE ONpENENHBLINE CBOUX HHTEpE-
COB K TOM WIJIH MHOM CHEIUAIbHOCTH. MHOTHM H3 HHX
9Ta KHHUra IOMOYKET HaWTH CBOW IyTh B XW3Hb, 3a-
CTaBUT TMOJIOOUTH PACTEHHE M IOCBATHTH ceOs IMpak-
THUYECKOW W HAYYHOH AEATENHHOCTH B OOJIACTH pacTe-
HHEBOJCTBA, a MOXET ObITh W B 00JacTH camoii ¢u-
3MOJIOTUH PACTEHUH.

Axademux A. JI. Kypcanog



KA. Tumupsize

HAYKA U OBIIECTBO.
BHYTPEHHEE 1 BHELUHEE CTPOEHUE PACTEHU A

( h'tihtvnih 6omanuueckux 3nanuil,
bomanuKos.

RPpOHUKawWux 6 Hauie 061448(‘}”80. ﬂea ycmapeislx muna

Cogpemennoe Hanpaenenue Hayku. — Mopgonozua u Qusuonozusa, ¢opma u
neuswn. — Jlee  npuuvumnel  cpagHumenvHol  omcmanocmu  GOMAHUKU n0zuvecKkas u
npakmuueckas. — Hckycemeo u nayka. — 3emnedenue u usuonozua pacmenuii. — Bzaumnoe
omuowenue mexicoy Haykou u oowjecmeom. — Q030p GHEWIHUX O0P2AHO8 UEEMKOB020 DPACHMEHUA. —
Memamopdo3. — Cnoposvle pacmenus Opesnee u npouwie cemennvix. — Cnopa — Kiemouxka. —
Knemouka — ocnoséa u hauano 6cakozo opzanusma. — OmHuowienue npueedennvix Gaxkmos K

eonpocy o npoucxo.)fcdenuu OpP2AHU3IMOG. — IInan uznoscenusn

EnBa ymu me B mepBbii ponm B MockBe OOTaHUKY-(H-
3HOJIOTY MPEACTAaBISETCS Clydail wm3maratb B OOIIEHOC-
TynmHOH ¢QopMe M TpeJ] TaKMM MHOTOYHCICHHBIM CO-
OpaHMEM OCHOBHBIC Hadajga YUYEHHMS O OKU3HH pacTe-
HHUSA. BBUIy HCKIIOUMTENBHOCTH 3TOTO MOJIOKEHHS S5
('yMTar0 He JNUWIIHUM CKa3aTh HECKOJIBKO CIIOB O COBpe-
MEHHOM COCTOSIHUM Hallell HayKH M €€ OTHOIIEHHH K
obmectBy. S momarato, st He ommOyCh, CKa3aB, 4TO €Il
Ba JIM O KAaKOH OTPaciu €CTECTBO3HAHMS CYILIECTBYET B
HameM OOIIEeCTBE TaKOe CMYyTHOE IIOHATHE, KaK HMEH-
HO o Oorammke. OrTcroma BeCbMa IIOHSTHO, YTO OOIIe-
CTBO OTHOCHTCS K Hel Oe3ydJacTHO, M e/Ba JIM Kakas
€CTECTBEHHAs Hayka BO30YKIAaeT B HEM TaK Majo HH-
Tepeca, Kak OoraHuka. KoHeuHO, yxe ndajeko 3a HaMu
ocTajlach Ta TIpuboenoBckas MockBa, B KOTOpPOH C
H3yMJICHHEM, TTOYTH C HETOI0BAaHNUEM, BOCKIIMLIATIN:

OH — XMMHK, OH — OOTaHUK,
Kus3p Denop, Mol IUIeMSHHUK.

Ho s xo4y TOJNBKO yKa3aTh Ha TO OOCTOSTEBCTBO,
YTO IPU COBPEMEHHOM DACIIOJIOKEHHH K ECTeCTBO-
3HAaHMIO XMMUK, (U3MOIOr, TIEOJOr YCNENW, IIO-BHAH-
MOMy, 3aBoeBaThb cebe Oojee IOYeTHOE MECTO, YeM
0OTaHUK.

51 nomarato, s Oyay HeJaleKk OT WCTHHBI, CKasas,
YTO TPH CJIOBE OOTAHWK €IIe M Tereph B BOOOPaKEHHH
MHOTHX JIHOZiei, Jake BIOJHE OOpa3oBaHHBIX, HO CTO-
SIMX B CTOPOHE OT HAyKH, BOSHHUKAET OJMH W3 CIey-
IOIIMX JABYX OOpa3oB: WIM CKYYHBIM I€laHT, o0iaiaro-
Ml HEUCTOLIMMBIM 3allacoM JIBOMHBIX JIATHHCKUX Ha-
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3BaHMI, YaCTO CaMbIX BapBapCKHX,

HE TS,

YMEIOIIUH, TOYTH

BCAKOE pPACTeHHE, BCAKYIO TpaBKy Ha3BaTh
0 WMEHH M 1O OTYECTBY, YMEIOIIMH, MoXaayH, mnpu
cllydae CKa3aTb, Kakas TpaBa yNOTpeOJsleTcs OT 30I10-
TyXM, Kakas OT BOJOOOS3HH, Ha YTO B JIEHCTBHTENIHHO-
CTH HM Ta, HU Jpyras He rogHa. BoT ommH Tum, Haso-
MMM TOCKYy M YHBIHUE W, HECIOCOOHBIH
BO30yZuTh COdyBCTBHE K Hayke. Ho psmom ¢ HEM npu

cioBe OOTaHMK BO3HHMKAaeT M JPYrod, MeHee MpadHbBIA

KOHEYHO,

o0pa3: CTpacTHBIM JIOOWTENh IBETOB, KAKOH-TO MOTHI-
JIEK, TIOpXalolMi OT LBETKA K LBETKY, YCIaXIarolui
CBOM B30pbl HMX SIPKMM KOJIEPOM, BJBIXAIONIMA HX apo-
MaThl. BOCTIEBAIOIIMN TOPAYI0 PO3y U CKPOMHYIO (u-
anky', OJJHIM CJIOBOM, THIl FB3SII[HOTO aJenTa TOH
amabilis scientiae, kakx B ObUIOE BpeMs JIOOWIH BEIH-
yatb OoTaHMKy. BoT 1Ba KpallHUX Tuma, CBS3aHHBIX
BO MHEHMH MHOTHX, OY€Hb MHOTHX JIOAEH C MpeAcTaB-
neHneM o OOTaHMKe, TOBOPIO 3TO HAa OCHOBAHMM JIMU-
HOro omblTa. Wi memaHT-HOMEHKIIaTop,

TEJIb-CaAOBOM. WM alTeKapb,

Wi Jo0u-
WA 3CTETHK, HO HHKAK
HE Y4YeHbIM. YYEHbI Kak-TO 3acJOHSETCs ASTUMU [BY-
M THnamu. Jla M CymmecTByeT JIM Takoi ydeHelii — Oo-
taHuk? M 4ro sro 3a Hayka Oorammka? K wemy oHa
crpemurcsi? Kakue y Hee 3amaun? Kakumu wunesimu
oHa pykoBoautcs? W pykoBoauTcs M OHa BOOOIIE Ka-
KuMu-HuOyns  unesmu? Ecmm  olmiectBo Haxomurtcs B
HEBEICHNHM OTHOCHUTENIBHO 3THX BONPOCOB, TO BHHA B
TOM JIOKHTCSI OTYaCTH HAa CaMHX OOTaHMKOB, OTYACTH
KpoeTcs TyO)ke, B HMCTOPHYECKOM XOJE Pa3BUTUS Ha-

yki. OCTaHOBHMCS Ha PAcCMOTPEHHH OJTHX OOCTOf-
TEJIBCTB.



XKusasi opranmdeckass MpUPOIa MOXKeT 0oOpamarb
Ha ce0si Halle BHUMaHHE C JIBOSKOW TOYKH 3PSHUS: MBI
BUIMM B HEll Tela — pacTeHHs W >KUBOTHBIX, MBI BH-
IUM B HEH SIBICHWS, TO €CTh JKU3Hb. MBI Ha3blBaeM
9TH JKHMBBIE CYIIECTBA OpPraHU3MaMH, OTOMY YTO OHH
NIPEJICTABISIIOT HaM YacTH, KOTOpHIE MBI Ha3bIBaeM Op-
raHamu, TO ecTb opyausiMu. Kaxxnomy opraHy, Kamo-
My OpYIHIO CBOWCTBEHHO WM3BECTHOE OTIIPABICHHE, H3-
BECTHOE OTHOILICHHE K OOLIEeH JKM3HH BCEro OpraHM3-
Ma. V3ydaTe opraHpl HE3aBHCHMO OT HX OTIIPAaBJIICHHS,
OpraHu3Mbl HE3aBUCHMO OT WX JKH3HM IOYTH TaK IKe
HEBO3MO)KHO, KaK H3y4aTh MAlIMHy H €€ 9YacTH, He
HHTEpecysiCh UX NEUCTBHEM. Y KOTro CTano OBl Tepre-
HHUS W3YYUTh OITMCAHWE 4YacTel KaKOW-HHOyIb MAallM-
HBI, HalpHMeEp, YacoB, 0e3 OOBSICHEHHS WX 3HAUCHUS?
Takoe n3ydeHne ObLUIO OBI HE TONBKO CKYYHO, HO U Oec-
mwiogH0. CamMo co0O# IMOHSTHO, YTO HEIb3s IO3HAKO-
MHTBCA U C JMCTBHEM MAILUHBI, HE 3Has ee yCTpOiicT-
Ba. Orcioma SICHO, YTO HE3aBHCHMOE H3ydEHHE Opra-
HH3Ma C 3THX [BYX IPOHM3BOJBHBIX TOYEK 3PEHHUS, TO
€CTh KaK Tejla W Kak SIBJICHUS, MCKYCCTBEHHO U [axe
Hesorn4yHo. Ho, HeCMOTpsi Ha TO, 3TH JIBE MCKYCCTBEH-
HBlE TOYKM 3PEHUs, 3TO pa3fpoOiieHHe IpeaMeTa, JaB-
HO yKOpeHI/IJ'II/IC]) B HayKe. HayKa O XKHBBIX Cy[].[eCTBaX,
OuoNorKs, pacrajach Ha J[BE OTpAcid: Ha Y4YCHHE O
(opMax — aHATOMUIO WM, B OOJice MIMPOKOM CMEICIE,
MOpP(}ONOTHI0 — U y4deHHe 00 SBICHHUSX, O >KU3HH —
¢dm3nonornio. JTO pacmajieHHe BBI3BAaHO OTYACTH He-
00XOMMOCTBIO TPUMEHUTH TMPUHIMIT PA3CICHUs TPY-
Ia K 00paboTKe TPOMamHOro (HaKTHYECKOTO MaTepHa-
5a, OTYACTH K€ pa3iIuyheM B IMPHEeMax HCCICIOBAHHUS
U B LEIIX, K KOTOPBIM CTPEMSTCSI 3TH [BE OTPACIH
suanus. OnHa HAOMIOJAaeT M OMHUCHIBAET, APYrasl HCIIBI-
TBIBaCT U 00BsACHseT. JloKa3aTenbCTBOM, YTO 3TO Jelie-
HHME WCKYCCTBEHHO, CIY)XHT HEBO3MOXXHOCTb €ro Mo-
clleIoBaTeNbHOro npoBeneHus. Ha menme oHO HMKoOraa
cTporo He mpmiaraercsi. Mop¢onor MOHEeBoJe BBIHYX-
JIeH TOBOPHUTH O 3HA4YeHHWH OpraHa, (u3uonor — 06 ero
crpoetnu. TeM He MeHee ITOT PacKol U ere Oonee y3-
Kasi CHelHATM3alisl HAYYHOW JEATENbHOCTH TPO3ST B
OyIylieM Cepbe3HOI0 OMACHOCTHIO, CBOEro poJa BaBH-
JIOHCKMM CMEIICHHEM SI3BIKOB: MOPQOJIOr IepecTaHeT
MOHMMATh (H3HOJIOTa; (PU3HONOT TIEpEecCTaHeT WHTEpe-
COBaThCsSl IEATENBHOCTBIO MOpQoJora; KaIblid —cClie-
LUAJIACT 3aMKHETCSI B CBOEH y3koW oOmactu, HE 3a00-
TSCH O TOM, YTO TBOpPHUTCS 3a ee mpexenoM. Kak Obl To
HH OBUIO, CYyNIECTBOBAHHME STHUX JBYX OTpaciiell IIoKa
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siBisieTcss (hakTOM, HaBsI3aHHBIM HEW30eKHON HEoOXo-
JMMOCTBIO U TIpEeA KOTOPBIM BCSKHE CETOBaHMs Oec-
cwibHEL. HoO MOHATHO, YTO 9THM ABE OTpaciM B BecbMa
pa3IMYHOM CTENEHH CIIOCOOHBI NMpUBJIEYb O0LIee BHH-
MaHHe — BHHMMaHHE IIOJEH, CTOSIIMX B CTOPOHE OT
HayKN M TOJILKO MHTEPECYIOLIUXCS ee OoJiee KPYIHBIMU
MPUOOPETEHUSIMH.

Ipocroe ommcanne WM TepednCIEHHUE OKPYKaro-
IIMX Hac PacTeHHWil M JKMBOTHBIX, KOHEYHO, HE MOXET
BO30YyZUTh OOIIEro HHTEpeca, pazymeercs,
YUCIIO JIMI, HAXOASIIUX YJOBOILCTBUE B 3HAKOMCTBE
¢ pomHOW ¢uopoil W (ayHOW, MPSIMO CBHICTEIHCTBY-
€T O CTEeNeHM HAY4HOTro pa3BUTUs obOmiecTBa. OTpbI-

XOT,

BOYHOE OITMCaHHE 3aMEYaTeNbHBIX PAcTeHHH W IKH-
BOTHBIX IIPEJCTABIACTCS YEM-TO MAJIO 3aHUMATellb-
HBIM, Y€M-TO, €CJIH TaK MOXHO BBIPa3UThCS, Yepec-
4yp TNpPECHBIM, TOJHBIM JUIS AETCKMX KHHUT M JUIT TeX
KHHT C KapTHHKaMH, KOTOpble HWHOTJA W3JAl0TCs H
i B3pocnbix. OOmiee BHUMAaHHE MOXKET OOpaTUTh
Ha ce0s pasBe Kakas-HUOYAb IMKOBHHKA, BpPOAE TOM
ra3eTHOMI YTKH O IUIOTOAAHOM PACTCHUH, IIOXHUPAO-
IIeM >KMBBIX JIIOJIel, KOTOpas HENaBHO MOsBUIACH HA
CTpPaHHI[AX MHOTMX WHOCTPAHHBIX M HALIMX Ta3eT M
JIaXke Torana B CIelyaabHbIe H3IaHus .

WNHoe neno — oOBsICHEHHE SIBICHUH, OOIIMX BCEM
OpraHu3MaM TOr0 WM Jpyroro IapcrBa,
OCHOBHBIX 3aKOHOB JKH3HH;

U3yueHHe
OHO MOXET H JIOJDKHO
IPHUBJIEKAaTh BHUMAHHE KaXIOTO MBICIAIIETO0 dYeloBe-
Ka, SKeJAIOLIEro IMOHMMAaTh TO, YTO COBEPLIACTCS BO-
Kpyr Hero. To jke ONpaBHBIBACTCS U OTHOCHUTEIBHO
HEOXXUBICHHOH  NPUPOJBL; MPOCTOE
OIICaHHEe BEIIECTB, OOpa3yIOINX 3EMHYI0 KOpy, KO-

MUHEpaJorus,

HCYHO, HC B COCTOSAHHH BO36yZ[I/ITL Takoro HHTEpECa,

KaKk XHWUMHUsd, 06T>$ICH$IIOHIa$I SIBJICHHSA, BbI3bIBACMbIC
KaKk TrcoJIorus,

Byro1iast UCTOpUIO HaIleH IIaHETHI.

B3aUMOJICHCTBHEM  BEIIECTB, TIOBECT-
Wrak, ensa M NOIJISKUT COMHEHHIO, 4YTO (DH3HO-
norus Gonee, yeM Mopdororus, sBIeHHe Ooiee, YeM
TeJo, XU3Hb Oonee, yeM (opma, UMEIOT MPaBO PACCUH-
ThIBaTh Ha oOIIee BHUMaHMe. [locMOTpUM ke, KOTOpoe
W3 IBYX HAIpaBICHUH MOMy4mso B OoTaHWKe Oolbliee
pa3BUTHE — TO JIH, KOTOPOE MMEET MPEeIMETOM JXHU3Hb,
WM TO, KOTOPOE OCTaHABIMBAETCS Ha MEPTBOI (hopMme.

I 3ameuanue 3T0 OTHOCHTCS K 1876 T.; HO JFOOOMBITHO, YTO
Ha JHAX Ta K€ CTapas yTKa CHOBA BBIHBIPHYJa B HEKOTOPBIX
HMHOCTPaHHBIX Tasietax. [IpuMeydanue Ko BTO[FOMY U3/IaHUIO.
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Hcropuss Hayku CBUAETEIBCTBYET. 4TO IIOYTH BeEC
cuiabl OOTaHMKOB OBUIM HANpaBIEHBl HH STy BTOPYIO
oTpacyb; Y4eHble KISUIUCh B 3Ty KpalHOCTH W 3a op-
Moif 3a06bputi 0 xm3HH. Hemamexo eme To Bpemsi, Kor-
la 3HAYUTENFHOE OOJIBIIMHCTBO OOTAaHMKOB IPUHAJI-
JIe)KAI0 K NEpPBOMY U3 OIMCAHHBIX BBINIE TUIOB, A3 U
Terepb, MOXKET ObITh, HalWJETCS HEMaJl0 TOTOBBIX MO-
BTOPUTH CJIOBAa OXHOrO (hpaHIly3cKOro 300J0ra, KOTO-
pBIl 1O TMOBOAY OXKUBJICHHBIX INpeHuil B Ilaprxckoi
aKaJieMMu MOXBaICA TeM, YTO B TedyeHHe Bceil Ha-
YYHOH JAEATEIbHOCTH HE BBICKAa3aJl HM OJHOM uueu, a
TOJIBKO OIpENeNsul M ONHUCHIBAJ, OIMKCHIBAT U OIpese-
gl Ecnu ooxke oT 3THX IpeAcTaBUTENed yke OTXKHB-
LIEro HampaBieHHs OOpaTUMCS K COBPEMEHHBIM yde-
HBIM, TO U MEXAYy HHUMHU HaiileM HeMalo TaKuX, KO-
TOpblC. IOpULAs] CBOUX IIPEIIICCTBEHHUKOB, IPH3HA-
Bas IPEBOCXOACTBO  (HM3HMOIOTHIECKOTO  HAIPaBIIe-
HHS. JICHCTBYIOT B TOM YK€ HCKIIOUHMTEIEHO MOpdoiio-
rH4eckoM HampasieHuH. Ilo MHeHHIO 3THX coOBpe-
MEHHBIX Tpe/cTaBUTeNell Haykd, OOTaHHK — 3TO Ta-
KON 4Y€JIOBEK, KOTOPbII BEK CBOM CHIUT 32 MHKPOCKO-
MOM, TO €CTh OISITh-TAKM PACCMATPUBAET U OINMUCHIBA-
€T, HO MHKPOCKONHYECKH Maible OPraHH3Mbl WM MH-
KPOCKOIIMYECKH MEJIKHE IIOJAPOOHOCTH KPYIHBIX Op-
FaHU3MOB.

Hecmotps Ha kaxymeecs

JACATCIBHOCTE TE€X W JPYrux IO CYUECTBY COBCPIICH-

HECXO0ACTBO,

HO CXOJIHA; BCEC pa3jIMuue TOJILKO B Maciitabe: OJHU
CMOTpPSIT HEBOOPY)KCHHBIM TJIa30M WM B JIyIy, IpY-
rHe — B MHUKDPOCKOI, HO KaK Te, TaK M JPyrHe TOJIBKO
CMOTPAT W OIUCHIBAIOT, W OIMCAHHS BOJOPOCITH WU
MapasuTHOrO TpHOKAa HE OTIUYAIOTCS OT OIHCAHUS
TpaBel WM JnepeBa. Kak Te, Tak W npyrue 3a0bIBaIoT,
4T0 337a4a (U3HOJIOTa HE OIUCHIBaTh, a OOBICHITH
MPUPONYy W YIPABIATH €0, YTO €ro IPHEM JOJDKCH 3a-
KIIFOYaThCsl HE B CTPAJaTeNbHOW PONU HaOIOmaTens,
a B JICATCNFHON PONHM WCIHBITATENS, YTO OH JIOJDKCH
BCTyHaTh B OOpHOYy C MPHPOJOW W CHIOH CBOETO yMa,
CBOCH JIOTUKM BBIMOTaTh, BBHINBITBIBATE Y HEE OTBETHI
Ha CBOM BOMPOCHI, JUIS TOrO YTOOBI 3aBIaACTh €O H,
HOTYMHUB ee ceOe, ObITh B COCTOSIHUM MO CBOEMY IIpO-
U3BOJIy BBI3bIBaTh WM MPEKpaIlaTh, BHIOM3MEHSTH
Camo coboii
pasyMeercs, 4TO MEXIy HpEICTaBUTEISIMUA HCKIIOUH-

WJIX HaIlpabBJIATh XU3HCHHBIC SABJICHUA.

TEIbHO MOP(HOJIOTMYECKOro, OIMHMCATENBHOrO HAaIpaB-
JICHUS. BCTPEUAIUCh MOTYYUE YMBbl, OXUBJIABIINE U
OCBEIIABIINE CBOEI0 MBICIBIO HAKOMMBIIUKICS Mare-
pual — Mbl JIaKe BCKOpE YBUIUM TOMY IIpHMED,
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HO B OOIIEH CIIOXHOCTH HX JICATEIBHOCTh BPAIIaJOCh
B Kpyre TIOHSATHIA, KOTOpPBIC OBUTH HEJIOCTYIHBI JIFO-
JISIM HEMOJATOTOBJICHHBIM W IOTOMY HE MOTJIH BO30Y-
JIUTh OOIIEro HHTEepeca. M3siHas MpPOCTOTa HEKOTO-

pBIX  MOpP(OIOrMYECKHX 3aKOHOB, CTPOHHOCTH ecTe-
CTBEHHBIX CHCTEM, JENAIoNIMX K3 HHUX 3aMedarelb-
Hble TaMSATHHKM YeJIOBEYECKOTo yMa, BCE JTO YC-
KOJIb3aeT OT IIOHMMAaHUs TeX, KTO He o0iamaeT Heoo-
XOJIMMBIMH JUTSl UX TIOHUMaHUSI YaCTHOCTSIMH.

Takum o0Opa3om, MBI BHAMM, 4TO OOTaHHMKAa 1O CHX
IOp  pa3BUBAIACh

MNpEeuMyHIECTBEHHO B HalpaBJic-

HHUHM, HaWMEHee HHTepecymomeM obmectBo. IlpuynHa
9TOr0 JIGKUT, KaK YKE CKa3aHO, OTYaCTH B HCTOPH-
YECKOM XOJI¢ Pa3BHTHS HAyKH, OTYACTH JIOKHTCS BH-
HOIO Ha camux OoTaHuKoB. lcropuueckoe pa3BuTHE

KaxIol Hayku TpeOyeT, uyToObl mpocTeiiiee B Hel
MIPe/IIIeCTBOBAIO  OOJiee  CIIOKHOMY. A IIOHSTHO, 4YTO
3ajaya (U3MOJIOTHH TOpa3fo CJIOXKHee 3aJadd  Mop-
domorun W mpexanonaraeT Oosee

Hns Toro,

OOImMpPHBIN  3amac

CBEJICHUH. 4TOOBI OIMMCHIBAaTH OpraHUYec-
ke (GOpMBI, He HYXHO 00JanaTh HUKAKUMHU IpeqBa-
PHUTENBHBIMUA CBEICHHWSAMHM; OIS TOTrO, 4YTOOBI 0OBsC-
HHUTb SIBJICHUS JKW3HH, TO €CTh CBECTH HMX Ha Ooliee
HOpoCThIe (M3WYECKHe M XUMHUUYECKHE SIBICHHS, B YeM
3aKIIodaeTcs  3ajada  (U3MOJIOTHH, —

IJIL  3TOTO

HY)XHO TIPEIBApUTEIBbHO OBITH 3HAKOMBIM C OITHMH
MOCJICIHUMH SIBICHUAMH. [7s1 TOro 4To0bl OBITH MOp-
¢domnorom, HyxHO OBITH MOpGoONOromM, u TOIbKO. Jlis
TOrO 4YTOOBI OBITH (U3HOIOTOM, HY)XHO OBITH B H3BE-
CTHOW CTemeHH M (HU3MKOM, W XHMHKOM, W MOpdoio-
roM. Otcioa TOHATHO, YTO (PU3HOJIOTHYECKOE Ha-
NIpaBJICHHE MOTJIO IOSBUTHCS B HayKe IO3XKE, TO €CTh
TOJBKO IIOCNE pa3BUTUS (U3UKM W XHMHH, HO JOKa-
3aTeIbCTBOM TOMY, YTO OTCTaJOCTh (H3HOIOTHH B
3HAYMUTEIBHOH CTENeHNW 3aBUCUT OT OIHOCTOPOHHOCTH
caMUX OOTaHUKOB, CIYXXHT TOT (aKT, 4TO THOKa OoTa-
HUKH 3aHUMAIKNCh HCKIIIOUUTENbHO (OpMaMH, XUMH-
KA ¥ (U3UKH TNPOHUKIM B 3aMaHYUBYIO 00IacTh pac-
TUTCNILHONH JKHU3HM M TIOJOXHWIM OCHOBaHHE (DU3HOIIO-
T pacTeHHil. [JIaBHBIMH CBOMMH YCTOSMH (DHU3HO-
moruss o0si3aHa He OOTaHWKaM, a XHMHKaM W (usu-
KaM. OTa OTCTaJOCTh OOTaHHMKOB emie Ooiee Iopaxka-
€T, €CIM CpaBHUTh TO, YTO CIEIaHO B (U3UOJIOTHU
pacteHuii, ¢ TeM, YTO CHAENaHO B (DU3HOJIOTHH KHBOT-
HbIX. Kazamoce OB, ()akT COBEpIICHHO HEIOTHYHBII;
¢u3MosIorNs pacTeHWi MO CBOEW 3ajgade ropasio IIpo-

e (1)H3I/IOJIOI‘I/II/I JKUBOTHBIX, TaK KaK JXU3Hb pacTe-



Him oyeHp HEMHOTOCIOXKHA B CPABHEHHH C IKHU3HBIO
JKUBOTHBIX, M, OJHAKO, HAIIHW CBEICHHS O IOCIEAHEN
ropa3io TOJHee W coBepiueHHee. Ha 3TOT pa3, MHe
3amUTy OOTAHHUKOB MOXXHO IPUBECTH
CMSTYAIONIME OOCTOSTENLCTBA: ATOT ycHeX (HU3HOIo-
MOXHO OOBSICHHUTE
NPUYMHAMH, OT HAyKd HE 3aBHCAIIMMH, — [PHYHHA-
MH, TaK CKa3aTh, YHCTO KUTEHCKOIO CBOMCTBA.

KaXCTCs, B

THW JKHMBOTHBIX, MHEC KaXCTCs,

Besixast Hayka Ui CBOEro IpOIBETAHMS M pas3BU-
TUsT HYXKIaeTcs B HPAaBCTBEHHOW U MaTepHAIbHOMN
mojyiep>kke  obmiectBa. B cBoro  ouepenp, 0OLIECTBO
OKa3bIBAaeT IMOANEPKKY TOJIIBKO TOMY, YTO OHO IIpH3Ha-
€T TOJNe3HBIM. B momnp3e (m3nonornu >KMBOTHBIX 00-
IIECTBO YOSQWIOCH JABHO, B MOJb3¢ (DM3HOJIOTHH pac-
TeHUH OHO e€7Ba TOJBKO HaunWHaeT yoOexnaarscs. [lou-
TH KaxIas Hayka o00sd3aHa CBOUM IIPOUCXOKIAEHHEM
KaKkoMy-HHOyJJb HCKYCCTBY, TOYHO TaK JkK€ KaK BCSKOE
HCKYCCTBO, B CBOIO OYepelb, BBITEKAET M3 KaKOW-HH-
Oyap MOTpeOHOCTH dYenoBeka. TakoB, MO-BHIMMOMY,
HEN30SKHBII HMCTOPUYSCKUH XOJ pa3BUTHUS dYeloBede-
ckux 3HaHud. CHayama 4YelOBeK IEHHT 3HAHHUE JIUIIb
KaKk opyAue JuIl TPHOOPETeHHS BO3MOXHOI CYMMBI
MaTepuanabHbIX HACHAXAECHHH, M TOJBKO TPU MO31-
HEeWIeM pa3BUTHUHM 3HAHHE CaMO CTAHOBHTCS HCTOY-
HUKOM HACIaXIEHMH; yMCTBEHHBII amIeTHT BCTYyIa-
eT B Takue ke IpaBa, KakK AalleTHT MaTepUalbHBINA.
3HaHUE KaK CpPEeACTBO — 3TO HCKYCCTBO; 3HAHHE Kak
Heinb — 9To Hayka. MCKyccTBO, MO MOKPOBHUTEIBCT-
BOM KOTOPOTO pa3BHUBANach (DU3HUOJOTUS IKUBOTHBIX,
— MeAMIHMHA. MenuiuHa mOcie JONTHX OECIUIONHBIX
HOMBITOK Pa3peliuTh CBOIO 3aJady ITyTeM YMO3pEHHI
WM TpyOOro SMIMpH3Ma NPHIDIA K 3aKIIOYEHHIO, YTO
el Hy)KHO HayaTb M3JaJIeKa, €l HYXKHO H3y4YuTb 3aKO-
HBl J)KUBOTHOW >XM3HHM, €l HyXHO HCKaTh OIOpHI B Ha-
yKe, U BOT B MEAWIMHCKHMX IOKadaX BO3HUKIA M pa3-
BWIAach (u3nonorus xuBOTHBIX. Ho psimom ¢ moTped-
HOCTBIO OBITH 370POBBIM — TIOTPEOHOCTBIO, KOTOPOH
OTBEYACT MEIUIMHA — Yy YeNIOBeKa eCTh W JPYTue I0-
TpeOHOCTH: €My HY)XHO OBITH CBITBIM, OJICTHIM, HMETh
KpOB M CpPEICTBA HEPEeIBIKCHUS.
9TUX YHOOCTB OH IOJy4aeT IIPSIMO
pacTeHMi, KOTOpbIE  BO3/ETBIBACT

Bonburyro  wacts
WIX KOCBEHHO OT
WX OXpaHseT.
TosbkO M3y4uB 3aKOHBI MX JKU3HM, TOJBKO IOAMETUB
WIM BBIIBITaB y CaMOr0 pPACTEHMs, KAKUMHU IIyTAMHU
OHO JIOCTUIJIO CBOMX IIelei, Mbl B COCTOSHMH Haupa
BUTb €r0 JEATENBHOCTb K CBOEH BBIFOZE, BBIHYIUB €rO
JaBaTh BO3MOXHO OoJyiee MPOIYKTOB BO3MOXKHO JIyd-
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mero kadecrBa. OueBHIHO, (M3HOJOTUS PACTCHUH,
JOJDKHA JIedb B OCHOBY 3eMilefienusl. 3eMiefele, Tak
KE€ KaKk ¥ MeIWIMHA, JOIro ONyXKIalo B OJUHAKOBO
OeCIUTONHBIX 00JIACTAX SMIMpH3Ma M YMO3pPEHHH, II0-
Ka He NPHIUIO K 3TOMY 3aKmoueHuo. Ho 3to ciy4n-
JIOCh TOpa3[o MO3J1HEe, YeM C MEAWINHOH; y Hac 3TO
CO3HAaHHE, MOXKHO CKa3aTh, €[Ba TOJBKO HAYMHACT
MPOHMKATh B Maccy oOmiecTBa. MEI y)ke JHaBHO HE CO-
MHEBaeMCsl, YTO 3HaXapy M KOHOBAJIbl — HE JydIlHe
3HATOKH 3aKOHOB >KHBOTHOM JKU3HHU, HO MbI TOJIBKO
Ha4YWHaeM I0/I03peBaTh, YTO OE3rPaMOTHBIC CTaPOCTHI
W YNPaBUTENH U3 OTCTaBHBIX JAKEEB — HE JIydIlIHe
3HAaTOKM 3aKOHOB pacCTUTENbHON Jku3HM. Korma wmbl
3abosieeM, TO, KOHEYHO, MpuOeraeM K MOMOIIM Bpadya,
KOTOPBII JICYNT HAC COTJIACHO YKa3aHUsSM CBOCi Ha-
YKH, HO MBI €II¢ HeNpoub IMOTITyMHTBCS HAX COCEIOM,
KOTOPBIH ceeT XJieh «I10 BCeM MpaBuiiaM HayKny.
PanponansHOe 3emiefenue ropasgo MOJOXKE pa-
LMOHAJIBHOH MEIMIMHBL, IIOTOMY M IOTpeOHOCTH B
(M3MONIOTHH  PacTeHHH, CIIPOC Ha Hee SIBUICS II031-
Hee. Ho oH yxe sBHUJICS, M 3TO HE MOXET OCTaThCs
0e3 BiUsiHUS Ha cynpObl (usmonormn pacteHnid. Kax
(Gu3noNorus JKMBOTHBIX Pa3BWJIACh B MEJUIMHCKUX
MIKOTaX, TaK (U3UONOTHS pAcTeHHIl pa3oBbETCS B
[IKOJIaX arpoOHOMHYECKHX. Yike l'epmanms m Amepu-
Ka IMOKPBUIMCH LEJOI0 CEThI0 TaK HA3bIBAEMBIX OIIBIT-
HBIX cTaHIMi; BO DpaHuuM NpaBUTENLCTBO, B AHI-
MM — YacTHbIE JIMIA U OOIIecTBa CTPEMATCS K TOH
ke menu; gaxe Oemnas, IlomaBmennas monramum Hra-
IS CTapaeTcs He OTCTaTh B OOLIEM JBIKEHHU. Tolb-
KO y Hac, Ha IIPOCTOPE COTEH MHWJUIOHOB JECSTHH,
cpend MHJUTMOHOB 3€MIIC/ICTIbUYECKOr0 HACeleHHs, He

BO3HHUKIJIO €IIIe HHA OJTHOTO MOI00HOT0 YUPEeXKICHHUS .

! CnoBa otu orHocsitess Kk 1876 1., HO BOIPOC 00 OMBITHBIX

CTAHIMAX HE YTPATHI CBOCTO 3HAYCHMS, MOXHO JaXe CKa-
3aTh — TpeAcTaBsieTcs 31000i auA. B Hacrosurylo MuHYTY
(1907 r.) MHramus CcHOBa MOXET CIHY)XHTb TNpPHMEPOM, 3aciy-
JKMBAIOLMM — mofipakanus. Hu B ofHOM cTpaHe He JIOCTHINIH
TaKOro0  PasBUTHA  TaK  Has3blBacMble  CTPAHCTBYIOIME  Kaden-
pbl M CBA3aHHBIE C HHUMH YYPEKICHHS. YCHEeXH 5TOH Ipora-
TaHgbl HAYYHBIX OCHOB arpOHOMHM B  CEIbCKOM  HACEICHHH
HMEIM  HECOMHCHHBIM  IOCICIACTBHEM  OOMMi  [OZbEM  3eMie-
Jemus, B UYEM MHOTHE OKOHOMHCTBI ~ YCMAaTPHUBAIOT, B  CBOIO
ouepesb, OJMH M3 BAKHBIX (AKTOPOB  yIydlleHHs (DUHAHCO-
Boro monoxenus MHrammu. Mue camomy mnpuBenock B 1902 T
M3y4MTh HAa MeCTe IUIOZOTBOPHYIO  [ESTEIBHOCTH  OJHOrO W3
BBINAIONIMXCA ~ JleATeNiedl B 3TOM  HampaBjieHHH, — npodeccopa

Yesape Poptu B Komo.
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. HecMOTps Ha TO. TOJIBKO y HAcC OHH HE PEIKOCTh
yCIBIIIaTh JaXe B cpele 0oOpa3oBaHHOTO 0OIIecTBa
rojoca.  JKENAIOIME  COKPAICHHs,  YIpPa3JHEHUS.
YHUUYTOXKEHUS ¥ TOTO, YTO yXK€ CJHIeJIaHO JUIS YCHEXOB
HayYHOH arpOHOMHUH.

Ha »Tmx craHmmsx, paBHO Kak ¥ B APYTHX arpo-
HOMHYECKUX YUPEKACHUSX, 9KCIEePUMEHTAIbHAS
¢m3noNorus TPHIOTWIACE PSAOM C  3eMIIEAENUEeM H
noiiner pyka o0 pykKy ¢ HHM, OCBEIIas €ro myTs,
oboramascb, B CBOIO OdYepelb, €ro LEHHBIM, BEKaMH
HAKOIUICHHBIM OIBITOM. Tak HOKHO OBITh, CyAs IO
npuMepy APYTHX HayK, U Tak, 0e3 COMHEHHs, Oyxer.
Ho moka, ecnd Mbl CpPaBHUM OTH CKPOMHBIC OIIBIT-
HBIE CTaHIMM M eme Oojiee CKPOMHBIE OOTaHWYECKHE
nabopaToOpuy  3aMaJHOCBPONECHCKUX W HALIUX YHU-
BEPCUTETOB C POCKOIIHBIMH IAJIaTAMHM, B KOTOPBIX

noceimiacb MCIMIIMHA, a TJIaBHOC — C€CJIIH MbI

CpaBHUM KaKWe-HHOyIOb JECATKH OOTAaHWKOB, 3aHH-
Maomuxcs (U3HOJOTHEH, C TeMH THICSYaMH MeJH-
KOB, KOTOpBIE IO JMIly EBpomsl 3aHUMAlOTCS M 3a-
HUMaJIHCh (DU3HOIOTHEN S>KUBOTHBIX, TO OXOTHO CO-
rJlacuMcs, 4TO B 3THUX Maccax TpPYKEHHUKOB Obuio 00-
Kion
Beprapos, [{ro0ya-PeiiMOHOB W IpYyrHX CIaBHBIX Je-
STeNer, pIIoM C

JICC 1MaHCOB IJId IIOABJICHUA FeJ’ILMI‘OHLHeB,

KOTOPBIMH  OOTaHHUKHU-(PU3HOIOTH
HE BIIPaBE BBICTABHUTH CILIEC HU OJHOIO MMEHH. B 3TOM
OoOWIIMM MaTepHalbHBIX, a IJIaBHOE — YMCTBEHHBIX
CWI M 3aKIIOYaeTcs NPHYMHA Yycrexa (U3HOIOTHI
JKMBOTHBIX, B 3TOM M 3aKIIOYAeTCi M TO CMAr4aro-
mmee OOCTOSTENbCTBO, KOTOPOE MOXKHO IPHUBECTH B
W3BHHEHHE OTCTaNocTH ¢usnonorun pacreHmid. Oc-

TaeTCAd TOJBKO pangoBaTbCid, 4YTO B 0OTaHMKE 3a IIO-

clleTHe JECSITUIIECTHS oOHapyXMIach CBexas
CTpys, 9YTO JKH3Hb HAUMHAEeT IIPUBICKaTh K cebe
BHIMaHHE, KOTOpO€ OBUIO HCKIIOYHTENFHO MPHKO-

BaHO K ¢opMe, W YTO B TO K€ BpeMs B OOIIeCTBe
HPOSIBUIOCH  CO3HAaHWE, 4YTO (M3HOJOTHSA pPacTeHUi
CTPEMHUTCS K LENH, M1 HEro MOJIe3HOH W Jaxe He-
00X0MMOM, 4TO OHAa — Takas e CIyra ero, Kak u
JpyrHe HayKH, paHee €€ IOJy4MBIINE MPaBO TIpax-
JIaHCTBA.

IToBOXKY HTOr 3TOMY HECKOJBKO 3aTSHYBIIEMYCS

BCTYIUICHUIO. bOTaHMKa TONB3yeTcs CpaBHUTEIHHO
MaJIbIM COYYBCTBHEM B OOIIECTBE, O HEH CYIIECTBYET
MpeBpaTHOE IOHATHE, MOTOMY YTO OHAa NpecienoBaia
LIeJM, Bpallaigack B Kpyre uaeH, HUMEIOIIUX TECHBIN

HMHTEpEC A JIIOJEH MOCBSIIEHHbIX. BbI3BaHHOE He-

74

00XOAMMBIM HCTOPUYECKUM XOJIOM pa3BUTHA, 3TO Ha-
HpaBJeHUE TOIJCPKUBAIOCH W IIPOJOIDKACT IOAJEp-
KHUBaTbcs Onarofapst OJHOCTOPOHHOCTH — OOJNBIIMHCT-
Ba MpexactaBurenei dstod Hayku. Ho B mociennee
BpeMsi B Hell Bce Ooimee W Ooiee MpOSBISIETCS HOBOE,
CBEeXEC HANpPaBICHHE — HANpPABICHUE OKCIICPHMEH-

tanpHO-pusnonoruueckoe. C  3TUM  TIPOOYKAECHHEM
COBIAaeT W MPOOYXKACHNWE B OOLIECTBE CO3HAHMS MO-
Je3HOCTH OJTHX 3HAaHWH. 3eMienesie HadyMHAeT HyX-
matecst B ¢Qu3nonormd pacTeHmil. Takum  oOpasowm,
MHTEpechl O0IIecTBA M HAyKH CTAHOBATCSA COJHIAp-
HeiMH. Ho ecmm, ¢ omHOI CTOpPOHBI, 5Ta COIHIap-
HOCTh, 9Ta B3aUMHOCTh HHTEPECOB HE JaeT eme o00-
IIECTBY TpaBa IPEAINHCHIBATD HAYKE Ty WIH JPYTYIO
JEATEeNbHOCTh, TOT MM JPYrOd MyTb pPa3BUTHSA, TO, B
CBOIO oOdepenb, M HayKa HE BIIPaBe YXOJUTb B CBOE
CBATWIMIIE, TAaWTBCS OT TOJIBI, TpeOys, dYTOOBI Ha
[IpencraButenu Ha-

YKH, €CJIM1 OHHU XKEJAIoT, 4yTOoOBI OHA IOJI30BaJiaCh CO-

CJIOBO BEpUJIM €€ TIIOJIE3HOCTH.

YYBCTBHEM W TOAJCPIKKOHW OOIIEecTBa, HE IODKHBI 3a-
ObIBaTh, YTO OHM — CIYTH 3TOTO OOIIECTBa, YTO OHHU
JIOJUKHBI OT BpEMEHH [0 BPEMEHH BBICTYIATh MEpe]
HUM, KaK TIepel JIOBEpUTeNeM, KOTOpOMY OHH 00s3a-
HBl OT4eTOM. BOT 4WTO MBI cHenaid, IOJDKHBI OHH TO-
BOPHUTH OOIIECTBY, BOT YTO MBI JellaéM, BOT YTO HaM
MPEACTOUT CHenaTh, CyaouTe, HACKOJIBKO 3TO IIO-
JIE3HO B HACTOSIIEM, HACKOIBKO IOJAaeT HaaekKAy B
Oymymem.

TaxkoBa, Ha MOH B3IJISA, OAHA M3 3a7ad TaK Ha3bl-
BaeMoM

MOMYJISIPHO-HAYIHOH  JIUTEPaTypHl,

OlHa W3 3aJady M TOMyJSpHBIX YTEHHH — 3a;ada, Ko-

TaKoBa

TOPYIO HEpEIKO YIYCKaloT U3 BHALY,
00IIEeJOCTYTHOM

ycMarpuBasi B

U3JI0KCHUHN Hay4YHOI'O npeamMera

TOJIBKO OJIHY €ro CTOPOHYy — CTpEeMJIEHHE MOoy4yaTb B
BO3MOJKHO JIETKOH 1 3a0aBHOH (popme.

I[JISI TOro 49rToObl IIOHATH JKH3HBb pacTeHusA, Kak

YK€ CKasaHo, HE00X0AUMO Npexac O3HAKOMUTBCA C

ero (GopMoii; Ui TOro 4YTOOBI TMOHATH JEHWCTBHE Ma-

IMIUHBL, HY)XHO 3HaTh ee YCTpoWcTBo. bpocum ke

MpexKaAC BCEro OerbIit B3IJs1 Ha TC BHCIIHHC, q)Op-

MaJIbHBIC TMIPOABJICHUSA paCTHTeHBHOfI JKHU3HHU, JUIA

Ha6HIOHeHI/DI KOTOPBIX HE€ HYKHO HHKaKOH IIoaro-

TOBKH, HHUKAKHNX  TCXHHYCCKUX MIprueEMoOB HCCIICI0-

BaHUSL.
Hauymem Ham o0030p ¢ Hauyama, c IpOOYKACHHUS
pPacTUTENbHOM JKM3HU IIOCIE 3UMHETO CHAa U OIEHeHe-

HU. B kakoMm BUJEC 3aCTAaHCT €€ BECHA, I'’/IC KPOKOTCA



3a4aTKd ATOH HOBOH >xu3HU? OHHM KpPOIOTCS B CeMe-
HHU, KOTOpOE COXPAaHWJIO CBOIO XM3HEHHOCTb MOJ 3a-
LIMTON TMOYBBI U TOJCTOrO MOKpoBa cHera. OHU 3aTa-
WINCHh B TIOYKAX, KOTOPBIE IOJI OXPAHOW CBOMX YeEIIy-
€K IIepeHEeC]Id HeB3roAbl CcypoBoil 3uMmbl. Ilpurpeer
BECEHHEE COJHIIE — M Ha KaXJOM CBOOOJHOM KJIOY-
K€ 3eMJIM BBITVISHYT 3€JIEHBIE POCTKH, Ha KaXIOM Jie-
peBe WIM KyCTapHHKE pa3OyXHyT, JIONMHYT, cOpocsT
CBOU HEB3PayHbIC W y)KE HEHYXKHBIC UYCIIYHKH U pac-
MyCTATCS TUCTOBBIE MOYKH. CeMs M MOYKM — BOT JBa
opraHa, K KOTOPBIM €)KCIHCBHBIN OIBIT BO3BOJIUT Ha-
9ajo pacTUTeNbHOH *XM3HH. C 3TUX OpraHoOB HAaYHEM
Y MBI HaIll 0030p.

[Ipexxne Bcero, 4To Takoe ceMs, U3 KAaKUX 4YacTei
coctout oHO? HauHeM ¢ OOIIEW3BECTHOrO — TOpOXa,
Hanpumep, uin 6060B. Eciu Mbl ero BEIMOYMM B BO-
Jie, TO OHO HaOyXHET, U OT HEro OTIECIUTCS KOXypa.
Ion koxxypoll MBI BCTpE4aeM JBE MSCHCTBIC WIIH, CKO-
pee, JKECTKO-XPAIIEBbIE MTOJIOBUHKU. B mpoMexyTke

MEXIy STUMH ABYMs IIOJIOBUHKAaMH 3aIlleMJICHO He-
OoNbBIIOe TeINblle, Cy)Kallee Kak Obl y3ICYKOM WU
HNEePEeMBIYKOH MEXIy HUMH; B OTOM Tesblle MBI 0e3
TpyAa, MPOCTHIM IJIa30M, a elie Jerde HpH ITOMOLIN
JyNIbl, y3HaeM HeOOJbIIOe 3a4aTOYHOE pACTEHBUIIE,
MOJIOZION POCTOK, COCTOSIIHUI W3 CTeOeNbKa C JHCThS-
MU # Kopemka (¢ur. I). DTOT pocTok CBS3BIBacT 00e
JONM ceMeHH (OHM TaK M HAas3bIBAIOTCA CEMEHOO0.s-
Mu). DTU JOIM, HECMOTPS Ha TO YTO OHHU ropasio 00-
Jiee caMoro pocTKa, — HE 4TO MHOe, Kak jaBa ero 0o-
KOBBIX TIpuzatka. Ho 4ToO e 3a OpraHbl 9TH CEMEHO-
nonmu? OGOTAaHMKM TOBOPSAT, YTO 3TO JIUCThS. OTH Oec-

HUBETHBIC., HE3CJICHBIC, OKPYIJIbIC, MSCUCTBIC, OCTar0-

Hayxa u obwecmso

IIMeCs MOJ 3eMJICH Tela OHM Ha3bIBAIOT JIMCTHSMH H,
KaKk MBI TOTYac yBHIUM, He 0e3 ocHoBaHusi. CTOHT OT
ceMeHH 0000B MepelTH K OMIDKaiIieMy pacTeHHIO —
K ¢acomn: y dacomn 3t cemeHoxonu (¢ur. 2, b, a)
yKe HE OCTAHYTCS MOJ 3eMJICH, a BBICTYIIAT HAJ ee I10-
BEPXHOCTBIO M TNPUMYT 3€JICHBIH IBET, CBOMCTBEHHBIN
muctbaMm (¢ur. 2, d, ¢); y kieHa, y siceHs ¢opma ce-
MEHOZOJIM eule Onke MpuOImkaeTcs K OOBIKHOBEH-
HOMY JIHCTY, M, HaKOHEI, y JIUMBI 3TO OyXyT HAcTOS-
IIMe, TOHKUE 3€JICHbIC JIMCTOYKU C 3yO4yaTbiM KpaeM U
KWIKaMH. VTak, CEeMEHOIONIM Tropoxa, HEeCMOTpsl Ha
TO YTO OHH HH I[BETOM, HM BHJIOM HE HAIlOMHUHAIOT JIH-
CTBEB U JXUBYT B 3€MJIC, Mbl JOJDKHBI NIPU3HATHL 3a JIU-
CTBs. 3a TUMH HEPBHIMH, OOBIKHOBEHHO HE IOXOXH-
MH Ha HACTOSIIHE JIMCThs OpraHaMH Ha BBITATHMBAIO-
meMcsl cTeOeNlbKe MOSBISIOTCS YK€ HaCTOSIIHE JIHC-
Ths, HO HE BCErla cpasy IOSBISIOTCS TaKHe, Kakue
BCTpEYaeM Ha B3pOCIIOM pacTeHUH. BoT, Hampumep,
MOJIOZIOE PAcTeHBbHIIE sCeHs. BcskoMy 3HakoMa ¢op-
Ma JIMCThEB SICEHS: Ha OOIIEM 4YepellKe pPacHoioKeHO
HECKOJILKO I1ap JINCTOYKOB M Ha KOHLE €Ile OJMH; Ta-
KAM 00pa3oM, IIeJbIH JIMCT COCTOMT M3 CEMH, JIEBSITH
iy 6oJ1ee TUCTOYKOB. DTO TaK Ha3bIBAEMbIH CIIOXK-
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KA. Tumupsizen

Hel Juct. Uto ke MBI BuaumM 3aech (¢ur. 3)? 3a

meyms  SI3BIYKOOOPA3HBIMH U

HECKOJIBKO  MACHUCTBIMH

covenomomsmu  (C1)  CIEMYIOT JBa JMCTa € 3y0uarhiM
KpaeM M scunivn JKHJIKAMH (f), HO JIMCThS NpPOCTHIC, a
He cnoxHble. [TompIMasch Bbllie MO CTeOMIO, BCTpeda-
€M YK€ JIHCThs, COCTOSILIE M3 TpeX JHUCTOYKOB (f'),
elie BbIIe — HMX yXe miath (f") W, HaKOHel, CeMb H
JCBSITh, TO €CTh HAYMHAIOTCS TaKHe JIUCTBS, M3 KaKHX
COCTOMT BCs JIICTBAa B3POCIOrO JepeBa. Ilepexox oOT
CEMEHO/IONU K HACTOSIIEMY JIUCTY COBEpIIHJICS MOCTe-
NEHHO, WX CBSA3bIBACT LENBIA PAN MPOMEKYTOYHBIX
¢opM. HeBONBHO BBIHOCHIIL BIICYATICHHE, YTO OJHH
U3 OTHX OpraHoB 00pa3oBajiCs M3 JPYyroro M BOT Te
HPOMEKYTOUYHBIE CTYIICHH, 4epe3 KOTOPBIE OH IOIDKCH
OBUT IPOUTH.

OOpatuMcst Temepb K IIOYKE JiepeBa,
KICHA WM KOHCKOrO KallTaHa,
HalpuMep, CMOPOAMHEL
CBOEOOPA3HBIC OPraHBbI:

HanpumMep
WIH KyCTapHUKa,
CHapy)Xd MbI BCTpeYaeM
YeUIyHKH TEeMHOOYphIE, Cy-
XOLIABBIC, KOXKHUCTBIE, HHOT/IA JIUIIKHE, CMOJIUCTHIC;
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HO eCJIM Mbl pacTpellieM MO4YKY MJIH JaauMm & pac-
NMyCTUTLCSA M 3aTeM, 00pbIBasi OJHY 3a ApPYIoi ee 4ya-
CTH. PaCHOJIOKMM HX f Psil. TO 3aMeTHM CJIeqylo-
1ee: KHAPYKM JIE)KMT HECKOJIbKO HACTOSILIUX Yelry-
eii, OKpalleHHbIX B TeMHBIH LBET, KOPOTKHX, Ty-
NbIX. MOYTH OKpyrioi ¢opmel (dur. 4). 3arem 3Ta
¢opma Oyner Bce Oostee u GoJiee YIJIUHATHCH, U OK-
Packa mHepexoMT B 3eJIeHYI0; Ha BepXylIKe OJHOMH
M3 TAKHMX YellyeK 3aMeTUM HesICHbIi, CKOMKAHHbII
Oyropok; gajnee 3T0T Oyropok yBeJIMYHBaeTcs B pas3-
Mepax M pacnpasisiercsi. Byropok 3ror — Hacros-
IIUi. HEMHOI0 CMOPIICHHBIH JIMCTOYEK; 4YeM Jajee
BHYTPb IOYKH, TeM siCHee 3TOT OPraH IpeBpaiiaer-



csl B Ty 4YacTb JIMCTa, KOTOPYIO MBI Ha3bIBaeM nIdC-
MUHOU, a PACUIMPEHHAs YacThb NEPBBIX YELIyeK, Cy-
KHMBasCh W BBITATUBAsACh B JUIMHY, NPUHHMAeT Ha-
cTosimyto crebenbuaryio (GopMy JIHCTOBOTO uepeu-
ka (dur. 4 KOHCKMH KamTaH M 5 — CMOpPOAU-
Ha). MBI BCTpewaeM, CIEIOBAaTENbHO, TO XK€ SBIe-
HHUE, KOTOpOE BHMIEIH y MOJIOJOTO PACTEHUS SICEHS:
KaK TaM CEMEHOJIOJISI, TaK 3/leCh uellyliKa psIoM He-
YyBCTBHUTENBHBIX, IIPOMEXKYTOUYHBIX (OpM Iepexo-
OUT B JHCT. M BHOBb 3aKpajbIBaeTCs COMHEHHE: aa
HE OJUH JH 3TO M TOT XXE OpPraH, TOJIHKO BHIOU3ME-
HHUBLIMIiCA COOOpasHO CBOEMY CIELHaIbHOMY Ha-

3HAYEHUIO?

HayaB ¢ ceMeHHM WM C MOYKH, MbI JHOOpAIHChH 110
HACTOSILErO JINCTa — TaKOro, U3 KaKUX COCTOMUT BCS
3esieHas JaucTBa pacteHui. [lpousBens Takoil JucCT,
pacTeHHe CIIOBHO BBIOWBAETCS Ha TOPHYIO JOPOry H
IOJ CBOCI0 PACTYLICK BEPLIMHOW NPOM3BOAUT JIUCT
3a JMCTOM Kak Obl IO OJHOMY oOpasiy, Kak Obl OT-
nuBas B ogHy (opmy. Ho He OIHM TOJNBKO JHMCTBS
HNPUHOCUT pPAcTeHHE: IOCTHTHYB H3BECTHOTO BO3pac-
Ta, OHO MNPOU3BOAUT M JAPYTHE OpPraHbl — LBETHl U
wioabl. OGBIKHOBEHHO 3TOT MEPEXOJ OT JHCThEB K
COBEPIICHHO OTJIMYHBIM OT HHX MO BHIY OpraHam
[[BETKAa COBEPIIAECTCS BHE3allHO; HO
HEpeIKHe ClIydau,

CYIIECTBYIOT
rje MOsBJICHHE LBETKA 3apaHee
HpEeIUyBCTBYETCS MO TeM H3MEHEHUSIM, KOTOpbIE 00-
Hapy>XHMBAIOTCSI B BEPXHHUX JIUCTBAX. OOpartumes K
OIHOMY OOIIEH3BECTHOMY PAaCTEHHI0O — K OOBIKHO-
BEHHOMY CaJl0BOMYy IHOHY. BceM 3HakoM ero Jucr.
Ho, ormpaBmsisick OT Takoro Jmcra BBepX HO cTeO-

Hayxa u obwecmeo

0, 10 HAIpPAaBIEHHIO K LIBETKY, Mbl 3aMETHUM, YTO C
Ka)XIBIM HOBBIM JIHCTOM 3Ta (opma Bce Oosee u 6o-
Jiee U3MEHSIETCS M JeNaeTCsl HaKOHEIl COBCEM Hey3-
HaBaeMod. [lepBoHa4ambHO BECh JIUCT COCTOSUI U3
OJMHHAALATH WIN JEBATH JIMCTOYKOB, PACIIOIOXEH-
HBIX MO-TPOE; 3/1€Ch UX YK€ TOJNBKO TPH, a B IpPOMe-
KYTKE MEXKIY OSTHMH JBYMS JIUCThSIMH MBI HAIIUTH
OBl U Takue, y KOTOPHIX ObUIO OBI ceMb M ISTH JIUC-
tukoB (¢dur. 6). HakoHen, Bech JHCT COCTOUT U3
onHoro usucrouka (¢ur. 8, pucyHok nessni). Kak
BUJIUTE, SIBJICHHE COBEPILICHHO OOpaTHOE TOMY, KO-
Topoe MBI Habmiojanu y siceHs. Tam ¢opma nucra
YCIOXKHATACh, 3[IeCh OHa YINPOINaeTcs, mpoxoas o06-
paTHO MO TEM € CTYHEHSAM. DTOT NPOCTOH JIHCTO-
YeK MOKa eIe COBEPUIICHHO CXOX C BEPXYIICYHOIO
JOJIeil LeJIoro JIMCTa; HO BOT M OH HAa4YMHAeT H3Me-
HATBCS: €ro KOPOTKHH UEepelIoK pacIiiupsercs B
IUIOCKYIO KOXKHCTYIO YellyiiKy, a ITaCTHHKa IMOCTO-
STHHO yMEHbBIIAETCs, YMEHBIIAETCsl, BOT OHA IPHHSI-

ga GopMy HEOOJBLIOTO 3ENICHOro s3blYKa Ha BeEp-
XYIIKEe 3TOH KOXHCTOW demryiiku (¢wur. 8), HOT oHa
yXKe TOsBISETCS B BHUJEC HEOOJBIIOro IIMIbLA HIH
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BOT
ona BoBce mcuesna (¢ur. 7). Ilepen Hamm ocramachk
yenryika IjeHdaras,

UIETUHKHM B BEpPXYLIEUHOM BBIEMKE UEHIYHKH,
JKEITOBATO-3€NIeHasi, C Kpac-
HOBaThIM KpaeMm. Hamr nmct mpeBparmicsi, Tak cKa-
3aTh. HAa HAMIMX TIJla3aX, €ro IUIaCTHHKA HcdesNa, a
U3 Yepemka o0pa30BalICsl OpraH, CXOMHBIH M IO TIPo-
HCXOXJCHMUIO M MO HAa3HAYEHHWIO C dYemIyHKoH, pac-
CMOTPEHHOH HaMHM B TIouke KamrTaHa. Kak ToT, Tak
U Jpyrod NpEeACTaBIAIOT HaM IDIACTHHYATO-Pa3BH-
TeI uepemok. Kak TOT oxpaHser B IOYKE MOJIOJBIE
JHUCTBS, TaK OSTOT OXpaHAET BHYTPEHHHE, HEXHBIE
YacTH IBETKAa. OTOT OpraH HasbIBaeTcs HAUMEIUC-
mukom, a BECh KpYyr TaKuX IIICTOUKOB Yauiey-
Kout. VTak, YameaucTHK — HE YTO HHOE, KaK H3Me-
HEHHBI JucT. Bo MHOrmx ciydasx sTo Opocaercs
caMo co0o0if B Iiaza — CTOMT BCIIOMHHTH 4YalleHC-
THUK PpO3bI, COXPAaHWBIIMH JIMCTOBYIO IUIACTHHKY,
HO y PEIKOrO pacTeHHs Mbl B COCTOSHHM IIpOCIIe-
JIUTh TAKOHM IOCTEICHHBIN IIepexo], KaK y IIHOHA.

3a vallleIUCTHUKOM B LBETKE CIEAyeT psAj] JIHUC-
TOYKOB, TO OE€JBIX, TO SIPKO OKPANICHHBIX, C HEXHOU
aTIacHOW WM 0apxaTHOI MOBEPXHOCTBIO, KOTOPOM
TaK TIICTHO CTAapaloTCs MOApaXaTb B HCKYCCTBEH-
HBIX LBETaX: 3TO — JICIIECTKU, a BCE BMECTE — BCH-
yuk. Kaxkercs, 31ech Mbl BCTpedaeM pe3KHH CKa-
YOK: MEXJy JENEeCTKOM U YalleJUCTHKOM pO3 HET
HUKakKoro cxoicrsa. Ho ocraBuM B CTOpOHE po3y U
nepeiseM K JpyruM LBeTaM. YK€ y IHOHA CBS3b
MEXAy YalmleINCTHKOM M JIEHECTKOM BHJIHA B Kpac-
HOI OTOpOYKE YallleIMCTHKAa M B BEPXYLIEYHOW BBI-
eMKe Jenectka (¢ur. 7), HamOMHHAIOMEH TaKylo
K€ BBIEMKY dallenucThka (¢pur. 8, pUCYHOK Kpaii-
HUHM TpaBblif), HO y KaMeNIHH, HallpuMep, MBI Haxo-
JUMCSI B TIOJTHOM HEIOYMEHHUH, TIe KOHYAeTCs dalle-
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JIUCTHK, IA€ HAYUMHACTCA JICIICCTOK

TaK TIIOCTCIIC-
HEH W HEYYBCTBUTCJICH IIEPEXOA OT IKECTKOIrOo 3€je-
HOro 4YamiejIuCTuKa K HEXKHOMY 6CJIOMy uin  ajaomy

JICOECTKY. I/ITaK, JICTIECTOK — HC€ 4YTO HMHOC, KakK

TIpeBpaTHBIINHCS

HalCJIMCTHUK, CBOKO

KOTOpBIH, B

ouepenb, €CTb BHAOM3MEHEHHBIH JIHCT, CIIENOBa-
TENbHO M JIENECTOK — He 4YTO HMHOEe, KaK JHCT. 3a-
[JISHEM TeHepb BO BHYTPEHHOCTb IBETKA.
Ul 3TOrO0 CHauanua
npumep Juiuio. U3

HECKOJIbKO OpraHoOB,

Bri6epem
KaKoW-HHOyAb IOKpyIHee, Ha-

Cp€aHbl LBETKAa BBICTABIACTCA

COCTOAIIUX M3 TOHKOIo CTeC-

6eIILKa, WK HOXKH, Ha BCEPXYIIKE KOTOpOI7I CHIOAT

MoTepex MIPOJIOATOBATHIX

JBa JKCIITBIX MCIIOYKa,

JIOTIHYBUIMX HpPOAOJABHOW TpemuHoW. W3  TpemuHs

BBICTYIIAC€T pacchinyaTas OpaHKEBas IIbUIb. Chvyi op-
TaHbl HAa3bIBAKOTCA MbIYUHKAMU,

MCHIOYKH, 3aKJIII0-

YarIIHXe MblJIb, TAK MU HA3BIBAIOTCA Nbl/IbHUKAMU, A



Hecymass X HOXkKa — Humbio. Kazamoch Obl, Mex-
Iy TBIYMHKON W JICTIECTKOM YK€ HET HHYEro OOIIero.
Ho He OyaeM moCIENIHbI U MOWIIEM OISATh HMOAXOMs-
muid npumep. Bceskomy,
OOBIKHOBEHHAsT Ha HALIMX peKax M MpyAax BOIsSHAas
KyBIIMHKa C €€ OOJNBIIMMH, TOYTH KPYTJIBIMH, IUIa-
BalONIMMH HA MOBEPXHOCTH BOJBI JIUCTHSIMH U KPYII-

KOHCYHO, 3HaKoOMa CTOJIb

HbIMU OCJIBIMH IIBETaMHU. PacTperuieM OJWH Takoi
Oenblii LBETOK M PACIONOXUM €ro OpraHbl, Kak 3TO
Mbl CHAENAJM C TMOYKOM KalTaHa, HAauMHAs C Kpai-
HHUX, TO €CThb Hapy)XHBIX, OCJBIX JIENECTKOB M KOH-
qasi JIeKAIUM OJIMKE K CepeinHE [BETKA OPraHoOM C
JKEITHIMH ~ IBUIBHBIMM ~ MEIIOYKAMH U HECKOJIBKO
pacIIpPEeHHO0 IIOCKOI0 HUTBIO — OpraHoM, B KO-
TOpOM MBI y3HaeM TbhuMHKY (¢ur. 9). Kak sumure,
U 3[eCh MBI 3aMeuaeM COBEPIICHHO HEYYBCTBHUTEJIb-
HBI TIEPEXOJ; BOT HACTOANIMHA OCNBIA JIEECTOK, BOT
Ha BEpIIMHE €ro MOSBWINCH ABA MKENTHIX ISTHBINI-
Ka, OHM pacTyT, a OCHOBAHHE JIENECTKAa MEXIY TeM
CY)KHBAeTCs; BOT SICHO OOO3HAUMJIMCh YK€ IBa IpO-
JIONTOBATBIX MEIIOYKa, & OCHOBAHHE JICTECTKa TIpe-
BpPaTWIOCh B Y3KYIO IOJIOCKY, W BOT, HaKOHEI, Ha-
CTOSAIIAsT THIYMHKA, MBUIBHUKH KOTOPOW pacTpecKH-
BAIOTCS JIOJIEBOIO MICNBIO M BBICHINAIOT TBUTBIY. Jle-
IIECTOK Iepelen B THIUMHKY. JlOKa3aTeJbCTBOM BO3-
MOXXKHOCTH TakKOTO IpPEBpAalleHHs CIYy)XUT (GakT o00-
paTHOTO TPEBpAIICHUS THIYMHKH B JICMIECTOK, KOTO-
pPBIM TONB3YIOTCS B CaJOBOACTBE. Takue IBETHl C
THIYMHKAMH, TPEBPATUBIIMMUCS B JICTICCTKH, HAa3bI-
BatoTcst Maxpogvimu!. Tak Hanpumep, OOBIKHOBEH-
HBIi THOH WMEET TISTh JIEMECTKOB M MHOTI'O THIYH-
HOK; Y MaxpoOBOT'O € MHOTO JICTIECTKOB U COOTBET-
CTBCHHO MEHEE THIYMHOK, W €CJIIH MPUCMOTPEThCS

Oommke, TO yOemmMmcs, 4YTO BHYTPEHHHE JIETIECTKH
HPEICTAaBIAIOT IMEePexo] K THIYMHKAM: Ha Kpaw sp-
KOKPAaCHOTO.  HECKOJIKO ~ CMOPIIEHHOIO  JINCTOYKA
cumAT Ooliee WM MEHEEe Pa3BUTHIC JKENThIC HMBUIBHH-
ku. B mportotune Hamel po3bl, B IIMIOBHHUKE, MBI
BUJIUM TOJIBKO MSTh JICHIECTKOB M MHOXECTBO THIYH-
HOK; B PO3€ 4YacTb 3THUX THIYMHOK IIpEeBpalllcHa B Je-
MeCTKH, TOTOMY HX Tropa3mo Oonee maTH. SIBIEeHUS

MaxpOBOCTHU JIFOOOTIBITHBI €IIC B TOM OTHOLICHHWH,

1B HCfICTBHTCHLHOCTH, U IIpUpoze, 4acTh LBETKa, BEPO-
ATHO, 06pa3OBaJ'H/ICL, Kak W B HamMX MaxpoBeIX LBECTaAX, TO
€CThb JICIIECTKH IIPOM30LIIM M3 TBIYMHOK, & HE TBIYMHKH H3 JIe-
IIECTKOB.

Hayxa u obuiecmso

YTO OHH MOTYT OBITh OTYACTH BBHI3BAHBI HCKYCCTBEH-
HO. TOYHO Tak K€ HMCKYCCTBEHHO MOXXHO BBI3bIBATh
MPEBpAICHHE KPOIOIIUX YCIIyeK JIMCTOBBIX IOYEK B
HACTOSIIIUE JIUCThs. 3HAYUT, HE TOJIBKO IyTeM Ha-
OJIOZCHUS, HO W IyTEM OMbITa, Bceraa Oosee yoemu-
TENbHBIM, MBI MPHXOAUM K 3aKJIIOUCHHIO, YTO OJUH
JINCTOBOW OpraH MOXKET MpeBpaliaTbCs B Ipyrou.

Iponomkas Ham mMyTh, HPOHHKAEM Teleph B ca-
Myl TJIyOb IBeTKa. 3a TBIYMHKAMH MBI BCTpEYacM
MOCTICIHUIA OpraH L[BETKA — TIOCICAHUN IOTOMY,
YTO OH 3aHHMMAeT €ro CPEeJHHY U TeM 3aBepIlacT ero
pOCT, a CIeNOBaTeNbHO, W POCT TOW dacTtu cTedis,
KOTOpas OKAaHYMBAETCS 3THM LIBETKOM. OTOT OpraH
Ha3BIBAETCS HMeCMmUKOM, WIW niooHukom. Ilectu-
KOM IIOTOMY, 4TO HHOT/Ia (KaK, HallpuMep, y BUILI-
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KA. Tumupsizen

HU. ¢ur. 10) oH cBoeto (OpMOIL. €O B3IYTHIM, OK-
PYTJIBIM  OCHOBaHHEM  (3a6513v10),
KoH (cmonbuxom) w ns

BBITSIHYTOIO  IIeH
KPYIJIEHHOIO  BEpPXYILKOH
(poiibyem). HamomMuHaeT mecT. lLmogHWKOM ke Ha-
3BIBAa€TCS ON IOTOMY, YTO 3TO — Ta 4YacTh I[BETKa,
KOTOpasi TpeBpamaercs B IUIOA. TaKuX IUIOZHHKOB
B IBeTKC OBIBaeT OAHH, ObIBaeT M HecKoibko. Hrok-
HSSL €ro 4acTh, 3aBsi3b, BHYTPH MOJIas, TaK 4TO BECh
opraH B HACTOSIIEM IIpEMEpe CKOpee BCEro HaIlloMU-
HaeT OyTeUIOUKy. B momocTH 3akmiodaeTcs OAHO,
WIN HECKOJIBKO, WM JaXe OYEeHb MHOTO OKpPYTJIBIX
6enoBaThIX TeN —

suyek. BHOBb C HexoBepuem

BCTpeYaeM Mbl 3TOT OpraH; Ha OTOT pa3, Kaxercs,
HET W TEHH CXOJICTBA C JIUCTOM, W BHOBb YyJAadHBII
BEIOOp IpHUMEpOB yOequT Hac, 4To M OH 00Opa3oBai-

Csl M3 OTHOT'O MUTH HECKOJIBKUX JINCTOYKOB. HexoTo-

pble HEHOpPMAJIbHBIC, YPOJIMBBIC LBETHl, K KOTOPBIM
MBI JIOJDKHBI OTHECTH M MaxpoBble, NaayT HaM K TO-
My kmod. Tak, HampuMmep, B MaxpoBBIX IIBETaX TOH
K€ BHIIHM WJIM YEPElIHH HEepPeIKO IUIOAHMK M3 Oy-
TBUIBYATOTO OpraHa IpeBpalaercs B
I Bo wmHormx

CllydasX HeT maxke HamoOHOCTH mpuberatb K ypon-

HACTOSIINE
JMUCTOYKH, ONWH win 1Ba (¢dur.

JHUBBIM PAcTEHMSM, IUII TOTO YTOOBI YCMOTPETh 3TOT
JHUCTOBOIl XapakTep IUIOJHUKA M IPOMCXOMAALIErO U3
Hero mioga. CTOHWT, HampuMep, B3IJISAHYTh Ha IUIOA
0000BBIX PACTEHUI1, HAIIPUMEP TOPOXa (CTPYIOK —

A — MNecTHK, OTYacCTH NPEBpATHBILMIiCA B JUCT; B — TOT
JKe MeCTHK B IomepedyHoM paspese; C — MeCTHK, IPeBpaTHB-
ILIMICS B JiBA JIUCTOYKA.
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000 —
Jydiie, Ha

B OOBIKHOBEHHOIl peun, M0 TEPMUHOJIOTHU

OOTaHMKOB), WJHM. erne 0] IMHUOHA
(pur. 6), uyToOBI yOemAWTBHCA, YTO 3TO HE YTO HHOE,
KaK JIMCT, Kpas KOTOPOrO 3alaxHyluCh W CPOCIHCH
MPOJONBHBIM IIBOM, 00pa3yst MOJBIA BHYTPH OpraH.
B gpyrux ciydasx 3penblii IUIOJ TPH pacTpecKUBa-
HUM SICHO OOHApy)XHBaeT, 4YTO OH, a CJIeJOBATeNbHO,
W TUIOJHHK, W3 KOTOPOrO OH 00pa3oBaycsi, COCTOUT
W3 HECKOJNBKUX JIMCTOYKOB, CPOCIIMXCS CBOMMH Kpa-
siMu. WTak, MIOAHUK TPOU30IIENT W3 OJHOrO HIH He-
CKOJIBKHX OOTaHHUKHU

BHJIOU3MCHCHHBIX JIMCTOYKOB,

TaK U Ha3bBAIOT UX naodoaucmuxkamu. Ho He BO
BCEX HEHOPMAIbHBIX [BETaX IUIOAHUK IpeBpalaeT-
Cs B HACTOAIIME JUCTOYKHM, KAaK MBI 3TO BHIUM Y
BUIIHA. B JApyrux cioydasx OH mpeBpamiaercs B Op-
TaHbl, ONMKE K HEMY CTOSIINE, — B TBHIYMHKH U Jie-
NMecTKH. B 1IBeTke WB MOXHO HHOTAA MPOCIEIUTH
Mepexo/pl MeXAy NEecTHKOM U ThlYMHKOH. B cepen-
K€ MaxpoBBIX ITHOHOB MOJKHO WHOTJA HaWTH SIPKO-
KpacHbIe JIENEeCTKH, Ha Kpalo KOTOPBIX CHIAT Oenble
OnmecTsmue SIMYKH: 3TO, OYEBHIHO,

IUIOAHUK, IIpe-

BpaTUBIIMICS B JIETIECTOK, HO COXpPaHMUBILUN CBOHU

SIMYKA. 3HA4YMT, MECTHK MOXET IIPeBpaIaThcsi 00-
paTHO BO BCE IPEIIIECTBOBABIINE €My OpPraHBI: THI-
YUHKH, JICHECTKH M HACTOSIIME 3€JICHBIC JIMCTOYKH.
He ykaspiBaeT JM 3TO MpPSAMO, YTO BCE OTH OPraHbl
OJIMHAKOBOT'O IIPOUCXOXKACHUS?

B HameM aHanuM3e pacTeHUst Mbl JOIUIM 10 CaMo-
r0 BEpXYIIEYHOr0 OpraHa — IUIOAHMKA; Jaliee HTTH
y)Ke HeKyla, OCTaeTcsi TOJbKO YIIyOUTbCS BHYTpPh
IUTOJJHUKA, B TIOJNIOCTH €ro 3aBs3H. Kak yxe ckasaHo,
MBI TaM BCTPETUM SMYKH. YTO XKe Takoe ITH SHUKH?
W Ha 5TOT pa3, Kak W IpexJe, OTBET NaAyT HaM He-
KOTOpBIE YpOJUIMBBIC, YKJIOHHBIE IBETH. B  Takux
[[BeTaX, B KOTOPHIX IUIOAHHKH IIPEBpAlaINCh B 3elle-
HBIE JIICTOYKH, Ha Kpasx 3THUX JIMCTOYKOB, TaM, TIJe
JOJDKHBI OBUIM CHIETH SWYKU, MBI 3aMedaeM MaleHb-
KHE 3EJICHBIC JIMCTOYKM WJIM LieJble JIMCTOBBIC IOYed-
KU. 3HAUUT, M SUYKM M HX YaCTH HE 4YTO HHOE, Kak
JIMCTOYKHU MIIH YACTH JINCTOYKOB.

Takum o00pa3oMm, MBI OPUXOOUM K TOMY oOmeMy
BBIBO/LY, YTO BCE YacTH LBETKA — TOJIbKO BHJOH3ME-
HMBILIHECS JIMCTOYKH, BECh IBETOK — HE 4YTO HHOE,
KaK MpeBpaTUBLIAsics JUcTOBas nouka. CrpaBemin-

BOCTb 3TOrO BO33pCHUSA MNOAKPCIIIACTCA HEPEAKUMH
Clly4assMU HBCTOB, U3 CPEAUHBI KOTOPBIX BBIXOAUT 3€-

JICHAs1, MOKPBITAs JIUCThbAMHU BETOYKA. beiBanu naxe



Clly4au, 4TO TaKWe BETOYKH BBIPACTAIN U3 IIOJOCTH
3aBs3U; WX JaXe OTpe3ald, Cakald B IOYBY, U OHH
MPUHUMAIIHNCE.

Ho kakas xe Oyner nanmpHelmas cyapba sudka —
HE YpPOJUITMBOTO, IPEBPATHBLIErOCS B 3€JEHBIH JINCTO-
YeK, a Hacrosmero, HopmaibHOro? Korma pactenue
OTIBETET, KOTZa OOJETAT €ro JEHNEeCTKH, 3aBSHYT ThI-
YMHKY, a TUIOAHHUK NPEBPAaTHTCS B IUIOA, TOTAA SHYKH
npeBpaTsATCs B CEMEHa, TO €CTh B 3a4aTKH HOBBIX
pacteHuid. 31ech, OYEBHAHO, OKAaHYMBAETCS Haml 00-
30p BHEIIHHMX 4YacTed pacTeHus. S1 pasBepHyn mepen
BaMU TIOJHYIO KapTHHY BHEIIHHX MPOSBICHUH XKH3-
HU pacteHus!. HauaB ¢ ceMeHH, MBI BEpHYJIHCH
OmATh K CEMEHHM JXe€ H TakuM 00pa3oM 3aBepIIvIN
MOJHBIM LMKI PAcTUTENbHOM JKM3HH. 3a STHM LUK-
JIOM HauyHeTCs BTOpOH, MOMOOHEIA ke — M Tak jaiee,
B OECKOHEYHOH CMEHE IMOKONEHHH. DTOT CKy4YHBIH, HO
HEOOXOMVMBIN ST JaJbHEHIIEero W3JI0XKEHHs Iepe-
YeHb OPTaHOB s CTapajcs HECKOIBKO CKPACHUTh, OXKH-
BUB, CBSI3aB €0 OJIHOIO PYKOBOJSINCIO Maeed — Hie-
el mpeBpameHus, WIH Memamopgo3a, OpraHOB.
D10i1 uieell Hayka 00s3aHa TJIaBHBIM 0Opa3oM IMOATY -
yueHoMmy ['ere. PaccmaTpuBaemas ¢ 3TOH TOYKH 3pe-
HUS PacTUTENbHAs JKU3Hb IPEICTAaBISIETCd KaKOIO-TO
(daHTacMaropueil, KakMM-TO pSJOM CMEHSIOIUXCA U
MepexXonsdnX OJHAa B JPYryl0 TYMaHHBIX KapTHH.
Tonbko YTO mepel BaMHU CIOXKUTCS ONpPEIEICHHBIN
o0pa3 W3BECTHOTO OpraHa, Kak YK€ OH CTaHOBUTCS
HESICHBIM, HEY3HAaBAaeMBIM, IIONyJaeTcsi YTO-TO HEo-
NpeacJIC€HHOC, U 3aTEM MaJlo-IIoOMajly BHOBB BBIACHS-
eTcs, HO y)Xe Apyras opma, Apyrod opras, M Tak Ha-
Jee W Jajnee: OJWH CMEHseTCs IPYTMM, OAWH HEdyBCT-
BUTENBHO IIEPEXOJUT B JPYroil, NMOKa HE 3aBepIINTCS
TOJHBIA KPyr pa3BUTHUS, MOKA HE IOJIYyYUTCS IIEPBO-
HauaJIbHBII UCXOAHBIM oprad. Jlo cux mop Mbl MMenu
B BHJY TOJIBKO JIICTOBBIE OPraHBI, HO, KpOME HUX, Te-
JI0 pacTeHHs IMpPEACTABIAET HAM €lIe OBa JIPYTHX Op-
raHa, 3a4aTKd KOTOPBIX MBI BCTpEYaeM YXKe B ceMe-
HH, — WMEHHO HECYIIMH JIHCTbsA CTeOeNb M KOpPEHb.
Ho u 3Tu saBa opraHa, ¢ IEpBOro B3IJIsia CTONb pas-

! Ha nekuun K OyKBaJbHOM CMBICIE pa3BepThIBANACh TMpe-

BOCXOJHAss (B HECKOJIBKO CaXEeH JUIMHOK) KapTHHA, [PUHAl-

JeKaBlIass KUCTH HaIIero 3HaMeHuToro mmcarens B. T KO‘pO-

JIGHKO. B TO Bpems emie ObiBuiero cryaeHtoM [lerpoBckoi  aka-

JCMHUHU. K COXKaJICHHUIO, 3Ta TIpeKpacHas KapTuHa TIOruOIHN

BMECTE CO BCEMHM KOJUICKIMSAMHM OOTaHMYECKOro KaOuHeTa aka-

JIEMHH HO BpeMs Toxkapa B 1880 r.

Hayxa u obwecmeo

JIMYHbIE, KUBYIIME B Pa3IMYHBIX Cpelax, B HEKOTO-
PBIX, TpaBla pEIKHX, CIy4asxX CIIOCOOHBI B3aUMHO
npeBpamarbes. B oTHX ciiydasx crebelnb, 3apbIBasich
B 3eMJIIO, NPUHUMAeT XapakTep KOpHs; KOPEHb, BbI-
XOIs Ha CBET, IOKPBIBAsCh JIMCTBSIMH, IPHHUMAET
xapakTep cTeOmsa. CnemoBaTenbHO, CTEOETb U KO-
pEHb, KaK JiBa MPHUCIOCOOIEHHBIX K YCIOBHAM Cylle-
CTBOBaHUs BHIOM3MEHEHHS OJHOTO OpraHa — OCH, U
HPUAATOK 3TOW OCH, JIUCT C €ro MHOTOYMCICHHBIMH
YenryHKamMu, JIeNeCTKaMH, TbI-
YMHKaMU ¥ IPOY.,— BOT T€ OCHOBHbIC BHEIIHUE Op-

BHUJIOU3MCHCHUIMU,

raHbl, KOTOPbIE NMPOHM3BOIUT B TEUECHHE CBOEH >KHU3HM
COBEPILECHHOE PACTEHHE.

Jlo cux mop, corjacHoO XOASYNM IOHSATHSAM O pac-
TEHHWH, MBI JOIYCKaJM, YTO CeMs MPEJCTaBIeT Haya-
JIO W KOHEI| PacTHTENbHOU xu3HH. Ho pokmaercs co-
MHEHHUE: BOpPABE JIHU MBI BUICTh B HEM JCHCTBUTEIIH-
HO€ Hayajuo, ACHCTBUTEIbHYI0 HCXOJHYIO TOYKY pac-
TUTETIPHOW XM3HU WU, OBITH MOXET, MBI B COCTOS-
HUM pa3iBUHYTH Jajiee €€ IpPEeesIbl, MOXEM BbICIIe-
IUTH ee 10 OoJee mpocreifmero Hadana? B camom ne-
Jie, ONMCAaHHOE HAMHU CeMsI — ellle OYeHb CIIOXKHOE Te-
JI0, B €T0 3apOJbIIIe MBI 3aCTaeM yXKe LIeJIoe 3a4aTod-
HOE PacTEHBHIIE, CO BCEMU IOYTH €ro YacTAMH.

Jlisg Toro 4yTOOBI HAWTH 3TO MpOCTeifliee Havaao
pacTUTEIBHOTO OpraHU3Ma, MBI JOJDKHBI OOpaTHTHCS
OT OOBIKHOBEHHOI'O
NpPEACTaBICHUA O PACTCHUH, — OT TOTO THIUYHOTO

K pacTeHusM, YKIOHSAIOUIUMCH
pacTeHus, CHaOXXEHHOTO CEeMEHaMH W IBETaMH, C KO-
TOPBIM MBI TOJIBKO YTO YCIEIH TO3HAKOMHUTHCSL.

Ecnmu mpu HeOONBIIOM YCHIMH BOOOpa)KEHHS BBI
OTpELIMTECh Ha MMHYTY OT HACTOSILEro U IepeHece-
TeCh MBICIIEHHO B OJHY U3 JXHMBOIHCHBIX OKPECTHOC-
Teil Mocksbl, HanpuMep B KyHieBo, u mnocrapaerech
BBI3BAaTh B CBOGH NaMATH Te BIICUATICHHsS, KOTOpHIE
BBl HCIIBITBIBAJIM, CITyCKasiCh IO TPONUHKE B KyHIEB-
CKMH OBpar, TO, KOHEYHO, BCIOMHHUTE, YTO IO Mepe
TOTO, KaK BBl MOTPY)KAJIUCh B €ro 3€leHyI0 3apocib,
[0 Mepe TOro, Kak Bac OXBaThIBajla €ro ChIpas, Mpo-
NMHUTaHHAs MCHAapeHUsMH aTtMocdepa, HallUM TIja3aM
MPEJCTaBIsIaCh COBEPLIEHHO CBOeOOpa3Has pacTu-
TenpbHOCTh. Ha KakmoM Imary, co JHa oBpara WIH C
ero OOpBIBOB, CJOBHO ITy4YKH 3€JICHBIX CTPayCOBBIX
MEephEeB WIM BOTKHYTHIE B 3EMJID» MAaKOBKM TMajbM,
TOpYaT y3opyaTble, PACKUHYTbIE MANOPOTHUKU ((wur.
12), a eme HIKE, HO TOHKOMY Oepery u B caMmoii BO-
JIe pyubsl WK OOJIOTHCTOMH JIyXKH, CIUIOIIHOKO LIETKOM
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CTONNMINCH €JTOYKH XBOIIA C KOE-TAE YIENCBIINMH
Ha HMX BepXyIIKaXx 4YepHbIMH rojoBkamu (¢dur. 13).
UeM-TO 4YyXIbIM, HEOOBIYHBIM KaXIBIii pa3 IaxHeT
OT JTOM KapTHHBI, HEBOJBHO YYBCTBYEIb, 4YTO 3Ta
pacTuTenbHAs OOCTaHOBKA COBCEM HE Ta, KOTOPYIO
OCTaBWJI HaBepxy oBpara. M 5To Oe30TyeTHOE BIle-
yaTIeHne He OOMaHBIBAaeT HAC; 3TOT MHpP NANOpPOTHHU-
KOB W XBOINCH JEHCTBUTENHHO COBEPIICHHO CBOEOO-
pa3HBIl MHp, WM, BEpHEE, OCKOJOK PACTUTEIHHOTO
MHpa, MOKpPBIBABIIETO HANly IIAHETy B JIABHO MH-
HYBIIHE TEOJOTHYECKUE JMOXH. OTH MaNOPOTHHKHY,
XBOIIM M CPOJHBIE C HUMU M TaKKe OYCHb OOBIKHO-
BEHHBIC B HAIUX Jecax IUIAyHBI, TO €CThb T€ CTEIIO-
IUECs, CyXOIUaBble, MOXOBHAHBIE PACTEHUs C IpHU-
MOJJHUMAIOINMUCS MECTaMH  JKeNTOBATBIMH  KOJIOC-
kamu (¢ur. 14), KOTOpbIMH HHOTJIAa YKpalIalOT OKHa
IIpY BCTaBKe 3UMHHUX paM, — BCE ITH PAaCTECHUS, WM,
BepHEe, CpoIHble ¢ HUMH (OpMbI, ObUIM Tpeobiana-
IOIe PacTUTEIBHOCTBIO Ha HAIllel IUIaHeTe B TO Bpe-
Ms, KOTa OOpa3oBHIBANCS KAMEHHBIA yroib. OTOT
yroib COJIEPXKUT HMX OCTAaTKH, IIENble CTBOJBI, OTIE-
YaTKU JHCTHEB, IUIOJA; TI0 STHM OCTaTKaM IpH ITOMO-
M HEKOTOPO# nonu (paHTa3uu MOKHO OBLIO BOCHPO-
W3BECTH BHIbI IPEKHEH pPACTUTEIBHOCTH Ha 3emie,
nmaHAma@TH, KOTOPBIX HE BHAAN HU OAWH deJoBedec-
Kuil rma3. Jleca TOW oOTHaneHHOH SMOXH 3aKIHOYAIN
JPEBOBHIHbIE  TAIOPOTHUKH,  YLEJCBIIME  Temeph
TOJNBKO B HEKOTOPBIX BIAXKHBIX TPOMHYECKUX CTpa-
Hax M Pa3BOJVMMBIC B HAlIMX opamkepesx. Ham mpu-
3eMHCTBIH, CTEIIOMMICA 10 3eMile IUIAyH OBUT mpen-
CTaBJICH TIPOMAJHBIMU Yeutyeopegamu (IETUAOACHA-
pOHAMH ), a HaIl TOIIMH, MEIKOPOCIBIH XBOII, TOJb-
Ko koe-rae B lOxHOH Amepuke emie AOCTHUTAIOLIHN
ObuT TIpe-
CTaBJICH TAKUMH K€ J[PEBECHBIMU KaJ1AMUMAMU, IK-

BBICOTbI HECKOJIBKHUX JCCATKOB (I)yTOB7

guzemumamu v ip.

51 TONBKO YTO HECKOJIBKO Pa3 YHOTPEeOMI BBIpaXke-
HHE, KOTOpOE HYXIaeTcsi B OOBSCHEHHH M HEJyBCT-
BUTENFHO BEpHET Hac K HamleMmy Bompocy. S ckasai,
YTO TUIAyHBl CPOJHM TAMOPOTHUKAM M XBOIAM M HYTO
Tenepb OJKUBYHIME (OPMBI BCEX JTUX pACTEHHH —
CPOJHM HCKONIaeMbIM. B dem e 3akmodgaercss 3TO
CPOACTBO M YeM BCE OTH IallOPOTHHKH,
XBOIIM OTIMYAIOTCS OT OCTalbHBIX JIMCTBEHHBIX U

IUIAYyHBl W

XBOWHBIX PaCTCHUIT?
HexoTopsle 0cOOEHHOCTH B JKM3HHM IAIlOPOTHU-
KOB YX€ JaBHO oOpaTwin Ha cebs BHUMaHHE Jaxe

Hayxa u o6wecmeo

J'lI’O)lGFI HEYYCHBIX; BCEM MU3BECTHBI IOOTHYECKUE I10-
BEpbs O LIBETEHHM INAINOPOTHHKOB B HOyb 1oj MBa-
HOB JIeHb. B OCHOBE 3TOro moBepbsi JIEKHUT HaOIIIO-
JeHHBIH ()aKT, YTO MANOPOTHHK HHUKOIJAa HE LBETET,
4TO y HEro HeT IIBETOB, KaK y JApyrux pactenuil. To
K€ CIIPaBEAJIMBO OTHOCHTENBHO XBOLIEH M IJIayHOB;
BCE OTM pAcTeHUs TaK M Ha3bIBAIOTCA Gecysemxo-
evimu. Ho ecnm y HHX HET L[BETOB, TO y HHX HE MO-
JKeT OBITh M CeMsH, KOTOpbIe 00pa3yloTcs W3 sSHYEK
B nBetke!. Yem e oHM pasmMHOXkaroTcs? Ecam Ml
o0paTUM BHMMAHUE Ha M3HAHKY JIMCThEB MAoOpOT-
HHMKAa. HA YepHbIe MIMIIEYKH XBOIIA, Ha XKENThle KO-
JIOCKM TIayHa, TO 3aMETUM, YTO BCE OHU KO BpEMe-
HM 3PEJIOCTH IIPEJICTaBAT Cleyrolee oblee sBie-

! B mocsie/tHeid JeKIHH Mbl YBUJIUM, YTO 3TO 3aKIIFOYCHUC

HE BIIOJIHE BEPHO.
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Hue. CTOMT UX BCTPSXHYTh HAJ PYKOH MM JIHCTOM
Oenoit Oymarw, W Mbl TOMYYUM TOHYaiilryro OypoBa-
TYIO WM JKENTYIO IbUIb. OTa MBUIb COCTOUT U3 OYEHb
MENKUX TelNell, BUAUMBIX TOJIBKO B MMKPOCKOI; OHH
TaK Majbl, YTO Ha OAHOM BEpIIKE HX IOMECTHIOCH
Ol B pAx OKONO ThICSUM TmATHCOT. Kakmas Takas
NBUIMHKA MOXET JiaTh HayaJlo HOBOMY pPAacTEHHIO.
BoTr Tak Ha3bIBacMOe IUIAyHHOE CEMS, TO €CThb JKEn-
ThId. HEXHBI Ha OIIyNb IOPOIIOK, BbICHINAIOLIIMN-
csi U3 KomockoB miayHa (¢ur. 14) u KoTOphIM B am-
TeKax IepechnanT muiomd. $1 Opocato TOpcTb 3TO-
ro TOpOIIKAa Ha IUIaMsl CBEYM; OONAYKO MBUIM pacce-
KaeTcst (93000
BpeMsi 3THM HOJB30BAINCH JUISI HM300paXKEHUSI MOJ-

HUM B Tearpe. B 3Toil Bcmbllike NOTHOMM B 3a4yaTke

MOHHI/I€06pa3HLIMI/I BCIIBIIIIKAMH, B

MIWUIMOHBI OyIyIIMX pacTeHWH. OTH MHKPOCKOIH-
YecKkue Tena OOTaHWKM Ha3BIBAIOT CHOpAMU,

pacrteHus,

a BCC

HUMH JIMIICHHBIC

PasMHOXKaromuecs n
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IBETOB M CeMsH, — cnoposvimu. Croma OTHOCATCH,
KpOME TEepEeUMCIEHHbIX pPACTeHUl, eme Mmxu, 6000-
pocau, B OOBIKHOBEHHOH JKM3HH Ha3bIBa€MbIC TH-

HOH. M 2pudbl, KaKk Te, KOTOpPbIC MBI Ha3bIBaCM I3THM

HMCHEM, TaK H TC€. OOBIKHOBCHHO Ha-

KOTOpBIE MBI
3BIBAEM ILICCCHBIO.

Wtak, Mbl BHUIUM, YTO CIIOPOBOE pacTeHue, Oyner
JM TO MHKPOCKONMYECKass IUIECeHb WM JPEBECHbIN
MAoOpPOTHUK, OOS3aHO CBOUM  TIPOHCXOXKICHHUEM He-
BUIMMOM NbUIMHKE — cHope. YTo ke Takoe 3Ta CIo-

pa? He Oyner nm oHa TO HCKOMOe mpocteiimee ¢op-

MEHHOC Ha4dajl0 pacCcT€HUsd, KOTOpOro Mbl HE MOIJIH
NpU3HAaTh B cemeHu?
HeﬁCTBHTeHBHO, MUKPOCKOIIMYECKOE  MCCJIICIOBAHUC

MOKA3bIBACT, YTO CHOpAa COCTOMT W3 Iy3bIpbKa C TBEp-
JIOH OOOJIOYKOH, 3aKIIOYarolmiell BHYTPH JKHUJIKHE M TIO-
JIY)KUJIKAE BEIIEeCTBa. JTO TaK Ha3bIBAEMbIE KIemou-
Kku. B kierouke Mbl JOJDKHBI BHIETH NpOCTEHIIEe HC-
XOHO€ HAyaJllo BCSKOTO OPraHM3Ma; €e Mbl Y)Xe He B
COCTOSIHUM Pa3/ieNIUTh Ha YacTH, CIIOCOOHBIE K CaMOCTO-
STEPHOMY  CYIIECTBOBAaHHMIO;  3TO  JCHCTBHTENHHBIN
npezes, Aajiee KOTOpPOro He HAeT Ham mopdosoruuec-
KAH aHaiM3, 3TO OpraHMyYeckas eauHuLa. 37ech caM
0000 PO’KAACTCS BOMPOC: HE MOXKEM JIM MBI TIPOCTIe-
IUTh ¥ HayaJo OOpa3oBaHHUA CEMEHM IO TOH IOpHI, KOT-
J1a OHO €IIle COCTOSUIO W3 OIHOW KJIETOYKH, BEIh HE BO3-
HUKJIIO K€ OHO Pa3oM CO CBOMM KOPEUIKOM, CTeOEIbKOM
u cemenonomsimMu? B omgHOW M3 mocienyromux Oecex Mbl
JIEWCTBUTENBHO OyleM HMMeTh Ciy4ail yOeauThes, 4To M
BCSAKOE CEMEHHOE pAcTeHHE 3aYMHACTCS OJHOI0 KIle-
TOYKOH; 3Ty KJIETOYKY MBI HaliieM B sIMYKE, KOTJa OJv-
KE O3HaKOMHUMCs ¢ ero crpoeHueM. ClienoBaTesbHO,
BCSIKOE pAcTeHHE, CIIOPOBOEC IUIM CEMEHHOE, HaYnHAeT-
Csl ONHOIO KJIETOYKOW; Pa3IM4ue COCTOUT TONBKO B TOM.
YTO y MEPBHIX 3Ta KIETOYKA OTHENAETCS OT NPOM3BEA-
[Ier0 €€ pacTeHus, y TOCIEeJHUX OHa pa3BUBAETCH,
paspactaeTcs B CIOXHBIA Oprad, B ceMs, U TOJBbKO B
TaKOM BHJE OTHENAETCS OT MATEPUHCKOrO pPACTEHHS.
Bce xuBoe, Oyner nu To mpocTeiiiee pacTeHHE WIH Ye-
JIOBEK, HAa4yMHAeTCs OAHOIO  KieToukod. Hekotopeie
MHUKpPOCKONIMYECKHE, a HMHOTZa M HE MHKPOCKOIHYEC-
KHE PACTEHHs COXPAHAIOT 3TO OXHOKJIETOYHOE CTpoe-
HHE B TEUCHHE BCEH JKM3HM, APYTHe XK€, Pa3BUBAACH,
YCIIOXKHSIIOTCSI B CBOEM CTPOCHHM, 00pasys M3 OIHOM
KJIETOYKH JIBE, HECKOJIBKO, OECUNCIIEHHOE MHOYKECTBO.
Bcesikoe pacteHme, ciienoBaTeNbHO, HE TOJNBKO 00-

pa3yeTcs U3 KJIETOYKH, HO U BO BCEX CBOUX HYaCTAX



COCTOUT U3 KIETOYEK; KIETOYKM — 53TO KHUpIHMY, U3
KOTOPOT'O BBIBEJICHO 3[JaHUE PACTCHHUS.

YbenuTbcst B OTOM MOXHO HHOTAA HpsiMo, 0Oe3
XJIONOT, B JAPYIUX K€ ClIydasX — IPH IOMOIIM OYEHb
IIpucmotputech, Hampumep,
K TOHKOMY JIOMTIO crejioro ap0y3a, M Bbl YBHJIHTE,

HECJIOKHBIX TIPUEMOB.

YTO OH COCTOMT M3 OUYCHb DBIXJIO CBS3aHHBIX MEXTY
co0010 My3BIPHKOB, HAINIOMUHAIOIIVX HKPUHKH WM
oucep. DTO — KIIETOYKH, KOTOPHIE B MSKOTH 3pENBIX
IUIOZI0B OOBIKHOBEHHO TEPSIOT B3aHMHYIO CBsI3b, CTa-
HOBSITCS CBOOOMHBIMH. B npyrux ciydasx sta CBsI3b
He HapylaeTcs cama co00l0, €e MOXHO YHHYTOXKHTh
IpH TIOMOIIM W3BECTHBIX cpeAcTB. Hampumep, mom-
THK CBIPOro KapTodessi HpeAcTaBiIseT HaM CIUIOLI-
HOE TeJo, B KOTOPOM 0e3 IOMOIIM MUKPOCKOIA TPYA-
HO YCMOTpPEeTh KaKoe-HHOyAb CTPOEHHE, HO IMPUCMOT-
puTeCch K pa3BapeHHOMY, pPAacCHITIaTOMy KapTode-
710, ¥ BBl SICHO HEBOOPYKEHHBIM TIJIa30M YBHAHWTE,
YTO OH COCTOMT W3 OTAENBHBIX KieTodek. Kwursmas
BOJA WU Tap MpPU BapKe YHUUYTOXXHIH CBSA3b MEXIY
KJIeTOYKaMH, M OHHM CAeNaIuch cBoOogHeiMu. He-
CKOJIEKO TpyJHee OBIBaeT IPOM3BECTH 3TO Pa3bEIH-
HEHHE KJIEeTOueK B OoJiee IUIOTHBIX opraHax. Ho Her
TaKOTO TBEPJOTO OpraHa, ¢ KOTOPHIM OBl HeNlb3sl ObI-
JI0 3TOTO JOCTHTHYTH, XOTs OBl TO OBLI KyCOK IepeBa,
WIM KOCTOYKAa BHIIHM, WIM BOT O3TO CeMs OIHOU
naneMbl (Phytelephas macrocarpa), 10 TOro TBEp-
JI0€, YTO OHO IO BHEIIHEMY BHJY COBEPIICHHO HAamo-
MHHA€T CJIOHOBYIO KOCTh, TaK 4TO TOKAapH YIOTpeO-
JSIOT €r0 Ha pasHble MOJAENKH BMECTO IOCHIEAHEH.
Jnst pa3pylmieHHsl CBSI3M MEXAy KIETOYKaMH MOoxo0-
HBIX IUIOTHBIX Te€JI HEOOXOAMMO YyXe IpuOeratb K
JEUCTBUIO HEKOTOPBIX XUMHUUECKHX BEIIECTB.

Jlnst Toro 9TOOBI YOEMUTECS, YTO PacTHUTEIHHOE Be-
IIECTBO COCTOMT M3 KJIETOYEK, HET Aake HaJd0O0HOCTH
UX pa3beIUHATH; BbIpe3as OPUTBON OUCHb TOHKHE H CO-
BEpIIEHHO MPO3payHble JIOMTUKU M3 T000H dacTu pac-
TEHHS, MBI IIPU NOMOIIM MHUKPOCKONA MOXXEM YOeIHUTh-
Csl, YTO OHM COCTOSAT M3 COEJUHEHHBIX MEXIy C000I0,
CIUIOUYEHHBIX KIJIETOYEK, TaK Ha3bIBAEMOH KiemouHnoil
mKanu.

Ilocne Bcero cka3aHHOTO MOHATHO, YTO Oe€3 3Ha-
KOMCTBa C KJICTOUYKOH HEBO3MOXHO IIOHSTH CTPOCHHE
U JKH3Hb PACTUTENIBHBIX OPraHoB, KOTOpble 00pa3o-
BaHbl WX coYeTaHHeM. [looOHO TOMy Kak B XHMHHU
MBI HAaYMHAeM H3YyYCHHE BEIIECTB C TPOCTBHIX Tel,
9JIEMEHTOB, U 3aTeM IIePEXOIM K UX COCHHEHUSIM.

Hayxa u obwecmso

TaK U B HaCTOALIEM Cliyda€ HU3Y4YCHHE DPACTUTEJIbHBIX
OpraHoB JOJUKHO HAYWHATBh C HUX JJleMeHmapHoz2o
op2ana —KJjlemouKu.

Tex ¢akToB, C KOTOPBIMH MBI YCHEIH O3HAKO-
MHTBCS, YK€ JIOCTaTOYHO IS TOrO, YTOOBI NaTh HaM
BO3MOXKHOCTh HaOpocaThb OOLIMIA IUIaH HACTOSIIUX
Oecen. PacreHme B TedeHHE CBOEH JXH3HH IPOH3BO-
JUT LENbld psii OpraHoB, OJUH BHEIIHHUN BHJ KOTO-
PBIX U TOJIOXKEHHE OTHOCHTEIBHO OKpYXAIOIeH cpe-
Il TIPSIMO YKa3blBAalOT, YTO OHU JOJDKHBI CIIy>KUTb
BECbMa pAa3IMYHBIM IESIM, HCIIONHATH BECbMa pas-
JIUYHBIE OTIpaBieHus. OUeBUAHO, YTO 3HAUEHUE KOp-
H$I, 3apBIBAIONIETOCS B 3€MIIIO, HE TO XK€, YTO 3€JIEHOTO
JICTa, YCTPEMIIIOIIErocsl Ha BO3IyX, K CBETY; 3Haue-
HUE CEMCEHOJOIM HE TO €, YTO JICIECTKAa; 3HaYCHUE
TBIYMHKH, C €€ CBOOOJHO PA3NETAIOIICIOCs MO BO3AYXY
OBUIBLIOM, HE TO K€, YTO AMYKA, CXOPOHUBILIErocs B
royOune 3aBsi3u. Du3HOIOr MpEeXAe BCEro JOMKEH
HaliTu 3HaueHHe KaxJOro opraHa — €ro OTIpaBle-
Hue. Ha mepBbIX mopax eMmy, Clef0BaTelbHO, Mpe-
CTaBISCTCA ABOSIKAs 3ajada: JaH OpraH — HalTu ero
OTIpaBJieHHE; HaHO OTMNpaBlIeHHE — HAWTH OpraH.
W mpexne Bcero, pasymeercs, eMy HYy>KHO O3HaKO-
MUTBCS C OTIPABICHUEM D3JIEMEHTApHOIO OpraHa —
KJIETOYKH, B ¢ OOIIMX M YacTHBIX MposiBIeHUsX. Ho
3aTeM, KOIJa €My CTaHeT SCHO 3HAa4CHUE pa3JIM4HBIX
OpraHoB, Korja OH yOeIauTcs, B KaKOM COBEPIIEHCTBE
OHH HCIOJHSIOT CBOIO PaboOTy U IIPHUCIIOCOOJICHBI K
CBOEH cpene, KOrga OH Yy3HAeT, Kak HEoOXOIUMO U
TapMOHUYHO HX B3aMMHOE MAEHCTBHE, HMEIOIee pe-
3yJIBTATOM OOIIYIO XM3HH OpraHU3Ma, TOT/Aa OH HadH-
HAaeT CMYTHO CO3HaBaTh, YTO €ro 3ajlaya HE OKOHYe-
HA, 4TO M3-32 BCEX 3TUX YACTHBIX BOIPOCOB BBIIBHIA-
eTcsl BIIEpeA OJOWH, CaMblii OOILIMIA, BOIPOC U3 BOIPO-
coB. Bce 3TH m3ymmTEnBHBIE OpraHbl, HAKOHEI, caMble
OpraHM3Mbl — KaK CJIOXKUJIUCh OHH, KaK JOCTHIIH TON
CTENEHH COBEPLICHCTBA, KOTOpas HAC IMOpakaeT IpU
H3y4eHHUHU )KUBOU NPUPOBI?

Bkirowast aToT 00muii Borpoc B 4MCIO TeX, K pas-
PEIICHUIO KOTOPBIX HOJDKEH CTPEMHTBCS (HU3UOIIOT,
MBI TEM CaMBIM yKa3bIBaeM, UYTO CTAHOBUMCS Ha CTO-
pPOHY TeX HCHbITaTeNeil MPHUPOABI, KOTOPHIE CYHUTAIOT
€ro IOCTaHOBKY BO3MOXKHOM U yMecTHOH. I3BecTHo,
YTO B HACTOSIIEe BpeMs B 0O0NAaCTH €CTECTBO3HAHUS
BBICTYIIAIOT J[BE ILIKOJIBI, OOpIoTCs ABa jareps. Kpait
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HHE TIPEACTAaBUTENM NEpPBOH IIKONBI T'OTOBBI BHJIETh B
- KUIOH TPHpOse TONbKO coOpaHue, Kakoi-TO Mys3ei
K HHBIX CYNIECTB.
OIpe/ieNIeHHEIE,

HC U3SMCHAIOIIUXCSA, BBUINTBIX B

HEMOJBIKHBIE (OpPMBI; 3amaya Ha-
TYpaJlUCTa, 10 MX MHEHHS», CBOJUTCS K TOMY, YTOOBI
cienath OOLIYH TeEpernuch STUM (opMaM, HAICHUTh
Ha KaXIyl0 COOTBETCTBYIOIIMH SIPJIBIK M IOCTaBUTH
Ha COOTBETCTBYIOIIEE MeCTO B Koyuiekuuu. Jlns npen-
bABUTENICH BTOPOW — BCS OpraHudyeckas IpHpoJa,

paccMaTpuBaeMasi Kak IeJoe, HW3MEHSETCs, IpeBpa-
IIACTCS: OPraHMYEeCKUH MHUp CErogHs He TakKoB, Ka-
KnM OBLT BYepa, W 3aBTpa OyHeT WHBIM, 4eM ObUI ce-
TOJTHS.

CymectBa, Teleph Haceldoumue 3eMilro, MPOoH30-
OUTM OT MpeXJae €€ HACETSBIIMX IyTeM ITOCTEHNEeHHO-
IO M3MCHEHHUs, U NPUTOM Oojiee COBEpIIEHHBIE OT Me-
Hee COBEpIIeHHBIX. JTa IIKOJa MMeeT BO IiaBe Jlap-
BHHA. KOTOPBIIl CBEN B OJHO CTPOIHOE IeJ0e HaKo-
MUBIIYIOCS MacCy CBHUJETENBCTB M Jajl CTPOTO OIpe-
JIeJICHHOE HalpaBlIieHHe €€ JO TOH TOpBl HESICHBIM
cTpemisieHUsIM. [IOHATHO, YTO M 3aLIMTHUKOB IIep-
BOIO BO33pPEHMs] HE MOXET M CYyIIeCTBOBaTh BOIPOCA,
KaK CIOXWINCh M YCOBEPUICHCTBOBAINCH OpTaHBl M
BoOOIIE OpraHm3MEL [ HUX OHM HUKOTAA HE cllara-
JIMCh. HHUKOTZa HE COBEPIICHCTBOBAJIUCH — OHH BO3-
HHUKJIM BIIONHE 3aKOHYEHHBIMH, OBUIM CO3[JaHBl B TOU
COBEpIICHHOH (opMe, B KOTOPOM MBI MX 3acCTaeM Te-
nepb. TOJBKO Uil TeX, KTO YOEXAEH, 4TO OpraHudec-
KHE CyLIECTBa 110 NPUPOAE W3MEHYMBBI, YTO OHU IIPO-
W30LUIM OIHU W3 JPYIHX, YCIOXKHSACH WM YIpOIIa-
SCb, HO IIOCTOSHHO COBEPLICHCTBYSCh, — TOJIBKO I
KaK BO3HHUKIH
oprannyeckue (Gopmbl M IOYEMy OHH TaK HPHUCIOCOO-
JIeHbl K cBoeMy oTmpamieHuio u cpepe? Kakue ore-

T€X MU MOXET CYHIECTBOBATH BOIIPOC:

Thl Ha 3TH BOIPOCHI MOXKET JaTh HayKa IIPH HACTOS-
IIEM €€ COCTOSHUM, S IOCTapaloCch PacCMOTPETh B 3a-
KJIIOUUTENBHONH Oecene, HO He enaix Obl YIyCTUTh
yIOOHOro cilydas €CIIM HE OKOHYAaTeJIbHO yOemuTb B
MPEBOCXOJICTBE HOBOT'O YyYEHHs, TO, HO KpaiHeld Me-
pe, MOKa3aTh, KAaK IPU IOMOLIM €ro OCBELIAITCS
(haxTBI, OCTAIOIIHECS HHAYEe HEOOBSICHIMBIMU.

TlomobOpaB ¥ cCOMOCTaBUB pa3HUTENbHBIE IPUMEPHI,
sI TIBITAJICSL TIPEJICTABUTH BCIO JKH3HB PACTEHUsS C TOY-
KA 3peHust ydeHuss o wmeramopdoze. OcraHOBHMCS
Ha HEKOTOPhIX M3 yKa3zaHHbIX (aktoB. Ecim pacre-
HUS OBUTH CO3JaHBI

B OKOHYAaTCJbHBIX, COBCPHIICH-

HBIX (opMax, TO KakKOH CMBICI TPUAAJNM MBI BCEM
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9THM MEPEXOJHbIM OpraHaM, 3THM JICIECTKaM — He
JICTIECTKAaM, THIYMHKAM — HE ThIYMHKaM (y KyBIIHH-
KH). 9THM TMpPHJATKaM WM XBOCTHKAM Ha BEPXYIIKE
yamenucTukoB muoHa? Camu 1o cebe 3TH Mepexo-
HbIE OpraHbl COBEPLICHHO OECMOJe3Hbl, KaKk HE COOT-
BETCTBYIOIIME HHU OTIPABICHUIO TOrO OpraHa, U3 Ko-
TOPOr0 TPOW3OLUTH, HHU TOrO, B KOTOPBIA MpeBpalla-
OTCsl (TIOTOMY-TO OHH W YIIGJNEIH TOJNBKO B PEIKHX,
HCKITFOUYUTENBHBIX  chydasx). C TOYKHM 3peHus OT-
JACJIBbHBIX AKTOB TBOPCHUA OHHU PECHIMTCIBHO HeOG’b—
sscHUMBI. HO OHHM TIONy4aroT BIIOJHE OINpPEeTICHHBII
CMBICI, KaK TOJBKO MBI JIOMyCTHM JPYroe TOJKOBa-
HHE, KaK TOJBKO MBI NMPUMEM, YTO BCE OCCUUCIICHHBIC
pactutenbHble (OpPMBI HE OBUTH CO3JaHBl OTACIBHO H
OKOHYATEIbHO, a pa3BWIHCh C TEYCHHEM BPEMEHH,
OHU U3 [PYrHX, YCIOXKHSSCH M YIPOIIAsCh, HO BCe-
rla COBEPIICHCTBYSICh, TO €CTh MPHUCIOCOONIAACH K
YCIOBUSIM CBOETO CYIIECTBOBaHWS. Torma B O9THX Ie-
¢dbopmax  MbI

PEXOAHBIX Z[eﬁCTBPITeHI)HBIe

YBHIUM
CTYNICHH Da3BUTHS, [OCTENCHHBIE I[IAard Ha MyTH K
COBEpIICHCTBY, K BbBIPAa0OTKE MOTPeOHOrO Uit pacTe-
Hus opraHa. Torhga Toimbko wupes Meramoposa, mo-
myckaemasi M 3allUTHAKAMH TIPOTHBHOTO BO33PCHUS,
HO C HMX TOYKH 3pCHUA

TeMHas, MeTadusnuecKas,

IOJydaeT BIIOJIHE OINpEICICHHBIH, pPEaJbHbIi CMBICI.
Ot1oTr Meramop(o3 ecTh BBIPAKEHHE B IIPOCTPAHCTBE

TOTO,

9TO COBEPIIMIOCH BO BPEMEHH. OJTa TOJICTas

6CCHBCTH8.H CCMCHO0JIb, TaK K€ KaK JTOT SIpKI/Iﬁ
Z[yHIPICTI:IfI JICTIECTOK KOrJa-ToO IMPOU30HUIM W3 3avar-
Ka OOBIKHOBEHHOI'O Jiucra, HMCIOABOJIb HpHCHOCOﬁJ’IH-
ACb K CBOE€MY HOBOMY OTIIPABJICHUIO. A st npome-
KYTOYHBIC, HEPEXOAHBIC (bOpMLI HE€ 4YTO HHOC, KakKk

yueneBuue (GopManbHble YIMKH 3TOr0  Iepexoja.
OTO NaMATHUKH, HA OCHOBAaHHUM KOTOPBIX MBI CO3H-
JlaéM HCTOPHUIO PACTUTENBHOIO MHpa, IOTOMY-TO OHHU
U JparoueHHsl s Hayku. Ho BmpaBe nu Mbl yT-
BEpXKJaTh, YTO PACTUTEIBHBIA MHP HMEET HCTOPUIO?
l'eonmoruss oTBewaeT Ha 3TO YTBEPAUTCIBHO, U MBI
TOJIBKO 4YTO BHIACIU TOMY IIpUMEP. Mzl BHJCIN, YTO
Hallly  [AIIOPOTHUKH, XBOIIM H IUIAYHBI — TOJIBKO
BBIPOJIUBINKECS IIOTOMKHM KOIJIA-TO MOTy4YHMX oOnazna-
Tesnell 3emiy, 3axyAanble pOJbl, BBIHYXXICHHBIE Te-
Iepp B DIIyIIXM JIECOB, HAa JIHE OBPAaroB YKpPbIBaTbCs OT
TECHAIIUX MX IpeACTaBUTENICH COBPEMEHHOIO pacTu-
TENBHOTO MHpa. 3Ha4yMT, 3emisi ObUla IIpeXkiae Hace-
JICHa JpYrMMHU pacTeHMAMH, M OTH PpAacTCHUS IpU-

HaJICKaJIN K OoJee IIPOCTLIM, CIIOPOBLIM, TEIIEPb



YCTYHAlOmAM MeCTO 0oiiee COBEpLICHHBIM, CEMEH-
HbIM pacteHusM. ClenoBaTelbHO, C OIHOI CTOPOHBI,
¢bakr mMetamopho3a M, Kak Mbl YBHIHM IMO3XKe, CIIe
MHOTHE CXOJHBIE C HHM (haKTBl, C APYrod CTOPOHBI,
reoJIOrMYecKasl  JICTOMUCh  CBUJCTCIBCTBYIOT, — YTO
PACTHTENBHBIA MHpP MMEET HCTOPHIO M 9YTO, CICHOBa-
TENBbHO, HAIl BONPOC O MPOUCXOXKICHHH DPACTHTENb-
HBIX (OPM BIIOJIHE 3aKOHEH.

Takum o0paszom, B3opaMm (H3HOIOra MPEICTABIIs-
eTcsi Bce Oonee M OoJice pacIIMPSIOIIUICS TOPHU3OHT.
V3y4uB KU3Hb OTICIBHBIX OPraHOB M IPEXIE BCEro
9JIEMEHTApPHOr0 OpraHa, W3 KOTOPOTO CIAraloTCsl BCe
OCTaJIbHBIE, TO €CTb KJIETOYKH, HU3YUUB 061_L[y}0 Kap-
THHY B3aUMOJCIICTBUSL OPraHOB, TO €CTh COBOKYITHYIO
KU3Hb IIEJIOTO PACTCHHS, OH CTPEMHUTCS MOHATH, Ha-
CKOJIKO 3TO JOCTYIHO, JKH3HB BCETO PACTUTEIHHOTO
MHpa, PacCMaTpHBAaeMOro Kak LEJI0e, W ITHM IyTeM
[BITAETCSL MPOJIUTh CBET HA CaMblil IIMPOKWI W 3ara-

JOYHBII BOIPOC — BOMPOC O NPOHCXOXKICHUH pacTe-
HUSL U O IPUYMHE €ro COBEPLICHCTBA, WIH, APYTHMH
CJIOBaMH, BOIPOC O TapMOHHH, O II€JIeCOOOpPa3HOCTH
OPraHNYECKOro MUpA.

Ho Opexae 4YeM BCTYNUTL Ha 3TOT IOCTEIIEHHO
BOCXOZSIIIMHA CHHTETHYECKHH MyTh, HaM HEOOXOAMMO
MIPOHVKHYTH elle TIyOXe B HamleM aHainuze. MBI pas-
JIOKMII PAcTeHHSI Ha OpraHbl, OPraHbl — Ha KIIETOY-
KH, HO JIO CHX IIOp MBI BUJEIH TOJBKO BHEHIHUI OCTOB
9TOi kieroukd. Ham HeoOXomumo 3arisHyTh B €€
BHYTPEHHOCTb, B TY MHKPOCKOIIMYECKYIO Jaboparo-
pHIo, TZie BBIPaOaTHIBAIOTCSA BCce OSCUMCIICHHBIE BEIe-
CTBa, KOTOpBIE INPOU3BOJUT PACTCHUE, O3HAKOMUTHCS
C TUMHM BEIIECTBAMU U PA3IOKUTh UX HA UX COCTaB-
HBIE, TPOCThIe Hadana. [l 3TOH menn Ha IOMOINb
MHKPOCKOIY K HAIllIM YCIIyTaM SIBSITCSI BECHI U XUMH-
YECKHE PEAKTUBBL. OTO H3yYEHHE COCTAaBUT IpeAMET
crenyromeit Gecempl.



KA. Tumupsize

KIJIETOUKA

3akon  eeunocmu eeulecmed. —

Ionsmue 06 onemenmapnom U  Onudicatiwem

Onucauux — XuUMUYeckux —Hauai: — OenKu.

Ipoucxooicoenue

cocmaee  pacmerus. —

sewjecmea  pacmeHull U3  6HewiHell cpedvl. —

Ilpu  ocHoemvie  cpynnol

yenesoowl, Jcupbl. —  Xumuueckoe U  MUKDOCKONUYECKOe
uccnedoganue  pacmenus. —  Ipunsmue numamenvHulx — Gewjecms  pacmenuem. — Ilonamue o
oupgysuu  eewecmea. — Jupysus 2azo6 u  owcuokocmen. — Komiouovl U KpUCMAUIOUObL. —
Ilpespawenue eewgecme 6 Kiemouke obvsacHaem ux nocmynienue. — OCHOBHOU .Mexanusm Numanus
KII€MOoyKu

HauGosee Bblmaromasicss 4epra B JKWU3HH PACTCHHUS
3aKJIFOYACTCSl B TOM. YTO OHO pacmem', Ha 3TO yKasbl-
BaeT CaMoO¢ Ha3BaHHE €ro. AHAIU3MPYS SBICHHE POC-
Ta. yOexIaeMcs, 4TO OHO COCTOMT B Da3MHOXCHHH
KIeToueK. BHuKas eme miyoke B CYyIIHOCTH 3TOrO
SBICHUSI, YOEXKIAeMCsl, YTO OHO COCTOHMT B TOSIBIIC-
HAM. B HAKOIUICHHM BEIICCTBA TaM, TJE €ro MPEeK/e
He Obuto. Mbl OpocaeM B 3eMJIIO JKelTylb — BbIpacTa-
er nay0; OpocaeM HEBHIMMYIO INBUIMHKY, CHOpY, —
BBIPACTaeT  JPEBECHBIN

nanopotHuk.  EctecTBeHHO

BO3HMKACT BOIPOC: OTKyJa B3UIOCH 3TO BENIECTBO?
Ho sTtoT BOmpOC, OYEBMAHO, Y)KE TperoiaracT B Hac
yOeKICHHE, YTO BEIICCTBO HE MOXKET HH 00pa3oBaTh-
cs BHOBb, HH HCYE3HYTh. OJTOT 3aKOH HEUCYE3aeMOC-
TH, WIH COXPAaHEHHs, MATepUH JICHCTBHUTEIBHO Jie-
JKUT B OCHOBE BCEX HANIMX HAYYHBIX MPEICTABICHUI
o mpupone. JlpeBHue nmomyckamu, 4to ex nihilo nil fit
(nam. — W3 HUYEro HUYEro He OBIBAcT.), HO OHW,
KOHEYHO, 3aTpyIHIIACH OBl JIOKa3aTh 3TO IOJOKCHUE
Ha ONbITe, €clad Obl UM MPHUIDIOCh, HANPUMEp, JOKa-
3aTh, YTO CrOpEBINEE BEIIECTBO HE IPEBPATHIOCH B
HUYTO, WM PELIUTh, OTKYJa B3sUIOCH BEIIECTBO pac-
TeHHs. TONBKO JOJNTUM, KPOMOTIMBBIM ITyTEM OIbITA
MOXHO OBUIO ONpaBIaTh 3aKOH COXPAHCHHUS MaTCPUU
B TPUMCHECHHM K SBJICHHSAM PACTHTCIBHON IKHM3HU.
Jonro ObuM yOEXIEHBL, Ja W B HACTOSIIEE BpeMs
JIFOIA, HE3HAKOMBIC C TNPHOOPETCHUSAMH HAYKH, CIIe
yOeXKIEHBI, YTO BEIECTBO PACTECHHsI OEpercs U3 3eM-
mi. MexIy TeM HEeCOCTOSATEIBHOCTh JTOr0 B3IJIIA
yKe JOKa3aHa Ha OMBITC TMOYTH TPHCTA JIET TOMY Ha-
3an. BaH-I'elTbMOHT, ONWH U3 MPEIBO3BECTHUKOB 3PbI
HAYYHOTO €CTECTBO3HAHUS, OIMH M3 TEX CBETIBIX U
CMENBIX YMOB, KOTOpBIC, HECMOTpS Ha OIyTHIBABIIHUEC
UX CETH

CXOJIaCTHYECKON MeTa(l)I/BI/IKI/I, npoJiarajii

nyTh UL TOJIOXKUTETHHOM HayKl, MHUCTUK U B TO XK€

BpeMs TICHUAIbHBIA OJKcliepuMeHTatop, — Ban-I'enb-
MOHT cJeflajl TEpBBbIH TOYHBIN ONBIT, KIOHMBLIMHCS K
pa3perieHuio OTKyZa

OmeIT 3TOT 3aMeYaTeleH HE TOJBKO Kak

BOIIPOCA, Oepercst  BEIIECTBO
pacTeHusL.
MEePBBIA TOYHBIA OMBIT B 00JAcTH (DU3HOJIOTHH pacTe-
HU, HO W KaK OJWH W3 NEPBBIX CIIy4acB MPUMCHCHUS
BECOB

K Ppa3pelICHHI0 XUMHYECKOrO0 BOIPOCA, TaK

KaKk H3BCCTHO, 4YTO BaH-FeJ'IBMOHTy XUMHsL  00si3aHa

HEepBbIM  NPUMEHEHHEM  HMHCTPYMEHTa,  ClIEJaBILIEro
BIIOCIEACTBUU B pykax JlaByasbe mepeBOpOT B 3TOH
Hayke. OmumeM ONBIT COOCTBEHHBIMH ClIOBaMH Ban-
T'enmemonTa. «S1 Haceman, — TOBOPHT OH, — B IJIMHS-
HBIH cocya aBecTH (YHTOB 3€MIIM, BBICYIICHHOH B Tie-
YM, W TOCAAWI B HEE HBOBYIO BETBb, BECHBIIYIO IISITh
¢yHTOB.
BECHJIa CTO IMISCTHIECAT JEBSITh (YHTOB W TPH YHIHH.

Cocyn

ITo NpomIeCTBHMM IIAATH JIET BbIPpOCHIAst HWBa

TOJINBAJICA, Korjaa OKa3bIBaJIOCh HYXHbIM,

BCerja JIOXKIEBOO WM meperHaHHod Boxpoil. Cocyxn
ObLT HIMPOK W 3aphIT B 3eMie, a IS TOro, 4ToOBI IIpe-
JIOXPaHUTh €ro OT IIBUIM, I €ro 3aKpbUl IKECTSIHBIM
JUCTOM C OONBLIMM 4YHCIaM OTBepcTHil... Sl He B3Be-
[IMBaJl JIMUCTHEB, KOTOpPBIE NOTEPATIO pACTEHHE B dYe-

TBIpe  IpelIiecTBOBaBIIME  OCeHH..  Hakomen, s

BHOBb BBICYIIMJI 3€MJII0 M HAIleJ, YTO OHA BECHIa Te
xe aBectd (yHTOB 0Oe3 OByX YHIMI. 3HAYMT, OJHOU
BOJIbI JIOCTaTO4HO,

ObLIIO YTOOBI

o0paszoBatb  CTO
LICCTHICCAT 4eThIpe (YHTa IPEBECHHBI, KOPBHI H KOp-
ueit» (Ortus medicinae, p. 109). Drtor ombiT, Heco-
MHEHHO, JIOKa3blBaJl, 4YTO B 3eMJle, B IIOYBE, HEJb3s
BHJETh HUCKIIIOYMTEIILHOIO U JaXKe TJIABHOI'O HCTOYHM-
Ka pacTUTENbHOrO BellectBa. Ban-I'enbMOHT  Buzaen
9TOT HMCTOYHHUK B BOJAE, KOTOPOIO OH MOJIMBAJl pacTe-

HHE, HO B HACTOAILLICC BPEMS MbI 3HAEM, 4TO B 06pa-



30BaHUM PACTEHMS y4YaCTBYIOT HE TOJBKO 3€MIA U BO-
Jla, HO U BO3ayX. Tem He MeHee BbIBOJ Ban-I'enbMoH-
Ta OBLI COBEPIICHHO BEPEH UIS €r0 BPEMEHH: JIO HEro
Hayka He oOnajana HUKAaKAMU OIPEACNICHHBIMH II0-
HATHSAMH O TpPEThEW, TO €CTh Ta3000pa3Hoil, (opme
BEIECTBA; €My Hayka o00s3aHa TEpBBIMH CBOUMH
CBEJCHUSIMH O Tra3aXx M JaXe CaMbIM CIIOBOM 2d3.
TospkO B KOHIIE TNPOLUIOrO CTOJICTUS, C Pa3BUTHEM
TaKk Ha3blBaeMOW ITHEBMATHYECKOW XHMHH, TO €CTb
XMMHM Ta30B, IPOHMCXOXJCHUE BEIECTBA PACTEHUS
MOTJIO BIIOJHE BBIICHUTHCS M AEHCTBHTEIBHO BBISC-
HWJIOCH OJylarofaps HCCIEIOBaHUSIM TpeX YYEHBIX:
[Mpuctiu, Unrenrysa u CeneGbe.

Jlnst Toro 4toObl y3HaTh, KAKUMU CBOMMH COCTaB-
HBIMH YacTSMM 3Ta TpOsKas cpela 3eMisl, Boja H
BO3IyX — YYacTByeT B OOpa30BaHMM DPACTCHHUS, HaM
HEOOXOIUMO Y3HAaTh COCTaB CaMOI'0 PAaCTCHUs. XHMUS
C BOCEMHAJIATOTO BEKAa Y4YHT HAC, 4TO BEUIECTBO HE
TOJIBKO HE CO3MIAETCs, HO JaXKe B M3BECTHOM CMEICIE
HE M3MEHSETCS, YTO CYIIECTBYET M3BECTHOE UHCIO TaK
Ha3bIBAEMBIX IIPOCTHIX TEJ, WM DJIEMCHTOB, HECIIO-
COOHBIX B3aMMHO TmpeBpamarbes. CliegoBaTensHoO,
KOT/Ia MBI HaXOJUM B PAaCTEHHU KaKoe-HHOY/Ab IPOCTOE
TEJIO, MBI O3UPAEMCSI KPYTOM, MBI HIIEM €Tr0 B OKpyXKa-
IOIel cpene, 3Has, YTO OHO JAODKHO OBUIO NPOHMK-
HYTb U3 Hee, a He MOTJIO HH CO3JIaThCsl B PACTCHUH, HH
00pa30BaThCs B HEM U3 JPYTOro MPOCTOTO TENA.

Jlaeko He Bce XMMHYECKHE O3JIEMEHTHI BCTpeda-
I0TCS B PAacTeHMH, U Aake U3 TeX, KOTOpble BCTpeda-
I0TCS, MBI YIOMSHEM TOJBKO O TJIABHEHIINX, HTparo-
IPX BBIJAIOIIYIOCS POJIb B KW3HH pacTeHus. [l
TOrO YTOOBI MONYYUTh TOHATHE O XUMUYECKOM CO-
CTaBe pAaCTEHUs, MBI IIOJBEpPraéM €ro JAEHCTBHIO BBHI-
cokoM TemmepaTypsl. llpexne Bcero ynerutr Boja, U
opu TemrepaTrype HemHoro Bbimie 100° Mbl Homydum
TaKk Ha3bIBAEMOE CyXO€ BEIIECTBO pacTeHus. OT0 —
NepBelid Imar B HameMm aHanuze. OH yOexmaer Hac,
YTO pa3IMYHBIE YacTH PACTEHHs COAepXKaT BOIY B
BEChbMa pAa3MYHBIX KOJM4YecTBaX (CM. Tabiuiy Ha
c. 92). HarpeBas emie cuibHEe, MBI 3aMETHM, 4TO
CyXO€ paCTHTEIBHOE BEIECTBO HAYHET OypeTh, uep-
HeTb, OOYIJIMBAaThCsS, HAaKOHEL Ha4yHEeT TJIeTh W TIo-
pcT» IIaMeHeM, M B pe3yJbTaTe TMOIy4UTCs HeOOb-
masi B CPaBHEHHM CO B3STBIM BEIIECTBOM KydKa
OOBIKHOBEHHOU 0esoi 30ibl. bojblnasg 4acTh Belle-
CTBa, CIEJOBATENIbHO, cropena U ynerydmnaack. lIpo-
W3BOAS OTO CXKHUTAQHHE C HW3BECTHBIMH IPEIOCTOPOXK-

Knemouka

HOCTSIMH, YyNaBIHBasi yJETAalOLIME Ta3bl, MBI YOex-
YTO 3Ta Croparmolias YacTh PACTUTEIBHOTO
BEILIECTBA COCTOMT M3 UEThIpeX IpPOCTHIX Tl —

JaeMcs,

TBEP/IOTO YIIIEpOAa U TPEX Ta30B: KUCAOpOOd, 8000-
pooa W azoma. JTa TOPIOYas COCTaBHAas YacTb, BCE-
ra cojepikainas yriepoi, YyTo M BHIHO 1O ee 00yr-
JMBaHUIO TIEpe]l TOPEHUEM, Ha3blBaeTCs OpraHUyec-
KAM BeIecTBOM pacTeHus. OpraHudecKMM OHO Ha-
YTO W3 HEro COCTOST BCE oOpra-
HU3MbL. [Ipexkae jgake MoJaraid, 4ro OHO MOXET

3bIBACTCAd INOTOMY,

00pa30BaThCsl TOJIBKO B JKUBBIX Telax, B OpPraHM3-
Max, B nabopaTopud,
MOJTy4YaTh TOJBKO MEHEE CIIOXKHBIE IO COCTaBYy Tea,
U3 KOTOPBIX MepTBasi, HEOpraHUUYECKas

9TO HCKYCCTBEHHO, MOXHO
COCTOHT
npupoaa. Ho 3to ybOexneHue mokonebieHO ycrmexa-
MH COBPEMECHHOH OpraHHYecKOH XHUMHUH; B HaCTOS-
mee BpeMs XHMHK YK€ B COCTOSHHH IIPUTOTOBJIATH
MHOKECTBO Tel, O0Opa3oBaHHE KOTOPBIX MPEXkKIe
CUMTAJOCh TalWHOW »MBOro opranuzma. He Bce o03-
HauyeHHBIC BEIIECTBA COJEPXKAT BCE YETHIPE IJIEMEH-
Ta; HEKOTOpPBIE COCTOST TOJNBKO U3 TpPEeX — YIIIepo-
J1a, BOZOPOAA M KHCIOPOJa, WM U3 JIBYX — YIJIEpO-
Ja u Bogopoza. IlputoMm e 3TH 3I€MEHTHI B pas-
JUYHBIX TeJaX COEIUHEHBI B BEChbMa pA3NIMUHBIX OT-
HOIIEHUSX, U TOTOMY IIOHSTHO, YTO B Pa3IMYHBIX
pacTeHUsIX WM B HEOJAWHAKOBBIX YaCTSAX TOTO JKe
pacTeHUs M DIEMEHTH OyIyT COEJHHEHBI B Pa3IHd-
HBIX KOJIMYECTBEHHBIX OTHOIUCHUSX. TeM He MeHee,
€CII MBI BOCHOJIb3yeMcsl. MHOTOYHCIICHHBIMH aHAJIH-
3aMH  Pa3HOOOpa3HBIX PACTCHUH W UX OTICJIBHBIX
YacTedl M BBIBEJEM M3 DTHX aHAIU30B OOLIYIO cpej-
HIOIO, TO MOXXEM COCTaBUTh cebe MOHATHE O MpH-
MEpPHOM CpEIHEM 3JEMEHTapHOM COCTaBe DACTCHHS.
B cTa BecoBBIX YaCTAX CyXOTO PAaCTUTEIHHOTO BEIIe-
CTBA 3aKIIOYAETCS CPEJHUM YHCIIOM:

45,0% yryieposia
6,5% BOZIOpOZA
1,5% azoTa
42,0% KHCIIOpoZa
5,0% 30JIBI

Ora Tabnuia JaeT HAM HATJSIHOC TPEICTaBIIe-
HHE O TOM, B KaKOM OTHOIICHHU TBEpAbIE U Ia3000-
pasHble 3JEMEHTapHBIC BEIIECTBA JIOJDKHBI MEXIY
co00I0 COCTUHHUTHLCS, YTOOBI 00pa3oBaTh HM3BECTHOE
KOJIMYECTBO PACTHTEIHFHOTO BellecTBa. Eciam OT ro-
proyeil OpraHMYECKON 4acTH pacTEHUs Mbl IIEpEN-
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JIEM K 30J1€, TO YBUIUM, YTO B €€ COCTaB BXOAUT 0o-

Jiee 3HAYUTCIIBHOC YHuCIIo Cnenaem

34€Ch TOJIBKO II€pPEUCHb IrJIaBHEHINIUX Ha HHX. TakK

3JIEMEHTOB,

Kak OJmKe ¢ HAMH IT03HAKOMHTHCS Ham NpuaeTcs B

‘IeTBepTOﬁ JICKIIUH.

TlepBele weThIpe »1IeMeHTa 30761 00pa3ylOT KUCIO-
TBI, @ 9TH KUCJOTHI C YeTHIPhMS METaJUIaMH, IPHUBEICH-
HBIMH BO BTOPOM CTOJIOIIE, 00pa3yroT CONH.

3Hasg, W3 KakuX OJIEMEHTOB COCTOHUT pPAacTCHHE,
3Has, YTO JJIEMEHTHl HECIOCOOHBI B3aUMHO IIPEBpa-
IMAThCS, MBI TEHepbh MOXEM BIIepe] CKa3aTb, OTKYyJa,
U3 KaKUX HCTOYHIKOB MOTYT B3SThCS 3TH BEIIECTBA.

B Bo3myxe, B armocdepe, pacTeHHE BCTpEYacT
CBOOOAHBIM KHCIOPOA M a30T, HEOONbIIME KOIMYECT-
Ba YIVIEKHCIIOTHI, Ta3a, COCTOSMIETO M3 yIiiepoja H
KHCTIOpOZia, U €Ile OYeHb Majble KOIUYECTBA COEIU-
HEHMH a30Ta C KHUCIOPOAOM M BOAOpoIoM. B mouse,
KpOMe BCEX 3THUX BEIECTB, OHO BCTpEYaeT M JpyTHe
Tena, KOTOpBIE IO CBOEH HeIeTydecTH He MOTYT Haxo-
JIATBCSL B BO3MyXe, — 3TO OyIyT MMEHHO COJIH, COMEp-
JKaIlle OCTalbHbIE 3JIEMEHTHl pacTeHus. YacTh 3THX

conell GymeT pacTBOpeHa B MOYBEHHOW BOAE — CIENO-
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BaTeNIbHO, OyNEeT COCTaBIATh JKUIKYIO Cpedy pacTp

IHJI, JIpyras >Ke YacTh OyIeT HaXOMUThCS B TBEPIOM
hopme.

Jlo cux TOp MBI TOJNIBKO Y3HAIM, M3 KAKHX DIIEMEH-
TOB COCTOMT BEIIECTBO DACTEHHS,

WM, BEpHEE, MM

Y3HQIM, Ha Kakhe OJIEMEHTHl MBI MOXEM pPaslOXUTh
9TO BEUIECTBO, W JUISI TOTO MBI JOJDKHBI OBUIM pa3py-
mate, CKUratb ero. Ho M3 dYero, W3 KakWx BeIIECTB,
U3 KaKuX COEJWHEHHI JJIEMEHTOB COCTOMT pacTeHHe
OpU  KU3HH, O3TOr0, KOHEYHO, OJICMCHTApHBIA aHaIM3
HaM He naer. s 3TOro Mbl JOJDKHBI W30paTh HHOM
OyTh W TPEeXIEe BCETO, KaK MBI YK€ CKa3ajid, JOJKHBI
3aIMIHYTh B KJIETOUYKY, B 3Ty MHKPOCKOIMYECKYIO JIa-
0OpaTopHi0. B KOTOPOH BBIpaOaTHIBAIOTCS BCE pPa3HO-
pOIHBIC BEIIECTBA, IPOU3BOJUMBIC DACTCHHEM. YBH-
JIeTh KJIETOYKy HEMYIpPEHO — BCE YacTU PACTEHUH CO-
CTOST M3 HUX; HO YBHJETh €€ JKHBYIO, HHCKOJIIBKO He
MOBPEKJICHHYIO, YIOOHO TOJIBKO Ha TaKMX YacTsX,
KOTOpBIC COCTOSIT M3 OIHOW KIETOYKH WIIM OJHOTO pS-
Ja KIETOYEK; TAaKOBBI, HAalpUMep, BOJOCKH. MHOIHM,
KOHEYHO, M3BECTHO €CIM HE 10 HAa3BaHUIO, TO IO BUIY
pacTeHHe, OYeHb HEpeIKoe B KOMHATHOH W TeIHY-
HOH KyJbType, C IMHHBIMH, Y3KUMH, COYHBIMH JIHC-
ThIMA W (HONCTOBBIMH LBETAMH O TpEX JICHECTKaX.
O1t0 — ¢ur. 15, A).
THIYMHKH 3TOTO IIBETKA OTIMYAIOTCS MOXHATBHIMH (H-
15, B). DOra MoxHa-

TOCTh 3aBHCUT OT MHOXECTBa BOJIOCKOB,

Tradescantia (TpaneckaHuusi,

OJICTOBBIMH K¢ HHUTAMH ((HT.
a  KaxObId
BOJIOCOK COCTOMT M3 OIHOTO psfa YETKAMH pacrolio-
JKEHHBIX KJIETOYEK OKPYIJIOW WM BBITSHYTOW, OJUIHII-
THUeckoii (popmbl. CTOUT OTHOECNHUTH WIVIOW OJAHY Ta-
Kyl0 HHUThb U TIONOXHTh €€ II0J MHKDPOCKOI, Ha Bep-
XyIlIke HUTH OynyT Oosee MOJOABIE, MOYTH OKpYTJIBIE,
IpU OCHOBaHMUM — OoJiee cTapble, BBITAHYTHIE Kie-
toukd (ur. 15, C).

B kaxmoil Takol KJIETOYKE MbI IPEXKAE BCETO OT-
JMYaeM JIBC YACTH: e¢ O0OJIOYKY, TOHKYIHO H COBEp-
OIEHHO  NPO3pavyHyl0,  IO3BOJIIIOIIYIO
YTO HAXOAWTCA BHYTPH KICTOYKH, U

BHIETH  BCE,
COIEPKIMOE
KIeToK. [lepBoHauanmbHO BCS TMOJNOCTh KJICTOYKH Ha-
MOJHEHA OJHOOOpa3HOW TycTOH Maccod, Tak Hasbl-
BaeMON HMPOMONNIA3MOl, C TOTPY)KCHHBIM B HEE OK-
pPYIIbIM TEIOM — A0pOM, O KOTOPOM pE4b BIEPEIH.
IloznHee B 92TOM MONYKUAKOM NpOTOIIa3Me IOSBIIS-
OTCI Kak Obl TJa3KW, WIA HO3IPUHKH, HAIOIHEeH-
Hbl€ OJKHJIKOCTBIO W HAllOMUHAIOIIME, HampuMep, Io-

JT0OHBIe HO3APHUHKH B chIpe. Takum 00pasom, coaep-



KUMOE paclaiaeTcs yKe Ha JIBe YacTH: MPOTOILIA3-
My W BOJSHHCTBIH KJIETOYHBIH COK — W CTAHOBUTCS
Oomee u Ooiee TyO4aThIM, WIM NEHUCTHIM. Emie mo-
3HEC OTHOILICHHE MEXIy MpPOTOILIa3MOil M COKOM
U3MEHSIeTCST B TONB3y TOCIEAHEro; COJCpIKaHUe
OTHOCHTEIBHO yMEHBIIACTCS,
Haxkonerg
OKa3bIBaeTCs

IIPOTOILIa3MblL a COKa

—YBEJINYUBACTCA. IIO4YTH BCA  IIOJIOCTH

KJICTOYKH BOJISTHUCTOM

JKUAKOCTBhIO, a MpOTOoIlIasMa COXPaHACTCA TOJIBKO B

HaITOJTHCHHOIO

BUJIE CJIOS, YCTHJIAIOILETO BHYTPH CTEHKY KJIETOYKH,
WIH  TEePEeKUABIBACTCS CTpyHKaMH  co
CTEHKH K CTEHKe. Y mpadeckanyuu 3TO pa3JieliCHUE

CETYATBIMHU

COZICP’)KMMOTO 3aMETHO OCOOEHHO SICHO, IOTOMY YTO
COK OKpamleH B (HONETOBBIH ILBET, a MNpOTOIUIa3Ma
GecuBerHa. Kpome STMX [ByX BELIECTB — IPOTO-
IUIa3Mbl U COKa, — B IIOJIOCTH KJIETOYEK HEpPEeIKo 3a-
Me4yaeM M JPYroro poja BelIecTBa: MaJeHbKHE Oue-
CTAINUE Kaljihd C XUPHBIM 0JIE€CKOM HIIH OKpYTJIbIE
OeCLBETHBIC KPYHNHMHKH, CO CBOWCTBOM KOTOPBIX MBI
ONIKE  O3HAKOMHMCS B moszgneii-
IIeM BO3pacTe KJIETOYKH HEPEeAKO BCE €€ COMCPXKH-

MO€ HMCUC3acT,

BIIOCJICACTBHU.

U TOJIOCTh HAIOJIHACTCS BO3/LYyXOM.
Takyr0o KIETOYKY, MpPEACTABISIOIYI0 TOJBKO OJHUH
€e OCTOB, WM CKEeJNeT, Mbl JOJDKHBI CYHUTaTh MepT-
BOIO; M3 TaKHUX MECPTBBIX KICTOYEK COCTOUT, HaIpH-
Mep, cyxas, HE coJlepikaiias COKOB YacTh JepeBa.
Taxum o6pasom, JIeSITEbHON  KIIETOUKe
cleyromue
CTEHKY, MpPOTOIUIa3My, COK M HEpEIKO NpyTHe Berlie-

CTBa B BUJI€ KaIICJIEK U KPYITUHOK.

B JKHBOH,

MHKPOCKOI ~ OOHapy>KHBaeT BEIECTBA:

OrpaHuuuBasch IOKa 3TOH YCIyrod MHUKpPOCKOIa,
BEPHEMCSI CHOBa K IOCOOMIO XMMHH, K €€ PEaKTUBaM
u BecaM. Ho Ha 3TOT pa3 ocraHoBMMCs paHee Ha Ha-
1IeM aHanu3e, He OyAeM BECTH €ro 10 KOHI@, 0 3Jie-
MEHTOB, a IIOCTapaeMcs TOJIBKO pa3/ieuTh pas3ind-
HBIC BEIIECTBA, BXOAAIIME B COCTaB PpACTCHUS, HE
paspymias uX, a MHoJly4yas HMX TaKOBBIMH K€, KaKOBBI
OHM B pacTeHuH. [lo3HaKOMMMCS, OZHUM CIIOBOM, C
TaK Ha3bIBAEMBIMH O1udICAliUUMY COCTABHBIMH dac-
TAMU PAaCTeHUH — Oaudicaliwumy B OTIMYUE OT KO-
HEYHBIX €r0 COCTABHBIX HAayal, TO €CTh 3IEMEHTOB.

I(onsTHO, YTO 3/1€CH HE MOXKET OBITH M PEUH O 3Ha-
KOMCTBE CO BCEMH OECUHCICHHBIMH BEIIECTBaMH, KO-
TOpBIE TIPOU3BOJIUT PACTUTEIBHBIA MHp, — CO BCEM
TEeM. YTO MBI BCTpedyaeM B Jlaba3e M B amlTeKe, y CTO-
msipa My KOHAWTEpa, B MPSAAWIBHE W B KPacHIBHE.
MM orpaHu4uMCs IMIIb CaMBIMH PAaCIPOCTPAHCHHBI

Knemouxa

MH TellaMH, WM, BEpHee, Ipynmamu Ten, 0e3 3Ha-
KOMCTBa C KOTOPBHIMH HEBO3MO)KHO ITOHMMaHHE pac-
TUTEIbHOM )KU3HU.

Bribepem s oOpasna KakoW-HHOYIb PacTUTENb-
HBI opraH, HampuMmep XjeOHble 3epHa. Bo3bMem nx
B M3MENBUYEHHOM BHAE, B BHAE MyKH. Kak MbI ceifqac
yOemuMcs, MyKa IpPEACTaBUT HaM CMeCh Pa3HOPOJ-
HBIX Ten. [y Toro 4ToObl pa3aenuTh MX, IPUTOTOBUM
HeOOJBIION KOMOK TecTa M OyIeM ero JOJiro MpoMBI-
BaTh BOJOH, pasMHHAs U Teperupas pykamu. CHada-
Ja Boga OyzeT CTeKaTh MOJIOYHO-0€n0i, HO HOTOM
CTaHeT CcoOBepuIeHHO npo3pauHoi. Korma sto Oyzer
JOCTUTHYTO, Y Hac B pyKaX OUyTHTCS YK€ He TecTo, a
KOMOK BEIIlECTBa CEpOBATO-0EIOro IBeTa, JIUIKOTO U
TATy4Yero, Kak pe3rHa WIM KOoXka. JTO TaKk Ha3bIBae-
Mas K1elKoguHd, Ta COCTaBHAas dYacTb MYKH, KOTO-
pas cooOmaer TecTy ero Bs3KocTb. Ecmm, ¢ npyroit
CTOPOHBI, MBI OCTaBHM OTCTOSTHCS COEXaBIIYI0 HpH
MIPOMBIBKE BOAY, TO YBHAUM, YTO OHA BCKOpPE COBEp-
LICHHO IOCBETJICCT U HAa JHE CTaKaHa OKaXeTCs TOH-
Yaluii, HEeXHbIM Ha OLIyNb Oemnblii ocamok. OTO
Kpaxmai, TO €CThb TO BCEM 3HAKOMOE BENIeCTBO, KO-
TOpOe YHOTpeOIsieTcs Uil OTAENKH Oenbs W MOA Ha-
3BaHHEM KapTO(eJbHOH MYKH HOYTH B YHUCTOM BHJE
H7eT Ha Kucenw u T. 1. TakuMm oOpa3oM, OIHOIO Ipo-
MBIBKOH MBI Pa3JI0KHIH MyKy Ha JIB€ COCTAaBHBIE Ya-
Ecimm OBl MBI ele
NpeX/Je HACTOSUIM MYKY B 3(upe, CIHIM 3TOT 3bup U
Jald eMy YJIETyYUThCS B OTKPBITOM dallke, TO Ha JHE

CTHU: Kﬂ@ﬁkOGtu u  Kpaxmai.

ee MOJMyYWiIH OBl OCTaTOK MaciaHucmozo euoda. Cie-
JOBaTeNIbHO, MyKa M XJIeOHOE 3epHO COCTOST TIJIaB-
HbIM 00pa3oM W3 TpPeX BEIIECTB: KICUKOBUHbI, KPAX-
Mana i Macid.

OnucaHHBIE TPUEMBl pPa3[EeNCHHs 3TUX BELIECTB
MOTYT CIY)XHTb XOTSl U TPyObIM, HO HArJISITHBIM TIPH-
MEPOM TOTO, YTO MBI Ha3bIBAEM OJMKAWUIIMM aHAIHU-
3oM. IIpu 3TOM aHanm3e MbI CTapaeMcs paslelisiTh Te-
na, 0 BO3MOXKHOCTH HE H3MEHSSI MX, a MOJIB3YsCh HX
CBOMCTBAMH paCTBOPATHCS WIIM HE PACTBOPATHCS,
YJIETY4HBaTbCs, KPUCTAUIM30BaThca M npod. [lomy-
YeHHBIC TPHU Tela: Kpaxmall, KICHKOBHHA W IKUP—
MOTYT B TO € BpEMs CIYKUThb MPEJICTaBUTEISIMU
TpeX Hamboyiee BaXXHBIX M PACIpPOCTPAHEHHBIX TPYIIT
PaCTHTEIbHBIX BELIECTB.

'pymmbl 3T — Tak Ha3bIBaeMbIC yenesoovl, Oef-
Kosble 6ewjecmeéa W Maciada; OCTallbHbIE BEIIECTBA
BCTPEYAIOTCS OOBIKHOBEHHO HJIH B CPABHUTEIILHO Ma-
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JBIX KOJIMYECTBAX, WM B HCKIIOYHTENBHBIX OpraHax
WIN PacTeHUSX M. CIEHOBATENbHO. HE BIMSIIOT Ha 00-
oMe SBJICHHUS DPACTUTENIbHOW XW3HH. Bor Tabmuma, B
KOTOpOH OmmKaWmux —Co-

CTaBHBIX Hayall HECKOJBKHX HamboJjee PA3INIHBIX

COIIOCTABJICHBI ~ AHAJIU3bI
PAaCTUTCIIBHBIX NPOAYKTOB; aHAJIMU3bl 3TU BIIOJIHE IIOA-
Ka4yKn» KT TOJBKO 4YTO BBICKA3aHHOC IIOJIOKCHHUC, YTO
TJIaBHas1 MacCa pacTCHHsA COCTOUT U3 MNEPEHUCIICHHBIX

TpeX TPYII BEMIECTB! .

I'pynma yrneBoqoB MOMydusia 3TO Ha3BaHHE IIOTO-
My, YTO BOAOPOA M KHCIOpPOJ BCTPEUAIOTCS B HHUX B
TOM JX€ OTHOIIEHHH, B KaKOM OHH HAaxXOJTCSI B BOJE;
a TaK Kak 3JeCh COAEPXKUTCS ellie YIIepoi, TO YIJIeBo-
Bl COCTOAT Kak OBl W3 yris w BoApl. K aToi rpymme
YTJICBOJOB OTHOCATCS CIIEAYIOIINE BEIIeCTBa: caxap,

OOBIKHOBEHHBIA ~TPOCTHUKOBBIH WJIM  CBEKJIOBHYHBIH,

a TaKKe BHMHOTPAJHBIA, WIH 2110K03a, BCTPEYalo-
muiicss B CTapoM H3I0OME; KaMefb, IPUMEPOM KOTO-
PO MOXET CIly’)KUTb BHIIHEBBIM KIE€H, BBITEKAOIIMI
n3 crebneil BWINHEBOrO JepeBa, KpaxMmal U, HaKo-
Hell, KJIeT4aTKa, TO €CTh TO BEIIECTBO, KOTOpoe 00-
pasyeT TBepABIi OCTOB PACTEHHs, CTCHKH €ro KIIeTO-
YeK, U KOTOpO€ MBI YHOTpeOiisieM B HaOIUX OyMax-
HBIX W JIBHAHBIX TKaHSAX M B mmcueid Oymare. ['pymmy
YIJIEBOAOB HHOTAA HA3bIBAlOT CaXapHCTHIMH BEIIECT-
BaMH, IIOTOMY YTO HEKOTOpBIE M3 €€ IpeACTaBHTENEH,
KaKk Mbl BHICIH, JCHCTBUTEILHO HACTOSIIUN ca-
Xap, ApyTue e JIETKO MOTYT ObITh IPEBPAIIEHHI B Ca-
xap. Tak Hampumep, OEHWCTBYS Ha Kpaxman ciadoit
CEepHOM  KUCIIOTOH,

MPUTOTOBISIIOT ~ KapTO(QEIbHYIO

I B MockoBckoM [10HUTEXHHYECKOM My3ee MOKHO BHIETH
OoraTyi0 KOJUIGKLMIO HAr/SIAHBIX AQHAIHM30B PACTUTENBHBIX
MPOYKTOB. B OHOM CKIISIHKE HAXOIUTCS OMPEACIEHHOE KOITH-
YECTBO JAHHOTO MPOAYKTa, HANPUMEP MON(PYHTA MIICHAYHBIX
3epeH; B JPYTUX MOKA3aHO, KAKOE B 3TOM KOJIMYECTBE MPOIYK-
Ta 3aKII0YAETCS KOJNHYECTBO YTJICBOAOB, OCIKOBBIX BEIIECTB,
Macia U 3056l TaMm K€ MOKHO BHIETh CTEKISIHHBIE MOJIEINH,
MOSICHAIOIIME HJIEMEHTAPHBIN aHAJIM3 PACTUTENIBHOIO BEILIECT-
Ba, IPUBE/ICHHBII Ha c. 90.
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€e TaKkKe MOXKHO IPeBpaTUTh B caxap;
KaK H3BECTHO,

9THM IIyTEM,
MOXHO TpPEBpaTHTh B caxap CTapoe
Tpsiribe. OINUCaHHBIC TeNla MPEACTABISIOT HaM Kak Obl
MOCJICIOBATENBHBIA P/ caXxap ¥ TJFOKO3a JIETKO pac-
TBOPSIOTCS 51 BOJAEC M CIHOCOOHBI KPHCTAJUTM30BATHCH;
KaMmeIb, Kak, HalpuMmep, BHILHEBBIA KJE€HW, pacTBo-
psfercs B Boxme, o0pasys TYCTyIO TATY4yIO >KHIKOCTb,
HO HeCmocoOHa  KPUCTAIM30BATBCS:  Kpaxmal He
pacTBopsieTcsi B XOJIOIHON BOAE, a B TOpSYed CHIBHO
pa3Oyxaer, oOpa3ys KiedcTep; HaKOHEI, KJIETYaTKa
He pacTBopseTcs M He pa3dyxaeT HH B XOJOAHOW, HH
B ropsiueii Boje.

[locmoTpuM Temepb, KakuM o0Opa3soM MBI MOXKEM
y3HaBaTh TPHCYTCTBHE XOTS OBl TJIABHBIX W3 3THUX Be-
mecTB. Bce oHEM OecrBeTHBI, HO MBI O0NlamaeM Cpen-
CTBAMHU BBI3bIBATE B HUX H3BECTHBIC XapaKTEPHCTH-
YECKHE B GecuerHoi

OKpalIruBaHUA. JKHUIOKOCTH,

HAXOMAILIEHCS B 3TOM CTaKaH€, pacTBOPEHO HEMHOTO

BUHOI'pAaJHOI'0 cCaxapa, B JApYyroM CTakKaHE€ HaXOAUTCA
SAPKO-CUHAA JKHUAKOCTb; s IIpWIMBAl0 B 3Ty CHHIOKO

KHUAKOCTh OECHBETHBIM pPAacTBOp M3 MEPBOrO CTaKaHa

W CIEerKa TMOAOTPEBal0; OHAa HAYMHAeT MYTHUThCH,
MPUHUMAET  TPA3HO-3€JICHOBATBII  I[BET, oOpasyercs
0CaJOK  CHayajga > KeNThI, Oypelif, TOTOM  SIPKO-

KpacHbIl; OH MagaeT Ha OHO, & J>KUAKOCTh CTAaHOBHUT-

csi OecuperHoi. CriemoBaTenbHO, BHHOTPAIHBIN  ca-
xap crnocoOeH BbI3bIBaTh B HAIICH CHUHEH JKHIKOCTH
KpacHbI OCalOK Wiy,

HA00OpOT, 3Ta CHHSS OKUI-

KOCTh (Tak Ha3pBaeMblii peakTuB Denmunra)
coOHa o0OHapyXWBaThb, BCICACTBHE IEPEMEHBI B CBO-
Ora

peaKkiusa TaK 4YYBCTBUTCJIIbHA, YTO MOXKET 06Hapy>i<1/1-

CII0-

€M 1BeTe, NPUCYTCTBHE BHUHOIPAJHOIO caxapa.
BaTb B PacTBOpe MaleHIIyl0 YacTb JTOrO caxapa.
3naunt, B DEnMHrOBOH KHUAKOCTH MBI HMEEM JIparo-
LEHHOE  CPEJCTBO,
MPHUCYTCTBHE

JO3BOJISIIOIIEE  OOHApy>KUBATh

HUYTOXKHBIX ~ KOJIMYECTB  BHHOTPAJHOTO
caxapa. Takoe e cpenctBo s OOHApYKEHHS NpH-
CYTCTBUSl KpaxMalla MMeeM B pacTBope #oma. 51 Gepy
OOJBIION CTakaH BOJBI, NPHOABISI B HETO HECKOJb-
KO Kamlellb KpaxMaJbHOTO KIeWcTepa W pa3MelIn-
Bato. B oaroil Bome, TakuMM 00pa3oM, HaxXOAATCS Ma-
JICHIIINE  CJIEIBI

kpaxmana. IlpubaBmssio B Hee He-

CKOJIBKO  KaIlCJIb

XKHIKOCTH B

JKEITOr0 pacTBopa Homa, U Bes
CTakaHe MIHOBEHHO OKpAalIMBaeTcsi B
Ja3ypeBblii 11BeT. TOYHO Tak e, €ciau 5, Halpumep,

CMOUy Kamjled HOIHOro pacTBopa KyCOK TecTa MM



Oenoro xjeda, TO Ha HHMX IOSBISETCS TEMHO-CHHEE,
MIOYTH YEPHOE IIATHO, MOTOMY 4YTO M B TOM M JPYroM
COJICPKUTCST KpaxMmall; HO €ClIM s CMOYy TeM >Ke pac-
TBOPOM #OJa KyCOK KIJIEHKOBUHBI, TO YK€ HE MOJIyuy
YEepPHOTO IISTHA, IIOTOMY YTO BECh Kpaxmain ObLT BBI-
MBIT Bojod. CremoBarenbHO, HOX OKpammBaeT Oec-
[BETHBIH KpaxMal B CHHUH IIBET, OH CIY)XHUT HaM
IOKa3zaTeleM, WIM peakTUBOM, Ha kpaxmain. Ocra-
eTCsl HaWTH CPENCTBO Ul MOAOOHOTO ke OOHApyXKH-
BaHMs KIeTYaTKH. Mon cam 1o ceGe He BBI3OBET B
HeW CHHEro OKpallWBaHWs, HO MHOA C XJIOPUCTBIM
LIMHKOM OKpallMBaeT €€ B CHHUN IBET. MHE CTOUT
YPOHHTBH KaIUII0 3TOrO pacTBOpa Ha JIUCT Oenoit Oy-
Mary, CcOCTOsIIeH, Kak HaM HW3BECTHO, M3 KIeT4aT-
KH, ¥ Ha HEM IOSBJIAETCS CHHee MATHO. TakoBBl Ha-
I PEeaKTHBEI, HAIKM CPEACTBAa y3HAaBaTh CaMbIe pac-
IPOCTPAaHCHHbIE  YIJIEBOJABL:  BUHOIPAIHBIA  caxap,
KpaxMal 1 KJICTIaTKy.

[lepexonum k Apyroii rpymmne — K 6eaKo6bim Be-
mectBaM. benkoevimu OHU Ha3bIBAIOTCA IOTOMY,
4TO TUIOM, NPEACTABUTENEM UX MOXET CIyKHTh Oe-
JOK KypHHOrO sima. OTH OelIKOBBIE BeIIECTBA
BCTPEYAIOTCS WM PACTBOPEHHBIMHU, KaK, HaIpHMep,
B COKE, BBDKATOM H3 KaIyCThl, WJIM HEpPacTBOPUMBI-

MH, Kak, HalmpuMmep, KICHKOBUHA, KOTOPYIO MBI
TOJIBKO 4YTO l'lO_]'ly‘{l/I.]'lI/l M3 MNHICHUYHOT'O 3€pHAa. Ho
CTOUT HAM TOJBbKO HArpeTh KalyCTHBIH COK — U B
HEM TMOSBATCS OCIble XJIOMbs: OCNOK CBEPHYJCS TOY-
HO TaK JXe, KaKk OH CBEPThIBAETCS NPH BapkKe AHUIL
Xumus TmpeanaracT HaM IENBIA PsJ] PEaKTUBOB, MPH
MOMOIIA KOTOPBIX MBI MOXXEM Y3HaThb HPHUCYTCTBHE
OcnkoBbIx BemiecTB. OCTAaHOBUMCS Ha OJIHOM, €CITH
HE Ha caMOM HAaJe)KHOM, TO Ha CaMOM HarJISIHOM.
Hmest B crakaHe HEMHOTO KypHHOro Oenka, pa3Be-
IEHHOTO BOJOW, S TNPHOABISAI0 TyZa OOBIKHOBEHHOTO
CaxapHOro CcUpona M KpPENKOH CEepHOW KHCIOThI —
obpasyercsi 0CaJoK, KOTOpPBI BHOBb pPacTBOPSETCH,
U BCS XHUIKOCTh OKpAIIMBACTCS IOCTEINCHHO B TIIpe-
BOCXO/IHBIM MaJIMHOBBIA 1BeT. B caxape ¢ cepHoi
KHCJIOTOM MBI, CIIEIOBATENbHO, UMEEM CPEICTBO Y3-
HaBaTh OENKOBOE BEILIECTBO.

OcraeTca TpeThs TpyNINa: macia Wid scupel. Jns
HUX MBI HE MMEEeM TaKUX NMPOCTHIX U HAIAOHBIX pe-
aKTHBOB, KOTOPBIC BBI3BIBAIM OBl XapaKTepUCTHUYEC-
KO€ OKpallMBaHHE, HO 3aTo, KaK Mbl BHJIEIH, CTOUT
TOJ»,KO BEIIECTBO. B KOTOPOM MPEATIONaraeM MpPUCYT-

CTBHE Macia WIM JXupa, oOpaboratb sdupom —

Knemouxa

3¢up H3BIEYET, PAaCTBOPUT HX, M 3aTeM, OCTaBIIIA
9TOT PacTBOpP IOCTOSATH HAa BO3AyXe, ucmapss 3¢wup,
MBI TIOJ[ydaeM MAacjlo WIN JKHP C HX XapaKTepHBIMU
CBOMCTBaMHU.

Bce onmcaHHBIE peakuyi MBI MOXKEM TeIleph HpH-
MEHHUTh T[0J] MHKPOCKOIIOM HEMOCPEICTBEHHO HaJ
kieroukoi. [lompoOyem mpubaBUTH K BOXE, B KOTO-
poi MBI paccMaTpuBaeM KJIETOYKYy, caXxapy M CEepHOH
KHCJIOTBI, U MBI YBHIHMM, YTO IPOTOILIa3Ma OKPACHT-
Csl B PO3OBEIM IIBET — JOKa3aTeIbCTBO, YTO OHA CO-
CTOUT TJIaBHBIM 00pa3oM 3 OeNKOBBIX BeriecTB. I1o-
nelictByeM peaktnBoM (enmyHra U, ecim B COKe Kile-
TOYKM €CTh BHHOIPAJHBIM caxap, MOJYyYUM KpacHBIN
ocanok. [lpnbaBum Karmo Homa ¥ 3aMETHM, YTO Mell-
KHe 6eCLlBeTHble KpPYINUHKH B IIOJIOCTU KIIETKHU OKpa-
CATCSL B CMHHMM LIBET — 3T0 Kpaxmail. bepem pactBop
Hoga B XJIOPHCTOM ILIMHKE — BCS CTEHKAa KIIETOUKH
OKpallnBaeTcs B CHHHH IIBET, 3HAYHT OHA COCTOUT U3
kinetdatku. llpunmBaem, HakoHem, >¢upa U 3ameda-
€M, YTO TE€ KalelbKd, KOTOphIe OOpaTHiIH Ha ceOs
BHIMAaHUE CBOMM JKUPHBIM OJECKOM, HCUE3IH, pac-
TBOPWJINCH; OYEBUIHO, YTO ATO KaIIM Macyia. Takum
00pa3oM, XMMHYECKHH aHalmW3 M MHKPOCKOIHMYECKOE
HCCIIeIoBaHUE UAYT pyka o0 PyKy M B3aUMHO IIOIOJI-
HOTCA. AHamu3 (cM. Tabnmiy Ha c. 92) mokasbIBa-
eT, 4To mpeoOnajaromue BemecTBa B pacteHud I yr-
JIEBOJIBI; MHMKPOCKOII TOATBEPXKJAET, YTO 3TH YIJIEBO-
Bl 00pa3yroT 00OJIOYKY KIIETOYEK, YTO OHH SBIISIOTCS
B BHAE KPYNHHOK Kpaxmaia WJIN PacTBOPEHBI B COKe
KJIEeTOUYeK B BHJE caxapa. AHamu3 TOKa3bIBAaeT, 4YTO
BTOPOE MO KOJHYECTBY MECTO MNPUHAIICKUT OeNKo-
BBIM BENIECTBAM M 4TO NPUTOM MOJIOJbIC YacTH pac-
TEHUs] OTHOCUTENBHO Oorade a30THUCTHIMH BeIeCTBa-
MH, 9YeM YacTH CTapble; MHKPOCKON OOHapyXXHBaeT,
YTO IPOTOIUIa3Ma COCTOMT IJIaBHBIM 00pa3oM H3 Oe-
KOBBIX BEINECTB, COAEPXKAMUX a30T, M YTO 3Ta IPO-
ToIUIa3Ma TpeobiafaeT B MONOIABIX KieToukax. Ha-
KOHEIl, 1 MHKPOCKOIl W aHalM3 yKa3blBAaIOT Ha IIPH-
CYTCTBHE B PacTCHHH M B KJIETOUKE MACISHHUCTHIX Be-
IIECTB.

MbI TO3HAKOMHIIMCH C TJABHEHIINMH BeEIIeCTBa-
MH, KOTOpbIE 3aKIIo4YaeT B cebe pacTUTEIbHas Kie-
Touka. MBI yXe paHee NPUILIM K 3aKII0YEHHIO, YTO
BCE OTH BEIIECTBA OHA JIOJDKHA BBIPAOATHIBATh M3 Be-
LIECTB, I'a30B, COJIEH U MPOY., KOTOpPBIE €€ OKpYXKa-
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wT. J[pyruMH CIOBaMH, OHA JIOJDKHA IHTAThCs, INPH-
HUMaTh muiry u3BHe. Kax/as KieTouyka JO/DKHA 3a-
MMCTBOBaTh CIIOI0 IHILYy M3 IOYBBI, M3 BO3AyXa WIH
W3 JPYroil, COCEeIHEH KIETOYKH. 3]eCh, ECTECTBEHHO,
BO3HHMKAET BONPOC: KaKUM e 00pa3soM 5Ta KIEeTOY-
Ka. 9TOT IIy3bIpeK, IIIyXoW, Oe3 orBepcTHii, 0e3 opra-
HOB XBaTaHWs, IMpUBJIEKacT K cebe, BOupaeT B ceOs
OKpyKarollee BEIECTBO?

Jnst Toro 4roObl OOBICHUTH cebe OJTOT IepBBIH
Gbaszuc NHUTAHWS PACTUTENBHOM KJIETOYKH, MBI JOJDK-
Hbl Ha BpeMs OCTAaBUTb €€ B CTOPOHE M JlaXe BOBCE
COWTH C TO4YBBl OOTaHMKH, 3aHATHCS YUCTO (QU3NYec-
KUMH SIBJICHUSIMH, O3HAKOMUTBCS C HEKOTOPBIMHU 00-

M MH CBOWCTBAMH BEIIECTBA, IIPOSBIIIOLIMMHUCS
OJIJMHAKOBO B MEPTBOM W JKMBOW mpupoje. D10 —
IpUeM, K KOTOPOMY MBI W BIpeIb Hepeako Oynaem
npuberatb, 93TO JaXe -— CIWHCTBEHHBIH BEpHBIN
IpUeM BO BCEX TEX CiIydasxX, KOrJa MbI JKellaeM Haii-
TH OOBSCHEHNE KaKOro-HUOYZb JKU3HEHHOIO sBIe-
HUS, TOTOMY 4YTO Ha s3bIKe (u3MoIora OOBACHATH
3HaYUT CBOJUTH CIJIOKHBIC JKM3HEHHBIE HPOLECCHl K

6oJiee MPOCTHIM (PU3UKO-XMMHYUCCKUM SIBICHUSIM.

a4

Duznka Y4uT HAC, 4YTO 4YacThUlaM BEIICCTBa IIpU
CylI€ ABMXKCHHE, YTO Mbl HE€ 3HAEM MaTCpUU 0e3 JABU-
JKEHUs. OTO JABH)KCHUC BCEro sCHCC O6Hapy)KI/IBaeT-

csi B JKUJKOM M OCOOCHHO B Ta3000pa3HOM COCTOSHHH

BemiectBa. JacTHIbl Ta3000pa3HOr0 BELIECTBA  OJa-
PEHBI 6bICprIM JBUXKCHUEM, OHHM CTPEMATCA Bpas-
Opol, cTpemsATcs paccesTbCs B IIPOCTPAHCTBE, 3a-

HATh BCE MECTa, CIle MMM HE 3aHAThIC, U 3TO IPOJOJI-
Kaercs JO TeX IOp. IOKa OHM HE PpaclpenessirTcs
pPaBHOMEPHO BO BCEM JIOCTYITHOM HM IPOCTPAHCTBE.
Ota CHOCOOHOCTH, 3TO CTPEMJICHHE BEIECTBA pac-

pacceuBathbcsi B
oughgpysuerii.
HUM sgBIeHUH 1udQy3un ouyeHb Jerko,
ra3o00pasHbIX MM JIETy4HX

IpOCTPaHATLCA, INpOCTPaHCTBE Ha-

3BIBACTCS Voenurecs B

CYIIIECTBOBA-
0COOCHHO Y
BemectB. CrtouTr MHeE
IUIECHYTh Ha BO3AyX HEOONbIIOE KOJIMYECTBO 3dupa,
U TOTYac ke B OMDKaiIlleM COCEACTBE, a IOTOM U B
OTJIAJIEHHEUIITNX 3aJIbl

yrinax Oyner

BCEM 3HAKOMBIM 3amax FO(bMaHCI(I/IX Kaneb.

OLILY TUTENICH
Sup
OpeBpaTiwiIcs B Tap, W 3TOT Map paccesics MO0 BCeMy
samy. HerpynHo Takke oOHapyxuth u auddysuio
JKHUJIKOCTEH; CTOMT BCIIOMHHTb, BEPOSITHO, MHOTUM



3HAaKOMBIH OTBIT C BOJOW M BHHOM: €CJIM Ha ITOBEPX-
HOCTh BOJBI OCTOPOJKHO HAJIUTh KPAacHOTO BHHA, TO
00e JKUAKOCTH 00pa3yloT JBa SICHO MEXKAy CO00r0
pasrpaHmdeHHBIX ciod. Ho mamo-momamy peskas
rpaHuIla MEXAy HHMMH MCYe3aeT: BHHO IPOHUKAeT B
BOIY, BOJJa — B BHUHO; 00€ XHAKOCTH CMEIINBAIOTCS.
ToT ke OmBIT MBI MOXKEM BHJIETH 37leCh B emie Ooiee
HarmsigHo dopme (¢ur. 16). Bor nse mouru Gec-
I[BETHBIC JKUIKOCTH, KOTOpBIE, OyAydd CIHTHl BMEcC-
Te, JA0T XUIKOCTh KPOBaBO-KPacHOro LBeTa. B 3ToT
y3KUH U JUIMHHBIA cocyll (@) Ha JHO HajuTa TsKe-
neiiias U3 IBYX JKHIKOCTEH, a MoBepx ee, coburomas
W3BECTHBIE IPEIOCTOPOKHOCTH, HAJHMTa BTOpas, 00-
nee nerkas. Ha rpanmme mx oOpasoBaincs y3kuil, Kak
4yeprTa, CJIOW KpacHOI'0 pacTBOpa, HO C TEYEHHEM Bpe-
MEHM J3Ta Yy3Kas, €IBa 3aMeTHas KpacHas II0JIOCKa
OyZeT pacTd M 1OJ KOHEI| JIKI[MH MPEBPATHTCS B I10-
SICOK LIMPHHOI0 B HECKOJNBKO manbpleB (¢ur. 16, 6),
a TO TIPOIIECTBUM HECKONBKMX YacOB WIH, MOXKET
OBITH, HHEH BCS JKUAKOCTh OKPACUTCS PABHOMEPHBIM
KpacHbIM 1BeTOM. OO0e >XKHIKOCTH, OYEBHAHO, B3a-
UMHO TIPOHMKAIOTCS, @ 3TO 3aBHCHUT OT HEBHIMMOTO,
HO TIPUCYIIET0 MX YacTUIAM JBMXKEHHUsS, OT HX
CTpEMJIEHHS pPACCEeHUBAThCS B IIPOCTPAHCTBE, IOTOMY
9TO HWHAa4Ye MBI He MOXeM cebe OOBSCHHTB, KaKUM
o0pazom,

qaCTHUIbI

BOIIPEKH JACMCTBHUIO TSDKECTH, Jerdaiiue
a TsDKeleHiue moj-
HUMAIOTCS HaBepX. Pas3mmuHble BemecTBa 00JamaoT

OITYyCKAarOTCd BHUS,

9TOI0 CHOCOOHOCTBIO K paccesHuo, Kk aupdy3uu B
BECbMa pa3IUYHON CTENEeHH, APYTMMH CIOBAaMH

YacTUIBl PA3JIMYHBIX BEIIECTB MABIKYTCS C pPas3idy-
HOIO CKOpPOCTBIO. DTO BCEro Jierde MOXKHO II0Ka3aTh
Ha raszax. Otor cocyx (¢ur. 17) u3 cmabo o06o}OKeH-
HOM M OYeHb MOPUCTOH TIUHBI (@) B HIKHEH cBOel
YacTH COEIOMHEH CO CTeKSIHHOro TpyOkoi (b), mo-
TPY’)KEHHOH HIDKHMM KOHIIOM B  IOJAKpAICHHYIO
KpacHOw Kpackoi Boxy. Cocyl BMecTe ¢ TpyOKoit co-
JepXHUT Bo3ayX. Llemp sToro mpubopa COCTOMT B TOM,
4qTo0Bl OOHApY)XMBaTh Malieilnee U3MEHEHHE B 00be-
Me BO3JyXa, 3aKIIOYCHHOro B cocyne M TpyOke. Ecmu
00beM MOYEeMy-JIMOO YBEJIMYUTCS, TO BO3AYX HaAdHET
BBIICIATECS B BHJE Iy3BIPHKOB HYepe3 3Ty OKpalleH-
HyI0 >XuakocTb. OOpatHO, eciu o0BeM BO3Ayxa B
npubope YMEHBIIUTCS, TO OKpalleHHas KHUIKOCTb
noIHUMeTcsl B TpyOke. Hu Toro, HM apyroro moka He
MPOUCXOTUT MOTOMY YTO BO3IAYX BHYTPH WU CHapYX H

npubopa oauH U TOT e. Ho eciu MbI OKpyKHUM 3TOT

Knemourxa

COCYJ IpyTHM BO3IyXOM, IPYT'HM Ta30M, TO, OUCBHI-
HO, MEXIY ABYMs razaMu, 4e€pe3 MOpUCTYHO, IPOHU-
HAeMyI0 IJIsl HUX CTEHKY MPOU30MIEeT B3aWMHBIN 00-
MEH: KaXIbli OyIeT CTPEMHTBCS paccesThCs B IPy-
rom. Ho, oueBnaHo, ecnu 06a rasa ctpemsTcs pacce-

ATbCS, @ YaCTHIBI MX JBIKYTCS C Pa3siIM4HOIO CKOPO-
CTBIO, TO B IPUOOpE MPOU3OHAET BPEMEHHOE M3MEHe-
HHUe 00beMa — yBEJMYCHHE WIM YMEHBIICHHE, CMOT-
ps IO TOMY, KOTOPBII M3 Ta30B ABMIKETCS OBICTpee.
OIHHUM CIIOBOM, 3/1€Ch IPOU30MIET TO Xe camMoe, 4TO
Yyepe3 HECKOJIBKO MHUHYT IIPOM3OHAET B ABEPAX AITOH
3anbl. [10I0KHMM, YTO B HACTOSILIYI0 MHHYTY B 3aie
HAXOAUTCS TPUCTA JHIL[;, MOJ0XHUM, YTO U3 HHUX CTO,
COCKYYMBIINCH CIHIIKOM 3aTsSHYBIICHCS JEKIueH, c
HETepIeHHeM JKOYT €€ KOHIA, 4YTOOBl IIOCIICIIUTh
BBIITH, a TaM, 3a JBEPSIMH, CTOST CTO JAPYTHX JIHIL,
KENAIOMX MPOHUKHYTh B 3aly JUld Cleayroueil
nexuny. Eciay ogun OyoyT BBIXOIHUTH C TaKOIO XKe IMO-
CICIIHOCTBIO, C KakKOK0 Jpyrue OyIyT BXOIOHUTb, TO
YHCIJIO JIUII B 3aJie¢ HU HAa MHUHYTY HE M3MEHHTCS; €CIIU
e JIMIa BXOJISILIME, HE YTOMJICHHBIC YacOBBIM Ha-
MIPSDKEHHBIM COCTOSIHUEM, OKa)KyTCsl SHEprudyHee, TO
B MEPBYI0 MHHYTY YHCJO JIMI[ B 3aj¢ BO3pPAacTeT, OHa
NEPENOJIHUTCA, U TOJBKO HEMHOI'0O CIIYCTs, Koraa
BEIMAYT SKENABIIME YHTH, YHCIO HPUCYTCTBYIOIINX
OIyCTUTCSL [0 TPESKHUX TpexcoT. TOYHO Tak ke Hu
3[1eCh, €CIH I OKPYXY 3TOT MOPHUCTBII COCYI Ta3oM,
KoTOoporo  Oyayr MIPOXOJIUTh
BHYTPh COCyZa, YeM YacTHIBl 3aKJIIOYEHHOTO B HEM
BO31yXa OyZyT BBIXOIHUTH HApyXy, TO Ha BpeMs B CO-
CyAe OKaxeTcsi Oojiee YacTHIl ra3a, 4eM OH MOXKET

YaCTHUIIBI obIcTpee

BMECTHTb, M M30BITOK Ta3a CTAaHET BBIICIATHCS ITy-
3bIppKaMU K3 KOHHA TpyOku. S Oepy CTEKISTHHBIN
KOJIOKOJI, HATIOJTHEHHBIIT BOJIOPOIOM: TaK KaK 3TOT
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ra3 jerde BO3AyXa, TO €r0 MOXKHO yHepXarb HEKOTO-
poe BpeMsi B cOCyZle, OOpAIIeHHOM OTBEPCTHEM BHU3.
S1 HaIBUTaK STOT KOJOKON (C) Ha TOPUCTBIA COCYA
(a). BHytpu cocyma — OOBIKHOBCHHBIH BO3/yX, CHa-
PYXH. MO KOJIOKOJIOM, BOJIOPOL;
BOZIOpO/Ia OBICTPBIM ~ JIBIKCHHEM,
4eM YaCTHIBI BO3/yXa, BHYTPEHHHH o0BbeM rasza IoJ-
JKeH YBEIMYHMTHCS, W Bbl BHAWTE W CIBILIATE, KaK IIy-

€CJIM  YaCTHIIbI

onmapeHsl  Oonee

3BIPBKH Ta3za OyJbKalOT Yepe3 OKpPALICHHYIO JKH-
KOCTb B proMKe. Temepp s CHMMarO KOJIOKOJ; YCIO-
BHUS COBEPILEHHO W3BPAIIAIOTCSA: BOJOPOJ HAXOIHUTCS
Telepb BHYTPU COCYZHad, BO3AYyX — CHApYKH; BOJO-
pPOI CTPEMMTCSl Hapyxy, BO3IYX — BHYTpb, HO Hac-
THIBI BOJOPOJA IBIDKYTCS OBICTpEE YacCTHI] BO3IyXa,
B NpHOOpPE MNPOMCXOIUT YMEHbIICHHE 00beMa, U BBI
BUIHTE, KaK ObICTPO moapiMaercsi B TpyOke (b) crond
KPAcHOM )KHUKOCTH.

Wrak, raspl, eme 0ojee 4eM JKHUAKOCTH, CIIOCOOHBI
K aupdy3nn, TO €CTb CIOCOOHBI TPOHHKATH BCIOAY,
rIe UX emie HeT. DTOT BOAOPOA YCTPEMMICS B COCYI
TOJIBKO TIOTOMY, YTO €ro TaM He ObLIO, M YCTPEMHJICSH
BOH M3 COCyZa TOJBKO MOTOMY, YTO €ro HET B BO3IYyXE
sToro 3ama. TOYHO Tak e BCSAKOE Tra3oo0paszHOe Te-
JO, a paBHO M TeJa, PACTBOPCHHBIC B IKUIKOCTSX,
Cremiar 3aHATh BCE JOCTYIIHOE UM IIPOCTPAaHCTBO,
pacrpenesnsisich B HeM PaBHOMEPHO.

ITocMOTpHM, Kakoe >K€ OTHOLIEHHWE O3TH SBJICHHSA
aahdy3un ra3oB M KUIKOCTEH HMMEIOT K IMOAHATOMY
HaMH BOIIPOCY O MUTaHUH KJIETOYKU. BoT mpubop.
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KOTOpBIIl TPEICTaBIAET HaM JOBOJBHO OJM3KOE MO-
nobue kieroukd (¢ur. 18). D10 —  TOHYAHIIMIA,
MpO3payHbIi, KaK CTEKJIO, U CMOYEHHbIM BOJOIO IIy-
3bIph W3 BellecTBA* OYEHb CXOJHOTO C KIIETYATKOM,
WIHM. BEpHEE, W3 CaMOil KJIETYATKH, HECKOJIIBKO XHMH-
YeCKH M3MEHEHHOH. BelnecTBO 3TO HE dYTO HHOE, Kak
koanoouym  dororpados. Ilyseipp (A4) coeauHeH c
TOPU30HTAIIBHOKO CTEKISIHHOTO TpyOKoit (B), B KOTO-
poil HAXOIWUTCS Kalulsl OKpPAaLICHHOHW JKHUAKOCTH (a):
[0 JBWKCHHIO KaIUIM K My3bIPI0 WIM OT My3bIPS MBI
MOXKEM CYIUTb O TOM, YMEHbIIAETCs JIK O0bEM BO3IY-
Xa B IysbIpe. S omyckaro Iy3blpb B 3Ty IIyCTYIO LIU-
pokyto ckistiky (C) W NPHIMBAIO B HEE YIJIEKUCIIOTHI,
XOTSl BBl 3TOrO, KOHEYHO, HE BHAUTE, IOTOMY 4YTO YI-
JIEKHCIIOTA — TaKoOM e OeClBETHBIA TIa3, KaKk U BO3-
AyX. Ho = BIIPpAaB€ BBLIPA3UTLCA, YTO A €€ IMPUIIUII, I10-
TOMYy 4YTO YIJIEKHCIOTa TsDKeJee BO3LyXa M €e MOXHO
HEBHANMO JUIS IJia3a MepeliuBaTh W3 COCylda B COCY/.
To4YHO TaKk e Kak JIeTKHil BOJOPOJ MOXHO HEKOTO-
poe BpeMs yaepkaTb B KOJIOKOJE, OTKPBITOM CHH3Y,
TaK YIJIEKUCIOTY MOXKHO yIepXaTh B COCYZAE, OTKDBI-
TOM CBepxy. Benen 3a TeM Kak s BIYCTHJI YIJIGKHCIIO-
TY B CKISHKY, OKDPYXAIOIIYIO Iy3bIPb,
PAIICHHOM JKMIKOCTH JApOTHyJa M IoOexana IO Ha-
TIPaBJICHHIO,

KaIl€JIbKa OK-

YKa3aHHOMY  CTPEJIKOH,

TEM, YTO YIJICKHUCIOTa Hadajla NOPOHUKATHb YpPE3 BJIAXK-

OOHapyX1Bast

HYI0 CTEHKY IIy3bIpsl Haileil HCKyCCTBEHHOH KIIETKH,
U TpuTOM OBICTpEE, 4YeM BO3MyX BHIXOJUT U3 HEe.
3HaYMT, PACTUTENBHOI

Kak-HUOYTh

KJICTOYKEC HET HaIIO6HOCTI/I

NpHUBJICKATb, BCAaCblBaTb B ce0st Tra3kbl,

HalpuMep YTIEKUCIOTYy; €CIM TOIbKO B HEH HeT 3To-
ro rasa, To OH caM OyZeT MocTynaTh B Hee B CHIy CBO-
el cnocoOHOCTH K UG Py3HH.

IMocmoTpum Temepb, Kak OyXyT OTHOCHTBCS pac-
TUTENbHBIE KJIETOYKM K BEIIECTBAM, PACTBOPEHHBIM B
MOYBEHHOW Boze. Bo3bMeM HECKOIBKO NpUOOpOB, CO-
CTOSINMX M3 TPOJOJTOBATBIX MEIIKOB M3 TOTO K€
KOJUIOAMyMa, TIPUKJICEHHBIX K OKOHEYHOCTH JIAMIIO-
BbIX cTekon (¢ur. 19). Ilonokum, dYTO 3TH KOJIIOIH-
albHBIE MEIMIKM OyAyT HaM TNPEACTaBISTh KOPHEBBIE
KJIETOYKH, MOCPEACTBOM KOTOPBIX pAaCTeHHE IPHXO-
AT B CONPHUKOCHOBEHHE C IMTATEIBHBIMH BEIIECTBA-
MH, HaXOMSNIMMHCS B To4Be. PacTeHme, Kak MblI 3Ha-
€M Ha OCHOBAaHMM €ro 3JIEMEHTapHOTO COCTaBa, HYX-
JaeTcs, MEXAy IPOYNM, M B CONSAX JKeIe3a; MBI BBI-
OepeM WX Uil TpHMepa, TaKk KaK OHH IPEACTaBILIIOT

OYCHb HAITIAHBIC PEAKINH, II0 KOTOPBIM JIETKO YCMO-



TPeTb B PacTBOpE HUYTOXHBIE HX CieApl. Bor, Ha-
IpUMep, B 3TOM CTaKaHe y MEHsS HaXOJIHUTCS BOJa, B
KOTOPYIO I TIPHJIMJI HECKOJIBKO KalleNb >KeJIe3HOH Co-
mu. IlpuGaBisiio HEMHOTO Jpyrod >KUIKOCTH (pac-
TBOpa maHHUHAa), N OeCUBETHHIH, KaK BOAA, PacTBOP
JleslaeTCsl YEPHBIM, KaK YepHuna, U Jaxe Hellb3sd CKa-
3aTh — KaK YEpPHMIJIA, MOTOMY YTO 3TO CaMH YEpHHIA
n ectb. [lorpykaeM KONIOAMATBbHBIN MeEIIOYEK, Ha-
MIOJIHEHHBII BO/I00, B COCYZ € BOJOO ke (1), mpuiu-
BaeM B COCYJ| JK€JIE3HOW COJM, a B MEIIOK—TaHHUHA:
Yepe3 MHUHYTy BHYTPH MEIIKa, OKOJIO CTEHOK, IOKa-
3BIBAETCS CEPOBATHI OTTEHOK, a dYepe3 HEeCKOIBKO
MHHYT BCS XMIKOCTh B MEIIKE NpPEBpaIlaeTcs B dep-
Huna (2). Wrak, Mbl BUIUM, YTO JKeJie3HAas COJIb Ca-
Ma TPOHMKAET B HAIIy KIETOYKY, M MBI 3HAEM, 4YTO
310 OyJIeT MpoJoKaThCs IO TeX MOp, IOKa B KJIETOY-
K€ HE OKaXeTCsl TaKOW >ke KpEemKUH pacTBOp COJH,
KaK B Hapy>XHOM COCyA€, IOTOMY 4YTO TOJILKO TOorjaa B
KJIETOUKy OyAeT B KaKAYI0 MHUHYTY BXOIHUTH CTONIBKO
K€ YaCTHI], CKOJIBbKO HMX OYAeT BBIXOAUTb, — OJHUM
CIOBOM, YCTaHOBHUTCH paBHOBecue. Ho poxnaercs
BOIIPOC: MOXKET JIM OBITh JOCTHTHYTO Takoe paBHOBE-
cue B HameM npumepe? OYeBUAHO, HET: KaK TOJBKO
Hallla >KeJe3Has CONb Iofana B KIETOYKy, OHa oOpa-
30Bajla TaM COEAWHEHHE C TAHHHHOM, KOTOPOE MBI
JUISL TIPOCTOTHI OyJeM Ha3bIBaTh YEPHIJIAMH; TaM €CTh
YepHUIa, HO HET Oojee >KENe3HOW cColu, a e€ciau HeT
XKEJe3HOH cosu, TO HOBOE KOJIMYECTBO ee Iepeiiner
W3 HApYXHOTO COCYyJa; 3TO KOJMYECTBO BHOBB IIpe-
BpaTUTCA B UEpHWIA, W Tak Jjanee W janee. Ecmm
TOJBKO B MEIIKE JOCTATOYHO TaHHWHA, TO PAaBHOBE-
cHe HUKOrja He OyIeT DOCTHTHYTO, a >Kele3Has COJb
OyZeT yCTpeMIIATbCS HEMPEepPHIBHBIM IOTOKOM B HAIly
KJIeTouKy. TakuM 00pa3oM, CTOUT TOJBKO B3SATH KOJ-
JIOAWANBHBIA MEIIOK C PacTBOPOM TAaHHHMHA U IOTPY-
3UTh €r0 B COCYZA C PacTBOPOM JKENIE3HOH COJNIH, IS
TOrO 4TOOBI U3BJIEUh U3 3TOTO PACTBOpPA BCIO COJIb, IiE-
pEHECTH €€ BO BHYTPEHHOCTh Mellka. OCTaBUM 3TOT
mpubop Ha HECKOJBbKO YacoB WM JHEH — W Toraa B
Hapy>KHOM cOCyJle He HaiiieM Oonee >kKele3HOH comu:
Halla MCKYCCTBEHHAsl KJIETOYKA CBECT,
HA4HCTO.

BBICOCET €€

Mp1, o4eBHIHO, yXe ONU3KH K IpocToMy (usm-

YeCKOMY OOBSCHEHUIO TOCTYIUICHUS
BEIIECTB B PpACTUTEIbHYI KJIETOUYKY. MBI BHIEH,

YTO BEILIECTBO, Ia3000pa3HOE WIIH PacTBOPUMOE, Ca-

IMUTATCIIbHBIX

MO TPOHUKACT B KIICTOUKY H IPOAOJDKAET NMOCTYNaThb

Knemouka

B HEE J0 TeX IIOp, IIOKa COJIEPIKAHHME €r0 I0 Ty U IO
JPYTyI0 CTOPOHY He OyIeT OJMHAKOBO. MBI BUAEIH
Jajiee, 4YTO 3TO PABHOBECHE HHKOIZNA HE HACTYIMT,
€CIIi TOJBKO BEIIECTBO, IIOMABIIEE B KJIETOYKY, H3-
MEHHUT TaM CBOIO (hopMy, BCTYHHT B JAPYroe CO€au-
HEHHE; B TaKOM ClIydae OHO OyIeT MOCTOSHHBIM, He-
IIPEPBIBHBIM TOKOM YCTPEMIIATHCS B KIIETOYKY M TaM
ornarateCs. MBI yke yCMAaTpUBaeM B JTOM OJHY H3
NPUYMH YBEIMYEHUST MacChl pacTeHHs, TO €CTh Ha-
KOIUIEHWs B HEM BEILIECTBA, HO IS IOJIHOTHI Halle-
TO OOBSCHEHHS B HEM HEJOCTAaeT elle OJHOTO 3BEHa.
Haxomienue BemiecTBa B KIETOYKE CTAaHET BIIOJHE
MOHATHBEIM B TOM TOJBKO CIIy4ae, €CId MBI JOIycC-
THM, YTO BEIIECTBA HM3BHE JIETKO IIOCTYHAIOT B Kie-
TOYKYy, HO 4YTO T€ BEHIECTBA, B KOTOPHIE OHU Tam
mpeoOpasyroTcs, YTO BEIIECTBA, HAXOJIIMECS B ca-
MOH KJIETOYKE, HE BBIXOAAT Hapyxy. [IpousBenes-
HBI TOJIBKO YTO OIBIT BIIOJIHE IOATBEPKIACT 3TO
HOpeAnogoxkeHue. B camoMm gene, >KUAKOCTb 4YepHEET
TOJBKO BHYTPHU KOJUIOAHAIBHOTO MEIIKa,
oHa OecCIBEeTHA, Dtoro,

CHapYXH
KaKk BoJa. OUYECBHIHO, HE
MO0 OBl CIIy4MTHCS, €Cau Obl TAHHUH WIIH €ro co-
eIMHEHHs1 ¢ Kene3Howo conbio LIl uepHMna — morim
BBICTYIIaTh W3 KJIeTOYKU. JII5 TPOBEPKH CchenaeM
ONBIT B OOpAaTHOM IOPSIIKE: MPUIIBEM JKEJIE3HOH Co-
JM B KJIETOYKY, a TaHHHHA — B HApYXHBIH COCYI;
4yepe3 HECKOJBKO MIHOBEHHH 3aMETHM B Hapy»XHOM
COCyZAe duepHble CTPYHKH, HaKOHEL BCS JKHUIKOCTH B
HEM CTAQHOBUTCS YEPHOI, TaK YTO KOJUIOIHAJIBHBII
Memok Oonee He BuaeH (dur. 19, 3). BriHEMaem
ero M3 cocyja — pacTBOp B HEM Tak e OecIBEeTeH,
kaKk Obul. He moaiexuT COMHEHHIO, YTO TOJBKO Ke-
Jie3Hasi COJb CBOOOJHO MPOXOAUT 4Yepe3 MEeperoHKy U
BCC PAaBHO B KAaKOM HANpaBICHHH, HO HHM TaHHUH,
HHU €r0 COSAWHEHHE C JKEeJIe30M He MOTYT IIPOXOAUTH
yepe3 Hee. OYEBHIHO, CYLIECTBYIOT IBOSKOIO poja
Teda: OJHH CHOCOOHBI TPOHUKATH dYepe3 O0O0JOYKY
KJIETOYEK, JpYrde HECNOCOOHbI, M JKeJe3Has Colb
CIIy)XMT TIPUMEpPOM IIepBOIO CIydas, a TaHHMH —
BTOPOTO.

W neiicTBUTENBHO, STH 1IBa Tela MOTYT CIYXHUTh
NPECTABUTENSIMU JBYX THIIOB, ABYX KaTErOpuil Xu-
MHYECKUX Tell. Tella MepBOH KaTeropHu JIETKO IPOXO-
IIT 4epe3 PacTHTEIbHbIE WM JKHMBOTHBIC IEPEIOHKH;
Tela BTOPOH KaTeropuM HPOXOAAT O4YEHb TPYAHO HIIN
MMOYTH HE TMPOXOIAT depe3 HuxX. ['oBops o maudpdys3un

KHUAKHX TEJI. MBI 3aMETHIIH, YTO OJHH Teaa AupdyH
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K.A. TumupsizeB

IUpYIOT OBICTpee, Ipyrue MeIjieHHee, OJHU Oonee Imo-
IBIKHBI, JpyrHe MEHee; Telepb MOXXEM HpHOABUTH,
9YTO MMEHHO T Tella, KOTOpble MemiIeHHo auddynmu-
PYIOT BOOOIE, «MHE MEIJICHHEE IPOXOMAT depe3 Iepe-
NMOHKHW. XWMHKM HAa3bIBAIOT Tejla MEepBOH KaTeropuu
KPUCTAJUIOW/IaMH, — BCE OHH CIOCOOHBI KpHCTal-
JIM30BATBCS: Tella BTOPOH KaTeropuu — KOJUIOMIA-
MH. KJIeeoOpasHBIMH TellaMH. — BCE€ OHH HECIOC00-
HBI KPHCTAIITN30BAThCS.

Msbl momydaeMm, TakUM —00pa3oM,

O0O0BSICHEHHE HAIIIEro OIbiTa U 06H.[Hﬁ K04 J1d 110-

OJTHOBPEMEHHO
HUMaHUs SIBJICHMH, COBEpIIAIOIIMXCS MPH INUTAHUH
pacturenbHOM kieTkd. JKenesHas coib HAET K TaH-
HHMHY. a HE Hao0OpOT, MOTOMY 4YTO OHAa KPHCTAJUIOWT,
a TaHHMH — Koutoun. OOpamasick K NUTAHHIO Kile-
TOYKH. MBI BCTpE4aeM B OOIIMX YepTax TO K€ caMoe
sBJICHHE. B camoM Jene, Kakue Tela HAaXOIUT Kile-
TOYKa B OKpyxkaroiied cpezne? I'asel, Booy W pacTBoO-
pUMBIC B HEW COJIM, TO €CTh Tella KPUCTAINYECKHE,
— BOOOIIE, CIIEOBAaTENIbHO, BEIIECTBA B BBICOKOIL
CTENEHH TIOJBIKHBIE M JIETKO IIPOHUKAIOIIHE depe3
ee obomouky. Kakme Tema comepxur B cebe sra Kite-
TOYKAa. BO UYTO IepepabaThIBa€T OHA IIPHUHATHIE W3-
BHe BemecTtBa? [7maBHBIM 00pazoM B OCIKOBBIE Be-
IecTBa, B Macia, B KaMeOu, KpaxMal WIH, HaKo-
Hell, KJIeTYaTKy — CJI[IOBAaTe/IbHO, B BELICCTBA KOJI-
JONJaibHbIe, MaJlo TOJBI)KHBIE, HE MPOXOJIIINE de-
pe3 TeperoHKH WM, HAKOHEI, COBEpIICHHO Hepac-
TBOPHMBIE, KaK 3TO JIETKO YCMOTPETh W3 3TOil Tabiu-
IIBL.

B Teuenue Bceil cBoell KM3HH KieTYaTKa IIOCTO-
SIHHO OKpY)XE€Ha BEIIECTBOM,
UGG YHIUPYIOMIM. YTJIEKUCIIOTa
BO3/lyXa TIIOCTOSIHHO YCTPEMIISIETCSI B KaXIYyIO Kile-

O4YCHb JICTKO B HEC

Taxk  Hampumep,

TOYKY, C KOTOPOW INpPHUXOJUT B conpuKocHOBeHHe. Ho
ecan OBl 9Ta YIJIIEKUCIOTA OCTaBalach B HEH YTJIEKHC-
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JIOTOI0, TO €€ TOCTYIIHIO OBl OYCHB HEMHOT'O, Ha J€JI0

K€, KakK Mbl YBUJUM IO3XKE, IIOMMaB B KIICTOYKY, OHa

npeBpallaeTcs: M3 Hee W M3 BOABI 0Opasyercsi yrie-

BOA. a OJTO TPEBPAIICHHUE BBI3BIBACT IOCTYIJICHUE
HOBBIX M HOBBIX KOJHUYECTB YTJICKUCIIOTHI. CJ'IeIIOBa-
TCIBbHO. JOBC (1)8351 NATAHUA: TIPUHATUE TIATATCIIb-

HBIX BELIECTB M HX MpEBpAllleHHE B CamMO€ BELIECTBO
KJICTKH, HX YCBOCHHE, HAXOAATCS BO B3aWMHOH CBS-
3u. OguH mnpouecc 0oO0ycnaBiIMBaeTCs JPYTHM: €cid
Obl He OBUIO YCBOGHHs, TO HE ObUIO OBl HOBOrO MO-
CTYIUICHHS, eclnd Obl He OBUIO MOCTYIUICHHS, TO Hede-
My Obuto OBl ycBouThcsa. CBepxX TOro, Tak Kak HpH
3TOM YCBOGHHMH BEIECTBO IIEPEXOJAUT B TPYOHO IIO-
JIBI)KHYIO WIM BOBCE HEHOIBIXHYIO (OpMY, OHO He
paccenBaeTcs OOpaTHO B IPOCTPAHCTBE, a Cllaraercs
B KJIETOYKE.

PaccmarpuBas nuTaHUE pAcTeHUs C HOJOOHOH 00-
med (U3NYECKOH TOUKM 3peHHUs, Mbl IOJIYy4aeM CO-
BEPLUICHHO MHOE O HEM IMpEJCTaBICHHE, HE IOXO0XKee
Ha OOBIKHOBEHHBIC XOJs4He TOHATHA. He pacreHue,
HEe KIeTOYKa MNpHUTATHMBaeT K cebe, BcachlBaeT B cels
[IUTATENbHBIC BEIIECTBA, a, HANpPOTHB, BEIIECTBO Ca-
MO, B CHJy IMpHCYLIeHl eMy OABIKHOCTH, BPBIBACTCS
B KiIeTouky. Kierouka, OpolieHHas B IPOCTPAHCTBO,
IpPEICTaBIsEeTCsT  HaM  TOIBKO  MHKPOCKOIHMYECKHM
LEHTPOM, B KOTOPOM IIOCTOSHHO HapyIIaeTcsi pPaBHO-
BECHE  OKpYIKAIOLIEro

BCIIICCTBA, KaKOIO-TO MHUKPO-

CKOIIMYECKOM Iy4WmHOH, B KOTOPYI0 3TO JIErKO IIO-
JIBIDKHOE BEIIECTBO YCTPEMIISIETCS HEMPEPHIBHBIM TO-
KOM H Tam,

NpeBpallasich, yTpayuBaeT CBOI IIO-

JBHKHOCTB, CJjlara€tcia B 3arac. PacturenpHas kire-

TOYKa — 9TO JIOBYIIKA, 3TO 3amajHsi, KOTOpas JErKo
HPOINyCKaeT B ce0s BEIIECTBO, HO YK€ HE BBITYCKAeT
ero obOparHo. OTcioga CTaHOBHUTCS IOHATHOH OCHOB-
Hasi, KOPEHHas 4YepTa pacTUTENIbHOH JKU3HHU: YBEJH-
YEHUE MAcChl, HAKOIUICHHE BEIICCTBA.

V3noxeHHble OOIIME TMOHATHS O NUTaHHU KJIETOY-
KU, KaKk Mbl BCKOpE yOemMMCsi, OKaXyTcs Ui Hac He-
00XOIMMBIMH TIOYTH Ha KaXIOM ILIary HPH H3y4YCHUH
SBJICHWI TIMTaHWS B I€JOM pacTeHHu. bynem mm Mbl
TOBOPUTH O ITHTaHWM KOPHS Ha CYET BEIIEeCTB, HAXO-
JUIIUXCSL B II0YBE, OyZeM JIM MBI TOBOPHTH O BO3IYII-
HOM NHTAaHWM JIMCTBEB HA CUET aTMoc(epbl WIH O IH-
TaHWM OJHOTO OpraHa Ha CYeT JPYroro, COCEIHEro, —
Be3fe I OOBSICHEHWS MBI OyaeM npuOeratb K TeM
K€ OCHOBHBIM HpH4MHaM: JU(Yy3nH, TO ecTb INpHUCy-

I1Iei BEIIECTBY CIIOCOOHOCTH PAacCeUBAaThCs, CTPE-



MHTBCS OTTyZa, TI€ OHO €CTh, Tyla, IZie ero HeT, u
NPEBPALCHHUIO, TO ©CTh NEePEeXOJy BEIIECTB M3 JIETKO
MOABW)KHOM B TPyIHO MOABH)XKHYIO WIIM BOBCE HEMO-
IBIWKHYIO (opmy. Takum o0pa3om, 3HAKOMCTBO C OC-
HOBHBIMU SIBICHMSIMH IINTAaHHUS PACTHTEIBHOH KIle-
TOYKM MPUBOJUT HAC K 3aKIIOYCHHIO, YTO OHHM CBO-

Knemouka

naTcs K ABNeHUAM  qubdy3ud, HE HCKIIOYUTEIBHO
CBOWCTBEHHBIM JKHBBIM OpraHM3MaM, a HalpOTHB,
o0mux CBOWCTB MaTepuu. Mpbl
YTO OCHOBHOW MEXaHH3M TPUHATUS

BBITEKAIOIIMM M3
yoexmaemcs,
MUINM  YOPAaBISIETCS 3aKOHAMH, OONIMMHU JJIs SKUBOU
1 HEO)KUBIICHHOMN MIPUPOJIBL.



KA. Tumupsizen

CEMHA

Cmpoenue cemenu u 6Hewnue sAeleHus npopacmanus. — ITpwt ycnoeus npopacmauus: 600d, 030X,
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Juacmas. — Ilencun. — Hacexomosaonvie pacmenus. — CamocmoamenvHocms uyacmeli 3apoobluld.—
HUckyccmeennoe  numanue  3apoodviua. —  Mexanuzm — nepemewjeHus — NUMAMENbHLIX — 8ewecms 8
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Mvixanue. — Ilomeps 6 6ece u nogviutenue memnepamypel Kak pe3yiomam OblXauus. — 3Hadenue
oxpyacaroweli.  memnepamypul. — Temnepamypvl Huzwas, evicwidas u ayuwias. — Bruanue eospacma
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y npocmeuuux pacmenuil

Haunem Ham 0030p JKM3HEHHBIX OTIPABICHUH
pacTeHHsi C TOW TOpHI, KOrJa OOHApyKHBAeTCs Jes-
TENBHOCTh CEMEHH, MPOJIEKABIIET0 BCIO 3HMY IIOJ
3aI[UTON CHETOBOTO MOKPOBAa WM BECHOIO XK€ Opo-
LIEHHOT'O B IO4YBY pPyKOH 3emienensua. Ensa s ka-
KOoe SBJICHHE B JKU3HM pacTeHHs oOpamano Ha ceOs
TaK MHOIO BHHMMAHMS, KaK HMEHHO JTO IIepBOEC ee
IpPOSIBICHUE: OHO BBI3BIBAIIO HA Ppa3sMBIIUICHUA U
OHO 001e4YeHo

JaXE KaKUM-TO IIOKPOBOM IMO3TUYECKOM TAMHCTBEH-

YYEHBIX, W MBICIUTENCH, W TO3TOB;

HOCTH: MBI BUIUM B HEM OJIMIICTBOPCHHE CaMOH KU3-
HHU. CHMBOJI IPOOYXIEHHsS OT CHa M cMepTH. [leict-
BUTEJIBHO, €CTh YTO-TO 3aMaH4YMBOE, IOJACTPEKaro-
mee MbICIb B 3TOM BHE3AMHOM INPOOYXICHUH mes-
TENBHOCTH B Tele, A0 TeX MOp, MO-BHANMOMY, HE OT-
JIMYaBUIEMCS OT TeN OKpYXawollel MepTBOM Ipupo-
npl. EcTh 4TO-TO 3arajoyHoe B 3TOM CKpBITOH, 3aTa-
UBIIEHCA JKM3HHM, KOTOpas BAPYT IPOPHIBAcTCS Ha-
pyxy. Huckonpko He mocsiras Ha MOATHYECKHE TIPEn-
CTaBJEHUS, KOTOPBHIMA BOOOpaXEHHE JIIOOUT OKpY-
JKaTh 3TO SBIEHHE, MONPOOyeM MPHIOKUTh K HEMY
CTPOTHH aHalN3 HAYKH, IIOMBITAEMCSI PAa3OXKUTh 3TO
CIIOXKHOE SIBICHHE HA IIPOCTEHINHE €ro COCTaBIIIO-
mye, TOMBITAEMCSl OOBSCHUTH, YEM OTIMYACTCS TMO-
KosIIieecss CeMsl OT AESATENBHOTO M B 4YEM 3aKIF0YaeT-
Csl TOT HMILYJIBC, TOJYOK, KOTOPBIN BBI3BIBAET ITY Je-
SITEJIHOCTb.

V3BHE neATENEHOCT CEMEHH IIPOSIBISIETCS B €r0

pa3OyXaHuW, paspbIBAHHM KOXYpPHl M  IOSBICHUH

CHa4YaJla KOpEIIKa, a 3aTeéM IEpPBIINIKA, TO €CTh CTE-
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Oelpka C TEPBBIMH JIUCTBSIMH. OTH OpraHbl pa3BHBa-

I0TCA, YBCJIWYMBAACH B pasMepax C KaXKIbIM JTHEM.

PazButne 9TO, OYCBUAHO, MAOJLDKHO IIPOUCXOOUTH Ha

CYeT KAaKOro-HHOyAb BELIECTBA, CIY)KAIIEro MHIIEeH

pactyumMm uactsaM. M opHako, HECMOTps Ha 3TO Obl-
CTpoe  pa3BHUTHE,

HMEHHO B I[EpUOJ

paCcTCHUE IIOYTU HE 3aBUCHUT OT IIOYBBI.

[POPACTaHUsI
OOBIKHOBEH-
HO MpOpacTaHWe COBEPIIACTCS B 3eMiie; HO BOT Iejas
[IETKa 3eJICHOr0 Kpecca, IMPOPOCIIero Ha BOMIOKe, a
BOT ceMeHa Manca H 0000B, TMpopocHIe Ha JIETKOH
ra3oBOW CETKe W, CIENOBATENbHO, CO BCEX CTOPOH OK-
PYXKECHHBIC BO3AyXOM WU JIMIIb KOHIIAMH KOpHEH mo-
Tpy’>KEHHBIE B TIEPETHAHHYIO BOLY.

Ecmu MBI mpucMoTpuMcs TOOMIKE K TPOPAcTaro-
oMM CeMEHaM, Kak, HampuMmep, 0obam wimm Qaconm,
TO 3aMETUM, YTO TI0 Mepe TOro, KaK BBITSATHBACTCS
KOpeHb, CTeOellb C MOJNOIBIMH JIHCTBSIMH, [epBas Ma-
pa JHCThEB, TO €CTh CEMEHOJOJIM, HAYHUHACT CMOpP-
[IMBaThCS, BCACHIBATHCA,
(pur. 20).

TMOCIYXUTh HAaMEKOM Ha TO, 4YTO pPa3sBUTUE OJAHUX Ya-

BUINMO YMEHbIIATHCA B

o0BeMe OTO0 HaOMIOAECHHE YXKE MOXKET
CTeil pocTKka MOXET MPOMCXOMUTh Ha CYET JPYTHX.
[pyrue cemeHa, npen-
CTaBISIIOT HECKOJBKO 00Jee CIO0XHOE CTPOSHHE, YeM
ceMeHa Topoxa wiau 000OB.

Kak, HampuMep, Yy 3/1aKoB,

Eciu MBI pazpexem
BIOJb IIEHUYHOE 3€pHO, TO 3aMETHM, 4YTO IOJ KO-
JKypoun
gactu (¢ur. 21, 6, ¢ u d). BHusy u Heckombko c6o-

HaXoOATCsA  [ABE€  COBEPHICHHO  HE3aBHCUMBIC

Ky INOMEIIACTCA TEIbLE, KOTOPOE, KaK JIETKO MOXHO

yOequThesl Ha MPOPACTAOMIUX 3epPHaX, HE YTO HHOE.



KaK 3apoJbllll, TO €CThb 3a4aTOYHOE PACTCHBHIIE
(¢ur. 21, b, d, e¢), B HEM MOXHO 3aMeTHTH W JIHC-
TOBYIO TIOYEYKY M 3a4aTKd KopewmkoB. OcTanbHas H
Oompliasg 4YacTb CEMEHM 3aHATa Oenol, COBEPIICHHO
0HOOOpa3HOW, MYYHHCTOM Ha BHJ MAaccod, Tak Ha-
3piBaeMbIM Oenkom (¢ur. 21, c, b). Ta wacte 3apo-
JbIIIIa, KOTOpasl IUIOTHO IIpHWiIeraeT K OeNKy, Ha3bIBa-
ercsi wumkom (w ¢ur. 21, b, d, e). Ilurox —
3TO 0COOBIM 00pa3oM pPa3BUBLIMHCS JHCT, TO €CTh Ce-
MeHozmoss1 3apoisima. Ho 3zmecs cemeHononei He
nBe, a oxaHa. CloBO 0e1oK Ha S3bIKE OOTAaHHMKOB,
OYEBHIHO, UMEET COBEpPIICHHO WHOH CMBICI, YeM Ha
SI3bIKE XMMHKOB: TaM O€lKOM Wi OENKOBBIM Bellle-
CTBOM MBI Ha3bIBa€M H3BECTHOE BEIECTBO, 31€Ch —
W3BECTHBI opraH cemeHd. CBOMCTBO Oenka WJIH €ro
MOJOKEHHE B pA3IMYHBIX CEMEHaX MOXeT OBITh
OYCHb DA3NUYHO. Y 3JIaKOB, HANpUMEpP, OH MYYHHC-
TBIH; OH-TO W 00pa3yeT TIJaBHYI0 MacCy MyKH, Tak
Kak 3apoJbllll CPAaBHUTEIBHO OYEHb Majl. 3apofbImI
JIKHUT B CTOPOHE M TOJBKO CBOMM IIWTKOM HpHKaca-
ercs Kk Oenky. Y Maka ke, Halpumep, 3apoABIII OK-
pY’k€H CO BCEX CTOPOH OEIKOM, 3aKIIOYEH B HEro, W
0€JOK 3TOT HE MYYHHCTBIH, a >XHMPHBIH, MAacIsHHUC-
Telil (¢ur. 21, s 6 — Oenok, 3 — 3apoapiur). Ha-
KOHell, B KO(QeHHBIX CeMeHax IJIaBHas 4acTb COCTO-
WUT W3 TBEPAOTO, Kak por, Oeinka, B KOTOPOM COOKY
3aKIIOYCH OYCHb MAJICHBKUH 3apoablll. YOeauThcs B
9TOM MOXHO CIEAYIOIIMM JIOOONBITHBIM — OIBITOM.
W3BecTHO, 4TO KO(QelHBIE 3¢pHA B TOM BHIE, B Ka-
KOM OHM J0 Hac JOXOMAT, YKe€ YTPaTHIH CHOCO0-
HOCTH IIPOPAcTaTh, TaK KaK OHU COXPAHSIOT €€ TOJb-
KO HECKOJIbKO JHEW; HO €CIM BBIMOYHTH MX B KHIIAT-
K€ WIH. ele Jydlle, B PacTBOpPE €IKON INEeNOYH, TO

Cems

YBUIUM JIIOOOIBITHOE SIBJICHHE Kaxylllerocs Ipopac-
TaHMS CEMEHH, OYEeBHUIHO MepTBoro. Uepes wac wim
Jaxe Iojyaca M3 paspbiBa OOOJIOUKH BBICTYNAeT Ma-
JICHBKUI CHEXXHO-OENBI KOPEIIOK, W 3aTeM HEepeIKo
BBITAJIKMUBAaCTCAd HAapyXy M BeChb MAaJICHbKUH 3apo-
Il SIBICHHWE 3TO HETPYOHO OOBSCHHUTH: TBEPABIM,
Kak por, 0eloKk KoQeHHOro 3epHa OT ACHCTBUS KH-
IATKA WM IIEJIOYH pa3MArdaercs, JeIaeTcs O4YeHb
YIOPYTUM 1,
LIEMJICHHBIH B €ro IIeNIH 3apOJIbILL.

Wrtak, Mbl BHIUM, YTO CeMEHa OBIBAIOT JBOSIKOTO

pa30yxasi, BBIIABIMBACT HAPYXKy 3a-

poja: B OJHMX Mbl BCTpEUacM OYEHb pa3BUTHIC, Ms-
CHCTBIE CEMEHOJONHU, B APYTUX — OOWIBHBIA MydYHH-
CTBI, MACISHHUCTHIA WM OoJiee TBEpPABIA, POTOBOM
Kak cemenomonmn BO BpeMs NPOPACTaHUS
CMOPIIUBAIOTCS, YMEHBIIAIOTCS B CBOEM OOBEME, Tak

0eJIoK.

n OeloK Maylo-oMany YHHUYTOXKaeTcs, Kak Obl Bca-
cbiBaeTCs. Mbl HauMHAeM I10JJ03peBaTh, HE HAXOMUT-
csl M 9Ta yOBUIb BEIIeCTBa — B CEMEHOJ0JIe MIIN Oel-
KE€ — B CBSI3U C NPUOBLIBIO €r0 B POCTKE, TO €CTh HE
COBEpIIAETCS JIM Pa3BUTHE MOJIOJOT0 PaCTEHbHIIA Ha

101



[K.A. TumupsizeB

cyeT 3amaca MHIIM. OTIOKEHHOH B CEMEHOMOJIE WU
Oenixke. Ho Benb M g MOKOSIIEMCS CEMEHU BCE SITU Be-
IIECTBA IPUCYTCTBYIOT —
oOHapyKuBaeTcs

[OYEMY JKE€ II€PEMEILECHUE
TOJBKO BO BpeMsl HpopacTaHus?
OtBer Ha 3TOT BONPOC OyAET BIIOJHE MOHSATEH, ECIH
Mbl BCHOMHHM (ba](TbI, C KOTOPbIMU IIO3HAKOMHUIIMCH
B mpeiecTBoBaBineii Oeceme. IlurarenbHble Belie-
CcTBa B O€NIKE WM CEMEHOJONSAX HAXOIATCS B TBEpPIOW
BOOOIIIE dopwme.

Halr aHajiu3 MYKH, TO €CTb H3MCJIbYCHHBIX 3€pPCH.

WA HEpacTBOPHMOM Benomaum
Mbl TaM HanUIM HEpacTBOPHMBIM Kpaxmaid, Hepac-
TBOPUMYIO e KJIeHKoBHHY M Macio. Bce sto Beme-
CTBa HEIOJABIDKHBIE, HECIIOCOOHBIE IIepeMelaThesl U3
KJIETOYKH B KJIETOYKY, a OHO W MOHATHO, MHAa4Ye OHU
HE COCTaBIIUIM OBl 3amaca.

Takum 00pa3oM, B CEMEHM MBI UMEEM 3apoJbIll, a
B M3BECTHOIl €ro 4acTH, B CEMEHOJOJNIX, WIM B OJIu-
KalIlleM COCeACTBE C HMMHM, B Oellke, — 3amac INuTa-
TENBbHBIX BELIECTB B HEMOJBI)KHOM U, CIeI0BaTeNb-
HO. HeNOCTYHnHOW s Hero ¢opme. CrpammBaercs:
Kakye YCJIOBUS IOJDKHBI OBITh, YTOOBI 3apOJbBIII MOT
BOCIIOJIb30BAThCSl OTHMH 3allacaMH, IIyCTHTh B 000-
POT 3TOT MHAUe MEPTBBIH KanuTan?

VYcnoBust 3TM 3HakoMmbl Beskomy. HyknHa Boma—
B CyXOH MOYBE CeMsl HE MpOpacTaeT; HYXKHO TemIo—
B XOJOIHYIO BECHY IIOCESHHOE 3E€pHO HE OOHapyXu-
BACT CIIE/IOB Pa3BHUTHs, IIOKA €ro He IPHUIPeeT; HaKo-
Hell, HY)XEH BO3IyX — 3CPHO, 3apbiToe INyOOKO B
3eMJII0, MOXET MpOoJeXaTh KaK YroiHO JO0Jro, He JaB
pocTKa.

Wtak, Boma, Temio M BO3LyX — BOT TPU OCHOB-
HBIX YCJIOBHS, KOTOPBIC np06y>|<;(a}0T CEMA K XKH3-
HH; pPacCMOTPUM HX IIOCJIEIOBATEIBFHO OIHO 3a Jpy-
THM.

IIpexxpge Bcero Boxa.
OueHb MaJl0 BOJbI!, 3TO OAHA M3 MX CYIIECTBEHHBIX

Cemena BCEraa cCoAcCpxKar

ocobeHHocTeil. Hecyxoe cems Tepser CBOIO IJIaBHYIO
CIIOCOOHOCTh TaWTh B cebe KHU3Hb, Oynydd B CO-
CTOSAHHH KaKOIro-TO OLCIICHCHHsA, U B TAaKOM BHIC IIC-
PEXUBATH SI/IMy, OeJabIC TOJblI, OCCATKH JICT, HOAaXKEe
croneruss. Ecmu cemst He Cyxo, €ro Hemb3s cCOXpa-
HSTH, B CHIPYIO, MOWINUBYIO OCEHb MBI HE B COCTOS-

HUU TIOJYYUTHb CEMSH — OHHU IPOpacTar0T B CHONAX U

I Cm. Tabmuity Ha c. 92.
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JaXe€ Ha KOpPHIO. I'naBHas IprUyrMHa IOKOsI CEMEHHU

3aKJIIO4YaeTCd, CJI€A0BATCIIbHO, B  OTCYTCTBHUU
HOCT&BI/IM €My TOJIBKO BOAY MW TOT4YaC 3aMCTHUM IIpO-

6y)K£[CHI/Ie JACATCIIBHOCTH.

BOJIEL.

Cems1 HaumHseT pa30OyxaTb
U paspblBaeT O000JOYKY, CIY)KUBILYIO €My 3aIlUTOMH.
DTO BcachIBaHHE BOAbI MPOUCXOOUT O6bIKHOBeHHO C

3HAQUUTEIBHOI CWIOW. AHMmickuil ydensli I'ens3
y)Ke B Hadajle BOCEMHAJUATOr0 CTOJETHs oOparmai
BHIMaHHE Ha 5TO OOCTOSATENBCTBO: OH HAIONHSI He-
OONBLION YYTYHOK JOBEpPXy TIOpPOXOM, CMaduBal €ro
W TIPUKPBIBAJI KPBIMIKOM, KOTOPYIO Harpyxan Bce 0o-
nee u Oonee 3HAYMTENBHBIM TPY30M: TakuM 00pa3oMm
OH TIOKa3al, 4To pa30yXalollMe CeMeHa ropoxa B CO-
CTOSHMM TOAHATE Tpy3 1o 200 d¢ynroB. [odmeiictep
[OKa3aJ, YTO TNpH MOAOOHBIX YCIOBHAX pa3lyxaro-
IKEe CeMEHa OKa3blBAalOT Ha CTEHKH COCyJa JaBJEeHHE
B HECKOJBKO CBOMCTBOM

atMocdep.  DTUM CeMSIH,

KaK HM3BECTHO, IIOJB3YIOTCS aHAaTOMBI, KOrJa XEJIaroT

PacwICHUTh KOCTH 4Ye€pena: TOJOCTh 4Yeperna Harol-

HSIOT TOPOXOM, KOTOPBIH 3aTeM CMa4yMBalOT; BCIE/-
CTBHE CHJIBHOTO W PAaBHOMEPHO pAaCIIPEeNICHHOTO 10
BCeH BHYTPEHHEH ITOBEPXHOCTH JaBJICHHS KOCTH dYe-
pema pa3[BUTAIOTCS MO IIBaM. TakoBO MeXaHHWYec-
KO€ JEHCTBHE BOJbl HA CEMEHa; OHa IOMOraeT MM
cOpOCHTh HEHY)XHYI0 Ooyiee 000JOYKYy U TIPEONOJETH
CONPOTHBIICHUE  OKPY)KAIONMX  4acTul mo4Bbl. Ho
elle BaKHEEC XHMMHYECKOE JCHCTBHME BOIBI, Oe3 Hee HE
MOXKET TPOW30MTH pPAcTBOPCHUS, a

nu NEepEMCUICHUA

CJICI0BATCIIBHO,

3aracoB MUTATCIIBHBIX BCIICCTB.

OmHako Ui 3TOTO HEIOCTAaTOYHO OJHOM BOJBI, TakK

KaKk BCE OTH BEIIECTBAa, KaK Mbl BHJIEJIH, HEPACTBO-
pUMBI B BOJAE; YTOOBI CHENAThCS TAKOBBIMH, OHH
JOJDKHBI ~ TIPEJIBAPUTENIFHO  M3MEHHUTBCS, IIPEBPATUTh-
cs B Jpyrue BemiectBa. Kpaxman, Hampumep, cre-

nancsi ObI pacTBOPHMBIM B BOJE, €cid Obl OH IpeBpa-
THICS B caxap, B INIIOKO3y. Takoe INpeBpalleHHe BO3-
MOJKHO; Ha HEM OCHOBAaHO, KaK Mbl BHJEIH, IPHUrO-
TOBJICHHE KapTO(eNbHONH NaTOKW, M Takoe IpeBpa-
IIEHHE CYIIECTBYeT B JICHCTBUTENBHOCTH, KaK B 3TOM
nerko yOemutbes. CTOMT PpacKyCHTh IPOCTOE SUMEH-
HOE 3epHO M MOTOM 3€pHO COJOJa, TO €CTh IMPOpOC-
LIero SYMEHS, U MBI yOeauMmcs, 4To MepBoe Oe3BKycC-
HO, a BTOpoe cllagko Ha BKyc. Ho, Moxer ObITh, BKYyC
Hac OOMaHbIBaeT, B TAKOM Cllydae Mbl MOXeM oO0pa-
TUTBCS K CpPEICTBY, YKa3aHHOMY B IIPEIIeCTBOBAB-
IIeM YTCHHH; MBI BHJENH, YTO CHHSS JKHIKOCTh (pe-

akTiB DenuHra) ¢ rI0K030H AaeT ApKo-KpacHbIi



ocamok. bepem BonsgHON HacToi comonma, mMpuOaBiIA-
eM peaktuBa PennHra M MOJNy4aeM KpacHbI oOca-
JOK. BpbIpe3biBaeM TOHKHI JOMTHK M3 NPOPOCILIEro
3epHa, KJIAJEeM €ro II0J MHKPOCKOI, HpuOaBisieM
KaILUTI0 TOTO )K€ pPEeaKkTUBa M ITONlydaeM B KIETYaTKax
KpacHOe oOKpammBaHue. Takum o0pa3oM, W BKyC H
Ooryee TOYHBIN TpUEM XUMHYECKHX pEaKIui yOex-
JAI0OT HAC, YTO B IIPOPOCLIEM 3EpHE IOSBISETCS ca-
xap, rmoko3a. Ho cmpaBemmmBo am. 9TO 3TOT caxap
obpa3zoBaH n3 kpaxmana? OTBeT Ha 3TO HAIOT KOJH-
YEeCTBEHHBIH aHAIW3 M MHKPOCKONNYECKOe Habmroe-
Hue. [lepBEI MOKa3bIBaeT, YTO IO Mepe IPOpacTa-
HUSI CEMEHH KOIMYECTBO KpaxMmajga B HEM yMEHbIIa-
eTCs; BTOpPOe OOHAapy)XKMBAaeT W3MEHEHHE Kpaxmaib-
HBIX 3€pPEH: OHH TEPSIOT CBOIO XapaKTEPHCTHIECKYIO
¢dopMmy, mdenmaroTcs Kak Obl OOTJIOZaHHBIMH, HHOTIA
pacmazfaroTcst Ha KycKH, Kak OBl TalOT — OJHUM CJO-
BOM, MCY€3aI0T, PACTBOPSIIOTCSL.
[Toctapaemcst Temeph OOBACHHUTH, MMOYEMY, Ka-
KHM 00pa3oM IPOHCXOJUT 3TO IpPEBPAICHHE Kpax-
Majma B caxap. VICKYCCTBEHHO MBI €ro MOXEM BbI-
3BaTh, JCHCTBYS CEpHOM KUCIOTOH, Kak IpH MOJyye-
HUM KapTo(eJIbHOW MaTOKH; HO B CEMEHH HEOTKyla
B3SThCS CBOOOMHOW CEpHOW KHCIOTE. 3aTO B CEMCHH
371aKOB B TIE€PUOJ MPOpACTaHUS TPOSBISETCS ocoboe
BEIIECTBO — OJuacmas,— OKa3blBalolllee Ha Kpax-
MaJl COBEPLICHHO CXOAHOE nelcrBue. Jluactas Mo-
JKET CIy)KUTh TIPEJCTABUTENIEM LEJIOH TPYMNIBI Be-
IIECTB, TOJyYMBIIMX oOIlee Ha3BaHUEe (HEPMEHTOB.
IMox c¢epmenToM BoOOIIE pa3yMerOT TAaKOE BEIIECT-
BO, KOTOpoe, Oyay4u ymoTpeOieHO OOBIKHOBEHHO B
HUYTO)KHOM KOJIMUECTBE, B COCTOSHHH BBI3BAaTh XU-
MHUYECKOE MpEBpAICHHEe JPYTHX BEIMIECTB. Takux
(epMEHTOB CyIIeCTBYeT OYeHb MHOTrO. Tak, HarpH-
Mep, TOpPbKHMI MUHIAIL caM IO cebe TMOYTH HE HMEeT
XapaKTepPUCTUUECKOT0 MUHIAIBHOTO 3amaxa U BKY-
ca; TO W JpPYyroe TOSBISIETCS B HEM BCIEICTBHE Iei-
cTBHsl (epMeHTa, KOTOpBIII HayMHAeT JeilCTBOBATb,
KOrja cems IpUAET B COIPUKOCHOBeHHE ¢ BogoH. Ce-
MEHa TOpPYHUIIBI HE MMeNU Obl OCTPOTO 3amaxa M BKYy-
ca, ecnii Obl B HUX He ObUTO (epMeHTa Mupo3uwd,
KOTOPBIM MpPU COAEHCTBUU BOJbl PA3jlaracT OAHO Ha-
XopsIieecs B HHMX BEHIECTBO (COJIb TaK Has3bIBaEMOM
MupoHo8oii KHUCIOTBI) M BBIACISET W3 HETO OCTpOe
JeTydee copuuuHoe Maciao. B CyllecTBOBaHHUHM 3TOTO
SIBICHUSI MOXKHO yOEIWTHCS TIpH IIOMOIIM BechbMa
JII0OOMBITHOTO OMBITa. B anTekax MHOrAa mNpoaaroT

Cems

TOPYMYHUK, COCTOSIIMN M3 JABYX JINCTOYKOB OyMarw,
KOTOpBIE HYKHO HAJOXHTh OAWH Ha JPYrod M 3aTeM
CMOYHUTh BOAOH. Kakiplii JIMCTOK MOpO3HP HE 00pa-
3yeT TOpYMYHHUKA, HO KaK TOJIBKO OHHM HPHUIYT B CO-
NPUKOCHOBEHUE, PAa3BUBACTCS XapaKTCPHCTHUCCKUI
OCTpBIi 3amMax TOpYHIBL. DTO MOTOMY, YTO OJUH JIHC-
TOYEeK cMa3aH (epMEeHTOM, a Jpyroid — BEIIECTBOM,
Ha KOTOpOoe JeHCTByeT (GepMeHT, U BIHsHUE (ep-
MeHTa OOHAapyKMUBAETCSI TONBKO MPH CMAaYMBaHHU.
IpUMEpPHl  TOCTATOYHO
neiicTBUe pacTUTENBHBIX (epmMeHToB. TakoBO xe H
JIeWcTBHE IHMacTasa, KOTOPBIH JIETKO MOJYyYUTh M3 Ha-
CTOSL COJIOAA, TO €CTh IPOPOCHINX XJIEOHBIX 3€peH.

l_[pI/IBeI[eHHbIe BBISICHAKOT

OpnHOM YacTH 3TOro AMacTasa, pacTBOPEHHOH B Boje,
JIOCTATOYHO, YTOOBI IMPEBPAaTHTh B caxap THICATY H
Ooslee dyacTell Kpaxmaja, M IIPUTOM, 4YeM TeIuiee
KHUIKOCTb, TeM OBICTpee HIET 3TO MPEBPAIICHHE.

Takum o0pa3zoM, NHUTaHME 3apojblllla CEMEHH Ha
CYeT Kpaxmala, OTIOKEHHOrO B ero Oeilke MM ceMe-
HOOO0JIAX, CTAHOBUTCA BIIOJHC ITOHATHBIM. JIr000mBIT-
HO, 9TO 3TOT HPOIECC COBEPIICHHO CXOAEH C TeM, KO-
TOPBI NPOMCXOMUT IPU HHTAaHWU >KHBOTHOTO Opra-
HU3Ma. B ciroHe, B XKEIyZOYHOM COKE U JPYTHX BBI-
JENCHUSIX THIIENIPHEMHOTO KaHajla Haxomarcs ¢ep-
MEHTHI, MOJOOHO Ouacmazy TpeBpaIlaloONe Kpax-
Mal B caxap. B 3Tom HeTpymHO yOemuThCS — CTOHT
IO JIOJI €€ MococaTh Kycok 0eroro xjeba, 4ToObl 3aMe-
TUTb, YTO OH CHAENAeTCs CIagKOBaThIM Ha BKyc. Cie-
JOBaTENbHO, U JKMBOTHBIE M 3apOABIII PACTEHHS MO-
TYT BOCHOJNB30BAaThCS HEPACTBOPUMBIM Kpax Ma-
JIOM,TOJIBKO MPEABAapPUTEIBHO INPEBPATHB €ro B pac-
TBOPHUMBIH caxap.

CxonHOe sIBIE€HHME JOJDKHO COBEpIIAThCS U B Ta-
KHX CeMeHaX, KOTOpble MMEIOT TBep.blil poroBoii Oe-
JIOK, Kak, HampuMmep, 3epHa Kode, KOCTOUKH (HuHH-
Ka. OTO CBOHCTBO MX OelKa 3aBUCUT OT OYEHb TOJ-
CTBIX CTE€HOK M3 KIeT4aTKHu. Bo Bpems mpopactaHms
KJI€TYaTKa 3Ta pPacCTBOPACTCA U CIYXUT IJid IMATaHUA
3apojsima. PacTBopeHHE 3TO 3aCTaBISUIO IMIPEAIIONO-
KHUTh CYIIECTBOBaHHE o0co0oro (epMeHTa, KOTOPBIH
Y OBLI HAWJIEH.

IlepexonuM KO BTOpPOH TpyIIe 3allacHbIX Be-
mecTB — K OENKOBBIM BemlecTBaM. B xeOGHBIX 3ep-
HaX, B MyKe, KaK Mbl BHJEIH, OHH IIPEJCTaBIICHBI
HEpacTBOPUMOH W,
KIeUKOBUHOIL,

CIIEZIOBATENIbHO,  HETOJ[BIKHOM
HO JaXe W pacTBOPUMBIH OemoK,

KaK, HanpuMep, OeJIOK KypHHBIX HUII WIIH PACTH
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TENBHBI  OENIOK, HENMOJBM)XEH. II0TOMY 4dYTO OH—
KOANOUO, TO €CTh BEIIECTBO. HE IPOXOIsIiee depes
nepernoHKkd. JInst Toro d9roObl CcHenmathCsl  IOJBHXK-
HBIM, OBITh B COCTOSHHHM IPOHHKHYTh H3 KJIETOYKH B
KJIETOYKY W TaKUM O0O0pa3oM CIYXHTb Uil ITUTaHUS
pacteHnii, OEIKOBOE BEHIECTBO JOJDKHO IIPETEpIHeTh
HU3MEHEHHe, CXOJHOE C TNPEeBpaIlleHNeM Kpaxmajia B
TJIFOKO3Y.

3HaKOMCTBO C SBJICHUAMHU IIUTAaHUSA B JXHWBOTHOM
OpraHM3Me M Ha O5TOT pal MOCIHYKHT HaM KIIFOYOM
IUIsL Pa3bsCHEHHs SIBICHMIL, COBEPIUAIOIIMXCS B MPO-
pacTaiolmeM CeMEeHH. B JKelyZoYHOM COKe CyIIEeCTBY-
er ¢epMeHT — nencun. OOJAJAIONMH CIIOCOOHOC-
ThIO IIpH COHCﬁCTBHH HCECKOJIbKHUX KaIllCjb KHCJIOThI
HEepPEeBOAUTh B PACTBOPUMOE COCTOSHUE HEpacTBOPH-
Mble OeNKH, Kak. HampuMep, OeNOK KPYTBIX SIMI| WIH
BapeHoro wmsca. IIpym 3TOM OH mpeBpamiaeT MX B TaK
HasbIBaeMble nenmoHsl. I[IeNTOHBI HE TONBKO pac-
TBOPHUMBI B BOJE, HO CBEpPX TOro oO0JIaaloT Crocoo-
HOCTBIO TIPOHHKATh 4Yepe3 JKUBOTHBIE W PaCTUTEIb-
HBIE TIEPETIOHKH. B pacTHTeNbHOM MHpe JIoNroe Bpe-
M He OBbUIO M3BECTHO HUYEro MOAOOHOTrO, W IMOTOMY
HEepe/IBIKCHNE OCNIKOBBIX BEIECTB OCTAaBAJIOCh HeE-
MOHATHBIM. HO MO3JHEE IIOYTH OJHOBPEMEHHO C CO-
BEPIICHHO PpAa3IMYHBIX CTOPOH MOSBHINCH  (DaKThI,
JOKa3bIBAIONIME CYIIECTBOBAaHHE IIOJOOHBIX IIpeBpa-
meHnit OEJIKOBOrO BENIeCTBA W B PACTUTENBHOM Op-
raHu3Me.

Vike B HPOLUIOM CTOJETHH OBbLIO YyKa3aHO Ha Cy-
[IECTBOBAaHUE PACTEHUs MYXOJIOBKH, KOTOpPOE CBOH-
MH pa3IpaXUTEIbHBIMH JIUCTBSIMH CXBaTbIBaeT MpH-
JICTAIOIIMX Ha HEro HAaceKOMBIX M 3aTeM ymotpelus-
eT UX B MMy, HO (akT 3TOT He ObUI OLCHEH IO J0-
CTOMHCTBY, BO30YIMJI Ja)K€ COMHEHHS CKENTHKOB U
nojaBepres Obl 3a0BeHHMIO, eciv Obl HAa HEro He ooOpa-
THJ BHOBb BHHMMaHus JlapBuH. J[apBUH 3HAYUTEIIBHO
YBEJIMYMWI CIIUCOK STHUX IUIOTOSIHBIX DAacTeHUH U
MO3HAKOMHJ OOTaHHKOB C JIFOOOMBITHBIMH TOIPOO-
HOCTSIMU UX OTHpaBieHuid. OTiaras 10 OAHOW W3 IO-
crenyrompx Oecel ONHMCaHHE MEXaHMYeCKOi CTopo-
HbI 3THUX ﬂBHeHMﬁ, MbI OCTAHOBHUMCS 371€Chb Ha HHX,
KaK Ha [puUMepe, IIOKa3bIBAloOLIeM, YTO pACTCHHUE
CIIOCOOHO NPHHMMAaTh B MHILY HEPacCTBOPUMBINA Oe-
JIOK. BCeFO Jy4dylI€ S5TH SBJICHUA PACTUTCIIBHOIO IIU-
Ao-
BOJIbHO OOBIKHOBEHHBIM HAIlIMM OOJIOTHBIM PAaCTCHH-

1IE€Bap€HNsA H3YUYCHbI I[apBI/IHOM Hazx pOCS{HKOﬁ,

M. CJ'II/ISB, BbIZIC/IIEMAs BOJIOCKaAMU. KOTOPBIMHU YyCeE-

w4

SHBL JIUCTbA OTOTr0 PpAaCTECHHSA W KOTOPLIC YJIaBJIIMBAIOT

HaCCKOMBIX, COACPIKUT BCIICCTBO, o-BUAUMOMY

cxofHoe ¢ merncuHOM. K 3TOMy BeliecTBy BO BpeMs
pa3gpakeHHsT  BOJIOCKOB — IIPUCOCAMHSETCS  KUCIOTa,
¥ TOrJa OHO MOJy4YaeT CIIOCOOHOCTH, MOJOOHO IKEIly-
JIOYHOMY COKYy, pacTBopsath Oenok. Kak HacekoMsle,
MOMAJIAIOIIEe HAa O3TH JUCTbA TPH ECTECTBEHHBIX YC-
JOBUSIX. TaK M KYCKH SIMYHOrO Oe€nKa WM Msca, J0-
CTaBJISIEMBIE JIUCTBSIM IIPH  HMCKYCCTBEHHBIX  OIIBITAX,

pPAcTBOPSIIOTCS M IMOIJIOIIAIOTCS Dt

JIOKa3bIBArOMINEC

PacTCHUEM.

OIIBITHI, BO3MOXXHOCTb IIMTaHUSA  Ha

CUeT HEpPacTBOPHUMBIX OCJIKOBBIX BEIIECTB, MOOYAMIN
YYCHBIX HCKaThb ¥ B MPOPACTAIOMIMX ceMeHax ¢ep-
MEHTBI, MOJO00HbIe TerncuHy. OTKpBITHE HX HE 3aMell-
mno; (epMeHTHl 3T OBUIM HaiieHB! CHadada B 0o-
GOBbIX paCTeHHﬂX, a 3aTéM U B )Ipyl"I/IX — B KOHOIUIE,
B JIbHE H, HAKOHeN, B SUMEHHOM cosoze. B ocoben-
HOCTM JIIOOOIBITEH (epMEHT, HalJeHHBIA B MIed-
HOM COKE TaK Has3biBaeMoro nbiHHOrO jaepeBa (Carica
papaya) W JOCHCTBYIOIIMI TMOMXOOHO IKEIYAOYHOMY CO-
Ky. CremoBarenbHO, M [HTAaHWE 3apOJbIlIa HA CUET

3amacoB OejKa CTAHOBUTCS IOHATHBIM: IEICHHOOO-

pa3HbIil (epMeHT, pa3BHBAIOLIMICS BO BpeMs Mpo-

pactaHusi, JCWCTBYeT Ha OCNOK, TO €CTh IEPEBOJUT

€ro B PacTBOPUMYIO, MOABIKHYI0 ¢(opmy. UYacTs
OeNKOBBIX BELIECTB BO BpeMs IPOpPACTaHMs, CBEPX
TOro, TIIpeTepreBaeT eme Oosiee TIIyOOKOe H3MEHe-

HUE, mpeBpalasicb B TEla, CIIOCOOHBIE KpUCTaJLIN30-

BaThHCA, e KpHCTaJ'[J'IOI/Illl)I, IIOJABHUKHOCTH KOTOprX
enie OoJiee 3HAYMTEILHA.
Takum 00pa3oM, 3apoJiblill, HAMpPUMEp, 3JIAKOBO-

r0 pacTeHHsi NHTAaeTCs HE TOJNBKO TEM JKe Kpaxma-
JIOM, TOK € KJICHKOBHHOM, KOTOpYIO ymorpeOisieM B
IMILYy W Mbl, KOIJa €M XJeO, HO Jaxe W HepeBapu-
BaeT HUX NOAOOHBIM Xe oOpa3oM, oOpabaTbiBas HUX
CXOZHBIMM ()epMEHTaMH U IpeBpaiias B IJIIOKO3Y |
nenToHel. MeHee y/IOBJIETBOPHUTEIbHBI HAIM  CBeJle-
HHUS OTHOCHTENBHO IMTAaHHWsS Ha CYET 3aracoB Macisi-
HHUCTBIX BEIIECTB, HO W B O3TOM OTHOIICHUH HMEIOTCS
HEKOTOpble yKa3aHMs. Macia, Kak TakoBEIE,

IIPOHUKATh

BOOOIIE

HECTIOCOOHBI 4yepe3s  CMOYCHHBIC  BOJOH
CTeHKH KieTouek. Ho Macio mpeacraBisieT HaM Co-
CJIMHCHUE TaK HAa3bIBAEMbBIX JKUPHBIX KHCIOT C Bellle-
CTBOM, JIETKO pPAaCTBOPUMBIM B BOJE. — C TJIMIECPH-
HOM, M CyLIECTBYIOT (aKTbl, HO3BOJLSIOLINE [OIyC-
TUTh TPEIOIONIOKCHHE, YTO BO BpEMs MPOpPACTAHHS

O6Hapy>KI/IBa€TCH HOI[O6HO€ pacnaJicHuE Macjia Ha



COCTABJIAIOIIYIO €r0 KHUCIOTY U TJIMLEPUH TaKoKe INpU
cozelictBun ocoboro depmenta. CepX TOro, U3BECT-
HO, YTO TIPUCYTCTBHE CBOOOAHOW >KUPHOW KHUCIIOTHI
MHOTO CIOCOOCTBYET pa3ApOoOICHHIO KameleK Macia
B BoJe U OOpa30BaHMIO TaK Ha3bIBAEMbIX 3MYIbCH,
TO €cTh TeX OEJBIX, COAEpXKAINX MAaclo >KHUIKOCTEH,
KOTOpbIE Mbl Ha3bIBAEM MOJIOKOM, KakK, HalpHuMep,
MOJIOKO KOpPOBBE, MUHIAIBHOE, MAaKOBOE€ M IpPOY. DTO
00pa3oBaHUE 3MYJIbCHH HIPAET Ba)XKHYIO POJIb B MHTa-
HUHM >XMBOTHOTO OpraHM3Ma; BECbMa BO3MOXKHO, HUTO
OHO WIpaeT HEKOTOPYI0 POJib M B IHUTAaHWUH 3apOjbIIIa
JKUPHBIX, MACJIIHUCTBIX CEMSIH.

HepBaﬂ CTOpOHA  SABJICHUA IMUTAaHUA MOJIOAO0TO
pOCTKa HaMHU BBISICHEHA.

MaTepHan 1oJ BIMSHHEM BOAbI U ()EPMEHTOB ITyCKa-

HenonBmkHbIii  3amacHbIN

eTcs B 00OpOT, CTAaHOBHUTCS JOCTYIHBIM IS POCTKA,
U MBIl MOXEM HEIOCPE/ICTBEHHO J0Ka3aTh, 4TO pa3-
BUTHE 3apojblllla MIET Ha CYEeT 3THX 3amacoB. B ce-
MeHaX OOOOBEIX pAacTEHHII CTOMT OTpe3aTh CEeMEHO-
JIOJIM, YTOOBI NPEKPaTHTh JAAJbHEHIee pa3BUTHE 3a-
ponpimia. XoTsi OBl €ro KOPEIIOK M CTeOeNeK yxe Obl-
JM HEMHOro pa3BuThl. VI He cieayer Qymarb, 4To OC-
TAHOBKA B Pa3sBUTHM 3apoOfbIlIa BBI3BaHA €ro IIOpa-
HEHHEM; HalpOTHB, OMbBIT IOKa3al, 3apOABIII
o0JiajaeT 3HAYUTENBHOIO CTENEHBIO JKUBYYeCTH. MEI

4qTo

€ro MOXXeM pe3aTh Ha 9YacTH BAOIb U MONEpPeK, U
Kaxngasa 4acCTb, €CJIM TOJIBKO OHa HAaXOIWUTCA B CBA3U
C CeMeHOfoJiel, 3akiroyarolieil 3amac nMIM, Oynaer
pa3BuBatbCsi. Jlake eciaM MbI OTpPEXKEM KOpEUIOK, a
OCTaBUM TMIEPBINIKO B CBS3M C CEMEHOIOJSIMHU, TO CTe-
OeneK pa3oBbETCS OBbICTpee, YeM Y IIEJIOr0 3apoJibi-
1ma, 1 HAo0OPOT: €CIM MBI OTPEXEM CTEOJIEBYIO IOY-
Ky, @ KOPEIIOK OCTaBHM B CBSI3U C CEMEHOJOJISIMH, TO
OH pa30BbETCS CHJIbHEE, HYeM Y HEMOBPEXKACHHOTO
3apozpima. OHO M TMOHATHO: B 9TOM Clydae OJHMH W3
IBYX OpraHOB IIOJIBb3YyeTCSl 3amacoM IHUINH, 3ar0TOB-
JEHHBIM i1 o0oux. B cemeHax O€NKOBBIX 3apOJBIII
HE HaXOJUTCS B OPraHMYECKOW CBSI3U C CBOMUM HCTOY-
HUKOM MHINA — C OEIKOM: OH WM IUIOTHO MPHKIIA-
NIBIBaeTCS K HEMY, WM OKPYXKEH UM, HO U B TOM U B
IPYrOM CIlydae MOXET ObITh OTAeJeH OT Hero, He
npeTepreBasl HUKAaKOrO  IMOBPEXKICHHS; MOTOMY-TO
OCIKOBBIC CEMEHAa JOCTABJSIFOT HaM Hambolyiee ynoo-
HBIIl TpeqMeT AJs M3y4YeHUs SIBICHHUH NMUTAaHHUS 3apo-
oeima. Y 37MakoB  OENOK, TEpBOHAYAIBHO — CYXOH,
MYYHHUCTBI, BO BpEMsI [POPACTAHHUS Pa3KIIKACTCH,

JACIAacTCA IMOXO0XHWM Ha Kallully WIW MOJIOKO. MC)KHy

Cems

TEeM HapyXXHbIe KJIETOYKM TOM YacTW 3apojiblllia, KO-
TOPOIO OH IIPUCIIOHEH K OCJIKy M KOTOPYIO MBI Ha3bl-
Banu muTKoM (cM. ¢wur. 21, 6, ¢, d, e — 1), Bpac-
TAlOT B BUJIE COCOYKOB WIIM BOPCHHOK B Pa3MSI4MB-
mmiicss OEJTOK M COCYT €ro IMTaTeNbHBIA pPacTBOP.
3apofpIll TPEeYNXd M MHOTHX JAPYTHX pacTeHWHd Ha-
XOIUTCSl B eme Ooiiee OIAaroNpHsTHBIX YCIOBHSX: OH
BECh KyMaeTcs B MOIYXKUAKOH Macce Oenka u, Cleio-
BaTENbHO, BCEI0 CBOCKD MOBEPXHOCTHIO COCET ITHTA-
TenbHbIE BemecTBa. Ecny B 3TO BpeMs OTIENHTH 3a-
poIbImI OT OenKa, TO €ro pa3BUTHE NPEKPaTHTCS, H,
HA00OPOT, €ro pa3BUTHUE MOXKHO MOAJEPXKAaTh HCKYC-
CTBEHHO, €CJIH, OTAEIMUB OT OenKa, 3aKIIOYUTh €ro B
KOMOYEK TecTa, IPUTOTOBIEHHOTO W3 MYKH WIH
Kpaxmana. He TONBKO ycIemHOe pa3BUTHE 3apOibl-
[Ia MOKaXEeT HaM, YTO OH IMHUTAETCS STHM TECTOM, HO
MBI MOYKEM HETOCPENICTBEHHO YOETUTHCS, YTO COIPH-
Kacalolyecs: ¢ HUM 3epHa KpaxMaja OOHapyxXaT siB-
HBIE CIIeABl pa3pylleHus, OHH OyIyT H3IJIOAaHbBI, BBHI-
COCaHbI UM.

MbI yXe HECKOJIBKO pa3 yIoTpeOIsIM BBIpake-
HHUE: «3apOJBIII BBHICACHIBACT MUTATENIBHBIC BEHIECTBA
N3 CEMEHONONeH ww O€NKay, HO, OYEBHIHO, ITO BEI-
paXeHHe TOJIBKO HWHOCKA3aTeNbHOE, U TEPEMEICHHE
NHUTATENBHBIX BEIIECTB B 3apOABILI CIEAyeT OObsc-
HUTh HAa OCHOBaHHM OOmMX sBICHUH aupdys3uu, c
KOTOPBIMH MBI O3HAKOMWJIUCH B MpEIIIECTBOBABIICH
neknud. B camom nene, MBI BHIENH, YTO BCE ITHTA-
TeJIbHBIE BELIeCTBA NMPUHUMAIOT BO BpeMs IpopacTa-
HUSl pacTBOPUMYIO (opMy, a 3TH pacTBOPHI, coOTIac-
HO 3akoHaM anGQy3uH, JODKHBI PaBHOMEPHO pac-
MIPECUTECST BO BCEX YacTSIX CEMEHH, B TOM YHCIE U
B 3apojpime. Ho 3TuM paBHOMEpHBIM pacipeiecHu-
€M, 3TUM PAaBHOBECHEM U OTpPaHHYHUTCS Poib IUpdy-
3ud. YTO X BHOBb HApYIIUT 3TO PAaBHOBECHE, TaK
CKa3aTh INEPEeMECTUT LEHTP TSDKECTH H3 Oenka B 3a-
poxnpim? UeM OOBSCHUM MBI 3TO IEpEeMEICHUE Belle-
cTtBa u3 Oenka B 3apoppim? Jla omsaTh TeM ke, 4eMm
MBI OOBSICHWIM B TIpOUUION Oecele MOCTYIUICHUE Ke-
JIE3HOI COJM M3 Hapy)KHOT'O COCyZAa B HAIly HCKYCCT-
BEHHYIO KIIETOYKY, TO €CThb OOpaTHBIM IEPEXOJOM B
HEepacTBOPHMOE COCTOsIHHE. B 3apopsbliiie pacTBOPEI,
B HErO IOCTYNHBIIWE, OyIyT 3aTpadeHBl Ha 00pa3o-
BaTENFHYIO NIEATEIBHOCTh €ro KIETOUEK, Ha Pa3BHTHE
HOBBIX OpraHoB. PacTBOpuMBIl yrieBoAa, TIIIOKO3a,
MPEBPATUTCS B HEPACTBOPHMBIA yIJIeBOJ — KJeT4at-
Ky, B CTCHKY BHOBD HOSIBJISIFOLIIMXCS KJIETOYEK POCT-
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Ka: pacTBOpuMble M IubdyHAUpYyronme OelIKku mpe-
BpaTATCS B HEPAcTBOPUMYIO K HequhQyHAUPYIONIYIO
IpOTOIUIA3MYy OJTHX KIETOueK. A 9TO IpeBpalleHHe,

KaKk MblI 3HAacM, BBI3OBCT l'[OCTyl'lJ'[eHl/Ie B 3apoJbIll
HOBBIX KOJIMYECTB IJIFOKO3bI M TaK Jajee. ITO pacTBO-
pPEHHE M OCAKICHHE BEIICCTB B POCTKE, 5Ta Kak Obl
[IEPErOHKA BEIIECTBA M3 OJHOM YacTH CEMEHH B IpY-
ryio OyIer MpoJoJuKaThesi, TOKa OHH OYIyT B COIpPH-
kocHOBeHuH. IlpesictaBuB cebe, YTO JBa JIMIA CrOBO-
pwinch Obl OT BPEMEHH JI0 BPEMEHH JICIHUTHh MOPOBHY
CBOE JIBIDKMMOE HMYIIECTBO: MpEJCTaBUM cebe Ja-
Jee. YTO OJHO JIMI0 HMMENO Obl HEOCTOPOKHOCTH IO-
CTOSIHHO TIpEBpalllaTh YacTh CBOEr0 HEJBIKUMOTO B
IBIDKMMOE, a JIpyroe, Hao0O0pOT,

4aCTb CBOCTO JIBUXKHMOI'O B HCIABMXXUMOE HMYUIECT-

NpeBpamanoe  Obl

BO. B pesymprare okasanoch Obl. YTO BCE HMYIIECTBO
IepBoro mepenuio Obl B KapMmaH BToporo. Ilociemnuii
BBICOCANl OBl BCE MMYIIECTBO MEpBOro. TOUHO TakUM
ke 00pa3oM M 3apoJblll BhICACHIBAET NMUIIYy M3 Oeika
u ceMmeHonoined. OH BbICachlBa€T MHINY IOTOMY, YTO
pasBUBaeTCA, M pa3BHBAeTCs IOTOMY, UTO BBICACHI-
BaeT MHIly, — MpPUYMHA U CIEACTBUE 3/€Ch HAXOJIT-
Ccs B TECHOM B3aMMHOM CBS3M, KaK BO BCSIKOM JKH3-
HEHHOM OTIIPABJICHUH.

Wrtak, MBI BUOUM, YTO B OCHOBE SIBJICHUH INUTaHUS
3apofpllla JIeXKaT Te jke oOmme sBieHus auddysun
U TIpeBpalleHUs, KOTOPHIMH MbI OOBSCHHIN B TIPEa-
LIECTBOBABIIECH JICKIUM TMTAaHHE KIETOUKH, [a HHa-
4ye 1 ObITh HE MOXKET, TaK KaK JKM3Hb 3apojbllIa Clia-
raeTcs U3 SKM3HEeH COCTaBIIIONIHNX €T0 KIIETOUEK.

Jlo cux mop Mbl ycnenu yOeauThCs, YTO BO BpEMs
MPOpacTaHuss B CEMEHH IIPOUCXOMUT TOJBKO Mepeme-
LIEHHE BeIlecTBa W3 OJHOro opraHa B apyroil. He-
CMOTpSl Ha Kaxylleecs yBEIMYEHHE pa3MepoB, He-
CMOTpSI Ha POCT MOJIOJIOTrO pPAcTeHbUIIA, B HEM 3a 3TO
BpeMsi He Habmomaercs JeHCTBUTENBHOTO MPHPOCTA,
TO €CThb YBENMYEHHS MacChl BEIIECTBA, KaK B 3TOM
MOXKHO yOEIUThCS B3BEIIMBAHHEM CEMEHM U POCTKa.
Ho mpocroro B3BemnBaHus Uil 3TOro ObUIO ObI He-
JOCTATOYHO; €CIIM MBI MPOCTO B3BECHM CHauaja ce-
Ms, a TOTOM €ro PoCTOK, TO IMOCIEIHMH Bceraa Oyner
TsDKeJlee, M 9TO HETPYAHO TOHATh. MBI BHIENH, 4YTO
pa3iIuyYHbIe YacTH pAacTeHMsl COJIep)KaT BechbMa pas-
JMYHBIE KOJIMYECTBA BOJBI — B CEMEHaX €e Majo, B

eJaoM pacTeHUH AOBOJBHO mHuoro!. Bo BpeMsd 1po-

! Cm. Tabnuiry aHamM30B Ha c. 92.
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pacTeHuss cHayana Bce CeMs, IO3[]Hee KOPELIOK Bca-
ChIBACT BOﬂy, U 3TUM MOXHO OG”bS{CHI/ITb l'lpl/l6]>l.]'lb s
Bece. Eciu ke Mbl IpeIBapUTENbHO BBICYIIMM H Ce-
M U Mojogoe pacrenue g0 100°, TO ecTb ompeaenum
X CyXOil BeC. TO yOemuMcs, 4TO BO BpeMs Ipopacra-
HUSL pPacCTeHUE, HECMOTpsi Ha YBEJIWYEHHE pa3MepoB,
3HAUUTENBHO MOTEpsyIo B Bece. Pokmaercss Bormpoc,
KyJda >Ke JeJoCh JTO BemectBo. Hu  TBepaplX, HU
KHUIKUX OTHAENCHUH, KaK y XHMBOTHBIX, MbI OOBIKHO-
BEHHO HE 3aMeuaeM, M. HO BCSIKOM CIy4ae, €Ccld Obl
OHH OBUTH, MBI MOXXEM HX MpPUHATH B pacuyeT M TOrja
yOemuMmcsi, YTO OHHU JIAJICKO HE PaBHAIOTCA BCEH IMo-
Tepe Beca. Ocraercs MAOMYCTUTb, YTO CeMs TepsieT
razoo0pasHble MPONYKTHI, YTO YacTb €ro YJeTy4hBa-
eTcs B BO3IYyX.

OTO MNpeloNoKeHHe MpsIMO IPUBOJUT HAC K pac-
Tpex

PacCMOTPECHUIO

CMOTPEHHIO  BTOPOIO U3 yKa3aHHBIX  YCIIOBHIi

BO3/yXa.
Bo3myx, kak Mbl 3HaeM, COCTOMT W3 KHCIOpOIa U a30-

npopacranus, K 3HAYCHUA

Ta: ONBIT TMPSAMO YKa3bIBaeT, YTO CEMEHH HyXeH
nMeHHO kucnopod. Cems, TyOOKO 3apbiToe B IOYBY
WIM Haxojslleecs IOJA BOJOI0, KOTOpas HE BO30OHOB-
JjeTcs, He MpOpacTaeT; HO OHO OJMHAKOBO HE IIpo-
pacraer wim,

Ipopocliri, OCTaHABJIUBACTCA B pas3sBU-

THH, eciau OyZeT OKPYXEHO BO3IyXOM, JIMIIEHHBIM

kucnopona. HecomnenHo, emy HyxeH kuciaopoa. Ho
B UEM OK€ 3aKJII0YaeTcsl MAEWCTBHE JTOro KHciopona?
HerpynHo nokas3ath, 4YTO OH MOITIOIIAETCS CEMEHEM.
Kucnopon mnoanepxuBaer ropeHue; B OTCYTCTBHH €ro
ropsmue Tena racHyT. CremoBaTenbHO, €ClIU IIpopac-
TalOIUe CEeMEHAa IOMIOMAIT KUCIOpOJ, TO. OCTaBHUB
UX HEKOTOpoe BpeMs B IPUCYTCTBUU OIPAHUYECHHOIO
o0beMa BO3AyXa, MBI JIMIIMM O3TOT BO3AYX KHCIOpOAA
U CcfeNaeM ero HEeMpUTOAHBIM M TOAJEPXKaHHUSA To-
penua. Ha paHO OTOM CKISHKM C IIMUPOKUM TOPJIOM,
IUIOTHO 3aKPBITOM CTEKJISTHHOM TMpOOKOW, YacoB Je-
CATh TOMY HAa3aJ HAChIIAIM IIPOPACTAIOIIUE CEMEHa,;
s OTKpbIBAal0 €¢ U BBOXKY B HEe TOpALIyI0 JIy4dHY: OHa
MTHOBEHHO  TacHET  OUYEBHIHO, BO3AyX B  JTOH
HE COMEPXKHT KHCIOPOJa.
3TOT MOTJIOIEH CEMEHAMHU.

VBunas,

CKIIIHKE  yXKe Kucnopon
CKOJIBKO CXOZHOTO B SIBJIICHUAX IMTaHUS
CEMEHH M JKMBOTHOIO, MBI BIIpaBe BO30OYAHTH BOIPOC:
He Oyzer Jm ceMs YHNOTpeONIATh M KHCIIOPOX BO3IyXa
ULl TOM K€ LENH, Ul KOTOPOM OH CIyXHT HBOTHO-
My? He Oyner num OH CHOyXuTb eMy Ui JbIXaHHA?

JlpIxaHue, Kak BaM, KOHEYHO, HM3BECTHO, B OCHOBE —



TO e ropeHue. MbI BIbIXaeM KHCIIOPOJ; OH Pa3HO-
CHUTCSI KPOBBIO BO BCE KOHIIBI TeJla, OKHUCISIET, COKUTa-
€T 4acTh €ro yIiepoja MW BOAOPOAA M BHIAEISIET HX B
BUJI€ YTIEKUCIOTH M BOABL. B 3TOM nerko ybemutses
CJICYIOIIUM HPOCTHIM OIBITOM, KOTOPBI IOKa3bIBa-
€T, YTO Ta3, BABIXAaGMBIH M BBIABIXAEMBIH HAMH, pa3-
JIUYEH W 9TO IMOCIETHHI COJEPXKUT yriaeKuciory. [ms
OTJINYHUS YTIIEKHUCIOTHl OT JPYTHX Ta30B IIOJB3YIOTCS
CIIeyIOIMUMH AByMsl Tpu3Hakamu. Eciam mpomyckath
YTJIEKUCIOTYy 4Yepe3 M3BECTKOBYIO BOXY, TO €CTh BOAY,
B KOTOpOIl pacTBOpeHa eIKas M3BECTb, KHIEIKa, TO
3Ta COBEPIICHHO TPO3padHas BOJA MYTUTCS, OCaXK-
JaeT u3 ceds MeJ, TO eCTh YIJIEKUCIYIO U3BECTh — CO-
€IMHEHNE U3BECTH C YIIIEKHUCIOTOMH.

Sl Gepy ckisHKy (¢ur. 22, A), B KOTOpylo uepe3
MpoOKy MpOIyIIEeHbl JABE KOJEHYaThle TpyOKW: oOxHa
MOTPY)KEHa KOHIIOM B W3BECTKOBYIO BOAY, JIpyras,
Ooyiee KOpOTKasi, HE JOCTUTAET N0 YPOBHS JKUIKOCTH.
CHauana Oepy B pOT KOPOTKyIO (@) TpyOKy W TSHY B
cebs1 BO3AyX; 4Yepe3 APYrylo, JUIMHHYIO TpyOKy Ha-
PYXHBII BO3IyX ITy3bIPbKaMH IIPOXOIMUT 4Yepe3 KHA-
KOCTb, HO OHa He MYTHTCs. [loBopaumBaio CKISHKY,
0Oepy B POT KOHYHUK JUIMHHOW TPyOKH (b) W BBIABIXAO
n3 cebs BO3AyX; OH CHOBA MPOXOMAUT ITy3BIPhKAMHU He-
pe3 KUAKOCTb, HO Ha 3TOT pa3 OHA TOTYAC XKE MYTHUT-
cs. YroObl JOKa3aTh, 4YTO YHABINUA Ha JHO OEJbIid
0Ca/IOK AEHCTBUTEIBHO MEN M YTO OH COAEPXKHT yTile-
KHCIIOTY, TpPUOABIIII0 HECKOJIBKO Karellb YKCycy—
0CaIoK C IIUNEHHEM PACTBOPSAETCS, M STH ILIMIIIHE
My3BIPBKM Ta3a — HE 4YTO HWHOe, KaK YIJIEKUCIIOTa,
KOTOPYIO S TOJIBKO YTO BBIJOXHYIL

lpyras mpoba Ha YIJIEKHUCIOTY 3aKiiodaeTcs B
crepyromeM. Bce Tak Has3bBaeMble €IKHE ILNENOYH
JKaJJHO TOIJIOLIAIOT yIIIeKUCNoTy. bepy ¢ oqHOro KoH-
[a OTKPBITYIO CTEKJISTHHYIO TpyOKy, COAEpIallylo yr-
JEKUCIIOTY, W, 3aTKHYB OTBEPCTHE IajibleM, IOTpy-
JKal ee B COCyZ C pacTBOpoM Imenoud. Kak Tompko s
OTHMMY ITaJiell, KOTOPBIM 3aTKHYTO OTBEpCTHE, KUJI-
KOCTh OBICTPO MOIHHMMAETCsl B TPyOKe M HaKOHEL Ha-
MOJNHSET ee; 3aKII0YeHHas B Hel YIJIEKHCIIOoTa HCYe3-
J1a, TO €CTh MOTIOTUIIACh SKUIKOCTHIO.

Hmest cpexcTBa y3HaBaTh HPUCYTCTBUE YIJICKUC-
JOTBL. MBI MOXXE€M TENEph BEPHYThCS K BOIPOCY, IIbI-
miaT JIM TpopacTarone ceMeHa. IlepByro IOIOBHHY
BOIIPOCA MBI YK€ pa3pelInid — MbI BHJEIH, YTO OHHU
HE MOT'YT 0OOHTHCH 6e3 KHCIOpoia M YTO OHM €ro MHo-
TJIOMIAIOT;

OCTacTCsd II0Ka3aTb, 4YTO OHHU BBIJCIIAIOT

Cems

YIJIEKUCIIOTY ~ B3aMEH  IOTJIOIIEHHOTO  KHCJIOPOJA.
Jlng  HArMSAOHOCTH JaadM  OIBITY Takyw Gopmy.
Ctpys OOBIKHOBEHHOTO BO3JyXa BroHsiercsi (Bce paB-
HO KakuM o0pa3oM, 3TO YK€ TeXHHYecKas Moapo0-
HOCTh, HE KACaloOLIascsl CYHIHOCTH OMbITAa) B Cpel-
Huit cocyn (dur. 22, B) uepe3 orBepctue (0003Ha-
YeHHOE CTPENKOW) M, MPOXOMAsi My3bIPbKAMH HYepes3
pacTBOp €AKOH IIEeJI0YH, OCTaBISIET TaM Te CIEIbl yI-
JIEKHUCIIOTHI, KOTOPbIe HAXOMATCSA BO BCSKOM BO3IY-
xe, TeM OoJiee B 3aie, B KOTOPOH JBIIIAT MHOT'O JII0-

neit. M3 atoro cocyna cTpys BO3MyxXa, YK€ JIHIIEHHAS
YIJIEKUCIIOTBI, PAaCXOJUTCS Ha JABE CTOPOHBI M, IpO-
X0 (Kak IIOKa3aHO Ha PUCYHKE CTpelKaMM) uepes
nBa cocyna (C u C'), B KXIOM U3 HUX BBIXOAWT Ha-
pyXy Iy3bIpbKaMHU 4Yepe3 H3BECTKOBYIO BOAY, HalM-
TYI0 B BOpOHKax (b u b’) HaBepxy 000omX mpuOOpPOB.
Oba mpubopa COBEpHIEHHO OJMHAKOBBI, UYepe3 HUX
MPOTOHSAETCS CTPYSI TOTO K€ BO3IyXa, TONBKO B IIpa-
BoM (C') HachlllaH CJIOH >KHBBIX, IPOPOCLIMX KOHOII-
JISHBIX CEMsSH WU ropoxa, a B JIEBOM TEX K€ IIpo-
pPOCHINX CEeMsH, HO IpPEABAPUTENBFHO yOHTBIX, OTpaB-
JIEHHBIX cyneMoi. [Ipoxomsmmii depe3 mpuOOpHl BO3-
IyX TIOCTOSSHHO OOMBIBa€T TOBEPXHOCTh CEMSH H
MPOXOJUT Yepe3 KHUAKOCTh B BopoHkax (b u b’). Bel
y)Ke€ BHIUTE, Kakasg OOHapy)XuBaeTcs pas3HHUIA:
MEXJIy TeM KaKk B BOPOHKE JIEBOIO COCYyJa XHUIKOCTh
COXpaHSEeT CBOIO IIPO3PAvHOCTD,

YK€ 3aMyTHJIacChb,

B IIPaBOM — OHa
NPUHSJIa MOJIOYHBIH BHZ; 4Yepes
HECKOJIBKO MHUHYT B Hell oOpa3yercst OOMJIBHBIA Oca-
JOK Mena. SICHO, 4TO BO3AYyX, Hpoleumuii uepes

CIIOH KMBBIX, MPOPOCHINX CEMSH, COJEPIKUT YTIie
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KHCIOTYy. MTak, ceMeHa MOTJOIA0T KHUCIOPOJ M BB
nenatoT yriaekuciory. Ocraercs IOKasaTh, 9TO OTH
I(Ba IIpolecca HAXOJATCS B CBSUIM, TO €CTh, YTO YTJe-
KHCIIOTa BBIAGNACTCS IUIAMEH IIOTJIOMIEHHOTO KHCIIO-
poma. «Ho MBI MOXXeM yBHAETH Ha CIIEIYIOIIETO OIIBI-
Ta. KOTOPBIM B TO K€ BpPEMs HaM JIACT BO3MOXKHOCTh
CyIuTh 00 SHEPrHYHOCTH 3TOI0 MPOIECCAa MAbIXAHHS.
CrexisiHablii  komokon (¢ur. 23, a) pasmenen mpo
BOJIOYHOIO CETKOM Ha JBE 4YacCTH; B BEpXHEH HachINa-
HBl TMPOPOCHINE CEMEHA KOHOIUIM, B HIKHEH, 3aTK-
HYTOW KaydyKOBOH TPOOKOH, IOMEIaeTcs MaJeHb-
KMM CTakaH4YMK C PACTBOPOM €IKOM Iienouyu. Bepx-
HEE OTBEPCTHE KOJOKONA TaKKe 3aTKHYTO KaydyKo-
BOI1 TPOOKOIA ¢ KOJIEHYATOH, TaK Ha3bIBAEMON MU HO

METpUUEeCKO TpYyOKOMH, 3akiroyaromieil cTond moa-

KPAIICHHONW JKUIKOCTH W CHAOXCHHOW 3aKHMHBIM
kpaHoMm (b). KpaH 3TOT OTKpBIT I TOrO, 4YTOOBI
BO3AYyX BHYTPH H CHapyXH NpuOopa ObUT B paBHOBE-
cuu. CTOUT TONBKO 3aKpBITh JTOT KpaH, M CTOJIO
LBETHOH JKHIKOCTH HA4YHET MOABIMATHCS B JIEBOM KO-

JICHE MAaHOMETpa U IajAaTb B HPaBOM, TaK YTO O4YE€Hb
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CKOpo ypoBeHb ee Oymer s omHoM mnpu C, B Ipyrom
Hpu C. CMBICT 3TOr0 OmbiTa JITKO TOHSTH: CEMEHa s

BepXHell dYacTW cocyda BBIACNSIOT —YITIEKHCIIOTY, KO-

TOpas. KaK MBI 3HAeM, J>KaAHO TIOTJIOMIAETCS EIKOM
MENOYbI0, HAXOMIIIEIOCST B CTAKAHYMKE TIIOA  HHUMU:
BCIEACTBHE 3TOTO BO BCEM MPHOOpE  NPOMCXOIHUT
YMCHBIIICHHE obBrema BO3/TyXa, 00HapyKUBaeMoe

MOJHATHEM CToN0a JKUAKOCTH B JIEBOM KOJICHE MaHO-
MeTpa. OTOT ONBIT HaM NpPAMO TOKa3bIBAaeT. 4YTO YT-

JIEKUCIIOTa  ABJIACTCA  B3aME€H  APYroro, IorjiomaemMo-
ro ceéM€HaMH Trasa, IMOTOMY 4YTO €ClIh OBl YIJIEKUCIOTa
TOJIBKO  NIPUCOCOVHATIACH K  BO3AYyXY, 3aKIOYCHHOMY

B mpHOOpe, TO BHMDIO OBl OAHO M3 JBYX: HIH 0O0BEM
BO3IyXa B TpUOOpe YyBelIMUUBAICA OBbl, WJIM OH OCTa-
Bajics Obl HEW3MEHHbIM (Tpenmosaras, YTO YIJIEKUC-
J0Ta TIOTJIOMANachk OBl EAKOM INENOYbI0 10 Mepe BBI-
JieNieHUs).  YMCEHBIICHHE B 00BbEME 3aBUCHT OT TOrO,
YTO KHCJIOpOJ TOIVIONIAeTCS CeMeHaMH M Ha MEeCTO
€ro BbIIENSIeTCS OOBIKHOBEHHO paBHBII 00beM yriie-
KHUCIIOTBI, TIOTJIOIAEMOM €IKOH  ITEeJIOYbIO;
YCIOBHM OHO OJHOBPEMEHHO CIY’KHT MEpOiH BJbIXa-

TTomus-

IpH  3TOM

HHUSL KHCJIOPOJAa U BBIIBIXAHHUS YTJIEKHUCIIOTHL.
THEe CTON0a JKHIKOCTH HIET TaK OBICTPO, HYTO MHE
NPHUAETCS. HECKONBKO pa3 B TEYCHHE JIKIMH OTKPbI-
Bartb O5TOT KpaH (b) W TPUBOOUTH IOJKPALICHHYO
KUIKOCTh K OAHOMY YPOBHIO. DTO MOCTOSHHOE [IBH-
JKEHHE  MAHOMETPHUYECKOW  JKHUIKOCTH  OOHApY)KHUBaeT
HaM  0e33By4HOE,  HEBHAWMOE,

CllyXxa W TIJjlasa, HO TE€M HE MEHEE JIOBOJIBHO ODHEPrud-

YCKOJIB3aroIIee oT

HOC IBIXaHHUEC CEMSH.

Hogeiimme  mccnegoBaHus — MMOKa3bIBAIOT, YTO B

TECHOM CBs3U C JAbIXaHUEM, IO-BUAMMOMY, HaXOOUTCA

y)Ke 3HaKOMO€ HaM o0pa3oBaHHE (EPMEHTOB, HMEH-
HO pmumacta3a. Korma pasOyxmme B Boge ceMeHa 3a-
KIIOYad B COCYJ, HAINOJHEHHBI BMECTO BO3IyXa BO-
JIOPOZIOM, OHH HE pa3BUBAIMCH Jajiee, U B HHUX HeJb-
31 ObUIO HalfiTW [uacTaza, MEKIy TeM KaK TaKHe e
CEMEHa, OCTaBJICHHbIE B CONPHKOCHOBEHHH C BO3MY-

XOM, Jajii pPOCTKH, COACPKABIIMEC  OHACTA3. Taxmm

o0pa3oM, HaM CTAQHOBUTCS MOHATHBIM OJHO W3 OJH-
[IOCJIEICTBUI POOYKIAOIIETO

PaCTCHMA K )KU3HU.

JKANIINX JIBIXaHU,
®dakT [OpIXaHUS JaeT HaM  OOBSCHEHHE JUI1 TOH
MOCTOSHHOM TIOTEpH B BECE CYXOro BEIIECTBa, KOTO-
pas 3acrtaBmwia Hac oOOpaTHTh BHAMaHHE Ha OTHOIIIE-
HHE CEMEHH K BO3IyXy. /JlpIXxaHWe ecTh IOCTOSHHOE
MeJUICHHOE CKUTaHHE YTIepo/ia ¥ BOJOPO/IA OpraHH-



YEeCKOro BEIIeCTBA; U  JICHCTBUTENBHO, CpaBHUBAs
JJIEMEHTAPHBIA aHAIM3 CEMEHH W MPOHCIICANIETO W3
HEro POCTKAa, MBI MOXEM YOCIHUThCS, YTO yOBbLIb B Be-
ce MPUXOAUTCS HMMEHHO Ha JIOJNIO OSTHX DJIEMEHTOB,
MEXIY

MCHHBIM.

TEM KaK KOJHYECTBO a30Ta OCTacTCsa HCH3-

VYOenuBIIMCh, YTO B IPOPACTAIOLIEM CEMEHH CO-
BEpIIAeTCS B CYIIECTBEHHBIX YepTax TaKOiMl ke Ipo-
oeCC MbIXaHHWsd, KaKk W B JXXUBOTHOM OpPraHU3MEC, MbI
BIpaBe cJelaTh elle IIar Jajee M CIPOCUTh: He COo-
HPOBOXKACTCS JIM STOT HPOLECC B PACTHTENBHOM Op-
raHU3ME TEMH )K€ MOCJIEACTBHMSAMH, KaK M B HKHBOT-
HoM? [lpixaHue, Oymy4yd, B CYLIHOCTH, MEIJICHHBIM
TOpeHHEM, MOAJEPKHUBAeT TEeMIepaTypy >KHBOTHOTO,
corpeBacT ero; He OyIET JIM OHO COrpeBaTh M MOJIO-
J0e, 3a4aTOYyHOE pacTeHHe, IOCTaBIsisl €My Heo0Xo-
IUMYIO UL Pa3BUTHS TEIUIOTY? DTOT BOMPOC IMPUBO-
IUT HAC K PAacCMOTPEHHMIO MOCJIEIHEr0 W3 TPeX YCIo-
BUH, OT KOTOPBIX 3aBHCHT IpOpacTaHWe, — K pac-
CMOTpPEHHIO BIIHSIHUS TETUIOTHI.

He TONBKO TOYHBIN OIBIT, HO JaK€ CPABHUTEIBHO
rpyboe HaOmoneHue yOeXIaeT, 4To BO BpeMs Ipo-
pacTaHus,

OYCBUJHO BCJIICACTBUEC JAbIXaHHsA, CCEMCHa

3aMCTHO HarpeBarOTCs. TaK, YK€ JOaBHO 3aMCY€HO,

YTO KOTJAa TIPHUTOTOBISIOT COJOMA, Ky49H IIPOPOCIIHNX
SUMEHHBIX 3€epeH |0 TOr0 HarpeBaloTcs, 4To 0e3 mo-
MOIIM TEpPMOMETpa, MPsMO MOTpykas pPYyKY,

00HAPYXUTH

MOYKHO
pa3BHBAIOIIyIOCS ~ TEIUIOTY.  beIBamm
CllydaW, 4YTO COIPEBIIME CEMEHa IOJBEpraliuch ca-
MOBO3TOpPaHUIO, HO 3/eCh K HOPMAaJbHBIM JKU3HCH-
HBIM OTIIPABJICHHUAM TPUCOEAUHSIIOTCS eIle IpoLec-
Chl THHEHHMS W TICHUS, TO €CTh XXHU3Hb HEBHIMMBIX
MHKPOCKOIIMYECKHX OpraHum3MoB. B Oonee TOUYHBIX
OIBITAaX, IJ€ II0 BO3MOXXHOCTH CTapalliCh YyCTPaHSTh
9TH WCTOYHHKH IIOTPEIIHOCTH, MOXHO OBLIO OOHapy-
KWUTh TOBbINIeHHE Ha 4, Ha 10 u Goiee rpaxycoB Hax
TEMIIEpaTypoOl OKpY)KaloIled cpensl. DTO Harpesa-
HHUE, OYEBUIHO, IOJDKHO OBITh IOJIE3HO Ul pPa3BUBa-
IOIIETOCST POCTKA, TaK KaK MHOTOYHCIICHHBIE HaOo-
JIeHnsl 3eMileielblieB W Oojiee TOYHBIE OMBITHI OOTa-
HHUKOB IIOKa3aJlM, 4YTO OBICTPOTA TIPOpAcTaHHs, TO
€CTh IEpBOE MOSIBJICHHE KOpEIIKa, a 3aTeM JalbHel-
Uil poeT 3apojblllla HAXOMATCS B TPSIMOM 3aBUCH-
MOCTH OT TEMIIEpaTyphbl,
pactenuit

U TPUTOM IS Pa3ITHYHBIX
CYLIECTBYIOT pa3JIMYHbIe MpeIeibl, IMpU

Cems

KOTOPBIX ~ IIpEKpamaercsi BO3MOXKHOCTH —IpopacTa-
HUs. [l OYeHb MHOTHMX pPAcCTeHHMH MOXHO YKa3aTh
HIBIIYIO TEMIIepaTypy, IPH KOTOPOH OHO HadWHAeT
npopacTath, ¥ BBICIIYIO, IIPH KOTOPOH OHO ONSTH yT-
payMBaeT STy CIIOCOOHOCTh, MEXAY ITHMH INpejena-
MH OBICTPOTa TIPOpPACTaHHS BO3pPAcTaeT OO H3BECT-
HOM TeMmIepaTypbl W 3aTeM HAuMHAeT yMCHBINATHCS.
Takum o00pazomM, MBI OTJIHYaeM TPU TEMIIEPATyphL:
HH3LIYIO W BBICHIYIO, COCTABIISIOIIME IPEIeibl BO3-
MOXKHOTO TIPOpPACTaHMs, M JIyYIIyl0, KOTAA IIPOIECC
UJIeT BCEro ycIelHee, TO ecTh ObicTpee. Tak Hampu-
Mep, Hamm XJIeOHbIE 37aKM HAYMHAIOT OOBIKHOBEHHO
npopacrtath npu 2—3° BbILIE HyJIS, U YeM BBIIIE, TEM
ObicTpee, HO HaumHas c 15—16° R mpomecc sToT
BHOBb 3ameiisiercss U okosio 30° mouTd mpekparaer-
cs1. Jlonroe Bpems mosarany, uto npu 0°, To ecTh mpu
TeMIepaType 3aMep3aHus

BOJIbI, HHKaKasg KHWU3Hb,

CJISIOBATEIbHO U MPOpPAacTaHHE HEBO3MOXHBI, HO HE
TaKk JaBHO CJEJIAHO JIIOOONBITHOE HAOIIOJCHHE, 4TO
CceMeHa MOTYT MpopacTaTb gaxe Bo JbLy. Creman
OBLI CIEQYIONIMIl ONBIT: B KyCKe JIbJia BBHIJOJIOIEH JKe-
J000K, B 3TOT KEIOOOK IONOXKEHBI CEeMEHa W TOKpPHI-
TBI JPYTUM KYCKOM JIbJIa; BCE ITIOMENIEHO B SIIHK, OK-
PYXEHHBIHN ellle CJIoeM JibJa B apIIWH TOJIIMHOW, U B
sSHBape W B MapTe BbIHeCeHO Ha morped. Uepes nsa
Mecdla, TO €CTh B MapTe U Mae, CEMEHa CaMbIX pa3-
HOOOpa3HBIX ~pAaCTEHMil: MIIEHHUILBI, PXH, TIopoxa,
KaIyCThl, TOPYMIEI — OBUIM HaWIEHBI IPOPOCIINMH;
UX TOHKHME KOPEIUKH TIPOHU3BIBAIM TOJNILY JIbJA.
DTOT CTpaHHBIN, HEOXHUIAHHBIN, HO BIIOJHE JOCTO-
BEpHBIA OIBIT, PaBHO Kak M MOJOOHBIE ke (HaKTHI,
Kacarouecs ANBIUNACKUX
pacTteHuil, pacIyCKalolMXCsl CpeAu CHera, 1o Bcel
BEPOSITHOCTH, JIOJDKHO OOBSCHUTH TEIUIOTOH, pa3BU-
BAaEMOH [BIXaHHEM pACTEHHS M CIHOCOOHOW pacTasiTh

IBETCHUA HEKOTOPBIX

Jel, B HENOCPEICTBEHHOM COCEICTBE C pAaCTCHHEM.
BooOmie cunTanu HEBO3MOXKHOM HHKaKyl JKU3Hb
mpu 0°, MeXAy MPOYUM Ha TOM OCHOBAaHHHM, YTO BOZIA
NP 3TOH TeMmepaType MAODKHA 3aMep3aTbh, HO 3TO
HEBEPHO, TaK KaK W3BECTHO, YTO BOJA MOXET HeE 3a-
Mep3aTh W HpH Temreparypax Hwke 0°; Tak, Hanpu-
Mep, B O4YEHb y3KHX, BOJOCHBIX TpyOKax OHa He 3a-
Mep3aer u npu —10°. Takum 00pa3oM, MBI BHIHM,
YTO TIpOpacTaHHe M BOOOILIE >KU3HEHHBIE MPOIECCHI
MOTYT COBEpIIATHCS TOJBKO I JJOBOJBHO TECHBIX IIpe-
nemax — or 0 mo 40c. DTu mpexensl, BIpodyeM, HE
KacaroTcsl OKOSIIMXCsl ceMsH. braromapst orcyrer
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IHIO it HUX TOABI, Oiarogapsi CyXOCTH, OHH B COCTOSI-
HUM BBIHOCUTH Oen Bpoae ropa3no Oonee peskue
KpallHOCTH TeMIepartypbl. B 3ToM cocTosHMM HX
100—1209°

Temna, g C JPYrol — HU3KUM TEMIIEpaTypaM, IIOJy-

MOXKHO TIOJIBEpraTh, C OJHOW CTOPOHBI.

4aeMbIM [pH HOMOIIM JKHUAKOTO BO3JyXd, HE JIMIIas
WX CHOCOOHOCTH TMPOPACTATh.
cems

3HAYUT, IOKOSIIEecs

OTIINYACTCA 3HAYUTCIIbHOIO BBIHOCJIIMBOCTBIO

OTHOCHTEIBHO TEMIEPaTyphl, ¥ B 3TOM 3aKIIOYaeTcs
OJTHO M3 €T0 BaYKHBIX CBOHCTB.

TakoBo 3HaueHHE STOTO TpeThero Qakropa, o0y-
CIIAaBIIMBAIOIETO TIpOpacTaHWe, TO ecTh Temna. He
crefyeT AymaTb, YTOOBI B 3TOM YCKOPSIOIEM BIIMS-
HUM TEIUla, B YTHETAIOIIEM BIMSHUU XONIOJA, B 3TOM
CYIIECTBOBAHUHU  TIPE/IENIOB

00HapyXHBAJIOCh Kakoe-

HHOYZb CBOWCTBO, WCKIIOUHTENBHO TIPHCYIIEE >KH-
BBIM OpraHm3MaM. HampoTuB TOro, Mbl 3HaeM, 4TO
OopImass 4acTh XMMHYECKHMX M (DU3NYECKUX TpOLEC-
COB, 3JIECh COBEPLIAIOIIUXCSA, HAXOJUTCA B 3aBUCHMO-
CTH OT Temmeparypbl. Tak. ¢ TOBBINIEHHEM TeMIepa-
Typbl yckopstoTcs audGy3ust ¥ MEepeABHKCHUE KUI-
KOCTeH B y3KHX, BOJOCHBIX COCYJaX; C HOBBIIICHUEM
TEeMIIepaTypbl YCKOpPSETCSl Takxke MAeHCTBHE aMacrasa
Ha Kkpaxmai. Ho MoxHO Bo3pa3uth: ecinu (usmdec-
KHE W XUMUYECKHE SIBICHHS YCKOPSIOTCS C IIOBBIIIE-
HHEM TeMIIepaTyphbl, TO IOYeMy e AalbHeHIee Mo-
BBIIIEHWE TEMIICpaTypbl HadMHAET JeHCTBOBATH 3a-
MEJUISIONINM, YTHETAIOIUM 00pa3oM Ha >KH3HEHHYIO
NeITebHOCTh ceMeHn? [loueMy CymiecTByeT wn3BecT-
Has, Haubonee OnarompusarHas Temmeparypa? He
CJIeyeT JIM B 3TOM BHIETh OCOOCHHOCTH XKHMBOTO Opra-
HmMma? [loka HeT HamOOHOCTH B 3TOM IIPEATIOIOXKE-
HHUM; MBI 3HaeM, 4TO €CIH TEIUIOTa COAEHCTBYeT He-
KOTOPBIM ~ XUMMYECKHM IIpolLleccaM, CHOCOOCTBYIO-
MM YCKOPCHUIO >XM3HEHHBIX SIBICHHH, TO OHa e
BBI3bIBAET M TaKHE IMPOIECCHI, C KOTOPBIMH HECOBMeE-
CTHAa KM3Hb. Tak Hampumep, OEIKOBOE BEIIECTBO,
BXOJSIIEE B COCTaB MPOTOIUIA3MBI, 3TOH OCHOBBHI BCS-
KOH >KMBOH KiIeToukH, okoio 50° R yxe cBepThIBaeT-
csl TMONOOHO AWYHOMY O€NKy, HO, BEpOSTHO, YXE H
paHee OTOH TeMmmepaTypsl HadWHAeT H3MEHATHCS.
IToHATHO, YTO €cCIM TOBBIIIEHHE TEMIEPATYPHl BbI-
3bIBACT OJHOBPEMEHHO M IIPOLECCHl OIaromnpusATCTBY-
IOIMIME W TPOIECCH], MPEMATCTBYIOIUE HEATETbHOCTU
CEMEHH, TO 3Ta AEATENbHOCTh JAOJDKHA COBEPIIATHCS
HanboJjee PHEPTUYHO MPU H3BECTHOW CpeAHEH Temie-

patype, Korma OJaroTBOpHOe M BpeAHOE AeHCTBHA
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TEMIIepaTypsl AT Haubojee BBITOJAHOC COYCTAHUE.
Takum o0Opazom, M B JEHCTBHH TEMIIEpaTyphl Ha IpO-
pacraromiee ceMs MbI HE BCTPEYaEM HHUYETO TaKoro,
YTO 3aCTaBWJIO OBl HAaC OTKa3aTbcsi OT (PU3UKO-XHUMHU-
YEeCKOro OOBSCHEHUS] COBEPILIAIOMIMXCS TMPHU ITOM SIB-
JICHUH.

Ocraercst emie OJHa CTOPOHA B JKU3HH CEMSH —
CTOpOHA, K COXAJCHWIO, eIle [ajeK0 He BBbUICHEH-
Has, — OTO BeChbMa pa3lH4YHas CTENeHb, B KOTOPOM
pa3iuYHbIE CEeMEHA COXPAHSIOT CBOI JKH3HEHHOCTb,
TO €CTh BCXOXeCTb. ECTh ceMeHa, CIOCOOHBIE cOXpa-
HATH €€ TOJIaMH, HECATKAMM JIET, LENBIMH CTOJIETHS-
MH; €CThb [pyrHe, KOTOpbIE MOIYT IpPOpacTaTrb TOJIBKO
4yepe3 HECKOJbKO JHEeH IO OTACNICHHH OT MaTephH-
CKOTO pAacTeHHs W 3aTeM TaK e OBICTPO yTpadmBa-
0T 3Ty CIOCOOHOCTB; Kodeii-
TPETHH,

TaKOBbI, HaIIpUMEDP,

HBIC CEMEHa, CEMEHAa HBBI, M €CTh, HAKOHEII,
KOTOpbIE MOTYT MpPOpacTaTh HE HHa4de, KaKk IO TIpo-
IIECTBUM 3HAUYUTEIBHOTO TNPOMEKYTKAa BPEMEHH; K
9TOM TMOCHenHed KaTeropud OTHOCUTCS OOJBIIMHCTBO
KOCTOUYKOBBIX BCel

minogos. Ilo BEPOATHOCTH, H

31eCb, IPH BHUMATEJILHOM HCCIEIOBAaHUH  SIBICHMS,
yAacTcs HaWTH ero Ommkaimrylo npuunHy. CBOMCTBO
COXpaHATh B TEYEHHE [OJITHX JIET CBOK CIHOCOOHOCTH
K IPOPACTAaHUIO, B CYIIHOCTH, HE JODKHO OBl Ipen-
CTaBJATh HUYETO CTPAHHOIO: €CIM CeMsl HE 3aKirova-
€T HeoOXOOUMOH BOABI WJIM YEIWHEHO CBOUMH 000-
JOYKAaMM WJIM KakUMH JpyTHMH CpEJACTBAMH OT art-
MOCEpHYECKUX  BIMSHUH,  CICIOBATENBHO  JIMIICHO
OJIHOTO M3 YCIIOBHH, BBI3BIBAIOIIMX XHMHYECKUE W3-
MEHEHHS. TO TPYAHO cebe INpeiCTaBUTh, KaKoe BIIMS-
HHE MOIJIO Obl Ha HEro OKa3blBaTh BPEMs, KOHEYHO,
€CIM  TOJNBKO YCTPaHEHa BO3MOXKHOCTb MEXaHHYeC-

KMX NOBpexJeHuil. W aeHCTBUTENBHO, CYIIECTBYIOT

HECOMHEHHbIE (aKThl, JIOKA3bIBAIOLIME, 4YTO CEMEHa,
B3SThIE W3 TepOapHeB, IZie OHHM TPOJeXaan Ooiee crTa
JeT, ycHemHo mpopacTanu. [IpuBomaT npake B MpH-
Mep TaK Ha3blBAEMYyI0 MyMHUICKyIO IIIIEHUIy, Mpo-
JIEXKABLIYIO THICAYEICTHS B ETUIETCKMX TIPOOHHULAX,
HO 3TOT TMOCNEAHMH MpUMEP HE BIOJIHE JOCTOBEPEH.
K Tomy ke CHOCOOHOCTb HAaXOIMTBCS B COCTOSHMU
OLIETICHEHHsT B TEUEHHE [ONTHX JIET U HE YTPauuBaTh
IPU 3TOM BO3MOXKHOCTH BHOBb OJKHTh HE COCTaBISIET
HCKJIIOYMTENBHON NPUHAUIEKHOCTH ceMsH. M3pect-
HO, YTO MHOTHE U3 HH3IIMX MHKPOCKOIMHMYECKHX Tay-
KOOOpa3HbIX, 4YepBed M [pyruxX >KUBOTHBIX, OyIydH

BBICYIICHBI 10 COCTOAHUS IOPOIIKA, MOTYT B TAKOM



BUJIE COXPAHATHCS TOJAMH M ITI0 CMauyHBaHUU BOMAOIO
BHOBb OXKHBAIOT. TpyaHee OOBSCHUTH IPYTylO Kpaii-
HOCTb, TO €CTb CBOMCTBO OBICTPO, uepe3 HECKOIBKO
QIHEeH, yTpauuBaTh CIIOCOOHOCTH K MPOPACTaHHUIO; JTH
(dakThl Kak-To 0OoJice CKIOHSIOT B MOJb3Y JOMYyIIe-
HUS O0COOOH, yTpaumBaeMoH CO BpeMEHEM >KH3HEH-
HocTH cemeHH. Ho Hemp3st cka3aTh, YTOOBI M OHH YyC-
KONb3aIM OT BCSKOH BO3MOXHOCTH OOBSICHEHHS, HE
NpeCTaBIsd Obl aHAJOTMHM C  SIBICHUSIMH, COBEp-
IIAIOIIVMICS BHE OpPraHM3MOB. Tak, Hampumep, Ko-
(eliHple CceMeHa MNPEACTABIIIOT HaM 3alacHBId  ITH-
TaTeJIBHBII ~ MaTepHal IPEHMYIIECTBEHHO B  BHAE
KJIETUYaTKH, M3 KOTOPOH COCTOMUT HMX TBEpIbIH pOro-
Boi Oeyok. Becbma BO3MOXXHO, YTO PacTBOPUMOCTH
3TOro Oenka OYEeHb W3MEHSCTCS CO BpPEMEHEM, Tak
KaKk KJeTyaTka ¥ BHE OpraHW3Ma MOXKET IpeTepre-
nopoOHble  m3MeHeHms.  Kierdarka,

OCaXJICHHAad WJIKM COXpaHsA€Mass BO BJIAXKHOM COCTOsI-

BaTh CBCXKEC-

HUH, JIETKO PAacTBOpSETCS B H3BECTHOM PEaKTHBE,
HO Ta >Xe KJeTyaTKa, BBICYyLIEHHas M oOpasylolas
IUIOTHBIE POTOBBIE MAacChl, CTAHOBHUTCS IOYTH Hepac-
TBOPHUMOW. B03MOXKHO, YTO HeyTo mNOmOOHOE MpOHC-
XOIUT U ¢ KO(EHHBIMU CEMEHaMH, TO €CTh YTO TOJb-
KO CBeXee CceMs COICPKHT KIETYATKy, CIIOCOOHYIO
MEePEeXOJUTh B pacTBOpUMoOe cocTosiHue. YTo ke Ka-
caeTcsi 10 TOCNeNHEeW KaTeropu CeMsH, TO €CTh TeX,
KOTOpBIE TPeOYIOT HHOTZA HECKOJBbKHX JIET Ui Mpo-
pactaHusi, KakoBBbl, HampuMep, CeMEHa KOCTOYKO-
BBIX IUIOAOB, TO YX€ B OJHHUX MEXaHWYECKHX Ipe-
MSTCTBUSAX, KOTOpPbIE OHU  JOJDKHBI  IPEOAOJIETh,
MOXXHO BUJETh INPUYUHY OTOW MeuleHHocTH. M nei-
CTBHUTENIFHO, HEpenKo, Jenas Haape3bl B  TBEpHOH
000JI0YKE STHX CEMSH WIH IUIOJOB, MOXXHO YCKOPHUTH

HX IPOpACTAHUE.

IMoxBeneM HTOT TOMY, YTO MbI y3HAlIH 00 SIBICHHU
NPOPACTaHUs; IMOCTapacMcs IPEACTABUTh OOLIYI0 Xa-
PaKTEePUCTUKY STOTO COBEPIIEHHO CBOEOOpPA3HOTrO Ie-
pHO/Ia B KU3HU PACTCHHUSL.

Iepron mpopacTaHusl OTIIMYACTCS TEM, YTO B Te-
YeHHE €ro pacTeHHe He HY)KHAeTcsi B IOCTOPOHHHX
MCTOYHMKAX MHIIM: OHO CYIIECTBYeT Ha CueT 3amaca
HHIIY, OTJIOXKEHHOTO B Oellke WM ceMeHomosix. Jlis
HPOOYKACHHS CEMEHH K JEATEIBHOCTH HEOOXOAUMBI
BO,LII, KHCIOPOA BO3QyXa M Temwio. Boma peicTByer

Cems

JIBOSKO — MEXAaHHYECKH M XUMHYECKH; MeXaHHYec-
KA OHa BBI3bIBACT pa30yxaHHE CEMEHH, pas3pbIBacT
ero o0OJOYKM M JOCTaBISIET HEOOXOMMMYIO CHIIY IS
MPEOJIONICHNST  COMPOTHBIICHHS OKPYKAIOIMX YaCTHIL
3eMJIM; XMMHYECKHM OHAa PAcTBOPSET CHauyaja pa3Ho-
oOpa3Hble (epMEHTBHI, a TOTOM, HNPU HX COJICHCTBHH,
U HEpacTBOPHMBIC 3alacHbIe BEIIECTBA. OJTH PacTBO-
pbl TPUTEKAIOT B 3apoJbIlI M TaM 3aTpayMBalOTCs Ha
€ro pOCT, BHOBb HPHHHMAIOT HEPACTBOPHMYIO HIIH
TPYAHO TOABWXHYIO (opMmy. OIHOBPEMEHHO C 3TUMH
MpOIIECCaMH  TIPOSIBIISIETCST B CEMEHH M JIbIXaHHE, I10-
BUIUMOMY 3a BE€CbMa PEAKHUMHU HCKIIOYCHHUSAMHU, O KO-
TOpBIX OyJeT CkasaHO HWKe, IPUCYIIee BCSIKOMY Op-
raHu3My, BCEMy JKMBYLIEMy Ha 3emiie. J[pIxaHue na-
€T HaM OJHOBPEMEHHO OOBSCHEHHE W [UIS IIOTCPH B
BEC€ U [JIs1 TIOBBIIICHUS TEMIEPATYPbl, KOTOPLIE MbI
Ha0JIlfoaeM B IpopacTaromux ceMmeHax. Takum oOpa-
30M, HECMOTpSl Ha YyBEJIMYCHHE pPa3MEpOB, pAaCTCHHE
B 9TOT IEPHOJ] HE TOJIBKO HE yBEIUYMBACT CBOEH Mac-
Cbl, HE TOJBKO HE HAKOILULIET BEILIECTBA, HO, HAIpPO-
THB, pacxoiayeT ero. Bo Bpems mpopacTaHus HpoHC-
XOIUT TOJBKO ITPEBpAICHHE, a HE YCBOCHHE BEIIECT-
Ba. MBI yOeamnuch, Cllef0BaTeNbHO, YTO SIBICHUS ycC-
BOCHHUS IHTATENbHBIX BEILIECTB W SIBICHHUS pOCTa HE
BCErJa COBEPLIAIOTCS OAHOBPEMEHHO, WM BCEro JIyulle
MOXXKHO  XapaKTepH30BaTh  IEPHOT
CKa3aB, YTO B TEUCHHE €ro MPOMCXOJUT pOCT Oe3 yc-

MpOpacTaHus,

BOCHHSI.

B u3BeCTHOMN CTemeHH JTOT MEpHON KU3HU pacTe-
HHS MOXXHO CPaBHUTH C IEPHOJIOM BOCIIUTAHUS U pas-
BUTHS y denoBeka. Jlo KOHIA 3TOTO TepHoja M pacTe-
HHE W 4YeJOBEK HECIIOCOOHBI K CaMOCTOSITEIBHOW H
MPOU3BOAUTENIFHON JICSATEIBHOCTH, OHH CYIIECTBYIOT
Ha CYeT 3aracoB, 3a00TJIMBO HAKOIUICHHBIX Hpesie-
CTBOBABIIIMM TIIOKOJIEHHEM, M HENb3i CKa3aTb, UYTOOBI
OT 3TOr0 CpPaBHCHUWS BBIUTPHIBAJI UEJIOBEK; HANPOTHB
TOTr0, pPACTEHHE NPEACTaBIAET INPUMEp, JOCTOWHBIN
nogpaxanusi. C OJHOM CTOPOHBI, pPacTEHUA-POAUTE-
JM HE TNEKyTcs O TOM, YTOOBI, HAKOIMB Ooraroe Ha-
CICICTBO, OOECHEYNTh CBOMM JeTHINaM 0e33a00THOE
U Tpa3JHOE CYIIECTBOBAHWE, a HANENAIOT WX JIHIIb
CTPOrO HEOOXOOMMBIM IJISi TOT, HYTOOBI OHH MOTJIH
Pa3BUTBCSI U OKPENHYTh; a C JPYrod — pacTeHHs-lie-
TH HE TPOMATHIBAIOT 3TOTO CKPOMHOTO HACNEIHs, OHU
YIOTPEOINIAIOT €ro Ha CBOE Pa3sBHTHE, Ha ITOJTOTOBIIE-
HHE CWJ K NpefcTosAllell u3HeHHOH OoprOe. B koHue
9TOr0 IMEepHoJa MBI 3aCTaEM PACTEHHE C BIIOJNHE CJIO-
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JKUBIIUMUCA W T'OTOBBIMU K CBOeﬁ JCATCIIBHOCTH Op—
raHamMi. BecbMa IFOGOMBITHO, 4YTO CYIIECTBYIOT pac-
TCHH. y KOTOple BECH l'lepI/IOl] HpOpaCTaHI/II/I HpOXO—
JUT HA MAaTEPHHCKOM pACTCHUH. TaKkOBO H3BECTHOE
Mmaneposoe nepeso (Rhizophom Mangle), oburaro-

mee o HPUOPEKBIM TPONUYECKUX MOpeH, OOBIKHO-
BEHHO B TIOJOCe, 3anuBaeMoi mpuiamBoM. CemeHa
9TOr0 JKMBOPOJIIIEr0 pPacTeHHs IPOpacTaloT B IUIOAE
U, eme Oylydd Ha MaTEPHHCKOM pacTeHUM, 00pa3y-
I0T JUIMHHBIH, TSDKENbII M IPUOCTPEHHBI KOPEHb.
JlocTUrHyB M3BECTHOW CTagMu pPa3BUTHSA, OHHU OTPHI-
BAIOTCS M, BOH3a5Ch ITUM KOPHEM B BSI3KMH WJI. Ips-
MO. 0e3 BCAKOrO IEpepbIBa, MPOJOIDKAIT CBOE CyIie-
CTBOBAaHHE.

C OKOHYaHHEM IIepuoja MHPOPacTaHUsl OOHAPYKH-
BAeTCs B DAacTeHUM U (DU3HOJIOTHYECKOE pa3JieIeHue
tpyna. C oOmel (U3HOIOTMYECKON TOUKH 3PCHUS
pacTeHHe IIpe/CTaB/sieT HaM JBe Oojiee WM MeHee
pa3BUTBIE IIOBEPXHOCTH, IPUCIIOCOOIEHHBIE K COOT-

BETCTBYHOIIUM Cp€aaM, — IMNOBEPXHOCTb KOPHEBYIO U
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JIHCTOBYIO;
MEXYTOYHBIM OpPTaHOM —

9TH JBE MOBEPXHOCTH COCIHMHSIOTCA TPO-
crebmem. TakoBa o0O0Imas
(usHoNornyeckas cxema pacTeHHs — CXeMa, MPOSB-
JIAIOIIASICS OYEHb PAHO JaXKE Ha CaMbIX HHU3IIAX CTy-
MeHsIX  pacTUTedbHOH  opranm3auuu.  CyIIecTBYIOT,
HampuMep, BOJOPOCIH, COCTOSIME W3 OAHOM KIeTo4-
KA M TeM HE MeHee MpEeICTaBISIONINe YacTH, aHaJo-
THYECKUE JIUCTY, KOpHIO M cTeOir. BoT Bomopocis,
MOTAJIAIOIIASICS  HEPENKO Ha BIIAXKHBIX, 3aJIWBACMBIX
Jyrax ¥ COCTOSINAs W3 OKPYIJICHHOW 3€JIEeHOH ToJo-
BKM M O€ECLIBETHOI'O

Pa3BETBJICHHOI0  OCHOBaHUA—

nonobust kopemwka (¢ur. 24, cnesa, HaBepxy), Ko-
TOPBIM TPUKPEIUIIETCS K IOYBE. ODTO TOJNBKO MPOCTOMH
My3bIpeK, HO YK€ B HEM MBI 3aMedyaeM [IBe 4YacTH,
emie

obOuTaromei

¢m3nonoruyeckn paznmuuHele. Ho BOT  npyroi,
Oonee pasUTENbHBI TIpUMEP BOJOPOCIH,
B MOpsX Temiblx cTtpaH (¢ur. 24). Dx3eMiunsip 3Toi
BOJZIOpOCTH (KayJeprsl), KOTOpbld s Hamen B I[lymiy-
omy, B HeamomuranckoMm 3anuBe, pacHpaBiICHHBIM Ha
Oymare, MOKpPBIBAa€T IOBEPXHOCTh BEJIHMYMHON C KHCTb
PYKH, HO TOIANalOTCs SK3eMIULIpHl M Ooiee Kpym-
Orta KIEeTOYKa-TMraHT —

HBbIC. caMas KpyIliHas KJie-

TOYKa BO BCEM OPraHUYECKOM MHpPE — TMPEACTABISACT
HaM 4YacTH WK JIONAaCTU, IOPa3UTCIIbHO CXOJHBIE C
3CJICHBIMH JIUCTBSIMHM, CTEONISIMH M OCCLBETHHIMH Oe-
aeiMH - Kopemkamu. CTeOnu CTemoTcss Mo OHY MOpA,
JUCTOOOpa3HbIC  JIOMACTH  IMOJBIMAIOTCS  BEPTHKAIBHO
BBEpX, a KOPELIKH 3apbIBAIOTCS B WI. U TeM HE MeEHee
9TO BCE OJHA M Ta K€ KIETOYKA, WUMEIOIIas OAHY CO-
OOIIAKOIIYOCS MTOJOCTh!.

[TOHSITHO, YTO TaKWe HECXOAHBIE OpraHbl, KaKk KO-
peHb, nUCT U crebesb, JODKHBI COOTBETCTBOBATH CO-
Bep]_l_leHHO pa3.]'ll/l'-lH]>IM OTl'[paBJ'[eHI/IﬂM, u HOTOMy le/l
JaJbHEUIEM W3YYEeHUH >KU3HU PACTCHHM MBI JIOJDKHBI
U3y4aTh KU3Hb OTUX OPTaHOB B OT/IEILHOCTH.
emie

paspelurs eue OAMH  BOIpPOC:

Ocraercs  BBLICHUTH OHO OOCTOSITENIBCTBO,
KOrJla OKaH4YHMBaeTcs
Hepuoi MpopacTaHus,

TCJIIbHAsA JKHU3Hb paCTeHI/ISI?

KOIZla HAuMHAETCsl CaMOCTOs-
Ilepnon  mpopacranus
OKaHYMBACeTCs COOCTBEHHO TOrNa, KOraa OyaeT HCTo-
IIEH 3arac I[IUTAaTCJIbHBIX BECHICCTB: CaMOCTOSTCIIbHAA
KM3Hb HAYMHACTCA TOTJa, KOrga OOHApYXUTCSA Jes-

TCJIBHOCTb JIMCTBEB, a JJIA DOTOrO OHHM JOJDKHBI IIOO-

! Ha ¢urype 24 m300paskeHbl [Ba BUIA KaysepIbl; BepX-
B2t — oObIkHOBeHHas Caulerpa prolife ra. Berpewaromiasicst B
CpenuseMHOM Mope.



BEPTHYThCS ACHCTBHIO CBeTa, 0€3 4ero OHM HE Io3e-
JICHEIOT, a OCTaHyTCs 00JIe3HEHHEIMHL.
Bort, crnemoBaTensHO, emie omHa, IMOCIERHSS, OCOOCH-
HOCTh TepHoJa MPOpAacTaHHsA: B TEYEHHE €ro pacTe-
HHUE COBEPIICHHO HE 3aBHUCUT OT CBETA, HE HYXKIAeT-
cs B HEM, MOTOMY-TO IEPHOA 3TOT U MOXKET IpOTe-
KaTb B COBEpPUIEHHOM TeMmHoTe, moja 3emieil. Ho ¢

JKCJITBIMU,

Cemst

HEpBBIM Jy4OM CBETa, YIABIIMM Ha II03€JICHEBIIUH
JHCT, HAYMHACTCS CaMOCTOSITENbHAs JKU3Hb, pacTe-
HHE HAYMHAEeT BHIPA0ATHIBATH HOBBIE OPTaHBI yXKe He
Ha CUeT JPYIHX 4YacTed, a Ha CUET OKPYXKAIOIIUX He-
OpPraHMYECKHX COEAWHEHWH. YOBUIb B Bece 3aMeyls-
eTCs M HAKOHeIl MepexXOAMT B NpuObUIb. Haumnaercs
YCBOCHHE BEIIIECTBA.



KA. Tumupsizes

KOPEHb

3uauvenue xopum. — Cocmas nousvl. — Cnocob onpedenenus Heobxo0umvix numamenbHuiX 6eujecms. —

Hckyccmeennvie  xkyaomypol. — Kynemypol

Kynbmypel. —  3Hauenue — azoma,  Kanus,

eewecmea, nNpuHumaemvle  KOpHem. —

nouese. —

Oe3 opeaHu4ecKoco eewecmea,
acenesa,
Henocpedcmeermo numameilibHble U

Ioznomumenvuass cnocobnocms NnOUBHL.

6e3 nepecnos. — Boowvle

Kkpemnusi. —  Heobxooumvlie — numamenvHule

3anacHele eeujecmea 6

Vceoenue

—  3Hnauenue nouGeHHOU ceaUmpbi.

azoma 60006bIMU pacmenusimu. — U xaxou ¢Op/l/l€ HAX00SIMCs nUMameJibHble eewyecmea 6 nouse. —

Cmpoenue  Kko/msi.

E/o  sameuamenvnoe passumue 6 OJZMHy U 3HAueHue 3IMo20 CEOUCmBd. —

Omuowenue KOpHi K HCUOKUM U meep()bw eewecmeam. — 061141/112 MEXAHUIM NPUHAMUSL NUManmelbHblx

eewecme KOpHem

B KOHIIE HpOI.IIJ'IOfI GGCCHG Mbl [NPUIUIA K 3aKIIo-
YCHHIO, 4YTO B MNEPUOA IpopacTaHusA MOJIOAOE pacTe-
HUC HE NOPEACTABIACT

caMOi  XapaKTEepUCTUYECKOH

KHU3HU

CTOPOHBI  PACTHTEIBEHOM YBEJTMYCHHS
cBoel Macchl. HampoTuB TOro, HecMOTpsi Ha BUAH-
MOE YyBeIMYeHHE O0BEeMa, OHO IOCTOSIHHO TepsieT B
BEce, CXKHIasl JacTb CBOETO BEIEeCTBa B IPOIECCE JIbI-
XaHMSI.

Toneko ¢ TO# MOpPBI, KOrja 000COOSATCS M BCTYIIST
B CBOE OTIPABICHHE €ro OpraHbl, KOTrJa €ro KOpeHb
yrIyOuTCsl B 3eMIIIO, a cTeOellb C JIUCTBSIMU IOTSIHET-
csl B BO3AYX, K CBETY, — TOJBKO C TOH MOpPHI MpPOsB-
JSIeTCsl TIOJNHAsh CaMOCTOSATENbHAsl JKU3Hb pPacTeHHS,
BBIP@KAIOIIAACS B NHTAHMM HAa CYET OKPYKAFOIINX
BEIIECTB, B HACTOSINEM YCBaWBAaHMM BEHIECTBA U3
BHEIIIHEH Cpebl.

Kakue 3T0 MOIDKHBI OBITH BEIECTBA, MBI yXKE 3Ha-
eM: 3TO Te JABEHA[UATh OJJIEMEHTOB, KOTOpbIE Iiepe-
yucyieHsl Hamu Bbime (c. 90). Octaercs peumTtbh BO-
npoc: OTKyda OepeT pacTeHHe OTH pa3HOOOpa3HbIe
BEIIECTBA, M3 KAKOW Cpelbl — W3 3€MJIM, BOJBI WU
BO3lyXa — M KaKuM IIyTEM I[POHUKAKOT OHU B pacTe-
Hue? PaspemmB 3TOT BOIpOC, MBI TEM CaMbIM pella-
€M, KOTOprf/i U3 JIByX OpraHoB — KOPE€Hb WJIHU JIUCT —
JOJDKHBI  MbI CUWATaTb OpPraHOM IIMTaHWUA PaACTCHUA,
WIM )K€ OHM 00a, KaXIblii C CBOEH CTOPOHBI, CIy)Kar
UL 9TOU Lienu.

HayneM ¢ KOpHS, TaKk Kak OTHOCHTEJIBHO 3TOrO
opraHa 3ajada mpejcTaBisieTcss Ooiiee mpocroro. Bo-
MEPBBIX, €/[Ba JIM KTO KOIJa COMHEBAICS B TOM, UTO

KOpPE€Hb CIIYXXKUT [JIs1 [UTaHUsA PpacTCHusA, a BO-BTO-
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pBIX, HETpPYyIHO Jl0Ka3aTb, 4YTO 4acTh, IO KpaiHeil
Mepe, BELIECTB HE MOXET IONacTh B PACTeHHE HHa-
ye, Kak uepe3 KopeHb. Tak Hampumep, Tesa, BXOIS-

mue B COCTaB 30Jibl, IIpH OOBIKHOBCHHBIX yCloBUAX

dopwme,
MOTOMY-TO W IIpU CXUI'aHWHM OHH OCTar0TCsA B 30JIC, a
HC B cropa}omeﬁ u yneTanmeﬁ HacTu pacCTUTEIbHO-
IO BeEHOIeCTBA. CJ'ICI[OBaTeJ'H)HO, BCC, 4YTO Mbl HaAXOIUM

HE MOTyT CyIIeCTBOBaTb B Ia3000pa3HOM

B 30Jle, MBI JOJDKHBI HCKaTb B IIOYBE, M OTCIOA 3a-
KJTI0YaeM, 4YTO O3TH BEIIECTBAa IOCTYMAOT dYepe3 Ko-
peHb. OcTanbHble K€ BEILIECTBA MOIYT HAXOIUTHCS
U B IOYBE U B BO3JyXE, CJIEAOBATEIBHO OTHOCHUTEIb-
HO HMX Mbl OcTaeMcsi B coMHeHuH. Iloka He moxyunm
OpsIMOTO  OTBETAa W3 ONBITA, Mbl HE MOXEM CKa3aTh
Hamepes, OepyTcsi M OHM W3 ITIOYBBI WM M3 BO3/yXa,
HOCTYyNAalOT 1M OHU B pPACTEHHE 4Yepe3 KOPEHb WIHI
qepes3 JIUCT.
3aiiMeMcs  IpexXae  BCEro

KOpHEM; IIOCMOTPHM,

Ymo W3BJEKAET OH W3 I[OYBBI, KaK H3BJIEKAET OH 3TO,
umo W noyemy OH W3BJIEKaeT WMEHHO TO, YTO HeoO-
XOJIAMO JJISl PACTEHHSI.

Ho mpekne yeM NpUCTYNMUTh K HM3YYCHUIO KOPHS W
€ro OTIPABICHUH, HEOOXOIMMO TMO3HAKOMUTBCS C TOU
cpelol, B KOTOPOM MpOSIBISIETCS €ro JAesTeIbHOCTh,—
HEOOXOAMMO OpOCHTH OErJblii B3MISL Ha TOYBY U ee
COCTaB.

Besikass  TOKpBITas PacTUTENBHOCTBIO MMOYBA TMPE-
CTaBJIICT JIBE PE3KO pAa3IMYAIOIINECs COCTaBHBIC 4Yac-
TH: TOPIOYYIO M HECTOPAIOIIYI0, HJIM OPTaHUYCCKYIO H
HEOpraHW4ecKyr. OTOH oOpraHuyeckoil dacTu,
pas ecTh He UTO UHOE, KaK OCTATOK MCTJICBIINX pac-

KOTO-



TeHWH, MoYBa 00f3aHAa CBOMM YEpHBIM IIBETOM; 3TO
YepHOe, Croparmllee NpH NPOKATUBAHUM IIOYBHI Be-
IIECTBO HA3BIBAIOT IeperHoeM. Jlaxke B caMbIX dep-
HBIX II0YBaX, B HACTOAIIUX YEPHO3EMax, €ro CpaBHU-
TENBHO MAallo, B peAKux ciydasx Oomee 10%!. Ilousa,
MpOKaJlleHHas W, CJIe[0BaTeNIbHO, JIMIIEHHAs Iepe-
THOMHBIX OpPraHWYECKHX BEIIECTB, MNPEICTAaBIACT YyKe
HE YEepHBIH, a >ENTOBAaThIi WIM KpPacHOBATHIM IIBET.
Ocraromuecs mociae IPOKAIMBaHUS MHUHEPaIbHbIC, U
M0 KOJMYECTBY IJIaBHBIE, BEIIECTBA IOYBBI MBI MO-
’KEM pa3IeNnuTh Ha TPU TPYNNEl HAa OCHOBAaHMH UX
pa3iuuHOM pacTBOpUMOCTH. YacTh X, camas He3Ha-
guTeNbHAs, PacTBOpPMMAa B BOAE; BTopas, yxe Ooiee
3HAUUTENbHAsl 4acTh HE PAcTBOPSETCS B BOJE, HO MO-
KET PaCTBOPATbCA B KUCIOTAaX, M, HAKOHEL, TPeTbs,
HanOOJbIIAsl, HEPACTBOPHMMA HH B BOJE, HH B KHCIO-
TaX. OTH TpU CTEIEHH PAaCTBOPHUMOCTH IPEICTABIAIOT
HaM B U3BECTHOH Mepe TPH CTENEHH JOCTYITHOCTH
9TUX BEIIECTB A pacTeHus. BemecTBa nepBod Ka-
TETOPUH, PACTBOPSIONIMECS B IOYBCHHOH BOJE, Ode-
BUJIHO, JIETKO JOCTYNHBI JJIs pacTeHus;
BTOPOIl KaTeropuum yxe TpyJHEe IOCTYIHBI; HaKO-

HEIl, BEIIeCTBA IOCIEIHEH KaTeropud HWIM BOBCE He-

BEIICCTBA

JOCTYIHBl PAcTEHHIO, WIH TOJIBKO C TEYEHHEM JONTHX
JIET MOTYT U3MEHUTBCA U OTYACTH IPEBPAaTUThCA B Be-
IIECTBA MEPBBIX JIBYX KaTETOPHHA.

Takum o0pa3oM, B U3BECTHBIH JAaHHBIA MOMEHT
MHHEpaJbHas COCTAaBHAs YacTh ITOYBHI IIPECTaBILIET
HaM OCHOBY, B HACTOAIIEM OECIIONHYIO U TOJBKO 3a-
KJTIOYAIOIIYI0 3arackl MWINM Ha OTJAJCHHBIE OyyIiue
BpEeMEHa, 3aTeM 3arac BEIIeCTB, CPABHHUTEIBHO JIET-
KO JIOCTYITHBIX PAacTEHHIO, M, HAaKOHEL, OYeHb HeOOJb-
moe KOJIMYECTBO BEIIECTB, MPEICTaBIAIOMNX YKe
TOTOBBII MaTepuasl Ajs NMUTaHWusA pacTeHus. B cmpa-
BE/UIMBOCTH JTHX CJIOB HeTpyAHO ybemutbess. Crout
B3ATh CaMyl0 IUIOJOPOJHYIO 3€MIII0, IpPOKAINTh €€,
00paboTaTh KHCJIOTOW, W TOrJa MOJIYYHM MOYTH Oe-
JBIA  OCTaTOK, KOTOpBIH OymeT coBepmieHHO Oec-
TUIOZIEH.

3HauuT, paccMaTpuBas II0OYBYy B HACTOSIIEM, MBI

BIIpaBe HAWOOJBINYIO YaCTh €€ CUUTATh KaK OBl MepT-

I Cocrae no4Bbl GbLT 1€MOHCTPUPOBAH HA JIEKIMSIX TIPH 110-
MOIIM TaK Ha3bIBACMbIX HarJSAAHBIX aHAJIHU30B, IOKa3bIBaIO-
IMX 00beMHOE OTHOLIEHHE pPA3JHYHBIX COCTABHBIX 4YacTei
noynn. IlooGHbIe aHAMM3BI MOKHO BHIETH B CEJIBCKOXO3SIHCT-
Bennom otaese [loIMTEXHHUECKOTO Mysen.

Kopenv

BBIM OCTOBOM, TBEPJABIM MAaTEPHKOM, CIY>KalUM JUIs
NPUKPEIUICHUs] PAacTeHWs, HO HE YJYacTBYIOIIUM He-
MOCPEJCTBEHHO B sABIEHMAX mnuraHus. [lumy pacre-
HUS MBI JIOJDKHBI UCKaTh B OCTaJbHBIX €€ COCTaBHBIX
YacTsX — B IIEperHOE M B TOM, YTO PacTBOPSETCS B
BoZie M B Kucnortax. ITocMoTpum e, Kak pacrmpene-
JIeHBl B HUX T€ JABEHAALATh DJIEMEHTOB, KOTOPbHIE MBI
Hanum B pacTeHuH. OpraHMYeckoe BEIIECTBO Iepe-
THOSL COIEPXKUT YEeTBIPE JIEMEHTa: YIJIepoA, BOJIOPOZ,
a30T M KHCIOpon. BemecTBa, pacTBopuMbIe B BOziE U
KHUCJIOTAaX, COCTOST M3 COJNEH, colepkallux Bce die-
MCHTBI, HalJICHHbIE HAMH B 30J€ pacTeHHs, U, CBEPX

TOTrO, C€IE ABa COCAMHEHUA, COACpKAIIUE a3oT,
HUMEHHO — CCJIIUTPY, TO €CTb COJIb a30THOM KHUCJIOTHI,
n aMMHuak, Hpe}lCTaBHHIOU_[I/Iﬁ COCIMHCHHUE a30Ta C

BojoponoM. Mrak, deTblpe 3J€MEHTa OpraHHYecKOro
BEILIECTBA, JJIEMEHTHI 30JbI M [[Ba COCAMHEHMS a30Ta:
a30THas KHUCIOTa M aMMHMaKk ”~ BOT Te BEIIeCTBa, Ha
KOTOpbIE aHAJIM3 TOYBBI YKa3bIBAET KaK HAa BO3MOXK-
HBle WCTOYHMKHM TWIMM JUIi KopHed pacrenus. [lo-
CMOTPUM, KakHe JXK€ W3 ITHUX BO3MOXHBIX HMCTOYHH-
KOB  OK&XYTCSl  OelicmeumenvHblMu, — HeoOXo0uMbl-
My WCTOYHHKaMH. I TOro dYTOOBI y3HATh 3TO, MBI
JNOJDKHBI  33a7aTh JTOT BONPOC CaMOMy pPAacTeHHIO,
JIOJDKHBI TIOCTaBUTH €T0 B TAaKHE YCIOBHS, YTOOBI OHO
€aMo BBIHYJIEHO OBLIO 1aTh HAM OTBET.

B camom nene, kak y3HaTh, Kakhe BEIIECTBa He-
00xoauMbl st utaHus pacteHus? C mepBoro B3IJIs-
Ja MOXET II0Ka3aThCs, YTO JUII 3TOr0 JIOCTATOYHO
clenaTh aHAIN3 PACTCHUs, y3HATh, U3 KaKHX TElI OHO
COCTOUT, — T€ W HpH3HATh 3a HeoOxomumsble. Ho TOT-
9yac JK€ POXKNAETCI COMHEHHE B CIIPaBEIJIMBOCTH Ta-
KOTO

3akmioueHus.  O4deBHIHO, BEILIECTBA,

Haxogsdamuecs B PACTCHHUHU, MOIYT COCTaBJIIAATb HE-

MHOT'HE

HY)KHYIO DOCKOIIb, MOTYT HPEACTaBIATh Oecroies-
HYyI0, JaXe BpEIHYI CIy4aifHOCTb, OUYYTHBIIMCh B
HEM TONBKO IMOTOMY, YTO OBUIM B OKpYXKaloOmEeH ero
cpene. HeoOXomuMbIM MBI MOXKEM NPU3HATH TOJBKO
TaKoe BEIIECTBO, 0€3 KOTOPOro HEBO3MOXKHO CYILECT-
BOBaHHE U Pa3BUTHE PAacTEHUs. A 3TO MbI MOXKEM Yy3-
HaTh JIMIIb IyT€M TOYHOTO OIBITAa, BPOAE TOTO, IO-
CPEeICTBOM KOTOPOTO MblI TOJBKO 4YTO YOEIWINCh B
0eCINIOTHOCTH MHHEPAIFHOTO OCTOBA ITOYBEL. BOT oc-
HOBHBIE YCJIOBUSI TaKOTO OIBITA: MbI JOCTABISAEM OJ-
HOMY DPAacTEHHIO BCE BEIIECTBA, KOTOPHIE aHAIM3 II0-
Ka3blBall B CaMOM pacTeHHM WM B TOYBE, Ha KOTO-
PO OHO YCHENIHO PACTET, @ PAIOM C HUM JIPYTOMY.
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COBEpIIEHHO TaKOMY € pPAaCTEHHIO IOCTaBIIeM BCE
sewjecmea MuHyc O0OHO W HaOmMOmaeM, KakWe OKa-
KyTcst mociencTBus. Ecim u pasButHM 000OHMX pacTe-
HUH He OOHApYXUTCS 3aMETHOH pa3HMIIBI, MBI BIIpa-
B€ 3aKJIIOYUTh, YTO HCKIIOYEHHOE HAMH BEIIECTBO HE
UMeeT 3HadeHWs B NUTAHWU PACTEHHS; €CIH e OKa-
JKyTCsl pa3sHHUIIA, €CIH BO BTOPOM cCiydae, TMpHU COOMIo-
JCHHN COBEPIICHHO OJMHAKOBHIX YCIOBHH, MONYYIHT-
csi Golmee XMIIOE pACTEHHE, TO Mbl BIIpPaBE IPUIHCATH
pasnu4ue B pe3ynbTaTe PazIMudI0 B YCIOBHSIX OIIBI-
Ta. TO €CThb OTCYTCTBHMIO HCKIIOUEHHOTO HAMH Belle-
cTBa. OTa TaBa (M3HMOJOTHU DPACTEHHH MpeaCcTaBiIsi-
T HaM LeNBIl psAI U3SIMIHBIX W HPOCTBIX IIPUMEPOB
CTPOTOro, IOCIEAOBATENHHOTO

NPpUMEHCHUA  OOHOI'0

U3 OCHOBHBIX 3aKOHOB HHIYKTHBHOTO MBIILICHUS:
Ecin omun cnydail, B KOTOPOM MCCIELyEMOE SBIIE-
HHE HMEeeT MeCTO, M JpPYrod Ciydail, B KOTOPOM OHO
HE MMEeT MECTa, CXOAHBI BO BCEX YCIOBHAX, KpOMeE
OJIHOTO, W 3TO OJHO YCIOBHE BCTPEYAETCS TOJBKO B
MEpPBOM CIIydae, TO 3TO YCIOBHE, KOTOPBIM 00a ciy-
qas MEXAy CO0OI0 OTIMYAlOTCA, W €CTh IPUYHHA
WM HEoOXOoauMas 4acTb HPUYMHBI H3Yy4aeMOro sB-
JeHus» .

Takum-To 00pa3oM, HCKIIOYas IO OIHOMY KaxK-
o€ W3 BEIIECTB, BCTPEYAIOIIMXCS B pAacTeHUH U B
MOYBE, MBI y3HAaeM, KakWe W3 HHX COCTaBISIOT Oe3yc-
JIOBHO HeoOxoaumylo muury pacteHus. [lo3HakoMum-
Cs C TTIABHEHIIIMH Pe3yNIbTaTaMH 3THX OMBITOB.

Ipexxne Bcero Hamm MOAO3PEHMs MAAlOT Ha Op-
TaHUIECKHE.

TeperHoNHbIE Exxennes-

HBIA  OIIBIT Y4uT, YTO HYEPHBIE TIOYBBI IUIOAOPOAHEE

BCIICCTBA.

cBeTnbIX. [lo-BHOMMOMY, SICHO, YTO YEpHOE BEIIECT-
BO JIOJDKHO COCTaBIISAITh TJABHYH TMHIY pPACTEHHS.
W. onnako, TOYHBIA OINBIT Ja€T COBEPLIEHHO ApPYron
OTBET: MBI MOXEM TPOKAIUTh O3TOT YEPHO3EM,
CKeYb B HEM BCE OPraHMYECKOE BEUIECTBO M, HECMO-
Tps HAa TO, NMPHUTOTOBUTH W3 HETO TOYBY, HAa KOTOPOM
pacterne Oyner pa3BUBAaThCs HOpPMaibHO. B Takoii
0eroil 3emiie MBI MOXXEM TIOJNyYHTh pAcTeHHE, HE OT-
JUYaronieecss OT JAPYroro, BBIPOCIIET0 Ha JIydIlIeM
yepHo3eme. CrenoBaTelbHO, HE B IEPErHoe 3aKiIio-
YyaeTcsl MUIIA PacTeHHUsT — OHO MOXET OOOWTHUCH U

6e3 nero. Ho wmbl yxe Buienu, 4to HauboNbIIas

YaCTb MHHEPAJIBHOTO BELICCTBA TO, 4YTO MBI Ha-

3BaJIM HEPACTBOPHUMBIM OCTOBOM I1OYBBI — Gecrio-

CM. Musib. CucreMa MHIyKTHBHOM JIOTHKHU U TIPOY.
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BCIICCTB, B KOTOPbBIX MBI MOXEM BUACTH IHILY I

pacTeHHs, CTaHOBHUTCS €IIe TeCHee: OH OrpaHUYHBa-
eTcd BEIIECTBAMH, PACTBOPHUMBIMH B BOJE U KHUCIO-
taX. Ho HampacHO mbITanuck OBl MBI BOCIHUTATH pac-
TEHHE B MHCKYCCTBEHHON IIOYBE, COCTAaBJIECHHOW HC-

KIIIOYUTEIIBHO M3 IMHUTATEJIbHBIX BEIICCTB, HAIPUMEP
W3 30JIbI pPaCcTCHMUA. Takas mouBa Obuta OBI COBEP-
HMICHHO HEOpPUroaHa:

IMUTATCIIBHBIC BEIIECCTBA HAaxXo-

JMIUCh Obl B CIMIIKOM KOHLIEHTPHPOBAaHHOH dop-
M€, U pacTeHue HaBepHO morubmno Owl. [ng Toro uro-
Obl CIYXUTh IJI IHUTaHHsA, OHU MOJDKHBI OBITH pas-
OaBJICHBI, paccesHbl B JPYroM, HEACHCTBYIOIIEM Be-
IIeCTBE. KAKUM M SBISICTCA HEPAacTBOPUMBIA MHUHE-
panbHBIE OcTOB mOYBEL. Ho ecnmu TakoBO 3HaueHHE
9TOr0 TIOCNIEIHEro, TO €ro, KOHEYHO, MOXHO 3aMe-
HUTb JAPYTHMMH BELIECTBAMM, MEHEE CJOXKHOTO CO-

craBa. U HeﬁCTBHTeHBHO, OIIBIT  ITOKA3bIBACT, 4YTO

MOXXHO TPUTOTOBHTH WCKYCCTBEHHYIO IIOYBY W3 II€C-
Ka, U3 TONYCHOM TMeM3Bl, M3 CTEKISAHHBIX OyC WIH
MEJIKUX TpaHaT ¥ Npody. M. BBeds B Hee HEoOXoIu-
MbIe

IIMTATCIbHBIC BCIICCTBA,

HO TomopoxaHylo mouBy. Ocraercs

MOJTy4aTh COBEPIICH-
erme
OIUH INar, XU METOJ HCKYyCCTBEHHBIX KYNbTYp IOCTHUI-

HEeT MpocTeliieif MbICIUMOit  (OpMBI.

clenarhb

Ecnu 3nHaum-
TelbHAs 4YacTh CCTCCTBEHHON IIOYBBI HIIM BCE TOJBKO
YTO IIePEUYMCICHHbIE HCKYCCTBEHHBIE IIOYBBI CIIy)Kar

TONBKO JJIS PAaBHOMEPHOTO paclpesielieHHss — Tak

cKa3aTh, I Pa3KIWKEHHs — TINTATeIbHBIX Be-
IIECTB, TO HENb3S M KX 3aMEHUTh JUCTHIUIMPOBAH-
HOW BOJIOW, B KOTOpO#H OyOyT pacTBOpeHBI HEOOXO-
IUMBIE JUIA THTaHUS pacTeHus BemectBa?  OrmbIT,
mpaBja, JIONTMX JIET U CONPSDKEHHBIH €O MHOXECT-
BOM HEyZJad, yBEHYaJCs HAKOHEI| IOJNHBIM YCIEXOM.
B Hacrosmee Bpems, coOmIofas W3BECTHBIE IIPEIO-

CTOPOXHOCTH. MBI MOXEM 3aMCHUTH MOYBY 9TOH

COBEpIICHHO IPO3payHOM Cpenod W, BHIpamuBas B

BOJSIHOM pacTBOpPE caMmble pPa3HOOOpas3Hble pacTe-
HHf, JIOBOJUTh MX [0 TaKUX >K€ HOPMalbHBIX pa3-
MEpOB, KaKMX OHM JOCTUTAlOT B CaMoOil IIOAOPOA-
HOH IoYBe.

Jns sToro Mbl OepeM CTEKIAHHYIO OaHKy, BMeIa-
IOIYI0 mpu WM yemsipe (yHTa JUCTUIUIMPOBAHHOIL
BOJBI, U PAacTBOPSEM B HEH C TON30JO0THHKA CMECH U3
HECKOJIBKHMX COJIEH; HYXKHO TOJIbKO, YTOOBI KOIHYECT-
BO COJIE B pacTBOpe HE TIPEBBIIANO O0BYX MbICAY-

HblX, ©THAUE PACTBOP OYAET CIUIIKOM KOHLEHTPHPO-



BaH. B kpeimke 3Toif GaHKM MBI 3aKpemuM IIPoOpocC-
miee ceMsi JI000r0 PacTeHUsl TaK, YTOOBI TOJIBKO KO-
pelmku ObUTH TOTPY)XKEHBl B BOXYy. 3aTeM OCTaeTcs
TOJBKO HAONIOAATh Pa3BUTHE KaK BO3IYIIHOH YacTH
pacTeHus, TaKk U KOpHs, KOTOPBIH Temepb Bech Yy Hac
Ha BuAy (¢ur. 25, A).

IpuBenennsie Hwke (¢ur. 27, 28, 31) dotorpa-
(uueckne W300paXKEHHs IPEICTaBISIIOT  Pe3yJIBTAaThI
OTIBITOB, MPOW3BEICHHBIX MHOKO B 1896 1. Ha Hmxe-
TOPOJACKOH BBICTaBKe. S1 mpumar0 WM 0ocoboe 3Hade-
HHe, TaK Kak e/Ba JIM KOIZa-TH00 IMOJO0OHBIE OIBITHI
BO BCEX CBOHMX CTaIUsX M IMOJAPOOHOCTAX IPOHM3BOJM-
JIMCh, KaK 3/1eCh, Ha IJa3aX JECATKOB THICAY CBUACTE-
neii. C yZOBOJIBCTBHEM BCIIOMHHAIO SI OJHOTO CKENTH-
Ka, MECTHOTO HIKETOPOJCKOTO JKUTENs, IOKasBIle-
rocst MHE, 4YTO OH YyTh HE JEHb 3a JTHEM CIIeIUII 3a Ha-
IMMH BOJHBIMH KyIbTypaMH, CHadaga C 3JIOCTHBIM
HaMEpeHHEeM YJIMYUTh Hac B IIApJIaTaHCTBE, a 3aTeM
caM yBJIEKCS U yBEpOBaJl.

WTtak, BOT HACKOJBKO YNPOCTHWIACh HAIla 3ajada:
BO BCEH Macce 4YepHOW, MEeperHOMHOM IOYBbI, MPUXO-
JSIIeiics Ha JIOJI0 PacTeHMs, CYIIECTBEHHO HE00XO-
OUMOHM JUIS NHUTaHUS B JAHHYI0 MHHYTY OKa3bIBaeTCs
TOJBKO HHUYTOXKHAS IIEMOTKa CMECH HECKOIBKHX CO-
set. IlocMoTpuM Tenepb, Kakue Xe U3 XUMHUUYECKUX
JJIEMEHTOB BXOAAT B COCTaB 3TWX coiel. [lns storo
HeoO0XoauMO OBIIO cHenaTh Psi ONBITOB HIM B ONH-
CaHHOW BbIIIE OeNol OecCIUIONHOW MOYBE, B KOTOPYIO
BHECEHbI HEOOXOAMMBIE COJHM, MM B TOJBKO YTO OIH-
CaHHOM PacTBOpE.

BoT oOmBITEL, TOKa3bIBalOIIHE HEOOXOAMMOCTH IS
pactenus azoma (¢ur. 26). B3ato mgBa ropiika c

NPOKAJIEHHOI0 M IPOMBITOI KHCJIOTOM — ClIEI0Ba-
TEIbHO, 0€I0I0 U OECIIOLHOIO MMOYBOM — HMB OJMH W3
HUX [pu0aBlieHAa 30J1a PACTCHUs, 3aKIIOYArOLIas,

CJIe/IOBATENbHO, BCE HAXOJIIVMECS B PACTCHUHM MUHe-
pajbHbIE BEIIECTBA, B JPYrod — Ta K€ 307a M ele
asom B BUJE a30THOKUCIOH COJM, MMEHHO CEIHTPHL
B 00a ropmka MmocakeHO MO JiBa COBEPIICHHO CXOJ-
HBIX HO BeCcy CeMEHH MojicoiHeuyHnka. OHHM B30LLIH,
HO BOT KaKO€ B KOHIIE OMNBITa OKa3ajJoCh pas3iHyhe: B
HEepPBOM TOPIIKE MOJYYWINCh J(BA XWIIBIX, JKAJIKUX
pacTeHbHIa, €1Ba IOABIMAIOIINXCS HaJ IOBEPXHOC-
TbIO IOYBBI; BO BTOPOM — JIBa 3JI0POBBIX J3K3CMILIA-
pa, C IBETaMH M CEMCHAMHM, pa3MepaMH CBOMX CTeO-
Jed W JUCThEB HE OTIIMYAIOLIMXCS OT IOJCOTHEYHH-
KOB, OJHOBPEMEHHO BEHIPOCIIMX B JIydmied camoBOM

Koperwb

nouse!. U, omHako, Bce pasziaMuMe IBYX OIBITOB 3a-
KJII0YaeTcss TOJIbKO B TOM, YTO BO BTOPOil TOPIIOK
NpUOABICHO HEMHOTO CEIMTPBI, TO €CTb dA30Mmd.
CXOmHBIE PE3yNbTaThl MBI TONYyYWIH OB, eciau Obl
BMECTO CEJMTPHI B3sUIM a30T B BHJE aMMHAYHOH CO-
a1, JlenaeM BBIBOJ: PACTCHHIO HEOOXOIUM a30T.

Hpyroii ombiT. bepeM Heckoiabko OaHOK C MHUTa-
TeNBHBIM pacTBOpoM (dur. 25B); B OogHHMX M3 HHUX
HaxofsTCs BCe HEOOXOIHMMBIE COJNH, B JPYIHX — Te

JKe COIH Munyc coib Kaius. CaxkaeM B KaKAYIO Oan-

26  wm30o0paxaer BBIPOCIIME B
CpaBHEHHSI pSIOM IIPHBEJCH JIHCT
HE TIOJy4HB-

I ®urypa
[PUCYTCTBHM  CEMUTPBI  (IUIs
CajJloBOTO  OK3EMIUIApA), M CHpaBa — PACTEHHS,
e CETUTPBI. DTO KIACCHYECKHUiT ombIT BycceHro.

CJIeBa pacTCHUS,
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Ky COBEpUICHHO OJWHAaKOBble 3epHa rpeunxu. Ilo
HpPOLIECTBUM H3BECTHOI'O BPEMEHHM B IEPBBIX IOJIydYa-
eTcs 3J0pOBOE PACTEHHUE, OHO IIBETET, NMPHUHOCHUT 3pe-
JIBIC CEMEHa; BO BTOPBIX — OHO HE Pa3BUIOCh, 3aXU-
peno u moru6no. IloBropseM ONBIT JAECATKH pa3 WU
BCErJa C OJMHAKOBBIM pe3yiabTaToM. BeiBoa: pacre-
HHUIO HEOOXOIWMM Kanuil; OHO HE MOXET XHTb 6e3
Kanus.

Bot monoGHbIe e ONMBITHI M TakXKe Hall IPednxon
(¢ur. 27). Ilepswlif, TpeTHH ¥ ISATBHIA PsOBl HAITYy4YH-
JIM TIOJHBIA THTATENbHBIN pacTBOp, BTOPOH HE MOIy-
YW a30Ta, YETBEPTHIH He moiyumn kamus u (ochop-
HOH KHCIOTHL. Pe3ynbTaTsl roBOpsT camu 3a ceds.

Eme onuH ombiT, camblii HamIAOHBIA M pPa3UTEIlb-
HBI IO CBOMM pe3yibTaTtaM. B uucne cosell, oka3as-
MUXCd HEOOXOAUMBIMU I IUTaHUs PACTEHMs, Ha-
XOIUTCSI U COJb JKEle3a; OHa BXOAUT B COCTaB 30JIbI
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pacTeHHsi, MOXHO CKa3aTb, B HHYTOXHOM KOJIMYECT-
B€; TNPH BOCIUTAHWU PACTEHHIl B BOAE ITa COIb OJHA
HE MOXET ObITh ymoTpeOlieHa B BHJE PacTBOpa, MOTO-
My 4to oOpasyeT ¢ IpYrMM TeliOM, TaKKe HeoOXOIu-
MBIM JUIsl TUTaHHUS pacTeHuid, ¢ ¢docdopHoi Kucio-
TOW. HEPacTBOPHMBIH B BOJE OCAIOK. DTOT HEPACTBO-
puMbIid  Oenblif ocamok! MBI B3My4HBaeM B IKHIKOCTH
Tak. 4ToObI OH IIOMajgajg Ha MOBEPXHOCTH KopHeil. be-
peM HECKOJbKO OaHOK: OJHH C COBEPIICHHO IIpo3pady-
HBIM  PacTBOPOM, CJIIOBATeIbHO HE  COZACPXKAIMM
JKenesa; APyrue — C JIETKOW MYTBIO BCIIEICTBHE IpH-
CYTCTBUSL JKENe3HOM comu. BocnureiBaeM B Kaxoil
U3 HHUX II0 OJHOMY pACTEHHIO, IHOJIOKHM Mauca, U IIo

IMPOHIECTBUU ABYX-TPEX HEACJb YIKC 3aME€UacM peE3-

1 Ha ¢otorpaduu 25A Ha He OAaHOK MOKHO BHICTh 3TOT
0CaJIOK.



KyI0 pasHUIy. MexXmy TeM Kak B IIOJHOM IHTaTelb-
HOM OKHMIKOCTH IIOJYYHTCSl PACTEHHE HOPMAJBHOE,
KOTOpoe OyJeT LBECTH M INPHHECeT MOYaToK CO 3pe-
JBIMH 3€pHaMH, B IEPBOH JKHIKOCTH OHO IIPOHM3BENET
HECKOJIBKO Y3KHX, XWJIBIX JIUCTHEB M 3aT€M IOTHOHET
(pur. 28). IIpuTOoM 5TH JHCTBS HPENCTaBIAT 3ameda-
TENIBHYI0 OCOOCHHOCTB: NEpPBbIC JBa-TPH OYAYT OOBIK-
HOBEHHOT'O 3€JICHOTO IIBETa, CIIEAYIOIINE )K€ 33 HUMH
OKaXXYTCSl COBEPLICHHO OecrBeTHBIMH, OenbiMu. Sc-
HO, YTO OTCYTCTBHE JKeJie3a OCTAHOBMIJIO pa3BUTHUE
pacTeHHs M BBI3BaNO OCOOEHHOE OOJIE3HEHHOE MPOSB-
JICHUWE, TaK Ha3bIBACMYK 0/1e0Hyi0 Hemoub. B cmpa-
BE[UIMBOCTU 3TOrO 3aKJIIOYCHHS MOXHO YyOEIUTHCS
CJISIIYIOINM IIPOCTBIM OITBITOM: CTOUT TOJBKO K pac-
TBOPY, HE 3aKJIOYaBIIEMy >jKene3a, NpHOaBUTh 3TOH
conmu, W OOJNE3HEHHbIC TPOSIBICHUS HpEKpaTsaTCs,
pacTeHHe IO3eJNCHEeT M HAuyHET BHOBb Pa3BHBATHCS;
MajJo TOrO, CTOUT COBEPIICHHO Oeblid, OOJIBHOH JIHCT
CMOYUTH B OJHOM MECTE JKEJIC3HOK COJIbI0, M 4epe3
HECKOJIbKO BPEMEHH Ha 3TOM MECTE IOSBUTCS 3ele-
HOe IIITHO. MBI He pa3 oOpamany BHHMaHHE Ha
CXOACTBO JKH3HCHHBIX OTHpaBHeHHﬁ PaACTUTEIILHOTO
U 4YeJOBEYECKOro OpraHu3Ma; JeicTBHe cosieil xene-
3a TIpeACTaBIseT eIle pa3UTENBHBIH TOMY IIpHMeEp.
B mocieaHee BpeMs B JKH3HH, K COXAJICHHIO, HEpel-
KO CTaJl BCTpeyaThCs TaKOW Cilydal: 3HaKoMas BaM
ocoba, My)KYWHAa WIH JaMa, YyBCTByeT ceOsi HE COB-
ceM 310pOBOH; 0OJe3Hb, MEXKIY NPOUYUM, MPOSIBISIET-
Csl HEECTECTBEHHOIO OJIEAHOCTHIO; MPUIIIALIAIOT JIOK-
TOpa; OH C IIEPBOr0 IIOYTH B3MJIANA JIOBOJILHO Oeclie-
PEMOHHO TIPOCHT OTKPBHITH POT M, OCBUJECTEIHCTBOBAB
JAC€CHBI, IPONUCBIBACT PCEULCIT, MNUIIIOJIU HWIHW MHUKCTY-
py. IlaumeHT mnpuHMMaeT JEKapCTBO U uepe3 He-
CKOJBKO BPEMEHH BHOBb HPHOOpETaeT 3J0pPOBBIH
BUJ. JlekapcTBO 3TO conepkuT xene3o. To xe xene-
30, KOTOpOE BO3BpamlaeT 3IO0pPOBBI pyMsHeEI IO-
Oyiexiieil IieKe, BO3BpAlLIaeT ECTECTBCHHBIA 3€JICHBIH
I[BET U MOOJICHEBIIEMY JIUCTY.

Takue ke pe3ylbTaThl, KaKMe MbI TOJIBKO HYTO
omucanu JUId a30Ta, Kaluusl M OKeJe3a, M TaKuM JKe

ITyTEeM II0JIy4aeM OTHOCHTENBHO (ocdopa, cepsl,

* Ha durype 28 mnocpeavHe — MOTY4YMid ODK3EMILLIP Mawmca,
BBIPOCIIMII 70 KpBIIHM TEIUIMII U eIe LBEeTyIIHii;
Pa3HOBHHOCTH,
JIHA XWIBIX

HO Kpa-
AM — JBa OK3eMILIIpa
B IPOMEXYTKAX —
TOJTYYMBIINX JKEJIE3HOM COMM.

HH3KOPOCIIOit JIaBILHMX

YK€ TIOYaTKH; OK3EMIUIApa, HE

Kopens

xnopa, HN3BCCTU M MAaAr”He3mu, — BCC OTH BCIICCTBaA
OKa3aJIUCh HEOOXOJMMBIMHU JUIsl THTAHUS PACTCHUS, U
0e3 HUX OHO PaHO WU MO3IHO OTrHOaerT.

Ho B uuncne cocraBHbIX Hayall 30Jbl pacTeHUM
HaxoAuTcs eme KpemHui. KpemHuit ¢ kuciopomom
o0pa3yeT KpeMHEBYIO KHCIOTY, HJIM KpeMHe3eM, KO-
TOpPBIA B YHCTOM BHAE MBI HIMEEM B TOPHOM XpycCTa-
Jie, B HECKOJBKO MEHEe YHUCTOM BHIE — B KpPEMHE, B
OeroMm mecke M mHpod. TOT ke KpemMHe3eM obOpasyer
TJIABHYIO YacTh cTekyia. KpemHeseM 3TOT BCTpedaer-
Cs U BO MHOTMX DPaCTCHHUSIX, HMEHHO B CTCHKax Kile-
TOYEK, JeNiasi WX COBEPIICHHO CTEKIOBATHIMHU, TaK
YTO €CIM C)KEYb TaKylo KJIETOYKYy, TO OT Hee OCTaeT-
Csl CTEKISIHHBI OCTOB, IOJ] MHUKPOCKOIIOM IIPENICTaB-
JAIOIUN B MaJeWuX MOAPOOHOCTAX (opMy >KHBOH
KJIETOYKH. B CyllecTBOBaHMM TakuX CMeKIAHHbIX
Kiemouyek KakIbli W3 Hac HMeN ciay4yall HEOAHO-
KpaTHO YyOEXHaThCsl HAa OCHOBAHWUHM OYCHH HEMPHUST-

HOT'O OIIbITA. )Kryqne BOJIOCKH KpAaIMBBI — HE YTO
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IIITH\ KaK JJIMHHBIE, 33a0CTPCHHBIE KIETOYKH. CTEH-
KN KOTOPBHIX. OCOOCHHO MM KOHI[aX, JIO TOTO IIPOHHK-
HYTBl KPEMHE3eMOM, 4TO OHHM XPYIKH, KaK «TEKJO;
OTTOTO TO OHM TaK JIETKO HPOKAIBIBAIOT HOXY H, 00-
JIOMHBIINCH B paHKE, BIYCKAlOT B HEe CBOH SIOBH-
TEIE COK. Bcero Oonee kpemHe3eMa BCTpedaeTcsi B
KJIETOYKaX COJOMHHBI 37aKOB M B CTEONSIX XBOINA:
MTU TIOCIEAHHE IO TOTO XXECTKH, YTO CTOJISIPHI YIIO-
TpeOIAIOT WX Ui TOJHPOBKH JAepeBa. Kpemuesewm,
CJIEI0BAaTENbHO. OYCHb PACHpOCTPAaHEH B pacTCHU-
SIX. 1 Ha OCHOBAaHMH 3TOTO MOXHO ObIIO OBI IpeAro-
Jarath. 4TO OH HeoOxogmMm Juist pacteHus. CHOXH -
JIOCh JaXXe MHEHHE, 4TO OH HE TOJBKO TPHIAET XKe-
CTKOCTh KOXMIIE 3J1aKOB, HO COOOIIaeT TBEPAOCTh U
CTOMKOCTh BCEH COJOMUHE; IOJIarajd, 4YTO, YBEJH-
yhBasi B HAIMX KyJIbTYPHBIX 3J1aKaX COAEpXKaHHE
KpeMHe3eMa, MOXHO Oyzmer ybepedb HX OT OYEHb
BPEHOTO B XO3fHCTBe sBICHUS noneeanus. Ho
OpSMOM  OMBIT pa3pyIMIMI BCE OTH MPEIIONIOKEHHUS,
Ka3aBIIHECS CTOJNb BEPOSTHBIMH. Bo-TepBBIX, KyiIb-
Typbl Kak B HMCKYyCCTBEHHBIX MO4YBaX, TaKk M B pac-
TBOpaxX, JMIIEHHBIX KpeMHe3eMa, IOoKa3alau, 4YTo U
OpH TOJHOM OTCYTCTBHH €r0O TIONyJaloTCs COBEp-
MIEHHO HOPMAJIBHBIE SK3eMIUIIPHI 3JIAKOB; CIIEJOBa-
TENBHO, PAacTeHHE MOKET OOOWTHCh W 0e3 KpemHese-
Ma. Jlamee ObUIM cIeNaHBl OMBITHI HA OOJNBOIYIO HOTY,
B TIOJie: YHOOpSUIM KPEMHEKHCIBIMU COJSMH, HO pe-
3ynpTaT OBUI OTpULATENbHBIA. PacTeHus, ymoOpeH-
Hble KPEMHE3eMOM, IOJeIrIM XyXkKe HeyAOOpEHHBIX.
MoxHO OBUIO CHadana IPEANONIOKHTh, 4TO YHoOpe-
HHE HE MOMNajlo0 B PACTEHHE, HO aHAHM3 MOKa3aj, 4To
pacTeHust ObUIM AEHCTBUTENBHO Ooraye KpemHese-
MOM. OTOT HEMOHATHBIM pPE3ynbTaT CTal OO0 HEKOTO-
pOHi CTelneHW MNOHATEH, KOrJa BCieA 3a OOLIMM aHa-
JIM30M 1IEJIOTO pacTeHMsi ObLI CAENaH aHalu3 ero oT-
JIETbHBIX YacTed; TOrja OKa3ajoch, 4YTO CpAaBHU-
TEJNIbHO Ooraue KpeMHE3eMOM CTand He cTebnu, He
COJIOMMHBI, @ JIHCThS, M TAaKUM 0Opa3oM H30BITOK
KpeMHe3eMa CKOpee MOT JeHCTBOBAaTh BO BpEI, CKO-
pee eme Ooxee KIOHWI COJIOMHHBI, Ye€M YBEIHIHBAI
HX CTOHMKOCTb. B HTOre OKasplBaeTCs, YTO pACTCHHUE
MOXET OOOHTHCH 0e3 KpeMHe3eMa W YTO MPHUCYTCT-
BUE €r0 HE HAaXOJIUTCS B CBA3U CO CTOMKOCTBIO COJIO-
MUHBI, KaK Npexzae nonaranu. B onHol u3 mocnemy-
fomux Oeceq MBI YBUAUM, 4YTO nojaecaxue Xxnebos
OOBSCHACTCS MHBIMH NPHYMHAMH U MOXET OBITH OT-

BPAIIEHO WHBIMU MEPaMH.
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Wrak, MCKIIOUMB KpPEMHE3eM Ha IPUBEICHHOIO BO
BTOPOil IIaBe CIIMCKAa 3JIEMEHTOB 30JIbI M 3aMECTHB €ro
HEOOXOMMMBIM a30TOM, IIOJIYYHM 60CeMb Tell, HcHep-
mbIBasi CIHCOK BEILIECTB, KOTOpbie O€3yCIIOBHO HE00-
XOJMMO JIOCTABHTh KOPHIO JUI IHTAaHUS PaCTCHHSL.
UYetslpe u3 HUX: azom, ¢hocghop, cepa u xaop — 00-
Pa3ylT KHCJIOTHI;

OTH KHCJIOTBI, COCAUHAACH IIOIAapHO

C YeTBIPBMSI MeTaUlaMHU: Kaauem, Kaabuyuem, maz-
HUuem W Jcene3om, — OOPa3yIOT YETHIPE COMH. DTUMH
YETBIPbMSI COJISIMM OTPAHMYHMBACTCS BCS MOTPEOHOCTH
KOpHS; U3 HHUX-TO M TIPUTOTOBISIIOTCS TE NHUTATEIbHBIC
pacTBOpB, B KOTOPBIX IPOM3BEACHBI ONHMCAHHBIE BBI-
me ombiTel. Camas OecruiofgHas MOYBA, IMOJHTAs 3THM
pacTBOpOM, JelaeTcsl IUIOZOPOAHOH, B CMBICIE MOJ-
HOU MPUTOJHOCTH €€ I numanus PacTCHUsL.

TakoBbl OnucTaTenbHBIE IO CBOEH MPOCTOTE pe-
3ymbTaThl, K KOTOPBIM TNPHBENO W3YyYCHHE (PHU3HOIIO-
run kopHa. He 3alyzem, onHako, 4To 3Ta NPOCTOTA
MPEICTABISAET IJIOA JECATKOB JET YNMOPHOTO Tpyda Jie-
CSITKOB YUYEHBIX - HCCIIEIOBATENEH.

3mecy cam co0OI0 POXKIACTCS BOMPOC: BIPaBE JIH
MBIl 3aKIIOYHTh, YTO BCE OCTajbHBIC BEIIECTBA, CO-

CTaBJIAIOIIUE TJABHYKO MacCy IOYBBI, COBCPIIECHHO

Oecnosie3Hbl, HE HYXHBl 1 pacteusa? OUeBHIHO,
Her. OJHM BEIIECTBA, HE COCTAaBIsAS COOCTBEHHO IH-
M B W3BECTHBI JaHHBIH MOMEHT, MOTYT CHAENaThCs
€I0 BIIOCNICJICTBHH; APYrHe, HEe Y4acTBys HPsSMO B IH-
TAQHMH, MOTYT OKa3blBaThb KOCBEHHOE IIOJIE3HOE JeH-
crBue. Tak, Hampumep, B IIOYBE, KpPOME CEIMTPBI U
aMMMaKa, HaXOAWTCs elle ropasno Oojee a3oTa B BU-
e opraHmyeckux BemiecTB. OIHAKO 3TOT a30T HE MO-
KET CIIYKHUTb HEHNOCPEACTBEHHO JUI IHTAHMS, I10Y-
Ba, cojepxaiias TOJBKO TaKoi a3or, moytd Oec-
IUIOJJHA. HO JTOT a30T MOXKET HCIIOJBOJIb IIpeBpa-
maThcsl B aMMHaK, B QA30THYIO KHCIOTy M TOTAa IO-
CIy)XUT B Tuuly. BoT, cienoBaTensHO, NpUMEp Be-
mmecTBa, OECIOJIEe3HOr0 B  M3BECTHBI MOMEHT, HO
cayxamero 3amacoM Ha Oynymee. KocBeHHO Bere-
CTBA, HAaXOJLIMECS B II0YBE, MOTYT OBITH IOJIE3HBI
IUIsL PAacTeHUs BO MHOTHMX OTHOMICHUAX. OHHM MOTyT
OBITH TIOJIC3HBI PACTCHHUIO CBOCKD CIIOCOOHOCTBIO Yep-
JKHBATh BIIATY,

mnorjioniare TCIJIO, HAKOHCH, OHH MO-

IyT CIIOCOOCTBOBATH YAEPKAHHIO U  PAaBHOMEPHOMY
B mocnen-

HCM OTHOLICHHMHU IIOYBa OTIHWYACTCA 3aMC4aTcClIbHORO,

pacnpeeiiCHUI0 IMUTATCJIbHBIX  BEHICCTB.

TakK Ha3bIBACMOIO noziomumeslbHoOWO CII0COOHOC-

Thi0. Ecii MBI HamoJHMM BOPOHKY MOYBOH M Oyaem



ee IOJIMBaTh 3HAaKOMBIM HaM IIMTAaTENBHBIM PacTBO-
pOM H 3aTreM coOepeM Ty BOXY, KOTOpas IHpOLEAUTCS
4yepe3 MOYBY, TO yOeAMMCS, 4TO B HEH OKakeTcs
OUYCHb MaJl0 MUTATENbHBIX BemecTB. OCOOEHHO CHITb-
HO TIOTJIOMIAIOTCS aMMHaK, (ocopHas KHUCIOTA H
KaIMid — BCe, Kak Mbl BHJCNH, BELIECTBA, HEOOXO-
IUMBIE Ul pacTeHus. OJTa 3aMedaTelbHasi CIoco0-
HOCTh MOYBBl HMMEET BA)KHOE 3HAYCHHE B HKOHOMHHM
npuponsl. bmaromapst eif BemecTBa, HEOOXOIHMMBIE
JUISL pacTeHHs M HAXOAAIIMECS B OYCHb OTrPaHHYCH-
HBIX KOJIMYECTBaX, HE BBIMBIBAIOTCA MJOXKIIMH, a
YIEP)KUBAIOTCS TOYBOIl M OYEHb CKYNO, MCIIOJBOJIb,
YCTyHarmTCs BOJE, OOpallalomieiicss MexIy €€ TBep-
JObIMH  YacTHIAMH. VICKIIIOYEHHE M3 3TOro IpaBHia
COCTaBJIsSIET a30THAsl KHCJIOTA, BECbMa JIETKO BBIMBI-
BaeMas M3 IOYBBI, a MEXIYy TeM, KaK Mbl BHJEIH,
OHA JIOCTABISIET PACTEHHIO CaMOE BAXKHOE HHUTATENb-
HOe Hayalo — a3oT. lcciemoBaHWs arpoOHOMOB-XH-
MHKOB Bce Ooiiee n Ooiiee 3aCTaBISAIOT CEIBCKOTO XO-
3siMHa O0OpamiaTh BHUMAaHWE Ha BO3MOXKHO IOJIHYIO
YTUIH3ALMIO 3TOTO BEIIECTBA KYJIBTYPHBIMH pacTe-
HUSIMHA. B 3TOM OTHOIICHHH pacT€éHus K a30THOU
KUCJIOTE IOYBBI J@Ke HCKald INPUYHUHY TOH poIy,
KOTOpYI0 HrpaioT 0000BBIE pacTeHUs] B IJIOAOCMEH-
HOM XO3sHicTBE. DTa pOIb [0 IOCJIEAHEr0 BPEMEHU
HpeacTaBisia MHOTO 3araJoyHoro. boOoBwlie pacte-
HUS coJiepkaT Ooyiee a3oTa, 4YeM 3JIaKd, a MEexIy
TEeM a30THbIe YHAOOpCHMs Ha HHUX OKas3bIBAIOT MEHee
BIMSIHMS, YeM Ha 3JIaKH; Mall0 TOTO, 4epenys Kyib-
Typy O00OOBEIX pacTeHHil co 37IaKaMu Ha HeynoOpse-
MOil IO4YBe, MOJNY4YAalOT TaKHe JK€ YypPOXKaW 3JIaKOB,
Kak U B TOM Cllydae, KOrJa 5TH IOCIEJHUE Yepely-
1otcs ¢ mapoM. Orcrona BO3HHKIO BO33pEHHE, UTO
0000BBIE pacTeHHs HE HCTOMIAIOT, a Jaxe oborara-
I0T IOYBY, — BO33pEHHE, KOTOpoe B OYyKBaJIbHOM
cMbIClie ObUIO OBl CIPaBEAJIMBO TOJIBKO TOTJA, KOTZAA
ObUTO0 OBI JTOKA3aHO, YTO OOOOBBIE pPACTEHUsI YEPIAIOT
CBOH 30T HE W3 IOYBBI, a W3 BO3AYyXa, HO ITOMY
IPEINONOKEHUIO JI0Jroe BpeMs MPOTHBOPEUMIN Ca-
MBble TOYHBIE ONBITEL OcTaBajgoCch NPEANONOXKHTS,
9TO PONb OOOOBBIX PACTCHUH MO OTHOIICHHIO K a30Ty
3aKJII0YaeTCsl B TOM, 4YTO, pa3BuBas Oonee yriayOis-
IOIYIOCS B TIOYBY CHCTEMYy KOpHEil M 3aHUMasi MOYBY
B TedyeHHe Ooiiee JOJITOro Iepuoja BPEMEHH, OHH B
Gosee COBEpLICHHOH CTENMEHH HCYCPIBIBAIOT —3allac
@K/THOM KHCIIOTBI, B JAPYTHX CIIy4asX BbIMbIBa€MOM
JOKIIMH 1 TIPOTajaronieil HeMpONu3BOIUTENBHO IS

Kopenv

CENIbCKOTr0 X03siuHa. TakuM 00Jiee COBEPIICHHBIM HC-
MOJIb30BAHMEM a30THOM KHMCIOTHI IMOYBBI MOXKHO OBI-
7m0 OBl oT4acTH OOBSCHUTH cebe, moueMy O0OOBBIE
pacTeHusi JalOT B CBOeM ypoxkae Oosee a3ora, 4eM
JIPyTHE PacTeHHs, Jla €I¢ OCTaBJISIOT M30BITOK 3TOTO
a3oTa B HEIMOJBI)KHOM, HE BBIMBIBAEMON HOXKISIMHU
¢dbopme — B (GopMe CBOMX KOPHEBBIX OCTaTKOB — Ha
OJIb3Y YePEIYIOIINMCS C HUMU PACTCHUSIM.

Ho 9510 00BsICHEHHE BCE K€ HE MOIJIO BIIOJIHE
VIOBJIIETBOPHTh, M BONPOC OCTABAICS OTKPBITHIM,
moka B ucxoae 80-x TogoB HE TONYYWIT HEOXKHIAH-
HOI'O paspemicHus. DTO OTKPHITHE MPEACTABISACT Of-
HO 13 ONeCTAINX HOBEHITNX MPHOOPETEHNH YUeHUs
0 THUTAHWU PACTCHUM, TMOYEMY MBI M OCTAHOBHUMCS
Ha HEM HECKOJIbKO moapoOHee. Kak yxe ckazaHo
BBIIIIE, YAOOpEHHE CENUTPOM, OKAa3bIBAIOIIEE TaKoe
CYIIECTBEHHOE BJIMSHUE HA 3JIaKW, WHOTJAa HE OKa-
3bIBA€T HUKAKOTO BIMSAHHS Ha OO0OOBBIE paCTEHHS.
OnuH mOAOOHBIA OMBIT M300pakeH Ha ¢ur. 29, JIBa

ropimika (o6o3HaueHHble OykBamu KP) ¢ moceBom
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OBCa TONYYMJIH BCE HEOOXOMMMBIE MHHEPAJIbHBIC
yIoOpeHus, HO HEe MOIYyYHIHM CEeJNUTPhI; JApyrHe IBa
(0603HaYCHHBIE KPS)
MHHEPAJIbHOTO YIOOpEHHS W CEIUTPY — pe3yJbTaT

TOBOpUT CaM 3a cebs. Takoif ke OIBIT CIOCJIaH Ha

6yKBaMI/I MOJIYUnuJIn CBEPX

ropoxoM (B BEpXHEH 4YacTH pHUCYHKa, 00O3HAYCHUE
TO XKe), U pe3yiabTaT MOJYYHMJICS OTPULATENbHBIH, TO
€CTh IPHUCYTCTBHE CEIUTPHI HUYEM He OOHApYKH-
J0Cch. 3HAYUT, TOPOX MOXET H00BIBaTh cebe as3or,
la)ke KOIJa €ro Her B cocraBe IOoYBbl. OueBHMIHO,
ropox MOXET I[oJydaTh a30T U3 Bo3ayxa. Ho mpwu
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Kakux ycioBusx? 3aiaBIIMCh 3TUM BOIPOCOM, HC-
ClIe0OBaTeIM BCIOMHHJIHM, YTO Ha KOPHAX O00OOBBIX
pacTeHUil [aBHO, €HIe JAPEBHHUMH,

kue-To xenBayku (¢ur. 30), DTu KEIBAUKH IOSB-

IOAMCUYCHBI Ka-

JSIOTCS  BCICACTBHE 3apaKEHUsl KOpHEH Oaxrepus-

MH. HO-BUAMMOMY O4Y€Hb pPACIPOCTPAHEHHBIMH B
nouse. JlokasplBaeTcst 3TO OdeHb mpocro. bepyr 6o-
60BOC pacTeHHE M BOCIHUTBIBAIOT €ro s pacTBOpe
Tak. 4TOOBl OJHA NpALb KOpHSA OBUIa B OJHOM COCY-
ne. apyras — B JApyroM. B omgHoMm cocyne pacTBop
HNPOKUMAYEH, B JPYroM MpuOaBI€HO HEMHOTO I10Y-
BEHHOTO HacTos, cozepxamiero Oaxrepun. OKka3sbl-
BAE€TCsd, 4YTO Ha TOW NpALU KOPHA, KOTOpas IOrpy-
JKEHa B IPOKUIISAYEHHBIH,

CTEpUIIM30BaHHBIA  pac-

TBOP, JKEJIBAYKOB C OAaKTCpUSIMH HE MOSIBIISCTCS.
UTo WMMEHHO OT NpPHUCYTCTBUS B IOYBE O3TUX Oakre-
pHii 3aBHCUT YCBOCHHME a30Ta BO3/yXa, IOKa3bIBaeT-
csi takuMm ombsitoM (¢ur. 31). Psg cTexiIsiHHBIX CO-
CYyIOB C TOpPOXOM IIOJy4HJ MOYBY, JIMIICHHYIO a30Ta,

HO 3apaXCHHYIO TIOYBECHHLIM HACTOEM, COJIEPIKAB-



muM OaKkTepuu, a APYroi psa MONy4YHa MOYBY, CTe-
PWIN30BAaHHYIO HArpeBaHHEM WJIH IOJUTYIO MOYBCH-
HBIM HACTOEM, MPEIBAPUTEIBHO IMPOKUISIYCHHBIM H,
CJIeZIOBATeIbHO, TAKKE CTEPUIN30BaHHBIM. Pe3yib-
TaT MOPa3UTEJCH: TOJAbKO pacteHus (¢ur. 31, He-
YEeTHBIE COCY[bI), KOTOPBIE BBIPOCIM HAa IOYBE, CO-
nepkaBiieil GakTepuu, BbI3bIBAMONIME O00Opa3oBaHUE

JKEJIIBAYKOB,  pa3BUJIMCh  HOPMAIBHO,  OCTajJbHBIC
(¢ur. 31, gerHele cocydsl) 3auaxyd. Takum oOpa-
30M, MBI yOekmaeMcs, 4YTO OCOOEHHOCTh Tropoxa u
Bcex 0O00OBBLIX, OTJIMYAIOLIAs] MX OT 3JIAKOB-CIIOCO0-
HOCTh YCBOSTh CBOOOJHBIA a30T aTMOC(epbl, — Ha-
XOAUTCSI B CBSI3H CO CIIOCOOHOCTBIO MX KOpHEH 3apa-
JKAThCSl W3BECTHBIMU OakTepusiMu MMouBbl. Ho kak u
IJIc TPOMCXOMUT 3TOT MPOIECC YCBOCHHS a30Ta, 10
CHIX TIOp ellle He BIIOJIHE BHISCHEHO.

Poxnmaercs emie BOMPOC: JIOCTATOYHO JH IS
Kak BBIIIC OBLIO

KpaifHe cnabBIX ITOYBEHHBIX pacTBOPOB?

MPOKOPMJICHUSI PACTCHHH TaKHX,
CKa3aHo,
OTBETUTh HAa 3TO MBI MOXKEM, TOJIBKO INPHOETHYB K
CIIEAYIOIUM BBIYUCIEHHSIM. MBI 3HaeM, CKOJNBKO Ha
HU3BECTHYIO IUIOLIAAb 3€MJIM BBINANET JOXKAS, MbI
3HaeM, CKOJIBKO 3Ta JOXJAeBas BOAA MOXET H3BIIEYb
NUTAaTeIbHBIX BEIIECTB U3 I0YBBI, 3HAEM, C JpPYyroi
CTOPOHBI, CKOJIBKO 30JIBI 3aKIIOYAeTCsl B IEJIOW KaT-
B€, CHATOW C TOH ke MIOmaau 3€MJM; 3TUX JaHHBIX

Kopenv

JOCTaTOYHO I TOTO, YTOOBI Pa3pelIuTh BOIPOC: B
COCTOSIHUM JIM PACTEHHUs JIOBOJIBCTBOBATHCS 3TOXO
KUIKOI0 Tmmei? Jns OdYeHb TONBKO IUIOJOPOIHBIX
IIOYB OTBET IMOJy4YaeTCs l'lOJ'lO)KPITeJ'lebIﬁ, s OC-
TalbHBIX — OTpUUATENbHBINA. PacTenue, mo-Buaumo-
My, OOBIKHOBEHHO HE JOBOJIBCTBYETCS OJHOU IKHI-
KOW muIEeH, OHO TMONb3YEeTCsl M BELECTBAMHU, Hepac-
TBOPUMBIMM B NOYBEHHOM Bozae. Ho B TakoMm ciydae
KOPDHIO CaMOMY HY>KHO HJATH HaBCTpedy CBOECH mH-
me, eMy HYXHO, MO0 BO3MOXHOCTH, 00€XaTh BCE CO-
CelHHE YaCTHIBl IOYBBI, IS TOTO YTOOBI MEXIy
Maccoi OECIUIOJHOTO BEILIECTBA OTHICKATh TaK pPEf-
KO, TaK CKYyIO pacCesHHble YacTUIbl MHUTATECIbHBIX
BEIIECTB. OJTO MPSMO INPHBOAUT HAC K PaccMOTpe-
HHUIO BTOPOTO M3 MOCTaBJICHHBIX HAaMH BOINPOCOB. Y3-
HaB, YTO COCTABISIET HUILY KOPHS, IIOCTapaeMcs y3-
HaTh, KaK JOOBIBACT OH 3Ty MUIILY.

Jast Toro 4toOBl y3HATh, KaK HCHOJHSAET CBOE OT-
IpaBlicHHEe KOPEHb, HaM HEOOXOOUMO IpPEXJEe BCEro
03HAKOMMUTBCS C €T0 CTPOCHUEM.

Ilo BHemHeMy BHAYy KOpPEHb IpEACTaBISET [Ba
pe3ko Mexay coboio pasmuyarommxcs TuHa. Mnm oH
uaer BriyOb OJHMM CIUIOIIHBIM CTEPXKHEM, II0CTe-
MIEHHO TPHOCTPSIOMIMMCS U MEPeXOAAUM B TOHKYIO
HUTb, — TaKOB, HaNpHMeD,
MOPKOBH, JIbHA; WIIN OH Cpa3y, MOYTH Y CaMO To-

KOpPEHb CBEKJIOBHUIIBI,
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BEPXHOCTU IIOYBBI, PACChIIACTCA B LEIYIO IHIpsAdb HH-

TEBUJHBIX MOYCK, KaK, HaOpuMep, Yy HalluxX 3Jja-

KOB: PKHM, MHIIeHWIB! U mpod. KopHm mepBoro pona
MBI TaK M Ha3bIBA€M CTEP)KHEBBIMHM, a BTOpOro —a

MOYKOBATBIMU. OJTH JABa KpaﬁHHX Tha, Pa3BETB-

JSCh M Pa3sIUYHBIM  00pa3oM  yCIOXKHSACH, 00y-
CIIaBIIMBAIOT BCE pasHooOpaszue Qopm,

€MbIX 3TUM OpPTaHOM.

npeacTaBsi-

Besikmit kopeHb, OyneT M TO CTEpXKEHb, OTJEIb-
Hasg MOYKa WIM HUX BETBH, pacTeT MojoOHO cTediro,
YAJIUHAACH, BBITATHBAsACH Ha CBoed Bepxyuke. Ho
€CIIM MBI CPaBHHM KOHEYHYIO TOYKy CTEOJISI M KOpHS,
TO YBHAMM B HHUX 3aMeTHyI0 pasuuiy. Ecim, ynamus
B IOYKE BCE JMCTBS, MBI OOHAXUM BEpIINHY CTEOI,
TaK HA3bIBAEMBIH KOHYC HApacTaHHsA, TO YBHAWUM, 4YTO
OH TPEICTaBUT HAaM CaMyl0 MOJOIYIO, CaMylo HEX-
HYI0 9acThb CTEOJsI, COCTOSIIYI0 U3 MEJKHX, €Ile He
BIIOJIHE BBIPOCHIMX KieToueK. Eciu ke MBI HOCMOT-
pPUM Ha KOHYMK KOpHS, KOTOpPBIH cam Mo cebe Bceraa
OoOHa)keH, TaK KaK HUKOTAA HE HECET JINCThEB, TO He-
pelKko y)Ke MpOCTBIM Ia30M, Jydlle B Jydoy, emie
JIydllle B MMKPOCKOI, YBHUAUM, YTO OH IPEICTaBIACT
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OecriopsIoUHbIH, HeompsATHBI BuA. OH MOKPHIT, Kak

Obl  KONMAYKOM, HECKONBKUMH  psIaMu
CHapyXH YK€ TOTepsBIINX MEXKAy COO00I0 CBS3b H

TOJBKO CIEINICHHBIX KAaKOK-TO CJIAH3bI0. JTOT KOJIIa-

KJIETOYCK,

YOK. HIH, KaK €ro OOBIKHOBEHHO Ha3bIBAIOT, 4YCX-

MK, — HE 4YTO WHOE, KAaK HapyKHbIE, OTMHPAIOIIHE
U HAYMHAMOIIME YXKE pa3pyllathCsi CIOM TKaHH, KOTO-
pble TPHUKPHIBAIOT H OXPAHAIOT JIOKALIYI0 0] HHUMH
HEXXHYIO, MOJIOAYyI0 TKaHb KOHyca HapacTtaHus (dur.
32)l. MHorma STOT YeXJIMK MOXKHO CHSATh C BEpPXYIIKH
KOpHS Kak manen mnepyaTkd. QU3HOIOrHYEcKoe 3Ha-
YeHHe JTOTO OpraHa JIETKO HOHSATH: OH CIYXKHT IIU-
TOM, TIOJ NPHUKPHITHEM KOTOPOTO HEXHAs pacTymias
BepIIMHA KOpHsS Ipoiaraer cede myTh B mouBe. Ecmm
Obl BepmIMHA KOpHA ObUla OOHaKeHa, OKAaHYMBASCHh

CaMbIMU MOJIOJIBIMH  KJIETOYKaMH, TO OH. OYCBHJIHO,

HE MOr OBl TOJIBKO

TOJIKasi MpeA COOOI0 YEXJHMK. OH B COCTOSHHHM HpOOH-

HUCIOJHATE CBOCr0O Ha3HAYCHUA,

BaThCsl BIEPE] MEXAY TBEPABIMH, TPYyOBIMH W OCTpBI-
MH YaCTHULIAMH TTOYBBI.

Heckonmbko OTCTYnSt OT CaMOW  BEpIUHHBL, IpH-
KPBITOH YEXJMKOM, BCS HapyXHas MOBEPXHOCTb KO-
XKUIBl KOPHS TOKPBITA JUIMHHBIMH TOHKMMH BOJIOC-
kamu (ur. 33)2. Kaxnpli Takod BOJOCOK — HE UYTO
WHOE, KaK OYeHb BEITAHyTas KJIETOYKA  KOXKHIIBL
Eme nagee OT BepLIMHBI NPEKpalliaeTcss M 3TOT MOsC
BOJIOCKOB; IIOBEPXHOCTb KOPHSI TaM IOKpbITAa KOXH-
Hel, morepsaBmIe0 cBoM Bojocku (¢dur. 33), orgactu
pACTPECKaBIICIOCA, OTYAaCTH JK& KOXMIA 3aMEHEeHa
yXKe JApYyrol TKaHblO, BpPOJE TOif, KOTOpas HaXOJUTCs
Ha Kope crebiell W KOTOpYI OOTaHHKH BOOOINE Ha3bI-
BalOT MPOOKOBOIO, TaK KaK C MPOOKOW OHa WMEeT 00-
miee CBOMCTBO — HE IPOIYyCKaTh BoAbl. Takum obOpa-
30M, 10 JUIMHE KOPHA MBI OTJIMYaeM TpH Iosica: Ha
caMoif BepIIMHE YEXJIHK, 3aTeM IOsiC BOJIOCKOB M, Ha-
KOHell, Oojiee CTapyl0 YacThb C 3aCOXILICI KOXHLCI U
MpoOKOBOIO TKaHBIO. JTa TMOCIEAHSAS HE MOXET CIy-

KHMTH 1A BCAaChIBaHHUA BOJIbI U IIMTATCIIBHBIX BE-

! ®urypa 32 u300pakacT OKOHEYHOCTh KOPHSI € YEXIMKOM
TpH c11aboM yBEMYCHNN.

2 Ourypa 33 wu3o0pakaer  MOJIOIOW,  IOKPBITBL  BOJIOCKAMH
kopemok (A), TOT ke KODCNIOK BMECTe C YacTHI[AMM  IIOYBEIL,
mpucTaBmmMKM K Bosockam  (B),  OGomee  B3pocibli,  pa3BeTBUB-

mmiicss KOpeHb CO  CTapbIMH
koB (C), u wuacts momepedHoro paspesa KOpHS IO MHKDOCKO-
MOM.  TIOKA3BIBAIOUIYIO  CTPOCHHE

4acTiaMu, yxe JIMILICHHBIMA BOJIOC-

BOJIOCKOB U MX  CcpacraHue ¢

yacTuiamu 1oussl (D) .



cavpii KOHYHMK TaK)K€ HE BCachIBAeT HUX WU
YTO JI0Ka-

IIECTB;
B HEAOCTATOYHOM KOJIMYECTBE,
BCachIBawoumias I10-

BCachIBacT
3ano Ha OIIBITC; CJICAOBATCIIbHO,
BEPXHOCThL KOPHA OTpaHUYUBACTCA TIIOSACOM BOJIOC-
KOB, H. Z[eﬁCTBHTeHLHO, 9Ta TKaHb B BEICHICH CTeIe-
HU DOpoHHMIAa€Ma IJi1 BOABI, ropa3no 60)166, Y€M KO-
KA BO3AYUIHBIX wuacteit pacTeHus.

Kopenwv

Kopenr Hac wuHTEpecyeT IJIaBHBIM 00pa3oM Kak
opraH IIOIVIOIIEHUSA, U C 3TOM TOYKM 3pEHMs KpaiiHe
JIOOOIBITHO COCTAaBUTH ce0e MOHATHE, Kakoe MHpOTs-
KEHHE W KaKylo IOTJIOIIAIOIIYI0 MOBEPXHOCTh MpEl-
cTaBIsieT TOT opraH. OXHOTO B3MIIAAa HA TIIATEIHLHO
OOMBITBIIT U OCBOOOK/AEHHBIM OT YacTUYEK MOYBBI KO-
peHb JTH000T0 PACTCHUS IOCTATOYHO, YTOOBI YOCIUTh-
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cs, KaKk 3HAuYWTeIbHAa JODKHA OBITh O0Omas JUIMHe
ero, ecim OBl MBI IPHCTABWJIM KOHEIl K KOHIy BCE €ro
OecunciieHHble BeTOukn u Modkd. Ho camoe cmenoe
BOOOpa)KEHHE OKANBIBACTCA I1033aAM JEHCTBHTEIHHOC-
. OJWH HEMEIKHHA YYEHBIH NpPeANpUHSI MOJ00-
HBIM. YHCTO ETHMIETCKHUIl TpPyJ: BOOPY)XKUBIINCH IIUII-
YUKaM{. MacimTaboM, IMPKyJIeM W IOYTH HEHCTOIIM-
MBIM 3aIlacOM TEpPIECHUS, OH HEMOCPEACTBEHHO M3Me-
pUI O MaleHIINX pPa3BETBICHHH IJIMHY OXHOTO KOp-
H TmeHunpl. Pe3ympraT momydmics HOpasHTENb-
Helid. Okazanoch, 4YTO OOmas UIMHA TaKOrO KOPHS
paBusiercs 510 MeTpaMm, WM TPHOIM3UTENBHO IIONY-
Bepcre. Kak Hu Benmka sTa mudpa, oHa Bce emme He
IPEACTAaBIseT HAaM BCEH JJIMHBI MOIJIOMIAIOIIEH Io-
BEPXHOCTH KOpHA. Benp HaCTOSIIy:0 NOMNIOMIAIOLIYIO
MOBEPXHOCTh ~ MPEJCTaBISIOT  BOJNOCKH. [locMoTpuM,
CKONBKO € y Halmled NIIeHUIBI BOJOCKOB. Y3HATh
3TO HETPYOHO — pasyMeeTcsi, B TIPHOIM3UTENBHBIX
mudpax. OnpenenrM IMoJ MHKPOCKOIIOM, CKOJBKO KX
MPUXOANTCS Ha KBAAPAaTHBI MIJUIAMETP, M 3aTeM
MIOMHOXHMM Ha OOIIyI0 MOBEPXHOCTb KOPHA — IMONy-
yuM npumepHo 10 000 000. IToMHOXHMM 3TO YHCIO
Ha CPEeIHIOI MAJMHY BOJIOCKOB U TIONYYHM JAeHCTBH-
TENFHO KoJOccanbHylo I1mppy — 20 KHIOMETpOB,
WIA OKOJO osaoyamu eepcm. TakoB IIyTh, KOTOPBIH
npoberaeT B 00bEME IOYBBI BEIWYUHOI C OOBIKHO-
BEHHBII I[BETOYHBIM TOPIIOK KOPEHb IIIICHHIB CO
BCEMH €ro BoJOCKaMH. Sl ckazal — IyTb, KOTOpBIH
mpoberaeT KOpPeHb CO BCEMH CBOMMH BOJOCKaMHU, M
JEWCTBUTENBHO, 3Ta LHU(pa HE MpeACTaBIsIeT HaM
JUIMHBl UX B KaKOW-HUOYZb MOMEHT JKM3HH pPacTCHHS.
He Bce 3TH BONOCKM [EHCTBYIOT OJHOBpPEMEHHO. Tak
HampuMmep, Ha ¢urype 33, TOJIBKO

HWXKXHHUC YaCTH KOPHs: BBIIIC BOJIOCKOB YK€ HCT; Ja B

C  nesTelbHBI

HUX TaM HET U HAJIOOHOCTH: OHH YK€ TaM OBUIM U OT-
HSUIM y TBEPIBIX YACTUL[ HOYBBI MX IMTATEIbHbIE Ha-
yana. Ecim MBI BhICUMTaeM, Kakyl OOIIYI0 IOBEpX-
HOCTb COCTaBSIT BCE BOJIOCKHM, KOTOpbIE HPOM3BOJUT B
TEUEHHUE XKU3HU KOPEHb IILEHUIIbI, BMECTE C HECy I -
MU MX MOYKaMH, TO YBUJHM, YTO 3Ta BEJIMYMHA IOY-
TH BO CTO pa3 MPEBBIMIAET IUIOMAAb 3€MJIH, MPHXOMAS-
LIyIOCS B TIOJIe Ha JOJII0 KaXXAOTO IMIIEHHYHOTO pacTe-
Hust. Ecny ke MBI BBIYMCIAM 3aTeM, KaKoi 00BEM CO-
CTAaBISIIOT JTH TsAHYIIMECS MOYTH HA [BAALATh BEPCT
BOJIOCKH, TO yOEIUMCS, 94TO BCE OHU YMECTHJIHCH OBl B

CoCyJlle BEJIMYMHOIO ¢ HamepcTok (okomo 1,5 kyOumue-
CKOTO CAHTHMETPA).
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Takum oOpa3oM, B KOpHE, W OCOOEHHO B €ro BO-

JIOCKax, MblI BHUIHUM Oprad, KOTOpBII7I Ipu  HUYTOXK-

HOM 0oOBeMe NpEeACTABIACT 3HAYUTCIBHYIO IIOBEPX-

HOCTh Oyarozapst TOMy, 4YTO 3TOT 00BEM pacTSHYT B
JUIMHY TIOYTH Ha JBajuaTh

Bepct. [lpupoma 3aech

mpuberiia K YJIOBKE, MOJOOHOW TOW, KOTOPYIO IIOITH-

YecKoe CKa3aHWe MpunuchiBaeT JlupoHe.  OCHOBa-
tenbHune  Kapdarenwa.  Jlumona  Bemmpocwiaa — cebe
KIOYOK 3€MJIM, KOTOPBI OXBaTUT OJHA  BOJIOBbBS

ImKypa, ¥ OKa3aJoCh, 4YTO O3Ta IIKypa OXBaTWJIA BCIO
MECTHOCTb  Oymymiero Jos OHa
paspesana IIKypy Ha ToHYalmue pemewmku. Ho pe-
memku  J{unoHsl,

Kapoarena. 3TOro

OYE€BUJHO, HHYTO B CpaBHCHUU C

BOJIOCKaMH KOpH4, KOTOpbIE 3HAYUTCIIBHO TOHBIIIC

YCJIOBCUYCCKOT'O BOJIOCA.
ITIOHATH

Herpynxo ¢buznonoruyeckoe

3HAaYCHHUE DOTOTrO npeo6na)1a}0mer0 pa3zButusg B UIUHY.

rpoMajiHOe

bnarogaps eMy KOpeHb IpH BO3MOXHO Maloil 3arpa-
T€ CTPOMTENLHOTO MaTepHana B COCTOSHHH 00eXaTh
BO3MOKHO OOJbII€e YHCIO YacTHI] TOYBEL, NPHUITH C
HEl B BO3MOXHO TECHOE COIpPUKOCHOBeHue. Tex naH-
HBIX, KOTOPHIMH MBI O0JamaeM, JOCTaTOYHO IS TOTO,
9TOOBI MPHONM3UTENBEHO BBUHCINTH PACCTOSHHE, Ha
KakoM OyIyT HAXOIWTHCS YACTHIBI MOYBBI OT IOBEPX-
HOCTH  KODHEBBIX  BOJOCKOB  HANIEro  IIICHUIHOTO
pacTeHusI.

I[J'I}I O9TOro MbI JOJIZKHBI HpI/I66I‘HyTL K CTaTUCTHUYC-

CKOMY M€TOOy, K IpUEMY CTaTUCTHUKOB, KOTOPLIC,
HpeHerera;[ OTACIIBHOIO JIMYHOCTBIO, CAUHUYHBIM
CyHIECTBOBAaHUEM, TOBOPAT TOJBKO O CpPE€AHEM 4YE€JIO-

BEKe, O CpelHeW >KM3HH M T. A., U HE TOJBKO TOBOPST,
HO HHOTJIAa OYCHb HATAJHO HW300paKaroT CBOHM CpEl-
HUe BenuuuHbl. Tak Hanpumep, nocerutensm Ilerep-

OyprcKOro  CembCKOXO3SIHCTBEHHOTO  My3es, KOHEYHO,

MmaMsATHA 3JIOBE€MIasg, TIIOYTEHHBIX pPasMEpoOB TMOCYyau-

Ha, wW300paxalomas TOAWYHYIO IPOMOPIHIO

BBIIIUBACMYIO cpedHuM PYCCKUM 4YE€JIOBEKOM, HE HC-

BOJIKH,

KIII04as KEHIMMH U AeTedl. TyT ke psioM ¢ HEK BO3-

BBIIAETCS M TOpKa XJIEOHOrO 3€pHa, HEoOXOAUMOro

o1 modydeHuss 9Tod  Boaku. Ilocnmemyem  mpumepy

CTaTUCTUKOB U TIOCTapaeMCsa NPEACTaBUTb BO3MOX-

HO HarJsiaHo, Kakoii 00BEM IIOYBEI NPpUXOAUTCS Ha

Mur
CPEOHHUM YHUCIIOM, Kakas IUIOMagb 3€MJIH TPHUXOAUT-

CpE€AHIOI0 KOPHEBYHO MOYKY IIIICHUIIBI. 3HACM,
Ci1 B IIOJIE Ha KaXJO€ pacTCHHUC, Mbl 3HACM FHy6HHy

CJIOSI, 3aHATOrO0 KOPHAMH, CJICAOBATEIIBHO 3HAEM, Ka-

KOH 00BEM IOYBBI TMPUXOJUTCA Ha Ka)KI0€ PACTCHUEC.



B oroif cTeknsHHONH OaHKE OTMEPEHO 3TO KOJIMYECT-
Bo. [IpencraBuM cebe, 4TO MBI JKeNaTd OBl BCHINATh
BCIO 3Ty 3€MJII0 B COCYI HJIH, BEpHEe, B TPYOKy IJiv-
HOIO B T€ NoJGepcmbl, Ha KOTOPBIE TSAHETCS HaIl KO-
pesb. CnpammBaercsi, Kak BeJuK ObU1 Obl momepedy-
HHUK 3TOH TpyOkn? Brramcnenue maer mpu munnume-
mpa. Ecnu Obl B CTEKJITHHYIO TPYOKY TaKoro BHYTpPEH-
HEro TMOMEePeYHNUKA MBI TPOIYCTHIN KOPHEBYIO MOYKY
C ee BOJIOCKaMH, TO 3TH BOJOCKU YHEPIHCh OBl B CTEHY
TpyOku!. Utak, ecim OBl BCe MOYKM KOpHS pacrpeie-
JUTh COBEPIICHHO PAaBHOMEPHO B IPEIOCTABICHHON
UM TIOYBE, TO HA JOJI0 KAXIOH MOUYKH TMPHUIIENCS OBl
TOJIBKO IWJIMHIP TMOYBBI, IO BCEM HAIPABICHHSM IPO-
HHM3aHHBIII €€ BOJIOCKAaMH, H, CJIEJOBATEIbHO, CaMoe

JalbHEEe pPACCTOSHHE YaCTUIBI IOYBBI OT BOJIOCKA
PaBHSUIOCH OBl MOJIOBHHE HPOMEXKYTKA MEXIY COCel-
HUMH BOJIOCKAMH TOTO JK€ KOPHS; OHO PaBHSIOCH OBI
npuMepHo Vis MWUIMMETpa. OTO BBIUHCICHHE JaeT
HaM, CIEIOBaTeNbHO, caMoe JanbHee pacCTOSHHE, C
KOTOPOrO Hallla cpedHss MOYKa MAODKHA IIOIydaTh
CBOIO MHIy; IO3TOMY MbI MOXKEM 3aKJIIOYUTh, B Ka-
KOE€ TECHOE CONPHKOCHOBEHHE MPHXOAUT KOPEHb C
TBEpAbIMH 4YacTUIaMu MOuBbl. KoHeuHO, He BCsKas
KOpHEBass MOYKa HAaXOAUTCS B TaKUX O1a2onpusam-
HbIX YCIOBUSX, HO BElb U HE BCSAKUN pPYCCKUH ueno-
BEeK HAXOAWTCS B TAaKUX HeONa2ONpUAMHbLIX YCIOBH-
AX, 9TOOBI BBIIMBATH Ty POKOBYIO IOCYAWHY, O KOTO-
poii Gbuta BbImE pedb. [1OBTOPSIO, 3TO TONBKO CTaTH-
CTHUUeCKasl CpeIHss, Naiolas HaM HaIsAHOE Mpen-
CTaBJIEHME O TOM, KaKOW COBEPIIEHHbIN OpraH MOIJIOo-
LIEHUS Mbl MMEEM B KOpHE. DTO COBEPILEHCTBO INpU-
CIIOCOONEHNsI BBIMTPHIBACT €IIe OT 3aMedaTeNIbHON
OCOOCHHOCTH KOpHS Pa3BHBAThCS MPEUMYIIECTBEHHO
B TeX YacTSIX MOYBHI, IJie OH BCTpedaeT Ooiee mHHTa-
TeIbHBIX BemlecTB. PDakT 3TOT OBLT JOKa3aH Cleaylo-
muM  o0pazoM. B 1BeTouHOM ropiuke HaclauBaH
3eMJTII0 TaK, YTOOBI CIIOM IUIOJOPOJHON IOYBEI Yepeso-
BAJIUCh CO CJIOSIMH OECIUIONHOM, M OKa3alnoch, 4YTO
KOPHH OCOOCHHO POCKOIIHO pPa3BUBAIUCH B IUIOMNO-
POIHOM, M TONBKO MAaNKHE, TOIIME MOYKH HMPOHH3bI-
BaJIM OECIUIONHBIC CIIOM. DTa OCOOCHHOCTh B CBSI3U C
TPOMAIHBIM MPOTSDKEHHEM BOJOCKOB Kak OBl YKa3bl-
BacT HaM Ha TO, YTO KOpHM CaMH JOOJDKHBI MATHU Ha-

BCTpEUy cBoei HHUIIC, YTO I HHUX OOBIKHOBEHHO He-

' Ha jiekius 5T0 ObLIO MOSICHEHO MOJIEIBIO — JIaMIIOBBIM
CTEKJIOM U IIETKOM JUIsl HETO.

Kopenv

JOCTaTOYHO SKUJIKOM MHINH, IOCTAaBIIEMOH BOJOIO.
[IpenmonoxxeHne 3TO HAXOAUT, MO-BUAUMOMY, MHOJA-
TBEp)KACHNE W B TOM (haKTe, 4TO KOPHH, BOCIIUTHIBA-
eMble B pacTBOpaX WM B IIOYBE, 3aJMTOH BOJOIO,
HMEIOT MajJo WM BOBCE HE MMEIOT BOJIOCKOB, M pac-
TeHHe OT Toro He crpazaeT. OHO W MOHATHO: B KHI-
KOW cpele NHTATeNbHOE BEIIECTBO CaMO CTPEMHTCS
HaBCTpPedy KOPHIO; TIOCIEAHEMY HET HaJ00HOCTH B
0COOCHHO OOIBIION TOBEPXHOCTH.

Msl y)xe He pa3 MOBTOPSUIM, YTO KOPEHb, BEpPOST-
HO, NMPUHUMAET IHCIy W OT TBEPABIX YAaCTHI] MOYBHI,
HO Kak 3To cebe 00biAcHHTH? Bce HapyXHBIE YacTH
KOpHS, €ro KOXHI[A M BOJOCKH, COCTOST W3 KIETOK,
TO €CTh TNIyXWMX ITy3bIPbKOB MIIHM TPyOOUeK, B CTEHKax
KOTOPBIX HHKOTZa HET OTBepCcTHH. YacTHIBI IOYBEI
MOTYT OYEHb IUIOTHO IpWIeraTth K KOPHEBBIM BOJIOC-
KaM, Kak 3T0 BuAHO Ha pucyHke (¢wur. 33, D), HO
HHUKOTZla He MpoOypaBIMBAalOT MX CTEHOK. Kak ke co-
IJIacOBaTh 3TO NPOTHBOpEUME: TBEpAbIe Tela CIIyXKaT
JUISL TIMTaHUS KOPHS, HO HE MPOXOJAT dYepe3 CTEHKH
ero kierodek? [Ims pa3psCHEHMS 3TOTO KaXKyIIEerocs
MPOTHBOpEYNs MpuderaeM K CIeXyIoIeMy HarisaHO-
My omblTy. CrekisHHas OaHKa 70 KpaeB HaloOJHEHa
BOJOH, a 3aTeM OTBEPCTHE IUIOTHO 3aBS3aHO ITy3bI-
pem. HapyxHas IOBEpXHOCTh IMy3bIpsl TIIATEIBHO
o0TepTa mHpOmycKHOH OyMaroif, Tak 4YTO OHa Hpen-
CTaBJIIETCSI COBEPUIEHHO cyxoil. Ha 3Ty cyxyro mo-
BEpXHOCTh MBI HAChIlIaeéM IOpOLIOK Mena. Men —
TBEpJO€ TEJO, Iy3bIpb HE COAEPXKUT OTBEPCTHH, H,
OJTHAKO, MblI BCKOPE€ YBHUIUM, 4YTO OTOT MEJI HUCUC3HET,
MpOHAeT depe3 IMy3bIpb M OUYYTUICS B pacTBOpe, B
Ganke. J[is 3TOro He HY)KHO JaXKe MOXKHAATHCS, 4TOO
OH BECh MCYE3; MBI UMEEM CPEACTBA — OUYEHb UYBCT-
BUTENIbHBIE PEAKTHBBI, JUI1 TOTO 4TOOBI y3HaBaTh
NPUCYTCTBHE B BOJIE W3BECTKOBOH coiu. Bot, Hampm-
Mep, 3Ta OecLBEeTHas KUAKOCTh (I[aBeleBO-aMMHaU-
Has COJb) HMeeT OCOOEHHOCTh JaBaTh C PaCTBOPH-
MBIMH COJSIMH M3BecTH Oenblii ocafgok. [IpunmBaro
€ro K BoJe, B3ITOH M3 OaHKM 11O OIBITa, — OCaIKa
HeT. Bepy mpoOy Bombl W3 GaHKH IOCIE TOTO, Kak Ha
ee My3bIpe IOJNeKal HECKOIBKO BPEMEHH MOPOLIOK
Mela; MPWINBAI0 PEaKTHBA — IIOMydaeTcs OOWIBHBIN
Oenblil OocaoK, BOJA yX€ COIEPXHT HM3BECTh — 3Ha-
9YUT, 9aCTh MeJla MPOIIa 4Yepe3 My3bIpb. JTOT C Iep-
BOTO pa3a 033JauMBAIONIMN OMBIT OOBSICHIETCS OUYCHb
npocto. Ily3bIpp, kKak OBl TINATENBHO €ro HU 00THpa-
JIM TIPOITYCKHOIO OyMaro, TOJIbKO KaKETCsI CyXHUM, B
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CYIIHOCTH € OH BCErJa MPOMUTaH >KUAKOCTBIO, KO-
TOpas OMBIBaCT €ro H3HAHKY, & 53Ta JKHIKOCTh OblIa
HO MpPOCTO BOJA. a BOJA, ClleTKa IIOJKUCICHHAsS YK-
CYCHOIO  KHCJIOTOH.
KHUCJIOTOIA.

CrnenoBaTenbHO. IMy3BIPph  CMOYEH

a KuCjlIoTa. KaK Mbl 3UIEM, PpacTBOPSCT

men. B kaxkmon TOYKE, TAE€ MEI COIpUKacacTcsa C

BIQXHBIM Iy3BIpEM, OH pAacTBOpsieTCS, M  pacTBOP
9TOT NPOXOIUT 4Yepe3 My3blpb B OaHky. Bce 3To mpo-
HCXOIOMUT HE3aMETHO /I Ila3a, HOTOMYy HaM M KaKeT-
cs. OyaTO CcvXoe. TBEpHOE TEeNO HEMOHATHBIM I Hac
00pa3oM MpPOXOAUT uepe3 CyxoW my3bipb. Ha ocHOBa-
HAW STOT OIBITa 3aKJII0YaeM, YTO €CJIH TOJBKO CTEH-
KM KJIETOYEK YBIQKHEHbl KHCIIOTOW, TO OHH JIETKO
MOTYT MpOIycKaTh 4Yepe3 cebs TBepAble BEIIECTBa,
PpacTBOPSIOIINECS B 3TOW KUCIIOTE.

He npoucxoauT iu 4ero-HUOyab MOAOOHOTO ¢ KOp-
Hamu? Jlast Toro 4ToObI JI0Ka3aTh BO3MOXHOCTbH I10-
JIOOHOrO  sIBJEHMsA, HEOOXOAMMO JOKa3aTrb, 4YTO IIO-
BEPXHOCTh KOpHEH MpPEACTaBIAeT KHUCIYI PEaKIHIO.
Jlnsg 3TOro CTOMT TOJBKO MPUIOKUTH KOPEHb K Tak
Ha3bIBaEMOI JIAKMYCOBOIl Oymare, KOTOPYIHO XHMHKH
YIOTPEOJSIFOT ISl  TOTO, 4YTOOBI y3HABaTh IIPHCYTCT-
Bue Kkuciothl. CHHMH 1BeT 3Tol Oymarm OT IelcTBHS
KHCJIOTBI TIEPEXOAUT B KpacHbId. W neicTBUTENBHO,
KOHYMKH KOpPHS OCTaBIAIOT Ha CHHEHl Oymare Kpac-
Hell cien. CyIIecTBYIOT YKa3aHHUs, YTO B HEKOTODPBIX
Cllydasix 3Ta KHCIIOTa — Ta JK€ YKCYCHas, KOTOpYIO
MBI YHOTpeOWJIM B HamieM ombite. CBepX TOro, Ko-
peHb. Kak M BCSKasg Opyras 4acTb pPacTeHus, IMOCTO-
SHHO [BIIINT, TO €CTh BBIAENAET YIVIEKUCIOTY; YOe-
JIUTBCA B 3TOM MOYXKHO TaKHAM JKE€ OIBITOM, KaK MbI
yOemUITiCh B JIBIXaHUH TPOPACTAIONIMX CEMsIH. A yrlie-
KHCJIOTa pacTBOPSIET MHOTME BEILECTBA, HEPAcTBOPH-
MbI€ MPOCTO B Boje. Bor, Hampumep, Boja, B KOTOPOH
B3My4YeH TOHYAMNIIUI (dochopHO-H3BECT-

KOBOW COJIM, COJEpIallei, CleA0BaTelIbHO, [[BAa BaX-

HIOPOILIOK

HBIX IIUTATENBHBIX BellecTBa Ul pacTeHHs. 1 mporry-
CKal0 4Yepe3 STy BOXLY CTPYIO YIJIEKHCIOTHI, M depe3
HECKOJIBKO BPEMEHH MYyTb HCUE3aeT — COJIb PacTBO-
puace.

Wrtak, KOpPHM MpEICTaBISIIOT KUCIYI0 PEAKIHI0 |
BBIZICJSIIOT €IIE YIJTIEKUCIOTY, a 3T KHCIOTBI JIOJDK-
HBl JIeHCTBOBAaTh PAaCTBOPSIONMM 00pa3oM Ha OKpY-
JKAIOIMe YaCTHIBI II0YBBI, TeM OoJiee 4YTO BOJIOCKH,
KaK Mbl BHJENIH, NPUXOIAT B OYEHb TECHOE COIPH-
KOCHOBEHHME, IOYTH CPACTAIOTCA C STUMH YacTHIAMHU

(pur. 33, D). Ho, mMoxkerT ObITh, BMECTO BCEX I3THX

128

KOCBEHHBIX COOOpa)KeHHil JKenmarenbHO ObUIo Obl  He-

HOCPE/ICTBEHHO, Ha OImbITe, YyOCAWTHCI B TOM, YTO

KOPHH OKa3bIBAalOT MOJOOHOE pAacTBOpSIOLIEe JIEHCT-
BUE€ HA TBEpIblE YACTHIBI IOYBHL J[Jis 3TOro BO3b-
MEM TIIATEIBHO OTIOJMPOBAHHYIO IUIACTHHKY W3 Oe-
JIOTO  Mpamopa

MpaMop 10 XHUMUYECKOMY COCTaBy
TOT XK€ MEJI — " 3apO0€M €€ Ha JHO IIJIOCKOro IBETOY-

HOTrO0  TropIiKa. HOC&Z[I/IM B TOPIIOK KaKOe-HHGy}IB

pactenne — monoxuM, 000wl Kopemku storo 606a

BCKOpE JIOCTMTHYT MpaMOPHOH  IUIACTHHBI, —paccTre-

JIIOTCSI MO HEW M IUIOTHO MPHUIBHYT K €€ IOJMpPOBaH-
HOM mnoBepxHOCTU. Eciu 1Mo mpoIIeCTBUM HECKOJIBKHX
JIHEH MBI OTKONAeM IUIACTUHKY, OOMOEeM, BBICYIIUM
€e M IOTOM B3IVISIHEM Ha HeEe. JepXa €€ NPOTHB CBe-
Ta, TO Ha TJAJKOH, OTpakalouled CBET IOBEPXHOCTH

YBUIUM MaTOBBIE UYEepPBEOOpasHBIE CIEIKH. JTO — OT-

MeYaTKd KOPHEH, KOTOpble, MPHKACAsICh K TIIAJKOMY
MpaMopy CBOCIO KHCIOIO IIOBEPXHOCTBIO, BBITPABUIIH
B HeM cBoe m3o0paxeHue. Ciegku 5TH, KOHEYHO,

HETITyOOKH, HO TeM He MeHee O4YeHb SIBCTBCHHBI .

ITocne 3TOoro He MOXKET OBITh COMHEHHS, YTO pac-
TEHHE B COCTOSHUM 3aUMCTBOBaTh CBOIO INHIIYy Kak OT
pacTBOpOB, TaKk W OT TBEPABIX 4YacTHIl MO4YBBL DakT
elle CICAYIOIM JFOOOMBIT-

HBIM OIIBITOM. KOpeHb YK€ JAOCTaTO4YHO Ppa3BUBLICTO-

9TOT TOATBEPIKIACTCS
csi pacTeHHs OBUT TINATENIFHO OOMBIT W paszieleH Ha
IIBE TIPSAAH; npyras — B
MoYBY, KOTOpas 3aTeM YyXe He MojuBagack. Pacte-

OJlHA MOTPyXX€Ha B BOAY,

HHUEC, HECMOTPsA Ha TO. IPOAOJDKAJIO pa3BUBATLCA: OM-
HOIO IpAAbO OHO CcocCajlo BOAYy, HAPYIoro
HBO6XOI[I/IMI:IC IUTaTCIb-

-OTHUMAJIO
y TBEpPABIX YaCTUI IIOYBbI
HEIC BEIICCTBA.

Hakonen, cymecTByloT M Takhe pacTeHus, Kak.

HafpUMep, JIMIIAHHUKH, KOTOPbIE B BHAC IEHOK WM
HAKUIKM TIOCEJISIOTCSI HA TOJIOW TOBEPXHOCTH KaMHEH,
roBOpSIT —

JaXEC Ha T[OBCPXHOCTHU IOJMPOBAHHOI'O

CTEKIIa, noObIBast U3
mumy.  3ameua-

9TU PpaCT€HUd OTIINYArOTCA H300MIIHEM

M pa3pylIaloT 3TH  BEIIEeCTBa,
HEOOXOMUMYI0  MHHEPAITHHYIO
TEJNBHO, YTO

HHX

KHCJIOT, 0COOEHHO IIIABEJICBOM.

Ham ocraercs paspemutbs mocneaHud U3

Tpex
BOIIPOCOB, ITOCTABJICHHBIX B HAYaJIe 3TOH Oecembl.

1 3TH crieIku MOXKHO ClIeNnarth errie 6olee TBCTBCHHBIMH,
€CITH HAaTepeTh X HACKOOJICHHBIM rpadrToM.



Iloyemy u3 pa3HOPOIHBIX

KOpHsMH B IIO4YBE,

BEIIECTB, BCTPEYAEMbIX
OHU TIPHUTSATUBAIOT HMMEHHO T€,
KOTOpbIe HYXHBI pacteHuro? [Ipexae 4yeMm paTh OT-
BET Ha O3TOT BOMPOC, O3HAKOMHMCS HECKOJBKO [MO-
npobHee ¢ cambiM QaktoM. Ecimm B pactBope ABYX
COJIeH, CKakeM, CeNUTpPbl U OOBIKHOBEHHOW IOBa-
PEHHOW COJM — BOCIUTHIBATH PACTEHHE, TO BCKOpE
ybequMmcst, 94To OJHY W3 OTHX COJIeH, UMEHHO CEJHTPY,
KOpPEHb BBICOCET 0 KOHI[A, JAPYTYIO JKe, IMOBAPEHHYIO
COollb, B KOTOPOW pacTeHHWE HE HY)KHAeTCsl, MOYTH He
TpoHeT. [lomoOHBIE (akThl HEBONBHO CMYINATH Yde-
HBIX: Ka3ajJoch, OyJTO KOpPEHb CIIOCOOEH pacCyXaaThb,
BEIOMpaTh ceOe Tamly, OJHO BEIIECTBO IPUHHAMATH,
apyroe ocraBmsath. Kak, B camMoMm Jene, OOBSCHUTH
9Ty pazbopurBocTh? He MoxeM ke MbI JOMYCTHTh B
KopHE 0co0yi0 BONIO WIM HWHCTHHKT. OOBscHeHHe

O4YeHb NPOCTO, W MBI KM oO0JajgaeM YXe IaBHO.
BcnoMHEM TOJIBKO HAIly MCKYCCTBEHHYIO KIETKY M ee
OTHOILIEHHE K JKene3Hoi comu (cMm. neknuio II). OGe
COJNHM, CeNMUTpa M TOBapeHHas cojb, JIeTKO anddyH-
JMPYIOT H, CJIEIOBATENbHO, 00€ MOMagyT B KICTOYKU
KOpPHS M OTTyJa — B OCTajJbHble yacTH pactenus. Ho
JIanbHEHIas ydacTh O00eMX B pacTeHHH OyAeT coBep-
meHHo paszianyHa. Cenurpa B HEM pas3JIOKUTCS, W ee
a30T TOCIYXHT Ui 0Opa3oBaHUS OENKOBEIX M JApY-
TMX CIOXHBIX a30THCTBIX OPraHHYECKHX COCIMHE-
HMI!; BCJIENCTBHE 3TOrO HOCTYIHT B PAacTeHHE HOBOE
KOJIMYECTBO CENUTPBI, KOTOPOS BHOBH IPEBPATUTCS B

BEIIECTBO pacTeHMs, U Tak jaiee u janee. MHoe ne-

! MsI BOpaBe 3TO yTBEPXKHATh, IOTOMY UYTO MOXEM BOCIIH-
THIBAaTh PAacTeHHE, JOCTaB/id €My TONBKO OIMH HCTOYHMK a30-

Ta— CENUTPY.

Kopero

JI0 — TIOBapeHHas COJb: OHA OyJeT MOCTyHaTbh B pac-
TeHWEe N0 3akoHaM auddy3uu no Tex mop, IoKa B
pacTeHUU U BHE €ro MOJY4UTCS pPacTBOP OAMHAKOBOMH
KpPEIOCTH; Ha 9TOM €€ IIOCTYIUICHHE B PAcTEHHE M OC-
Ta”HoBUTCA. Ecnu OBl ciiyyaiiHO ee oka3ajioch B pacTe-
HUM Oonee, 4eM CHapyKH, TO Ha OCHOBAaHUH TEX e
3aKOHOB IH(dy3un 3TOT H3OBITOK BHIHAET 0OpaTHO
W3 pacTeHHs B pacTBOp. Temepp IOHATHO, IIOYEMY
UMEHHO T€ BEIIECTBA, KOTOpBIE IepepadaThIBAOTCS,
YCBOSIIOTCSI PacTEHHEM, KOTOpBIE €My HYXKHBI (KaK B
HallleM TpUMepe cenuTpa), OyAyT W3BIEKaTbCs U3
pacTBopa; KOTOpble HE HYXHBI pacTeHHIO
(kak B HamleM @pyMepe IOBapeHHas Cojb), OCTa-
HyTCS. HETPOHYTBIMH WM, IIpaBHJIBHEE,

TE XK€,

HOYTH He-
TPOHYTHIMHU.

Jlnst oOBsicHeHUsT Pa30OPUMBOCTH KOPHS, OKa3bl-
BaeTcs, HET HaJoOHOCTH Ipuberarh K KakOW-HHOYIb
pasyMHOH Boje, K KaKMM-HHOYIb TNpPUBBIUKAM, BKY-
caM WM MHCTMHKTY — IJIsl 3TOTO JOCTaTOYHO OJHHUX
3aKOHOB (DU3UKH.

Ha 3TOM MBI JIOJKHBI PAaccTaTbCs ¢ KOPHEM, YTOOBI
B clenyiomeil Oeceqe MepedTH K APYroMy OpraHy—
sucty. [TOHATHO, YTO B OJHOW KpaTKOW JIEKIUH HET
BO3MOXKHOCTH HCYepIlaTh TaKylo Ooraryro M paspa-
0OTaHHYIO TeMy, HO, 5 II0JIaralo, U TOrO, YTO MBI y3-
HaJlM, yXe IOCTaTOYHO, 4YTOOBI COCTaBHTh cebe 00-
IIyl0 KapTHHYy >KM3HM KOpPHS, KOTOPHIH, mpoberas B
CTONIb OrPaHMYEHHOM IIPOCTPAHCTBE CBOW MHOIOBEp-
CTHBII ITyTh, MH/UIMOHAMH CBOMX BOJIOCKOB COCET, H
TOYUT, U TJIOKET IIOYBY, OTHHUMAs y HEEC TaK CKYIAHO
paccesHHBIE B HEW a30T M 3JEMEHTHI 30JIbI — 3TH BO-
ceMb Tel, 0e3 KOTOPBIX HEBO3MOXKHO CYIIECTBOBA-
HHE PACTEHUSL.
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JACT

3HavyeHHe ~ JHCTa. Kakoe nmuratenpHOEe — BemeCcTBO  HoOcTymaer  uepe3  Jjuct? —  OTHomeHue

mucta Kk yriekucnore.  —  CrpoeHne  nmcTa. Beimenenue  kucnopopma.  — - Pasnoxenue,

yIJIeKUCIOThl B Bome. —  HarmsaHas  dopma  wWTOro  ombita. —  Pa3lioXeHHE — YIVIGKUCIOTHI B

HCKYyCCTBEHHOII CMeCH TraMM © B arMocepHOM  BO3IyXe. O6pa3oBanue yriueBoja (KpaxMaia) B

XJIOpOQUIUIOBOM ~ 3€pHE. 3HayeHHe ~ mHpolecca  pPasJoKEHHS ~ YIVEKHCIOTHI € TOYKH  3peHUs

NpeBpalieHnsl  dHepruuM. — IIWTaHWe pacTeHWs Ha CYET OpraHu4eckoro BemiectBa. — [pubbl

napasuTbl. — DU3H0NIOrHYecKas poJib JUCTA

B mactosmeil Oeceme MBI TIOCTaBUM cebe 3agadeifi ~ OCOOCHHOCTh — pacTeHuMs, Kak Mbl  CKa3ald, CaMyro

O3HAaKOMHUTBCSI B TJIABHBIX 4YEPTaX C IKU3HBIO JIUCTA.
,)ta 3amaua OyneT HECKOJIBKO TpyOHEE U  CIIOXKHEE
NpEIIeCTBOBABIICH, I[OTOMY 4YTO €ABa JIH O KakoM

OpraHe pacTeHHsI CYyHIECTBYIOT TaKHe

cpene
Haykol. Hu oauH pacTUTENbHBIA OpraH HE UCHBITAN

HCIIOJIHBIE H

JIO)KHBIC TIOHATHA B n}oz[eﬁ, HC3HAKOMBIX C

Ha cebe dYenoBeYeCKOW HECNpPaBeUIMBOCTH B  TaKon
CTEIEHHM, Kak JIMCT. B TeueHHEe BEKOB, 10 KOHIA
HPOIUIOr0  CTOJNETHS, 4YEIOBEK YIOPHO OTKa3bIBaJCA

BUIETh B HEM MpsAMyI0 MOJdb3y. Torma Kak Iojib3a
KOpHsI, KaKk OpraHa [HTaHHs, IIBETKA M CEMEHH, Kak
ObLIa

OpraHOB PasMHOXKCHUA, HEOCIOPUMO  TIPU3HA-

Ha 3a HMMH C HE3alaMATHBIX BPEMEH, JHUCT NOPOAOJI-
’Kall TI0JB30BAaThCSA JICTKOMBICIICHHOIO CIIABOM  IIBIII-

HOTo, HO OEcMoNIe3HOTO HapsAga; MHOTO-MHOTO, €CIH
B HEM CONIAIAJINACh BUAETb OpraH JUIsl M3BEP)KEHUS
BpPEOHBIX MCIApeHH. A MexIy TeM, Kak Mbl BCKOpe
YBUANUM, JIHCT, TaK JK€ Kak W KOPEHb, HEOOXOINM
s NWTaHUS PacTeHMs; Majo TOro, OH-TO MMEHHO H
JIOCTABJIACT TJIABHYIO, B KOJIMYECTBEHHOM U KauecT-

BE€HHOM OTHOLICHUH, MUY PACTEHUIO; MOXHO CKa-

3aTh, YTO B JKM3HM JIMCTa BBIpAXAeTCsl caMmas CyIl-
HOCTh  PAaCTUTENBHOW JKM3HH, UYTO pAcCT€HHE  sro
JIHCT.

HeBepHOCTh Tak mONTO TOCIOJCTBOBABIIETO BO3-
3peHUs] Ha JHUCT U €ro 3HaueHHe BIOJNHE OOBICHAETCS
cBoeoOpasHeM IPOLECCOB MHTaHUS, COBEPIIAIOIINX-
Cs B 3TOM OpraHe M HHUCKOJIBKO HE IOXOXHX HH IIO
HIpUpOJe NUIW, HH IO Croco0y ee NpUHATHS Ha SB-
JEHUs] TUTaHUA B JKUBOTHOM OpraHU3Me, KOTOpbIE
HEBOJIPHO MPEACTABISIOTCS yMy, KOTJa MbI YIOTpeO-
nseM 3TO BhIpakeHme. Ho mOTOMy HMEHHO 3TH IIpo-

LIECChl COCTABIAIOT HanbOJIee XapaKTePUCTHIECKYO
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CYLITHOCTb PACTUTEIbHOM KU3HH.
Kakme >xe BemecTBa npuHHMaeT mauct? Yto ciy-

XKUT eMy mmmeid? OTBeT Ha 3TO y Hac yKe OTYACTH

rotoB. OdYeBHOHO, TE BeENIECTBA, KOTOpBIE, BXOAS B
COCTaB PACTEHUS, HE TOCTABIISIIOTCS €My KOPHEM.

Mpb1  BuAenu, dYTO U3 OAMHHAALATH IEpPEUUCICH-
HBIX OJIEMEHTOB (JBEHAALATHIM, KpPEeMHHUH, HE OKa-
3aJcsi  HEOOXOAWMBIM) CEMb OJIEMEHTOB 30JBI:  (oc-
¢dop, cepa, xymop, Kamui, KanblOWii, MarHAd W IKele-
30, a TaKkKe a3oT —| IOCTYIAT Yepe3 KopeHb. Kpo-
M€ TOro, TeM >K€ IyTeM IHOCTyMaeT BOAa — 3HAYHT,
Bojopon u kuciopoxa. Ocraercs y2repod, 3Ta OCHO-

Ba BCSAKOIr0 OPraHUYECKOro BEIIECTBA. O HeM B Ha-

100504 UCKYCCTBECHHBIX KYyJbTypax MbI HHUCKOJBKO HE

3a00THJINCh, BOCIUTHIBAS  PACTCHHsA, COJCpXKAIIMe B
TBICSIYM, B JICCATKHA ThHICSY pa3 Ooiee yriepoaa, uem
ero OBUIO BO B35ATOM Ui ONBITA CeMeHH. Benmp yrie-
pon

gacth pacteHus (okomo 45%),

COCTaBJIACT KOJIUYCCTBEHHO caMyro BAXHYIO

H, OJHAKO, OTOI0-TO

BCIIECTBA MBI HE€ TOJIBKO HE JOCTaBJISUIM KOPHAM, HO

Jaxe CHCTEMaTHYEeCKM €ro HU3TOHAIM U3  OKpYXKaro-
mei WX Cpeapl. 3HAYHT, PACTEHHE MOXET JXHUTh, HE
nosly4ass yriepoja depe3 KopeHb. Jlpyroit Bompoc:

NOoJIy4aeT JIM OHO €ro 3TUM HOYTEM B IeHCTBUTEIHLHO-

CTU, TO €CTb IPU ECTCCTBCHHLIX YCIIOBUAX CYNICCT-

BOBaHUA? HOH}ITHO, YTO CKa3aTb: pPAaCTCHHUC MOXKET

HE TMONy4aTh YIJIEpoJa KOPHSIMHU
CKa3aTh:

HE 3HAYUT eIlle

pacTeHme HE MOXET IONydaTh yIiepoaa

Jo
pacte-
HUE HE MOIJI0O 3aMMCTBOBAaTh CBOW yIJIepoag U OT Op-

KOpHSIMH, XOT OJTy OMHMOKYy MAENalT HEpeaKo.

HacToAWEro BPEMEHU HE JOKa3aHo, YTOOBI

FAaHUYCCKOro BC€IIECCTBA ITOYBBI. OGCy)KlleHl/le 9TOro

BOIIpOCa 3aBJICKIIO ObI HAC CIIMIIIKOM JAJICKO, J1a U K



TOMYy JXK€ OH IpEJCTaBIseT Majo HHTepeca, TaK Kak
HETPY/HO TOKa3aTh, YTO €CIH O 3TOT yriiepox U MpH-
HMMaJl y4acTHE B JKHM3HM DPAcCTCHHs, TO 3TO y4acTHe
JOJDKHO OBITh HHYTOXKHO W e[Ba JIM 3aCITyXXHBacT
BHMMaHMA. B camom gene, eciu Obl pacTeHHE H3-
BJICKAJIO CBOH YIJIEpOJ HCKIIOUMTENBHO WIM Jaxe

TAaBHBIM  00pa3oM W3  OPraHWYeCKOrO0  BEIIECTBA
MOYBBl, TO IIOYBA, IOKPBITas PACTUTEIBHOCTHIO,
NpOAYyKThl KOTOPOM Tak MM WHa4ye yHalsroTcs,

JIOKHA OBl CO BpPEMEHEM CTaHOBUTHCS OelHee mepe-
THOEM; HO €XCTHEBHBI OMNBIT YYHUT, YTO, HA0OOPOT,
MoYBa TOJ IOJIEM, JIyTOM HWJIA JIECOM CTaHOBUTCS 00-
rage meperHoeM. [Ipu KynabpType B TOJ€ MBI €XKErof-
HO BBIBO3MM C MOJs OOJiee OPraHWYeCKOro BeIIeCTBa
B BHUJIC KAaTBBI, YeM BHOCHM B IIOYBY B BHUJE YyI00pe-
HHH, MW, OIHAKO,
CTAHOBHTCS

o4Ba,
Ooraue

TIIATENFHO YHABOXKHBae-
Mmasl, O4eBHUIHO,
YTO pacTeHHe B WTOre HE TOJNBKO HE H3BICKAeT W3

IIOYBBbI, HO HaX€ BHOCHUT B HEC OPraHUYCCKOC BCILIC-

TNIEPETHOEM.

CTBO; 3HAa4YUT, BO BCJIKOM Clly4ae, TJIaBHBIA HCTOY-
HUK yIJepoaa paCTCHUS HAaXOAUTCS HE B IIO4YBE. A ec-
Jii HE B NO4YBE, TO, 3HAYUT, B BO3AYyXE; a €CJIM B BO3-
ayxe,
NpeuMynieCTsy BO3AYIIHBIM —

TO OH, BE€POATHO, INPUHHUMACTCA OpPraHoM I10
mucroM. Ilocmot-
puM, KakoW JK€ 3TO HCTOYHMK YTJIEPOJUCTON IHIIH
CYLIECTBYET B BO3IyX€ M KakK INPUHMMAETCS OH pac-
TCHUEM.

ATMochepHBI BO3AyX, KpOMe a30Ta M KHCIOpPO-
I1a, COAEPXHUT elle O4YeHb HEOOJBIIOE KOJIMYECTBO YI-
JIEKUCIIOTBI — HECKONbKO JECATHTBICIYHBIX. OJTa YI-
JIEKHCIIOTa COCTOMT M3 yriepona u kuciopopaa. Cremo-
BaTENbHO, J3TOT OECIBETHBIM ra3, HHYEM II0 BHAY HE
OTJIMYAIONIMIACA OT BO3IyXa, CONEPNKHUT YaCTUIBI YT-
ms. XoTsi s yOexzieH, YTO HHKTO HE COMHEBAaeTcs B
CIPaBEAINBOCTH 3TOro (akTa, HO TeM HE MEHee BO
BCSIKOM (DaKTe ClielyeT M0 BO3MOXHOCTH YyOEKIaThCs
COOCTBEHHBIMH TIJIa3aMH, a Ha 3TOT pa3 3TO JIETKO
ocymecTBuTh. g Toro 4uto6 0OHAPYXKUTH MPUCYTCT-
BUE yIJIepoja B YIVIEKUCIOTE, HEOOXOAUMO OTHATH Y
HEe KHCIOPOA. DTOT0 MOXKHO JOCTHTHYTh, 3aCTaBUB
KHCJIOPOJl COEMHUTHCSI C KaKUM- HHOYAb TelloM, 00-
JaJaomuM eme OONbIIMM K HEMY CPOJCTBOM. Takos,
HalpuMep, MeTaul MarHui, IPOBOJNOKA U3 KOTOPOTO
CrOpaeT, pacIpoCTpaHss OCICNUTENbHBIH CBET. 3a-
JKWTal0 MPOBOJIOKY M ONYCKAal0 €€ B CTEKISIHHYIO OaH-
Ky. 3aKJIIOYalON[yl0 OOBIKHOBEHHBIH BO3IyX: IIPOBO-
JOKa Cropaer, M Ha JHO IaJaeT COBEPLICHHO Oenas

Aucm

30/1a — 9TO MarHesusi, COCJMHEHHE MeTallla MarHHs
¢ KucIoponoM. IToBTOPSIIO TOT e OIBIT, HO Ha 3TOT
pa3 MOorpyXaro TOPSIIYI0 IPOBOJIOKY B COCYH C yTie-
KHCIIOTOH; Tenmepb OHa YK€ BBIHYXKAEHAa JOOBIBaThH
cebe KUCIIOpOJ, OTHUMAsl €ro y yriaepoja, H 3TOT IIo-
CIIeIHMH JOJDKEH OOHapyXuThcs. W nmeficTBUTENBHO,
Ha 3TOT pa3 IPOBOJOKA TOPHT HE THXO, a C TPECKOM,
Kak ObI C LETBIM PSOM MaJeHbKHX B3DBIBOB, M HA
CTeHKaX CTEKIAHHOTO COCyla OCaXJaeTcss 4YepHas
KOMOTb. ITO — OCBOOOIUBILHUIACS YTIIEPOI.

Wrak, B armochepHOM BO3AyXe, B HEBUIUMOH
IS Tha3a (opMe, TMOCTOSHHO MPHCYTCTBYET IpOMaj-
HBI 3arac yriepoja.

VYriekuciaoTa COmEpXKHUTCS W BO BCAKOW Boje, Ha-
XOSIMICHCS B CONMPUKOCHOBCHHH C aTMOC(hEpHBIM
Bo3ryxoM. Ortcrofa W 3aMMCTBYIOT €€ IIOJBORHBIE
pactenua. Ha 3Tux mmam BooOlie Ha TOTPYKEHHBIX B
BOJy JIUCTBSIX XOTs OBl M HE BOASHBIX PAcTCHUH Bce-
ro ymoOHee yOemUThCS B CYLIECTBOBAaHHHM OOMeEHa
MEXIy JUCTOM M PacTBOPEHHBIM B BOJE razoM. Botr
HECKOJIBKO OIIBITOB, KOTOPHIE JIETKO IIPOM3BECTH B
m000€e SCHOE, COTHEYHOE yTPO.

HapBem moOonble JIHCTHEB H. HE JaB UM 3aBs-
HYTb, TOMECTHM HX HOJ CTEKJISHHBIH KOJIOKOJ, Ha-
TOJIHEHHBIA JTOBEpXY BOJOW M ONPOKHUHYTHI B CTEK-
nsHHBIA ke cocyn (¢ur. 34). IlomstHo, MBI mpone-
JBIBaEM 3TO B BEApe C BOJOH, B KOTOpOE YHOOHO Io-
Ipy3uTh U Kommak u cocyd. Eciam Boma Oblia B3sTa
OOBIKHOBEHHAs, a eIle Jydlle, €clIM dYepe3 Hee [0
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OMbITa MPOMYyCKaJlach YIJEKUCIOTa, TO, BBICTABUB
Haml mpubop Ha CBET, MBI YBHJUM BCKOpE, YTO HIMXK-
HSSL TOBEPXHOCTh JIUCTBEB IOKPOETCS CepeOpHCTHIM
cimoeM (my3bippkamu). Komu MbI OCTaBUM €ro ere
Jojiee, TO B BEpXHEH YacTH KOJIOKONAa Habepercs 3Ha-
YUTETbHOE KOJMMYECTBO Ta3a, a M30BITOK BOIBI OyaeT

BBITECHEH B HApY)KHBI COCyH, Kak 3TO H300paykeHO

Ha urype 34.

[loBTOpPUM psZOM TOT K€ OMBIT, HO C BOJAOK, IPO-
KUAISTYEHHOK) WIM TOIBKO HE COAEPXKAILICK YITIEKUC-
JOTEL. 3aMETHM, 4YTO ITy3BIPBKOB ra3a He Oymer MOosB-
JsaTbes.  JlenaeM BBIBOJ: JIMCThsSL BBIICISIIOT TIa3, HO
TOJBKO TOT/Ia, KOT/Ia BOJA COJEPKUT YTIIEKHUCIIOTY.

C mepBoro B3MIfAa MOPaXaeT, IMOYEMY ITy3bIpb-
KH BBIIEIAIOTCS TONBKO C HIDKHEH CTOPOHBI JIHCTa,
HO SIBIIEHHE 3TO CTAHET MOHATHBIM, KaK TOIBKO MBI

TTO3HAKOMHUMCsL C

MHUKPOCKOIIMUECKON  aHaToMuei

JIUCTA.

B kaxmoMm mmcre, WM, NpaBHibHEE, COOCTBEHHO
B €r0 IUIACTHHE, Mbl pa3iiyaeM MO BUAY JABE Pa3Iny-
HBle 4YacTW, IpH Oojiee XK€ TLIATEIHHOM HCCIEI0Ba-
HUM — TpHu. JIBe dyacth, Opocaromuecs B TIJiasa,
9TO HEPBBl, WIM XWIKH, a B IPOMEXYTKaX MEKIY
HUMU — JIUCTOBAasl MAKOTh. [IpM TImaTtensHOM aHaTo-
MHUYECKOM HCCIICAOBAaHUU YOEXKIaeMCs, YTO BEPXHSA
Y HIDKHSIS TOBEPXHOCTh TMOKPHITA eIle O0CO000 TKa-
HBI0O — KOXMIIEH, KOTOpasi JIETKO OTCTaeT, TaK YTo
NP HM3BECTHOI 00pabOTKe JIMCTa, MMEHHO — JIaB €My
BBUIGKAThCS B BOJE, MBI MOXXEM pacIulacTaTh €ro Ha
TPU  CIIOSA:
HWKHIOIO KOXuIly. M3 3TOM cpenHel 4YacT, COCTOS-
el U3 KUIOK U MSIKOTH, MSKOTb MOXKHO YIaJIHTh,

BEPXHIOIO KOXHILY, CpPEIHIO 4YaCTb U
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IIOCTYKHBast OCTOPOXXHO MSI'KOXO Ll.leTO‘lKOl\/'I,

TNoJIyd4aeM  UBAIIHYIO,
nayTuHa, CE€TKY OTHUX XKWIOK, HJIW HEPBOB. O 3Haye-

U TOraa

TOHKYI0O U IIPO3payHyro, Kak

HUM DTOM YacTH JHCTa Mbl OyAeM TOBOPHUTH BIIOCHEN-
CTBUM, a TIIOKa OOpaTMM BHUMaHHE HCKIIOYUTEIBHO
Ha MSIKOTb M KOXHIy. KOXHIa COCTOMT W3 OJHOTrO
CNOSL  KJIETOYEK, PpACIOJIOKEHHBIX B  OJHOM  INIOCKO-
CTH; MSKOTh e o00pa3yeT phIXIylo, Ty04yaTyl0 TKaHb
CO  3HAYMTENBHBIMH  IPOMEKYTKAMH,  HAIllOJIHEHHBIMU
BO31yXoM. IloToMy mnHCTBS IUIABalOT Ha BOJAE, HO ec-
M U3 HUX ITI0J BOJOW BbBIKAYaTh BO3LyX, TO OHHM HOTO-
HYyT M B TO JK€ BpeMs CHeNalTci OoJiee TEMHBIMH,
NPO3pauHbIMU!: 3TO 3aBUCHUT OT TOrO, 4YTO BO3AYX B
NPOMEXYTKaX MEKAy KICTOYKaMH 3aMelIeH  BOJOM.
ITocne 5THX NpenBapUTENBHBIX OOBSCHEHWH HaM CTa-
HET TIOHATEH OJTOT PHUCYHOK, H300paxaoluii B yBe-
JIMYCHHOM M HECKOJIBKO CXEMAaTHUYCCKOM BHIAC YCThI-

peXyFOJ'II;HBIﬁ KYyCOYCK, BLIKpOCHHLIfI Hu3 Jmcra rjae-

HUOyIb B TPOMEXYyTKe Mexnay Kwikamu (¢wur. 35).
3neck BUIHBI JIBE IUIOCKOCTH paspe3a — JoieBas H
MoNepeyHasl — W HWKHSA IOBEPXHOCTh JHUCTA. M-

KOTh COCTOMT W3 KIETOYEK MABOSKOIO pOjia: B BEPXHEH
YacTH JIMCTA OHM HMEIOT CTOJIOYaThlii BHI M PAacIiojio-
JKEHbl HAIoJO0He YaCTOKOJa, BEPTHKAIBHO K  I0-
BEPXHOCTH JIMCTa, B OCTAIBHOW YACTH JIUCTa — KJle-
TOYKM PpasHOOOPa3HOW W HENpPaBWJILHOW (POPMBI, OC-
TaBJSIIOIIME MEXKIYy CO0OU 3HAYUTENIBHBIE I[POMEXYT-
ku. Bce KJIETOYKM MSKOTH, HO B OCOOECHHOCTH CTOJIO-
YaThle, COAEPKAT MEIKHUE 3CJCHBIC KPYNUHKH; K HUM
MBI BEPHEMCS TIO3]JHEE, 3/IeCh € TOJBKO KCTaTH 3a-
METHM, YTO JIMCT, PABHO KaKk W BCE 3€JIEHBIE pacTe-
HUsA, caM 10 ceOe OeCLBETEH M CBOMM LIBETOM 00s3aH

OTUM  KpYNHUHKaM. TakoBa MSKOTH JIHCTA.

Koxmwuria,
KOTOPYIO MBI BHIWUM 3[€Chb U B IUIOCKOCTH M B pa3pe-
3¢, COCTOMT M3 IUIOCKHX, IMPOJOJrOBaThIX, MOYTH Tab-
JIMYHBIX ~ KJIETOYEK.

Me)Kz[y OTUMH  KJICTOUYKaAaMH Ha

HIDKHEH TOBEPXHOCTH pa30pocaHbl KakHe-TO 0CO0OM
(hopMBI  OpraHsl, OIIMH W3 HHX IIPHUILNEICS Ha Kparo
paspesa M Iepepe3aH IomojaM. MBI BHIUM, YTO OH
COCTOMT W3 JIBYX H3OTHYTBIX JYroi KIETOYeK, OKaiM-
970,

HIDKHEH  KOXKMIIS,

JISIONMX TPOAOJTOBaTyi0 IIEb. CJICIOBATEIILHO,
OTBEPCTUS-OTAYLINHBl B BeylIre

BO BHYTPEHHOCTb JIKCTA. OpFaHBI OTU MOJYYHJIN Ha-

I OHHM KaXyTcsl TEMHBIMH, €CITH CMOTPETh Ha HUX B OTpa-
JKEHHOM CBETE, M IPO3PAYHBIMH, €CIIH CMOTPETh CKBO3b HHX B
npoxosiiem ceere (ITpum. 1949 r.).



3BaHHE YCThMI. UHMCIO MX IPOMAJHO; TaK, Ha OIHOM
JMCTe JUMbl WX Oojee MWUIMOHA, W 9Ta uudpa He
JIOJDKHA BO30YXKIaTh HENOBEPHs, HMOTOMY YTO CIOCOD
BEYMCJICHHSI OYEHb IPOCT U TodeH. [IpucyrcrBue
9THX OpPraHOB TIPEUMYIIECTBEHHO Ha HIDKHEH I10o-
BEPXHOCTH JIUCTHEB OOBSCHSACT HaM, MOYEMy B OOJb-
mieif 4acTu cilyyaeB B ONBITAX, MOJOOHBIX BBIIE Ha-
BBIZIEICHHE Tra3a HabmrogaeTcs Ha
HIDKHEH TOBepXHOCTH JuCTheB. OO 3TUX yCTHUIAX

MU OIIMCAHHBIM,

HaM elle TIPHJETCS TTOTOBOPHTb.

TlocmoTpuM Tenepb, Kakod k€ 3TO ra3 BBIIEISCT-
cs W3 JNCTa, KOTAAa Ha HEro JeHCTBYET CONHEYHBII
cBeT. [l 3TOro CTOMT MOAOXKIAaTh, MOKAa MOM KOJMA-
koM (¢ur. 34) nHaGepercst NOCTATOYHOE KOJIHIECTBO
rasa, M TOrja, coOmofas HEKOTOpbIe MHPEI0CTOPOXK-
HOCTH, BBIHYB IIPOOKY, NPOCYHYTh B TOPJIBIIIKO €1IBa
TIEIONIYI0 JTyYHHKY; OHa MTHOBEHHO BCIIBIXHET M Oy-
JIET TOpeTh, pa3OpachiBasi UCKPbl. DTO HECOMHEHHBIN
MIPU3HAK KHCIIOPOJA; CIENOBATENBHO, BO3IYyX, BBIIE-
JICHHBIH JTUCTBAMH, KHCIIOpPOJ, HWIM OYeHb Oorar
9TUM ra3oM. Ho MBI yxe BHAeNM, 4TO ONBIT UIET yC-
MIENITHO TOJIBKO TOT/A, KOTJa B BOJAE PacTBOPEHa yTile-
kucnora. Posxnmaercs CYIIECTBYET JIU
MPSMOM CBA3M MEXAY NPHCYTCTBHEM YTIIEKHUCIOTH U

BOIIPOC, HE

MOSIBIEHWEM KHclopoja. Hamr ombIT, o4YeBUAHO, He
JaeT Ha Hero mpsiMoro orsera. J[ms TOro 4ToOBI y3-
HaTh Y4YacTh YTJIEKHUCIOTHI, BO3BMEM IPHOOpP, COCTO-
aumid U3 TPYOKH MMOaKOBOOOpasHOH (opmbl  (¢wur.
36), ¢ ONHUM KOJEHOM TIyXHM, a IPYTHM — 3aKpbI-
BalOIIUMCs TpUTepTOoi mpodOkoit!. B TpyOky HammBa-
€M BOJBI M MPOIYCKaeM YIJIEKHUCIOTY TakK, YTOOBI OHa
3aHMMajla B JIEBOM IJTyXOM KOJEHE IIPOCTPAHCTBO IO
MOABI)KHOTO 3HA4Ka, TNPHKPEIUICHHOTO K IITaTHUBY
(kak TOKa3aHO Ha uYepTexe). B mpaBoe, OTKpbITOE
KOJICHO TIOTPYXaeM MJIWHHBIH JHCT 371aKka M, JOJHB
KOJICHO BOJIOM /IO caMoro Kpas, 3aKpblBaeM HpOOKOif
TaK, 9TOOBI MOJ HEI0 He OCTANOCh HU MAaJICHIIero my-
3bIpbKa

BO3AyXa. 3aTeM BBICTaBIsieM MpHOOp Ha

CBCT. O6Hapy)KI/IBaeTC$[ YK€ 3HAaKOMO€ HaM sBJIC-
HHC. JIMCT TMOKPBIBACTCA MeTbYalIInMU IIy3bIpbKa-
MH: [Y3BIPbKH, JOCTHUTHYB H3BECTHOM BCJIMYHHBI,
MNOAHUMAKTCA B BEPXHIOK YacCTb pr6KI/I; TaM Ha-
KOIUIACTCA 3aME€THOC W INOCTOAHHO YBCIMYHUBArOLICC-

Cs KOJIMYECCTBO I'a3a. Me)}(ny TeM Kak 00beM rasa B

! Tak moxpiMaemslil npubop I'opmaHa, 04eHb yHoTpedu-
TeNbHbIN NPH HArJISJHOM NPENOJaBaHuU XUMHU.

Jlucm

IIPaBOM KoJIeHe OyJeT pacT, B JIEBOM — OOBEM YrI-
JIEKUCIOTHl Oyner ymeHbmatbes. Korma ypoBeHb Bo-
el B IpaBoM OyJeT mpu a', B JEBOM OH OyJIeT yke
npu a. ['a3 B mpaBoM KOJIEHE — OYEBHIHO, KHCIIO-
pox, HO Uit GoJybIIeH YBEPEHHOCTH MBI MOXEM BBI-
HYTh NMPOOKY M UCIPOOOBATH €r0 JIyYHMHKOH. Y OenuB-
MIACh, YTO 3TO KHCIOPOJ, BHOBH JAOIMBAaeM TPYOKY
BOJIOH, BHOBb MOBTOpseM ONBIT. CHOBa MOSIBUTCS W3-
BECTHOE KOJHMYECTBO KHCIIOPOJA, a B JPYyroM KOJCHE
HCUE3HET COOTBETCTBYIOIEE KOJIUUECTBO YTJIEKHCIIO-
TBI. MBI 3HaeM, 4TO 3TO YIJIEKHCIIOTAa, IOTOMY, 4YTO
caMH ee TyJda NpOIyCTHIN, HO A Oonbiueil yOemu-
TEJIBHOCTH TIOCJI€ HECKOJIBKMX MOMOOHBIX OIBITOB,
BHOBb [IOJIUBasi MpaBOE€ KOJCHO BOJOH, 3aKpbhIBacM
npoOKoii U, 000POTHB BCIO TPYOKY, MEPEeBOAUM OCTa-
TOK Ta3a U3 JIEBOTO KOJIeHa U IpaBoe. Eciu 3atem MBI
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ucrpodyeM 3TOT ra3, To yOemuMmcs, 4YTO HE TOJBKO
TIeomas Jy4dHa He Oyler BCIBIXMBaTh, HO JaXe
ropsmas OyAeT TyXHyTb. 3HAuuT, 3TOT Ta3 ObLT M OC-
TalCsd YIIEKUCIOTOM. XOJ OIbITa JIETKO MHOHSATH: YI-
JEKHUCIIOTa B JICBOM KOJIGHE IIOCTOSHHO pacTBOPSET-
csi B BOJIE, HO 3TOT PAacTBOp €e NpH JCHCTBUM JINCTa B
HpPaBOM KOJIGHE pa3llaraeTcs M BBLICIACT KHUCIOPOA.
BcrnenctBie 9TOro  pacTBOpSIETCS HOBOE  KOJIMYECTBO
YIIEKUCIOTEI M T. 1. OTOT OHBIT JOKAa3blBACT HaM,
npaBJa HE B OCOOGHHO TOYHOM, HO 3aTO O4YEHb Ha-
ol opme, TOT (akT, YTO YIVIEKUCIOTA, IIpo-
X0l M3 OJHOrO KOJEHa B JPYroe Mumo Jucmad, Tpe-
BpalllaeTcss B KHUCIOPOA, TO €CTh pasjiaraercs, W IpH
3TOM O0BEMBI MCHE3AIOLICH C OFHOrO0 KOHI@A YIJIEKHC-
JIOTHI W TIOSIBJIAIOIIETOCS C JPYroro KOHIA KHCIOpoJa
OpUONHM3UTENBHO paBHBL. Tak Kak XUMHS YYMT Hac,
YTO NPU CTOPaHUM YIJIepoJa B KUCIOpoje, NpU oOpa-
30BaHMM YTJIEKHCIIOTHI, HU3BECTHBIH O0BEM KHCIOPO-
na oOpasyeT paBHbIH OOBEM YITIEKUCIOTHL, TO OKAa3bl-
BAETCS, YTO B HAlleM OIBITC YIVICKUCIOTa pasjara-
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eTcs HAuhCTO, BECh KHCIOPOJ €€ BBIIEIACTCS, a Bech
YTJIEPOA OCTaeTCs B paCTEHHH.

Tor >xe OmBIT elle HarIIIHEe MOXHO CIeNaTh Haj
OIHMM JIACTOM, HaJa OOJBIIMM IUIABAIOIIMM  JIMCTOM
Oenoll BOAAHOM JMIMM WM SKENTOW KYBIUMHKH. OTH
BOJISIHBIE PAcTeHHs] HMMEIOT Ty OCOOCHHOCTb, 4YTO YCTb-
W@ y HUX pachpeeseHbl coo0Imaro-

meﬁcx C BO3YXOM IOBEPXHOCTU HX I[UJIaBaromux Jin-

Ha BEpXHEH,

CTbEB, a BO3AYILIHBIC II0JIOCTH, HaXOAAMIMECSA 1104 YC-

TbUILIAMH, COO6IJ_[aIOTC$I C TaKHUMH XKE TOJIOCTAMHA

IUIACTUHBI M JUIMHHOTO uepemika. [lomemaeM Takoii
JUCT B INMPOKHH COCYA C BOJOIO TaK, YTOOBI IUIACTH-
Ha IUTAaBaJla HAa TIOBEPXHOCTH, a YEPEeIIOK MpOIyCKa-

eM B JUIMHHYIO, HAIMOJNHCHHYIO BOJOK TpPYOKy C Jeie-

HusMU. Kak TOJNBKO MBI TIOCTaBUM TpPYOKY BEpTH-
KaJbHO, W3 Cpe3a duepellka HAuyHyT BBIAENATHCA ITy-
3bIpbKH, W TpyOKa OBICTPO HAIOJHUTCA  BO3LYXOM,

MOKa BOJa B HEH YCTAaHOBUTCS HAa TOM JK€ YPOBHE,
Kak ¥ B ILIMPOKOM COCyze. OTO BBIICICHUE BO3/yXa,
MOCTYMAOIIEr0 B YCTBHIA M BBIJEISIONIErocs M3 Cpe-
3a YepelKka, OKa3blBaeT, 4YTO MOKAa YPOBEHb BOJbI B
TpyOKe BBIIIE, YeM B Hapy)XHOM COCyZe, IaBICHHE Ha
9TOT Ccpe3 MeHee BO3AywIHOro. HamomHHB — CHOBa
TpyOKy BOJOIO W BIBHHYB B HEE YEpCIIOK, IUIACTHHY
HOrpy’kaeM II0A BOAY M 3arpyaeM ee¢ CTEKIISIHHOH
IUIACTMHKOM C BBIPE30M Ui 4Yepelika (apyras Takas
IUIACTMHKA I[IOKa3aHa Ha pPHCYHKE CIpaBa OT MIMPO-
¢ur.  37).

NPOKUITTYEHHYTO, HEC

KOr0  COCyja,
BOZY
CIIE/IOBATEIIFHO,  YIJICKHUCIIOTBI.

HEC 3aMCTUM.

Jlna  mepBoro omeITa MBI
BO3BMEM COZIEpIKALLLYIO,
Ilpn sTOM MBI HHYEro
Torma mnpunvBaeM BOJBI,  CconepIKallen
YIJIEKHUCHIBIA Ta3  (HampuMmep OOBIKHOBEHHOH —cenbTep-
CKOM ), M TIOKpbIBa€M INMPOKUH cOCyJ Mamnkod Tak,
4yro0bl Ha JIMCT HE MNajalo COJHEYHOIO CBETa, — M
CHOBAa HHYEro He 3amedacM. Ho Kak TOJNBKO MBI CHH-
MEM IMaNKy M COJHEYHBIA CBET YNaJeT Ha IUIacTHHY,
U3 cpe3a 4Yepellka IO0O0EKHUT BEpeHHId KPYNHBIX ITy-
3BIPPKOB  BO31yxa. HabpaBmmiicss BO3IyX MBI
M3MEPSTH, JUIS 4ero TpyOKka 1 cHaOKeHa JIeNICHHUSIMU.

W3 Toro, 4ro Mbl yxe 3HaeM, MbI 3aKJIHO4YaeM, 4YTO

MOXXEM

9TOT Tra3, BBIICILIIOLIMICA TONBKO B IPUCYTCTBHUM YI-
JIEKUCIOTBI M TOJNBKO IIOfl BIIMSIHUEM CBETa, JIOJDKEH
ObiTh  KHcI0pon. OCTOPOXKHO BBITSHYB W3 TPYOKH de-
peLIOK, Mbl 3aKpblBaEéM IHaJbLEM €€ OTBEPCTHE M OIl-

POKHIbIBAEM €€, 3a00TACh, UYTOOBI

OTBEPCTHE OCTa-
BAJIOCb BCE BpeMs 3aKpbIThIM. bepeM y3Kyro mpsaMyro

JIYYUHKY — OCOOCHHO YIOOHO JUIsl 3TOTO pacmaphbi-



BaTh JICPEBSHHBIC INTOPbI, — JBE TaKWE JyYHHKH
MOKa3aHbl Ha pPHCYHKe. 3aXuraeM ee M TacuM Tak,
4yToOBl Ha KOHIE OCTaJCs Tieoumid yronek. OTHH-
Mas OCTOPOXHO TaJel,

TpyOKH,

3aKpBIBAIOIINIA  OTBEPCTHE
BBOAUM B Hee TICIOLYI0 Jy4uHKy. OHa
BCIHBIXUBACT C JICTKUM TPECKOM SAPKHUM 66J'II>IM mia-
MEHEM; 5TO — IPU3HAK KHCJIOPOAA WM, BO BCSIKOM
cilydae, cMmecH, Ooiee Ooratoil KHCIOPOIOM, dYeM
BO3/yX. BBITSHEM OCTOPOXHO JIYYHMHKY M3 TpyOKH,
ObICTPO 3aKpblB ee oTBepcTHe majbleM. CHoBa 3a-
JKUTaeM M TacHM JIy4HHKY, M TIOKa Ha Heil eme co-
XpaHsIETCsl KPAaCHBI yrojiek, BHOBb BBOJHM €€ B
TpyOKy; OHa CHOBa BCIBIXHBAaeT, — M TaK XOTb 0
JIECATH pa3, MOKa HE HCTOIIUTCS W30BITOK KHCIOPO-
na. TakuM oOpa3oM, Ha OJHOM JIUCTE M B HECKOJIBKO
MHUHYT MOXKHO JOKa3aThb TOT OCHOBHOH (akT, dTo,
BBICTaBJICHHBIII Ha COJHEYHBI CBET, OH MPEBpaIlacT
YTIIEKUCIIOTY B KHCIOpon!.

Ilpy HOMOIIM OYEHb PACHPOCTPAHEHHOI'O B II0-
ClIeJHAE TOJbl IIpuOOpa, Tak HAa3bIBAEMOIO CYUON-
MUKOHa, TO €CTb YCOBEPLICHCTBOBAaHHOI'O BOJIILIEO-
HOro (QoHaps, MBI MOXKEM BO BCSKOE BpEMs IIOKa3aTh
9TO SBJICHHE PA3JIOKEHUS YIVICKHCIOTHI PACTEHHUEM
LeJoi OOLIMPHOM ayAWTOPUH, HPOKJIAAbIBas Ha OK-
paHe yBenM4yeHHOE W300pakeHHE pAcTeHHs U TPyO-
KH, B KOTOpOW IPOM3BOJUTCSI HCCIIEIOBAaHHE BBIJE-
JICHHOTO pacTeHHeM rasa. Bor onna u3 Hambonee Ha-
rsiagHbIx  popM dtoro ombita (¢ur. 38). CrexnsHHas
BAaHHOYKA, COCTOSAIIAs W3 MOAKOBOOOpa3HOH COTHY-
TOW CTEKISIHHOW TAanoukd (e) M JABYX 3€pKalbHBIX
CTeKoN (d), TPpENCTaBisSeT HaM MAaJCHBKUI aKBapH-
YM, HAcelCHHbIH OOBIKHOBCHHBIMH BOJSIHBIMH pacTe-
HusiMu. Eciu Mbl pacnojiara€éM A0CTaTOYHO CHUJIbHBIM
HCTOYHHUKOM CBETA, COJHEYHBIM, DJICKTPHYCCKUM HIIH
naxe JI[pyMMOHIOBBIMZ, TO MOXEM OTOpPOCHTH Ha 9K-
paHe n300paXkeHHe 3TOr0 MHHUATIOPHOTO aKBapUy-

! CoBercknMu OHONOraMH pEIIEH BONPOC O IIPOUCXOXKIE-

HUM KUCJIOPOJa, BbIIbIXaeMOro pacreHussMu. Bo Bpemena Tu-
MHps3EBA CUHMTAJOCh, YTO KHCIIOPOZA TIONydaeTcss B  pe3ysbTaTe
pPasNOXKEeHNsT  YITICKUCTIOTHI, MOITIOMAEeMOl pAacTeHUSAMU U3  BO3-
Jlyxa. HO Croco0 MEYEeHBIX AaTOMOB JOKa3al, 4uTo OH oOpa3syer-
Csl W3 BOABL, B3STOM PACTEHHEM U3 IOYBBL YIVICKUCIOTa KE Ie-
JIMKOM OCTaeTCs B PACTEHMAX, COEAUHSACh C JPYTMMH  BEIECT-
BaMH 1 npexe Beero r Bozoi (11pum. 1949r.).

2 JIpyMMOHJOB CBeT — SIDKMH O€JIblii CBET, HCITyCKaeMblit
W3BECTKOBBIM IIWIMHIAPOM TNPU HAKAIMBAHAM B IUIAMEHH Tpe-

MYHEI0 Ta3a (CMech KHCIOpo/a C BOJOPOAOM).

Jlucm

Ma (ymeHblieHHoro Ha ¢wur. 38 B /Ba pas3a) BenuYu-
HOIO B CXKCHb M OoJyiee, M BO BCEX MeCTax, IJle CTe-
66)’[]:1(1/1 WIM YE€PCUIKU JIMCTBEB INEPEPE3aHbl, 3aMCTUM
JFOOOMBITHOE SIBJICHHE BBIJEICHUS KUCIOpPOJa pacre-
HHEM, Das3NaraloluM Yyriekucnaory'. Jlns sToro, Ko-
HEYHO, BOJA JOJDKHA COJIEPXKaTh YTIEKUCIOTY, a CBET
JOIDKEH OBITh JIOCTaTOYHO SIPOK; B OTCYTCTBHM 3THX
JIBYX YCIOBMIl BBIIENEHHUsS Iy3BIPHKOB He Oyzmer 3a-
METHO, HO 3aTO, KOTJla CBET JOCTaTOYHO CHJICH (COJ-
HEYHBIH WM OJJIEKTPUYECKHU), OHU YCTPEMIIIOTCS
BepeHuleil HamomoGOue werok. Ocraercs yOeauThbes,
9TO 3TOT Ta3 COCTOMT M3 KHCJIOPOAQ, FIIM, MPaBHIb-
Hee, OueHb Oorar KHCIOpPOAOM, Tak Kak OH BCErja Co-
JIEP’)KUT HPHMECh APYTUX Ta30B, PACTBOPEHHBIX B BO-
ne. J{ns 3TOro KOHIBI HECKOIBKHX BETOYEK MOABOIHM
TI0J] PaCIIMPEHHOE OTBEPCTHE TPYOOUKH C AETCHUAMH

| BonsHble pacTeHMs B CBOMX IIOABOJIHBIX YacTSX JIMIICHBI
YCTBHI, HO CHAOXCHbI BHYTPEHHUMH BO3IYLIHBIMH IIOJOCTS-
MH. KyJa M TIOCTYNaeT KHUCIOPOJ, BBIACISIOMIMICS 3aTeM IIy-
3bIPbKAMH U3 CITy4YaiiHbIX OTBEPCTHH.
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(a) HamoJHEHHOHM, TaKk € Kak M I[amIa, BOJOW, CO-
OmpaeM W HeHl BbyIesIOmMiics ra3. B mepersHyTO#
miell wactw TpyOka 3Ta IUIOTHO 3aKphITa IIPHTEp-
THIM. KaKk NOpoOKa, KOHLIOM CTEKJSIHHOH Majodkd (c).
MPOXOJAIIEH depe3 BCIO BOPOHKOOOPA3HyIO pacIId-
peHHYIO0 BepxHIOO 4YacTb TpyOku (b). Korma rasza Ha-
Opanock IOCTaTOYHO, MBI MPHCTYNAeM K €ro Hccleno-
BaHnio!. OH MOXET COCTOATh M3 KHCIOPOAA, BBIIE-
JICHHOTO pacTeHHeM, a TaKkke M3 aTMocdepHOro BoO3-
AyXa W YIJICKUCIIOTHI, PaCTBOPECHHBIX B BOJAEC H, CliC-
JOBATECJIbHO. MOT'YIIUX TPOHUKHYTH WU B IIOJIOCTU pac-
TeHus. [lpunuBaeM B BOpPOHKOOOpPA3HYIO 4YacTb TpyoO-
KM PacTBOpa €AKOW MLIENOYM M OCTOPOXKHO IMPUIIOIHH-
MaeM MaJouKy Tak, 4TOOBI IIENOYb NMPOHUKIA B HIK-
HIOI0O 4YacTh, CHaOxeHHyIo neneHusmu. Lllemous, kax
MBI YK€ 3HaeM, Iorjomaer yriekucnory?. Ecmu BHa-
yane B TpyOke ObUIO, Hampumep. 50 NeneHWi rasa, TO
TOCJIe TIOTTIONMIEHHs] YTIEKUCIOTHl €T0 OCTaHeTCs, CKa-
xkeM. 48 nenenmii. Torma B BOPOHKY NPHIIMBaeM ApY-
TOTO BEIIECTBA — pacTBOpa TaK HAa3bIBAGMOH nupo-
2410601 KUCIIOTHl, KOTOPBIH HMEET CBOMICTBO IIO-
IJIOIAaTh KUCIOPOA, MPUYEM OKpAIIMBAaeTCs B TEMHO-
Oyperii 1Ber. IlpumomHuMaeM Nanxouky, ¥ Kak TOJBKO
NepBbIe KaIllM 3TOM >KHIAKOCTH IPOHHKHYT B TpPyOKy
U TPHUAYT B CONPHKOCHOBEHHE C 3aKIIOYAOIINMCS B
Hel Ta3oM, OHH OKpaciT JKHIKOCTb, W O00BEM Tasza
HayHeT OBICTPO coKpamaThcs. Hakonerr Bmecto 48
JOed ocTaHeTcsl Kakux-HHOynp 15. DToT ocraromiuii-
¢ Tra3 — as3o0T. 3HA4YMT, KHUCIopoAa Obuto Bcero 33
yactu. Ho Bmecte ¢ 15 uacTsMu a3ora B BHAE aTMO-
chepHOro BO3IyXa MOIJIO NMPOHHKHYTH HE Oomee 5 da-
CTel KUCIOponAa, Tak 4YTO 28 HeleHHd NPUXOIWTCS Ha
JIONI0  KUCJIOPOZA, BBIACICHHOTO PACTEHHEM BCIIENCT-
BUE Pa3JI0XKEHUS YTIIEKUCIOTHIL.

Ilpn momomm ommcaHHOTO HpHOOpa W pacroiaras
3NIEKTPUYECKUM CBETOM, MBI IIOJIy4aeM B MEpBHIH pa3
BO3MOXXHOCTh 3TO SIBJICHHE, COBEPIIAIOIIEECS B MPH-
poze TONbKO AHEM U B TEILTYIO MOPY roja, MoKa3aTh B
TEMHBIH 3MMHUH Bedep LEJIOM ayIuTOpUM TaK xKe
MPOCTO, KaK IOKa3blBa€M Ha OJKpaHe KaKoH-HHOYyIb
pucynok. Camo co000 MOHATHO, YTO NMPUOOPOM 3TUM

1 Kpyru GUIyphl Mpe[CTaBSIOT CBETIOC IIONE, KOTOPOE
JlaeT BOJIIEOHBIA (OHAph; Ul MOJNy4eHHUs OoJiee 3HAYMTENb-

HOTO YBeJIMYEeHMsI MBI paccMaTpuBacM Bech NPUOOp B [Ba MpHU-
ema.

2 CM. TPEThFO JIEKIIIO — O JIIXaHUH CEMEHH.
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MOXHO TIOJIb30BaThcsd U 0e3 (oHaps, Kak NIPOCTHIM HU
yIOGHBIM IIPUEMOM HCCIICJOBAHMUSL.

Jlo cux mop Mbl 3aHUMAJIKMCh H3YYCHHMEM Da3JioiKe-
HHUA
BOJLY: ¢dopma ombiTa Haubonee ynaoOHa IS
HIePBOHAYAIEHOTO  O3HAKOMIICHUSI

YIJEKUCIOTHl  PAacTEHMSAMH, HOTPY)KEHHBIMH B
TaKas
C OSTUM SIBJICHUEM,
TaKk Kak JeJaeT BIIOJHE HAaIIAJHBIM BBIICJICHUE TIa30B
pacTeHHeM; HaM HEOOXOAMMO Temepb MPOBEPHTH,
MIPOUCXOMUT JH TOAOOHOE Pa3IOKEHWE W B CONPUKOC-
HOBCHHH JICTa C BO3JYXOM,
JIOTY.

Bor Hambonee mpocras u rpydas ¢opma momo0-

coAepIKalllnuM  YIJIeKuc-

HOTO ONbITa — Ta caMas, B KOTOPOH 3TO SBICHHE
OBUIO B TIEPBBIH pa3 OOHAPYKEHO CTO JIET TOMY Ha-
3an  3HaMeHUTBIM [lpucrmim.  bepem  cTekisgHHYIO
Oanky (kak Ha ¢ur. 34), HaaMBaeM Ha JHO c€ He-
MHOTO BOJbl W CTaBUM HEOOJBLION 3aXKCHHBIA Ora-
pok (camoO Co0O TOHATHO, TaKOW BEIMYHMHBI, YTO-
Obl OH TOpYan u3 BOAbI). HakpeiBaeM 3TOT Orapok
TaKMM K€ CTCK/ISIHHBIM KOJIOKOJIOM, Kak Ha (¢urype
34, Tak, 4TOOBI OH MOrpYXajcs KpaeM B BOAYy Ha
nHe Oanku. Takum o00pa3oM, BO3AYX TMOZ KOJIOKOJIOM
OyZeT 3aMKHYT, OTAEJNEH OT BHEIIHEeH aTMochepsl
cioeM Boabl. Hekoropoe Bpems orapok Oyner mpo-
JIOJDKaTh TOpeTh IOJ KOJIOKOJIOM M 3aTeéM IIOTyXHeT.
3HAa4YUT, TOJ KOJIOKOJIOM HEJOCTaeT Oojee KHUCIOPO-
Ia Uil TOAAEp)KaHWS TOPEHHs, OH 3aMEHEH yIJe-

KUCJIOTOH,  00pa30BaBILCIOCS  BCIEACTBUE  T'OPEHUSL.
Ecnu Obl Temepp MBI BBENHM IOJ KOJOKON (4epe3 rop-
JIBIIIKO) TOPSIILYI0 JIy4dHy, TO OHA. OYEBHIHO, IIO-
Tyxna Obl, Kak M orapok. Ho ecim Mbl OCTOPOXKHO
HPOMYCTUM IOJ KOJOKOJ Yepe3 BOAY 3EJICHYIO BETBb
HJIN HECKOJIBKO JIMCTBEB W BBICTaABUM BECCh l'lpl/l60p
Ha TIPOJIODKMTENIBHOE BpeMs Ha CBeT, To yoOeaummcs,

4TO TIIOCJE€ TOro ropsmas Jy4duHa 6y11eT poaoLKaTh

TOpeTh M TOJ KOJOKOJIOM — 3HA4YWT, B HEM BHOBb
MOSIBUIICSL  KHCJIOPOZ, KOTOPOTO TpeXae He ObuIo.
Pactenune, oueBMIHO, TPEBPAaTWIO B KUCIOPOX yTJie-

Tor xe
OIBIT MBI MOTTIM OBI cAenaTh M B JApyroid opme: BMe-
CTO CBEYH MBI

KHUCIIOTY, OOpa30BaHHYIO TOPEHHEM CBEYH.

MOIJIM OBl TOCAOUTh MOJ KOJOKOI
MBI, KOTJa OHAa 3a0XJiach OBbI, MBI HMEIH OBbI J0-
Ka3aTeNIbCTBO, YTO I10J KOJOKOJIOM HENOCTAeT KHC-

jJopona Uil JAbIXaHUS. BBens mox  HEro  3eJeHyIo
BETBb M BBICTABUB Ha COJHIIE, MbI CAEIadd OBl 3TOT
BO3/IyX BHOBb TOAHBIM MJIsl JABIXaHUS, BO3BPAaTHB €My

KHUCIIOPO/I.



Bo Bcex 10 CHX MOp ONMCAHHBIX OMBITaX MBI JO-
BOJIbCTBOBAIUCh OJIHUM KAaueCTBEHHBIM H3yUCHHEM
SBICHUSI TIPEBPAILIECHHUS YTIEKHUCIOTHL B  KHCIOPOT
IpU COAEHCTBUHM PACTEHHS] WM TOJIBKO TPHOIH3H-
TEIbHOIO OLEHKON OTHOLIEHUH MEXIy HcYe3arouiei
YTJIEKUCIOTON W TOSABISIOMHMMCS KuciaopogoMm. Ha-

yKa 00JiaziaeT U HECPaBHEHHO 00Jice TOYHBIMU KOJIH-

YECTBEHHBIMM METOJAMM JUIS HM3YYSHHS ITOTO SIBIe-
HUS, HO UX OmucaHue ObIO OBl 3€Ch HEYMECTHO, TaK
KaK JUls 3TOr0 HPHILIOCH Obl BIABAaThCS B TEXHHYEC-
kue moapoOHOCTH. CKaxy TOJNBKO, YTO JUIS 3TOTO MBI
MOJIB3yeMCsl YK€ 3HaKOMBIM HaM CBOICTBOM yriie-
KUCJIOTBl — MOIJIOWAThC eAKUMHM Inenodamu. Ilo-
JIOXKHM, YTO MBI JOCTaBIISIEM DPACTEHHIO WIH OTIEIb-
HOMY JIMCTYy B 3aMKHYTOM CTEKJISHHOM cOCyae — B
CTEKIISIHHOH TpyOKe C JAeNEeHHSIMH — H3BECTHOE KO-
JIMYECTBO YIJEKUCIOTHl M BBICTaBiseM Ha cBeT. Ilo-
CJie ONBITa MBI IPH TIOMOIIM €IKOH IIeI04H ompene-
7€M, CKOJIBKO YTJIEKHCIOTBI OCTaloch B TpyOKe.
3HasA, CKOJIBKO B3STO OBUIO YIJIEKHCIOTHI U CKOJBKO
OCTaJloOCh B OCTaTKe, y3HAeM, CKOJBKO YIJIEKHUCIIOTHI
UCYE3JI0, TO €CTh Pa3JIOKMUIOCh, 3aMEHHIIOCH KHCIIO-
poIOM.

OTUM MyTEM MOXHO OBLIO Pa3pelIuTh MHOXKECTBO
JIOOOMBITHEIX BONPOCOB, KakK, HAIpHMep, KaKoe Co-
JepXKaHue YTIEKUCIOTH B BO3AyXe Hamboiee Omaro-
HpUSITHO A7s pacTeHus. Okasanock, yTo okomno 8 % ;

Jlucm

CBBIIIIE 3TOr0 KOJIMYECTBA OHA, MOBUIMMOMY, HadM-
HaeT JIefiCTBOBAaTh Ha PACTEHUE YK€ BPETHO.

Eme ogun oTHOCSIUMIHCSA CIOJIa BOIPOC 3aCIyXKH-
BaeT Hamlero BHUMaHWsA. MBI yOeowiIuch Ha ONBITE,
YTO pACTeHUS pa3/araloT YIJEKUCIOTY, KOTOpPYIO
MBI MM JOCTaB/UIM B HAIIUX NpHOOpax, HO, CHpa-

HINBAETCs, BIIPABE JIU MbI 3aKJIIIOUYNUTH U3 DTUX OIIbI-

TOB, YTO M HPH ECTECTBEHHBIX YCIOBUAX DPAacTeHUE
MOJKET pasjaraTh yIJIEKUCIOTy Bo3ayxa? Bcmom-
HHMM, YTO IIPM HALIMX OIBITaX Mbl JOCTaBIsIEM pac-
TEHUIO JOBOJBHO 3HAYUTENILHOE KOJIMYECTBO YIIle-
KUCJIOThI, OOBIKHOBEHHO HECKOJBKO IIPOLEHTOB, a B
BO3JlyX€ €€ HaxXOJHUTCA BCEro HECKOJIbKO oecamu-
MbICAYHBIX.

Moxer YTOOBI

MOKa3aThCs  MAaJIOBEPOSATHBIM,
pacteHue OBIJIO B COCTOSHHM pa3biCKaTh U YCBOWTH
TaK CKyJHO PacCesHHbIE B BO3JyX€ YaCTHI(BI yTOJb-
HOW KHCIOTHI. [l paspelieHus 3TOro BOIpoca HU3-
BECTHBII (paHmy3ckuii ydeHbld bByccenro cneman
clenyoumii  onbIT. bepeM OONBIION  CTCKJISSHHBIN
map ¢ Tpems orBepctusiMu (dur. 39), uepe3 HIK-
HEe OTBEPCTHE KOTOPOTo IMpOIYIIeHa B IIap MOKPHI-
Tas  JHMCTHIMHU BUHOTPaJa, COXpaHMBINAS
CJIeJIOBAaTE/IbHO, HAXOJAAIIAsACs B
COBEpUICEHHO HOPMAaJbHBIX YcloBHsX. [Ipm momomm
KaKoro-HHOyZb 3acachiBaroniero mnpubopa (Tak Ha-

3bIBACMOT'0 acnupamopa, OMUCaHUEC KOTOPOro Crojia

BETBb
CBSI3b C JIO30M —
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HE OTHOCHTCS) 4epe3 CTEKISHHBIA map W CcooOIIaro-
OMHACS ¢ HUM TIPUOOp, KOTOPBI HO BCEH €ro COHO-
KyH HOTTH MBI TIOKa Oyaem o6o3HauaTh OykBo# JI, mo-
CTOSTHHO. MEJUICHHO MpOTATHUBAETCS CTPysS Hapy»KHO-
ro BO3myXa. Kak 3TO MOKa3aHO CcTpenkamu. B 3aca-
CBIBAIONIEM BO3AyX NPHOOPE MBI H3MEpsSeM, CKOIBKO
mpormymieHo Bosmyxa depes map s TEYeHHE BCETO
ombita. CrenaB aHanmm3 BO3AyXa B MecTe, T/ MPOU3-
BOJUTCSL OIBIT, MBI y3HaeM, CKOJIBKO B HEM 3aKJIo-
YyaeTcs YIJEKHCIOTHL. 3Has, CKOJNBKO BO3[yXa IIpo-
3Has,

MyIIEHO uYepe3 Iap ¢ pacTeHueM, CKOJIBKO

9TOT BO3AYX COJEpXKAI YIIEKHCIOTHl, MBI Yy3HAeM,
KaKoe KOJMYECTBO YIIEKHCIOTHl gouino B map. Oc-
TAeTcsl ONpPEIEINTh, CKONBKO €€ @bluii10 W3 IIapa,
9TOOBl y3HAaTh, CKOJBKO HCUE3]I0, TO €CThb pa3lloxkKe-
HO JUCThAMHU. [ 3TOM mocineaHed Lenu U CIyKUT
npubop A. Onumy BKpaTe €ro 3HadeHHe, OMyCcKas
OISITh TEXHHYECKHE MOAPOOHOCTH, TaK Kak HMEI0 B
BUIYy OOBSCHUTH TOJIBKO OCHOBHYIO MBICNIE OIIBITA, a
He mpueMsl wuccienoBaHus. CylecTBeHHass 4YacTb
3TOro mpuOOpa COCTOMUT U3 JBYX KOJEHUYATHIX CTEK-
JSHHBIX TpyOOYeK (‘a), dYepe3 KOTOpbIE MPOXOIUT
CTpys BCachIBAEMOTO BO3MyXa M KOTOpBIE IIpEIHA3-
HAuYCHBl IS TIOTJIONICHUS YTJIEKUCIOoTHl. Jlis sToro
OHa U3 HHUX COAEPXKHUT €IKYIO IIeNIOYb B BHIE MeEI-
KHX KyCO4koB. Ecnmm enkas menodp HOTJIOTHT Yriie-
TO CTaHET TsKeJee; cTO-

KHCIOTY, CJICO0BaTCIbHO,

UT TONBKO, OTIENUB YacTh NpHOOpa, O3HAUYEHHYIO
OyKBOH 0, B3BECHTH JI0 OIBITAa M Mocie ombiTa. [Ipu-
ObUTh B Bece IOKaKET HaM KOJUYECTBO YTIIEKHCIIO-
TBI, OCTAaBIICHCS B BO3IyXe IIOCIE BBIXOJAa W3 MIapa.
Oxkazanoch, 4TO NpH OJArONPHUATHBIX YCIOBUSAX OC-
BEIIEHNS W3 MIapa BBIXOAWMI BO3AYX, MOYTH JIHIICH-
HBI  YIJIEKHCIIOTHI.

CrnenoBarenbHO, TPOXOAS HAL

3€J€HOI0  TOBEPXHOCTBIO  OCBEIIEHHOTO  PAacTeHHs,
BO3/yX OCTaBISIET B HEM IIOYTH BCIO CBOIO YIJIEKHC-
JOTy, HECMOTpS Ha TO YTO YAaCTHIBl €€ TaK PEeaKO
paccestHBI B aTtMocdepe, MOXKHO CKa3aTb — Tepsi-
I0TCS B Macce JAPYTMX €€ COCTaBHBIX dvacTed. OToT
pe3ynbTaT CTaHET HaM Ooyiee TOHATEH, €CIHU MBI
BCIIOMHUM JT(Y3UI0 YIIEKUCIOThl B Hally HCKYyC-
cTBeHHYl0 Kietouky!. Torma yriekuciora
BTOprajgach B KJIETOYKY I[IOTOMY TOJNBKO, 4TO €€ TaM
He OBIIO, HO M B JIUCTE OHA IIOCTOSHHO pa3iaraercs,

Kak Obl OecciefHO HWCUe3aeT, M MOTOMY NOJDKHA Ha

cama

I CM. BTOpYO JIEKIHFO.
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OCHOBaHHMU 3aKOHOB IU(QPYy3Ud 3aMenatbcss Bce HO-

BEIMH W HOBBIMH KOJNHMYECTBAMU W3 aTMOC(EepEL.
Knaccngecknit omeir Byccenro Opur mpowsBeneH 00-
Jee 4eM MOoJBeKa TOMY Ha3aJ M BCIEICTBHE €ro XJo-
NOTIMBOCTH MOYTH He IOBTOpsUIcs. B mocmexnue ro-
npl  aHruickuil yuensli I'opac BpoyH opranusoBan
LeNbli psAA TaKUX ONBITOB B eme Oosiee COBEpIICH-
HOW (opme, Onaromaps dYeMy eMmy YAAJIOCh YycCTpa-
HUTb W OCTAIbHBIE COMHEHMs. Tak, Bce eme Ipen-
CTaBISUIOCH  HETIOHSATHBIM,

KakuM 00pa3oM pacre-

HHE, HECMOTpsS Ha HHUYTOXXHOCTH OOmeH Iromann
CEUeHMSI MHKPOCKOIMYECKHX OTBEPCTHH CBOHMX YyC-
TBUI, YCIIEBAET

BBIUEPNBIBATh U3 aTMOC(Epsl Tak

CKyIHO cojAeprkamlylocss B Hel yriekuciory. Oxasa-

JI0Ch, 4YTO Oyaromapst OCOOCHHOCTSM B Iuddy3un
ra3oB (OOHapy>XMBIIMMCSI B TEpBBIH pa3 B 3TUX
ombITax  bpoyHa)  ymJIeKHCIIOTa  NPOHUKAeT — 4yepe3

9TH OTBEpPCTHS TOYTH B TaKMX K€ KOIMYECTBAX, Kak
ecnu O TOTJIOIIEHWE COBEPINANIOCH BCEIO IMOBEPXHOC-
ThIO JHcTa. DTO Jano bpoyHy moBoj K OCTpOyMHOMH
OIyTKe, 9TO pacTeHume o0jajgaer, IMo-BUIAUMOMY, 00-
jee OOUMPHBIMH CBEACHUSMH MO0 (QU3UKE, YEM MBI
TOTOBBI JAOMyCTHTh. OKa3aloch TarKKe, 4TO IPH yBe-
JUYCHUH  COAEPXKAHUS  YTICKUCIOTHI OT  OOBIYHBIX
2/10 000 mo 1/1 000 m xomu4ecTBO ee, pasyarae-
MO€ pPaCTEHHEM, BO3POCIO IOYTH B IATH pa3, W3 de-
TO MBI C eme OOJBIICI0 YBEPEeHHOCTHIO, YeM IpexIe,
MOXXEM 3aKIIOYHTh, KaK YCIIEIIHO pPACTEHHE MOXET

UCTIONB30BaTh  aTMOC(EPHYIO  YIIEKHCIOTY, MAOCTYI-
HYI0O €My B TaKHX, Ka3aJloch OBbI, HEYJOBHUMBIX KOJH-

YecTBax.

Ilpuxons B CONPUKOCHOBEHHE C 3€IEHOI0, OCBe-
IIEHHOIO COJIHIIEM IIOBEPXHOCTBIO DPACTEHHs, YTlle-
KHCIIOTA pa3llaraercsi, €€ KHCIOPOA OCBOOOXKIaeT-
cs, a yrmepox cmaraercsi B pacTeHuu. Iloctapaemcs
Temepb MNPOCIEANTh JalbHEHIIylo cyas0y 3TOro yr-
mepopa B pacTeHuH. [ns 3TOro oOpaTHMCS OHATh K
MUKpocKomy. Bce 0e3 uckiroueHus HaOMIOACHUS U
ONBITHl HAJ JTUM SBICHHEM MPUBOAAT K 3aKIIOUe-
HHUIO, YTO TPOIECC 3TOT MPOUCXOAUT TOIBKO B 3ele-
HBIX YacTsAX pacTeHusd. Eciam opraH He 3€leHBI, TO
MBI MOKeM 0e30mmnO0YHO CKa3aTh, YTO OH HE pasia-
raeT YIIEKHCIOTHL, a €CIM JX€ OH €€ pa3jiaraer, TO
OH HABEPHO COMAEPXKHT 3€JICHOE BEIIECTBO, CKPBITOE,

3aMacKHpPOBAHHOE JPYTHMH KPACAIIUMH HadaTaMH.



OTU 3eJeHbIC 3€pHA, C KOTOPHIMH MBI TO3HAKOMH-
JIUCh, TOBOPS O JIMCTE, 3TOT TaK Ha3bIBAEMBIH XJ0-
poguin TpencTaBmsieT HaM OpraH, B KOTOPOM CO-
BEpIIaeTCS  MPOIIECC
BHe ero B pacTeHHH HE MPOUCXOAUT YCBOCHHS YIiie-
pona.

IMocMoTpuM, 4TO e MbI 3HaeM 00 3TOM XJIOPO-
e,

OH BCTpedaeTcsi B KICTOYKAX, KaK MBI yXKE BH-
nemd, B (GopMe KPYIMHHOK, a Takke B (opMe Malo-
yek (¢ur. 40)), nenr (dur. 58) u mpou. Ecim wmel
BBIJICP)KUM KaKoe-HHOYIb pPacTEHHE HECKOJIBKO Bpe-
MEHH B TEMHOTE W 3aTeM Oynem HaOJromaTh MOJ MHU-
KpPOCKOTIOM JTH KPYIHHKH, TO WX CTPOCHHE Npe-

Pas3IoKECHUA YIJIIE€KUCIOTHI.

CTaBUTCS HaM COBEPIIEHHO OIHOOOpa3HBIMZ;
pu uX He OyIeT 3aKJII04aTbCsl HMKAKUX OTJIOKEHHH

BHYT-

(¢ur. 40, a, BreBo). Ho ecnm MBI 3aTeM BBICTaBHM
pacTeHHe Ha CBET, B OOBIKHOBEHHOM BO3yXe MIIM BO-
Je, TO YBHIHUM, YTO IO HPOIIECTBHHM H3BECTHOIO BpE-
MEHH. MHOIJIa HECKOJBKHX MHHYT, B HUX IIOKXYTCS
Menkue 3epHbImKH (pur. 40, a, BHpaBo). Y HEKOTO-
pbIX PACTEHHH 3EPHBIIIKH 3TH C TEYEHHEM BPEMEHH
YBEJIMYUBAIOTCS, BBICTABISIIOTCS HApyXKy W IPOAOI-
JKAaIOT PacTH CBOEI0 YacThIO, NPUJICTAIONIEI0 K XJIOpPO-
¢uoBoii  kpynuake (¢ur. 40, 6). B Takom ciydae
OHH TMpOSIBISIIOT CJIOEBAaTOC CTPOCHHUE, XapaKTepuc-
THYECKOE JUI 3€peH Kpaxmama. MBI y3HaeM B HHX
KpaxMall, HO ISl 3TOr0 HaM HET HaJoOHOCTH aaxe
JOXKU/IATBCS, YTOO OHM BBIPOCIH; B 3€PHBINIKE, TONb-
KO YTO IOSBMBILEMCS B BHJIE TOYKH, MBI Y€ MOXKEM
y3HATh Kpaxmal, ecid HpHOerHeM K 3HAKOMOW HaM
MHKPOCKOIMYECKON DPEaKIMH, €CIM OKPacHM €€ B CH-
HUi IBET HOZOM.
3HauuT, B

KpynmuHKEe Xiopodmmia oOpasyercs

KpaxmaJl, KOTOPBIH MPOAOJIKAET PacTH B TOUYKAX CO-

I Qurypa 40, a — KpyNnMHKH XJOpoQuiia, BIeBo 0e3
KpaxMmajia, BIPaBO — € KpaxMaJloM; b — mHaio4ku xsopodu-
JUIa C TI0CJIE/I0BATENIbHBIMH CTAJMsIMU 00pa30BaHHs KpaxMaia.

2 3epHa, WINM KPYIUHKH, XJIOPO(QUIUIA COCTOAT HE TOJIBKO
u3 xuopopmmia. K ro Tam Bcero okono 6%. OcTaibHasi 4acTh
Ka)KI0TO 3€pHA TIPEJICTABIIAET OCCIBETHOE BEIIECTBO, CXOTHOE
¢ IIasMod M crnocoOHoe K paeneHuto. OHO HEpPacTBOPHMO B
CIIMPTY, W TIOTOMY HOCIE PAacTBOPEHMs XJIOpoduiuia 3epHa He
HCYE3aloT, a JHIIb obeclBeynBaOTCA. [lo3ToMy B Hacrosiiee
BpeMst JUIs U30eKaHWs HEeZOpa3syMEHHIl MX IIPEeIIIOYUTAlOT Ha-
3bIBaTh HE 3epHaMH Xjiopoduuia, a xiuopomitactamu (IIpum.
19444r.).

Jlucm

MPUKOCHOBEHHSI € XJOPOMQWIIOM. MBI JIETKO MOXKEM
JIOKa3aTh, YTO 3TO OOpa3oBaHHME Kpaxmaia HaXOIUT-
Cs B CBS3U C pa3HO)KeHI/ICM yFHeKHCJ’[OTbI, YTO OHO 4AB-
JSIETCST €ro  pe3yJjbTaroM. Bo-mepBbIX, Korja aTMo-
cdepa win Boma HE COACPIKUT YTIEKHUCIOTHI, Kpaxma-
na B xyopoduisie He o0pa3yeTrcs; BO-BTOPHIX, B TEM-
HOTE €ro Takke He 00pasyercs — CJIeI0BaTelbHO,
uisi o0pa3oBaHUsl ero B XJIOpouuie HEO0OXOAUMO
MPHUCYTCTBHE YTJIEKUCIOTHI U YCIIOBHE €€ pa3lioikKe-
HHS, TO €CTh CBET.

Msi emie Gosiee yOexaaeMcsi B TOM, YTO Kpaxmai
U eCTh TO MCKOMOE BEIIECTBO, KOTOpoe oOpasyercsi u3
yriepoJa YIJCKUCIOTHI, KOrjJa MPUIIOMHHM €ro co-
craB. OH MOXET CIy>KUTh TUIHYCCKUAM TIPEICTABUTE-
JIeM YTJICBOJOB, @ B TAaKOM CJIy4ae MbI MOXKEM OOBsC-
HUTH ce0c ero MPOMCXOXKICHUE CICAYIOIUM 00pa3oM.
B kieToukax ecTh BCer/a BOJa; HO €CITH OT BOJBI U yT-
JIEKUCJIOTHl OTHSTh BECh KHCIOPOJ JTOH IOCIEIHEH,
TO B OCTATKE MOJYYHUTCSI YIJIEBOA, TO €CTh KakK ObI CO-
elMHeHHe yriepoia ¢ Bojoil. TakoBbl M3BECTHBIC HaM
(bakThl; HO JODKHO 3aMETUTh, YTO HAIIM CBEICHUS
HO ITOMY MpPEAMETY €Ille AAICKO He MOJHbL. MBI 3Ha-
€M, YTO KJIETOYKA MOJydYaeT YIIICKUCIOTY U BOJIY, BbI-
JeTsleT KUCIOpOA, o0pasyeT yrIIeBOA; 3HAeM, YTO ITH

139



KA. Tumupsizes

MPOIIEHTHl HAXOMATCI H HEOOXOAWMON NPHYHHHOMN
CBSI3U, COBEPLIAIOTCS U TOM K€ XJIOPO(DHILIOBOM 3ep-
HE W CIEAYIOT OIWH 3a APYTUM C MOPA3HUTEIBHOI ObI-
ctporoii. Ho kak 3To mpoucxomur: oOTKyga Oepercs
KHCIIOPOA, BECh JH W3 YIJIEKUCIOTHl WM YacThlO U3
BOIBI, YTO AK€ BEpOATHEE, M HE INPEIIIECTBYET JIU
o0OpazoBaHMIO Kpaxmana oOpa3oBaHHE Opyrux, Oojee
MPOCTHIX, @& MOXET OBbITh, U 0OJiee CIOXKHBIX COEIHHE-
HUH. — HHYEro ATOT0 MBI MOKAa B TOYHOCTH HE 3HAEM,
H 3]IeCh, KOHEUHO, HE MECTO BJaBaThCsi B TaJaTellb-
HBIC TOJKOBAHUS OTUX SBICHUH, HE pa3bICHEHHBIX
elle BIIOJHE HAYKOH.

Kak 0b1 TOo HH ObUIO, HaAOMIOMAss 3TH MPOLECCHI
pa3oXKeHUsT YTICKHUCIOTHI W 00pa3oBaHUS Kpaxma-
Ja. MBI HE JIOJDKHBI 3a0BIBaTh, YTO MPUCYTCTBYEM MpHU
OAHOM W3 BAKHEHIINX SIBICHUHW B XU3HU HE TOJIBKO
JICTa, HE TOJBKO PACTCHHUS, HO BCETO OPraHMYECKOTO
MHpa. OTO TPEBpAICHHE NPOCTHIX HEOPraHUYECKHX
BEIIIECTB, YIJIEKHCIOTHI

Kpaxmai,

U BOJbI, B OpPraHUYECKOE, B

€CTh €IUHCTBEHHBIM

Hallled IUIaHEeTe €CTECTBEHHBIN

CYLIECTBYIOIIUN  Ha
npouecc o0pa3zoBa-
Bcee
BeIIecTBa, Kak Obl OHM HH OBUTH Pa3HOOOpPa3HBI, TIe

HHUS OPraHMYECKOTO BEIEeCTBA. OpraHIYecKHe
Obl OHM HU BCTPEYAINCh, B PACTeHUH IIH, B >KUBOT-
HOM WJIM 4YeJOBEKe, NMPONUIM depe3 JIHCT, MPOU30ILIN
U3 BENEeCTB, BBHIPAOOTaHHBIX JMcTOM. Bre imucra,
WM, BEepHEe, BHE XJIOPO(MIUIOBOTO 3€pHA, B IIPHPO-
Jie He CYIIeCTByeT jaboparopuu, rie OBl BEIJENbIBa-
JIOCh OpraHMYecKoe BemecTBo. Bo Bcex apyrux opra-
Hax M OpraHM3Max OHO IIPeBpalIaeTCs, IMpeodpasyer-
csl, TONBKO 3[ECh OHO O0pa3yeTcss BHOBb W3 BEIIECTBA
HEOPTaHUYECKOTO.

W3 storo kpaxmama oOpa3yeTcs, HampHMep, pac-
TBOPUMBIHA caxap, KOTOpbIM, CTPaHCTBYSl M3 KJIETOY-
KA B KIETOYKY, JOCTHIaeT OTHAJCHHEHWIINX 4YacTel
pacTeHHs; W3 O3TOro caxapa oOpa3yeTcst KiIeTdarka,
3TOT TBEPABIH OCTOB pACTEHHS; HAKOHEIl, W3 3TOro
KE caxapa M HEOPraHHMYEeCKOTO BEIECTBA — aMMHa-
Ka — MOryT 00pa30BaThCsl CaMble CIOXKHBIE OPraHH-
YeCKHe BEIecTBa — OEITKOBBIE.

Hrak, B nucTe ycBOsSETCA YIIEPOA, IMPOUCXOIUT
nporecc 00pa3oBaHHUA YIIEPOAUCTOTO OPTraHUYECKOTO
BEI[ECTBA, CHAOXAIOIMHA MM HE TOJBKO pPAacTeHHe, HO
W BCE JXKMBOTHOE I[APCTBO; MBI, 3HAYHT, JOWCKAINCH
O WCTOYHMKA YIJIEpoJa B PACTEHHH W Pa3bsCHUIH,
KaKk OH TMpPOHUK TyAa. OTUM pa3bsCHIETCS TepBas

CTOpOHa SIBIICHUM NUTaHUA; HaM TENEPb U3BECTHO.
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OTKylla W KakuM IIyTeM OepyTcs BCE DIIEMEHTHI, BXO-
IIIMEe B COCTAB pAcTeHMS; YIJIEpox ObUT IOCIEIHUM

U3 HUX.

Jlo cux mop MBI pacCMaTpHBAIM  IEATEIHHOCTDH
JUCTa M BOOOINE pPACTCHUsI HCKIIOUUTENBHO C XUMH-
YEeCKOH TOUYKH 3peHHs — C TOYKH 3PeHus] HpeBpalle-
HHUA BemecTBa. Mcxoms W3 OCHOBHOTO 3aKOHA XH-

MHH, 4YTO BEUIECTBO HE CO3UJAaeTcsi, HE HCYE3acrT,
MBI CTapajuCh pPa3bICKaTh HMCTOYHHKH DSTOTO BEIIECT-
Ba, IyTH, KOTOPHIMH OHO MPOHHKAET B pacTeHHE U
T€ NPEBPAIEHUs, KOTOpPbIE OHO TPU 3TOM MHCIIBITHI-
BaeT.

Ho pacturensHOe Teno mpeAcTaBIseT HaM  He
TOJBKO BEIIECTBO, HO B TO JX€ BpeMs 3amac, Kak Obl
cxiajg cwisl, Hampumep Temwta. OngHuM cemeHeMm Oe-
pe3bl, CXKHTas €ro, Mbl HE COrpenu Obl Jake Ha MUHY-
Ty O340IMMX pYyK; CTOJETHEI0 Oepe30d MBI HPOTOIIIH
Obl HecKONbKO JHel Hamry meds. ClenoBaTenbHO, B
Oepe3e B TedyeHHWE €€ JKM3HH HAKONWICS 3arac Terua,
KOTOPBIM MBI TONIB3YeMCSI KaK TEIUIOM K€ MM Kak
HCTOYHHKOM MEXaHUYECKON CHIIBL.

Poxpaercss Bompoc: OTKyZa JK€ B3SUIOCH 9TO TeIl-
70, 3Ta cwia? DTO TOT e BONPOC, KOTOPBIA MBI pa-
Hee cjenamd OTHOCHTENBbHO BemlecTBa. Kak Torga oH
Hpesronaral B Hac yOeXHEHHe, 4TO BEIIeCTBO HE HC-
4ye3aeT, HE CO3UJaeTcsi, TaK M Temepb MBI JOJDKHBI
ObITh Hamepex YOSXKIEHBI, UTO M CHJIa HE CO3HJaeTcs,
He ucuezaeT. M nelcTBUTENbHO, KaKk XUMHKH B IIPO-

OUIOM CTOJIETUU TIPUIIA K y6C)K,I[CHI/IIO B HEYHHUYTO-

XKaeMOCTH  BCIICCTBA, TaK (1)1/13I/IKI/I B HaCTOAIIEM
IpUunmm K y6e)KZ[eHI/IIO B COXpaHCHUU CHUJIBIL. (@375)131
npupoabl MOTryT OECKOHEUHO BUOOU3MCHATLCA, IIpe-

BpaIasch OJHA B JpPYIyl0 HIM CKpPBIBasCh, IEPEXOns
B COCTOSIHHE HANpsHKEHMS, HO HUKOTAAa HE YHHYTO-
KasiCh, HE BO3HMKas BHOBb. Jl1a oOoO3HaueHHWs 3THX
IIByX COCTOSIHUII CHIBI — SIBHOW, OOHapy)KHBaromen-
csi B SIBICHHUAX [JBIWKEHUS, W CKPBITOH, Tasmieiica B
BUJIC HANpPSDKCHUS — MBI ynoTpeOisiem Oonee oOimee
BBIP)KCHUE — SHEPTHS.

CnpammBaeTcsi, Kakoe J>K€ 3TO CKpPBITOE COCTOS-
HHE DJHEPTUM, TO €CTh TEIUIOTHl, B HAIIUX APOBAX M
OTKyZa B3sUIaCh 3Ta TEIUIOTAa, TaK KaK OHa HE MOIJa
BO3HMKHYTh cama co0o0r0? Jlns Toro 49roObl BHIAC-
HUTh 3TO, MBI JOJDKHBI BHOBb B3IVISHYTh Ha 3HAKO-

MbI€ HaM XHUMHUYECKHE SBJICHUSA, COBEpPIIAIOUIUECSI B



JHUCTE, HO C YHCTO (U3MYECKOW TOYKH 3PEHUs — C
TOYKH 3PEHHs COBEPUIAIOIIETOCSA 3[eCh MpeBpalle-
HUsSI DHEPTHU.

Bce xuMuueckue SIBICHUS MOTYT OBITH pa3eleHbI
Ha JIBe KaTErOpHH: HA TakKhe, MPH KOTOPBIX NOAG/s-
emcsi, 0ceobodcOaemcsi TEIJIOTA, CBET, JJIEKTpHYE-

CTBO — OIHUM CIIOBOM, DHEpIrHs, M Ha Takue, HpH
KOTOPBIX, HA00OpOT, Hnozrowaemcs, CKpvleaemcs
SHEpTHsL.

IepBble sBIEHHS COBEPIIAIOTCA CaMU COOOK MM
HYXJAIOTCS B HUYTOXKHOM TOJYKE JUI TOTO, YTOOBI
COBEpIINTHCS; BTOpPBIE, HA00OPOT, HYKAAIOTCA B IIO-
CTOPOHHEM HCTOYHMKE SHEPrHH, KOTOpas IpU 3TOM
3aTpauuBacTCs, OIJI0IIAETCs.

K uncimy mepBbIX mnpuHAUIEKHT OONbIIAst YacTh
SIBIICHMHM XMMUYECKOTO COEIUHEHUS, K YUCIy IOCIel-
HUX —- OOJblIas 4acTh SIBICHUH XMMHUYECKOTO pasio-
KEHHUS.

[IpocreiimuM NpUMEPOM XHUMHUYECKOTO COEIUHE-
HHUSL MOXET CIYXKUThb COEJUHEHHE C KUCJIOPOIOM, TO
MPOCTEHIINM TIPUMEPOM  pa3JIoKe-
HUSl — sIBJIEHHE, OOpaTHOE TOPEHUIO, TO €CTh OTHS-
THE Yy Tejla KHUCIOpOJa, TaK Ha3blBAEMOE 60CCMa-

€CTb 20penue;

HOBIEeHUe.

To. 9TO HPOMCXOOUT NpPU XUMHYECKOM COEAMHE-
HHUM WM PAa3lOKCHUM, NPH TOPEHHUH H BOCCTAHOBIIE-
HHUH, MBI MOXKEM IIOSICHUTH ce0e HarisiAHBIM 00pa3oM
IpU TIOMOIUM CIEAYIOLIEH NPOCTOW MOAENIU, COCTOS-
el W3 JBYX CBHHIOBBIX LIAPUKOB, MO/BEIICHHBIX
Ha HATOYKaX (¢ur. 41).

anqI/IHa BCAKOI'O XUMHYCCKOTO COCANHCHUA
(dur. 41) nexur B TOM, UYTO pPa3HOPOIHEIE Tesa
OJIapeHbl CTPEMJICHHEM, CBOEr0 poja TATOTCHHUEM
IpYT K JApyry. DTO CTpEeMIICHHE Mbl Ha3bIBaeM XHUMH-
Y4eCKMM CcpoAcTBOM. YacTHLBl yriepoga M KHCIOpoAa
CTpeMsITCS HaBCTpedy IpYyr APYTy, KaK BOT 3TH IIAPHI
(a u 6), ecnu 1 WX Pa3IBUHY U TMPEJOCTABIIO CAMHM
cebe. Ho MblI 3HaeM, 4To npH yngape Ten pa3BHBACTCS
TEIUIOTa, a MHOTJA M CBeT. Temnora U CBET, pa3BHBa-
Iolyecs OT  ynapa,

MEXAY 4YacTUllaMHu YrJ€poJa U BOJOpPOJa C HacTHLa-

OT HEBUJHMMBIX CTOJKHOBEHUM

MH KHCJIOPOZAA, W €CThb Ta TEIUIOTAa W TOT CBET, KOTO-
pBle MBI HaOJIIOJaeM B FOPSIIEM IUTAMEHH.

Msbl ycMmaTtpuBaeM, TakuM 00pa3oM, NMPHYKHY, I10-
4eMy XHMHYECKOE COCIHHCHHE HAET CaMo COo00I0 H
Mo4yeMy IIpu 3TOM pas3BuBaercst Temnora. CoequHs-
SICh, XUMHUECKHE IEMEHTHI TOJIBKO IIOBHHYIOTCS

Aucm

CBOEMY B3aUMHOMY CTPEMIICHHIO, KaK HAIlld Majaro-
IMe LIapbl, a CTOJIKHYBIUHCh, OT yAapa HarpeBaroT-
cs1, 0CBOOOXKJAIOT TEILIOTY.

CoBceM MHOE Je0 — sBJIEHHs pasnokeHus. Jlns
TOTO YTOOBI PA3NIOKHUTh XUMHUYECKOE COCOHHCHHE—
B HAalleM CPaBHEHHMU I TOTrO, YTOOBI pa3ABHHYTbH
9TH WIApbl, — 5 JOJDKEH HPUIOXKHUTh CHILY, JOJIKEH
3aTpaTUTh M3BECTHOE KOJIMYECTBO DJHEPrHU, TaKoe
K€ KOJIMYECTBO DHEPrUM, KaKoe IPOSBUTCS I[OTOM
IpHU yAape Tell, KOTAa s UX MPeJOCTaBIsI0 CaMHUM Cce-
6e. OTO PaBEHCTBO SHEPTUM, 3aTpayMBaeMoOil Ha pas-
JIOXKEHHE W MPOSBIAIOMEHCS IPU COeIUHEHHH, JIeT-
KO JI0Ka3aThb Ha HAIlleM MEXaHHMYECKOM CpPaBHEHHH.
B camom merne, 11t TOro YTOOBI yOadWTh OAWH IIAp OT
JpyToro, sl JIOJDKEH €ro MOJHATH, IPEoNoJieTh NpHU
3TOM CHIIy TSDKECTH; O KOJHMYECTBE 3aTpadeHHOH Ha
3TO JHEPTHHM s CyXKy IO NPOM3BEJEHHOH MHOIO pado-
Te, 3Ta paboTa HM3MepseTcs NPOHU3BEICHHEM M3 Beca
mapa Ha BbICOTY mojHatus. Ho n B MoMmeHT ymapa o
Ipyrod Imap mnajarommid map oOnagaeT dJHepruew,
JOCTATOYHOM JUIA TMOAHATHS IIapa TaKOro K€ Beca Ha
TaKylo k€ BBICOTY. MBI 3TO 3aK/II04aeM U3 TOTO, YTO
eciy OBl OH He BCTPETHIJ JAPYroro mapa, TO cam, IMo-
OOHO MAasTHHKY, OTIIATHYJCS Obl Ha IPYTyI CTOpPO-
Hy W Ha TaKylo )€ BBICOTY, TO €CTh IOJHSI OBl CBOH
COOCTBEHHBI BEC Ha TakKyl0 JK€ BBICOTY, C KakKoH
TOJNBKO UYTO ymas. Mrak, mis Toro 4ro0bl pa3benu-
HHUTb, Pa30pBaTh CBs3b, YTOOBI OKa3aTh HPOTHBOJCH-
CTBUE CpPOJCTBY [BYX XHMHUYECKHX Tel, HYXKHO 3a-
TPaTUTh TAaKO€ K€ KOJIMYECTBO HHEPruu, Kakoe oc-
BoOOXaeTcsl mpH ux coexanHeHun. Ecmu m3BecTHOE
KOJIMYECTBO YIJIEPOJA, Cropas B KHCIOPOJE, OCBO-
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ooxmaer, ckaxem, 1000 eguHuI[ Teuia, TO JUIS TO
ro, 4ToObI BBIACIUTH OOpPAaTHO 3TOT yriepon u3 obpa-
30BaBILEHCS YIJICKHCIIOTHL. MOPBaTh €ro CBs3b C KHC-
JIOpOIOM, HeoOxoauMo 3aTpatuth Te ke 1000 emm-
Hull Terwia. W jelcTBUTENBHO, MBI BHIUM, YTO pa3-
JIOKUTh  YTJICKUCIIOTY, BBIACIUT U3 Hee YIJIEpo/,
HaM yJajloch, TOJBKO IIOJBEpras ee¢ BBICOKOW TeMile-
patype ropsuero MarHus. OTOT ciydail pasiokeHus
VIJICKUACIIOTHl 3aTHHEM HE MOXET,

BIIpOYEM, CIy-

KUTb TaK KakK

OpUMEPOM  HOPOCTOr0  PasIOKECHUS,
npu HEM OJHOBPEMEHHO MNPOUCXOAUT U COCAUHEHUEC
Maribss C  KHCJIOPOJAOM.

XuMHKH, JEHCTBUTEIBHO,

JONTOe  BpeMs MOJIarajld, YTO pa3IoXKEHHEe TaKHuX
MIPOYHBIX COEAWHEHMH, KaKOBBI YIJIEKHCIOTa WIH BO-
a, ¥ HE MOXET COBEPLIMTHCS WHa4ye, Kak IpU CO-
NEHCTBHM TPEThEro TeNa, O0Jamalomero Ooyiee CHITb-
HBIM CPOJICTBOM C KHCJIOPOIOM, HO B CPaBHUTENHHO
HeJaBHee BpeMs OHM yOeAWINCh, YTO M JICUCTBHUS OJI-
HOM TeIUIOTHI JOCTaTOYHO IUIsi TOrO, YTOOBI BBHI3BATH
pa3llOKEHHEe, WIM. KaK TOBOPAT, OUCCOUUAUUIO, YT-
JIGKUCIIOTBI M BOABL Teruora, Kak YYUT COBpPEMEH-
Has (M3MKa, ©CTh HE 4YTO MHOE, KaK JBMXXCHHE —
OBICTpPOE, HEBHUAMMOE, HO OLIYLIAeMOE COTpSICEHHUE
yactul Tena. Harpeas Kakoe-HHOYIb CIIOKHOE Te-
JO JI0 OYCHb BBICOKOH TEMIEepaTypbl, Mbl HPHBOAUM
€ro 4acTHIBI B TaKOe€ COCTOSIHHE, JI0 TOTO pPacIIaThl-
BaeéM WX, YTO HAKOHEIl MEXAy HUMH HOpBIBaeTCS

B3aMHas CBA3b — BbI3bIBACTCA PA3JIOKCHHUEC, Tak,

HalpuMmep, MNpU OdYeHb BBICOKOW TeMIlEpaType Mbl
YK€ HEe MMEEeM BOJSHOIO Iapa WM rasa, a CMeCb BO-
JI0pOJia ¥ KUCIIOpOJa.

IIpu pasnoxkeHUM NOIJOIIAETCS, 3aTPayMBaCTCs
sHeprus. Ho kyna neBaerca »Ta 3aTpadeHHas Ha pas-
JoxeHue dHeprus? lcue3HyTh OHa HE MOXKET — 3TO
NPOTHBOPEYMIIO OBl 3aKOHYy COXpAaHEHWsS OSHEPrHu.
OHa mpu 3TOM HEPEXOAUT B CKPBITOE COCTOSHHE Ha-
npsbkeHus uaM 3anaca. Ilpumeps! 3amaca sHepruu B
chepe MeXaHMYECKHX SBICHHH BCSIKOMY 3HAKOMBI:
yyryHHast 0aba, ToTOBas ymacTh Ha BIOHAEMYIO B

3eMJII0  CBAlO, HATSHYTHIA JIyK, TOTOBBIH METHYTb
CTpely, — BCE 3TO BIIOJHE MOHATHBIE CIydyad 3amaca
SHEpruM B Bujae HampsbkeHus. Ho To ke BbIpakeHHe
Ha TEpBbIH pa3 3BYYUT KaK-TO CTPAaHHO B IIPUMEHe-
HUM K CBETy, K Temiore. MOXXHO Ju 3amacarh TakKylo
CHIy, KaKk cBeT miu Temiora? Mor nu s, Hampumep,
YIOBHTh M CIpPATaTh HA 3aBTpPa 4acTb TOH TEIUIOTHI M

CBETa, KOTOpble OCBOOOAMIMCH IIPU T'OPEHUH MarHue-

12

Boi mpoBosioku? He TONBKO MOr, HO Jaxke clenall.
Kornma s okyHyJ ropsinyro MpoBOJIOKY B COCY[ C yriie-
KHCJIOTOM, s 3aTpaTHJl 4acTb 3TOH HSHEprud Ha pasiio-
JKEHHE YIJIEKUCIIOTHI, Ha BbLIEJICHUE yIiepoxa. OTOT
yIJIepox s MOTY CXedb 3aBTpa WJIM 3aBeIlaTh €ro OT-
JAJICHHOMY IIOTOMCTBY, M OHO, CXKHIas €ro. BOCIOJIb-
3yeTcsi TeM CBETOM M TEIUIOTOM, KOTOpbIE MBI cOeper-
JIU. 3amaciii  CEroJHs, 3aTpaTUB WX Ha pa3lokKeHue
YIJIEKUCIIOTBL.

3HAYUT, YIJIEpPOd WK BOOOIE BCSIKOE TOprOYee Te-
IO (OpoBa B TEYW, MHUINA B HAlIeM Telie), Pa3belu-
HEHHOE. HO CTpeMslieecsi COEAMHUTBbCS C  KUCIIOpO-

J0M, TMPCACTaBIILACT 3arac  JSHEPIuu. CHG,Z[OBaTeHLHO,

BO BCSKOM XHMHYECKOM IIpoLecce, B KOTOPOM TEJo,
HECIIOCOOHOE TOpeTh, MNpeBpallaeTcs B TENO, CHOCO0-
HOE FOPeTh, [eNIaeTCs 3arac SHEPTUu.

B OKOHYAaTeJIbHOM BBIBOJEC MBI IPUXOAHM K 3a-

KJIIOYCHHUIO, YTO, BO-IIEPBBLIX, PA3JIOKECHUE YIJICKUC-

JOTHI, BBIICICHUE M3 HEE YIIEpoJa MOXET IPOUCXO-
JUTh HE HUHaye, KaK IpU 3aTpaTe BHEIIHEH CHIbL, H.
BO-BTOPBIX, YTO CHJA, NpPHU 3TOM 3aTpadeHHas, Iepe-
XOJUT B COCTOSIHHE 3ar1aca.

BoopyxuBmmcs  3tuMuH  IByMS  [OJO0XKECHUAMH,
BO3BpaTUMCS K HaIlleMy JICTY.

B HeM WMEHHO MPOUCXOAUT MOJOOHBIH IpoLEcC.
W3 HecrocoOHOH K TOPEHHIO YIJIEKHCIOTHI 00pa3yloT-
ci TOpIOYMH Kpaxmaj, APEBECHMHAa M INpod. SICHO, 4TO
9TOT TIPOIECC HE MOXKET COBEpIIAThCS HHAde, Kak
Inpu COHCﬁCTBHH BHCIIHECIO MCTOYHHKA CHJIBI.

W nedicTBUTENBHO, s yXXe HE pa3 IOBTOPSJ, 4YTO
pa3lIOKEHUE  YIJIEKUCIOTHl IMPOUCXOTUT TOJBKO MPHU
CBETE, YTO [EATEIbHOCTh JIACTa HAUYUHACTCA TONBKO C
TOI MHUHYTBI, KOTZIa Ha HETO yNaJeT JIyd COJHIA.

OTOT Iy4 U ecThb Ta CUia, KOTOpasl BbI3BIBAET pas-
JIOXKEHHE YIJIEKHCIOTHI M IpU 3TOM  IOIJIOIIAeTCs,
ciaraercss B 3amac. UtoObl 3TO He IIOKa3aJoCch CTpaH-
HBIM. CPAaBHUM SIBJICHUS CBETOBbIC C SBJICHHUSAMH TeIl-

JIOBBIMHA. MBI BUIWM, 4YTO TCIUIOTa €CTb JABUXXCHHUC,

KOTOpO€, pacuarbiBasd 4YacTULBI TEJia, BbI3BIBACT €TI0
Pas3IOKECHUE. Ho cBer ectb Takke JABUXCHUE —
IIpaBUJIbHOEC, BOJ'IHOO6pa3HOC JIBUKCHUC. CJ'ICI[yIO-

niee, KOHEYHO, Ipy0Oe CpaBHCHHE MOMOXKET HaM BbI-
SICHUTh ~ pasziararoiee jaedcrBue cBera. [IpencraBum
cebe, YTO Ha TIIAAKOH TMOBEPXHOCTH BOJBI IUIABAIOT
psAOM JBa JIETKMX Teja, JiBa JEpeBsiHHbIX [mapa. He-
MOJaJIeckKy OT HUX MBI OpOCHM B BOJY KaMEHb: OT He-

ro HOﬁIIyT Kpyry, u Ka)KZ[LIfI pa3, 4TO HOBas BOJIHA



Oyner mpobOeraTh MOA IUIABAIOIIMMH IIApaMu, B30Opa-
ChIBasi HA TpeOeHb OAWH, MOTPYXkas B JIOKOUHY Ipy-
rof, oHa OyJgeT pa3bEOUHATH HX, NOPHIBATH MEXIY
HUMHU cBs3b. Kamenb, paromuil Kpyru, — 3TO COJIH-
1I€, OT KOTOpPOr0 IMOCTOSHHBIMH, PaCXOAAIIMMUCI B
OECKOHEUYHOCTh KpyraMu O€ryT CBETOBBIC BOJIHBI, C
TEM TOJBKO PA3IMYMeM, YTO 3TH BOJIHBI IPOOETraroT B
cexkyHay 290 000 Bepct, 4TO OHM TaK YacThl M Mell-
KH, 9YTO Ha OJHOM JIOMME HX IIOMEIIACTCS CPEeIHUM
gucioMm 50 000.

OTH-TO MOYTH HEMBICIMMO OBICTPO UeperyloIue-
csl BOJHBI, YAapssich B JIHCTE O eme Ooiee MEIKHe
aTOMBI yTJIepojia U KHCIOpOJa, COSIUHEHHbIE B yTie-
KHCIIOTY, PAaclIaThIBAIOT HX, IMOPBIBAIOT CBS3b MEXIY
HUMU: KHCJIOPOJ OCBOOOXIAeTCs, a YIJIEepox ToTdac
BCTyMaeT B Apyrue coeauHeHus. Ileppoe U3 HUX, O
Cym€CTBOBAHMU KOTOPOI'O Mbl Y3HAa€M IIpU MNOMOLIH
MHKPOCKOIIa, — Kpaxmal.

Tonbko 4TO MBI BHJIENH, KaK MOXXHO COXPaHHTh
BIPOK TEIJIOTY M CBET ropsimiero Maraus. To ke om-
paBIOBIBACTCSI M OTHOCHTEIBHO COJHEYHOTrO JIyda.
ITpocTo cXBaTUTH M CHPSTATh JIyd COJHIA MBI HE B CO-
CTOSIHAH, HO 3aTO C 3TOI0 IENbI0 MBI BBIPAMINBAEM
pacT€Husd, KOTOPbIE CBOUMHU JIMCTBAMU HE TOJBKO HU3-
BJIEKAIOT YIJIEPOJ M3 BO3AyXa, HO BMECTE C OTHM YTI-
JIEpOAOM TMOTJIOMAIOT M CJIaraloT B 3amac CXOPOHHB-
muiics B 9TOM yIiIepoje JIyd coiHma. B nposax Hac
TpeeT Jyd JIETHETO COJHIA; OH X€ B JJIMHHBIA 3UM-
HUH Bedyep CBETUT B JyYHMHE HAIIEro KPeCThbsSHHHA U B
Halell ceede.

Tak Kak NHCT CIYXWHT TIJIaBHBIM 00pasoMm st
YJIaBIIUBaHUS CBETa, TO HaM CTaHOBHUTCS IIOHSTHBIM
(uznonmornueckoe 3HaUCHHE €ro MpeolIagaromero
pa3BUTHA B IUIOCKOCTU: €MY BbBII'OJHEC HMETH IIJIOC-
KyI0, 4YeM Kakylo HHYyI ¢opmy. Benmmumua Bceit 3Toit
MOTJIOLIAIONIEN CBET JMCTOBOM IMOBEPXHOCTH y HEKO-
TOPBIX PAacTeHHH JO BOCBMHUJECITH pa3 Oojee 3aHH-
MaeMOH MMH IUTONIAa 1 3€MITH.

Tonpko Temepb MBI B COCTOSIHHM OIIGHUTH BIOJ-
HE 3HA4YECHHE IIPOLECCOB, COBEPIIAIOIIUXCS B JIHCTE.
C OIHOH CTOPOHBI, 3TO IPOLECC YCBOEHUS ONHOTO U3
Ba)XHEHWIINX COCTaBHBIX Hadal PAaCTCHUS] — YTIIEPO-
Ja — M B TO K€ BpeMsl IpolEecC MPEeBpaIleHNss Heop-
TaHMYECKOTO BeEUIeCTBa B oOpraHumdeckoe. Kak Mbr

CKaszajii, BCE€ OpPraHUYe€CKOE€ BEUIECTBO, BCTpPEUArO-
aieecsi B paCTCHUAX U B JKUBOTHBIX, IIPAMO WK KO-

CBEHHO TpoucxoauT u3 smcta. C Apyroil CTOpPOHBI, B

Jlucm

JUCTE COBEpILIaeTCs TOT MPOILECC, KOTOPHIH CBA3bI-
BaeT CYILECTBOBAaHHE BCErO0 OPraHUYECKOro MHUpa C
coiHIeM. JIUCT CIy>KUT Kak OBl MOCPEIHHKOM MEX-
Iy JIOOBIM TPOSIBICHHEM JHEPIHUM B OPTraHUYECKOM
MUPE U COJIHLUEM — OTUM 06]_HI/IM HUCTOYHUKOM DHEP-
M. 3amacoM COJIHEYHOW JHEPIrud, NOTJIOUICHHON
pacTeHHeM, HOJb3YeTCsl HE TOJBKO CaMO pAacTeHHUE,
HO W BCE >KMBOTHOE IApCTBO M 4YeJOBEK. MBI BHJE-
JIM, YTO IPOpACTarolliee 3€PHO HArpeBaeTcs; HO OT-
Kyaa >ke B3suach 3ta Terora? OHa mpou3omuia OT
JOBIXaHMS, OT CXKUTAHMS YacTH OPTaHWYEeCKOro Be-
IIECTBA, 3aBEIIAHHOTO CEMEHHM MAaTEePUHCKHM pacTe-
HueM. Ho Bens Ha oOpa3zoBaHHE 3TOr0 OpraHHYECKO-
ro BeIeCTBa 3aTpaueHa OblIa 3HEPrUsl COJHEYHOTrO
Jlyya — CJIEJOBATENIbHO, IIpOpacTalouiee B 3eMIle Ce-
M  IOJIb3YeTCs  TEIJIOTOM  Jiyda, MOTIJIOUIEHHOMN
B3pOCIIBIM pacTeHHeM. TOYHO Tak k€ M MBI, NPHHU-
Masi B NHIIy OPTraHUYECKOEe BEIIECTBO, BMECTE C TEM
MIOTJIOIAeM COXPAHEHHBIH B HEM COJHEYHBIH JIyd |
yHnoTpebisieM ero Ha TO, YTOOBI COrpeBaTh WM IPH-
BOJIMTH B JIBUXKEHUE CBOE TEJO.

3Ha4YnT, JHCT, B KOTOPOM MBI TIPH3HAIN YK€
€MHCTBCHHYIO €CTECTBEHHYIO JIabopaTopHIo, TIe 3a-
TOTOBJISICTCS OPTaHUYECKOE BEIIECTBO Ha 00a IapcT-
Ba MPHUPOJABL, TOT K€ JHUCT U B TOM € CaMOM IpOLeC-
ce YCBOGHHUS YIJIepoja 3amacaeT Ha HHUX BHEPruro
COJTHEYHOTO JIyda, CTAaHOBHUTCS, TaKUM 0Opa3oM, HcC-
TOYHUKOM CHIIBI, TIPOBOJHHKOM TE€IUIAa M CBeTa IJIs
BCETO OPTaHWIECKOT0 MUpA.

Jlo cux mop Mbl TOBOPWIH B OOLIMX BBIPAKEHUSX:
B JIMCTE pAa3/laraeTcsl YIrIeKHCIOTa; B JHCTE IOTJIO-
LIAETCsl COJHEUYHBIM CBeT, U T. A. Ho MBI uMeem mpa-
BO BBIPA3UThCS TOpa3llo OIpEAEICHHEe: B OTIUYUE OT
YCBOGHHUSI JAPYTUX IHUTATEIbHBIX BELIECTB, 1O OTHO-
HICHUI0 K YCBOGHHUIO YIJIEPOAAa MbI MOXEM BIIOJIHE
OIpeNIeNIEHHO YKa3aTh TOT MMKPOCKOIMYECKHH ouar,
B KOTOPOM IIPOHUCXOAUT 3TOT Ipouecc. JTO 3eICHOE
XJIOPOHUIIIOBOE 3epHO. MBI MOXKEM €O BCEIO XKemae-
MOK TOYHOCTBHIO YGCILI/ITLCSI B TOM, 4YTO JIy4Yd COJIHLA
JEUCTBUTEIBHO MOTJIOMAIOTCA XJIOPOQMUIOM H 4TO
HMEHHO ATU IOIVIOIIEHHbIC JIyYH BBI3BIBAIOT DPAa3JIo-
JKEHUE YITIEKHUCIIOTHI, KaK IMEPBBIH aKT yCBOGHHS YT-
jgepoaa, W oOpa3oBaHHE KpaxMalsla, KaKk €ro MoCie-
HUil akT. Takum 00pa3oM, 3€JNCHBIH IBET, 3aBHCS-
muii 0T CBOEOOPa3HOro MOTJIOIICHUS CBETa 3epHAMU
xnopoduia, SBISETCS HE CIy4ailHBIM CBOICTBOM

PaCTEHUA U TECHO CBsA3aH C CaMbIM CYHICCTBECHHBIM
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MPOIIEHTOM €ro nuranus. Me JmcT, Kak [enoe*, a
HMEHHO COOOIIAoIIee eMy 3eJIeHbIN; IBET XJIOPOQHII-
JOTIOE  3€PHO CIYKHUT, KaK MBI BBIPRKAIKCH paHee,
MOCPEJIHUKOM MEXJIy BCCIO JKM3HBIO Ha 3emie® u
COJIHIIEM .
Mzl

JIucTa.

O3HaKOMWJIIMCh C  OTIIPAaBJICHUEM  3€JICHOTO

Ber [_')aCTeHI/IiI>k JIMIOICHHBIC 3CJICHBIX ‘IaCTeﬁ,
HECTIOCOOHBI HECITOCOOHBI

K HeMmy, caMu s cebst

Hpra6aTLIBaTI> OpPraHuveCKOC BEIICCTBO U3 YIJICKUC-

JIOTBl. @ BBIHYXKJCHbl JKUTh Ha CYET OPraHU4ecKOoro
BEIECTBA, BHIPAOOTAHHOTO  JPYTUMH  PACTCHUSIMH.
TakoBbI, Hampumep, TIpPHOBI, Kak Te, KOTOPHIE MBI

MPUBBIKIM HAa3bIBaTh 3TUM HMEHEM, TaK M T€ MHUKPO-
CKOIMUYCCKHE TPHOBI, KOTOPhIC MBI Ha3bIBacM OOBIK-
HOBEHHOM Onn
TOJBKO Ha TIOYBE, COZAEpKalleld TOTOBOE OpraHuyvec-

IIJICCCHBIO. MOryT CylIe€CTBOBATh

KOE€ BEIIECTBO; BCSAKas IONLITKA BOCIHUTaTh HX B
cpelie, He Colepxaiieil ero, Kak Mbl 9TO JAENajid C 3¢-
0ECIIIOAHOIO?.
Crofa e OTHOCSTCS W TaK Ha3bIBAEMbIC UYXKEsIHbIE
pacreHus,

JICHBIMHU  paCTCHUAMH, OKa3ajlaCb OBl

KOTOpbBIC, IIpHUCACBIBAsACH K cTeOsiM U

KOpHSIM JAPYTUX DPacTeHWH, MUTAIOTCA Ha MX CYeT: Ta-

KOBa, Harpumep, 3apasuxa, TMOABJIAIOIIAACS Ha

KOpPHSIX KOHOIUTM: TakoBa mnoBuwiuka (Cuscula), 00-
BUBAIOMIAsiCs BOKPYr crTeOiieit XMensl, JbHA, KIeBe-
pa, TpHCACHIBAIOMIAsCI K HUM M TIOJ KOHEI[ COBCEM

ux HucTolIaromiasd. Bce st pacTeHus Wi HUMEIOT

BMECTO JIMCTBEB HEB3PAYHBLIC, HE 3CJICHBLIC ‘{eHIyﬁKH,
WU BOBCE HE WMEIOT JIMCTBHEB. OJTH pacT€Hus, HECIIO-

! HeobOxomuMmoe YCIOBHE — COXPaHHTb COPAa3MEPHOCTH
BCEX YacTell Kypca — HE JO3BOSIET MHE JaTh TAaKOE Pa3BUTHE
9TOM WHTEpecHeifeld ri1aBe (U3MOJIOTHM  PACTCHH, KaKoOro
oHa 3acmyxuBaeT. JKenaroume ONMKe O3HAKOMUTBCS C  3TOIO
CTOPOHOIO JKM3HM DAacTeHHs] HalIyT Ooliee MOmpoOHOE H3NIOKe-
HHE TpEAMETa B TOMELICHHOM HIDKE, B TPHJIOKCHHH, JICKIIHH
«PacTeHHe KaKk HCTOYHUK CHWJIBD), KOTOpas, B CBOK O4Yepelb,
NPE/ICTABIISIET MOMYJISIPHOE M3JI0XKEHHE IJIABHBIX  PE3YJIbTaTOB
MOET0 CIIEHUANBHOTO TpyAa «O0 YCBOGHHMM CBETa PacTCHHEM» U
JATbHEMIINX MOHMX HCCJENOBaHMIT B OTOM HampaBieHuu. Eine
nojpobHee (haKThl TH MJIOKEHBI B JIEKIMH «PacTeHus W con-
HeuHast SHeprus» (B moeM cOopHuke «Jlekumu u peun», Mock-
Ba, 1888 1., a Tawke ormensHOl Opounopoi). Ilpum. aBTopa.
Cm. takke: K. A. TummpsizeB. CounHIle, KU3Hb U XJIOPO(DHILL
M.: Cenbxosrus. 1948. (ITpum. 1949 .)

IMonpobHee 0 muTaHUH TPHOOB, COKUTENBCTBYIOMIMX C BO-
JIOpOCIISIMM, CMOTPH HKDKE, B NpwiioxeHud, cratbio K. A. Tu-

Mupsi3eBa O JIMINAMHMKAX I0J HasBaHueM «Pacrenne-cuHkc*
(ITpum. 1949 ).
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COOHBIE K CaMOCTOSITEJILHOMY CYIECTBOBAHHIO, a CO-
CYIlME CEKH W3 JAPYTHX PACTEHHId, MBI Ha3bIBaeM BO-
obmie napasumamu. Bce oHM. a B OCOOCHHOCTH MeJ-
KAEe TapasuTHble TPHOKH,

NPpUIMHAONIUE  pas3jin4-

Hble OOJE3HH pAacCTeHHSAM, COCTABISIIOT  MCTHHHBIN
OMY 3emilesieNblia, HEpelKO BBIPHIBAS Yy HEro M3 pPyK

LCJIBIC )KaTBBbI.

TakoBo 3Hauenwe jucra. Ero aesarennLHOCTH CHAO-
JKaeT HEOOXOIMMEIM BEIIECTBOM M HEOOXOAMMOM CH-
JIOW BECh OpPraHMYECKUH MHp, HE HCKIIOYas 4YeJoBe-
Ka, M, HECMOTpS Ha TO, KaK CKa3aHO BbIIIE, B Teue-
HHE BEKOB UYENOBEK YIOPHO OTKa3bIBAJICS IPHU3HATH
3a HUM pOJb HE TOJBKO HEOOXOJMMOro, HO Jaxe IO-
JIE3HOTO OpraHa.

DOTa BEKOBas HECHpPaBEMJIMBOCTb, OTa 4YepHas He-
OJIaroJapHOCTh ~ OCBEIICHAa Jaxke mod3ueld. Kaxmprid
W3 HAc, KOHEYHO, elle C JeTcTBa 3HaeT OacHio Kpbi-
noBa «/lucmer u Kophuy», W, OfHAKoO, 3Ta OacHSI OCHO-
BaHa Ha COBEPIICHHO OIIMOOYHOM IOHMMAHHU €cTe-
CTBEHHOTO 3HaueHWs Jmcra. KpbUIoB oOkieBeTtan B
HEl JHCThs, W TMOTOMY B KauyecTBE OOTaHHMKA, 3HAYMT
aJlBOKaTa pacTeHHs, S BO3bMY Ha ceOs HMX 3allUTy |
IOIILITAKOCH l'lpe)l.]'lO)KI/IT])

B3aMEH KpBUIOBCKOH Ipy-

rylo 0acHIO, KOHEYHO MEHEee MO3THYECKYl0, HO 3aTo
Gonee COIMacHYI0 C HPHPOIOH M 3aKIIOYANONIYI0 00-
nee cTporyro Mopamb. CMBICT KpBUIOBCKOH —OacHH

BCAKOMY U3BECTCH. KOpHI/I — 9TO TC,

Ubu paboraroT rpyoOble pyKH,
[IpenocTaByB MOYTUTEILHO HAM
IMorpy:xatbcst B UCKYCCTBA, B HAYKH.
IIpenaBaTbCs CTPACTSAM M MEUTaM.

KopHu — 3T0 TOT «TeMHBII» 1O/,

Kto Opezer 1o >xuteiickoii nopore
B Ge3paccBeTHOl riryO0Koit HOUH.

JIuctest — 3TO MBI, «IOTpY)KaloLIHecss B HCKYCCTBA, B
HayKn», MBI, IMOJB3YIOMIMECS] BO3IYXOM M CBETOM U Ha
JIOCYTE «IpEIaroIuecss CTpacTaIM W MedTam». [lpu-
3HaBas TOJIBKO 3a KOPHSAMH TPYAOBYIO, TIPOU3BOIU-
TENBHYIO JEATENbHOCTh, KpBUIOB BHANT B JIMCTBSX
ONMH OJieCTANMN, HO OECHONIe3HBI Hapsl W, BBICTAB-

Jig UM Ha B BCIO ITYCTOTY UX CyHI€CTBOBaHUS, TPE-









OyeT OT HUX, YTOOBI OHHM XOTh OBLIM OJAaroJapHbl CBO-
UM KOPHSIM.

Ho copaseymuBo 1u Takoe MHenue? Touno mu
JIACTBS, HACTOSIIHE 3CJICHBIE JIHCTBS, CYIIECTBYIOT
UL TOTO TOJNBKO, 4YTOOBI IenTarbcs ¢ 3edupamy,
yroOBl JaBaTh MPUIOT TMACTYyIIKaM W MAacTyIIKam?
TouHO JM JMCTBS OJHOIO OJIArOAAaPHOCTBIO B COCTOSI-
HUM IUIaTUTh KOPHSM 3a UX ycayry? Mel 3HaeM, 4TO
3TO HEBEpHO. MBI 3HaeM Telepb, YTO JIHCT HE MEHee
KOpHSl THTaeT pacTeHue. B mpomremmeidr Oeceme MBI
BUJIENIM, YTO CTaJOCh C JIUCTBSIMH U BCEM PACTEHHEM,
KOTOPOMY KOPHH OTKa3ald B TOM XeJe3e, KOTOpoe
OHH C TakiM TpPYIOM JOOBIBAIOT U3 3eMiH. B ciemy-
IOIIEH MBI YBHIHMM, YTO CTaloOCh Obl U C KOpPHEM, €c-
i Obl eMy JIMCTBsl OTKa3ald B TOH BO3IYIIHOH, HEo-
Cs3aeMOM ITHINE, KOTOPYI0 OHH JOOBIBAIOT IIPH IIOMO-
1M CBETA.

Wrak, muctes KpbuioBa coBceM HE IIOXOXKH Ha
HACTOSIIIME JIMCTBS: €CIIH CpaBHEHHE C ero Oecroies-
HBIMH JIICTBSIMH MOXET OBITh TONBKO IIO30PHO U OC-
KOPOUTENbHO, TO CPABHEHHE C HACTOSIIMMH JIHCTHS-
MH BIIOJIHE JIECTHO.

Ho ecmu wu3MeHsieTcss coiepikaHue OacHM, H3Me-
HseTCd U ee Mopaib. Kakylo jke MOpaib BBIBEIIEM MBI
n3 Hamelr O6acHu? Mopanb 3Ta MoXeT ObITh oxHa. Ec-

M MBI JKeJaeM MPHHATh Ha CBOW CYET CpaBHEHHE C
JIUCTOM, TO MBI JOJDKHBI NPUHATH €0 CO BCEMH €ro
nocieAcTBUsAME. Kak JHCTBS, MBI JIOJDKHBI CITYXKHTh
JUTSL HAIIUX KOPHEW MCTOYHUKAMH CHITBI — CHIIBI 3HA-
HUSI, TOW CHIBI, 0€3 KOTOpOH TMOPOK OECIOMOIIHO
OIYCKAIOTCS CaMble MOry4ne pyku. Kak JHCThs, MbI
JOJDKHBI CITYXKUTh [UISl HAIIMX KOPHEH MPOBOJHHKAMU
CBeTa — CBeTa HayKH, TOIO CBeTa, Oe3 KOTOpOro He-
PEeIIKO MOrubaroT BO MPaKe caMble YECTHBIC YCHIIHSL.

Ecnu ke Mbl OTKJIOHHM OT ce0si 3TO Ha3HAYCHHE,
€CITM CBET Ham OyJeT ThbMa WM €CJH, TTOJ00HO BBIMBI-
NUJICHHBIM JIUCThSIM OacHOMKCIIA, MBI HE OyaeM Iia-
TUTh HAIIMM KOPHSM 32 HX YCIYTH yCIIyraMH e, ec-
I, MOJNyd4as, Mbl He OyAeT HHYero [aBaTh B3aMeH,
TOr/a Mbl OyJieM HE JIUCThs, TOTJa MbI HE BrpaBe Oy-
€M BelM4aTh ceOsl JUCThSIMH, TOIIA B CIOBAape IpH-
pOmBI HAWmyTCs UL HAc Jpyrue, MeHee JIECTHBIC
cpaBHenust. ['pu0, mieceHb, mapasuT — BOT T€ CpaB-
HCHHS, KOTOPbIE B TAaKOM CJydac OXHAAT HAc B
9TOM CJIOBape.

TakoBa Mopajb, KOTOPYIO MBI MOXXEM H3BJICYh W3
3HAKOMCTBa C JIUCTHSIMH — HE TEMH, KOTOpbIC CO37/1a-
JI0 BOOOpaXEHHWE T03Ta, a HACTOSIIUMH, IKHUBBIMH
JHCTBAMK, - MOpajib, OBITH MOXeET, 0Oojee CypoBas,
HO 3aTO COIJIacHasl C 3aKOHAMH TIPUPOJIBL.
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CTEBEJIb

Bmopocmenennas ponv cmebnsi Kak RNOCPEOHUKA MedxHcOy aucmom u Kopuem. — Dopmel cmebnst. —

Buympennee cmpoenue. — Ilnemouka,

MexaHuveckue u npoeod;zu;ue. —

60OKHO U COCY). —

Coeounumenvhas —mKamb

Tpu muna mkawneli: numamenbHbvle,

u nyuku. — Cmpoenue cmebneii y

OOHOOOMbHBIX U  08VOONbHLIX pacmenull. — [[pesecuna u kopa. — Bocxodswuii mok 600bi. — Eeco

nymos u npuduna NnoOHAMUsL. —

aucmoes. — Hcnapenue 600vi. — Poav ycmouy. —

Eblcmpoma 08UICEHUS COKa. — Bnauenue

seuecme, 8blpa60maHHle JUCMOM. — Hymb

Vuacmue «rophsa.

npoobKosou

2moezco

— FE20 s0o0onoovemnas cnocobnocms. Yuacmue

Ponv cocydos. — 3Hauenue OKaUMAEHHbIX NOp. —

MKAaru. — ,ﬂ@uofcenue numameilibHvlx

osudiceHusi. —  3Hauenue  CumMoSUOHLIX U

MIIeYHbIX cocyboe. — Hpuwuna 21020 OBUNCCHUS. — 06pa308aHue 3anacose numamnmeJjlbHblX eewecme

PaccmaTpuBasi pacTeHHe HCKIIOUHTENBHO C TOUKH
3peHUs] NUTaHWS, MBI BIpPaBe, KaK YK€ CKaszalld, BU-
JeTh B HEM TOJBKO JBE OUCHb Da3BHUTHIE MOBEPXHOC-
TH. TIPUCTIOCOOJICHHBIE K TOW IBOSKOH cpene, B KOTO-
poifl OHO XmBeT. DTO TOBEPXHOCTH KOpPHEBas W JIIHC-
ToBasi. IlepBas, mpucmocoOJIeHHass K TBEpAOW cpere,
K TI0YBE, OCOOCHHO pPa3BHTa B JUIMHY, ITOTOMY YTO KO-
PEHb JOJDKEH INPUNTU B COINPUKOCHOBEHHE C BO3MOXK-
HO OONBIIMM YHCIOM YacTWYEK IOYBBL, BTOpas, INpPH-
crocobeHHas X MOIVIOMICHUIO BO3AYIIHBIX YACTHI[, a
IIAaBHOE — K TOTJIOMICHHIO MAJaloNmIero Ha pacTeHHe
CBETa, pAa3BHTa IPEHMYIIECTBCHHO B  IUIOCKOCTH.
braromapst TakoMy YCTpOHCTBY NpH OIarompHsTHBIX
YCIOBMSIX TMOYTH HU OJHA YacTHIA MOYBBI HE YCKOIb-
3aeT OT KOpHSA, HM OAWH Jyd COJHIA HE MpOManaeT

JapoM U1 paCTCHUSA.

BemecrBa, mpuHHMaeMmble KOpPHEM M JIHCTOM, CO-
BEpLICHHO Pa3IM4Hbl U B TO K€ BpeMs OJUHAKOBO He-
OOXOAWMBI UL pAacTEHHs: OYEBHIHO, YTO I CyIle-
CTBOBaHMS KaXJIOr0 M3 OSTHX OPraHoB, Wil oOIero
CYILECTBOBAHUs LEJIOr0 pPAcTeHHs HEeOoOXOIMMO, dYTO-
ObI Mexay OOOMMHM OpraHaMH CyIIECTBOBAJ JESATENb-
Hbli 0OMeH. OpraH, COCTUHSIONIMA 3TH JBE MOBEPX-
HOCTH, Hecymui mucths U ciyxammit I[TocpenHukom
MEXy HIMH 1 KOPHEM, — CTe0elb.

B kauectBe mocpenHmKa cTeOenb HE MPEICTaBIIS-
€T TaKoro CYyLIECTBEHHO HEOOXOAMMOrO OpraHa, Kak
KOpeHb W JIHCTBS, W IIOTOMY HHOTAA ObIBaeT OYeHb
cnabo pas3BUT;, HAOOOPOT, B TeX CiIydasX, KOrJa OH

/1]

pa3BUT, OH C BHOYy WIPaeT

o0t

caMyl0  BBLIAIOIIYIOCS

camylo
(M3HOHOMHUIO pPACTUTENIBHOCTH B JaHHOW MECTHOCTH.
Bceem

pOIb,  OTIpeneIsis OONIMK  pacTeHwus,

3HaKOMO, HAaIpUMep, PACTEHHE HOOOPOIICHUK,
cocrosliee M3 IIy4ka JIMCTHEB, COOPaHHBIX B PO3ETKY
M TOYTH IUTAIIMS JIOKAlIMX Ha 3eMJie; 3[ech CTeOelb
HOYTH HE PasBUT, U HOTOMY-TO JIUCThSI TaK MEXIY CO-
Ooii commxensl. Hedyro momoOHOE ke, HO B OOJBIINX
pasmepax, Mbl HMEeM B aMEPHKAHCKHX araBaX, pac-
Tylux B I0KHOW EBpome M pa3sBOAMMBIX B TEIUIMLIAX:
y HHX BCE pAaCTEHHEe COCTOMT M3 IIy4Ka TIPOMAJIHBIX,
HOYTH B CaXEHb [UIMHOI, MSCHUCTBIX JIMCTBEB, KOTO-
pple pa3 B JeCATOK JeT!
CTpEJIKy
(dopmoro  KomoccalbHbIl  KaHnensiop. BecbMma

BBIKMJBIBAIOT IIBETOYHYIO

Ca)XCHH 4YeThIpe JUIMHOK, HAIOMUHAOLLYO
crmaboe
pasBuTHE CTEONsT TPEICTABIACT HaM TaKkKe OJHO B
BBICIICH CTENeHH JI0OOMBITHOE —apUKaHCKOE —pacTe-
mue. IlpexctaBpTe cebe mOUTH OCECIUIOOHYIO CTEIb,
Cpeau KOTOpPOW MeCTaMH, €Ba OTHEISSICh OT MOBEpX-
HOCTH 3€MJIH, NPUIOJAHMMAIOTCS KAKHE-TO Kak Obl
MHA WM OOpyOKH, HECKOJIBKO BOPOHKOOOPAa3HO BHI-
noJNONIeHHBIe U ¢ Oopo3nmkoill morepek. B 00e cTopoHb
OT 3TOH OOpO3IKM C KpaeB IHS TSAHYTCS apIiMHa Ha
IIBa, a WHOTJAa M TOYTH Ha CaXeHb B JUIMHY, JBa Ka-
KHX-TO JIOCKYTa,

Ipru HavaJl€ KECTKUE, KOXKUCTHIC,

3CJICHOBATBIC, a4 Ha KOHIAax H06ypeBHII/Ie, BBIIBCT-

1IMe, paCTperiaBIInECs Ha OoJee Y3KHUE€ TECbMbI —

! A B HAIUX TeIUIMI[AX TOpa3lo peXe, OTKyJa Ha3BaHUE

CTOJIETHEIO aJIod, II0[, KOTOPbIM pacTeHue 3TO OOBIKHOBEHHO

CJIBIBET Y HAIITNX CAZIOBHUKOB.



Cmebens

Bemveuuus (Welwitschia mirabilis)

OJJHAM CJIOBOM, COBEPIICHHO H3MOYAIUBIIMECS; Ha
KpasX BOPOHKOBHIHOTO ITHS KOe-IJie HpPHUIIOJHUMA-
I0TCS BETOYKUM C MEJIKHMU HIMIIKAMH, HalOMMHA0-
UMMM IIWIIKA XBOWHBIX. OT0 Welwitschia (BenbBu-
4msg), Tpo3BaHHAs 3a BCE CBOM  OCOOEHHOCTH
mirabilis — uyznecHor. 3HaueHHE ONHMCAHHBIX 4Yac-
Tel TaKOBO: IEHb, MOYTH 3apBIBIIMHCS B 3€MJIIO H II0-
CTENEHHO TepexXosuMii B KOPeHb,— CTBOJ 3TOTO
pacTeHus, peiKo IpeBBIIamuil 1Ba (yTa UIMHOH,
HECMOTPSI Ha TO YTO PACTEHHE OCTUTAET CTOJETHETO
BO3pacTa; JiBa ONMCAHHBIX JIOCKyTa — Iapa JIHCTHEB,
KOTOPYIO COXpaHSeT pacTeHHe B TEYEHHEe Bcel cBoei
XKW3HH; yMHpas ¢ KOHIIOB, OHM IIOCTEHNEHHO HapacTa-
IOT C OCHOBAaHUS M TaKUM 0Opa3oM JOCTHTAIOT TaKOTO
riry0OKOT0 BO3pacTa.

OT 9THX TPU3EMHUCTHIX,
pacTeHHUi chelaeM CKauyoK K CTPOWHBIM,

noutH GeccTeOeNnbHbBIX
BBICOKHM
najbMaM, KOTOpble JHAIMXEp Npo3Bal principcs, TO

€CTh KHS3bSIMH PACTHTEIBHOrO Mupa. Y HHX CTBOI
yCTpeMJIsieTCsl BBEPX MPSMBIM, OTBECHBIM CTOJIOOM,
YBCHUYAHHBIM Ha BEpPIIMHE KOPOHOH JHCTHEB, MOI00-
HO KOJIOHHE, U1 KOTOPOH OHH, TOBOPSAT, HMOCITY>KIIH
obpasmom. Ho cTBONBI manbM MPEACTABISIOT HaM
€lIe TOJNBKO OIHOCTOPAHHEE Pa3BUTHE — pa3BUTHE B
JUIMHY; OHH OYEHb CTPOMHBI, BBHICOKH, HO OOBIKHOBEH-
HO HE BETBATCS M HE pacTyT B ToamuHy. CoBepileH-
HO WHOH OOJIMK W BMECTE C TEM BBICIIEE Pa3BHTHE
cTeOeBoid OpMBbI TIPEICTABISIFOT HAM CTBOJBI Ha-
[IMX XBOMHBIX M JIUCTBEHHBIX JAepeBbeB. OHH B Tede-
HUE BCEH CBOEH XWU3HM YTOJIIAIOTCA M BETBATCS W,
TakuM 00pa3oM, MOTYT JOCTUTaTh KOJIOCCAIBHBIX
pa3smepoB. Tak Hampumep, B CHATOH KOJBLIOM KOpe
Kamu(OpHCKON CexkBOWM (pUCYHOK Ha c. 149) Mox-
HO OBUIO YCTPOUTH MOMEUICHUE U TAHIIEB; B IYIUIO
TPOMaJHOTO KalllTaHA HAa DTHE MPUIOTHIACH HEOOJb-
11ast YaCOBEHKA, a I0J1 30JIEHBIM HaBeCcOM 0a00ab0B
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YKPBIBAIOTCS, IO CJIOBaM IYTCIIECTBEHHUKOB, ILIEJIbIC
KapaBaHbl. XOTS B HAIMX JIOTaX HE BCTPEYAeTCs Ta-
KHX KOJIOCCOB, HO M B HHUX MOXHO JIFOOOBAaThCs HEHO-
BBIMH CTapO)KMJIaMH, MHOJOOHBIMH KYyHIIEBCKOMY IIy-
Oy, BOCHpOM3BEACHHOMY Ha Hamel ¢oTorpadum.
Ero moryumii cTBOJN, MOYTH B YeTHIpe OOXBaTa TOJIIH -
TI0I0, TIOMHHMMAETCsl CO JHAa IIyOOKOro oBpara, a Bep-
IIMHA PACCTHIACTCSl Haj MAaKyIIKaMH CTOJITMBIIAXCS
HO OOpBIBY JIMI u OCHH'.
TakoBbl pa3Mepbl, KaKMX MOXET JOCTUraTh CTe-
0enb. WCHONHSASA CBOE Ha3Ha4YeHHE —
aTY 3eJICHYIO

NpeaAHa3sHA4YCHHYIO [JIs1 YyJIaBJIMBAHWUSA COJIHEYHBIX JIy-

HECTHU 1IaTep

JIACTEEB, TPOMajIHYIO MOBEPXHOCTD,
yel, W HeIb3d HE 3aMEeTUTh, YTO ISl DTOM IIeIH OH
MpeJicTaBIsIeTCsl BecbMa  IienecooOpasHbM.  J[0OBOIBHO
BCIIOMHHUTh, KakoW NOJIyMpak LApPUT B XBOWHOM Jecy
Nake B SPKUH IeHb, 9TOOBI yOemuThCS, YTO HIJIBI
JOJDKHBI OBITH pacrpelielieHbl Ha cre0lie CaMbIM BBI-
TOAHBIM 00pa3oM, IS TOTO YTOOBI MpPU HE3HAYHTEINb-
HOH WX IIMPHWHE OHM MOIJIM MEepeXBaThIBaTh OOJBIIYIO
YacTh IAJAIONIET0 cBeTa. I JeHCTBUTENBHO, €CIH C
MepBOTO B3IIIAAA pACIpelielieHne JHCTEB Ha cTedle
Ka)XeTCsl 4YeM-TO COBEpLIEHHO CIIydaifHeIM, TO Ooiee
BHUMaTeIbHOE H3y4YeHHe OOHapyXHWBaeT B 3TOM OT-
HOIICHWH  3aMEYaTelIbHyI0 IPaBHIBHOCTE.  [lepBBIM
oOpaTHBIINM BHHMaHHE Ha 3TO OOCTOSTENLCTBO OBLI,
KaxeTcs, 3HaMeHUTbi Jleonapno na Bunum, HO
TOJTBKO B HACTOSIIEM CTOJIETHH SIBICHHE 3TO MOABEp-
IJI0Ch TOAPOOHOMY H3y4YEHHIO CO CTOPOHBI OOTaHH-
KOB. OTa IPaBWIBHOCTh PACIIOJIOXKECHUS BBIpaXkaeTcs
IJaBHBIM 00pa3oM B TOM, YTO JIMCThSl pa3MeEIaloTcs
Ha cTebyme TakuM o0Opa3oM, YTOOBI 1O BO3MOXKHOCTH
HE 3aCJIOHATh, HE 3aTEHATh JpPyr Opyra, a B TO e

BPEMsI U HE OCTABJIATH IIPOMEIKYTKOB, B KOTOPBIC

! B nmocnennee BpeMs XJIONOYYT O COXPAHEHUH «IIAMSITHH-

KOB IIPUPOJIBI», MPOESKTUPYIOT UL 3TOrO Lelble INTaThl C IpH-
JIMYHBIMA OKJIaJaMU U T. 1.

Ho BoT Gonee copoka jier s oOpamiaro BHUMaHHE Ha KyH-
neBckui xy0 (eM. c. 148). m Hamiencst TOIBKO OXMH MOJIONOI
Ooranuk (B xypHane « EcrecTBo3Hamme u reorpadus»), IiIy-
OOKOMBICIIEHHO H3PEKIINH, YTO OH «HHUYEro OCOOCHHOro He
npencrapiusger». Cynsd IO TNpeKpacHOr aksapenu (KOTOpyro
nogapua MHe B 1913 r. A. H. CrporaHoB), y 3TOro MOCKOB-
CKOr0 CTapoXuiga 00OApaHa 3HAYMTEIbHAs HacThb KOPBI, TaK
9TO €ro JajbHeHIIeMy CyIIeCTBOBAHHIO TPO3HUT OIIACHOCTb.
K croBy ckasate, HEyXkenM y Hac B IIKOJAX Yd4aT TOJBKO
«IAPEBOHACAK/CHUIO», a HE ydyar, 4To, OOAMpas KOpy, YHHY-
TOXKAIOT Yy/IHBIC KAMATHUKH IPUPOABI»?
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Kynyeeckuit 0y6
MOrJIM Obl OECHONE3HO MPOCKAIB3bIBATH COJNHCYHBIC
Jyud. B CHOpaBeyIMBOCTH JTOTO MOXET YOEIUThCs

BCAKHMI TpU TNEPBOM B3MIIAZE HAa PO3ETKY JIUCTHEB I10-
JOPO’KHHKA: OHH BCE MEXIy CO0OH depemyroTcs, Tak
YTO TOJBKO JEBSTHIA JIHCT TPHKPHIBAET TIEPBBIA, TO
ectb camblii HkHuiM. KoHeuHo, ueM 0ojiee JHCThA
Pa3IBUHYTHI OIVH OT JPYTOro, TeM MEHee OHH B3amM-
HO 3aTeHstoTcs. Ho 3HauuTeNnpHOE pa3BUTHE JIHCTO-
BOW CHCTEMBI BO3MOXKHO TOJBKO IIPH H3BECTHBIX pa3-
Mepax ctebns. B Oombiieil wacté ciydaeB 5TO JIOCTH-
raercs JUIIb TPU 3HAYUTENHHOH TpaTre CTPOUTEIBHO-
ro Marepuaia, TaK KakK cTeOenb, Ui TOrO YTOOBI He-
CTH 0OJIBILIOE YHCIIO JIUCTHEB, IOJDKEH 00J1aaaTh 3Ha-



YUTENBHOW CTOMKOCTBIO U MpodHOCThI0. Ho ecTh pac-
TEHUS, KOTOPbIE JIOCTUTAIOT TOW >K€ LEIM — MPHHO-
CAT MHOTO JIUCTHEB, B30MPAIOTCS HA OOJBIIYHO BBICO-
Ty, cOONIIOZas MpPHU ITOM SKOHOMHIO B CTPOHUTEIHLHOM
MaTepuaie: 3TO BBIOLIUECS PACTCHUS, TOHKUE, HEX-
HBIE CTEOENBKH KOTOPBIX M30MpaloT ceGe omopoi Apy-

Cexksoiist — xBoitHoe B Kanmudopruu, nocruraroriee
150 meTpoB BbIcOTHI M Bo3pacTta 4000 et

Cmebeno

THe PacTeHMs] WM HEOIYIIEBIECHHBIE MPEIMETHI; 00-
BUBAsACh BOKPYI HUX WM LEIUILACH 38 HUX, OHU Ka-
pabKaroTCsi Ha 3HAYUTENBHYIO BBICOTY W IIPOM3BOIST
3HAYUTENBHYIO JINCTOBYIO MOBEPXHOCTH, KOTOPYIO ca-
MH HE B COCTOSHMM ObLIM Obl HecTH. TakoBbI, HaNpH-
Mep, XMelb, MOoJeBasi MOBMIIMKA, IUTIOI] U MHOXECT-
BO pAacTeHMH, HACEIIOMNX TPONMYECKHe Jeca U
CIIBIBYILIMX I10J] OOIIUM Ha3BAHUEM JIUAH.

Takum oOpa3om, Ha IOMIO CTEOJNSI BHIMAZAET ABOS-
KOE OTIIPABIICHHE: HECTU JIHCThS W TPOBOJAUTH IIHTA-
TeNbHBIE COKH W3 KOPHS B JIUCT, M3 JIHNCTa B KOPCHB;
JUISL 9TOTO OH, OYEBHHO, IOJDKEH 00lamaTth H3BECT-
HBIMH [IPUCIIOCOOJICHUAMH, KOTOpble OBl cooOmann
eMy HeoO0XOIHMMYI0 HPOYHOCTh, TBEPAOCTb, YIPYIOCTh
U Jpyrde MeXaHHYeCKHe CBOMCTBA, a B TO )K€ BpeMs
JOJDKEH TIPEJCTaBISITh CHCTEMY KAHAIOB WJIM HHBIX
MyTeH Ans mpoBedeHHs COKoB. /Iy TOro 4yToObI mMO-
HATh, KakuM 00pa3oM cTeOenb BBIMONHSACT STH 00a
HA3HAYCHUS, HEOOXOAUMO O3HAKOMHUTBCS C €ro CTPO-
€HHEM ¥ eIle IpexJe O3HAKOMHUTBhCS CO CTPOCHHEM
CaMbIX KJIETOYEK, ITHUX, KaK MbI BBIPA3WIHCh B IIEp-
Boi Oecene, KUpHHueil, U3 KOTOPHIX BBIBEACHO 37a-
HUE PaCTCHUSI.

Croutr BbIpe3aThb OUYEHb TOHKHUHA IONEPEYHBIN
JIOMTHK JepeBa, U MBI TOTYAC YBHUJWM, YTO OH IpO-
JBIPSIBIICH MEJIbYAWIIAMUA OTBEPCTHSIMU: 3TO MOJIOC-
TH, TpocBeThl Kietodyek. C TeM, YTO HaxXoAuTCs B
KJIETOYKE: C €€ XUMHYECKHM COICPKHMBIM, MBI YKe
yCIIeNM TO3HAaKOMHTBCS; B HACTOSIIEEe BpeMs OHa
HAC WMHTEPECyeT TJIaBHBIM 00pa3oM ¢ MeXaHHYEeCKOM
TOYKHM 3pEHUs, KaKk CTPOUTENbHBI Marepuans, u B
3TOM OTHOIICHHH TJIABHAs pOJb IPUHAIIICIKUT €e
TBEpIOMY OCTOBY — CTCHKE, OT KOTOpOil 3aBHCHUT
BCs ee opma.

B cBOOOZHOM COCTOSIHMM KJIETOYKA 4Yalle BCEro
HpeAcTaBIsieT mapooOpasHylo ¢GopMy, B COeIMHe-
HUM K€ C JPYTMMH KIICTOYKAMH, B TKaHSIX, JTa IIa-
pooOpasHas ¢opmMa MEPEXOAUT B MHOTOTPAHHYIO
(xax Ha ¢ur. 42, 7). Ilorakas mHOrorpaHHas Qop-
Ma CBHUJICTENIBCTBYET BCE €. YTO KJIETOYKa B Teue-
HUE BCE CBOCH KM3HU pPa3BHBAJacCh IOYTH PABHO-
MEpHO MO BCceM HampapieHusM. Ecmu ke oHa Oyner
Pa3BHUBATHCSI MPEUMYILECTBEHHO IO ABYM HarpaBiie-

HUSIM, TIO IBYM OCSIM, TO TIOJTy4UTCsl (pOpMa TIIOCKAsL.
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B BHAe Tabmnuku. Takue TabIMYHBIE KIETOYKU 00-
pa3yloTCs IPEeMMYLIECTBEHHO Ha IIOBEPXHOCTH Opra-
HOB; W3 HHUX COCTOMT KOXHIa, oOJiekarolas pacre-
Hus (dur. 42. 2). Hakonen, KieTouka MOXET pa3-
BUBATbCS IOYTH HCKJIIOYHTEIFHO B OJHOM HarpasJie-
HHH, TI0 OAHOI ocu; Torga oOpasyercs HE MHOro-
TpaHHas, HE IUIOCKOTaOIM4Has (opMa, a OYEHb YA-
BBITAHYTas (opMa, IOIY4aCTCS 60JIOKHO
(xaxk Ha ¢ur. 42, 5 u 6). U3 Takux y[IMHEHHBIX BO-
JIOKOH COCTOMT B 3HA4YUTENIbHOH CTEHEHH JpeBecHHA

JINHCHHAS,

HAlUX JIePeBbEB, HO ITO €IlIe He caMble JUIMHHBIC BO-
JIOKHA. BOJIOKHHCTBIE KJICTOYKH, HaNpuMep, JIbHA,
KOTOpbIE MBI YHOTPEOIsieM Ul TPSDKH, HHOTAA OKO-
JO THICAYM pa3 JUIMHHEE CBOEro IIOMEPeYHHKA, TaK
YTO MBI HE MOIJIM OBl Jaxke HM300pa3uTh HX 37ECh B
HaJUIe)xaleM Macirabe — MNpUIUIOCh OBl MPOBECTH
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OpocTyr0 4epTy. PasHooOpasue ¢opM KIeTouek He
OrpaHHYHMBACTCS HMX OOIIMM OYEpTaHHsAM, HMX BHEII-
HUM OOJMKOM; camasi CTEHKAa MOXET IIPEeJICTaBIsTh
OYeHb pa3HOOOpa3HOE CTPOEHHE: TO OHAa COBEpIIEH-
HO paBHOMEpHAa W TOHKa (Kak Ha ¢ur. 42, / u 2), mo
[OBCEMECTHO YTOJIIEHA, I[pPUYEeM 3aMETHO, YTO OHa
COCTOMT W3 KOHIEHTpuueckux cioeB (¢ur. 42, 3 u
5), TO, HaKoHel, 3TH BHYTPEHHHE CJOU YTOJLIAIOT-
Cs HE CIUIONb, a TOJNBKO MeCTaMM, o0pa3ys camble
NpUdyAauBble  y30pbl. Eciay, Hampumep, HEYTONIIEH-
HBIMM OCTAaHYTCSl JIMIIb HEOONbIIME MecTa OOOJIOYKH,
TO BCA KiIeTOYka (TMpo3pauHas, Kak BCEraa) mpea-

CTAaBUTCSA Kak Obl ILITHUCTOKO, a Ha MNOICPEYHOM €€

paspese MBI 3aMETHM, YTO OTHM [MSATHAM COOTBETCT-
BYIOT KaHalbl, MPOHM3BIBAIONINE BCIO TOJIIHHY 000-
nouku (¢pur. 42, I wu 3). Tlpu 3TOM JFOOOMBITHO, YTO
KaHalbl B CMEKHBIX KJIETKaX BCEraa COOTBETCTBYIOT
Opyr IOPYry, Tak YTO OTH IATHA, HWIM, KaK MX Ha3sbl-
BAIOT, MOpPbl, WIN HPOOYWIUHBI, — HE YTO HHOE, Kak
MecTa, TIOe CONpPHUKACAIOLINECS

KIETKH  pa3AeiIC€HbI

JMIIb OYEHb TOHKOK MEPBOHAYAIHHOI  00O0JIOYKOM,
gepe3 KOTOPYIO HMX COKH MOTYT JIETKO IUPPYHIHPO-
BaTh. MHoOrga jke W 9Ta TOHKas 0OOOJOYKA HCYE3aer,
M TOrJia TOJIOCTH COCEJHUX KIETOK coobOmatoTcs. Ha-
000pOT, €CIIM HEYTOJIIEHHOI OCTAHETCS 3HAYUTEIIb-
Hasi 4YacTh OOOJIOYKH, TO IIOSBISIOIINECS C BHYTPEH-
Hell CTOPOHBI YTONIIEHHS MOTYT IPEJCTaBUTH CaMBbIil
pa3sHOOOpa3HBId BUA  CETOK, KOJEL, BHHTOOOPA3HO
3aKpy4eHHbIX JeHT (¢ur. 42, 4, 7) m mpod. Mukpo-
CKOMMCTbI OOBIKHOBEHHO C OCOOEHHOIO JIOOOBBIO Iie-
pazHooOpasHbie  (OpMBI
NOp ¥ YTONIUEHHH, HO s (Qusuonora ¢opma, Kak
Obl oHa HU ObUTa cama To cebe JTIOOOMBITHA, HE Mpel-

CTaBJIKIET HMHTEpPECA,

peunciaim nu OITMCBHIBAJIN

MOKa HEW3BECTEH €€ CMBICH, €€
3HaYeHHE B JKM3HM DACTEHHUA, a TaKOBO HMMEHHO Obl-
JI0 TOJIOKEHHE Jiea IO OTHOMICHHIO K Pa3IMIHBIM
¢dopmaM yTONIIEHWH, M TOJBKO B CPABHHUTEIBHO He-
JaBHEE BpeMsl CTAIM TOSBISATHECS TIOMBITKA  OOBsIC-
HUTHh (U3MOJOTUYECKYI0 PONb OSTHX 00pa3oBaHUi, O
YEeM MBI CKJKEM HECKOJIBKO CIIOB HUKE.

HcuucnenHpiMu OBYMS OOCTOSATENBCTBAMU — 00-
oMM OYEPTAaHHUEM KIIETOUKU W CTPOCHUEM CTCHOK—
elle He KCUEPIbIBACTCA BCE pa3HOOOpasue KIeTod-
HBIX oOpasoBanuid. KieTouku eme MOTYT CIMBATHCS
MeXIy co000 B 0oliee CIOXKHBIE OpraHbl, TaK Ha3bl-
BaeMble cocyovl. Cocynbl OOBIKHOBEHHO 00pa3yroTcs

yepe3 MpObIPSIBIMBAHUE WK COBEPIICHHOE UCUe3a-



HHUE, BCAacbIBaHHE IIONEPEYHBIX IEPeropoJoK B Bep-
Tak. wHampumep, eciu
PAA KJIETOYEK CO CHUPAIbHBIMU YTOJIIEHUSIMU IOTE-

TUKAJIBHBIX pAdax KIICTOK.

pseT TMONepeyHble, pa3rpPaHHYMBAIOLINE HX IIEpero-
ponku (¢wur. 43, / cneBa), TO W3 3TOr0 MPOU3OUICT
crutomHas TpyOKa, TaK Ha3bIBAEMBIH CHHPAIBHBINA
cocyn (¢wur. 43, / cnpasa). Ho wmuorma, kxak ckasa-
HO, BEPTUKAJIBHBIC pAAbl KICTOYECK, IHNpPEBpallasiCh B
COCY/bl, HE TEpSIOT BIIOJHE CBOUX IMONEPEYHBIX Iie-
PEropofiok, a TOJBKO COOOLIAITCS MEXIy COOO Mo-
CpencTBOM 0ojiee WIM MEHEe 3HAYUTENBHBIX IIOP.
Jlro6onbiTHa omHa (hopma MOJOOHBIX COCYIOB, B KO-
TOPBIX Ky4YKH MENbYAMIINX MOp COOpaHbl Hamomobue
CHT WJIM pEIIET, OTKyJa W CaMble KICTOYKH MOJy4H-
¥ Ha3BaHWE CHTOBHAHBIX WM perrerdartoix. Ha du-
rype 43, II usoOpaxeHna ogHa menas Takas KJIETOU-
Ka, COCJAMHEHHAs C JBYMs IPYTHMH B COCYX; HX IIO-
MEepPeYHbIE CTEHKH IPOCBEPICHBI MENbYaWIIUMHU I10-
pamu, MNpeICTaBIAIOIUMHU Tonobue cuta. Yeped 3Tn
MOPBl  COIEPKUMOE KIETOYEK MOXET CcOoOLIaThes;
YAAIOCh JaXe TMOAMETHTh MeNb4yallliue KpPYNUHKU
KpaxMmaja, 3aceBLIME B IOpaX, U Mbl BCKOpPE YBH-
MM, Kakoe

BaXXHOC  (PHU3HOIIOTHYECKOE

MPEJICTaBIAIT 3T cocylbl. Kpome cocynoB, oOpasy-

3HA4YCHUC

IOIMX TOJNBKO IJIMHHBIE NpsSMBIE TPYOKH, BCTpeda-
IOTCSl elle W TaKue, KOTOphIe, BETBACh M CIUICTAsCh
MeXay co0oH, 00pa3yroT HENnyl CIOXHYI CeTh CO-
oOmaronuxcst KaHaioB. Takme cOCyasl OOBIKHOBEH-
HO COJEepXKaT Oeblil, PeKEe KENIThIH COK, OTKyJa UM
W JIaHO Ha3BaHHE MIICYHBIX cOCyHoB. [Ipmmepsl pac-
TEHHUH, COAep)KaIlMX MIEYHBIM COK, BCIKOMY Oolee
WIA MEHEe W3BECTHBI:

TakKOBbl OJYBaHYUK H MaK,

BBIICNAIONINE TPH MajellleM TIOpaHeHUH Oemblit
COK; TaKOB, KOHEYHO, BCSIKOMY C JAETCTBA 3HAKOMBIi
YUCTOTEN, W3 CTeOsell M JHCTOBBIX JKHJIOK KOTOPOTO
HpU pa3pbiBe BBICTYNAET JKEITHIH COK; TaKOB, HAKO-
HeIl, CTONb OOBIKHOBEHHBIH B KOMHATHOH KyJBType
Ficus, naromuii HapaBHe C HEKOTOPBIMH JpYTUMHU
TPONMYECKHUMHU PACTEHHAMH H300WIBHBIA MIICUHBIN
COK, H3BECTHBIM B 3aCOXIIEM BHJE II0J Ha3BaHHEM
Kayuyka. Bce dTM MIleuHBIE COKM 3aKJIIOYCHBI B
CIIOKHOM CHCTEME BETBAIIUXCS M CIIETarommxcs co™*
CYIOHBIX TpyOOK, paccesHHBIX MO BCEMY PpaCcTEHHIO,
HO IPEUMYIIECTBEHHO B KOPE U JIUCTHSIX.

OrnucaHHbIe DJICMCHTApPHBIC

opraHbsl pacTeHU
MOXKHO BOOOIIE pa3geNuTh Ha TPH TPYIIBI, KOTO-

PBIM. €CJIM HE HCKIIOYHUTCIBbHO, TO NPECUMYLICCTBCH-

Cmebens

HO, CBOICTBEHHBI TPH Pa3NNYHBIX OTHpABICHHA. OTH
TPU TPYIIBI, WIH KaTeropuu, OYIyT Cieaylolue:
COOCTBEHHO KJICTOYKH, BOJIOKHA U COCyIbl. B mepBbix
HNPOUCXOT MPOIECCH NMUTAHUS, TO €CTh 00pa3oBa-
HHE U NPEBpAILCHUE MHUTATEIbHBIX BELIECTB; OHH CO-
JepxkaT XJIopoduIul, B HHUX JK€ OTJArarTCs 3arachl
KpaxMmala, caxapa, KpPHCTaJUIbl
u mpod. Orto nabopatopuu u
KJIaJ0BbIe pacTeHUs. BOJOKHA CiyXaT TJIaBHBIM 00-

OCJIKOBBIX BEIIECTB,
MUHEPAJIBHBIX COJEH

pa3oM IS MeXaHWYeCKUX Ieiel, IOTOMY 4TO COJIep-
JKUMOE B HHX HE HIPaeT pOJU: TJIaBHOE 3HAYCHHE
MPUHAJISKUT UX (GopMme, BBITSHYTOH B AJIHMHY, U UX
CTEeHKe, YTONIIEHHO! WHOTAA [0 MOJHOTO YHHUYTOXKe-
HUs moyioctd (Kak, Hampumep, Ha ¢ur. 42, 5). Ho-
Belillie MCCIeOBAHMs MMOKA3ald, 4TO KaK IO Mare-
puaity, U3 KOTOPOrO COCTOSIT 3TH MEXaHHYECKHE dJje-
MEHTBI, TaK U [0 WX CTPOCHUIO U B OCOOCHHOCTH IO
pactpeneNieHuI0 UX B CTEONSIX OHU C H3YMHTEIbHBIM
COBEpIIEHCTBOM TIPHCIOCOOJEHBI Ui CBOEro OT-
NIPaBJICHHs, TO €CThb JJIsI COOOIICHUS YacTsAM pacTe-
HUSI HEOOXOAUMOU MPOYHOCTH, YNPYrOCTH U MPOU.,
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npu BO3MOXKHOW SKOHOMHUH CTPOUTEIIBHOI'O MaTepu-

ana. Tak, Hampumep, MONy4YWICS IOPA3UTEIbHBII
pe3ynbTaT, 4YTO MaTepuan, U3 KOTOPOrO COCTOSAT 3TU
BOJIOKHA, B M3BECTHOM OTHOLICHUM IIOYTH HE YCTy-
MaeT >Kele3y, a PpAacrojoXeHbl OHH IO BCEM IIpaBH-
JlaM MHXXCHEpHOTO MCKyccTBa. TpeTess Kareropus —
COCyIbl — CIY)KHT IJIaBHBIM 00pa3oM [Uisi INpOBe/e-

HUA COKOB.

[TocMOTpHM  Terepb, Kak paCIpeieNsioTcss B pac-

TEHUU OTHU DJIIEMCEHTHI, CTOJb Pa3jJIUYHBIE II0 CBOEMY

CTPOCHHUIO U I10 OTIIPABJICHUIO.

CoOCTBEeHHO KJIETOUKM 0Opa3yloT Tak Ha3bIBae-

MYyIO  COCOUHUMENbHYIO W  OCHOBHYIO

€CTb CBsA3b M OCHOBY BCSKOI'O OpraHa,

TKaHb, TO
BOJIOKHA K€
BMECTE€ C COCyZaMH OOpa3yloT myuKi, KOTOpbIE IIpO-
XOZIAT Cpel STOH OCHOBHOM TkaHHM. Bcero isyuine mbl
9T0 BUIMM B JHUCThiAX. CpeluHa JMCTa, B IPOMEXYT-
K& MEXIy €ero AByMs KOXHULAMHU, 3aHATA, KaK MbI
YK€ 3HAEM, JIMCTOBOIO MSIKOTBIO, TO €CThb OCHOBHOIO

152

TKaHbIO, & B HEH MPOXOAAT SKWIKH, WM HEPBBL OTO
u OymyT MydKH; OHH WM TSHYTCS NPOJOIBHBIMH Ds-

JaMHu. WA o6pa3wa CJIOKHBIC  CIUICTCHMSA, LCIYIO

CeTh, O KOTOpOIl C IEpBOro B3MIsAa HA JIUCT MBI IOJY-
yaeM TONbKO craboe moHsaTHe. [y Toro 4tobbl yoOe-
IUThCS, KaK HEXHA M TOHKAa JTa

CCTh, CTOUT OCTa-

BUTb JIMCTbd HECKOJIbKO BpPEMCHM THHUTb B BOIAE —
Torga 0e3 Tpyla MOXHO MSTKOIO

00€  KOXUILIBI

IETOYKOH  ynanuTh
M MSIKOTh JICTA U TIONYYUTh OTAEIBHO
3Ty CETh HEPBOB,

Kpy»xKeBol.

C KOTOpOIO HeE
HasBanue

CPaBHUTCSI HUKAKOE
HEpPBOB» HE COBCEM YIa4yHO
BBIOPAaHO, TaK KAaK 3TH OpraHbl HEe WMEIOT Houmu HH-
4gero oOIero ¢ HepBaMM JKMBOTHBIX. Ecim yx mpoBo-

JAUTh HO,Z[OGHyIO napajuieiib, TO CKOpEC NX MOKHO

! Taxkoii e 00paboTKe MOXKHO TOABEPTHYTH M JIPyrUe 4ac-

TH PacTeHHi M COCTaBISITh W3 HUX MOJNYNpO3payHble, Kak Obl
BO3MYIIHbIC OyKeThl ((haHTOMBI, KaK KX Ha3bIBAIOT aHIVIMYA-
He).



CPaBHUTh OJHOBPEMEHHO CO CKEJIETOM U C COCYAHUC-
TOI0 CHCTEMOH, TaK KaK OHH IPEACTABISIIOT M TBEp-
I OCTOB JINCTAa M CHCTEMY KaHAJIOB IS IEpeiBH-
JKEHHs IHTATEIbHBIX BemecTB. S BBIpasmics, OxHA-
KO, C OCTOPOJKHOCTBIO, YTO OHH HE HMEIOT MOYTH HH-
4yero oOIero ¢ HepBaMH JKMBOTHBIX, NOTOMY HYTO BBHI-
CKa3bIBaeTCs, KaKk MBI YBUIUM, MHEHHE, 4YTO OHH
MPECTAaBIAT IMyTH, 1O KOTOPBIM MEpefaeTcs B pac-
TeHUH pa3npakeHue. Ecim 3To MHEHHe omnpasiaer-
cs, TO, OYEBHIHO, MBI JOIDKHBI OyneM IpH3HATH B
HUX HEKOTOpOe, XOTs OBl OTIAIEHHOE, CXOJCTBO C
HEpPBaMH >KUBOTHOTO.

Te »xe HepBBHL, WIM JKWIKH, KOTOpPHIE TaK SBCTBEH-
HBl B JIICTE, TAHYTCA W B CcTeOne, HO TaM JaleKko He
TaK pPE3KO BBIPaKEHBI, HE OpOCAIOTCS caMH COOOK B
rmaza. Bmpodem, pasnuuHble pacmenua TpeaCcTaBiIsi-
IOT B 9TOM OTHOLICHHH BECbMa pa3INYHOE CHIpOe-
Hue; ONHMIIEM J(Ba Hamboyiee OOMUX ciydas. Y OIHHX,
y Kiacca OJHOIOJBHBIX' pacTeHWiH, Kylxa OTHOCSTCH,
HalpuMep, Halld 3JaKd, Clapka, a M3 JIPEBECHBIX
pacTeHHii HaNbMbI, 3TH IMyYKH pa30pOCaHBl B OCHOB-
HOW TKaHW, Kak 310 mokaszaHo (¢ur. 45,1) Ha morme-
peunoM cedennr. OOWH TakOH IMy4OK C OKPYIXKAIOIIEIO
€ro OCHOBHOIO TKaHBIO M3 CTeONIsI Mauca H300pakeH B
O4YCHb YBEIMYEHHOM BHJE B JIOJICBOM H IIONEPETHOM
ceyennn Ha ¢ur. 442, 31ech SCHO BHAHO, YTO ITYYOK
COCTOUT M3 Pa3INYHBIX COCYIOB: CHHpPANBHBIX, CeTda-
TBIX, KONBYATBIX M MpPOY., a TaKXKe BOJIOKOH, MEXIY
TEM KaK OKpY)XKalollas TKaHb COCTOMT M3 KIIETOYEK.
Eme HarmsigHee MOXHO OOHAapyKHTh 3TO CTPOCHHE
cTe0ls OMHOJOBHBIX 4, €CIIM HMOTPY3UTh OTPE30K CTEO-
Js € JIACTbSIMHM Ha HECKOJIbKO BPEMEHH B KaKylO-HU-
OyIb OKpamIeHHYIO JKMAKOCTb, HaIpHUMEp pPacTBOp
(ykcuHa, — TOTZAA Ha IONEPEYHOM paspese, I0I00-
HOM ¢urype 45, /, mepepe3aHHbIe IMyYKHA BBHICTYIST B
BUJIE KpAaCHBIX IIATEH Ha OECLBETHOM IOJIE OCHOBHOM
TKaHU.

CoBceM HHOE CTpPOCHHE TMPEACTaBIT HaM CTeOIH

XBOWHBIX M JBYIOJBHBIX? PACTEHHH, KyJa OTHOCSTCS

! Tak IPO3BAaHHBIX IIOTOMY, YTO Y HUX OJJHa CEMEHOJIOJISL.

2 TlonepeyHoe M IOJEBOE CEUCHHE depe3 creOenb Mauca,
HPEICTABIIAIONIEE OIMH COCYIHCTBIH MyYOK C OKPY KaOIIEI0 OC-
HOBHOIO TKaHBIO. boIbIoe oTBepcTHE IOCPENMHE MENKHX—
IPOCBET OYEHb KPYIHOro cocyna. Psin MeHee KPYNHBIX COCYZOB
paspesaH BJIOJb.

3 To ecTh UMEIOIIKX JIBE CEMEHOIOIH.

Cmebens

BCC HamM JAPEBECHBIC IOPOJbI: le6, JIMIa, KJICH H
npod. Jlnst Toro droOBI pPa3bACHUTH cebe CTpOeHHE
9TUX cTeOnel, HeoOXOAMMO BJAThCS B HEKOTOPBIC
AQHATOMHYECKHE MOAPOOHOCTH, 03 KOTOPBIX Jallb-
HelIee M3JI0)KeHUe ObLIO ObI HEIOHSTHO.

W OGorannku u HEOOTaHHKH OTIMYAIOT Ha Cpyde
JepeBa TPH YacTU: KOpPY, IPEBECHHY, IMpPEeICTaBIISAIO-
IIyl0 psii KOHIEHTPUYECKUX KOJEI, M CepALECBUHY
(¢ur. 45, III). Ho GOTaHUKH HOYT maiee U yCMATPH-
BAIOT 37I€Ch TO XK€ Pa3IMYHe MEXIy OCHOBHOI TKa-
HBIO U COCY/IUCTO-BOJIOKHUCTBIMH ITy4KaMH, KaKoe
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MbI IIH J0J U TaK SICHO BBIPAXXCHHBIM II cTedJ10 OJZTHO-

JIOJIHBIX PACTCHUM.

IlocrapaeMcst  BBIICHUTB ~ 3TO  OOCTOSITENBCTBO.
B crebmo oaHOmOMBHOTO MBI BHOMM IHpeodianaHue
OCHOBHOW TKaHHM; IIy4KHM pa3OpocaHbl B Heil 6e3 Io-
psnKa. M KaXIbIH IIy4OK CO BCEX CTOPOH OKpYXeH
oH). Ho mpezncraBum cebe, 4To 3TH Iy4ku OyayT pac-
HOJIOXKEHBI TPaBHJIBHO, OJHHUM KOJBLIOM, H IIPHUTOM
OyIyT TaK CHIBHO Pa3BUTHI, YTO MEXIy HHMH OCTa-
HyTCS TOJIBKO CPaBHHUTEIBHO Y3KHE IIPOCIOHKH OC-
HOBHOM TKaHH, — TOTAa Mbl IOIY4YUM CTeOenb, U30-
OpaxeHHbli Ha ¢urype 45, IIL

TEJIBbHO CTPOCHUE MOJIOAOI0 OIHOJIETHETO crebnst Ka-

TakoBo neicTBH-

KOro-HHOyIb W3 HAIIMX JAPEBECHBIX PACTEHHH; MbI
BUJIMM B HOM OCHOBHYIO TKaHb B CEpeIUHE KOJIbIa
COCYIHCTBIX NMYYKOB — 3TO CepOyesuHd; BUIUM €€ B
dbopMe y3KUX, PACXOASIIMXCS JydaMH OT CEpIICBU-
HBl TPOCTIOEK B IPOMEXYTKE MEXAY IydKaMH — 3TO
TaKk Ha3blBacMble CEp/LEBUHHbIE Jy4H; BHAUM €€,
HAKOHELl, CHApY>XW 3TOr0 KOJIbLIa — 3TO TaK Ha3bl-

nepeuunas Kopa,

Baemas OOBIKHOBEHHO

COYHas,
3ejieHasi, COCTOsIIas W3 KieTouek. Takum o00pasom,
Ha T[IONMEPEYHOM CEYEHHH KaKJIbId COCYIHUCTBIA IIy-
YOK. 3aK/IIOYEHHBI MEXKIy IBYMs CEpILEBHHHBIMU

Jdydamy, umeeT (GOpMy TpEyrojbHHKa WM KIIUHA,
0Opal[eHHOT0 BEPLIMHOM K LEeHTPY. JTa KIMHOBHJ-
Hasg (opMa MYyYKOB COXpAaHSIETCS M B MHOTOJICTHEM
crebne. Jlyuncro pacxomdmmecs TEMHBIE ITOJIOCKH,
KOTOpble MBI 3ameuyaeM Ha ¢urype 45, IIl, mupen-
CTaBIAIOT CEPALEBHHHBIE Jydd, a OojJee CBETIbIE
KIMHbST MEXIYy HHMH — COCYIHCTBIe IIy4KH. 3Ha-
YUT, B MHOTOJIETHEM JIPEBECHOM CTBOJIC ITyYKH CO-
CTaBISIIOT NPeoOJIaJAONIyI0 4acTh; OCHOBHAs TKaHb
NPEJCTABISIETCS. B MPOMEKYTKE MEXKIY HHMH Y3KH-
MM, HMHOTJA e]Ba 3aMETHBIMH, CEp/UEBHHHBIMU JIy-
YaMy; OTCIOJ]a IOHATHO, YTO pa3jiMyhe MEXTy Iyd-
KaMH ¥ OCHOBHOIO TKaHBIO HE TaK PE3KO BBICTYIAET,
KaKk y OJHOJOJBHBIX,

IPU  MHKPOCKOIIMYIECKOM

" 06Hapy)KI/IBaeTCSI TOJIBKO

uccienoBanuu?.  I'aBHas

4acTh CTEOJIsS HAIIMX APEBECHBIX TIIOPOA COCTOMT,

Ourypa 45,1 — crebenb mampMbl WM cmapkd, I —
cxeMa cre0is omHoneTHero nBynonbHoro, Il — crebenms mpe-

BECHOTO CTBOJA [BYIOJBHOIO pacTeHus. Bce Tpu B moreped-
HOM CEUCHHH.

2 Cum. HIKe urypy 62. H300pakarolLyto HeOObIIIOH yya-

CTOK OIPECBECHUHBI, HepecelcaeMof/'I CEPALUCBUHHBIM JTY4YOM.
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CJeI0BaTeNbHO, W3
enie
0COOCHHOCT.

COCYJUCTBIX IIYYKOB, HO HE B

9TOM 3aKJIIOYAETCS X
Onu

Hanpumep,

caMas  BBIJAIOIIAsACS

OTIIMYaKTCA OT OAHOJOJBbHBIX

pacTeHuid, Kak, najbM, TEM, 4TO CIO-
COOHBI B TEYCHHE BCEU CBOCH JKU3HH PAcTd B TOJ-
IIMHY. Ha 4YTO IOCNIEJHHE HECHOCOOHBI. DTO 3aBHUCHT
OT CJEIYIOUIETO Kax
BCAKOMY M3BECTHO, y BCEX HAIIMX JPEBECHBIX pac-
TEHUH KOpa pe3KOo OTHEISIeTCS OT JPEBECHHBI; BecC-

HOH. Korja pacTeHUEC NEPENOJIHEHO COKaMH, OHa Ja-

AQHATOMUYECKOr0  YCTpOIICTBa.

K€ JIETKO OTCTaeT oT mnocieanei. HebGoranmku 1mo-
JaraloT, a B ObUloe BpeMs Mojarajd ¥ OOTaHHKU

]

4YTO MEXJIy KOpOH M JApeBECHHOH ecThb MepephiB, Ha-

HOHHeHHLIﬁ, B 0COOEHHOCTH BeCHOﬁ, TyCTOIO KH/I-

KOCTBIO, W3 KOTOpOl CIOCOOHBI 00pa3oBaThcsi HO-

BbIC qaCTHu pacTeHus. Tounoe MUKPOCKOIINMYCCKOE

UCCIIEZIOBAaHUE I[I0KA3al0, 4YTO 34EeChb HHUKAKOro Tmepe-
pBIBa, OJHAKO, HET, HO YTO B 3TOM MeCTe CTeOJs
pacmosioxXeHa  KOJbLIOM O4YCHb

TKaHb, HEXHas,

OYEHb COYHAs, CIIOCOOHAs IOCTOSHHO  OOpa3oBbI-
BaTh HOBBIC KJICTOYKH, OTKyJa €€ M Ha3bIBalOT 00pa-
30BaTEIBHOIO ¢urype
45, //, KOJBIIOM. DTO

KOJIbIIO, KaK BHJHO, IMEPECEKAET MNONEPEK H COCyIu-

TKaHbl0 Wiad KkamOuem. Ha

OHa u300pakeHa TEMHBIM
CTBIC l'[yql(l/l u Cep}lueBI/IHHble Jydu, Hu BECH CTeGeHb

JeNMuTcs MM Ha JIBE YacTH — JPEBECHHY, JEXKALIyIo
BHYTPH KOJbIa, W KOpYy, JIeKallylo KHapyxu. bia-
rozjaps MIPUCYTCTBUIO

3TOTO KOJIBIIe00pa3HoTO,

CIUIOLIHOTO  00pa30BaTeNbHOIO  CIOS, KOTOPOrO HET
Yy OJHOMOJNBHBIX, TaK KaK Yy HHUX COCYIHUCTHIC MYYKH
HE pAacCIIOJOXKEHbI IPAaBUIBHO B Kpyr, a pa30pocaHsl,
cTeOnM JIBYAOJBHBIX M XBOWHBIX CIIOCOOHBI K IIpO-
JOJDKUTETIBHOMY POCTY B TOJNIIMHY. OTa o00pa3oBa-
TeNbHAas TKAaHb KAXKABIH TOJ  OTJIaraeT HECKOJbKO
HOBBIX PSJIOB 3JIEMEHTOB KAaK B CTOPOHY JPEBECHHBI,
rak U B CTOPOHY KOpBI, HO JpeBecHHa oOpasyeTrcs B
OombmieM kommuectBe (¢ur. 45, II11),

KIJIIETOUCK OTJararoTcsi ropaszaio pOBHEEC,

U pamel ee
1oueMy OHa
U IpeiCTaBiseT HaM TO NPaBWIbBHOE YepeJoBaHHE

TOAMYHBIX KOJIELl, KOTOPOE MBI 3aME€YacM Ha Kak-
JIOM TIOTIEPEYHOM pa3pese JepeBa.

ITocMoTpuM Temepb, KakoW aHAaTOMHUUYECKHH co-
CTaB IIPEJCTaBAT 3TH JBE YaCTH COCYIUCTBIX ITy4YKOB,
pasjieNieHHble  00pa30BaTENIbHOIO

TKaHblO, TO €CTh

4acTb JApEBECHHHAA U 4YacTb KOpPOBasd. B JApEBECUH-
HOW YacTh MBI BCTpE€YaCM IIOYTH HCKIIIOYUTEIBHO BO-

JIOKHa, H300pakeHHbIe Ha Gurype 42, 6 ¥ NoIy4uB-



IMe  Ha3BaHUC

JIPEBECHBIX, W Ppa3HOOOpasHble coCy-
IIbl: TIOPUCTBIE, CeTYaThle, CHHUpaJbHBIE WM JAp., HO HU-
KOrja He CHUTOBUAHBIE. B  KOpOBOH uacTu Haxoaum
OYCHb  Y/UIMHCHHBIE BOJOKHA C  OYEHb  TOJICTHIMHU

crekamu  (dur. 42, 5),

e BOJIOKHaM

HO,H06HI>I€ OIMMCAaHHBIM  BBI-

OPAAWIBHBIX ~ PacTeHMH, U3  COCYyIOB

K€  BCTpE€YAa€M  TOJIbKO  OIIMCAHHBIE  BBINIE CUTOBUI-

Hele (¢ur. 43, II). Bomokna o0pa3yloT Ty dYacTb KO-
pbl, KOTOpast
BHTA,

Ha3bIBaCTCS JIyOOM; OHa CHJIBHO pas-

HalpuMep, Yy JHWOBI W JaeT OOIIEen3BECTHBIC

HNpOAYKTHl -§| yOkm, Mowanmo u sbiko. OT 3TOro iyba
U BCe BOJOKHA, WMEIONIWE OIUCAaHHOE CTPOCHUE,

Obl OHHM HH BCTpPEYAIUCD,

rae
HNOJyYWIM Ha3BaHUe JIyOs-

HBeIX. Takum

o0pa3zoM, moONepevHbId  paspes
JICTHETO JiepeBa IIPEJICTABUT HaM

CHapyXH

MHOT'O-

cjeayromue 4acTu:

TO, 4YTO MBI Ha3Balud IIEPBUYHON KOpOIi;

B OTOH 4YacTH, KaKk Mbl yBHIMM HIDKE, B Ooiee MO31-

HUM BO3pacT pacTeHWH oOpasyercs ocobast TKaHb,

CIyXamias Juisi 3aIlUThl JiepeBa; MOJ TEPBUYHOIO KO-
pOH JEXKHUT KOpPOBas YacTb COCYAUCTBIX ITYYKOB,

cTosmas TJIaBHBIM oOpasoM u3 Jiyba w

CO-

3aKJIr04Yaro-

rasgs CHUTOBUIHBIC COCYIbl; 3Ty 4YacTb, B OTIUMYHUEC OT

MEepPBUYHONM  KOpPbI, MBI HAa30BEM BTOPUYHOM

KOJIBIIO 00pa3oBaTesIbHON TKaHH,
jJee K UEHTpY —

KOpOIO;
eme na-
B CaMOM

nainee

ApPEeBECHHA W, HAKOHEII,

HCHTPEC — cepAueBHHA. DTrMu aHaTOMHW4YCCKUMU

HOI{pOﬁHOCTS{MI/I MBI MOXEM

OrpaHUYUTLCA. Xors

OHH, OBITb MOXKET, HECKOJbKO CKYYHOBATHl, B 0CO-

OcHHOCTH B

(opwme,
TH4YeCKaAa

TaKoM, IO  HEOOXOAUMOCTH,

HO 0e3 Hux Obuta OBl

cxKaTou
HCTIOHATHA (PH3HOJIO-
NeATeJIbHOCT  CTEOJNsl.  3apydHBILKCH
K HCCIIEJOBAHHIO

COBEPILACTCSI

HMH,

Mbl MOXEM NPUCTYIUTH BOIIpoca:

KaKNMH IIyTSIMHU JBHKCHHUC pacTu-

TCJIBHBIX COKOB, TO €CTb B3aMMHBIA 0OMEH MEXAy Te-
MH BEHIECTBAMH, KOTOPBIC BCOCAHBI

MH, KOTOpBIE BEIPaOOTaHBI JINCTOM?

KOpHEM, H Te-

Haunem ¢ mepBoro, Goiee mpocToro cirydas, € TO-

o TEpeIBIDKEHUS BELIECTB, KOTOpOE HaIlpaBiseTcs
u3 KOpHﬂ B BOSZ[yLLlHl:Ie qacTu paCTeHI/Iﬂ, C TaK Ha3bI-
BaeMOro BOCXOJAINE/0 TOKAa. OTOT TOK JOCTaBIIET
BCEM 4YacTSAM pacTeHUs HEOOXOAMMYIO BOJY M PAacTBO-
peHHBIE B Hel coiM. Y3HAaTh IyTh, KOTOPBIM JIBHIKET-
cs 3Ta BOJA, BEChMa JIETKO Oiaromapss TOMy OOCTOS-
TENbCTBY, YTO OTCYTCTBHE€ B pACTEHUHM HaJUIKAIIETO

KOJIM4YECTBA BOJAbI HCMCIJICHHO 06Hapy)KI/IBaCTCH €ro

Cmebens

3aBAIaHUCM. CHC}IOB&TCJ'I])HO, Aciasa onepeYHbIC

HaapE3bl B PAa3JIMYHBIX YaCTAX cTeOIst  HKUBOTO pacte-

HUA H Ha6n}onas{, TA€ W B KaKOM CcCiIyya€ OHO Ha4HET

BAHYTb, MbI JICTKO Y3HAa€M, IMEPECCKIU JIX Mbl TOT

nyTh, II0 KOTOPOMY IBHUIKETCA BOCXOZ[HH_[I/Iﬁ TOK BO-

JbI. OrnbIT nokasajl, 4TO Mbl MOXKXEM IHE€PEPE3aTb IM0-

MNEPEK BCHO KOpYy, MAaxe CHATb €€ KOJbLUOM, U pacTe-

HHE OT 3TOr0 HE 3aBSHET, TO €CTh €ro BO3IYIIHBIM Ya-
CTAM OyneT IO-TpeXXHEMy JMOCTABIATHECS BOAAa W3 II0U-
BEL. MBI MOXEM TaKXKe IIepepe3aTh Cep/leBHHY, 1a,
BIIPOYEM, B CTapbIX pACTEHUsIX OHA U 0e3 TOro Hepen-
KO OTMHpaeT, oOpasyercs [IyIUIo,

TOM  PasjIOKCHUE PaACHPOCTPAHACTCA

npUYeM € BO3pac-

U Ha BHYTpEH-
HHE, CTapble CIOHM JPEBECHHBI, M JIEPEBO OT 3TOro, Of-
HAaKo, JOJTO HE CTpajaer.

OueBHUIHO, 4YTO BOCXOMS-

muil TOK BOABI JOJDKEH COBEpIIAThCA IO JPEBECHHE,
U TPUTOM MOJOJIOW. BbIBOA 3TOT mnoxaTBepXkHaeTcs |
IpYTHM, — yXe

COCYOUCTBIX

YIIOMSAHYTBIM OITIBITOM

OKpalInuBaHUA

IIy4YKOB IIBCTHBIMU KHUIKOCTAMH. 210t
OIBIT OCOOEHHO Hariaga€H, €CJIM B3ATb 1A HEro JImcC-
HCICIIPEHHBIC

LIBETHI;

ThA,

OCNBIMU  TIOJIOCKAMH, WM Oejibie

TOImA, IO TPOIIECTBUH KOPOTKOTO BpPEMEHH,
BCSI CEThb JKWIOK BBICTYIHT IBETHOIO Ha OeloM moe.
MuKpoCKOHIecKoe

HUCCJICIOBAHUC IIOKa3kbIBacCT,

OKpacsTCsa IPEekKAEC BCEro0 HMMEHHO COCY/bIL.

4TO
3HaunT, B
JPEBECHHE MBI JIOJDKHBI BUJICTH IMYTh JJISI BOCXOJISIIE-
TO pacTpoCTpaHEeHHUs BOJBI B cTeOIe.

Ho xak oOOBSCHHUM MbI
BOJIBI

MPUYUHY 3TOTO TMOIHATHS
WHOTZa Ha TpomangHyi Beicoty 300 ¢yros?
[lpudmHa STOTO IBIDKEHWS JOJDKHA JIeKaTh U B CTEO-
Jie ¥ B KOpPHE: B CTEOJE MOTOMY, 4TO OTpE3aHHBIC CTeO-
JM U BETBU BCACHIBAIOT BOJY M MPOBOMSAT €C B JIMCThHS,
B KOpHE MOTOMY, YTO €CJIHM OTpe3aTh CTeOeib y camoii
IICHKH KOpHS, Majo TOro, €ClIM JaXe OTpe3aTh BepX-
HIOI0 YacTh KOpHs, TO W3 IIONEPEYHOro pa3pe3a OCTaB-
mielcsi B 3eMJIe YacTh ero OyAeT BhICTynath Boja. llo-
3HAKOMUMCSI TPEXKIE C OTHM SBJICHHEM BBIICICHUS
U3 BEPXHEro paspe3a KOpHS, CIyXalluM, oue-
BHUJHO, HCXOAHOI MNPUYUHOKO JJIA l'IOCTyl'[.]'IeHI/Iﬂ BO/JbI
B crebenb. JlaBHO OBUIO 3aMEYEHO, YTO B HEKOTOPBIX

BOJIbI

CllyqasX W3 TIOPAHEHHOTO WJIM TIONEpPeK Iepepe3aHHo-
ro creOns OOMIBHO BBITEKAET COK; 3TOMY SIBJICHUIO Ja-
ke OBIIO JaHO Ha3BaHWE IUIada pPacTeHUs, HO IIojara-
JIM, YTO OHO HCKIIIOYUTENIbHO CBOMCTBEHHO H3BECTHBIM
JCPEBSHUCTHIM CTBOJIAM M B HM3BECTHOE TOJBKO Bpe-
Ms T.; OCOOCHHO pE3KO OOHapy)XKMBaeTcs 3TOT Iula4y y
BUHOTPAIHOM JI03bI BeCHOH. CpaBHUTEIHHO HEJaBHUE
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KA. TumupsizeB

HCCIIEIOBAaHUS TTOKa3allk, OJHAKO, 4YTO 0JTO SBIICHUE
obIiee BCeM pacTeHHsM, Kak JAPEBECHBIM, TaKk M Tpa-
BSHUCTBIM, W TIPOMCXOJMT KPYIJIBI TOJ, HO, pasyme-
eTcs, C BeChbMa pa3NUyHOK Cujoil. [l TOro uToOBI
O0OHApYXUTh 3TO HCTEUCHUE M M3MEPHUThH €ro CUiy, IO-
CTyHmaroT TakK: Cpe3aroT crebenb Ha HeOOJIBIIOM pac-
CTOSIHHM OT 3e€MJIM M IIPU IIOMOIIM KaydyKOBOH TpyO-
KA HAaJeBalOT Ha HEro IPOCTYI0, 3arHYTyI0 KOJEHOM
CTEKISIHHYIO TPYOOUKYy, €CIIH JKEJaloT TOJIBKO COOpaTh
U U3MEpUTh KOJMYECTBO BBITEKAIOMIEH  KUIKOCTH,
W TpyOOuKy Takoi (POpPMBI, Kak IOKa3aHO Ha Qury-
pe 46 cieBa, eciy JKeNAIOT y3HATh, MOJ KAaKUM HAIO-
POM BBEITAJIKMBAETCA COK M3 pa3pe3a. JTa IBOSKO H30-
rHyTass TpyOKa, HarlOJHEHHAs OTYacTH BOJOH, oOTdYac-
TH PTYThIO, — HE 4YTO HHOE, KaKk MaHOMETp, CIya-
WA JUIT U3MEpEeHUs NaBJeHMs, MOJ KOTOPBIM BBITE-
KaeT cok u3 pacteHHs. COK, BBITEKass B TpyOKy, TOHHUT
nepes; cO00I0 PTYTh; IO MOTHSITHIO CTOJIOA PTYTH B OT-
KPBITOM KOJEHE MBI M 3aKJI0YaeM O CHJIE IaBJICHUSL.
OmnpIT IMOKa3aJl, 4YTO 3TO AABJICHUC MOXCT AO0XOIUTH 10

36 ¢yToB BOASHOTrO CTONOA, TO €CTh BOJA BHITAIKHBA-
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eTcsl M3 pa3pe3a C TaKOH CHIIOH, Y4TO B COCTOSHHH OBI-
na OBl ele BBIXOJWTbH, JaKe eciay Obl Ha IUIONIAAb pas-
pe3a maBua cBepxy cToyid Boael B 36 ¢yroB. Uem 00b-
SCHAM MBI 3Ty CIIOCOOHOCTH KOpHS MOJHMMATh BOIY
Ha Takywo BblcoTy? Crenyromuil OmbIT JaeT HaM OT-
BeT. BospmeM  HeOONBHIOW  CTEKJISHHBIM — KOJIOKOJ
(¢ur. 46, cmpaBa. 6). 3aTIHEM ero HIKHEE IIMPOKOE
OTBEpPCTHE Iy3bIpEM, a B TOPIBILKO BOTKHEM IIPOOKY
¢ JUIMHHOKIO CTEKISIHHOTO TpyOKoil (a) u morpy3um
BCE, Kak IOKa3aHO, B cocy] ¢ Bojoro. Ecmu Okl B KO-
JIOKOJIE 3aKiIIovanach Takke BOJA, TO MEXIy BOJIOH B
Hapy’)KHOM M BO BHYTPEHHEM COCyJaX HeE IPOU3OIILI0
Obl HHUKaKOTO [BIDKEHHS — pa3yMeercs, IMOJ YCIIOBH-
eM. 4TOObl YpPOBHH B HAapy)KHOM ¥ BHYTPEHHEM COCY-
Jax 6I)IJ'II/I OIMHAKOBBI MPU II-1I, IIOTOMY 4YTO HHA4Y€ BO-
la 10j BIMSHUEM COOCTBEHHOIO JaBJIEHMSA CTaja Obl
[IpOCauuBaThC 4epe3 IIy3blpb M3 COCyZa, IIe ee Yypo-
BEHb BBIIIE, B COCYy[, IZe ee ypoBeHb Hmke. Ho mpen-
CTaBUM cebe, 4TO BO BHYTPEHHMH COCyJ HaJuTa HE BO-
a, a pacTBOp Kakoro-HMOyJpb BEHIECTBA, BCTPEYaro-
Imerocss B KJIETOYKAX pacTeHWH, HampuMmep caxapa,
KOTOpBIH, KaK HW3BECTHO, HAXOAWUTCS B HM300HMIMHU, Ha-
IpUMep. B KOPHSAX CBEKJIOBHIBL. Torma oOHapyXHTCS
SBJIEHHE, C TEPBOTO B3MUIAAA 033JauHBaloOliee U Kak
Obl NPOTHBOpEYAIEe TOMY, YTO TOJNBKO 4YTO OBUIO CKa-
3aHO O CTPEMJICHHH BOJBI B JBYX COOOLIAIOIIMXCS de-
pe3 MEepenoHKy CcOoCyAax IPHUTTH K OOIeMy YpOBHIO.
PactBop caxapa — s OoJyiblel HArJISAHOCTH MBI
MOXEM €ro MNoAKpaCuTb — HAYHECT 6bICTpO IMOAHHU-
MaTbCsl B CTEKISTHHOM TpyOKe W BCKOpE JIOCTUTHET
3HaunTenbHON BBICOTH (f). OOBsCHeHHMe STOrO sBIIE-
HHUS TakoBO: BOJa M pAacTBOpP caxapa, II0 3aKOHaM
mudy3un, CTpeMsaTcs HaBCTpedy, OJHa — BO BHYT-
peHHuil cocyn, apyroi — BOH W3 Hero. Ho wacTuibl
BOJBI IBIXKYTCS ObICTpee, deM dYacTumbl caxapa. Cie-
JIOBaTeNbHO, Boja Oyzmer ObICTpee NPOHUKATH B caxap,
YyeM caxap B BOJy; MaJO TOro, BoJa TIoOpa3fo Jerdye
IIPOXOJUT dYepe3 Iy3bIpb, YEM caxap, — ClIe[l0BaTelIb-
HO, HAa OCHOBAaHHWHM COBOKYITHOTO NEHCTBHS JTUX JABYX
HNPUYMH TOK BOJBI BO BHYTPEHHHIl cocyn Oyner ropas-
no OblcTpee TOKa caxapa, M OTCIOfa 3TO CHayaja He-
MOHATHOE, Kak OBl IPOTHBOpEYAIee T'HIPOCTaTHKE
NoJHSATHE pacTBopa B TpyOke. ToT ke pe3yibTaT MBI
noyyunu OBl XOTsh HE B Takod pe3koil Qopme, ecnn
OBl BMECTO caxapa B3sIM O€JIOK, KaMeOb WM KaKoe-
00 Apyroe BEIIECTBO, BCTPEYAIOIIEECS B PACTUTEINIb-
HBIX KJIeToukax. ClieoBaTeNIbHO, 1 3/IECh SBJICHUE



cBomuTcst K Auddy3nH, yCIOXKHEHHOH BIMSHHEM Ie-
peroHKu. SIBIEHHS ITOrO pOAa MOJIYYHIM HAa3BaHUE
ocmomuyeckux. CKOPOCTb 3TOTO SIBICHUS TPH TPO-
4YMX PaBHBIX YCIOBHSX OyIeT 3aBHCETh W OT ILIOIIAH
COIPHKOCHOBEHMS JIBYX JKUJKOCTEH, B HameMm IpHOo-
pe — OT BEJIMYHHBI OTBEPCTHUS, 3aTSHYTOTO ITy3bIPEM.
HonyctrMm, 4to Ham mpuOOp MpeACTaBisieT Mogooue
KOPHEBOIl KJIETKH, KOPHEBOIO BOJOCKA: BCIIOMHHUM,
KaKk TpPOMajHa IUIOIAJb CONPHKOCHOBEHHUS 3THUX BO-
JIOCKOB C TIOYBEHHOH BOJOW, M MBI JIETKO IOMMeEM, Ka-
KOB JIOJDKEH OBITH COBOKYIHBIM pe3yibTaT MUJUIMOHOB
MOJOOHBIX, XOTA OBl M MHKPOCKOIMYECKHX, MpUOO-
poB. Kaxpmas kierka jkaJHO BcachlBaeT BOJIY M 4epe3
CBOIO, KaK JIOJDKHO MPEAINONIOKUTh, OO0Jlee TOHKYIO
BHYTPEHHIOIO CTEHKY BBIJABIMBAECT €€ B COCYJIbI, KO-
TOpBIE TOHSAT €€ BBEPX 0 KOPHIO, B CTE0EIb.

TakoBo 0OBsICHEHHE, KOTOPOE MBI
3TOH  6000NnOOvemMHOU cnocobnocmu KopHs. Ee on-

HOH. 1Mo Bcel BEPOSTHOCTH, HEAOCTATOYHO It OOBsC-

MOXEM J1aTh

HEHUSl TOJHSATHS BOJBI JIO MAaKYIIKH CaMbIX BBICOKHX
JIEPEBbEB; K TOMY JK€ MBI 3HAGM, YTO OTPE3aHHBIC HU
HOrPY’KEHHBIC B BOAY CTEOJM CaMH B COCTOSHHH BCa-
ceiBaTh Boxmy. Ho mms Toro, 4to0bl OOBSCHUTH cebe
MPUYMHY 3TOTO BCACHIBaHHS BOJIBI CTECOJICM, HaM HYX-
HO TIPEKAC IIO3HAKOMHUTHCS C YYacTHEM, KOTOpOE
l'[pl/IHI/lMa}OT B OTOM SBJIEHMH JIMCThsA. Bcero erue u
HarsAHee YOEKIAeMCs B OTOM CJICAYIOIIUM OIBITOM.
Cpe3aeM HEOONBINYIO, IOKPHITYIO JUCTBIMH BETBb,
HampuMep Oepe3bl, W OOMaKkMBacM €€ Cpe3aHHBIM
KOHIIOM B BOJy. BBIHYB ee W3 BOABI, 3aMETHM BHCS-
LIyI0 Ha cpe3e Kalullo, HO HE IPOWIET M IOJOBUHBI,
JIaKe YETBEPTH MHHYTHI, KaK 3Ta Karwisi BCOCETCs; 00-
MaKMBaeM CHOBAa M CHOBa HaOIlIOZaeM OBICTPOE HCYe3-
HOBCHHME KaIUTH, MOKAa3bIBAIOIICEe, C KAKOK KaJHOC-
TBIO HAIlla BETBbH ITBET JIOCTABISIEMYIO €1 BOAY.

Kopenp roHHT BOmy B cTeOenb, cTeOENb IKagHO
BCAChIBaCT 3Ty BOJAY M TNPOBOJHUT €€ Jaiee; KyJaa Ke
JICHETCS 3Ta BOMAA, KOTAAa BCE YaCTH pAcTCHHs OyayT
et0 HachblueHbl? OueBUAHO, €CIIM OHa IOCTOSHHO
MpUOBIBa€T C OJHOTO KOHIIA, OHAa JOJDKHA YOBIBaTh C
npyroro. [IpM HEKOTOPBIX HMCKIIOYMTENBHBIX YCIOBH-
X OTO SBJICHUWE HAOIIONAETCS OYeHb, HATIAOHO. Ecim
B TEIUIbIA W BIAXKHBIM MaiCKUHM WM MIOHBCKUI Beuep,
MOCJIe  3aKaTa COJNHI[A, HAKJIOHHWBIIMCH K 3eMIIe,
B3IVIAHYTb Ha MOBEPXHOCTH HOJIA, 3aCCAHHOIO spO-
BBIM 3J1aKOM, TO MOXXHO YBHJICThb, YTO Ha CaMbIX KOH-

YUKax €ro npsiMo Topvaliux OLUIMHOK CUIAT KPYTJIbIE

Cmebens

karensku. Eciu, Boopykach TepreHHeM, HaOmMoaaTh
HECKOJBKO BPEMEHH 3a OJHHM JIUCTOM, TO YBHIUM,
4TO 3Ta Karelbka OyAeT IOCTOSHHO pacTH, pacTH M
HaKOHEI] CKaTHTCS; Ha MeCTe €€, OISITh Ha CaAMOM OC-
TpUE JIMCTA, MOSIBUTCS HOBas KalejbKa, M TaK Jaiee.
To ke sBIEHME MOXHO HAONIOAATh, €CIIM CHENATh II0-
CeB OBCa B IUIONIKE, ITOKPHITON CTEKISTHHBIM KOJIIa-
koM. Ha KoHYMKax nMCTOYKOB OyIyT MOCTOSHHO IIO-
SABJITBCA  KalllIM  BOABI, KOTOPBIE HCYE3HYT, €CIIN
CHATH KoNmak. HexoTopele pacTeHHs NPEeACTaBISIOT
9TO sIBJICHUWE B emie Oonee pe3koil opMe W BBIICIIOT
BOJYy B 3HAUUTENBHBIX KOJNMYECTBAX. AHATOMHUYECKOE
HCCIIEIOBAaHUE TI0KA3alo, YTO B ITHX JIMCTBSX, B MeC-
Tax BBIICICHHSA, HAXOAATCA HaXe OCOOBIE OTBEPCTHS.
Ho mono0OHoe BblieNieHHE BOJABI B KalleIbHOM COCTOS-
HUM COCTaBIISI€T CPaBHUTEIBHO DPENKWH Cirydail; OHO
MPOUCXOJNUT TPEHMYIIECTBEHHO NPH ONHMCAHHBIX YC-
JIOBHSIX, TO €CTh KOIZa OKpPYXAIOIIMH BO3MyX HAaChI-
IIeH BOJSHBIM I1apOM, IOCTOSHHO JX€ M B T'POMaJHBIX
KOJIMYECTBAX PACTEHHs BBIIACNISAIOT BOAY B BHJE HE3a-
METHOTO IS Tnasa mapa. MoXXHO CyAuTb O TOM, Kak
TPOMajJHO 3TO KOJMYECTBO BOABI, HCIIApsieMOH pacTte-
HUSMH, TIOCIEIYIOINM, KOHEYHO HPHOIM3UTENbHbIM,
mudpam: mecaTHHa OBCa HCIApsieT 3a Bce JIETO OT
100 000 mo 200 000 mymoB BOIBI, AECATHHA CMEIIaH-
HOM1 JyroBoii TpaBbl — okouio 500 000 mynos.
OmpenenuTs 3TO KOJMYECTBO HCHAPSIOMIEHCS BO-
JIbI MBI MOXKEM Da3UYHBIMH CHOCOOAMH; BOT OIUH M3
MPOCTEHIIMX M CaMbIX TOYHBIX. PacreHme BMecTe C
TOPIIKOM, B KOTOPBIH OHO IIOCAXEHO, IOMENIAlOT B
CTEKJITHHBIH Wi kecTssHOH cocyn (dur. 47, B) m
HaKpPHIBAIOT CTEKISIHHOTO K€ WM JKECTSHOIO IUIACTHU-
HOIO, B KOTOPOH IIPOpE3aHO OTBEPCTHE IS CTeOst
(a, b). Takum 00OpazoM ycTpaHsETCS HCIApeHUE C TI0-
BEPXHOCTH TOYBBHI U TOPILNKA, U, B3BEIIMBAT OT BpPEeMe-
HH JI0 BPEMEHU BECh NpUOOpP, MBI 3HAEM, YTO IOTEPS B
BECe 3aBHCHT OT HCHapeHMsi pacTeHus.. Miam Mbl Mo-
JKEM B3ATh JBa CTEKJISTHHBIX, OJMHAKOBOIO pa3Mepa
KOJIOKOJIA, BEIMYMHONH HEMHOrO MeHee JIMCTa, HCIa-
pEeHHE KOTOPOTO >KeTaeM H3y4YHTh, W, 3aIlEMHB MEX-
Iy HUMH 3TOT JHCT (pa3yMeercsi, OCTOPOXKHO, YTOOBI
HE pa3gaBUTh €ro, HO BCE XK€ TaK, YTOObI CMa3aHHBIE
caJoM Kpas KOJIOKOJOB IIJIOTHO K HEMy IpUIIETaln),
caenaeM cnenyromuil onblT. Ilox Kaxnaplii KOJOKOJ
MOMECTUM B HEOOJBIIOM COCYyZAe KaKoe-HHOYHb Bellle-
CTBO, JXAIHO IIOIJIOIIAOIIee BOASHBIC HApBI, KaKoBa,
HaIpuMep, CepHast KICIIOTa, KOTOPYIO MBI C 3TO0
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UMCHHO IIEJIBI0 M CTaBUM MEXIy IBOMHBIMH 3UMHUMH
paMamu, 4TOOBI CTEKIa HE MOTENH. JTa cepHas KHC-
nota OylIeT MOINOATh HCHAPSIONIYIOCS W3 JIMCTa BO-
ny. BsBemmBas OoT BpeMeHH O BPEMEHH 3TH COCYIbI €
CEPHOI0 KHUCJIOTOH, MBI Y3HaeM, CKOJBKO OHa MOIJIOTH-
na Boapl. TakuM o00pa3oM Mbl MOXKEM pa3pelinTh
MHOXXECTBO JIFOOOMBITHBIX BOMPOCOB. MBI y3HaeM, Ha-
HpHUMEp, YTO CHJIbHEE HCIHapseT HIKHAS CTOPOHA JIHU-
CTa, TO €CThb Ta, KOTOpas, KaK MbI BHUJEIH, HEceT yc-
teumal. Oka3bIBaeTcs, 4YTO B OTHX YCTBHIAX MBI
JOJDKHBI BHZIETh peryisiTopel ucmapenusi. Korma pac-
TEHHE MEPEHONHEHO BOJOH, ILENEBUIHOE OTBEpCTUE
YCTBHII IIUPOKO packpeiBaeTrcs (¢ur. 48, b), wucmape-
HHUE YCWJIMBAETCSA, HO KaK TOJBKO, BCIEACTBHE JIM YCH-
JICHHOTO WCIIApeHWsi WM HEJOCTATOYHOTO IIPUTOKA
BOJIBI, JIMNCTBSI CTaHYT 3aBSNaTh, OTBEPCTHE YCTBUIl Cy-
xuBaercst (¢ur. 48, a), MmOYTH 3aKpBIBAaeTCs, WCIa-
peHHE TIOHWKAeTCsi, ¥ pAacTeHHE HayMHAeT OIpaB-
mIThesl. 3 TOMOOHBIX JK€ OIBITOB MBI y3HAaeM, d9TO
JHCTh € OJECTAILCI0 KOXHCTOK MOBEPXHOCTBIO HC-
HapsIOT MEHee, 4YeM JIMCTbS TPABSHUCTBIC, 3TO HaM
OOBSICHSIET, II0YEeMy pACTeHHS C TAaKUMH KOXHCTBIMHA
JIMCTBSMH, T10-BUIUMOMY,

CyXU€ KIIMMAaThIl. HaKOHeII, HOZ[OGHI)IC JKC OIIBITBI Ha-

JICTYC BBIHOCAT 3HOI71HLI€,

Y4JarOT HaC, 4YTO MOJIOAbIC JIUCTbA HCIHAPSIIOT 6LICTp€€
CTapbIX JTMCTHEB OAHOI'O 1 TOI'O K€ PACTCHU, U 3TOT

1 CM. IIATYIO JIEKIHIO.
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¢dakT maer HaM OAHO U3 OObBSCHEHWI, [OYEMy IIHTa-
TeNbHBIE COKM OyIyT MPUTEKaTh UMEHHO K ITUM MOJIO-
IObIM, pacTynmMm opraHam!. YOemauBumIMCh s TOM. Kak
BENIMK PAcXOJ BOJbI, HCHAPSEMON JUCTBSIMU, MBI MO-
KEM BEPHYTBCS K PACCMOTPEHHIO CaMOro MexaHH3Ma
9TOr0 [BWKEHWsI BOAbI B crebie. Bompoc ator B mo-
cllelHNe TOABI oOpartwii Ha cebs 0co0oe BHHMaHHWE, HO
HENb3sl CKa3aTh, YTOOBI TIONYYMJ BIIOJNHE YJIOBJIETBO-
putenbHOE paspericHue. [IpaBma, HET HemocTaTka B
OOBSCHEHHSIX, HO HMMEHHO 3TO H300MIHe OOBICHEHUI
[OKa3bIBAaeT, YTO HH OAHO W3 HHUX HE YIOBICTBOPSET
BronHe. OCTaHOBUMCS TONBKO Ha (aKkTaX, JIETKO TIpO-
BepsAEMBbIX Ha ombiTe. [Ipexnae Bcero HeEoOXOAUMO Obl-
J0 pPelINTh, KAKUM IIyTeM [BI)KETCS TOK BOIBI: B IIO-
JOCTSIX WIA B CTEHKax COCYIOB M COCYJOBHAHBIX Kile-
TOK. TIpOTHB TEPBOTO MPEAIOIOKCHHsSI, YTO COK JIBH-

KETCA B IOJOCTIAX COCYHOB, TIPEACTABJIAIONINX, OYE-

BUIHO, TNPOCTEHIIMH MyTh, TaK KaKk OHU OOpasyloT
CIUIONIHOM KaHal, — TIPOTHB 3TOTO CAaMOTO €CTeCT-
BEHHOIO MPEANOJIONKECHUS  BO3paXald, 4YTO  COCY[bl

OOBIKHOBEHHO HE HAIIOJIHEHBI JKUIKOCTBIO, a COAEP-

I TlogpoOHee cmoTpu B nipuiioxennu crateio K. A. Tumu-
psizeBa «boprba pactenust ¢ 3acyxoin» (ITpum. 1949 1.).



JKaT dYepemyIolrecs CO CTOJNOMKAaMH SKHIKOCTH IIy-
3BIPEKH BO3MyXa. HO MMEHHO 3TO HPHCYTCTBHE BO3My-
Xa, CIYKHBIIEE MPEXIe MNPEeNATCTBUEM I JAOMyIe-
HHS, YTO BOJA [IBHXKETCS MO COCyZaM, B HAcCToslIlee
BpeMs CIY)KHT KIIFOUYOM I OOBSICHEHHS 3TOTO SBIIE-
Husa. OKa3aloch, YTO BO3AYX OTOT HAXOIAHUTCS OOBIK-
HOBEHHO B Ppa3peKeHHOM
Onarozapst 3TOMy OOCTOSITENBCTBY KaXablil cocyn naei-
CTByeT NONOOHO Hacocy. YOexnaioTca B 3ToM (axte
CIICIYIOIUM TPOCTBIM OmbBITOM. [IpurnbaroT Kakoii-
HUOYIb cTebeNiek B COCyll € PTYTBIO Tak, 4TOOBI YacTh
crebenbKa HAXOQWIACh MOJ PTYTBIO, U TOX PHIYMbIO

OYCHb COCTOSHHUH, u

JKe Tepepe3aroT ero. Ecimm 3ateM cpenmath HpOIONBHBIC
paspessl 3Toro crebms, To yoeaumes, 4yTO PTYTh B BU-
¢ TOHYAWIINX HHUTEH MPOHHKIA B TIOJOCTH COCYJIOB.
Bcero kpacuBee BHIHO 3TO SBJIEHHE, €CIM paccMat-
pHUBaTh MHKPOCKOIMYECKHH MpemapaT He B IPOXOIs-
meM CBeTe, Kak OOBIKHOBEHHO, a MpH MaJaioleM,—
TOrJa B COCyZJax SCHO BHIMM OJECTSIHE pPTYTHBIC
CTOJIOMKH, MOJOOHO TOMY KaK MBI MX BHIMM B BOJIOC-
HOit TpyOke Ttepmomerpa (dur. 49, I)!. Bcmomuunm,
9TO PTYyTh HE MOABIMACTCI caMa COOOI0 B BOJIOCHBIX
TpyOKax, KaKk BOJia, a 4TO, HANPOTHB, €€ MOXHO BrO-
HATh B IOJOOHBIC TPYOKH, TOJNBKO HpHOeras K JaBiie-
HUIO, TeM OoJee 3HAYUTEIHHOMY, 4YeM YKe TpPyOKH.
Ho mnomnepedHHK COCyZOB ropa3fo MeHee IOIepeYHHKa
TeX BOJIOCHBIX TpyOOK, HaJ KOTOPBIMH OOBIKHOBEHHO
MpOM3BOAAT (u3mdeckue OmbITHL. Mcxoms w3 3THX co-
00pakeHUil, MBI MOXEM 3aKITIOYUTh M MPHOIH3UTENb-
HO U3MEpHTh, KaK 3HAYMTENFHO pPa3peKEHHE BO3yXa
B COCyJaX, BBI3BIBAIOIEE 3TO BcacklBaHue pTyTH. He-
BOJEHO BO3HHKAIOT [[Ba BOIPOCA: IOYEMY K€ ITH pas-
peXEHHBIE Ta3bl COCYJOB HE MPHUXOJAT B PABHOBECHE C
BHEIIHeH aTMoc(epoil M Kakas HMpHYMHA ITOrO paspe-
xenus? IlepBblii Bompoc paspemaeTcs O4YeHb IPOCTO:
BHYTPEHHsI1 atMoc(epa COCYJOB OTZIENIEHa OT Hapy-
HBIX dacTell pacTeHus, COAEPXkaIlUX BO3AyX IpH
OOBIKHOBEHHOM aTMOC()CpHOM IaBJICHHH, CIIOEM He-
MPOHMIIAEMON TKaHW, TaK 4YTO COBEpIICHHO YeIWHEHa
or BHemHed armocepsl. Ho crout Tonpko mocpencrt-
BOM IIONIEPEYHOr0 pa3pe3a MPHBECTH CPEIUHHBIC Yac-

I OcobeHHO yHOOHBI Ui JTOM LENMM O4YEHb PACHPOCTPAHCH-

Hble B TIOC/IEJHEE BpEMsl pPyYHble MHKPOCKOMbI, yHmorpedise-

MBI€ JUIA MNEepeAaqdd CIyHIaTeJIiIM Ha JICKOUAX; MHKPOCKOIIBI 3TH

CHaOXKEHBI METATMYCCKUMU BOTHYTBIMU 3€pKajiaMu, Jienaro-

HIMMHU n306pa>l<eﬂne TIPY NAJAKOLIEM CBETE OYCHB SICHBIM.
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TH OpraHa B COIPHKOCHOBEHHE C aTMocdepoil u
paBHOBeCHE MEXAy BHYTPEHHEH M BHEIIHEH arMo-
cdepoii MrHOBeHHO ycraHoBHTCs. IToTOMy-TO M HEoO-
XOIUMO JENaTh pa3pe3 IMoJ PTYThIO; Kak Obl MBI OBICT-
PO HH TIEPEHOCHIN OTPE3aHHYIO BETBb B PTYTh, MBI HE
nonyunni Obl pesynbrata. Ho ecin cpesaHHyio u 3a-
TEM IOTPY)KEHHYIO KOHLIOM B PTYTh BETBb OCTaBHTH B
TAKOM IIOJIOXKEHWH HECKOJBbKO BPEMEHH, TO 3aMETHM,
YTO PTYTh HAYHET MOJBIMATHCS B COCYIaX. DTOT OIBIT

JaeT HaM OTBET Ha BTOPOH W3 IIOCTABJICHHBIX BBILIE
BOIIPOCOB: KaK OOBACHUTH cebe NPOUCXOXKAEHHE 3TOM
paspexxenHoil atmMocepbi? OOBSCHEHHE 3TO CIEIYIO-
mee. JIMCTh HMCHapsOT BOLY, BCICIACTBHE YEro B HX
KJICTOYKax 00pasyloTcst 0osiee  KOHLECHTPHPOBAHHBIC
PacTBOPBI 3aKIIIOYAIOIINXCSl B HUX BELIECTB. JTH pac-
TBOpPHI, Kak MBI BuIenu Beime (¢ur. 46, cnpasa),
NPHUTATHBAIOT HOBBIC KOJIMYECTBA BOIBI M3 CMEXHBIX
KJIETOYeK M, TaKMM 00pa3oM, OT KJIETOYKH K KIIeTOY-
K€ 4YepIaroT 3Ty BOJy M3 ee 3amaca B cocynax. Ho ec-
M BOJA yHAISETCS U3 COCYHIOB, TO BO3IYX Yeperyro-
IUXCsS B HEMl My3bIPHKOB 3aHMMAaeT €€ MECTO, YBENIH
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quBaeTcs B 00bEME, TO €CTh, IPYTHMH CIIOBAMH, pa3-
pexaercs. BcnencTBue 3TOro paspekeHHs HOBOE KO-
JIMYECTBO BOJBI BCOCETCS COCYIaMH U3 KIETOYEK KOp-
Hi. CrnpaBemMBOCTE 3TOTO 3aKIIOYCHUS MOXKET OBITh
JIOKa3aHa TIpsAMBIMH omnbiTamMu. Cpe3aB KOHYHK HeECy-
IIETO JIMCTBS cTeOeNbKa TAaKHMM OCTPBIM KIIMHOM, 4YTO-
Obl OH OBUT JOCTaTOYHO NPO3PAueH ISl TOMEILCHUS
ero B Kaiule BOJBI IO MHUKPOCKOIOM, MOXKEM Hero-
CpPEICTBEHHO YyOenuthest B cnenytonmx (axrax. Ecmn
B KaIsle BOABI B3BEIICHBI MEJKHE YaCTHI[BI IMOPOIIKO-
BaTOT0 Teda, TO MBI 3aMETUM, KaK OHM OyIyT yCTpeM-
JSTECSI B OTBEPCTHS COCYJOB M HECTHCh Jajee 10 HX
umHe. [ly3bIpbKkH, 3aMedaeMble B COCyZHax, OyayT WM
YMEHBIIATECS, KOTJa WCIApEeHHe JIMCThEB OynIeT ocna-
OeBaTh, WM yBENMYHMBAThCI B 0ObeMe (TO €CTh BO3-
oyx Oymer paspexarscs), KOTJa WCIapeHHe JIMCThEB
Oyner ycunuBatbest (pur. 49, I, a u 6)!. Takum 00-
pa3oM, B HACTOSIIEEe BpeMs, HECMOTpS Ha JOJITOJIET-
HHE COMHEHHS, POJb COCYIOB KaK BOJOIPOBOJOB pac-
TEHHUs He MOXKET OBITh OoJiee ocriapuBaeMa.

B cBs3u ¢ ponbio COCYIOB BBIACHHICS B HOCTEIHEE
BpeMsl W CMBICI OIHOW aHATOMHYECKOH MOAPOOHOCTH
X CTPOGHHs, IAaBHO OCTaHABIMBaBIIEH Ha cebe BHH-
MaHHE CaMbIX 3HAMEHMTBIX AHATOMOB: 3TO TaK HAa3bl-
BaeMble OKalMJIEHHBIE IIOpOT, BCTPEYAIOIIMECS Ha
BOJIOKHAX (Tpaxeujaax).
OHH NIeTKO HAOIONAI0TCS B APEBECHHE HALITUX XBOH-

CcOCylaX H©  COCYHOBHAHBIX

Ha ¢urype 49, 11, a u 6, u300pakeHbl 1Ba MOCIENO0BA-
TEIBHBIX COCTOSIHHSL OJIHOTO M TOIO JK€ COCYJa, HaOII0aaeMoro
[OZl MHKPOCKOIIOM BO BPEMsi CHJIBHOIO HCIIAPEHHSI BOIBI JIHCTh-
svi. CpaBHHBas MX MeXIy co0OH, 3amedaeM, YTO IpH b Kar-
M BOIBl YMCHBIIIIINCK,
YBEJHYHIIHCE.

a IIy3bIpM BO34yXa COOTBETCTBEHHO
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HBIX, TO €CTh Ha MHKPOCKOIHMYECKOM pa3pe3e IOYTH
mo0oit  3akwraTensHO cnmdkd. Ecnmm  chemats  mone-
BOH pa3pe3 Tak, 4To0 OH JIeKal B IUIOCKOCTH, IPOXO-
ISIed depe3 OChb M IIONEepPEeYHHK CTBOJNA  (pajuaib-
HBIH paspe3), TO 3aMETHM Ha CTEHKAaX COCYJOBHIHBIX

BOJIOKOH  MHOTOYHCIICHHBIC  JBYKOHTYPHBIE  KDPY)KKH
(gur. 50, A, 4 4. Ilpu Oonee BHMMATENHHOM Ha-
OMIOmeHMM 3aMeTUM H  TPeTHH, MeHee SBCTBEHHBIH

KpyXoK (c¢), cpemHuii Mexny & um b. Ecim monesoit
paspe3 He Oyner Jsexarb B IUIOCKOCTH IOIEPEYHUKA
CTBONIa, a IIepecedyeT ero Imojx Oonee WIM MEHee OCT-
pbIM YIJIOM, TO KapTHHAa H3MEHHMTCS. Bmecto u300pa-
KEHHUS MOPBI «C JIMIL@», Mbl YBHAMM €€ «B TPU UeTBEp-
(B) BHYTPEHHUX  (MaJbIX)
KpY)XXKOB Bcerna Jpa. J[isi TOro uroObl BBIACHHUTH Ce-
Oe nanee

THY» n ybemuMmcs, dTO

CTPOEHHE TIOpBI, OCTaeTCs CHelaTh eme
TpeTHil paspe3 IMOA MNpPSAMBIM YIIIOM K paspesy .4: oH
JacT HaM H300paKeHHe MOpHl B MpodIiIb, TO €CTh ee
paspes (C, D, E). DToT pa3pe3 HaM Bce OOBSICHSIET.
OxaspIBaeTCs, YTO OOImME CTEeHKH JBYX CMEXHBIX
KJIETOYeK O0O0pasyloT B 3TOM MeCTe UedYeBHIIE00pa3-
HyI0 TIOJOCTh, Kpail KOTOPOH COOTBETCTBYeT HapyX-
HOMy Kpyry mopsl (b)!. Ilomocts 5Ta OOpasoBaHa Kak
Obl JIBYyMS UacOBBIMH  CTEKJIAMH, IIPOCBEPICHHBEIMH
MOCpeIHEe KPYIIIbIMH OTBepcTHsiMH (a). Ha durype
A OTBEpCTHS ITH JIEKAT ONHO MOA APYTHM, TaK 4TO HX
n300paKeHNs] COBMAJAIOT B OJMH BHYTPEHHHH KpyT
fs1: Ha ¢urype B, Omarogaps TOMy 4YTO MBI CMOTPHM
BKOCh, BHOHBI 00a Kpyra. YeueBuiieoOpasHas Io-

JIOCTBH ACJIUTCA ITOII0JIaM HATAHYTORO IOTIEPEK TOH-

! JTHst yka3aHusi COOTBETCTBEHHBIX YacTeii BeceX Quryp
TIPOBEJICHBI JINHUH YEPTOYKAMHL.



vaifmero mwieHkow (C) mexay C u ft, cpenuna KoTo-
poli yTONIIeHa B BUJIE AUCKA.

Kpast storo pamcka, mpocBeumBas CKBO3b BCeErza
IPO3pauyHyl0, KaK CTEKJIO, CTEHKY KIeTKHM, U JarT
n3o0paxxenue cpeanero kpyra (¢ B A u B). O3Hako-
MUBIIUCh C YCTPOMCTBOM 3THUX IIOp, 3HAs, 4YTO dJle-
MEHTBI, UTPalOT POJb HACOCOB,
JIETKO yrajaThb UX 3HAUCHHE: 3TO — KJIalaHbl, B BBIC-
mel CTeleHu coBeplLIeHHble KiamaHbl. Korma nasie-

MMM CHAOXEHHBIE,

HHE B COCyIax HEBEIMKO, BOJA IPOXOIHUT 4Yepe3 TOH-
KyI0 IJIEHKY (Kak mokasaHo crpenkamu npu C). Co-
MPOTHBIICHHE OTHX IUICHOK JBWKCHHIO BOJBI HH-
YTO)XKHO: Kaluli BOJBI, HaHECEHHas Ha BEPXHHUH cpe3
JUIMHHOI BEeTBH, IOYTH MTHOBEHHO COIIPOBOKAAETCS
BBIICJICHHEM TaKOH jKe KaIli W3 HiKHero cpesa. Ho
OTH TOHKHEC IIJICHKH JICTKO MOIJIH 6])1 pas3pbIBaThCA
MO/l BIMSHHEM TaKWX JaBJICHUH, Kakue, Kak Mbl BH-
UM, HaOmojanuck B cocynax. Tornma TOHKas IUICHKa
HCKPHUBIISIETCS, M IUCK TNPUKIAIBIBACTCA K TOMY WIH
JIpyromy’ OTBEpCTHIO, CMOTPSI MO HampaBJCHHIO [aB-
neHust (Kak mokasaHo crpenkoil mpu D u E). Taxum
o0pa3oM, OKaifiMJIeHHas Iopa SIBIISIETCA OYEHb Lejle-
CcO00pa3sHO YCTPOGHHBIM JBYCTOPOHHHM  KJIAIIaHOM,
MPUCIIOCOOJICHHBIM K PA3JIMYHBIM JIABJICHUSIM B COCY-
nax. OTH KiIamaHbl 00ecreuydBalOT PaBHOMEPHOE pac-
npe/iesieHne BO/IbI B PACTCHHH.

V3HaB, 4TO BOJA JBIXKETCS IO COCYAaM, y3HaB U
MIPUYUHY STOTO JBIDKEHUS, MBI MOXKEM eIle IIOIBI-
TaThCs Y3HaTh, Kak OBICTPO NBWKETCS 3Ta Boja. Jlis
9TOro IOCTyIaeM ClienyromuM obpasoM. BeTBp uccie-
JyeMOTO pacTeHHUsl IOMENIaeM B BOAY, COAEpPIKAIIyIo
HEMHOTO TaKOTrO BEILIEeCTBA, HPHUCYTCTBHE KOTOPOrO
JIETKO OOHApYXKUTh B PAcTeHUH, W, paspesas IO IIpo-
LIECTBMM HEKOTOPOr0 BpeMeHH cTebeib Ha Ioreped-
Hble KYCOYKH, y3HAaeM, 10 KaKOH BBICOTHI yCHEJO MOJ-
HATBhCS OHO BO Bpems ombiTa. Camoe ObICTpOE ABHIKE-
HHUE, KOTopoe Obuto HabIromaeMo TakuM oOpas3om, J0-
CTHUIJIO IPUOIN3UTEIIFHO OJTHOM Ca)KEHH B 4ac.

HcnapeHue JHCTBEB, OTHUMAas IOCTOSHHO Yy BO3-
JOYIIHBIX OPTaHOB PACTCHUs BOAY, CIIYXKHT, CIeJOBa-
TENbHO, TJIABHOK INPUYMHON MOCTYIUICHHS HOBBIX KO-
JUYeCTB BOABI W3 crebisi M kopHsA. Ho cmpammBaer-
Csl: MOYEMY JK€ MBI HPHIMCHIBAEM 3Ty JEATENbHOCTH
MMEHHO JUCThAM, a He cTeOmam? OTBEeT Ha 3TO HaM
naer anatomuuecku®! crpoenue credns. Tonbko B ca-
MOM MOJIOJIOM BO3pacTe cTedenb ObIBaeT CHaOXeH KO-
JKHIICI0, CXOJHOI0 € KOXKHIIEil JIUCTBEB, 3aTeM OHa OT-
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MHpaeT, TPecKaeTcs, OTIManaeT, a Moja Helo, B TOH da-
CTH cTeOuis, KOTOPYIO MBI Ha3BalW NEPBUYHON KOPOH,
oOpazyeTrcss Tak Ha3blBaeMas HPOOKO6AA MKAaHb.
IIpoOKkoBOI0 OHa Ha3BIBaeTCS IMOTOMY, YTO y OIHOTO
BUJa Ay0a OHAa OYEHb pa3BUTa U 0Opa3yeT TO BEIIECT-
BO, U3 KOTOPOTO BbIIEJbIBatOTCS mpoOku. CTpoeHHe U
BHEIIHUH BUA 3TOM TKaHM MOTYT OBITH BeCbMa pas-
JMYHBI; TaK HalpuMep, y NpoOKoBoro nayda oHa 00-
pasyeT CIUIOLIHOH CII0if B HECKOJIBKO MajbLEB TOJIIU-
Hbl, B Oepe3e k€ OHA NPEACTABICHA TOHKOI, CIIOS-
nrerocst Ha JucTouku Oepectoit. Ho Bo Bcex atux ciy-
Yasx OHa MPEJCTaBIIsIET OJHO OOIIee CBOWCTBO — He-
HNPOHUIIAEMOCTh NI BOAbL. biaromaps 3ToMy CBOHCT-
By OHa o0Opa3yeT Ha creliie Kak Obl HENpPOMOKaeMyIo
OJIeXKTy, OXPAHSIOILYI0 €ro OT OECIIONe3HOro WM Ja-
e BpeqHoro wucnapeHus. JII0OOMBITHO, 4YTO 3Ta
mpoOKoBasi TKaHb 0oOpa3yeTcs cama co0Oif MMEHHO B
TEX YCIOBHUSX, KOTAA PAaCTUTENIbHBII OpraH, HaCHIIb-
CTBEHHO OOHAXXEHHBIH, II0JBEpPraeTcs HEHOPMAIBHO-
My HCIApeHHIO, M, TaKuM oO0pa3oM, OHa Iojaraet
npeen 3ToMy OOJNE3HEHHOMY INposiBieHMIo. Tak, Ha
NpUMep, CTOMT HOPAHHUTh KaKOH-HHOYIb PacTUTEINb-
HBIH OpraH, OOHaXXMTh, OCTABUTH HE3ALIUIIEHHBIMH
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€ro BHYTPEHHHE TKaHH, M 4Yepe3 HECKOIbKO BPEMEHH
paHa cama co0O0 3aTsHETCs TPOOKOH.

Urak,
MPOBOJUT €€ K JHCThAM, JIUCThbS HCIAPSAIOT €€ B BO3-

KOpeHb TOHMT HOAy B crebenb, credens
nyx. Tonbko ©HpuU COBOKYIIHOM M DPaBHOMEPHOM HC-

IOJIHEHUHU  BCEX  OTHUX OTHpaBHCHHﬁ JACATCIIBHOCTH

pacteHust OyneT BIIOJNHE TNpaBWIBHOW. PaBHOBecue
HapyIIaeTcsi, KOrjJa pacTeHHe HucmapseT Ooiee, 4eM
MOTydYaeT. — TOTAa OHO BSHET, PAaBHOBECHE HapyIla-
eTci M TOrJa, KOrJa pacTeHHe He yCHeBaeT WCIapsTh
BCEH MmoayuaeMoll BOABI, — TOTAAa OHO HAYMHAET BBI-
JACHATH €€ B BHUJAC KaliCjib, KaK 3TO Mbl W 3aMC4YacM B
TEIUIble BJIAXHbIE Beuepa, KOIJa BCJIEACTBHE HAChI-
IICHUA aTMOC(l)epbl BOJAAHBIM IApOM HUCHAPECHUE JIUC-
Ta MOYTHU NpeKpamaeTcs.

IIepexonum

Teleph K PAacCMOTPEHHIO  JIPYroro

IBIDKEHUSI THTATENBHBIX BEIIECTB, HAIPABIISIONIETO-
cs He K JINCTY, a U3 JINCTa BO BCE YAaCTU PACTCHUA, B
TOM 4YHCI€ M B KOpeHb. UTO Takoe ABIKEHHE IOIDKHO
CYIIECTBOBaTh, OYEBHAHO a priori! Tak Kak B JHCTe
BBIPAa0aTHIBACTCSI OPTaHUYECKOE BEILECTBO, U3 KOTO-
pPOro TOCTPOEHBI BCE YAaCTH PACTEHUs; YTO OHO JeUCT-
BUTEIIBHO CYIIECTBYET, HAIVLIIHO JIOKa3bIBAETCSA Clle-
IYIOIMM  JIFOOOTIBITHBIM ~ OIBITOM. CpeXeM  HBOBYIO
BeTBb M IIOCTaBUM ee¢ B Boxy. [lo mpomectBmm He-
CKOJIKMX [JHEH WM Heleldb BOKPYr HIKHETO CEYEHHS
BETBH 00pa3yeTcsl HapocT WIM HalbB, M U3 3TOTO
HaIUIbIBa HAYMHAIOT MPOOWBATHCS KOPEMIKH. OTH KO-
pELIKH, OYEBHUAHO, MOJDKHBI OBUIM 00pa3oBaThCid HA
CUeT BEIIECTB, NMOTYyYEHHBIX W3 JIMCTa WIH yXK€ HaXo-
JMBIIUXCS, TI0 JOpore oT Hero, B crebie. Iloctapaem-
Csl OIPEACIIUTH, KaKUM XK€ IYTEM CIYCTHWIUCH OHHU 10
BHOBb 00pa3oBaBIIMXCsl KopHed. [{ns 3toro ymotpe-
OMM TOT )K€ TpHeM, KOTOPBIA YNOTpeOWNM IUIsl Orpe-
Je7eHnsl MyTH Bocxonsmiero Toka. CremaeM B ORHOM
BETBHU KOJIBLIEBYIO BBIPE3KY KOPbI BIUIOTH 10 KaMGI/Iﬂ,
KaKk 9TO IMoOKa3aHo Ha Qurype 51 (a), u momecTHM
Hallly BETBb B BOJY Ha HECKOJBKO HeNelb. 3aMeTHM,
YTO Ha O3TOT pa3 KOPHU MNOABIATCA HE B HIDKHEH YacTH
creOyisi, a Ha BepXHEM Kpae KOJBIEBOH BBIPE3KH
(w'"); o4eBMIHO, UTO, Mepepe3aB KOPYy, Mbl IIperpa-
I TIyTh THUTAaTeIbHBIM BEIIECTBAM, CITyCKABIINMCS

BHM3 HO CTEOIIIO.

A priori (7aT., a MpHOPI) — 1O OINBITA, HE HCXOAS W3
OMBITA; B TPOTHBOIOJIOXHOCTH a posteriori (a mocrepuopu) —
OCJIE OTIBbITA, HAa OCHOBaHUM onbita ([Ipum. 1949 1.).
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3Ha‘II/IT, KOJIbLICBAA BBIPE3Ka KOpHI, HHCKOJIBKO

HE Bpemdllas TMOJHATHIO COKa, HAYIIETO0 W3 KOPHI,
unymemMy B
unymuii - u3
COK, MIyIIUH
W3 JHCTBEB, — IO Kope. B cmpaBemmmBocTH 3TOTO

OKOHYAaTCJIBbHO NPEeIATCTBYET COKY,

00paTHOM HampaBJeHUHM. 3HAYUT, COK,

KOpHS, HampaBisIeTCss 10 JpPEBECHHE,

BbIBOZa YyOexmaeT M JApyrod ombIT. Bpibepem BeTBb

Kakoro-HMOyib pacTeHHs, Ha KOTOPOH TOJBKO HTO

HavdaJln  3aBA3bIBATBCA  IJIOABI, KW  BBIPEKEM  KOJIBLO

KOpEl B TOM MECTE BETBH, KOTOPOE OTHENSeT IUIOABI
OT OmmwKaflMX JUCTBEB, — IUIOABI IEPECTaHYT pas-
BUBaThCs. TakuM 00pa3oM, KOJbLEBas BBIPE3Ka KO-
pBL, pasoOmaromias KakoW-HHOyIb oprad, OyAeT JM TO
KOPeHb WM IUIOJ C IHTAIOLIUMH €ro JIMCThSIMH, 3apa-
Hee OTHHUMAaeT y JTOr0 OpraHa BO3MOXKHOCTb pa3BHU-

THA. CJ'IC,I[OBaTe.]'IBHO, HEC TOMJICKHUT COMHCHHMIO, 4YTO

MUTaTeTbHBIE BEIIECTBA, CIyXKAIIHE JUIT IOCTPOCHHS
OpraHoB, IBIXYTcs mo kope. Ho kopa, kak Mbl BHIe-
7Y, TPEACTABISIET CIOXKHOE CTPOEGHHME: MBI Pa3IndaeM
B HEWl NEpBUYHYIO U BTOpHUHYyIO0 Kopy. Ilo kotopoil u3
9TUX JBYX CHCTEM JBIDKETCS IHTAaTelNbHBIH cok? Jle-
J1aéM BHOBB ONBIT C KOJBIIEBOH BBIPE3KOH, HO Ha 3TOT
pa3 OCTOPOXKHO Cpe3aeM TOJbKO HapyKHYI0 YacTh -—
MEPBUYHYIO KOpYy, CTapasich HE IOBPEIUTh BTOPHY-
HOU, TO €CTh IyOSHOH YacTH COCYAMCTBIX Myd4koB. Ilo-
Jy4aloTcsi Pe3yNbTaThl, Kak B IIEPBOM OIBITE, TO €CTh
KOpHU 0Opa3yloTcs TIpH OCHOBaHMM BETBH. 3HAYUT,
JIBW)KEHHE COBEpILIAeTcsl IO BTOpUUHOM Kope. Ilombl-
TaeMcsl CHeNaTh elle OJWH Iar — OIPENeNuTh, 10 Ka-
KAM JK€ O3JIeMEHTaM BTOPUYHOH KOpbI OyaeT IBHUraThb-
cs 3TOT COK. MBI 3HaeM, 4YTO HX TJIaBHBIM 00pa3oM
qBa: JTyOsiHBIE BOJNOKHA M CHUTOBHJIHBIE COCYIBL. YiKe
OHO CpaBHEHHE (OPM O3THX J[ABOSKOTO pOfA BIEMEH-
TOB JIeNaeT BEPOSTHBIM, YTO O3TO OTIpPAaBICHHE MpH-
HaJJIGKNT TIOCHENHMM, TaK KaK BOJIOKHA IIPE/CTaB-
JSI0T OYeHb TOJCTBIC CTEHKHM M TOYTH IOJHOE OTCYT-
CTBHE TIOJOCTH, MEXHy TeM KaK CHTOBHUAHBIE COCYBI
MIPE/ICTABISAIOT COOOIIArOLTHECS

HIAPOKUE KaHaJbl,

MOCPEACTBOM  OTKPBITBIX II0p, Yepe3 KOTOpPBIE MOTYT
MPOXOJUTh HE TONBKO KUJAKHE U TIOMY>KHIKHE BeIle-
CTBAa, HO JaXe MPOCKAIB3bIBAIOT MENKHE KPYIMHHKH
KpaxMana. OTO BEpOsTHE TPEBpALIacTCd B IOJIHYIO
JOCTOBEPHOCTh Onarojaps cilemylolieMy ombitTy. be-
peM BETBb ON€aHIpa M IPOJENbIBAEM C HEI0 TO K€,
YTO CJETald BO BTOPOM OIBITE C HBOBOIO BETBBIO, TO
€CTh Cpe3aeM IIOJHEE KONbIIO KOPBHI A0 CaMOro KaM-

Ous. [lomywyaercst COBEpIIEHHO HEOXHIAHHBIH  pe-



3yIbTaT: KOPHH O0Opa3yloTCsl HE TONBKO HAa KpParo BBI-
pE3KH, HO U IPH OCHOBAaHUU BETBU, — 3HAYMT, IUTa-
TENbHBIE Tyna
OyIb WHBIMH IIyTSAMH, IIOMHMO KOpPBL OTO KaXKyIee-
Csl NPOTHBOPEYUE BIIOJHE BBIICHACTCH,

BEIIECTBA  NPOHHUKAIOT KaKUMH-HH-
Korja Yy3Ha-
€M, 4YTO CcTeOenb oJyieaHjapa IPEACTaBISeT YKIOHEHHE
OT ONHCAaHHOTO HAMU THITMYECKOTO CTPOEHHs CTBOJIA.
VY Hero, KpoMe CHTOBHIHBIX COCYIOB B KOpE, CyIIECT-
BYIOT €LIC IIyYKH 3THUX OJIEMEHTOB B CEPALCBUHEC, U
OHH-TO. BOIPEKH KOJBIEBOH BBIPE3KE KOPBI, IPOBO-
ST COKM B HIDKHIOIO dacTh creOms. Takum oOpasom,
OIMCAHHBIX YeTHIpe MPOCTHIX OMNbITAa C BETBSIMH HBBI
U OJleaH/pa, IIOCTOSHHO, CHCTEMaTHYECKH OTPaHUYH-
Bas KPYr BO3MOXKHBIX IIPEAIOJIOKCHUH, HAKOHEN ¢
TIOJTHOIO JIOCTOBEPHOCTBIO YKAa3bIBAlOT HaM Ha CHTO-
BUJHBIE COCYJbl KaKk Ha T€ IIyTH, II0 KOTOPBIM pac-
MPOCTPAHSACTCS TaK HAa3blBAEMOE IUIACTHYECKOE, TO
€CTh CIy’Kalllee A IOCTPOCHMS HOBBIX YaCTeH, ITH-
TaTeNILHOE BEIIECTBO PACTEHHS.

Hoselime  wccienoBaHus Haj — pacrpelelieHHeM
MJICYHBIX COCYHOB B JIHCTE JENAIOT BEPOSTHBIM IIpen-
TOJIOXKEHUE, YTO OHM TaKKe CIY)KaT OueHb YyJOOHBI-
MM TIyTSMH [ [ABIDKEHHS IHTAaTeldbHBIX cokoB. Ha
9TO yKa3bIBaeT TOT ()AaKT, YTO OHM BCETAa HAXOIITCS
B HENOCPEACTBEHHOM COCEACTBE C 3€JICHOI0 TKAHBIO
JHCTa, TAe BHIPA0aTHIBAIOTCS IUTAaTeNbHBIE BEIeCT-
Ba. [IpenmmonokeHwe 5TO TOATBEepKIaeTcss HabmomIe-
HHUSIMH, 4YTO TOTEPs MJIEYHOTO COKa MCTOINAET HEKO-
TOpBIE PACTEHHSI.

VYka3aB IMmyTh, 1O KOTOPOMY JBHJKETCSI COK, HIy-
Wil U3 JIHCTBEB, HAM OCTAeTCs €lle yKa3aTb Ha IIpH-
YHMHBI, TOOYXIAIoLHe ero IBUraTthCa. 37ech elle pas,
U yXKe B TIOCIECTHUH, OOBSICHUTENBHBIM KIIIOUOM SIBIIS-
ercst mu(pdy3us — CIOBO, KOTOpPOE KaK HOCTOSHHBINA
NpHUIIEB HAaM MNPHXOJWIOCH IOBTOPATH KaXIbIH pa3s,
KOTJla BO3HMKAJ BONPOC O TIOCTYIUICHUM WJIM TepeMe-
IIEHNH BEIIECTBA W3 BHEIIHEH CPeAbl B PACTCHHE WIIN
W3 OJHOM €ro 4acTu B Apyryro. PacTBopeHHOe Belect-
BO MO 3akoHaM Ju(QQy3uH, OYEBHIHO, NPHTEKAET
UMEHHO TyJa, TJA€ OHO IIPpUHHUMACT HEPACTBOPUMYIO
¢dopMy, cmarasch 1M B BHIE 3amaca Ha Oymymiee Bpe-
MsI WM TPSIMO PAcXOAysCh Ha CTPOEHHE TBEPJIBIX da-

Cmebens

creif pacreHus!. OTIOXKEHHS INUTATENBHBIX BEIIECTB
00pa3yloTcsi Ha BCEM ITyTH COCYIHCTBIX ITy4KOB; KIIe-
TOYKH, OKPY)KAaIOIIHE IyYKH, OOBIKHOBEHHO OYEHb
Oorathl KpaxmajoM, HWHOIZA KPUCTAUIAMH M APYTHMH
BemiecTBaMy. OTIIOXKEHHE 3arlacoB IMTATENBHBIX Be-
IIIECTB MBI BHJEIU B OEJKe CEMEHH; TaKHe )K€ 3allackl,
HO B 0Oolee TpPOMagHBIX pa3Mepax, BCTPEYaloTCs U B
JIpYTUX 4dacTsIX pacTeHus. Tak, Hampumep, OHH OT-
JIaraloTcsi B CEpALECBUHE, B CEPALEBHHHBIX Jydax H
BoOOILIe B KJIETOYHOIH TkaHu crebnedl. B cepauesuue
TaK Ha3bIBAEMBIX CAroBBIX MaJdbM OTJIATAIOTCS 3arachl
Kpaxmana, KOTOpble MO)KHO CUMTATh IyJaMH; B KIIyO-
HSX KapTodenst omiaraercss Takxke KpaxMal, B Kop-
HSX CBEKJIOBUIIBI OTJAaraercs B M300WIMHM caxap; B
KOYHaX KallyCThl WJIM B KOPHAX Perbl — pa3HooOpas3-
HelIllne THTaTeNbHbIE BEIIECTBA; HAKOHEI, B MSCHC-
TBIX JIUCTHAX OIMCAHHOW BBIINIE araBbl OTJAraeTcs B
TeYEHHE HECKONBKUX JieT 3amac caxapa. OmHMM clo-
BOM, HET IOYTH PACTUTENIBHOTO OpraHa, KOTOPBIH He
MOT OBl CHENMaThCsl BMECTUIHIIEM, CKJIAJOM MHTATeNb-
HBIX BEIIECTB. DTH 3arachkl HAYT B JIEJO WIM Ha CIEIy-
IOIIMH TOJ TOCIEe MX OTIOXKEHHSA, KaK 3TO OBIBaeT cO
CBEKJIOBHIICH WM KalyCTOM, 3amachl KOTOPBIX IIO-
TpeOJSIFOTCST HAa PA3BUTHE CTEOJEBBIX W ILBETOYHBIX
OpraHoB Ha BTOPOH TOJ CYLIECTBOBAHHS, WM 3TH 3a-
Iacsl HAKOIUDTIOTCS AECATKaMH JeT, Kak, HalpuMep,
caxap B JIMCTBSIX araBbl, M 3aT€M PacXOAyKTCs Ha 00-
pa3oBaHME KOJOCCAIBHBIX COIBETHH, HECYIIUX I[BETHI
U wiofasl 3toro pacrenus. Kak Ob1 To Hu ObLIO, 0Opa-
30BaHHE 3aMacoB €CTh TOJBKO BPEMEHHOE, INepeXof-
HOC€ HAa3HAQYCHHUC ITMTATCIIBbHBIX BCHICCTB, OKOHYATCJIb-
HOTO CBOETO HA3HAYECHHS OHM IOCTHTAIOT TOJBKO TOT-
Ja, KOTrJa 3aTpaTarcs Ha 00pa3oBaHME HOBBIX dYacTei
pacTeHus, HOBBIX OpPTaHOB, HOBBIX KJIETOYEK, TO €CTh
TOTJa, KOTJa MOCHyKaT sl ero pocma. O3HAKOMHB-
LINCh, TAKUM 00pa3oM, C SBICHHEM IHTAaHHS, B CMBIC-
J€ TpHHATHSA, TepepaboTKH M MEPEABIDKEHHS MHILH,
Mbl B CIEAYIOIIEH JEKIMH MOXKEM IEPEHTH K H3yue-
HHUIO SIBIICHUH pocTa.

I CM. BTOPYIO U Tperbio ICKIIUH.
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POCT

Iumanue u pocm. — Hanpasnenue pocma Kkopusa u cmebns. — BausHue 3eMHO20 NPUMANCEHUS. —
Hanpsoicenue — mranell. Obpasz  Oelicmeuu  3eMHO/0  npumsdxceHus. —  Bauanue  ceema.
Tenuomponusm. Cnocobvl  usmepenusi pocma. — Buuanue memnepamypuol. Tepmomponusm. —

Pocm u PA3MHOJCEHUEe  WenmOoYeK.

— /enenue saopa. —

bBnuorcatiwee  deticmeue ceema ma pocm

KIIeMOYHbIX CMEHOK. — Bausuue Oaenenus wmm d)OpMy xiemouex. — Mexanusm pocma  Kilemodku. —

Moorcro nu caviiams, Kax np03ﬂ6aem pacmerue. — Bnauenue JKCnepumenmailbHoe UCKyccmea

B MO3THYECKHMX CKa3aHMSAX HEKOTOPBIX HAapoOJOB
CeBepa OoraM W BEHIMM JIIOOIM TIPHUIHACHIBACTCS
CIOCOOHOCTh HE TONBKO BHIETh, HO JaXe UYTKHM
YXOM «CHBINIATh TpaBbl Mpo3sOaHwey». B HacTosmiei
JEKIUM MBI UMEHHO 3aiiMeMcsi BOIIPOCOM: MOJXKET JIH
rJa3 ¥ yXO IPOCTOr0 CMEPTHOTO JOCTHTHYTH TaKOH
CTENCHU M3OLIPEHMS, YTOOBI

BHIACTH H  CJbIIIATh,

KaKk pacTeHHe pacter? VYCIOBHUMCSA TpEeKAe, KaKou
OMWKaWIIMiA CMBICT MBI TPHUIAAAM OSTOMY  CJIOBY.
Iloxm pocrom, B TeCHOM cMBICIe, MBI OyneM pa3yMeTh
TO yBEIMYEHUE B pa3Mepax pacTeHHs, KOTOpOe Ipo-
HCXOIUT

BCJICACTBUC MPEBpAllICHUA

Hepepa60TaHHLIX UM IHWTATCIBHBIX BCIICCTB B €TI0

YCBOCHHBIX U

TBEPAYI0 OCHOBY, B €TO OCTOB, COCTOSIIUH TIJTaBHBIM
0o0pa3oM U3 CTEHOK €ro KJIETO4eK. Takum oO0pa3oM,
XOTS POCT HEOOXOAMUMO TIperojaraeT NUTaHHEe, HO
oba 3TH mporecca MOTYT IPOUCXOAWUTh M HEOJHOBpE-
MEHHO — pOCT MOXET MPOUCXOAUTh M MPH TaKHX
YCIOBHSX, KOIJa OJHOBPEMEHHOE IHTaHHE HEBO3-
MOXHO, KakK, HalpuMep, B TEMHOTE; Iaxe OOBIKHO-
BEHHO 3TH 00a OTHpaBIECHHUs pa3JielieHbl Kak B Ipo-
CTpaHCTBE, TaK M BO BpeMeHu. Hambomee smeprude-
CKHH pOCT HPOUCXOAWUT OOBIKHOBEHHO B CaMBIX MO-
JOABIX YaCTAX, pa3BHBAIOIIUXCA HAa CUET JesTellb-
HOCTH YK€ BIIOJHE pAa3BUTHIX OPraHOB, CITyXaIInUX
M0 MPEUMYIIECTBY [UIsl TUTAHMS.
oOHapyKUBaeTCS
IBYX
JKH3HM — MHTaHUS M pocTa " B TeX IEPEUUCIICH-
HBIX HAMH B KOHIIE NPOIIONW JIEKIUHU CIIy4asx, KOr-
Ja PpOCT TPOHCXOJUT HA CYET OOWIBHBIX, HEPEAKO
Mpbl BUIEIH TaKXke,
YTO BO BpeMs IIPOpAcTaHUS YBEIHYEHHE pPa3MepoOB

Oco0eHHO pe3Ko

pa3aeiieHue BO BPEMCHU ITHUX

CYIIECTBCHHBIX OTHpaBJ’ICHI/Iﬁ paCTHTeHBHOﬁ

MHOI'OJICTHUX 3amacoB IIMIIIH.

POCTKa HE TOJBKO HE O6yCJIaBJII/IBaeTC$I COOTBETCT-
BYIOIIMM YBCIUYEHUEM B BECE, HO HAXKE COIIPOBOXK-
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JaeTCsi TMOCTOSIHHOIO ¥ 3HAYUTENIBHOIO TpaToil Belie-
CTBa BCIIEICTBUE JBIXaHUSL.

Haunmem Ham 00630p sBIEHHH pocTa C TOTO MO-
MEHTa, KOrZJja M3 MPOpAcTalollero CEeMEHH BbIOHBaA-
JOTCS KOPEUIOK M POCTOK, KOTrJa OAWMH, Kak Obl yOe-
ras OT CBeTa, 3apblBacTCs B 3EMIIO, a JAPYroi ycT-
pemisieTcss B BO3AYX, Kak Obl TSHETCS HaBCTpedy K
ceery'. llepBBIii Bompoc, KOTOpHI IOMKEH OBl ecTe-
CTBEHHO NPEICTABUTbCA MPH HAONIONCHUHM 3TOTO SB-
J€HHS, HO KOTOPBIA, BEPOATHO, MaJl0 KOMY IIPHUXO-
JIMT B TOJOBY — JIO TAKOH CTEHEHM MbI HPHBBIKIH K
9TOMY SBJIEHHIO, —

9TO BOIpPOC: IMOYEMy KOpPEHb U

crebenb  pacTyT B TPOTHBOIOJNOXKHBIE  CTOPOHEL,
OOWH — B 3€MII0, IPYroi — B BO3LyX, OJWUH —
BHH3, ApyToif — BBepX?

OTOT BOIpPOC CTOWJI YYEHBIM HEMajo XJIONOT, na
U B HACTOSIIEE BpPEMS HE MOXKET CUHTAThCs paspe-
HIEHHBIM BO BCEX CBOMX HOApOOHOCTSAX. B momckax
OPUYUH 3TOTO SBJIEHHS IIOJO3PEHHS YYEHBIX, BECh-
Ma €CTECTBCHHO, IaJ Ha CBET M Ha BIAXHOCTh
nousel. [lomaramu, d9ro cTebmm TAHYTCS K CBETY, a
KOpHH yOeraloT OT cBeTa M 4YTO, CJICIOBATENbHO, B
CcBETE MODKHO BHJETh BHENIHIOI CHIIy, OOYCIaBIIH-
BAIOLIyI0 HampasieHue pocta. Ho HeTpynHo ObLIO
JI0Ka3aTh HECOCTOATEIBHOCTh 3TOrO B3MIAa. B co-
BEpIICHHOW TEMHOTE HampaBleHUEe dYacTed Oyner To
e CcaMoe; Majlo TOTO, €CIH IIOCesTh CeMeHa B perre-
T€ W TOABECUTH €r0 HajJ OKHOM TaK, YTOOBI OHO OBbI-
JIO OCBEIIEHO CHU3Y, TO KOpPHHU, MPOWIS CKBO3b CIIOH
3eMJIM, BBIAYT HapyKy depe3 OTBEPCTHS pelmieTa u
OyIyT MNpONOIKATh PAacTH K CBETY, MEXIy TeM Kak
cTebIM TOTAHYTCS BBEPX, CIIEIOBAaTENbHO OT CBETA.
[pyroe npennonoxeHue,

BBI3BIBACTCA

YTO HAaMpaBIEHHE KOPHS
TOYBBI, ycTpaHseTcs

OITBITOM, TIPH KOTOPOM IIPOPACTAIOIIHE CEMEHA OK-

BJIAXKHOCTBIO



PYXarOTCsl CO BCEX CTOPOH BIIAKHOIO 3eMieil min
3aKJIIOYAIOTC B CBHIPYIO TYOKYy; CTEIEHb BIIaYKHOCTH
IPH 3TOM CO BCEX CTOPOH OJHA M Ta XK€, a MEeXIy
TEM HampaBlIeHHE KOpHS M cTebisi Oyner, Kak Bce-
rpa, orBecHoe. lMrtak, KOopeHb M cTeOedb HE HMEIOT
HHMKaKOI'0 IOCTOSIHHOTO IOJIOXKEHHS HU IO OTHOLIE-
HHUIO K CBETY, HU HO OTHOLICHHIO K BIJIQ)KHOCTH; IO-
CTOSIHHO TOJBKO MX MOJIOKEHHE K TOPU3OHTY: KO-
peHb Bcerga pacteT BHH3, crebelb — BBEpX, WIIH,
BBIPQXKAsCh TOYHEE, TAaK KaK 3TO sBICHHE HaOmoxa-
eTcs BO BCEX TOYKaxX 3€MHOTO IIapa, y Hac TaK XKe,

KaK y HAaIIUX AaHTHIOAOB, KOPEHb HAMpPaBISIETCS K
LeHTpY 3eMJIH, cTe0enb — oOpaTHO. Yke OJHO 3TO
[OCTOSIHCTBO ~ HANPaBJEHMS yKa3bplBaeT, 4YTO CHIIA,
BBI3bIBAKOIIAA D3TO SABJICHHUEC, IOJI)KHA 6blTl> TAXECCTh,
TO €CTh MPUTSKEHHE Hauleil IUIaHeThl, HO MBI MO-
KEM 3TO [0Ka3aTh CTPOTO JKCIIEPHMEHTAIBHBIM ITy-
tem. Ecnm 310 HampaBiieHHe 4YacTedl 3aBHCHT OT CH-
JBI TSDKECTH, TO, YCTPAHHB OTY CHIY, MBI YCTPaHHUM
camoe sIBJI€HHE; OCIabHB CHIY, OCIa0MM sIBJICHHE;
HAaKOHEIl[, 3aMEHHUB 3Ty CHIIy OPYTOI0, ACHCTBYIOLICIO
B HMHOM HalpaBJICHUHU, COOTBETCTBCHHO HW3MCHUM U
camoe sBieHHe. Ho Kak e B3ATbCSA 3a JeN0, Kak
YCTPaHUTh Kakoe-HHOY/Ab TEN0 Ha 3eMHOM MOBEpX-
HOCTH OT jeWcTBHs mpuTspkenus 3emmn? Kak cre-
JaTh,

YTOOBI JUIL pacTeHUs HE CYLIECTBOBAJIO HU

BE€pXa, HHU HHU3a? O‘IGBI/IZ[HO, B 6yKBaJ’IBHOM CMBICJIE

Pocm

MBI 3TOTO CHeJaThb HE B COCTOSHMH. HO MBI MOKeM
3aCTaBUTh 3Ty CHIIy JACHCTBOBAaTH B KpaTKHE HMpPOMe-
JKYTKH BPEMEHH B IIPOTHBOIIOJIOKHOM HaIpaBICHUN
U, TakUM 00pa3oM, B3aHMHO YPaBHOBECHM, YCTpa-
HUM ee JeiicTBue B 0ojiee IPOIOIKHUTEIBHBIE CPOKU
BpeMeHHU. [l 3TOro INPHUKPENHM HPOpacTarolIyue
ceMeHa Ha 00Ome Bpamaromerocs Kkoiyeca (Hampu-
Mep Ha Koyece, IPUBOAMMOM B JIBIKCHHE HEOOJb-
UM 3JEKTPOMAarHUTHBIM JBHrarteneMm). Eciu koie-
co OyzmeT BpamaTbCsi B TOPU3OHTAIBHOI IIOCKOCTH
(xax Ha purype 52, A, I ), To, 04€BUIHO, ITO HE II0-

MeIIaeT KOPHIO pacTh BHU3, crebmio — BBepx. Ho
eciy Kojeco OyaeT BpamaThCsi B BEPTHKAIBHOW ILIO-
ckoctu (¢ur. 52, B, /) wunm, 4TO BCe paBHO, €CIU
MBI TIPHKpENHMM Tpopoclliee ceMs K MHHYTHOH
CTpeNIKe CTEHHBIX YacoB, TO, OYEBHJIHO, IPH Kaxk-
IOM T0Iyo0OopoTe MOJ0XKEHUE KOpHS U crebis Oynmer
MEHSATBCS; Ul pacTeHHs B WTOre He OyIeT CyIlecT-
BOBAaTb HU BEpXa, HU HMU3A, HU IpaBOH, HU JIEBOU
CTOPOHBI; HOCTOSHHOE, HAlpaBICHHOE B OJHY CTO-
pOHY JeHCTBHE CHIBI TSKECTH OyAET YHHYTOXKEHO.
OmbIT, MPOW3BEACHHBIH HPH TAKUX YCIOBHSX, MOKa-
3all, 9YTO KOpeHb W cTebenp OyayT HeHCTBUTEIHHO
OPUHUMATh KAaKOE€ YTOJHO IIOJIOKCHHE, OOBIKHOBEH-
HO K€ COXPAHJIOT TO IIOJOXKEHHE, B KOTOPOM ObLIN
npukpertenst (ur. 52, B, I). Jlo cux mop M
MIPEATOoIaraiy, YTo KoJIeco BpalaeTcs MeUIeHHO.
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HACTOJBKO JHIIb, 9TOOBI CEMS HE MOTJIO JOJITO OCTa-

BaTbCd B OAHOM TIIOJOXCHHH OTHOCHUTCIBHO TOpHU-

30HTa: 3acTaBUM €ro Temepb BpallaThCsi OBICTpEE.

Torma mnpu arom OyJeT HIeWCTBOBATH TaK Ha3bIBae-
Mas IeHTpOOEKHas CHJIa, TO €CTh OOHApYXKUTCA SB-

J€EHHUEC, KOTOpPOEC MBI Ha6.]'IIOI[aCM, Kormga 6I:ICTpO BCp-

THM B BO3AyXe KaKoe-HUOYIOb TSDKEIO€ TeNo, IpPUBS-

3aHHOE Ha KOHIIE BEpPEeBKH. OJTa cumiIa JEHCTBYeT Kak

OBl TI0 HampaBICHHIO OT IICHTpA K OKPYXHOCTH, Kak

3TO HETPYAHO BHAETH W3 CcJIeayomero omneita. Ha

TJIagKoOW  CIuIle TOPHU3OHTAJIbHO  Bpallaromierocsa Ko-

jeca, OKOJO ero BTYJIKH, HAJIeTO KOJbIO; KaK TOJb-

KO KOJE€CO Ha4YHET BpamarbCa C AJOCTATOYHOIO OBICT-

pOTOﬁ, KOJBIIO HAYHET CKOJB3UTh IIO0 CIHIOC, IIO0Ka

He ynaputcs o0 o00ox koneca. CremoBarenbHO, 3Ta

eHTpoOeXKHasT cuia, JeHCTBys Ha Tella, 3acTaBlseT

UX JBUTaTbCi HO HANPAaBICHUIO OT ILEHTpa K OKPYyX-

HOCTH KOJIECa. OLIeBI/I,I[HO, OHa HEC€ MOXCT OCTaThCA
0e3 BIMAHHA Ha Inpopactaromue CEMCHA. N npeiict-
BUTCJIIBHO, €CJIKM Mbl 3aCTaBHM KOJECCO B BpamaTbCAa

C M3BECTHOH OBICTPOTOH, TO YBUAMM, 4YTO KOPEIIKH

U CTeOIM TPHUMYT OIHO OIpPEIEICHHOE IOJIOKECHHE:
KOpEHIKK  BBITAHYTCS 1O  HANpaBJCHUIO  JEHCTBUS
CHIIBI, TO €CThb OT IeHTpa: cTebnu, HaobopoT, — K

52, B,

mepb, KakoW pe3yibTaT MOJYYHTCS ¢ OBICTpO Bpaia-

neHtpy koseca (¢ur. 2). Tlocmorpum Te-

IOIUMCA TOPU30OHTAJIBHBIM KOJIECOM.

31ech, OYEBHIIHO, YCJOBUA HE TE& XK€, 4YTO NpH

BEPTUKAJIBHOM; TaM CHJIa TAKECTHU COBCEM YCTpaHE-

Ha, HaNpaBiAIOIICH CHJIOW  SIBIAsSETCS  IEHTPOOEK-

Hasd: npu TOPU3OHTAJIbBHOM Xe ITOJIOKCHHUHN KOJIEC

IeUCTBYIOT 00e cuibl. [log BIUSHHEM OJHOW CHIIBI
TSDKECTH KOPEHb HampaBwics Obl. Kak TOKa3bIBaeT
crpenka 1 (pur. 52, A, 2);

EHTPOOEKHOM CWJIBI OH HampaBWwics OBbI, KakK IIOKa-

HOJ BIUSIHUEM OJHOU

3bIBACT CTpCJKa MmI; OpH OJHOBPEMCHHOM JeUCTBUHU

OH, OYCBUIAHO, JOJOKEH TIPpHUHATH H3BECTHOEC CpPEIHCEC

TIMOJIOKCHUE, KaK IIOKa3aHO Ha YEpPTEKE, I10JI0-

XKeHHe, KOoTopoe TeM Ooiee OyneT mnpuOIMXKaThCi K

TOpU3OHTAJBFHOMY, YeM DJHepruuyHee Oyner neiicTBue

IEHTPOOCKHOU CHIIBI, TO €CTh 4YeM OOJbIIE KOJECO U
gyeM ObicTpee OHO Bpamaercs. OTNBIT BIOJHE IOJ-

TBEpXKJAeT »JTO mpeamnoioxenue. MUrak,

HUE yYacTel pacTeHuss 3aBHCUT OT CHIJIBI,

Harmpaslie-
JIEUCTBYIO-
mel Mo HampaBiCHUIO K IEHTPY 3eMJIM: YHUUYTOXKas
BIMSHHE DTOH CHIIBI

(kak Ha MEIJEHHO Bpallar-

meMCsa BCPTUKAJIBHOM KOHGCG), Mbl YHHYTOXAacM H

166

caMo¢€ BINAHUC, U3MCHAA 9TO BIMSHUE JEHUCTBUEM

Ipyrod cuibl (Kak B OMNBITE C OBICTPO BpAaIIaroIInM-

Ci TOPU30OHTAJIbHBIM KOJ'ICCOM), MBI COOTBCTCTBCHHO

n3MeHseM U BausHue. Ho HaMm wu3BeCTHa TOJBKO on-

Ha Takasa Cujla — CHJIa TAXKECTHU, TO CCTb IPUTIXKEC-

HUEe Hamel mnimaHeThl. HakoHen, MBI MOKEM BEI-

3BaTh l'[OI[06HLIC KE€ ABJICHUA, 3aMCHHUB CHIIYy TsAXKEC-

CTH IEHTPOOEKHOI Ccwiod (Kak B ONBITE C OBICTPO
KoJiecoM), |

BpalmraromumMcs BCPTHUKAJIBbHBIM

oyayT

TOoraa

3aMC€THUM, 4YTO OpraHbl HampaBJIATBCA B TOM

)K€ CMBICIE, TO €CTb KOPEHb — IO HaIpaBICHUIO
JIeHCTBUS CWIIBI, CTeOeah — 10 HaAIpaBICHHUIO, IIPO-
THUBHOMY JEHCTBHIO CUJIBL.

3HauuT, MNPUTSHKEHHE 3eMId €eCcTb Ta CHJla, KOTO-
pas  ompeaenseT  MOCTOSHHOE  HampaBIEHHE  POCTa
crebns u kxopHi. Ho omHO nmemo — ykas3aTh, Kakas
cujna JEeWCTBYET B H3BECTHOM SIBIEHHM, H COBCEM
HHOC JA€J0 — IIOKas3arTh, OGT;SICHI/ITI), Kak H TI0o4YeMy

oTa CHJIa HeﬁCTByeT B TAKOM UMCHHO CMBICIJIC.

B camom Acje, €CJIh Mbl CKaXeEM, 4YTO KOPECHb

NOJA BIUSHUEM CHJIBl TSXKECTH HaANpaBIsieTCs K LEH-
Tpy 3emum, TO 3TO OyzxeT camMo co0OH MOHSATHO, HO
KaK MOHATh, YTO CTeOenb IOJX BIHMSAHHEM TOH XKe CH-
OBl  TSKECTH  CTPEMHUTCS,, HANpOTHUB, YAAIUTbCA  OT
neHrpa 3emiuu? A MexXIy TeM TakoB B JEHCTBUTEINb-
¢akr. He

HBI cTe0eNbh MpOAOIIKAeT pPacTH B OTOM HalpaBle-

HOCTHU TOJIBKO BEPTUKAJIBHO IIOCTaBJICH-

HHUH, HO JaX€ TOPHU3O0HTAJIBbHO IMOJIOKCHHBIH  cTeOeb

npunogHuMacTc, n3rudasch KPYTbIM KOJICHOM.

Botr HeOoybIIOW pOCTOK Kpecca, KOTOPBIM S TOJIO-
JKUJ HECKOJIIBKO 4YacoB TOMYy Ha3zaj IUlallIMs Ha CTEK-
ASHHYI0 T1macTuHKy (ur. 53, a,

6); Kak BHIHTE,

€ro cTe0eNeK 3aBOPOTHIICS KBEPXY U U3 MOIOKCHIS



m TIpUIIET B MOJNOXEHHWEe n. BOT emie menmas IieTka
Kpecca, BBIPALICHHOr0 Ha KyCKe BOIJIOKa; CHadvaia
BOWJIOK JIe)KaJl TOPU3OHTANBHO, 3aT€M s €ro IocCTa-
B Ha pebpo, 3aTeM BepXOM BHH3, 3aTeM Ha Jpyroe
pedpo, U CHOBa TOPU3OHTAIBHO — TAaKHUM 00pa3oM,
cTeOeNbKH YeThIpE pa3a MEHSUIH CBOE IOJIOKECHHE
OTHOCHTEJIFHO TOPHM30HTa W, OINHWCAB ILEJbIA KpyT,
W3BEPHYBIIUCH METICI0, IPOJOIDKAIT PAacTH BBEPX.
OueBuHO, cTeOeNb MMOJ BIMSHHUEM CHIIBI TSDKECTH
N3BOPAYMBACTCS 110 HAIPABICHUIO, IPOTHBOIMOIONK-
HOMY JeicTBhIO TshkecTH. Kak 3To cebe O0OBSICHUTH?
Ilpu 3TOM OOBSICHEHMH MBI, IMOHATHO, JOJDKHBI IIO-
CTOSIHHO MMETh B BHJly HE TOJIKO CTE0E€Ib, HO U KO-
peHb. YIOBIETBOPUTEIBHBIM MOXXHO IPU3HATH TOJb-
KO Takoe OOBSICHEHHE, KOTOPOE HE TOJIBKO OOBSICHS-
eT, mo4yemy cTeOesb MPUIOJHUMAETCS, HO B TO JKE
BpeMsl OOBSICHSET, MOYeMy C KOPHEM 3TOro He ObIBa-
er. Mckomoe OOBSICHEHHE [OJDKHO 3aKJIIO4YaThCid B
KaKOM-HHOYJb pa3in4ud CTeONsS W KOpHs, IOTOMY
YTO HE MOXKEM K€ MBI JOIyCTHTh, YTOOBI OJHA U Ta
)K€ Cuila JeHCTBOBala Ha CXOJAHBIE Tela HECXOIHBIM
obpasom.

IlocmoTpuM ke, Kakoe OOBSICHEHHE MBI MOXKEM
IaTh Ui SIBICHHS 3aBOpAyMBaHUS KBEpXy CTeOIICH.
Jlnst 3Toro HeoOXOJMMO IpeXJe O3HAKOMUTBCS C O-
HUM JTIFOOOMBITHBIM CBOWCTBOM PaCTUTENBHBIX Opra-
HOB, C SBJICHMEM TaK Ha3bIBACMOTO HANPANCEHUA
mkaHetl. BppekeM U3 CPEAHMHBI MOJOJIOIO pacTylie-
ro crebnasi NPONOJBHBIE JIOMTUKH, Kak H300paskeHO
Ha ¢Qurype 53, p, TAe 3arylIeBaHHAas YacTh Mpea-
CTaBIISICT KOXHUIY U KOpy. CMOYHMM 3TOT JIOMTHK BO-
JOM, 4TOOBI OH HE 3aCOX, U OCTPBHIM HOXXOM paspe-
)KeM ero Baonp momonaM. OOe IOJTOBHHKHM TOTHac
M30THYTCSI, KaK MOKa3zaHo Ha ¢wurype 53, r. D10 HC-
KPUBJICHHE MOJXET IPOU30MTH TOJIBKO BCIIE/ICTBHUE
TOTrO, YTO HAapy)XHas 4YacTb KaJOil HMOJIOBUHKH CJie-
JaeTcss Kopodye WIM BHYTPEHHSS ClIeNlaeTcsl JUIMHHEe,
4yeMm Obula, WIM OT TOTO M JPYroro BMecre. Bo Bcikom
cllydae, Mbl HPHXOJUM K TOMY 3aK/IIOYCHHIO, 4YTO B
LIEJIOM, HE pa3pe3aHHOM IIONOoJaM KycKe BHYTPEH-
HSISI M HapyXKHas YacTH HaXOAATCA BO B3aUMHO Ha-
NPSDKEHHOM  COCTOSIHHHM; OJIHA DACTATHBAeT IPYTYIO
U — 00paTHO — CHEP)KUBAETCs €10 B CBOEM CTpPEM-
JEHUH BBITSHYTbCSA B IUIMHY. B crpaBeanMBOCTH 3TO-
TO 3aKJIIOYCHUS MBI TOT4ac yOexIaaeMmcs, Koraa BMe-
CTO OJHOTO paspes3a cjellaeM [Ba W TaKUM 00pazoM
oTieauM 00€ HapyXXHbIE YacTH, OCBOOOIUB OT HHUX

cpenuny (¢ur. 53, 5). Torma Mbl IEHCTBUTENBHO 3a-
METHM, YTO CPEIHSS YacTh BEITSHETCS, CTaHEeT JUIMH-
Hee, yeM Obula NPH P, a HAPYKHBIE OTPE3KH COKpa-
TATCS, CTAHYT Kopode, 4eM Obim mpu p. OdeBUAIHO,
YTO BHYTPEHHHE YacCTH CTEONS CTPEMSTCS BBITSHYTb-
csi M, BCTpedass B 3TOM CTPEMIIEHHM CONPOTHBIEHHUE
CO CTOPOHBI HApPYXXHBIX YacTeH, pacTATUBAIOT UX.
OT0 B3aUMHOE HANpPsHKEHHE TKaHEH WrpaeT OYEHb
Ba)XHYIO POJIb B JKM3HH PACTCHHS; €My-TO HEXKHBIC,
couHble CTEONMHM 00A3aHBI CBOECI yHpyrocthio. Camm
mo cebe TKaHM, COCTOSIIUE W3 TOHYAWIINX KIIETOY-
HBIX CTEHOK M >KHMAKOCTEH, He MoIiM OBl IpeacTa-
BUTb D3THUX CBOHCTB. TOJBKO KOrJa KJIETOYKU IIepe-
TIOJTHEHBI )KUAKOCTBIO M CTEHKH HX BCJIEICTBHE 3TOTO
HaINpsDKeHBI, TOJNBKO TOTJA, KOT/Aa BHYTPEHHHE TKa-
HU OpraHa HanpsraioT Hapy>XHbIE U CaMH COKUMAIOT-
cs MMH, — TOJBKO TOT/A OPraH CTAHOBHUTCS YIIPY-
I'MM, HEJerKo neperubaercs, HE IIOHUKAeT caM CO-
0010, KaK 3TO MBI 3aM€YacM B 3aBSJAOINNX CTEOIIX,
B KOTOPBIX BCJICJICTBHE HEIOCTaTKa BOJBI OCIIaliIseT-
Csl HaIpsDKEHHE 00O0JI0YEK OTHENBbHBIX KIETOK U B3a-
HMMHO€ HallpsKeHHE TKaHEeH.

[MpuberneM Kk CpaBHEHHIO HECKOJIBKO TIpydboMy,
HO KOTOpOE B caMoi IpoCToil opme AacT HAM MOHs-
THE O TOM, YTO B OOIIHMX YepTax COBEPIIACTCS B pac-
TEHHH BO BpeMs pocTa. Y MeHs B pyKax IepyaTka;
ee IycThle Maiblbl BUCAT BHU3. Ho BOT s BAyBaro B
OIVH W3 TAIbIEB BO3IyX U IIEPEXBaTHIBAIO €T0 MHpPH
OCHOBAaHMU — TEMEph OH YXE MOXET AEpXKaTbCs B
BEPTHKAJIbHOM M TOPH30HTAIBHOM MOJNOXKEHUAX, HE
OTBHCAsl M HE INeperndasic. JTOT HAaIyTHIH BO3TyXOM
masier] TpeACTaBIseT HAaM HEKOTopoe momobue Kite-
TOYKH, TEPETrONIHEHHON COKaMM, WIIM CTeOis, KOTo-
poro HapyXHBI€ YacTH HAXOAATCA II0J BHYTPEHHHUM
JIaBJICHHEM OBICTpee ero pacTyLIMX BHYTPEHHUX dYa-
crei.

IMocMoTpuM, Kakoe k€ OTHOLIEHHE BCE JIO CHX
HOp BBICKa3aHHOE MMeeT K BO30YXJIEHHOMY HaMH BO-
Mpocy; MO4YeMy TOPH30HTAIBHO TOJIOXKEHHBIH cTeOens
caM co0or0 3aBOpaynBaeTCs KBepxy?

IToka crebenb HaxXOAWTCA B BEPTHKAIBHOM IIOJIO-
KEHHUH, CHJIa TSDHKECTH IEHCTBYeT Ha BCE €ro 4acTH
OJMHAKOBBIM 00pa3oM; HO KaK TOJBKO MBI NPHBEAEM
€ro B TOPHU3OHTAJIBHOE IIOJIOKECHHUE, YCIOBUS H3Me-
HATCcs. HiokHSS yacte, oT Ooyee nM OOMIIBHOTO MpH-
TOKa NMUTATEJbHBIX BEUIECTB WJIM OT APYTHX IPUYHH,
OyZeT pacTH, BBITATHBATLCS ObICTpee BepxHEil. Mbl
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y)KE€ 3HAEM, YTO BHYTPEHHSAS YacTh CTEOJs TOCTOSIH-
HO CHEPKMBAETCS B CBOEM CTPEMJIEHMH BBITSHYTHCS
VIIPYTOCTHIO HAPYKHOW KOXHUIb. HO B rOpuU30HTAIIB-
HOM cTebJie HIDKHSS TOJIOBMHA STOW BHYTPEHHEH 4Ya-
cti Oyner pactu ObICTpee, IPH 3TOM OHa OyaeT He-
PaBHOMEPHO  paCTSATMBaTh  KOXHIy —  HIDKHIOIO
4acTh, ONMKE K HEH JIeKallylo, CHIIbHEe, 4eM BepX-
HIOI0, Oojiee oThajieHHylo!. Mamo TOro, cama HIDKHSS
KoXHIla Oyner pact ObICTpee BepxHei, cienoBa-
TENBHO cama Oyj;er Jierde II0/UIaBaThCsi PAaCTATUBA-
Huto.  CrpaBe[yIMBOCTh  OTOrO  3aKIOYEHHs — OJI-
TBEpKIaeTcss U TeM (HakToOM, 4YTO 3aBOpPAYUBAHHE Jie-
JKalero credisi KBepXy IMPOUCXOMUT TOJBKO B YACTH,
Haunbosee OBICTPO pacrymieil. B wyactsx, yxe 3aBep-
UIMBIIMX CBOW POCT, TOMOOHOE SIBICHHE HEBO3MOXK-
Ho. CriepoBaTenbHO, TPUBOJS CTeOEIb B TOPHU30H-
TaIbHOE TMOJIOXKEHHUE, MBI

HEM HepaBHOMepHLIfI,

TEM CaMbIM BbI3bIBaEM B
HECUMMETPUYECKUH  POCT;
HIDKHSISE 9acThb OOTOHSET B POCTE BEPXHIOW, CTEOEIb

caM Co0OH HWCKpHUBIISETCs, npunoanumaercs. Ho,

I Camo cOOOM OYEBHIHO, YTO COIPOTHBICHUE PACTSHKCHHUIO,
OKa3bIBAEMOE BEPXHEN TMOJIOBMHOM KOKHIL, OyleT —CHIIbHEE,
[OTOMY 9TO OHa Kak Obl JeficTByer Ha GOJBILOE IUICYO pblyara,
MEXKTY TeM KaK HIDKHsI1 — Ha Masioe (cM. ur. 54, 11, ¢).

MOXET OBITh, 3TH COOOpaXKEHWsl IMOKAXYTCS HEIOCTa-
TOYHO yOEIWTENbHBIMH: B TaKOM CIIydae MBI MOXKEM
HNOJKPENUTh UX IPSMBIM ONbBITOM. Bo3bMeMm 1Ba onu-
HAaKOBBIX CTeOeNbKa: OJMH OCTaBHM pacTH BepTHU-
KaJlbHO. a Jpyrod 3acTaBUM HACHIbCTBEHHO pPACcTH B
TOPU30HTAJIBHOM MOJIOKEHHMM M AT 3TOr0 INPOCYHEM
€ro B Y3KyI0 CTEKISIHHYIO TpyOKy, B KOTOpPOH OH He
Mor Obl m3rmbaTbest kBepxy. Ilo mpomrecTBum wu3BecT-
HOTO BpPEMEHH pAacKoJIeM JTOT TIIOCHeRHHI crebenex
[IOII0JIaM Ha BEPXHIO M HIDKHIOI 4YacTh. Kak Tonb-
KO Mbl €ro pa3pexeM, BEpXHsAs 4YacTb COKPaTUTCS, a
HIDKHSISL BBITSIHETCS, @ €CIIM MBI CPaBHMM HX C JUIH-
HOH  BEPTUKAIBPHOrO credesibka, TO YBHUAUM, UTO
BEpXHs IIOJIOBHHA TOPH30HTAIBHOTO CTEOII Kopoue,
a HIKHSS JUIMHHEE BEpTHKAJIBHOIO, KaK 3TO U CIeNo-
BAJIO OXHAaTh. TO, YTO CHPaBEIJIMBO OTHOCHTEIIHLHO
Jexadero CreOns, MpPUMEHSeTCS W K HAKIOHHOMY:
KaKk TOJBKO CTeOeNb YKIOHWUTCS OT OTBECHOH JIMHHH,
CHJIa TSDKECTH, BBI3bIBasg YCWJICHHBIH pOCT HIXKHEH

CTOPOHBI ~ CTEOJsI, BBIIPSMIISICT, BO3BpallaeT €ro K
OTBECHOMY I10JIO’KEHHUIO.

Ham Tenepr BIOJHE MOHSTHO, IOYEMY IIOJ BIIMS-
HUEM CHJBI TSKECTH CTeOenb M3rubacTcs B HAmpas-
JIEHUH, TPOTHBOIOJIOXKHOM  JEMCTBUIO 3TOW  CHIIBL.
Ho Ttemepr poxmaercs Bompoc, moyeMmy Xe He IIpo-
HCXOJUT TOro ke ¢ KopHem. Kak Buamte, mpu Oonee
BHUMATEJIbHOM M3YYEHUH  SBIICHUSA

BOIPOC  COBEp-

HICHHO HU3BpaTHJICA. Brauane Mol Haxoaujii COBEpP-
MICHHO €CTECTBEHHBIM W IIOHATHBIM, 4YTO KOPEHH pac-
TE€T 1O HaIlIpaBJICHHUIO CHJIbI

TSAKCCTH, HCIIOHATHBIM

Ka3aJoch, IOYEeMy CTeOelb pacTeT B HalpaBlICHUH
00paTHOM; Temeph JK€ MbI TOHMMAacM, IOYEMY CTe-
0elb pacTeT WMEHHO TaK, W 3aTpyJHAEMCS TMOHSTH,
moyeMy KOpeHb pacteT HHave. [IpuberHeM 3a pa3b-
SICHEHHEM JTOTO KaXKyIIerocs TMPOTHBOPEUYHS K Clie-
IyIOLEH  MoJenu.

HBIX Kpyxkka (¢ur. 54, I, ¢, d), COEAMHEHHBIX CIIH-

IpencraBum cebe [Ba JCPEBsIH-

paJbHBIMK TIPY)KHHAMU C HOIepedHbIM OpyckoM (b).
UYepes otTBepcTHs B ITOM OpycKe IPOIYyLIEHBI IBa
rHOKMX KaydyKOBBIX IIpyTa (@, @), COCIMHEHHBIX
MOIIEPEYHOI0 PYKOATKOIO (e). KoHumamu cBoMMH OHH
ynupatotcs B cepeauny kpyxkoB (cud). Tomxas
9TH TpPyThsl B HANpPABICHUH, II0Ka3aHHOM CTPEJIKOMH,
MBIl OyJeM pas3iBHraTh OOOPOTHI CIHpaJied W IPHBO-
IUTh 00€ NPYXUHBI B HampshkeHHoe cocrosiHue. Ka-
YUYKOBBIE NpYThsS Halled MOJENN JOJDKHBI H300pa-

KaTh OBICTPO PACTyLIHE OCEBbIC YaCTH OPraHoB, a



Hanpsraroouuecs NPYXKUHbB — MeUIEHHEee pacTyliue
U pacTATMBaeMble POCTOM BHYTPEHHHMX dacTeil Ha-
pPYXXHBIE TKaHM JTHX OPTaHOB. JBIDKCHUEM
MBI M300pa)kaeM pOCT CHMMETPHUYECKMH M IPOUCXO-

Taxum

JsIiee OT HEro HalpsDKEHHWE TKaHeil; mocrapaemcs,
IpH IOMOIIYM TOi ke MoJenaH, n300pa3uTb POCT He-
CHMMETPHYECKHH, HalpuMep pPOCT, BBI3BIBACMBIH
JefcTBUEM CHIIBI TSDKECTH, TpUYeM ObIcTpee pacTeT
HIDKHSISI CTOpOHA OpraHa. DTO JOCTHTaeTcs TEM, UTO
TOYKa MPUIIOKEHUS THOKUX HPYThEeB Ha 3TOT pa3 Oy-
JIeT JIeXaTh He B LEHTPE KPYXXKOB, a ONIKE K HUXK-
Hemy ux kpato (dur. 54, /7). Bpnsuras, kak mnpex-
Je, PYKOSTKy, 3aMETHM COBCEM WHOI pe3ynbTaT:
MEXIy TeM Kak HIKHSS CIUpaib OyIeT YAIMHSTHCS
B NPSMOM HaNpaBlIeHUH WIM JaXe II0J BIMSHUEM
COOCTBEHHOW TSDKECTH OTBUCATh BHU3 (d'), BepXHAs
H30THETCsT Ooliee WM MEHee KpYTOI0 JIyroil BBepx
(c'). PesympraT 3TOT O4€HB MPOCTO OOBICHAETCS yC-
TpolicTBoM Mojenu. IIpyXuHBI HapoyHO B3SATHl HEO-
JUHAKOBOM YIPYroCTH: BEepXHsSA, W3 Ooiee TOICTOH
NPOBOJIOKH, OKa3bIBaeT 0ojee CONPOTHUBIEHHS JBHU-
JKEHUIO TIpyTa, 4YeM HIDKHASA, CHelaHHas U3 IIPOBO-
noku Gosiee TOHKOH. M3 3TOr0 MBI BBIBOAHM 3aKIIO-
YeHHeE, HEpaBHOMEPHOE,

qTo HECUMMETPUIECKOE

JaBJICHUC MPOABJIACTCA 3aMCTHBIM HUCKPHUBJICHUEM
TOIBKO TOTZIA, KOIJa HACTYMaeT H3BECTHAs CTENeHb
B3aUMHOTO HampspkeHuss dacted. OueBHIHO, TO XKe
NPUMEHHMO U K POCTy; HEpaBHOMEPHBIH, HECHMMET-
pUYECKHIl POCT TOJIBKO TOrAa OyleT MMEThb IOCIEACT-
BHEM pE3KOE€, 3aMETHOE MCKPUBIIEHHE OpraHa, Korja
OpraH 5TOT JOCTHUTHET H3BECTHOH YNPYrocTH BCIE]-
CTBHE B3aUMHOro HampsbkeHuss TkaHed. Ho mnpen-
CTaBJIAET JM JCHCTBUTENIBHO MOJIOJOHM, €lle pacTy-
Ml KOpEeHb TaKoe HaIpsDKEHHE TKaHe, Kakoe Mbl
Bugean B crebne? OmuH B3I Ha Takod KOPEHb
yke yOexJaeT, 4To B HEM HET MOAO0OHOr0 HampspKe-
Hus. benmu MBI Oyner nepkath cTeOesb TOPH30HTAIb-
HO, OH HE NEPErHeTCs, HEe MOHHKHET, MEKAY TeM Kak
KOpeHb HEpeIKo IPH ITOM MOBHUCHET, Kak cTeOels,
KOTOpBIH yke 3aBstl. Ecnmm MBI 00paTuM BHHUMaHHe
Ha CTPOEHHE KOXKHIBI cTeOns M KOpHSA, TO W TYT 3a-
METHM pa3HHLly, KoTopas oOpaTuia Ha ce0s JaBHO
BHUMAaHHE aHAaTOMOB. Y crTeOiell KOXKHIA COCTOUT M3
KJIETOYeK C Ooyiee TOJNCTBIMU CTEHKAaMH H eIle Io-
KpbITA OCOOOI0 TaK HAa3bIBAEMOIO IUICHKOI, KOTOpas
TPYyAHO CMa4dMBAeTCsl BOZOM M OYEHb YIpyTa; HAIpO-

TUB, KOXHIA KOPpHSA HUMEET KIIETKU C 0ojiee TOHKUMU

Pocm

CTEHKaMHM, JIETKO BCAachlBaeT BOAY M MOTOMY OoJjee
MEHee ympyra,
Haxonen, ecnu Mbl caenaeM HpsAMOW ONBIT, Kak Hal

pacTspKuMa, 4eM KOXHI[a CTeOs.
ctebeM, TO yOemuMmcs, 4TO B KOpPHE HE CYIIECTBYET
TaKOro HampsDKeHHs, kKak B crebne. Ecim MbI paspe-
JKEM TIIONOJaM IPOJOIBHBIN JTOMTHK KOpHA (Kak Ha
¢urype 53, r), TO He 3aMETHM 3aBOPAYMBAHUS II0-
JIOBUHOK; €CIHM pa3pekeM ero Ha TpH yactu (¢ur.
53, s), TO He 3aMeTHM YJIJIMHEHHs CpelHEeH uacrtu,
YKOpauuBaHUS  Hapy>KHOM.

CJl0BOM, KOpEHb HE

NpEJCTaBIsIeT HaM HaNpsDKCHHUS TKAaHEW, CBOKCT-
BEHHOTO CTEeOJI0; €ro HapyXXHbIE YacTH PACTyT TakK
Ke OBICTPO, KaK U BHYTPECHHHE. JTO OOHApYKWBACT-
Cs elle B OJHOM CBOMCTBE KODHS: MOJIOJOH KOPECHb
BOOOIIE YJ/UIMHSCTCA OBICTpee CTeOMsl; MOTOMY OH H
HE TIPEICTaBIsET HANpSDKEHHs, KOTOPOE €CTh HEe 4YTO
HHOE, KaK 3aJIepKaHHbBII POCT.

Takum 00pa3oM, €CJIM JCUCTBHE TSHKECTH HE BBI-
3BIBACT 3aBOPAYMBAHMS KBEPXY pacTylieil OKOHEYHO-
CTH KOPHS, TO 3TO OTYACTH Y€ OOBSACHIETCS OTCYT-
CTBHEM B HEM HEOOXOJUMOTO JJISi TOTO MEXaHHIECCKO-
TO YCIIOBHS: B HEM HET COOTBETCTBYIOIIETO Hampsike-
HUS TKaHeW. Hama Mozenb mosicHseT, Kak, JOIMycKas
OIMHAKOBOE JICHCTBHE CHIIBI TSHKECTH, HO TOJBKO
pa3IMYHOEe CTPOCHHE OPraHOB, MBI MOXEM MOJYYHUTh
IpsSMO TIPOTHUBOIIONIOKHBIN pe3ynbTar. JT0 coobpa-
XKEHUE TIO0JIE3HO BCerjJa MMETh B BUAY NpH obOcyxie-
HUN Qusnonorndeckux ¢akros. Ecnum ogmH U TOT XKe
BHCUIHMH (AaKTOp BBI3BIBACT B Ppa3IMUHBIX OpraHax
pa3iuYHbIC JACUCTBHS, TO MBI JOJDKHBI JIOMMYCTUTH OJI-
HO W3 JABYX: WJIM pa3iMyde B CBOWCTBaX OPraHOB, HIIH
CIIOKHOCTh camoro (akropa. [lo oTHoOmEHHIO K CHIe
TATOTEHHUS 3TO BTOPOE MPEANOJIOKECHUE HEBO3MOXK-
HO, HO pa3JIM4Me B HANPSDKCHUH TKaHEW, KOHEYHO,
HE €JMHCTBEHHOE BO3MOXXHOE pa3iindyhe B CBOICTBaxX
cTe0Ist ¥ KOpHSL.

Hamre o0bsicHeHune ObLIO OBl BIIOJNHE yIOBIETBO-
pHUTENBHO, eclii Obl MBI MOIJIM JOKa3aTh Jajiee, 4YTo
TOPU30HTAJIBHO JIeXKAIMH KOPEHb pPACTET B HIDKHEH
CBOCH YacTH, MOJOOHO CTEOJI0, CKOpee, YeM B BEpX-
HEH, W TOJBKO BOIPEKH 3TOMY, BCIECICTBHE CBOETO
Beca, MACCHMBHO CTUOaeTcsl BHM3, KaK Halla MPYXKH-
Ha d' (¢ur. 54, II). CymecTBOBaIM ONBITHL, KOTO-
pBIE 3TO, NO-BUAMMOMY, HOKa3biBaJli, HO OHU BbI3Ba-
1 COMHEHHWS, TaK Kak Jpyrue HaOMIOJATeNd C TeX
NOp MOJYyYald IPOTHBOIOJIOXKHBIE pe3yJbTaTbl, TaK
YTO BOMPOC O crocode JCHCTBUS CHIIBI TSDKECTH Ha
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KOp€Hb [JOJDKHO CHHUTATh IIOKa OTKpLI’l'I)IM1 . Hmxe

MBI JCHCTBUTEIHHO yBUANUM, UYTO BOIIPOC I3TOT 3HA-

YWUTCJIIbHO  YCJIOXHIACTCA, W UIAd OOBSICHCHHST ~ SIBJIE-

HUsI NPUXOJMUTCA CUUTAThCS HE TOJBKO €O CTPOCHUEM
HETbIX OpPTraHOB WM COCTaBIAIOIIMX WX TKaHEeH, HO
U C TOAPOOHOCTAMH CTPOCHHS COCTABISIIOIINX 3TH
TKaHU KJICTOYEK.

IMocMoTpuMm Temeps, Kakue eIe BHEIIHHE YCIIO-
BUSI BIMSIOT Ha siBIeHHME pocTa. OTBICKMBAas NPUYH-
Hbl, OHNpEICIIONME  ECTECTBEHHOE  BEPTHKAIBHOE
HarpaBJIeHHe POCTa CTeOJIs U KOpHS, MBI y0oe -

3aMedy TONBKO, YTO TIPHBOAMMBIC OOTAHHMKAMU COOOpaKe-
HUS O BpaCTaHWM KOHYMKA KODHS B PTyTh, 00 OKa3bIBaGMOM WM
JIABJICHUM HUYEr0 HE JIOKAshlBAIM, TAK KaK IpM OSTUX OMbITaX
CMELIMBATHCH JBA SIBJICHWS: POCT (BCErO OpraHa B JUIMHY) M HC-
KpHBJICHHE (3aBUCAICE TOJBKO OT PAsHOCTH B POCTE BEpXHEH u
HIDKHEH  CTOpOHBI ~ MCKpHBIIIOIIeicss uacth). Kopens — mpomsBo-
JUT CBOE JIABIICHME MPEXKJE BCEIO IOTOMY, YTO PACTeT, a 4YTO JIaB-
JIEHHE, TPOM3BOJMMOE POCTOM, HE HMEET HHMKAKOTO OTHOIIEHHS K
ero BeCy, Uil BCAKOTO OYEBHHO, TOYHO TaK, Kak mnpyrom d (¢wur.
54, 1'1) st MOIy CIBHHYTh C MECTa IPEIMET, BEC KOTOPOIO HE HMMe-
€T HUKAaKOro OTHOIICHMS K BeCy MpYTa, W 3TO HHUCKOIBKO HE Me-
LIAET NPYTY M3rHOAThCS TACCHBHO BHH3.
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JIMCh, YTO OHO HE HAaXOAUTCA B 3aBHCUMOCTH OT CBe-
Ta. MbI yOexnmaeMmcsi jajgee, 4TO POCT BO3MOXKEH Jia-
JK€ TIpU TOJNHOM OTCYTCTBHM CBeTa: KapTodenb, pe-
Ia JaloT B COBEPIICHHOW TEMHOTE IIOJBAIOB JUINH-
HBIE POCTKH: MBI MOXEM YOEAWTBCS B DTOM Hajm JIO-
ObIM ceMeHeM, JIOOBIM MoOeroM — Bce OHH OyayT
pacTé B TEMHOTE.
BrnpaBe 1 MBI BBIBECTH U3 OSTOTO 3aKIIOYEHHE,
9TO CBET He BimseT Ha poct? Hmumano: mpocredmmit
ONBIT HAaM IIOKAQKET, KaK 3HAYUTENIFHO JTO BIHSHHUE.
TlocraBum mpopacTaTh ceMeHa Kpecca B JABYX TOpII-
KaX B COBEpPIICHHO OAMHAKOBOM MOuYBE, HO OJHUH IIO-
MECTUM B TEMHOTY, a JpPYroil OCTaBUM B CBETIIOM Me-
cre. Pasmmume me 3amemmr oOHapyxwuThes. Kpece,
BBIPOCIIMIT B TeMHOTe, OyneT HHOTAAa pa3 B JeCsTh
JUIMHHEEe BBIPOCIIEr0 Ha CBETy, HO 3aT0 CTeOeIbKH
9TH OyAyT TOHKHE, XWIble, MHOTHE M3 HHX IIOJATYT.
CemeHa, mpopocIIMe Ha CBETy, HamyT CTeONH KOpOT-
Kue, HO Ooyiee 30pOBBIC, TOJCTBIE M YyIpyrue. 3Ha-
YHT, CBET HE OCTaeTcs Oe3 BIMSHUS HA pPOCT, WIH
npaBUiIbHEE, — YMUIMHEHHE cTeOnell, HO 3TO0 BIUS-
Hue OyZeT, MO-BHAMMOMY, HE YCKOpSIONee, HE CIIO-
coOcTBylomee, a HaNmpoOTHB —  3aJepKUBAIOIIEe.
OTHUM 3aMeIJIeHHeM pocTa cTebield B AIMHY eIle He
OrpaHMYMBACTCSl BIMSHUME CBeTa. EciM ocTaBUTH IIio-
0oe pacTeHHe B KOMHATE B TaKOM IIOJOXKECHHH, YTO-
ObI OHO IMOJNyJal0 CBET IIOCTOSHHO C OIHOH CTOPOHHI,
TO 3aMETHM, YTO €ro MOJIOABIS, pacTylue CTeONH Ha-
KIIOHATCS, TOTAHYTCS, KaKk OOBIKHOBEHHO  BBIpaXa-
10Tcs, K cBeTy. OueBHAHO, MBI HE BIpaBe IPUINCHI-
BaTh  COJNHEYHBIM JIydaM Kakylo-HHOyIb IpHUTSTa-
TeIbHYIO CHIy, Ja W HeT HaJOOHOCTH NpHOerarb K
TAaKAM  V3JIMIIHAM ~ THIOTE3aM; W3  COIOCTAaBJICHHUS
JBYX TOJNBKO YTO ONHCAHHBIX OIBITOB MBI MOXEM BBI-
BECTH OOBSICHEHHE JTOTO SBICHHS — HAKJIOHEHUS
crebneid HaBcTpedy cBeTy. CBeT 3agepKHBaeT pOCT
cTeOnelf, HO TPH OJHOCTOPOHHEM OCBELICHHH, Ode-
BUIHO, OH Oyner IeiicTBOBaTh HE C OJIMHAKOBOIO CH-
7010 Ha 00€ TOJOBHHKH CTEOII — TEepemHion, KOTO-
pas TONy9aeT IONHOE OCBEIIEHHWEe, M 3aJHIOI0, KOTO-
pas HaxomWTCA TIIOCTOSHHO B TeHH. IlepemHsss dacTs
OyZmeT BCIEACTBHE JTOTO pAaCTH HECKOJIBKO MeJUICH-
Hee 3aJHell, M pe3yIbTaToM 3TOro OyJeT CKIOHEHHEe
HaBCTpedy K cBeTy!. OMHHM CIIOBOM, MBI BCTpPEYaeM
3/1eCh Ciydail, MPOTHUBOIMOJIOKHBIN JEHCTBUIO TsKec-

! Cm. npumeyanue Ha c. 174 (ITpum. 1949 r.).



. CHina TSHKECTH YCKOPSEeT POCT TOH CTOPOHBI, KO-
Topasi oOpalieHa K LEHTPY 3emid, cTedenb ymamser-
ca ot Hero. CBeT 3amemsisieT POCT TOW CTOPOHBI, KO-
Topas oOpaleHa K €ro HCTOYHUKY, — CTeOellb Ha-
npasisieTcss K HeMy. SIBJIEHHIO 3TOMY NPUCBOCHO Ha-
3BaHUE 2eJAUOMPORUIMA.

Ho ecnu cBer 3amepxuBaeT pocT cTeOied, TO U3
3TOTO HE CcJexyeT Jd 3aKI0YHTh, YTO PACTEHHA
JOJDKHBL pacTd MPEeUMYIIECTBEHHO HOYbI0? Bormpoc
9TOT HEOJHOKPATHO BO30YXAalucs U pasperuancs
pa3IUYHO. DTH NPOTHUBOPEYMS HE JOJKHBI HAC YIUB-
JIATh, TaK KaK BONPOC caM MO ce0e CIIOKHBIH, a Ha-
ONMIOZICHHE pOCTa B TaKhe HEOONBIINE TPOMEXKYTKH
BPEMEHH TpeOyeT MOBOJIBHO TOHKHX MPHUEMOB HCCIIE-
JIOBaHUsS, KOTOPBIMH Hayka oO0jaJacT HE TaK eme
naBHO. B camom jgene, KpoMe HEKOTOPBIX PEIKHUX
ciydaeB!, TPUPOCT B JUIMHY B IPOMEXYTOK
10—12 gacoB He TaK 3HAYHUTENEH, YTOOBI €0 yIOOHO
ObU10 HaOMIOJaTh, €ciu Obl JIKCIEPHMEHTAIBHOE HC-
KyCCTBO HE SBIIOCH Ha TOMOMIb TaM, TJe OKa3bIBa-
ITo-
KaKUMH K€ TpueMaMu oOJamaer Hayka
Ui OOHapyKHMBaHUS JOJIEBOTO MHPUPOCTa, MO CBOCH

IOTCSI HEIOCTAaTOYHBIMU HAallM OpraHbl
CMOTPHM,

4YBCTB.

HE3HAYUTEILHOCTH YCKONB3aIOIIET0 OT HEIOCPECT-
BEHHOro HabOmrogeHus. st 3TOro MBI MOXEM MpH-
OCrHyTh K IIOMOIIM MHKDPOCKOINA, TO €CTh YBEJIHYHUTH
npeaMeT HaONIoNeHHs, WIH OOpaTUThCA K APYyroMy
npueMy, KOTOpBIH OyneT oOHapyXHMBaTh B YBEIHUYCH-
HOM BHJE HE caMOe pacTeHue, a JIMIIb TO IBIKEHUE,
KOTOpO€ MbI Ha3blBa€éM pOCTOM. MuKpockonm st
3TOH IENHM BCEro yao0Hee ymoTpeOIsITh Tak Ha3bIBa-
MBIl COJIHEUHBIH, TO €CTh TaKOW, MPU MOMOUIM KO-
TOPOTO, MONB3YSICh COJHEYHBIM WM KaKUM-HHOYIb
JOCTaTOYHO CHJIBHBIM HCKYCCTBEHHBIM HCTOYHHKOM
CBETa, MOXKHO TIpOJerath Ha OJKpaHe H300paxKeHue
NpeAMeTa B 3HAYMTENBHO YBEIMYEHHOM BHJE, Kak
MBI 9TO CJeNaeM ceifiuac Iyl KOHYMKa KOPHSI Hpopa-
cTaromero kpecca. IlomydnB Ha 3KpaHe H300paxke-
HHUE STOr0 KOHYHMKA, MBI OOBeIeM ero KOHTYp KapaH-
JIaIlloM U OCTAaBHM KOPEHB pacTH (B BOJE), JUIS TOTO

! TakoBbl, Hampumep, nobern OamOyka M YHOMSHYyThlE B

HpeI[HJeCTBOBaBU_Ieﬁ JICKIIMA  [BETOYHBIC CTPEJIKKM araBbl, KOTO-
PBIC BBIPACTalOT Ha HECKOJIBKO JIIOIIMOB B CYTKH: TaKOBBI XK€
CIIMpaJIbHO  CKPYYCHHBIC  I[IBETOYHBIC

pacTeHusi, KOPOTKO

HOXKH  BaJUIMCHEpUH —

3HAKOMOIO BCEM JIIOOMTENISIM  KOMHATHBIX

AKBapHUyMOB (CM. BOCBMYIO JICKIIHIO).

9TOOBl BEpHYTHCS K HEMy B KOHIE JIEKIMH U yOe-
JUTHCSI, 9TO 33 3TO BPEeMs OH yCIIeNl 3HAYUTEIFHO BBI-
pactd. A BoT moka (¢ur. 55) uzoOpakeHHe Mocie-
JOBAaTENbHBIX CHIYITOB KOpHS IIICHWIBI, KOTOPBIN
HaOmonancs B TEYEHHWE dYaca IOYTH dYepe3 KaxIble
ISTh, AeCsITh MHUHYT!. UyBCTBHTENBHOCTh 3TOTO IPH-
eMa, Kak BUJHO M3 NPUBEJCHHOTO INpuUMepa, He OcC-
TaBJISICT HUYETO JKeJaTh, HO OH OBbUI OB MeHee yIo-
OeH, ecnu OBl MBI JKEJalll €ro NPUMEHHTh K H3yde-
HHUIO pocTa Oojiee KPYIHBIX dYacTed, Hampumep Iie-
JBIX PAacTEeHHH; TOrJa MBI IpuOeraeM Ko BTOPOMY U3
yKa3aHHBIX TOJBKO YTO MPUEMOB, TO €CTh YBEIHYH-
BaeM HE CaMbIi pacTymuil opraH, a TOJNBKO JABHXe-
HHE, IPEJCTaBIsIEeMOE pACTyI[MMH 4YacTsMH. Bo3b-
MEM Ul 3TOr0 HpHOOp, CyImIECTBEHHas 4YacTh KOTO-
poro OyIeT COCTOATh U3 CTPEIKH, NMPHUKPEIUICHHOW K
ocu HeOompmoro Omoka (¢ur. 56, /, o). Uepes O6mok
MEPEKHHYTa LIEJIKOBHHKA, HA OJHOM KOHIIE KOTOPOIf
nojssizaHa rupeka (b), a Ha IpyroM — MaleHbKHH
KPIOYOK M3 TOHKOH NpoBOJIOKU (c¢). IlomxBaTuB 3THM
KPIOUKOM BEpXYIIKY KaKOro-HUOyZb cTeOms (Ma-
JICHbKasl paHKa OT JTOr0 yKOJa He CIelaeT eMy Bpe-
na), DaIuM THpbKe CBOOOJHO MOBHUCHYTH MO JPYTYIO
CTOpOHy OJIOKa M HAaTSHYTh INETKOBUHKY. IIpencra-

I Qurypa 55 — wuzo0paxkeHHe I10CIIE0BATEIBHBIX KOHTY-
POB MIICHUYHOTO KOPEIIKA, YBEIMYCHHOE MNP IOMOLIM MHUK-
pOCKoIa, COSANHEHHOTO C BOMIEOHBIM (hOHApeM.
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BHM TeIlepb, YTO Haml CTeOeNb BHIPOC Ha HHYTOXKHYIO
BEJIIMYUHY; KaKHMH OTO OyJeT COIpOBOXKAATHCS IO-
crexctBusiMA ? BrIpactas, cte0enb OTIYCTUT HEMHO-
ro [IEJIKOBHHKY, M THpbKa IIOHM3HUTCS HACTOJBKO,
HACKOJIBKO BBIPOCIIO PACTEHHE IPU STOM LICIKOBHH-
Ka. IUIOTHO Hpuieramoomas K OJOKy, BCIEICTBHE Tpe-
HHS 3aCTaBHT €ro IIOBEPHYThCS Ha TAaKyl0 K€ HE3Ha-
YUTEIbHYIO BelMYMHY. BMecte ¢ OJIOKOM MOBEpHETCs
M CTpelika, HO €€ KOHYHK, MOHITHO, ONHILIET IIyTh
ropa3no Oonee 3HauMTENbHBIH. Takum oOpazoM, He-
3aMETHOE MepeMeIleHne BEePXYIIKH pacTylero cred-
JsI BBI30BET YK€ OYCHb 3aMETHOE IepeMEICHHE KOH-
YUKa CTpENKU. OTO MepeMelieHue OyneT BO CTOJNBKO
pa3 Ooisee IepBOro, BO CKOJIBKO JUIMHA CTPENIKH Ipe-
BBIIIACT MOJYNONepeyHnK Oioka. B Hamem mnpuGope
MOYTIONICPEYHNK OJIOKa paBHSACTCS 2 MHJUIMMETpaMm,
JuHa crpesiku — 20 caHTUMETpaM, TO €CTh BO CTO
pa3 Oomee, cleqOBaTeIbHO BCSKHH HPHPOCT CTEOIIS
Oyzmer oOHapy)KMBaThCsi BO CTO pa3 OOJBLIMM Iepe-
MEIIeHHEeM KOHYMKa CTpeNkd. [IoHATHO, Kakyro
MOJNB3y MBI MOXKEM H3BJIE€Yh M3 3TOTO HHCTPYMEHTA.
CTOUT NPHUCTAaBUTH K CTPENKE KPYT C JSNCHUSIMH, Kak
Ha dYacaX, W NpsIMO YHTaTh ee IoKa3aHusi. Ho Mbl
MOXKEM CcIelaTh JIydIle: Mbl MOXXEM IPEeBPaTHTh 3TOT
npubop B TaKk Ha3bIBaGMBIH CaMONMINYIINH, MOXEM
3aCTaBUTh PACTEHHE 3alMChIBaTh, KaK OHO pOCIO B
pa3nu4Hble 4ackl MHA. I 3TOro NpHABHHEM K KOH-
YUKy CTPEIKH MEIHBIH LWIHHJP, OCh KOTOPOTO IpHU-
BOJWUTCS B JBIDKEHHE YacOBBIM MEXaHU3MOM, TakK
4TO OH pa3 B CYTKHM JeJlaeT IOJHBI 000poT B Ha-
NIPaBJICHUH, IOKa3aHHOM CTpenkoil. J{ias Toro 4roObl
cTpenka npubopa ocraBmia 3a co0OK YepTy, BCEro
ynoOHee, Kak 3TO OOBIKHOBEHHO JIEJIAeTCsl, IMOKPHITh
MOBEPXHOCTh LWIMHAPa TYCTOI KOMOThIO. I[lOHSTHO,
4TO eciIM UWIMHADP BpamiaeTcss OdYeHb OBICTPO B.
CpPaBHEHMH C IBI)KEHHEM CTPEJKH, TO 4Yepra, KOTO-
pPYIO OHAa Ha HEM OCTaBHUT, OyIeT IOYTH TOPHU3OHTAIb-
Ha (kak an Ha Qurype 56, II). HaoGopot, eciu Obl
CTpelKa JBUTAJIaCh OYCHb OBICTPO B CPAaBHEHUH C
BpallleHHeM LWIMHAPA, TO OHA OCTaBWiIa OBl IOYTH
BEpPTUKANBHYI0 4epTy (am). Ilpu ymepeHHOM nBHU-
JKEHUM CTpelKH depra OyJeT HAKJIOHHas, M 4YeM OHa
Oymer Kkpyue, OblcTpee  IBIIKEHHE
CTpeNKH; 4eM OoJjiee OTJIora, TeM MeIJICHHee IBIKe-

TeM, 3HAYUT,

Hue crpenkd. OAHOro B3IJsAa, HApUMep, Ha 4YepTy

abcdef noctatoyHo, YTOOBI 3aKIHOYHTH, YTO OT a JIO0 6
cTeberb poc OBICTPO, OT b 10 ¢ — MEJICHHO, | T. 1.
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3Hass BpeMs BpalleHUs IWIMHIPA, MBI y3HAeM, Clie-
JIOBAaTEIbHO, KaKOMy 4acy JHS COOTBETCTBOBaJ ObIC-
TPbI, KaKOMy — MEUIEHHBIH POCT, U B COCTOSIHUM
NpPOCNEANTh, OT KaKUX BIUSHUM 3aBHCUT 3TO YCKO-

penue wunu 3amenneHue. Pactenue, Tak ckasarb, 3a-
MUChIBAET  CBOM  BreYarjeHus.  YyBCTBUTEIHHOCTh
MOKa3aHUH JTOro mpubopa 3aBUCHT, KaK CKa3aHo,
OT JJIMHBI CTPEIKH. YTMOTpeONCHHE OYeHb JTHHHOU

CTpPEJKH HEyJOOHO HO MHOTMX OTHOLICHUSX, M IIOTO-
My, KOrja Mbl JKEIaeM IONY4YUTh OYCHb YyBCTBU-
TeNBHBI TPHOOpP, TAKOH, KOTOPHIA HO3BOISLI OB Ha-
OmoaTh POCT B OYEHb Majble HPOMEXYTKH BpeMe-
HYU, HampuMmep B OJHY MHHYTy, WIM, KaKk B HacTOs-

oieM  ciydvae, J03BONWI Obl TIOKa3aTh 3TO SIBJICHUC
pocTa IEJOH ayauTOpUHM, TO MBI IpuderaeM K He-
CKOJIbKO HMHOMY IpueMy. BmecTo cTpeiku Mbl yno-
TpeOiseM HEYTO HEBEIECTBEHHOE — JIyd CBETa, KO-
TOPOMY MBI MOXEM JaTh KakKyl YIOZHO MAJHMHY, HE
Jns
3TOr0 BMECTO CTPEJKH MBI MPHUKpPEIUIEM K Och OJ0-
(pur. 57, mn).

IPOTUB DBTOr0 3€pKajiblia IOCTAaBUTH JIaMIly HJIU CBE-

BCTpeuyaJd MpU 3TOM TEXHMYECKUX HEYH00CTB.

Ka HeOoJIbIIoe 3epKaliblie Eciu
4y, TO JIyd CBETa, OTPaXCHHBII 3epkaioMm, oOpasyer
re-HUOy/Ihb Ha CTEHE CBETJIOC TMSTHO, TaK Ha3bIBac-
MBI 3aiyuk. Kproyok Ha KOHIIE IIEIKOBHHKH TOYHO
TaKk K€ COEIWHEH C pAacTeHUEeM, W TIOHSATHO, YTO Ma-
JNeHIui OPUPOCT M CBA3AHHOE C HMM Majeiee Bpa-
HnIeHUE OJIOKAa C MPHUKPCIUICHHBIM K HEMY 3C¢pKalbIeM
OyZeT BbI3BIBATH 3HAYMTEIBLHOC IEPEMEIICHUE CBETO-
Boro 3aiiuumka. Ecnmu crpenka jaBasia yBEIMYEHUE BO
CTO pa3, TO 3TOT NPHOOP C 3epKaJblieM MOXET AaTh
yBEINYEHHE B HECKOJNBKO THICSY HJIM, BOOOLIE TOBO-
ps, Kakoe YroJHO YBEJIMYEHHE, TaK KaK OHO 3aBHUCHUT
TOJIBKO OT PAacCTOSIHUSL 3epKajblla OT CTeHbl. [ To-
ro 4toObl MOXHO ObUIO ymoOHEee W TOYHEE CYAUTH O
NepEeMEIICHUU CBETJIOTO IMSITHA, HA CTEHE HadepueHbI
KpyIHble JeleHus. 3allOMHMM, Ha Kakoil uepTe Ha-
XOJUTCS OHO TeNepb, — OHO MaJaeT KaK pa3 Ha LH-
dpy 10, —
yae 1moOer crapxku, CIHOKOWHO pacTH, Ui TOTO YTO-

U OCTaBUM PpaCTCHUEC, B HACTOALIEM CIy-

OBl BEpHYThCS K HEMY B KOHIIE Oeceibl.

OOnagast TaKUMH  COBEpIICHHBIMH  CPEICTBAMHU
JUIL W3y4eHMs pocTa, OOTaHMKM OBLIM B COCTOSHHH
pa3bsICHUTH  LENbIH  psii  BOMNPOCOB,  KACAIOIIUXCS

ITHX ﬂB.]'leHPIi’I; TaK HalpUuMEpP, BBIACHWIACH MPUYHHA

MPEKHUX HpOTHBOpe'—lHﬁ OTHOCHUTCJIBHO BpPEMEHHU,

Korga MmpouCXOOUT POCT — HOYBIO WK JHEM. HJ'[ﬂ TO-



ro 9TOOBI Pa3pelInTh MX. HEOOXOAUMO OBLIO MMETh B
BUJY, YTO CBET — HE CAMHCTBEHHOE YCIIOBHE, BIIHSIO-
Iee Ha POCT: Ha HEro BIMSET €lle BIaXXHOCTb M 0CO-
OeHHO TerIoTa.

BelpammBas pacteHHe B TEMHOTE, NPU IOCTOSH-
HOM BII&XHOCTH, HO M3MEHSS TEMIIepaTypy, Mbl Y3-
HaeM, 4To mpu Oojee BBICOKOI Temmeparype OHO Oy-
JeT pactd ObICTpee, NpH HHU3KOH — ciabee; MOBbI-
mas ¥ TIOHIXKas IIONEPEMEHHO TEMIIeparypy, Mol
YBUIIUM, 4YTO CTpeliKa ONHCAHHOrO NpubOpa ONUIIeT
Ha  TOBEPXHOCTH  LWIMHIPA  4YepTy, MOAOOHYIO
abcdef, Toe KaxagoMy KpyTOMy OTpe3Ky OyAeT cooT-
BETCTBOBaTh 0OoJiee TEIUIBIH IPOMEKYTOK BPEMEHH,
Gonee  XOJIOTHBIMN.
3Ha4YMT, TeIIoTa JACHCTBYET B CMBbICIE, NPOTHBHOM

KOKIOMY OTJIOTOMY OTpPE3Ky —

CBETY: €CIM CBET 3aMeNJIsieT, TO TEIUIoTa, HAIPOTHB,
YCKOpSIET POCT, KaK 3TO, BIPOYEM, TABHO H3BECTHO
CaJloBOJIaM, TaK KaK Ha 3TOM OCHOBaHa BO3MOXXHOCTH
6bI2OHAMb PACTEHUSI, YCKOpSATb UX POCT WIHM 3ajaep-
JKHBaTh €ro, 4YTOObl OHH PAa3BWIUNCh K TpedyemMoMy
cpoky. [loHATHO Temepb, YTO BOIPOC O TOM, KOrJa
TPEUMYILECTBEHHO PACTEeT pAaCTeHHE, JIMIIAECTCS CBO-
ell kaxyueicst npoctoTel. Houbto TeMHO, HO 3aTo
OOBIKHOBEHHO XOJIOJHEE; JHEM

CBE€TJIO, HO 3aTo

OoOBIKHOBEHHO Teruiee. Hamepen TpyaHo mpencka-
3aTh, KOTOpO€ W3 JABYX BIMSHHH BO3BMET IiepeBec B
JAaHHOM CIlydae; OYEBHMIHO TONBKO, YTO POCT HOJDKEH
ObITh HanOoJee SHEPru4eH B TEMHYI0 M TEIUIYI0 HOYb
Y HaUMEHEE SHEPrUYeH B CBETIIbIA XOJIOAHBIN ICHb.

Msl mpuBenu npocToe OOBSICHEHWE SBICHUHA Te-
JHMOTPONM3MA. TO €CTh CKJIOHEHHS cTebiel 1mo Ha-
MPaBJIEHUI0 K MCTOYHHKY CBETa, HO MHOTHX 3TO 00B-
SAICHCHUEC HE YHOBJIETBOPACT, TaK KaK psaaoM C 06LL[I/IM
SIBICHUEM HAKIIOHEHUS K c6emy CYyIECTBYIOT M CpaB-
HHUTEIBHO PpEIKHe CBETAa,
WM, KaK BBIPAXKAIOTCS, PSIOM C SIBICHHEM NOL0JCU-

SABJICHUA  YKJIIOHEHUA OT

menbHo20 TENUOTPONM3Ma BCTpedaroTcs Oosiee  pen-

KUE ClIydad TeIUuOTpOoIr3Ma ompuyameilbHo2o. D10
MIPpOTUBOpEYHUE, 3aCTaBJIAIOIICE MHOTI'UX 0OTaHHUKOB
OTKa3aTrbCid OT IPUBCACHHOI'O  BbILIC O6”l)ﬂCHeHI/I$[,

OBITh MOXKET, OYeHb IIPOCTO YCTpaHHUTCS Onaromaps
C/IENTaHHOMY TIO3[JHEE OTKPBITHIO, UTO OOHOCHOPOH-
Hee HarpeBaHHE MOXKET BBI3BAaTh SIBJIECHHS. IMOIOOHEIE
TeTHOTPONM3MY M Ha 3TOT pa3 IOMydaroliue Ha3Ba-
Hue mepmomponusma. Camo coOOi» IOHATHO, 4YTO
pe3yibTaT TepMOTpomM3Ma OyJeT COBEpHIIEHHO 00-
patHblil. Temnora yckopsieT poeT — cie0BaTeNIbHO.

Pocm

Harperas 4acTb OyJeT pacTH OblcTpee, M opraH Oyner
YKJIOHATBbCA OT MCTOYHMKA Terna. Ho comHeuHsldl ayd
JEeHCTBYET U KaK CBET M KaK TeIIoTa, OTKyJa IMOHAT-
HO, YTO B KaXJIOM JaHHOM CIydae MOXKeT OpaTh Bepx
WM OJHO JEHCTBHE — W OpraH OyJeT CKIOHSThCA K
CBETy, WIH JPyroe — M OpraH OyHeT YKJIOHSTBCS OT
cBeTa. Belle Mbl ykaszanu, 4TO pasiuuue B AEHCTBUU
Kakoro-mbo QakTopa MOXKET 3aBHCEThb WM OT pas-
JUYMS B CBOWCTBaX OpraHOB,
(akTopa, NpenoNaraBmerocs MPOCTBIM; 31eCh MBI,

WX OT CJIOXHOCTH

TO-BUIMOMY, UIMEEM BTOPOM Ciryuail.

IpencraBnenuss GOTaHMKOB O 3aBUCHMOCTH pOCTa
OpraHOB OT BHEIIHUX BIMSHUH MOJDKHBI ObIIM 3HAYH-
TEIBHO YCIOXHMUTBCA TOcie OJecTsuX, Kak Bceraa
COBEpIIEHHO OpPUTHMHAIBHBIX, HccienoBaHuii [lapu-
Ha. OH MOKa3ajd, YTO MECTO AECHCTBHS BHEIIHETO Jes-
TeIsI W MeCTO, IJe OOHapyKHBaeTCsi 3TO JeHCTBHE,
WHOTZIa MOTYT He cOBNajgath. Tak HampuMep, cuia
TSDKECTH, MO-BUAVMOMY, TJIABHBIM 00pa3oM HIeicTBY-
€T Ha KOHEI| KOpHs, a OOHapy>KHBAeTCs 3TO JCHCTBHE
TEOTPOIIMYECKIM HCKPUBIICHHEM B IIOsice HAMOOINb-
IIEro pocTa, Ha HEKOTOPOM PACCTOSHUU OT BEPIIH-
Hbl. K 3TOMy BBIBOJy NPHXOISAT HAa TOM OCHOBAHUH,
YTO KOPEIIKH, y KOTOPBIX BEPXYyIIKa OTpPE3aHa, MOY-
TU HUKOIJIA HE UCKPUBIAIOTCA, [IOKA Y HUX HE OTpac-
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TeT HOBasg Bepxymka. CTeOMM HO MNPEACTaBIAIOT 3TO-
ro ABJICHUSA. IO 3aTO HEKOTOPBIC POCTKUA HNPEACTOSIT s
IIT €ro 10 OTHOIICHHIO K CBETy, 4ero, HaobOpoT, He
HaOmomaercs y KopHed. Tak Hampumep,

IpopacTaroliero oBca U 0COOEHHO KaHapEeEeyHoro ce-

TIEPBIIIKH
MEHHM IOPa3HTENbHO YYBCTBUTENBHBI K CBETYy B Ca-
MBIX BEPXHHX CBOMX 4acTsX. KcIM 3aKkpbiTh 3TH yac-
TH KOJIIAaYKaMH W3 JIMCTOBOTO OJIOBA, TO TIEIHOTPO-
HMYEEKOe CKJIOHEHHE, BCeraa HalmonaeMoe B HHKE
JeXalUX 4YacTsax, OyleT B 3HAYMTENBHOH Mepe oc-
nabieHo’.

Ortux (akToB OBUIO JOCTaTOYHO MJIsI HEKOTOPBIX
GOTaHUKOB, YTOOBI JOMYCTHTh B KOHYHMKE KOPHS, B
0COOBIX

KOHYMKEC TI€PBIIIKa 3JIaKOB CYIICCTBOBAHUEC

OpPraHoB YYBCTB, II€PEAIONIMX KaKUM-TO HEU3BECT-
HbIM 00pa3oM CBOM BIEYATIICHHUS pACTYIIUM YacTsAM
U BBI3BIBAIOLINX MX HCKPHUBJIEHHE. B cBoeM MecTe MbI
YBUJIHM, YTO JUISl JOMNYLICHHUS B DPAcTeHUH TAKHX Op-
raHOB YYBCTB M HEPBOB HET BOOOIIE HUKAKOTO OCHO-
BaHHA: 3[€Ch JK& TOJBKO 3aMETHUM, YTO I TaKOro
OOBSICHEHUsST HM3JI0KEHHBIX TOJBKO YTO (DAKTOB HET
HMKAaKoro IOBOZa, IOKAa HE MCYepHaHbl Ipyrue, 00-
jJee mpocTble OOBSACHEHUsA, a, KaK Mbl BCKOpE YyBH-
MM, 3TO YCIOBHE BCSKOIO HAyYHOTO OOBSICHEHUS
elie JajJeKko He BBINOJHEHO B H3y4aeMOil Hamu Te-
mepb 00JIaCTH.

Tlo3HaKOMHUBIIMCH B OOLIMX YepTax ¢ BIHSHUEM
[JIaBHEHIINX BHEIIHUX JeATeNe:

cBeTa, TeIIa W

OPUTSHKEHUST 3eMIIM, IocTapaeMcsl Telepb BHUKHYTh

ry0ke B CaMyl0 CYIIHOCTh COBEPILIAIOIIMXCS SIBIe-
Huit. Jlo cuX MOp MBI paccMaTpPUBAIM pAcTEHHE Kak
HEYTO I[eJI0e, HO BEAb JKH3Hb PACTCHHS CJIaracTcsi U3
JKU3HM  OECUMCIIEHHBIX

KJICTOYCK; IOCMOTPUM K€,

KaKoe OTHOLICHHE K OOLIMM SIBIEHHAM pOCTa JOJDKHO
AMETh pa3BUTHE KIETOUeK. MBI 3HaeM, YTO Kaxnaas
KJIETOYKa B TEUCHHWE CBOCH JKM3HH YBEIUUMBACTCS B
pa3Mepax, u3MeHsIeT CBOW BHEIITHHUIA BU U CTPOSHHE

D10 siBCHUE OOBSCHACTCS B HACTOSIEE BpEeMsl TEM, YTO
pocToBOE BemiecTBO (CM. mpumeyanue Ha c. 170) oOpasyercs
U CKOIUIICTCS B BepXyluke creOnd. OTciofa OHO HampaBisiercs
BHU3 ¥ BBI3BIBAET POCT B KIICTKAX HIDKE BEpXyIIKW. Paspymre-
HHE €ro CBETOM Ha OJHOH CTOPOHE BEPXYIUKM BbI3HIBACT 3a-
JEPXKKY pOCTa B HIDKENSKAIMX YaCTSX 3TOH CTOPOHBIL, XOTS
Obl OHa M ObUIa 3aKpbiTa OT CBETAa. 3aep)KKa pOCTa Ha OJIHOM
CTOpOHE TpH NPOJO/DKCHHH POCTa HA IMPOTHBOIOIOKHOW CTO-

pOHE, KOHEYHO, JOJDKHA BbI3BATh M3rHO CTEONST B CTOPOHY CBe-
ta (ITpum. 1949 1,).
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CTCHKH

CIIOBOM, pAacTeT; MbI 3HAeM TaKkke, UYTO
Kak Obl BEIMKO HH OBUIO pPAacTeHHE, OHO HAauMHAeT C
OTHOW KIIETOUKH, a 3aTeM IPEeACTABISIET HX MHJUIHO-
HBl. O4YeBHIHO, YTO POCT IENOTO pACTEHHs 3aBHCHT
OT JBYX SBIEHHH: OT pOCTa OTAENBHBIX KJIETOYEK M OT
UX Pa3MHOXKECHUS.

He MoxeMm 1M MBI MOACMOTPETh, KaK IIPOUCXOASAT
9TH SBICHHA pPOCTa U Pa3MHOXKEHHUsI KIETOYeK, 00y-
claBnuBamone obumi poct pacreHusa? [nsg  sToro
HEOOXOAMMO BHIOpaTh yNOOHBIM Marepuall, TO €CTh
TaKoOH OpraH WM OPTraHW3M, B KOTOPOM MBI MOITH OBl
HaOIO/IaTh KUBYIO KJIETOUYKY, HUCKOIBKO HE TIOTpe-
BoKUB ee. [lonoOHbIA, B BBICIICH CTENEHU YAOOHBIN
Marepual TPEACTABIAIOT HaM HHUTYaThle BOAOPOCIHH,
U3 KOTOPBIX COCTOMT TIJIaBHAs Macca TOro, 4YTO OOBIK-
HOBEHHO 30BYyT THHOH. Ecim mHomoXuTH TOX MHKpO-
CKON TMOAOOHYIO 3€NeHYI0 HHTOYKY, TO YOexKIaeMcs,
YTO OHAa COCTOMT M3 OIHOTO MPOAOIBHOTO psijia KIeTo-
yek. Durypa 58, A uzobpaxaer OAHY TaKylO KJIETOY-
Ky BOZOPOCIH, IIPE/CTaBILIONIEH OYEHb XapaKTepHC-
THYECKYI0 (OpMy TOTO 3€IeHOro BEIIecTBa, KOTOPOE
MBIl Ha3BaId XJIOPOQWIIOM H OT KOTOPOTO 3aBHUCHUT
3eneHblii 1BeT pacteHus. OH oOpasyeT 371ech 3eJeHBIC
JEHTHl C 3a3yOpeHHBIMH KpasiMH, CIIHpalbHO OOBHBa-
IOIIUecs] BOKPYT BHYTPEHHEH MOBEPXHOCTH KJIETOU-
HOM  CTEHKH. JIATUHCKOE

Orcrona ee Ha3BaHHE

Spirogyra (ctiuporumpa). Kpome 3T0it  ocoOeHHOCTH,
KJICTOYKH CIUPOTHPHI HUYEM HE OTIMYAIOTCS OT 3Ha-
KOMOIro HaM TuIIa KJIETOY€K; Mbl BCTpE€Ya€M B HHUX Ty
)K€ CTEHKYy W3 KJIETOYKH, B MOJOCTH — MPOTOIUIa3My
U COK, a IOCPEIMHE ee, CIOBHO MayK cpexd cBoeil ma-
YTHHBI.

MOMEMIACTCA AApO, COCAMHCHHOE CO CTEHKOU

TOHYAHIINMH HHUTAMH TIPOTOIJIa3Mbl. IlomecTHB Ta-
KyI0 HHTYaTyIO BOJOPOCIb B Kare BOABI MO MHKPO-
CKOIl, MBI MOXXEM CJEIUTh 32 HEK 4YacaMd U JHIMH,
HojBepras ee pasjIMYHbIM YCIOBUSM TEMIEpaTypsl |
ocBemleHus . TakuM o00pa3oM, MbL. HampuMep, yOex-
JaeMCs. 4YTO B OTCYTCTBHM CBETa KIETOYKH pacTyT
WIM, BEepHee, YIMHAIOTCA ObIcTpee, 4YeM IIpH CBeTe.
Takoe jxe YrHeTarollee BIMSHUE OKA3bIBACT,

JTIIMOMY,

MO-BU-
CBET M Ha pa3sMHOXEHHE
KpaiiHell Mepe,

KJIETOYCK; TII0
IPU ECTECTBEHHBIX YCIOBHSX IIPO-
LecC 3TOT COBEPIIACTCS MPEUMYLIECTBEHHO H. MOXET
OBITh, JaXe HMCKIIOYUTEIBHO HOYBIO, TAK YTO JUIA Ha-
ONIoieHHsI €ro HaJ OJHOI0 M TOI K€ KIETOYKOI Iep-
BBIE  HCCIICAOBATEIH ObUTH

JIOJIKHBI BOOPY>KaTbCs

TEPIICHUEM U IIPOCUIKNBAIIA HA{ HEH 4acTh HOYH HIIH



JKe, OTKIAJBIBAs, IIOJOXKHM, KaXIBI dYac IO O9K-
3eMIUIAPY HHUTH B CHHPT, MOIIHM IIOTOM HaOmonaTh
nocjefoBaTeNbHbIE CTaJuM Ipolecca Ha pPa3IUYHBIX
knerodkax!. Temepp TOro e pe3ynpTarta JOCTUTAIOT
npole:

HOYb B XOJIOJHOC MECCTO, Ha Horpe6, U TOoraa mpouecc

CTOUT COCyd C BOAOPOC/IBIO IIOCTaBUTH Ha

pa3MHOXKeHHsT OyneT 3ajepikaH, TaK YTO MBI IO IPO-
HM3BOJIy MOXXEM IEPEBECTH €r0 C HEyNOOHBIX Ui Ha-
OnroaTensi HOYHBIX YacoB Ha Oosiee ymoOHBIC, JTHEB-
Hele. [Ipolecc 3TOT OYeHb MPOCT: OH COCTOHT B deste-
HUU, B PACIAJCHUU COJEP)KUMOTO OJHOW KJICTKHA Ha-
JIBOE.

[Iporcxoaut 3TO TakMM 00pa3oM: B OJHOU U3
KIICTOK, JOCTUTIICH TOW CTENEHW pa3BUTHsA, Ha KO-
TOPOH OOHAPY)KMUBACTCS JEJICHHE, MOCPEAUHE THHBI
KIETKH C CTEHOK

IPOTUBOIIOJIOKHBIX IMOABJIAKOTCA

JBa OTPOCTKA, BAAKOMINECH B IOJIOCTh KICTKHU ((bl/ll“

1 HPI/I HEMPEPBIBHOM HCKYCCTBEHHOM OCBCIICHUH [ICJICHUC
TNPOUCXOOUT W IIPU CBETE, TaK 4YTO, IMO-BHAMMOMY, CBET HE IPAMO
NPEIATCTBYET MCJICHUIO, a CKOPEE TOJIBKO 6bisblisaem JeATCIIb-
HOCTB KJICTOYKH B HHOM HalIpaBJICHUU.

Pocm

58, C, D). PaccmarpuBaeMmble KIETKH HMEIOT IH-
JUH/PUYECKYI0 (GopMy; 3aCTaBisisi UX BEPTETHCS BO-
Kpyr HpOAOJbHOM OCH, Karasi HUX OCTOPOXHO B3aa U
BIIEpeA IOJ MHKPOCKOIIOM, MBI YyOekmaemcs, 4YTo B
KakoM ObI TIOJIO)KCHHH HU HAXOJWIIUCHh KJIETKH, OITHU-
CaHHBIE OTPOCTKM COXPAHSIOT CBOH BUA. 3HAYHT,
9TO HE JBa IPOCTHIX IIUMHKA, KaK MOIJIO IO0Ka3aTh-
¢S C TIEPBOTO pasa, a ILeNoe KONBIO, HepexXBaThIBA0-
iee BHYTPCHHOCTh KJICTOYKH. Ecnu Mbl Oymem cre-
JIUTh 332 OIHOK0 M TOI K€ KIETOYKOH, TO 3aMETHM,
YTO 3TOT KOJBIICOOpa3HEIA MepexBaT OyJeT Bce naiee
W Jajgee BpacTaTb B KIETKY, IEpeTAruBas MOIojIaM
ee coxaepxkumoe. OKOJIO ITOr0 BPEMEHU BMECTO Ofl-
HOTO CPEIMHHOTO SApa YCMaTpPHUBAIOTCA B KIIETOYKE
nmBa sapa. HakoHeln KoJbIeOOpasHBI IEpeXBaT Co-
BEPILICHHO CMBIKAeTCsl MOCpeAnHe, 00pa3ys CIUIOII-
HYI0 NEperopojky mnomepek kiuetku. M3 ogHoll kier-
KA O0pa3oBalHCh YK€ JIBE; B KaXIOW CBOE SApO,
CBOSL TPOTOIUIa3Ma, CBOSL XJIOPO(QHIIOBAas JICHTA;
pasrpaHUYCHBl OHH MEXIy COOOK IMEPEeropoaKoi u3
TaKOW K€ KJIETOYKH, U3 KaKOH COCTOST M Hapy>KHbIE

cteHkd. C KaxI010 U3 BHOBb 00Pa30BaBIINXCS KIle-
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TOYEK. 110 JOCTHXKEHUHU €10 MIOJHOT0 BO3pacTa. Ipo
HCXOJUT TaKoW >ke Mpolecc AeNeHHs U Tak Jajee U
Janee: I pe3yjibTaTe M3 OAHOW KJIETOUKU obOpasyercs
LIeJIBIH psifl, Lesiast HUTb.

TakoB :3TOT IpOLEHTE JENCHUSA B IPOCTOM THX Ha-
OmoaeMbIx ciaydasx. Ho B OGONBIIMHCTBE ciIydaeB OH
MIPOMCXOMUT HECKOJIBKO HHAue. YUEHBIX [JaBHO IOpa-
*Kal (akT, YTO NPH poeTe TKaHeiH BBICIIMX PAaCTCHUH
HUKOIJA HE YAAeTcs HOJAMETUTh TOJIBKO YTO OIKCAH-

HOIO IIOCTCHEHHOIO BpACTaHUS HOBOM IIEPErOpOIKU
BHYTph KieTouHOH mnosoct. Ileperoponka mnosBiser-
cst OyaQTO BHE3AIHO, HO NPH OoJice BHHUMATEILHOM HU3Y-
YeHUH yOeIMINCh, YTO M 3]leCh OHa O0pasyercs IocTe-
NEeHHO, HO Ha WHOU Jyan. OOHapyXWIoCh 3TO, KOTAa
oOpaTiM MOJDKHOE BHHMAaHHE HAa 9YacTh KIIETOUKH, O
KOTOpOH MBI HE pa3 YIOMHHAJIU M Ha M3yYEHUU KOTO-
poil Tenepb OCTaHOBUMCS. DTO KJIETOYHOE SApO, KOTO-
poMy B IOCHIEAHEE BpeMs IOCBSILECHBI YyTh HE TOMBI
uccnegoBauil. W y cnuporupsl Mbl BHUIUM, YTO IPO-
Leccy JeleHHs KIETKH TPEIIIeCTBYeT JeNeHHe s7pa,
HO B OOJNBIIMHCTBE CIIy4aeB CBSI3b STHUX IIPOILIECCOB
eme TecHee. JlemeHHI0 KIETOYeK TNpPElIecTBYET psj
MPOIECCOB B S/IPE, COBEPIIAIONIMXCS C HEU3MEHHBIM
oxHOOOpasweM BO BCEX CIydYasx H, 4TO BCEro J00o-
IBITHEE. TIIOYTU TOXCCTBCHHO MNPU ACJICHUU KIIETOK
KakK y pacTeHul, Tak u y *kuBOTHBIX. [Ipn uccnenosa-
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HUU spa HUOA MHKPOCKOIIOM B HEM JIETKO pa3JIn4aroT
JBa COCTaBHBIX BEIICCTBA: OJAHO JIETKO OKpallIUBaCTCA
pas3siiMiYHbIMH KpacialluMHU BELICCTBaAMU, APYro€ HE OK-

pamBaercs. HeHamonro 10 HACTYIUIGHMS — JIelICHHS
5TO OKpAIIUBAIOIIEECs] BEIIECTBO — XPOMATHH (WIIH.
HyKJIEMH) — uMeeT (OpMy HHUTH, CIlyTaHHOH KiIyO-

koM (ur. 59, JI). Tlo3mHee 3Ta HUTH pacmagaeTcs Ha
KOPOTKHE OTPE3KH, KOTOpbIe TIPYIIUPYIOTCS, Kak IIO-
ka3aHo Ha Qurype 59. B (npaBast), B 9xBaTOpuaib-

HOM 1IocKocTH siipa. Jlajmee OTpe3Kd 3TH, MOSBIISIEO-
necss OOBIKHOBCHHO B OIPEACICHHOM YHCIE, IeIsT-
cs TOTMOJIaM W PACION3al0TCA K TIONFOCaM siapa, KOTO-
poe K 3TOMy BpPEMEHH TMPHHUMAET BEPETEHOOOpa3HOE
oyepTaHHe M MPEICTaBISIETCS CTPYHYATBIM HIIH [OJIO-
careiM (9TH TOJOCHI HE OKpAIIMBAIOTCS, IOYEMY H Be-
[IECTBO, W3 KOTOPOTO OHHU COCTOST, HAa3bIBacTCs axpo-
MatuHHBIM) (ur. 59, C). Korma xpomatun cobpai-
csl y TOJIOCOB, OH CHOBAa mpuHUMaeT (opMmy KIyOKOB,
W TOrAa Mbl MMeeM Iepen coboil yxke aBa simpa (dwur.
59, D). DTUM OKaHYMBACTCSA CTaAUs JCICHUS sapa |
HAYMHACTCSA COOCTBEHHO JenieHHe Kietoukd. CHoOBa B
9KBATOPUAJBHOM  IUIOCKOCTH  BEPETEHAa  HOSBISIIOTCS
60, I), koropsle
[OTOM CIIMBAIOTCSI B IUIEHKY WIM IUIACTHHKY, COCTOSI-

Kakue-T0 MeJkue KpynuHku (ur.

LIyl0 M3 TAaKOro ¢ BEILECTBA, KAK M CTECHKA KIETO-
4eK, TO eCTh u3 kierdarku (ur. 60, 2). Ilnactunka



9Ta, paspacrasch, yNUpPaeTcss B CTEHKH KIETOYKH, H
MBI UMeeM Iepes coboi MeperopoyKy, ICNALIyI Kiie-
Touky HazmBoe (¢ur. 60, 3). Kaxknmas u3 BHOBb IO-
SIBUBIIMXCSl KJIETOYEK MMEeT CBOE AP0 M HAYMHAET
JKHTh CaMOCTOSITEJIBHOIO JKH3HBIO, TO €CThb pacTeT H,
JOCTUTHYB H3BECTHOTO pa3Mepa, IEJMTCS B CBOIO Ove-
pens.

Msbl monyuwnu paHee oOuiee OOBSICHEHHE, MoYeMy
pacTeHHsl YMIMHAIOTCS OBICTpee B TEMHOTE: 3TO 3a-
BHCHT OT TOTO, YTO U Y/UIMHEHHE KJIETOYEK U HX Jene-
HHE — JBa SIBJICHMS, OINpEAeSTIonIMe OoOmuii poct
OpPraHOB  IIPOUCXOMASAT OJHEPIrHYHEe B  OTCYTCTBHH
cBeta. Ho He B cOCTOSHMM M MBI HaWTH ONM>KAHIIyIO
IPUYUHY 3TOro yraeraromero neicteus csera? Cy-
IIECTBYIOT WCCJIENOBAHHUA, B 3HAYMTENIBHON CTENECHU
BBIICHSIIOIIME 3TO SIBJICHHE U B TO )K€ BpeMs HaXo[si-
IIMeCcs B CBSA3H C OJHMM BOHPOCOM OOJBLIOW MpPaKTH-
YeCKOH BaKHOCTH. [laBHO H3BECTHO, YTO CTEONH, BBI-
pociye B TEMHOTE, MPEACTAaBISIOTCS Oosice BOISHHC-
TBIMH, OHH BOOOIIE
MEHee CTOMKH, KaK 5TO JIETKO BHIETb HaJ KPEcCoM,
BEIPOCIIM B CBETJIOM M B TeMHOM Mecte. Ho To xe

pasiuupe, Kakoe 3aMeyaeTcsi MEXIy ITUMH KpaiHu-

TKaHU HX MEHEC HaIlPAXKEHBI,

MH CIOydasMH (TO €CTb CTEeOJISIMH, BBIPOCHINMH Ha
CBET€ M B COBEPUIEHHOH TEMHOTE), JOJDKHO OOHapy-
JKMBAaThCS — B MEHBIICH, KOHEYHO, CTETICHH — MEX-
Iy pPAcTeHHEM 3aTEHEHHbIM M BBIPOCHIUM MPH IOJ-
OCBEIICHUH. PoAMiIoch NPEANONIOKEHHE, YTO
9THUM INyTEM MOXKHO OyZeT OOBSCHHTH IOJEraHue XJie-
0oB,

HOM

KOTOpOE,
OOBSCHHUTh HEIOCTATKOM
Tyt Jsekuuto). I[loBogom
MOI' SIBUTBCS TOT (haKT,

KaKk Mbl BHJIACIH, TIOCTHO IIbITAJIHUCHh

KpeMHe3eMa (CM. dYeTBep-
K TaKoMy IIpeIIIOJIOKEHUIO

YTO JIOKATCAd IMPEeUMyHIECT-

Pocm

BEHHO OY€Hb TI'yCTO 3aCCsIHHBIC XJ'IC63; COJIOMHHBI XK€,
CTOAIIME OAUHOKO, KaK 3TO C IEPBOTO B3IJIAAa HU II0-
KaXXE€TCs CTpaHHbIM, HHUKOrJa IIOYTHU HE JIOXKaATCA.
I[J'[f[ TOr0 YTOOBI BBI3BATH HUCKYCCTBECHHOC 3aTCHCHUC
COJIOMHH, TNOCTyHaJIM TaK: OAHO WA HECKOJIBKO pac-
TCHUU OKpYyKaJn Ha3bIBaCMOIO

JPEHAXXHOIO TPYOOif; KOrJa COJIOMUHA BBICTaBISANIACH

TJIMHSHOIO, TaK

HaJl TIepBOI0 TPyOOH, HAJCTABIIM BTOPYIO M TaK Ja-
nee. TIOHATHO, YTO TPU TAKUX YCIOBHSX pACTCHHE
HOJIy4aeT CBET TOJIBKO CBEpXY, ¢ OOKOB jke Bcerjaa 3a-
TeHeHo. Kak ¥ cienoBano OXuaaTh, OPH TaKWX YCIO-
BUSIX TOJYYMJIMCh OYEHb BBITSIHYBIIHECS, HO cCialble,
HECTOMKHE COJOMHHBL. [IOIBEpPrHYB CpPAaBHUTCIBHOMY
MHKPOCKOIIMYECKOMY MCCIIEJOBAHUIO IOJOOHBIC CO-
JIOMHUHBI W COJIOMHHBI 3/I0POBBI€, HOpMAaJbHBIE, MOX-
HO OBUIO YCMOTPETH CIEAYIOLIYIO Pa3sHHUIY: Y MEpPBBIX
KJIETOYKH OBUIM 3aMETHO JJIMHHEE, HO 3aTO CTEHKH
X ObUIM 3HAYUTENBHO TOHBIIE, YE€M Y MHOCJIEIHUX, Y
KOTOPBIX KJICTOUKH ObLIM 0o0Jee KOPOTKHE M TOJICTO-
CTEHHBIE. 3HAYUT, CBET, COOCTBEHHO TOBOps, HE 3a-
JIEPXKUBACT POCTA, HO, [O-BUIUMOMY, H3MEHSET
TONBKO €ro HAaIpaBIEeHHE, CTCHKH KIETOYKH BMECTO
TOrO, 4TOOBI pa3pacTaTbCs, pa3/aBaThes IO BCEM Ha-
NpaBJICHUAM, yTonmanTcs. To ke pasznuuue OKasa-
JOCh U HPH MHUKPOCKOIHMYECKOM CPAaBHEHHU COJIOMH-
HBI 3JIOPOBOH W COJIOMHHBI ITOJIETHIEH, KaK 3TO MOXKHO
BUJIETh M3 CpPAaBHEHHS JABYX KYCOYKOB IIONEPEYHBIX
pa3pe3oB COJOMHHBI HOpMaibHOH (¢ur. 61, Hampa-
BO) W Tmojermed (HajaeBo). Y NepBOMl CTEHKH Bcex
KJIETOYEK TOJIE, a Yy HIKHHX DAROB (Hapy»KHBIX
CJIOEB COJIOMHHBI) CTEHKH JaXe /0 TOTO YTOJIICHBI,
YTO IOJOCTh SIBISETCS IIOYTH B BHJE TOYKU (TIOme-
pEuHbIE MOJIOCKHU, COEIMHSIIONINE OJIOCTH HEKOTO-
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pbl\ CMEKHBIX KJIETOYCK, — KaHaJlbl II0p.

¢urype 60. 3). COOTBETCTBEHHO C O3THM YTOJIICHH-

Kak 1a

€M CTCHOK KJIETOYKU Ha IPOAOJIBHOM CEUCHUHU Y COJIO-
MHHBl HOpMaJbHOW» BMIAa 3HAUMUTENIbHO Kopoue. Ciie-
JIOBATEIbHO. B CIHIIKOM OBICTPOM BBITSTHBAHHH CO-
JIOMHH. CONPSDKEHHOM C HEIOCTaTOYHBIM YTOJIIECHU-
€M CTEHOK U 3aBUCSIIEM OT B3aUMHOIO 3aTEHEHUS Ty-
CTO CTOSIIUX COJIOMHH, Mbl JOJDKHBI BHJETh HACTOS-
IIyl0 TPUYNHY TIIOJEraHusl XJieOoB, a CPeACTBO JUIs
MPEAOTBPAIlEHU 3TOr0 BPEIHOTO BIMSHUS 3aKiIio4a-
ercst B 0Oojee peaKOM WM PSIOBOM IIOCEBE, IPHYEM
Ka)KJIast COJIOMHHA OyJIeT IoIydJaTh JOCTaTOYHO CBETa

UL CBOCTO HOPMAlbHOro pa3Butusd. [IpuBeneHHbIe
(bakThl 3aCTaBIAIOT HAC CHENATh €lIe OJHO OrpaHHdYe-
HHE B XONSYMX IOHATHSAX O POCTE pacTeHus. MEI yxe
BUACIHU, YTO POCT HE BCEraa 3HAYUT YBCJIMYCHUC Mac-
Cbl — TP IIPOPACTaHHU YBEIMYEHHE OOBEMa COIMpo-
BOXJaeTcd moTeped Beca. Temepp Mbl yOexxnaemcs,
YTO POCT HE BCErJa 3HAYUT YJUIMHCHHWE WM YTOJIIIe-
HHME OpraHa, IOTOMY YTO HHOTJA POCT MOXET COBEp-
IaTbCsl B UHOM CMBICJIE — B CMBICJIC YTOJIIICHUS KIIC-
TOYHBIX CTCHOK.

Ctporo roBopsi, Mbl TOJILKO TOT/Aa

ybexaaeMcs, YTO pacTeHHE pacTeT, KOria y3HaeMm,
YTO CTEHKHM €ro KIJIETOK pacTyT, BCE PaBHO — B IJIH-
HYy JI4, B LIUPUHY WK B TOJIIIUHY.

Ho He omuH CBET MOXET BbI3bIBATH M3MCHEHHUS B
(dopMe KIIETOYEK, TOMOOHBIC TOJBKO 4YTO OIMCAHHBIM;
[10-BU/IMMOMY, 9TO BO3MOXKHO M TIOJ BJIUSHUEM YHUCTO
MEXaHUYECKUX MpUYMH. B mpornwioit Oecene Mbl BHe-
JIM, YTO HA IONEPEYHOM CEYCHHH JIFOOOro PEBECHOrO
CTBOJIA MBI OTIMYaEM TaK Has3bIBa€Mble TOJUYHBIC
kombuia (dur. 45, 711). Bcero sicHee 3TH TOAWYHBIC

KOJbI[a Yy XBOHMHBIX, HampuMmep y COCHBI. Ilpwumna
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9THX KOJIell, OYEBHMJHO, 3aKIIOYaeTCs s IepUOyec-
KO OCTAaHOBKE pACTUTENIbHBIX MPOLIECCOB 3MMOM, HO
TeM HE MeHee eCiid Obl IOCiIe 3MMHETO ITOKOS BECHOM
K psgaM KJIETOYCK,

OTJIOXKMBIIUXCA B IMPEAIIECCTBO-

BaBINYIO OCEHb, MPUMKHYIH Pl HOBBIX KIIECTOYEK,
HIYEM OT HHX HE OTIMYAIONIMXCS, TO MEXIY COCEIHH-
MH CIOSMH He OBUIO OBl OTIMYWII — WX TpaHWIla ObUia
Obl HE3aMETHA, BCE OHM CIHMBATUCH ObI B OJHY CIUIOII-
Hyt0 Maccy. ClioM MOTOMY TOJBKO SICHO MEXIYy COOOH
pasTpaHUyeHbl, YTO JPEBECHHA, OTJIAraromascs Bec-
HOW, PE3KO OTJIMYACTCS OT JAPEBECUHBI, OTJIOKHBIIICH-
Csl TMPEALICCTBYIOMICID OCCHBIO: YK€ MPOCTBIM TJIA30M
Mbl BHIMM,YTO B KaXJOM TOAMYHOM KOJIBLIE MOYKHO
OTIMYaTh JIBE YaCTH: BECCHHIOK, TO €CTh JICKAIIYIO
OmDKe K CepALEBHHE, M OCEHHIOI, JIeXAIIylo OJIiKe
K Kope; mepBas Oomee peIxjasg U MOTOMY Oosiee CBeT-
nas. Bropas Ooiee IUIOTHAas W TEMHas. JTO depeloBa-
HHUEC TEMHBIX H CBETJIBIX II0JIOC MBI BHUIAUM Ha JTlOGOﬁ
IICTIOUKE, HAMpPUMEp Ha 3aKUraTelibHOW crnuuke. Mu-
yeM 1/ 8

KPOCKOI  OOHapy>KMBaeT, B 3aKITFOYAETCSI

JKalas NpUYMHA OTOTO  Pa3iIUyusl.
(pur. 62)
JIPEBECHHBI COCHBI, TONEPEYHBbIA pa3pe3 YacTh 3aKH-
raTeabHOM

Ha namem pu-

CyHKe n300pakeH  MaJeHBKHH  KyCcOYeK

CMMYKH: HAa HEM [IOCPEAHHE, MOMepeK,
HPOXOJUT TpaHMIAa IBYX TFOJUYHBIX cioeB!. B HikHeil
HOJIOBUHE JIGKAT 4YacTh JICTHUX KIETOYEK M BCE OCCH-
HHE KIJICTOYKH, CKaXeM, IIPEeUICCTBOBABIICIO TO0/a, B
BEPXHEl IIOJIOBUHE — BECEHHUE KJICTOUKHM HACTOSILE-
ro roga. Jlerko ycMOTpeTh, KakK pE30K Iepexo] OT
OCCHHHMX KJIETOYCK K BECCHHHM CIICAYIOIIEr0 HEro-
CPEICTBEHHO bopma

CTCHKaA TOJICTas1, IPOCBET IIOJIOCTU Mall U Y30K; y Jpy-

rojga: 'y OIHHX CILIFOCHYTAs,
rux QopMa mMOYTH KBajJpaTHas, CTCHKA TOHKas, IIPO-

cBer Oompmoil. Jlonroe Bpemsi OOTaHMKH HE MOIIH
dopm

II0OKa HC Halajlu Ha

OOBSICHUTh ce0e MNpPUYMHY O3TOr0 H3MEHEHUS
KJIETOYEK [0 BpEeMEHaM Toja,
MBICJIb, YTO OHA JOJDKHA OBITH B 3aBMCHMOCTH OT B3a-
MMHOTO  JIaBJIEHUS,

Brimre  Mbr

B3aUMHOIO HAlpsDKEHHsS  TKaHeil.
MMO3HAKOMMJIUCH C SIBJICHUSIMM TaK Ha3bIBa-
€MOr0 TMpPOAOJILHOTO HAMNpSDHKEHUs, TO €CTh HampshKe-
HUS, 3aBUCSIIET0 OT HEPAaBHOMEPHOrO  YJUTUHEHUS
pa3mMuHBIX TKaHeil crebma. Ho Takoll ke HepaBHO-

MCpHBIfI POCT MOKET CYIIECTBOBAThL Z[efICTBPITCHI)HO

! TIpononeHast monoca, JAeNsAINas pa3pe3 Ha JBE YacTH, Ipa-
BYIO U JIEBYIO, — CEpJLUEBUHHbIA Jyd (CM. NpPEILIECTBYIOLIYIO
JIEKIIHIO).



CYIIECTBYeT MEXIy pa3IMYHBIMH TKaHAMU CTeOIsI B
NOTIEPEYHOM  HallpaBJICHUH. Kopa IOCTOAHHO CTSTH-
BaeT, CXKMMaeT ObICTpee ee PACTYIIYIO JPEBECHHY, U
00paTHO — MOCTOSHHO pACTATHBACTCS, HAIpPAraeTcs
9TOK0 TOcieaHeH. JloKa3aTenbcTBOM STOMY CIyXar Te
NPOJIOJBHBIE TPEIINHBI, KOTOpbIe OOBIKHOBEHHO Mpen-
CTaBJIseT KOpa BCIEICTBHE BHYTPEHHEro Hamopa ape-
BECHHBI. B ToM, 4To make camas IJajkas Kopa Haxo-
JUTCS B PACTSHYTOM COCTOSHHM U, CIIGAOBATENIbHO,
IaBUT Ha JApeBecHHY, HeTpylHo yOemutbes. Cremaem
TOJIBKO TPOJIOJIBHBIA HaApe3 HOXOM M YBHIHUM, YTO
paHa crenaeTcs 3UAIOLICI0, Kpas ee LIMPOKO pa3/iBH-
HYTCSI; WM, CIIE JIy4Ille, CPEKEM KOJIBLO KOPBl U B Ty
XKe MHHYTY (HE JaBas, Cle[oBaTelbHO, €il 3acox-
HYTb) NPHJIOXKHM €€ K TOMY JK& MECTY; MBI 3aMETHM,
4YTO Kpasd YK€ HE COMKHYTCA M HHUKAKUMH YCHWIMAMU
MBI He OyIeM B COCTOSHHMH HMX CONM3HTH. 3HAYUT, KO-
pa OKeJIe3HbIM KOJNBLOM JaBUT Ha Pa3BUBAIOLIYIOCS
JPEBECHHY, W UYeM CIJIbHEe pa3BHBAETCS DTa MOCIENd-
HAs, TeM Oosiee JaBJEHUE, KOTOPOE €H MPUXOIUTCS
BbIIepkiBaTh. O4YEBHIHO, YTO OTO JaBieHHe Oyner
MOCTOSHHO YBEJIMYMBATBCS W JOCTHTHET HAMOONbLICH
cwibl OCeHbto. [lo BIMSAHMEM 53TOrO BO3PACTAIOLIETO
JaBJICHUS] KJIETOYKH APEBECHHBI OyIyT NpPUHUMATh BCe
Oonee u Oojee crmmrocHyTyr0 ¢Gopmy. CrhpaBeaMBOCTb
9TUX COOOPaKEHUH BIIOJIHE ITOJATBEPIXKIACTCS HA OIbI-
te. Ecnu ¢ BECHbl MCKYCCTBEHHO YBEJIMYMTDH aBJICHHE
Ha JpEBECUHY, HAJIOXKMUB Ha JACPEBO JIMraTypy HIH XKE-
Je3HBIH 00pyd, TO B TEUEHHE BCETO rojia B 3THX Mec-
Tax MONYYMM KJICTOYKH, IOJOOHBIC OCCHHHM; €CIIH
ke, HaoOOpOT, JITOM U OCEHBbIO OCIa0HTh JaBICHUE
KOpBI M JUISL TOTO CIeNaTh B HEl MPOJOJIbHBIC Haape-
3bl, TO B TEUYCHHE BCEr0 I'OJMYHOIO Meproja OyaeMm Io-
Jdy4aTh B OTHX MECTax KJICTOYKH, IIOJ00HBIC BECEH-
TaxkoBbl, (hopMeI
KJIETOYKH, KOTOpHIE MOTYT OBITh BBI3BAaHBI YHCTO Me-

HHM. CJICOOBATCIIBHO, HW3MCHCHUA

XaHUYCCKUMHU l'IIZ)I/I‘wlI/IHaMI/I1 .

I OOHapyxeHO emie Ipyroe JIOOOIBITHOE BIMSHHE YHCTO
MEXaHMYECKUX BO3AEHCTBUM Ha pOCT TKaHeH. JIBMKEHMs npe-
BECHBIX CTBOJIOB, BBI3BIBAGMble BETpOM (Kak 3TO MOKa3al B
Hadane XIX cronerus aHriMiickuil ydenslii HaiT, oTKpeIBLIMI
JeficTBHE CHJIBI TSDKECTH Ha POCT), @ TaKkKe HCKyCCTBEHHBIE
HATSHKEHUU PAcTylIMX 4vacTell (Kak IOKa3ald HEKOTOpBIE CO-
BpPEeMCHHBIC HEMELKHe OOTaHHKH) CIIOCOOCTBYIOT DPa3BUTHIO
MEXaHHYECKUX TKaHed. TakuMm o0pa3oM, TH TKaHH pa3BHBa-
IOTCSL OCOOCHHO YCIIEITHO MUMEHHO TOT/[a, KOT/ia B HUX OKa3bIBa-
eTcsl HaZIOOHOCTb.

Pocm

He MoxeM i MBI CHENaTh €IIe IIar aaiee, o0bsic-
HUTH ce0e caMblii MEXaHU3M pOCTa, OOBSICHHUTH cede,
moYeMy BOOOINE KJIETOYKA PAcTeT W IOYEMY 3TOT POCT
MOXET l'lpI/IHHMaTb 104 BJIHWAHUEM BHCHIHHUX ﬂeﬂTeJ’lel‘r’I
TO WK UHOEe HampasieHne. OCHOBHOH MeXaHH3M poc-
Ta KJIECTOYCK OOTaHWUKH OOBIACHIIOT cebe Tak. Bcnen-
CTBUE XHUMHYECKHX H3MCHEHHH OEJIKOBOro BelIeCcTBa
MPOTOIUIa3Mbl B HEHl TOSBISIOTCS BEIIECTBa, OoJee
KaJHO MPUTATHBAOMIKE K cebe BOMy; B KJIETOUKE IIO-
SIBIISTFOTCS. KaIUTH BOJISTHUCTOTO COKa — TaK HasbIBac-
MBIE 8aKyonu. DTH BAKyOJH CIUIBIBAIOTCS B OAHY 00-
IIy[0, KOTOpas OTTECHSCT BCIO MPOTOILIa3My K CTCHKE
(pur. 63, /, Bk.). Torma mnpoTominasMa HpPUHAMAET
¢dopMy Memouka — TaK Ha3BIBACMOTO HEPEUYHOSO
mewouka (¢ur. 63, 7, Ilp.). B a1y Bakyomo (kak B
Haml npubop, ¢ur. 46) moj BIMSHHEM pPacTBOPEHHBIX
B HEW BemecTB OyAyT OCMOTHYECKH MPOHUKATH HOBBIE
¥ HOBBIC KOJIMYCCTBA BOJBI, M TaK KaK KJIETOYKA MpPEJ-
CTaB/sIET HaM IIIYXOH Iy3bIpb, TO 3TO YBEIWYEHHE
o0beMa KJIETOYHOI'O COKa OyIeT JaBUTh Ha CTCHKY U
3aCTaBILITh €€ pa3laBaThCsi — pacTH. B 3To ke Bpems
MPOTOIIa3Ma TPOAOJDKACT BBIICIATH IO CBOEH Ha-
PYXXHOM, TPUICTAIONIC K CTCHKE MOBEPXHOCTH HO-
BBIC KONHMYECTBA KJIETYATKH. UTO KIeT4aTKa BBIOCIIS-
eTcs CJICTYFOIIM
M3AIIHBIM ONMBITOM. MOKHO paspe3aTb IO MHKpO-
CKOIIOM >KUBYIO KJIETOUKY U BBITYCTUTb B BOJLy 4acTb

HpOTOHJ’Ia3MOfI, JI0Ka3bIBACTCs
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MPOTOILIA3MBI, 3Ta IMPOTOIUIa3Ma, KaK BCAKas JKHI-
KOCTb B CBOOOZHOM COCTOSHUM, HpHHHMaeT (opmy
mapa M 4epe3 HECKONbKO BPEMEHM BBIIEIAET Ha CBO-
el TOBEPXHOCTH KJIETYaTKy — MPEBpamacTcs B HO-
Byl0 KiIeTouky. KpaifHe mOOONBITHO, YTO STOIO CIO-
COOHOCTBIO O0Opa3OBBIBATH KIETYATKY OONAgalOT TONb-
KO T€ YacTH IUIa3Mbl, KOTOpbIE 3aKIOYalOT B cebe si-
po. Takum o0Opa3oM ycTaHaBIMBaeTCsl TIJIyOOKas CBS3b
MEXAy TMpOLECCOM pocTa KIETOYeK M sApoM. Takas
&Ke CBA3b O0O0pa3’oBaHMS KIETYATKH C MPOTOIUIA3MOH M
SIAPOM HaOMIOMAeTCsl M MPH HOPMAJIbHOM POCTE KIIETO-
9YeK, MpPHYeM YTOJIIEHHE CTEHOK MOXET OBITh paBHO-
MEpHOE WIM HEpaBHOMEPHOE, TO €CTb WM Ha BCEH
BHYTPEHHEH IMOBEPXHOCTH, WM Ha €€ 4acTH, M 3TO 3a-
BHCHT OT HOJIOXKEHHS IPOTOILIA3MBEI H SIIpPA.

Ha ocHOBaHMM CKa3aHHOTO TIIPOIlECC pPOCTa CBO-
quTest K crnegyromeMy. CMech BEIECTB, KOTOPYIO MBI
Ha3blBa€M MPOTOIUIa3MOM M KoOTOpas IVIaBHBIM 00Opa-
30M COCTOMT M3 O€JIKOB, IPEBPAIAsiCh XUMHUYECKH,
pacmajasich, JaeT Hadalo, C OJHOH CTOPOHBI, BEIECT-
BaM, pAaCTBOPSIOLMIUMCS B KJIETOYHOM COKE M OCMOTH-
YeCKH MPHBIEKAIONMM BOY, OTCIOfIa yBEITMYEHHUE
BaKyolnu M pacTsbkeHue obosoukud. C apyroit cropo-
HBI, BCJIEJACTBHE TOTO € pacraja MpOTOILUIa3MBbI BbI-
JieseTcs KJIEeTYaTka, TO €CTh TOT CTPOUTENbHBIA Ma-
Tepuang, M3 KOTOPOTO BBIBOIATCA CTEHKH pacTyILei
kietoukd. Ecim Hame oOBsCHEHHWE BepHO, To, 00pa-
THB YCIJIOBHS, MBI JIOJDKHBI TOJYYHTH SIBICHHE, 00paT-
HOE POCTY, TO €CTb BMECTO YBENUYEHHS — yMEHBbIIe-
HHE pa3MepoB KIETOYKH M TJIABHBIM 00pa3oM ee BaKy-
0N M PACTSHYTOTO €0 IEPBHYHOIO MeIIOouKa. JTO 3a-
KITIOUCHHE JIEHCTBUTENIBHO OMPABABIBACTC HA CIEMy-

FOLIEM ITPOCTOM OIIBITE. Ecnu YBEIMYCHUE o0BemMa
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KIIETOYEK, B CIICJIOBATENbHO, M IIENBIX OpPTraHOB 3aBH-
CHT OT TIOCTYIUICHHS BOJBI BCIEACTBHE IPUTSDKEHUS
€e pacTBOpPOM BaKyolH, TO, HA00OpOT, OKPYKHB KIe-
TOYKY WM LeJbld OpraH pacTBOPOM, KOTOpHIH Oyner
OTHUMAaTh BOAY Y BaKyOJM, MBI BBI30BEM €€ COKpalle-
Hue. 1 1eiCTBUTENBHO, MOMECTHM II0J, MHKPOCKOIIOM
JKMBYIO KJIETOUKY B pPacTBOp caxapa WIM CONH, Ooiee
KOHIICHTPUPOBAHHBIN, YeM TOT, KOTOPBIH HAaXOOWUTCS
B KJICTOYHOM COKE, U MBI YBUIHM, 4TO OOBEM KIETOU-
ku ymenbiuress (dur. 63, / w 2). a Korma CTEHKa,
KaK COCTOsl[as M3 TBEPAOrO BEILECTBA, HE OymeT yxke
Oormee B COCTOSIHMM COKpAIIATHCS, MEPBHUHBIA MEIIO-
YeK OTCTaHET OT CTEeHKHM U Omaromapst CBOEH 3macTHd-
HOCcTH OyZeT ciefoBaTh 3a JANbHEHIINM YMEHBIICHH-
em Bakyonu (¢ur. 63, 2) u HakoHeN CTAHETCA B IIpa-
BWIBHBIH Imapuk (¢ur. 63,3). DTO CokpamieHue mep-
BUYHOTO MeIIOYKAa [T KPAaTKOCTH O0O3HAYaroT Tep-
MHHOM TUIa3Moim3. OdeBHAHO, MBI BIpaBe 3aKIIO-
YUTh, YTO OCHOBHOIl MeXaHH3M pocTa % — SBIEHHE,
NPOTHBONONIOXKHOE TUIasmonu3y!. Ecim Mbl He uMeeM
MOJ PYKOH MHKPOCKOIA, TO MOXEM YOemHThCs B CIIpa-
BEJUIMBOCTH CKa3aHHOTO eme mpome. BospmeMm cou-
HBIH cTebenp Kakoro-HMOyAb TPaBSHHUCTOTO PacTEHUS
WM [BETOYHYIO CTPENKY, M3MEPUM TOYHO UX IJIMHY H
MOJIOKUM B  PAacTBOp OOBIKHOBEHHOH ITOBapeHHOI Co-
m, coxepxammii 5 % comu. Ilo mpormecTBuM HEKOTO-
poOro BpeMEHHM H3MEpHM CHOBa WX MIMHY H yOeaumcs,
YTO OHM 3HAYUTENBHO COKPAaTHIINChH ClIeZIoBaTelNb-
HO, TIpeJCTaBHIM siBIeHHWe, oOpatHoe pocTy. Ilepene-

CeM HUX B BOAY,

U OHH BEepHYTCS K IEpPBOHAYAILHBIM
pasMepaM U OyZyT NpPORODKATH JKUTh M PAcTH; CIENO-
BaTeIbHO, ITIPOM3BEACHHBIH HAJ HUMH OIBIT, HE IpH-
YMHAB WM HHUKaKOTO Bpela, MO3BOJIMI HaM MPOBEPUTH
Hale 00BSICHEHHE MEXaHI3Ma POCTa.

Ecnmu yBenudeHne paBieHHs] COKa Ha CTEHKY OyneT
4eM-HHOyIb 3a[epKaHo, €CNIH, HampuMmep, KIETouKa
[0 Mepe BcachlBaHHs BOIbI OyAeT TpaTHTh €¢ Ha HcHa-
peHme, Toma oOpasyrom@asics W3 IPOTOILIA3MEI

Touka OyJgeT MpoJOIDKaTh OTIAraTeCsi C BHYTPEHHEH

KJIe-

CTOPOHBI Hepa3/:[a}omel710ﬂ CTCHKHM, BBI3BIBad €€ YTOJI-
IICHHUC. Ota YTOJIIIICHHAA CTCHKA, B CBOIO OUECPEIb.

! Ha ¢urype 63 Mb1 0003HAYKIIN 3TO CUMBOJIMYECKU CTpPE-

kamu. Kak yxke cKkasaHo BbIIe, CTEHKa, KaK COCTOSMIAs U3
TBEPJOrO BEIIECTBA, IOHATHO, HE MOXET INPEICTaBUTh 0OpaT-
HOTO Iiporecca B TakoOW MOJMHOTE, KaK MEPBHYHBIA MEIIOYeK.
Sn. — oOo3Hauaer KieTd4atky. [Ip. — TEPBUYHBI MELIOYEK.
Bk. — Bakyomo.



ele MeHee MOJJAeTCs IaBICHHIO coka M eme Oolee
3aJep)KUBAET POCT KJIETOYKH. TakuM oOpa3oM oObsc-
HSeTCA YKa3aHHBII BbINIe (hakT, 4TO 3a/epkka pocTa
COJIOMHHBI HJET pyKa 00 pyKy C YTOJIIEHHEM CTEHKH.
B 1O ke BpeMs MBI BHIUM, YTO 3Ta 3alepKKa pocTa
OpPraHoB ¥ OJHOBPEMEHHOE YTOJILEHHE CTEHOK HX
KJIETOUEeK JOJDKHBI OOHApYKHBAThCSI TPHU HEJOCTATKE
BOJIBL.

IIpencraBnsieTcss BEPOATHBIM, YTO M TO 3aJCPXKH-
Barollee poOCT JEHCTBUE CBETa, C KOTOPHIM MBI MO3Ha-
KOMIJINCH BBINIE, 3aBHCHT OT TOTO, YTO PACTEHHE MO
BIUSIHUEM CBETa CHJIbHEE HCIapsieT BOXY, BCIICICT-
BHE YEro BBI3BIBAIONIEE POCT IABICHHE COKa HA CTEH-
Ky HE JIOCTUTHET TAaKOro HANpsHKEHHs, KaK HpH M3-
OBbITKE BOMIBI, B TEHH HJIM TEMHOTE.

Ecnn, Takum 00pa3oM, MBI MOXEM IIOCTaBUTBH SIB-
JIeHHe TeIHOTPONHM3Ma B CBA3b C HCHApEHHEM BOJEL,
TO, OBITh MOXET, TEM K€ IyTeM YAAcTCS OOBSCHUTH U
YACTHBIA Ciy4all nepedauu TEINOTPONUYECKOTO Jei-
CTBUA B OIbITax llapBPIHa HaJ MEpbIIIKAaMH 3JIaKOB.
BcenomumnM, kak 9SHEPrHYHO 3T OpraHbl BEIIEISIOT
Ha CBOMX BEpPXYIIKAaX KAaIUTH BOABL, OTCIOZ]A MBI
BIpaBe 3aKIIOYUTh, YTO ITH BEPXYLIKH TaK K& dHep-
THYHO HWCIIAPSIOT ee. OJTa IoTepst BOABI JOJDKHA II0-
KPBIBAaThCSl M3 HIDKEIIEXKAIETo Iosica PocTa, a CIeo-
BaTeJIbHO, IIPU OJHOCTOPOHHEM OCBEHIIEHHH WU POCT
OyZIeT HepaBHOMEpHBIH, B PE3ylbTaTe 4ero IOIyduT-
Csl ICKPUBJICHUE B CTOPOHY CBETa.

Panee MBI Bupemy, 4TO POCT MKaHeil MOXET OBITh
3a7epKaH HEMOCPEJCTBEHHBIM MEXaHWYECKUM JaBlie-
HHEM (POCT IpPEBECHHBI); TEHNepb MBI BHIMM, YTO OH
MOXET OBITh 3aJepKaH M OCIa0JICHHEM BHYTPECHHETO
JaBJICHUs, IMPOABIAACH B TOM M B JPYyrom cCiy4dac B
GombIioM yTommeHHH obomodek. [Ipm omHOCTOpOHHEM
JICCTBUM BHEUIHUX (DAaKTOPOB POCT Uenvblx MmKaHeil
OyZleT HEpaBHOMEPHBIN, BBI3BIBAs HCKPHUBICHHE IIe-
JIBIX OPraHOB, HO TAaKOH € HEPaBHOMEPHBIA POCT MO-
XKET OOHApPYXUBATHCS U B PA3IUYHBIX HACHAX 00-
HOU u Mol dce K1emouKu BCIEICTBUE paclperese-
HHUS MPOTOIUIasMbl U sApa, KaK Mbl 3TO BUACIU BbILIC.
W neWcTBUTENBHO, 3aMEYEHO, YTO KOTZAa OTAENbHEIC
KJIETOYKH WCKPUBISIFOTCS, HAOIONAIOTCS HAKOIUICHUS
MPOTOIUIa3MBl Ha BOTHYTOH CTOpOHE. OJTa CTOPOHA,
BEpOSATHO, Oojiee YTOJNIIEHA M OKa3blBaeT Ooiee Co-
MIPOTHBJIEHHUSI OCMOTHYECKOMY [aBJICHHIO COKa M Me-
Hee pacraruBaerca. Crenmyer eme 100aBUTb, YTO He
OJTHA TOJIEKO TOJIIMHA 000JI0UEeK UTPAET POJIb B sIBIIE-

Pocm

HHUSX pOCTA: XHMMHYECKHe W (pu3MUecKne CBOMCTBa
KJICTOYHOM 060.]'10'-11(1/1 MOI'yT HU3MEHATHCA U JCIaThb €€
Ooree WM MeHee yNpyroio wim Goiee WM MEHee pac-
TsoKUMOK0.  JIoKa3aHO CyIIeCTBOBaHHE ocoboro ¢ep-
MEHTa, pa3MsIrJarolero KIeTYaTKy CTEHKH; MECTHOE
o0Opa3zoBaHHe Takoro (epMeHTa MOXKET BIHMATH Ha Ha-
NpaBJIeHHE pOcTa KIETOYKHM, HA e BHEIIHee oyepTa-
HUE. OTH (aKThl, OBITh MOXET, JOCTABAT HaM, B CBOIO
odepenb, KIOY JUisi OOBSCHEHWSI APYroro W3 ykKa3aH-
HBIX BbIIe HaOmroneHuit JlapBuHa — ero HaOmrome-
HUS Haa O00C3IVIaBIICHHBIMH KOpPHSIMH. BecbMma Bepo-
STHO, YTO YK€ B CaMOM MOJIOZIOM BO3pacTe KIIETOYEK,
CIIeIOBaTeNIbHO OIM3KO K BEPIIMHE KOPHS, BO3HUKAET
TO HEPaBHOMEPHOE pACIIpe/ielieHHe MPOTOIUIa3Mbl U
AApa U MpPOod., KOTOPOE MOXKET MMETh CBOUM PE3YIlb-
TaTOM MO3JHEHIINIA HEepaBHOMEPHBIH POCT U UCKPUB-
JICHHE [IeJIOT0 OpraHa.

Tompko Temepb MBI MOXKEM BIIOJHE OIEHHTH, Kak
OECKOHEYHO pa3HOOOpa3HO MOXET OBITh BO3ZEHCTBHE
BHCIITHHUX yCJ'lOBI/Iﬁ Ha pOCT oOpraHa, TKaHH, KJIETOY-
KM, YaCTH KIETOYKM M KaKWe CJIOXKHBIE COYCTAHHS
MOTYT HNPCACTABIIATH BCE€ OTU ABJICHHA, B3ATBIE B CO-
BOKYITHOCTH, M IOMMeM, KakK JIETKOMBICICHHO IIOCTY-
HaloT Te, KTO, MPEeXK/e YeM HCIpoOOBaTh BCE ITH BO3-
MOXHBIE OOBSCHEHHS, pEIIaeTcs BHACTH B SIBICHHUIX
pocta pe3yiabTaThl KaKOH-TO ICUXMYECKOH, CO3Ha-
TENBHON NEeTeNEHOCTH PACTEHHS.

Ho mopa Ham BepHYThCS K HaleMy Kpeccy M K Ha-
et mapyxe. [Toka s rOBOpuII, MbI MOTJIM 3aMETHTb.
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K.A. Tumupsses

KaKk CBETIBI 3alUiK YIOPHO IIOJ3 BBEPX IO CTe-
He, — Telepb OH yXe He IIPU IECSITOM, O THe-TO OKO-
JO COPOKOBOTO JeleHHs. OTO 3aBUCHUT OT TOTO, UYTO
3epKaJIblle U3 TIOJOXKCHHUS MA TIPHUIUIO B IOJOXKCHHE
pr (dur. 57): wmsbL
KaKk pacTeHue pacTeT. B TO ke BpeMsi KOHYHMK KOPHS

CJIeJIOBATENIbHO, CaMHU  BHUJIEIIH,
Kpecca JaBHO BBIIBUHYJICS W3 CICIAHHOTO BOKPYT He-
ro KapaHJallOM KOHTypa M 3HAYHMTEILHO BBITSHYJICS.
3HAYUT, MBI MOXKEM BHJCTh HE TOJILKO PE3yJbTaT .3TO-
ro Tmporecca, HE TOJbKO ONMKAHMIIYI0 €ro MpUYuHY,
TO €CTb POCT M JIEJICHUE KJIETOYEK, HO B COCTOSIHUU
YIIOBUTh CaMBbIii MPOILIECC, TO €CTh TO JBWKEHHE, KO-
TOPOE MM Ha3bIBaeM POCTOM!.

Takum o00Opa3oM, mepBas IOJOBHHA 3aga4d, IMO-
CTaBJICHHOW B CaMOM HadyaJie JICKI[MM, HaMH BBIIOJI-
HeHa. Ho BeimonHena mu Bropas? MoxxeM Jin Mbl
cavimams, Kak Tmpo3sbaet pacterue? MoxkeMm I
MBI, HampuUMep, 3aCTaBUTh pPACTCHHE KaKUMH-HHUOYb
3BYKaMH JIaBaTh HaM 3HATh, KOTJa €My JKHUBETCS XO-
pomo, Korga HeT, KOrja OHO ChITO, KOTAa TOJIOJHO?
Crnenyromuil ONBIT AacT HaM Ha 3TO IOJIOKUTEJIBHBIHA
orBeT. [log CTEKISIHHBIM — KOJIOKOJIOM, —IIPUTEPTHIHA
Kpail KOTOPOro IUIOTHO JIGKHT Ha MAaTOBOW CTEKIISH-
HOMl mmactuHKe (¢ur. 64, JI), B mcKyccTBeHHOH Oe-
JIOW TOYBe? BOCMUTHIBACTCS pacTeHne. Ho MbI 3HaeM,
9TO OJWH W3 BAKHEHIINX HCTOYHHKOB TIHIINA pPacTe-
HU — aTMocdepHas yriekuciora. Kak jxe Ham
00€CIeunTh 3TO PACTCHHE IOJ] €ro KOJIAKOM II0CTO-
SIHHBIM HCTOYHHKOM YTJICKUCIOTHI, a TJIABHOE — Kak
HaM y3HaTb, YTO OHO JCUCTBUTEIHHO €I0 MOJb3YeTCs?

Msl 3HaeM, 4YTO JAESATENbHOCTh PACTCHHS M YKHUBOT-
HOI'O TI0 OTHOIICHUIO K aTMOC(EpHBIM ra3am JauamerT-

PaJIbHO NPOTHUBOIIOJIOXKHA. Pacrenue nornomnaer yr-

! YT06BI y3HATH, HACKOIBKO PACTCHHE BBIPOCIO B JCHCTBH-
TEIBHOCTH, CTOUT TOIBKO H3MEPHUTh PACCTOSHHE OT OCH OJOKa
JI0 CTeHBI: NCHCTBHTEIBHBIN IPUPOCT, KaK yxke CKazaHo, Oyner
BO CTOJILKO Pa3 MEHee BHIMMOIO IEPEMEILEHHs CBETOBOIO H30-
OpaxkeHHs, BO CKOJBKO 9TO PAacCTOsHHE OoJiee MOJyronepey-
HuKa Onoka. TTOHSTHO, YTO €CIM NpPH MOMOIIM 3TOro Hproopa
MOJKHO IOKa3aTh JIMIAM, HAXOISIMMMCS HA KOHLE OOJBIION
3a1bl, POCT CTEO/Is B MPOMEXKYTOK MOJNydaca WIM daca, TO Ha-
OrozaTenb, HAXOMAIMKCA BOIM3H, B COCTOSHHM 3aMETHTH Ile-
peMelleHNe CBETOBOTO Jiyda B TEYEHHE OJHOI MHHYTBI, M Jei-
CTBHTEJIBHO, 3TUM ITyTeM YyJaeTcs HaOII0JaTh MPUPOCT CTEOIs
3a KaXIyl0 MHHYTY, TO €CTb BHACTh JBWKCHHE, MOJ0OHOE 1BH-
JKEHHIO MHHYTHO# CTPEIKH.

2 CM. YETBEPTYIO JICKLHUIO.
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JICKUCJIOTY, BBIACIACT KUCIOPOJA: JKHUBOTHOE IIOTJIO-

waer KHCJIOPOJ, BBINENSACT YIJICKUCIOTY. 3HAYHT, €C-
U OBl MBI MOCAJWJIM TOJ KOJIAK >KABOTHOE, TO M €My
U PaACTeHHIO JKUIIOCH OBl MPEBOCXOAHO: OHH MOIJHU OBl
TaK JKHTh HeompezaeneHHoe Bpems. Ho Mbl Moxem 3a-
64, B),
KOTOpBI, C TOYKH 3peHUs OOMEHa Ta3oB, OynmeT meH-

MEHHUTh JKHBOTHOE OTUM mpubopom (¢ur.

210
Oy/leT, B HW3BECTHOM CMBICIIC, HMCKYCCTBEHHOC JKHBOT-

CTBOBAaTh COBEPIICHHO TaK JK€, KaK >KUBOTHOE.
Hoe. BoT kak ycrpoeH sToT mpubop. B crexisiHHOIM
wiomike (¢ur. 64, B) HaIMTa KUIKOCThb, MKATHO TIIO-
TJIONIAoNIas KHCIOPOA Bo3ayxa. Cpead IUIOMKH CTO-
WT CTEKIsIHHas OaHKa, dYepe3 NPOOKY KOTOpOW Ipo-
mylieHa 10 JHa TpyOKa CTCKJISTHHOW BOPOHKH, W eIl
Ipyras, JBOSIKO
HAJIUTa KHCJIOTA, @ B BOPOHKE JICKUT INAPUK W3 Mpa-
MOpa WM Mea.

nu3oruyras Tpyoka. Ha gHe OaHku
IMocMoTpuM, YTO K€ TMPOHM3OHIET C
STHUM NpHOOPOM, KOrJa OH OyJeT MOMEIeH MOoa 3a-
KpBITBIT Hariayxo kosiokod (A). Ilog komokomom Ha-
XOAWUTCA BO3AYX, 3HAUUT M KHUCIOPOA. DTOT KHCIOPOT
OyzZeT mornomarbkcsi >KUAKOCThIO B IUIOIIKE!; BCiencT-
BHE 3TOr0 00BEM BO31yXa (@) TMOJ KOJOKOJIOM YMEHb-
IIAeTCs, YMEHBLIACTCS [aBJICHHE BO3/AyXa IMOJA KOJO-
KOJIOM, @ €CIM OHO YMEHBIIHTCS, TO Malblii 00BeM
Bo3nyxa (b),
HAYyHET PaCIIUPSATHCS,

HAXOJAIIErocss B OaHKE C KHCJIOTOM,
CTaHeT JaBUTh Ha KHUCIOTY H
3aCTaBUT €€ TONHATHCS IO TpyOKEe ¥ BBHICTYIHTH B
BOPOHKY (TO €CTh YypPOBEHb KHCJIOTBI, OBIBIIMNA IpU
T, Terneps Oymer mpu n, ¢ur. 64, B). Ho 31ecy oHa
BCTPETUT MIAPUK U3 MpaMopa WM Mejla M CTaHET BbI-
NeNSITh U3 HEro YrIEKUCHOTy2. DTOT yIIIeKHUCIBIA Tra3
SIBUTCSI HAa CMCHY TIIOTJIONICHHOMY KHCIOpPOAy H OynmeT
BBIJICNATHCS, TOKa MOJ KOJMakoM (A) He yCTaHOBUT-
csl NpeXHee AaBleHHE; TOoraa Bo3nyX B OaHke (b) co-
KpaTuTcs A0 TpexHero obbema, a BMeCTe C TeM H
KHCJIOTA OIYCTUTCS OT I OOpaTHO K T, U BCE NpPUIET B
CIIOKOWCTBHE JIO TEX IOp, MOKA JXHIKOCTh B CTEKJISH-
HOW TIUIONIKE, IOTJIOTHB HOBOE KOJHMYECTBO KHCIOPO-
Jla, HE HAPYIIUT BHOBb PAaBHOBECHS MEXKIY BO3IyXOM
ImojJi KOJIOKoJIoM (@) u Bo3ayxom B Oanke (b). He
BIpaBe JH S ObUI Ha3BaTh 3TOT NPHOOP HCKYCCTBEH-
HBIM JKMBOTHBIM? OH JABIINT, IOIJIOIAET KHUCIOPOX

1 BBIACJIACT YIJICKUCIIOTY, U HpI/I6J'[I/I3I/IT€J'ILHO B paB-

1 YKukocTh 9Ta He JOIDKHA TOTIONIATE YITICKHCIIOTY —
XUMHsI TIPeJIaraeT HaM LeSbIi psiji TAKHX BELLECTB.
2 CM. TPETBIO JIKLIHIO.



HBIX KoJIMyecTBaX. B BepxHel wvacTH KOJIOKOJIa Ha

TPCHOXKHUKE  IIOMEIIaeTcsl pacTeHHe; OHO  Oyner
MOJIB30BATECSI  OCBOOOXKIAEMOIO TPHOOPOM  YTIIEKHC-
JIOTOH ¥ BBLAENATH OOPAaTHO KUCIOPOA, KOTOPBIA CHO-
Ba OyIeT MOrJoMAaThCs JKUAKOCTHIO B IUIOIIKE MPUOO-
pa (B). OgHuM ClOBOM, MEXIy pacTeHHEM H Ipuoo-
poM (B) yCTaHOBHTCS Takoil e KpyroBOPOT BEIIECT-
Ba, KaK MEXIy pacTeHHeM U >KUBOTHBIM. PacteHue
MOJ KOJIOKOJIOM OyneT CHaOXEHO IOCTOSHHBIM, Iepu-
OJMYIECKH CaMOJICHCTBYIOIIUM HCTOYHHKOM YTJIEKHC-
JOTBL. DTO cHab)KEHHWE PacTEHHs YTIIEKUCIOTOH Oyner
JUIITBCS 10 TEX IOp, MOKa He PAacTBOPHUTCS BeCh MIa-
pHK Mpamopa, TO €CTb AHAMH M HEIeIsIMH. TakuM
o0pa3oM, pacTeHHe, He IpHKacasch K Mpamopy, Mo-
XKET CIJI0ZIaTh ero N0 KOHIA M YHOTPEeOWUTh B IMUIILY €ro
yraekucnoty!. Ho amst Toro 4to0bl 3HaTh, YTO MOJ KO-
JIOKOJIOM BCE€ OOCTOHMT OaromoiyqHo, TO €CTh BBIIE-
JSeTCS W pas3liaraeTcsl PacTeHHEM YIIIEKHUCIIOTa, IIpH-
0op (B) cHabxkeH emie CIEAYIOIINUM IPHUCIOCOOTIECHH-
eM. B nmBosiko m3orHyTO# TpybGouke (c) (mM300paskeH-
Hoil monpoOHee Ha Qur. 64, C) HamuTa Kamwig pPTYTH.
IoHATHO, YTO KOTZA BCIEACTBHE DACIIMPEHUs BO3MY-
xa (b) (dur. 64, B) ypoBEeHb KUCIOTHI MOTHUMAETCS
B BOPOHKE OT 711 JI0 /T, TO ¥ B TPyOKe C YpOBEHb PTYTH
nogaumaercst ot m' go n' (dur. 64, C). B OTKpBITHIi
KOHeIl 3TOH TpyOOYKHM IPOBENEHbI [ABa H30JIMPOBaH-
HBIX MPOBOJHUKA, COOOIIAIONIMXCS C OOBIKHOBEHHBIM
SNIEKTPUYECKUM 3BOHKOM; OAMH IIPOBOJHHUK BCErza
MOTPY)KEH B PTYTh, JPYrodl — OKAHYMBACTCS BBINIC W
MIPUXOAUT B CONPHUKOCHOBEHHE C PTYTHIO TOJIBKO TOT-
Ja, KOrja OHa MoAHUMaercs 1o n'. B 3ToT MoMmeHT
JNIEKTpUYECKasl [eNb 3aMBIKAeTCSd, M  KOJOKOJNBYHK
3BOHUT. HeTpyaHO Tak peryaupoBaTh NpHOOp, UYTOOBI
BBIZIEICHHAE YTJIEKHCIIOTHl HACTYNAJIO TONBKO TOTJA,
KOrJla ee IOoJ KOJOKOJIOM OCTaeTcs yXe OYeHb Mallo,
U 4TOOBI KaXIBIl pa3 OJHOBPEMEHHO C BBIACICHUEM
YTIIEKUCIIOTHI TouHo Tak xe
HpeKpaliaercs caMo
c0000, TIOTOMY YTO KHCIOTA BO3BpAIIaeTCs K IIPEXK-
HEMY YPOBHIO M, TOYHO TaK K€ M KOJIOKOJBYHK CMOJI-

Kaer,

3BOHHUJI KOJIOKOJIbYHK.
KaK BBIACJICHUEC  YIJTICKUCIOTHI

MOTOMY 4YTO Kamisd pPTYTH BO3BpAlIaeTcsl B
NpekHee TMOJOKEeHHe U pasMblkaeT IHenb. Ho ecnn

OBl IO TIPUYMHE KaKOro-HHOYAb paccTpoHCTBA B IIPH-

1 B3BermBasi OT BpEMEHU 10 BPEMEHU BTOT HIAPUK, MBI U
COCTOSTHUA HpHﬁHI/BI/ITCﬂbHO ONpEeACINTb, CKOJIBKO YIITIEKUCIIO-
ThI IIPUHATO PACTCHUEM BO CKOJILKO-TO JTHEH WM HEJleIb.

Oope YriekucioTa He BBIIENMIACH BO-BpeMs, TO KO-
JIOKOJIBYMK MPOJIOJIKaN Obl 3BOHUTH Oe3ymonky. K co-
JKaJIeHHIO, 1 HE MOTY ITOKa3aTh BaM HPHOOp B XOIY IO
NpUYHMHE, yXXE HEOJHOKPaTHO OOBSICHEHHOW: neicT-
BHE €r0 3aBHUCHUT OT BBIIEICHHS KUCIOPOAA PACTCHU-
€M, a 3TOT IIPOLECC COBEPIIACTCS TOJIBKO IPH JIHEB-
HOM cBere. Ho s Bce e MoOry faTh HOHATHE O €ro
neiictBur. Ecim ObICTpO OXJIAAWTH BO3AYX IO KOJO-
KOJIOM (@), TO MPOM3OMIET TaKOE XKe COKPAIIEHHE ero
o0beMa, Kakoe MPOM30LIIO OBl BCIIEICTBHE MOTJIOLIE-
HHUS KHCJIOpPOJAa, M OTO COKpAIlleHWe, eciIu HpHoop
JEeHCTBYeT KaK CIEeIyeT, IO/DKHO COMPOBOXKIATHCS
TaKUM JK€ PE3yJIbTaTOM — BBIACIICHUEM YITIEKUCIOTHI
U3 MpaMOpHOTO IIapHKa M 3BOHKOM KOJIOKOJBYHKA.
UtoOBl OBICTPO OXJIAJUTH BO3AYX IOJ KOJIOKOJOM, S
OpbI3HYn Ha Kosokon 3dupoM. Bosmyx oxmammics,
COKpAaTWJICS, CTOJO KHUCIOTBI CMOYMJI MPaMop, OH 3a-
MEHUJICS, 0CBOOOXKasi YIIIEKUCIOTY, U B Ty K& MHUHY-
Ty 3a3BeHeN KOJOKOJBYHMK; HO BOT JIEWCTBHE MHUHYT-
HOTO OXJIXKJEHHUs IPEKPaTHUIOCh, BCE TPUIIO B
TIPEKHUI TOPSIJIOK, U KOJIOKOJNBYHUK 3aTHX.

3HaunT, IEHCTBHE BCEro NpHOOpa TaKOBO: KaxkK-
NI pa3, KaKk pacTeHHWIO TPO3UT HEJOCTaTOK B yriie-
KHCIIOTE, OHa caMa CO0OI0 OTIyCKaeTcs eMy W3 IIpH-
Gopa B, W mpH 3TOM 3BOHHT KOJOKONBUMK. Ecimm sxe
MpUOOP PACcCTPOMIICS, €CIU YIJIEKHCIOTa HE BBIACIS-
€TCs1, TO KOJIOKOJIBYMK 3BOHHT HE IIepecTaBast.

Ecian OBl 32 HECKONBKO MHHYT Sl NPEUIOKHI BaM
BOIIPOC: MOXHO JIM 3aCTaBUTh PAaCTeHHE KaXIbIil
pa3, Korja OHO MPOTOJIOIAeTCs, MAJ0 TOr0 — Kaxk-
B pa3, Korja eMy TOJNBKO TPO3UT TOJOJ, Mpemy-
IpeXXIaTh HAcC O TOM 3BOHOM KOJIOKOJBYHKA, TO
BB, KOHEYHO, COWIM OBl 3TO 32 HEYMECTHYIO MIyTKY.
A MexXIy TeM TakoBo OyKBaJbHOE 3HAUCHHE HalIero
npubopa. IIpuunHa ero neicTBHA 3aKiroYaeTcss B Je-
ATEJIBHOCTH DACTeHMs, B €ro CIIOCOOHOCTH pas3Jiarath
YTJICKHUCIIOTY, BBIAETATh KHCIOPOX. DTOI0 CHOCOOHOC-
TBIO MBI BOCIIOJIb30BAINCH, YTOOBI 3aCTaBUTH pacTe-
HHE WU3BEIaTh HAC OT BPEMEHH [0 BPEMEHH KOPOT-
KUM 3BOHOM, KOTJa €ro IHTaHWE WUJAET YCIENIHO, U
OWUTH TpPEBOTY, 3BaTh HA IIOMOIIb, KOTAA €My TPO3HUT
ronoa. OIHUM CIIOBOM, MBI 3aCTaBIIsIEM €ro YCJIOBHBI-
MH 3ByKaMH COOONIaTh HaM. KOTJa €My JKHBETCSl XO-
PpOIIIo, KOT/a TypHO.

Wtak, Ha TOCTaBIECHHBII HaMH B Hadaje JEKIUN
BOIIPOC MBI BIIPaBE AATh ITOJIOKHTEIBHBI OTBET: MBI
B COCTOSIHUM HE TOJBKO BHAETH, HO JTAXKE CIIBIIIATE.
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Kak Tmpo3sbaer pacrteHue. ONBITB, C KOTOPBIMH HaM
MPUIIIOCH TIPA 3TOM MO3HAKOMUTHCA. JlOCTaBHIM HaM
B TO JXE€ BpeMs HArTSAIHOE IOMATHO O TeX YJIOBKaxX, O
TeX YXWIIPEHUSX, K KOTOPHIM MBI JOJDKHBI INpHOEraTh
TIPH WCCIIEIOBAHUM TPHUPOABL. MBI HE IOBOJIBCTBYEM-
Csl CTPamaTeNbHOIO PONBIO HAOMIOAATENs. a BCTyNaeM
a OoppOy ¢ HEI. MpUYeM OJKCICPUMEHTAIBHOE HCKYC-
CTBO IMpeAjaraeT K HallUM YyCIOyraMm Lelblid  CTpoi
CHapsiIoOB H TIpUeMOB. PacTeHne Hemo, OHO He OTBe-
YaeT HaM — TaK MbI 3aCTaBIIsIEM €ro MHCaTh; OHO HE
MOXXET TOBOPUTh — TaK MBI €r0 3acTaBsieéM 3BOHHUTB,
HO TaKk WM HHa4Ye J0OMBacMCsl OTBETa Ha MPEIo-
JKeHHbIM eMy Bompoc. HampacHo MHoOrue B 3TOM JKC-
HNEepPUMEHTATbHOM HCKYCCTBE BHJST IIOYTH MEXaHH4Ye-
CKYI0 JEeSTeNIbHOCTh, HEYTO HH3IIee B CpPaBHEHHH C
o0nacTeio OTBIICYEHHON MbIciH. HampacHo caM reHu-
ampHblid ['ete He m30exam 3Toil OmMOKM W, ycMaTpH-
paznazn
MEX-

Basg  Kakylo-TO  JBONCTBEHHOCTb, KaKOH-TO
MEXIy HABYMS IyTSIMHA WCCIIEIOBAHHUS HCTUHEL,
Iy YMO3PEHHMEM W OIBITOM, BIOXHI B ycra Paycra

TaKOC NPEACTABICHUE O IIPUPOAC:

I1pu cBete aHS, MOJHA TAMHCTBEHHBIMU CHAMH.
He nact Tebe npupozaa nokpos ¢ ce0st copBaTh.
Toro, 4TO B OTKPOBEHbE PasyMy cama He CMOXKET IIepe/iaTh.

He BbimbITaTh TEOC Y HEll HU phlUaraMy, HU THCKamu'.

KoneyHo, He ppryar M HE THCKH BBIMOIJIM KOTJa-
HUOYyZIb y HPHPOIBI €€ TaiiHy, — BBIMOTAllM €€ BIIO-

! Geheimriissvoll am lichten Tag

Lasst sich Natur des Schleiers nicht berauben.

Und was sie deinem Geisl nicht of Tenbaren mag

Das zwingst du ihr nicht ab mrt Hebeln und mit Schrauben

JKCHHBIC B HHUX 30pKas MBICIb M YIOpHas BOJS FHC-
Opynue TakoH ke
MPOIYKT TBOPYECKOW MBICIH, KaK H Yy4YCHHE,

cieioBaTelsl. HCCIICIOBAaHUS —
KOTO-
poe UM IOATBEPXKIACTCS: 3TO — TaMa MbICHb, KpH-
CTaJUTM30BABILIASCS. NPHHSBILIAS 0CSI3aTEeIIbHYIO
¢dopmy. He cTpaHHO 1M, YTO MEKIY TeM Kak s JIO-
O60oM moutH OonbIIOM TOpoAe EBpONBI JaBHO MOXHO
ObUT0 TIOOOBaThCS COOpAaHWEM TEX IO30PHBIX  OpY-
IMi. KOTOPBIMH 4YeJIOBEK TaK Oe3YCHEIIHO IbITaJICs

BBINBITBIBATh HUCTUHY Yy ce0e MOJOOHBIX, TOJBKO B
HACTOAIIEM TOAYy B TEPBBI pa3 BO3HUKIA MBICIH CO-
OpaTb B OJHO MECTO T€ CIAaBHBIE OpPYIUs, KOTOpHIE
YeJIOBeK YIMOTpeOIsm B CBOe Ooppde ¢ MpUpoIoOH,
SIBWIOCh JKEJIaHWE TIOJBECTH HAIJISIAHBIA MTOr  TOM
TpexBekoBoil Oopnbe, B
TIPUPOJIBI
erle
VAUBISIIOIINECS TOMY,

KOTOpOH OH TOOEIOHOCHO

ucroprain y UCTUHY 3a wuctuHoi? He

CTpaHHEEe I CIBIIATh  TOJOCA, TO HAWBHO
YTO JIIOMM C Pa3BUTHIM YMOM
MOTYT u30paTh MpPEAMETOM H3Yy4YCHUS KaKylo-HUOYIb
JATYIIKY WJIH TPaBKy, TO OTKPBITO CETYIOLIHE O TOM.
TIPHPO/IBL,

MaTepUuaibHbIM

4qTOo HU3YyUCHUC IIPpUKOBLIBasA  4€JIOBCUECC-

KU yM K HpeaMeTaM,  OTBJICKAeT
ero OT 3ajauy Ooyiee BBICOKUX M 3aCTaBISIET €ro Cy-
KUBATbCA, MeJNbYaTh, MpPUYEM HEPEeIKo O0OpaIaoT-
cs TOCKJIMBBIE B30pHI B TPOIDIOE, KOoraa OyATo OBl yM
COCpeloTauMBalICs  Ha

YCJIOBCKa HUCKIIIOYUTCIIBHO

npenmerax, Oonee ero poctoiiHbix? CrpaBeuiuB JH
Takoi ympek? TouHO 1M ecTecTBO3HAaHUE CYKUBAET
MBICIIb, ~ 3aCTaBIISIET  MENbYaTh  YEJIOBEUSCKHH  ym?
ToyHO 1M OHO MeHee IPYruxX 3HAHMUH JOCTOMHO 4eso-
BeKa, KOrJa, KaKk MBI TOJNBKO 4TO HMENM cilydail yOe-
JIUTBCS, OHO TIOPOIO JIETaeT IS HEro MOCTYIHBIM TO,
gyro B A00poe crapoe BpeMs OBUIO TOJNBKO YIEIOM

OeccMmepTHBIX O0roB?



LIBETOK U TUIOJ

Bocnpouseeoenue pacmenuii oecnonoe u nonosoe. —

Auuko u ueemenv. — Onnooomeopenue. —

Ilpucnocoonenus, obecneuusaoujue

Ha3bleaembolx HecyuiecmeeHHblX uacmeit

Onnooomeopenue y
onjiooomeopenue

ueemka.

Ljgemox. — Cywecmeennvlie uacmu uygemka. —
npocmeimux pacmenuii. —

UB6EemKoBblX pacmeuuﬁ. —  3nauenue maxk

—  Camoonnooomeopenue u  nepekpecmmuoe

onﬂodomeopeuue. — 3uauenue eempa U HACEKOMbIX. — Yacmu ueemka, cuayypcaujue npumaukoﬁ ons

HACEKOMObIX.

Ocoovie hopmut yeemrogs, npucnocodienHule 014 nePeKPecmHO20 ONA000MEoPEHUA

npu nocpeocmee nacekomwvlx. — Jlona uckyccmea 6 o00pazoeanuu KynbmypHuIX nopod. — 3HaueHue

omoopa. — Hedocmamounocmeo

Paznooopazuvie opmol

pacmenun. — Pa36pact:wanue CeMAH: Hceimasn akauus, Hedompoza

n10006 6emMpomM: XOXO0JIKU U KpbLUiamkKu. —

HCUBOMHBIMU:  NIIOObBL

uenkue u NA00bL

z[)ua’uonozu yecKux

nuooa u PAa3HOCKa ux eempom,

Pasznocka

cbedooOHble —

3HaHUUL O CyuwiHocmu nojl06oco npouyecca. —

600010 u Jcueomnvimu. — Kueopooaujue

u oOewensvii ocypey. — Paznocka

600010:

KOKOCo6blil opex. — Paznocka

Omena. — 3adenka 6 nougy: JuHapus

uumbanapus, koewvliv: — Obnradaem au pacmenue pazymom?

B sBileHWW pocra MHUTAaTeNlbHbIE BENIECTBA, 3aTpa-
yacTedl pacTeHwus,
Cy-

TakuM  00pa3om,

YCHHBIC Ha IIOCTPOCHHUEC TBEPABIX
JOCTHUTal0T CBOCro OKOHYATCJIBHOI'O
IICCTBOBAHHUC

Ha3Ha4YeHUsl.
pacTeHus CBOJHTCH,
K IHUTAaHHIO U pocTy. Pacrenue
9TOOBI PACTH, pacTeT I TOTo,

€CTh

MMATAETCs Ui TOTO,
4yTOOBI MHUTAThCS, TO
YBEJIMYMBATh IOBEPXHOCTD
[ly OpraHoB.

NPUHAMAIOIINX  ITH-
OTH JBa COBMECTHBIX MpOIECCa MOTYT
JUTATBCS OYCHb JIONTO, Yy HEKOTOPHIX PACTCHUI THICA-
YeNneTHsMH, HO TeM HE MEHee WM HaCTylmaeT mpened,
XOTS, COOCTBEHHO TOBOpS, MBI HE B COCTOSIHUHM O0B-
SCHUTh cebe HeoOXOoAMMOCTh MOAOOHOTO Ipernena,
Mbl HE€ B COCTOSHUU IIOHATH, INOYEMY 6bl OOIVH U TOT
)K€ PpACTHTENBHBI OpPraHW3M HE MOT CYIIECTBOBAThH
HEOIpEeIeTIeHHO A0Iroe Bpems. B camom nene, mpen-
cTaBUM cebe pacTeHHe, KOTopoe oOpa3oBano Obl Haj-
3eMHBIC IUICTH, MOJOOHO 3CEMIISIHUKE, WIH II0/I3EM-
Hble cTeOaM, TaKk Ha3bIBa€Mble KOPHEBHIIA, IOJ00HO
IBIPEIO: OTH HOBbIE 4acTH OyIyT pa3derarbcsi B CTO-
pOHEBI, 3axBaTbiBas Bce Oojee W Oojee 3HAYUTEIBHYIO
IUIOIalb; CTApPbIC YaCTH MOTYT OTMHUpPATh;
CBSI3b

opu 3TOM
MEXIy MOJIOJBIMUA YacTsIMH, OHH
pa3beIUHATCSA, HO TeM He MeHee 3TO OyIyT JacTH Of-

TIOPBETCA

HOTO W TOr0 X€ PpacTeHus, KOTOPOE, pPa3pymasch C
OJHOTO KOHIA, NPOJOIDKAeT pacTh ¢ jpyroro. HWmm
BO3bMEM JIDYrOii MNpUMEP M3 JPEBECHBIX DPACTEHUM.
W3sectHas  mHauiickas

CMOKOBHHIIA crocooHa  u3

CBOUX JAJICKO PpacnpoCTEPThIX BETBEH BBIITYCKaTb

NpUAAaTOYHBIC KOPHH, KOTOPBIC, JOCTUTasd

YTOJIIASACh, MOANUPAIOT 3TH BETBU HANOA0O0ME CTOJI-
00B,

3€MJIIM U

JOCTABIIIONIMX KM OJHOBPEMEHHO U OMNOpY U
HeoOXoquMyro THIly. Takum 00pa3zom,
MOJXET

OITHO JIEPEBO

HOKpBIBATh LENbIE JECATUHBL. 371eCh TaKKe
[JaBHBI CTBOJI MOr OBl pa3pyLIMTBCS, HO 9TO, Kasa-

Jock OB, HE MeIIaJ0 YKOPEHUBIUIMMCS BETBSAM IIPO-
JIOJDKAaTh CBOE CYIIECTBOBAHUE HEOIPENIEIICHHOE Bpe-
M. W momoOHBIM pa3pacTaHHEM eme HEe OrpaHUuYH-
BaeTCs CIIOCOOHOCTh PACTCHHS K Pa3MHOXKCHHIO; OHa
nposiBisieTcss M B ApyroM Buze. Llemsie wactm pacte-
HUS, HampuMmep CTeONM C JIUCTBSIMH, MOTYT TIPUHH-
MaTh 0COOyl0 (opMy W B TaKkOM BHJIC COBEPIICHHO
OTHENATECS OT TPOU3BEAINICTO HMX PACTCHUS; TaKOBBI,
HarpuMep, JTyKOBUYKH, IOSBISIOIIMECS B yIJax JHd-
CThCB JIMJIMM, HJIM KIyOHH, TOSBISIONIMECS Ha TOA-
3EMHBIX CTEONSIX KapTodens U B KOTOPBIX MBI MOXKEM
BUJIETh TOJBKO BHMJIOM3MEHHBLIMECS BeTBH. Bce mpo-
HCHIEJIINEe M3 OSTHUX OpraHoB pacTeHHs Mbl BIpaBe
paccMaTpuBaTh KakK OTHENUBINUECS W 00OCOOHBIIHE-
C Pa3BETBIEHHMS OJHOIO U TOTO JK€ pACTEHUs, Kak
MOCJIE/ICTBUSL €r0 OBICTPOrO W CBOCOOpA3HOTO paspac-
Tanua. Kasamock Obl. 3TUX W MOLOOHBIX MM CIIOCOOOB
TakK

Ha3bIBa€Moro PacTUTEIbHOIO

BIIOJTHE OOCTAaTOYHO JJId TOrO,

Pa3MHOXKEHHS
4TOOBl  00ECIeYuTh
JKH3Hb OJHOTO CyIIecTBA Ha OC3TPaHUYHO JIOJTOE
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Bpemsa. OkaspIBaeTcsi, 4YTO HET: OKa3bIBAeTCA. dTO
pacTHTeNbHAs KHM3Hb HE MOXET TSIHYThCA Oecrpe-
JIENTbHO B OJHOM HEMpPEPHIBHOM HAIPABIEHUU: BpeMs
OT BPEMEHH OHH JOJDKHAa TpephiBaTh CBOE TEUCHHE,

BOCXOIMTHh BHOBb K CBOUM HCTOKaM JJId TOIO, YTOOBI.

HayMHas C CaMOro HaJama, C TEepBOH KIETOYKH,
BHOBb TIPOJIaraTh TOT € IyTh, B TOM JK€ IOPSIKE
nocnenoBatedbHOCTH. OJHUM CIIOBOM, B KM3HHM pac-
TEHUH, KaK M B JKU3HHU >KUBOTHBIX, MBI 3aM€YacM He-
00XOAUMYIO CMEHY IIOKOJICHHH, HEH3MEHHOE depeno-
BaHME pA3IUYHBIX CTyIEHEH pa3BUTHS, KOTOPHIE MBI
Ha3blBacéM BO3pacToM. MaJo TOro, OKa3bIBAETCS, UYTO
IpU 3TOM MEPHOANYECKOM OOHOBIEHMHM B 00pa3oBa-
HUM HOBOTO OpraHM3Ma JOJDKHO Y4YacTBOBAaTh HE OJ-
HO, a JBa CymlecTBa. OJTo sBjeHHe Opaka. bpak Ha
BCEX CTYNEHAX OPraHUYEeCKOH JIECTHHIBI, HauHHAs
BOJIOPOCITBIO M KOHYAll 4YeIOBEKOM, MPEJCTABIAET Of-
HO U TO K€ SBJIEHHE: 3TO CIMSHUE JBYX CYyIECTBOBa-
HUH, ABYX JKM3HEW, B OmmKalIieM CMBbICIE — OBYX
KJIETOUCK B OZIHY.

B »sTOoM BbIBOZE, UYTO ISl MOAJEPKAHHS PACTH-
TENbHOH KM3HH HEOOXOIUMO NEepHOINYecKoe OOHOB-
JIeHHe ee myTeM Opaka, Hac yOexxmaeT TOT (akT, 4To,
KpOME€ CaMbIX HU3IIMX TPEeACTaBUTENEH pacTUTENb-
HOTO I[apcTBa, CTOSIIMX, TaK CKas3aTb, Ha Ipejene
OpraHW3allii, HaM HEHW3BECTHA HU OJHA PACTUTENb-
Has Tpymna, KOTopas HOJAepKuBalta ObI CBOE CyIe-
CTBOBAaHHME MHCKIFOUHTEIBHO MPOIECCOM PACTHTEIb-
HOTO WJIM, KaK €ro Takke Ha3bIBAalOT, OECIONoro pas-
MHOXKEHHS, KOTOpas He IIpelCTaBsuia OBl pSIOM C
3TUM TIPOLECCOM M JPYroro, TO €CTh Ipolecca II0Jo-
BOTO Pa3MHOXEHHsI, WK Opaka.
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IMocmoTtpuM, B Kakoi ke ¢opMme OOHapyKUBaCT-
51 9TO sIBIICHHE Opaka B paCTUTEIILHOM I[apCTBE.

IlepBoHauanbHO CyIIECTBOBAHHE IBYX IIOJIOB ObI-
JI0 3aMEUYEHO TOJBKO y HEKOTOPHIX pPAcTeHWH, y Tex
UMEHHO, KOTOpble CHAOXEHBI I[BETaMH, OTKyJa M Ha-
3BaHHe SBHOOPAdYHBIX, MTAHHOE HMM B BOCEMHAILATOM
CTONETHH AWHHEeM, B OTIMYHE OT OCTANBHBIX, Ha-
3BaHHBIX MM TalHOOPAYHBIMH.
Ha3BaHUE TaifHOOpaYHBIX

B mHacrosiee Bpems
pactenuit YTpaTHiIO
CMBICI, TaK Kak sBIeHME Opaka HaiiIeHO BO Bcex
Kjlaccax PpacTeHUHM, KpOME caMblX NPOCTEHIIUX Opra-
HHM3MOB, TJIe €ro, MOXET ObITh, NEHCTBUTEIBHO HE Cy-
IIECTBYET.

Msicap, 9TO B IBETKE [OJDKEH COBEPIIATHCS TOT
Ipolecc, KOTOPBI MBI Ha3blBa€M OpakoM, M dYTO pe-
3yJIbTATOM 3TOr0 IpoLecca SBIAIOTCA IUIOA M CeMd,

TO €CTh MOJIOZ0€ 3a4aTOYHOC paCTCHUE, — MBICJIb 3Ta



JOJDKHA OblIa BO3HHKHYTh OYEHb JAaBHO, HO KaK OIl-
peleneHHOe Hay4YHOE YYeHHE OHa He HaCUHTHIBAeT
eIle JIBYX BEKOB.

Ha 3Ty MBIC/IB JIOJDKHBI OBLIM HABECTH TaKHe pac-
TEHHUsI, y KOTOPHIX CYILIECTBYIOT JBOSKOTO poOJa IBE-
TBI, pPa3MENIeHHbIE Ha Pa3IUYHBIX OCO0SX; TaKOBBI
MHOTHE JIepeBbsi, HAaNpUMEp HAIIH HWBBI, OCHHBI,
MOJOKEBEIBHHUK, TAaKOBa KOHOIUIS, MYKCKHE pacTe-
HUSL KOTOPOH MONYy4YHIN Hake 0coboe HapoIHOe Ha-
3BaHHE — IIOCKOHb. Bce 3TH pacTeHMs NPUHOCAT U
TaKue IBETHl, KOTOPhIC JAIOT IUIOA M CeMs, U TaKue,
KOTOpBIE, 3aKJIIoyas TOJBbKO THIYMHKH, HE IpeBpa-
IIAIOTCSI CaMH B IUIOA, HO HEOOXOOMMBI Uil TOTO,
4yTOOBI BBI3BAaTh 3TO OOpa3oBaHHME IUIOJA B JPYTUX
nBerax. IlepBbIM pacTeHHeM, oOpaTHMBLIIMM Ha cebs
B 3TOM OTHOLICHMHM BHUMAaHUE 4YelOBeKa, ObL1a, IO
BCell BEpOSTHOCTH, (HMHHKOBas INanbMa; IO Kpai-
Heil Mepe, MOBECTBYIOT, YTO YK€ Ha pbIHKax Basu-
JIOHAa W MO3[Hee y apaboB MPOJABaJHCh MYXKCKHE CO-
LBETHS O9TOHW MaJbMBbl, KOTOpBIE IOKYNATEISIMU pa3-
BEIIMBAINCh MEXIY >KCHCKUMH COLBETHSIMH Ui HX
OIBUICHUS, TaK KaK OBbLJIO 3aMEYEHO, YTO 3TO CIOCO0-
CTBOBaJIO Oojiee OOMIbHOMY cOOpy TuionoB. JKeHCKH-
MH LBETKaMH MBI, 3HAYUT, Ha3bIBa€M TaKHE, B KOTO-
PBIX 3aKIHYaCTCAa IUIOAHHUK, IO OTUBETCHHHU IIPEBpa-
MAIOIUiics B IUIOA; MYXCKHMU — Ha3bIBaeM TaKHe
LBETHI, KOTOPHIC 3aKIIOYAIOT TOJNBKO THIYMHKH, IPH-
HOCSIIME IUIOJOTBOPHYIO IIbUIb, IBUIBILY, WJIM LIBE-
TeHb, W II0 OTHBETEHHH 3aBsnaloT. OJHaKO JdaeKo
HE y BCEX PACTCHUH MYXCKHME M JKCHCKHE, THIYMHOY-
HBlE W IUIOZHUKOBBIE, I[BETHI Pa3MENICHBI OTICIBHO;
y MHOTHX OHHM COOpaHBI Ha OJHOM M TOM JX€ pacTe-
HUM, KaKOBBI Oepes3a, 1y0, COCHA, MaWC; HAKOHEI, Y
3HAQUUTEIHHOTO OOJBIIMHCTBA PACTEHUH W THIYMHKA
U IUIOMHHMKH COCJAMHEHBl B OJHOM LIBETKE, TO €CTh
LBETKH o0oemoible. TakoB INBETOK, W300pa’keHHBIN
Ha urype 65.

IMocMoTpuM, YeM JKe BBIpaXKAeTCs ydacTHE ThI-
YMHKM B 00pa3oBaHMu 1uiofa. THIYMHKA, KaK MBI yxke
BUJICNIM B IIEPBOH JIEKIMH, B HauOoyee COBEPIICHHOW
cBoell opme mpexcTaBisier Ooyiee MIM MEHEe Pas3BH-
TYIO HHUTh, Ha KOHIIE KOTOPOW HPHKPEIUICHBI 1Ba IpO-
JONTOBAThIX MEMIOYKa, JIOMAIOMUXCS  MPOJOJIBHOIO
IIEJIbI0 U BBICHINAIOLIMX MblIb, OOBIKHOBEHHO XENTO-
ro mBeta. Kaxmas Takas NbIIMHKA HPEACTABIAET Kie-
TOYKY, Yalle BCEro HIapOBHIHYIO, C ABOHHOH 000104Y-
KOi: Hapy>KHOW — TOJICTOIl U OOBIKHOBEHHO OYCHb Ha

L{semox u n1oo

PAIHON, U BHYTpeHHEH — Ooiee TOHKOW M MPOCTOM.
B HapyxHOW OOBIKHOBEHHO OBIBAIOT OTBEPCTHS WU
MHOTZa MECTa, 3aKPhIThIe KaKk OBl 3aCIIOHOYKAMH, KO-
TOPBIE MOTYT OTCKaKHBAaTh.

IlecTuk B camoil TPOCTOW W TPaBHIBLHOU (hopme
uMeeT Bua OyTbutouku (dur. 65 u 66). Ero pacum-
PE€HHasA, BHYTPHU IOJIasg 4aCTh — 3aBsA3b — 3aKJIro4a-
€T SUYKH: OJHO, HECKOJIBKO, HEPEeIKO MHOMKECTBO,
Kak, HallpuMep, y Maka. BuITaHyTas gacTh — CTON-
OMK — pPEeIKO CONEpXKUT BHYTPU KaHall, OOBIKHOBEH-
HO K€ OH CIUIOIIHOHM, HO TKaHb €ro pbIxjas, ryoda-
Tas; KJIETOYKH €€ HEIUIOTHO IIPHKACAIOTCS, OCTaBIISS
MPOMEXYTKH. DTOT CTONOMK OKAaHYMBAETCS Ha Bep-
XyIIKe OoJiee PpacIIMPEHHOI0 YacTbI0O — PBUIBLIEM,
uMeromuM (GopMy TYHOH ITyrOBKH, IIUTKA, IEpbINI-
Ka — OJIHHM CJIOBOM, CaMyl0 pPa3HooOpasHyio ¢op-
My. IloBepXHOCTH pBITBLAa OOBIKHOBEHHO ITOKPHITA
KOpPOTKUMH BOPCHUHKaMU W BBIACIACT JIUIIKYIO XUI-
KOCTh. SIMYKO, cupsiiee B IOJIOCTH 3aBS3U, €CIH €ro
mepepes3aTth BAOIb, HPEICTaBUT HAM TaKOE CTpoOe-
HHUE: CpenHss 4acThb, TaK HA3bIBAEMOE SIPO, OKpY-
JKEeHa AByMs 000 OYKaMH, uepe3 KOTOpHIE 0 CaMOro
siIpa MPOXOAUT KaHAN; KaHall 3TOT MOXET OBITh 00-
pamieH WIM BBepX, KaK B HACTOSIIEM CIydae, WIN
BHU3. B BepxHell yacTu sapa, TO ecTh Onmxe K KaHa-
nmy, oOpamjaer Ha ce0Osi BHHMaHHE OJHA OYEHb KPYII-
Has KIETOYKa, MOJTydYMBINAs HA3BaHHME 3apOJBIIIEBO-
ro memouka (¢ur. 66), Tak Kak B HeH, Kak ceddac
YBUAMM, HOABJIACTCA W pPa3sBUBACTCA 3apObIII pac-
TCHHSI.

TaxkoBo, B 0OmHUX dYepTax, CTPOEHHE OTHX JBYX
OpraHoOB IIBETKa: TBIYMHKH U mecTHka. Camble cymie-
CTBEHHBIE MX YaCTH — SHUYKO, IOUISKAIIee OILIOJO-
TBOPEHUIO, M KPYIHMHKA IBUIBLIEL, BBI3BIBAIOINAS OII-
JIOOTBOPEHUE .

Jlns Toro 4TroOBI COCTOSJIOCH OIJIOAOTBOPEHUE,
KPYIHMHKA TBUIBIEI JOJDKHA HPEXAE BCEro MONacTh
Ha IMOBEPXHOCTh PBUIBLA, IJE OHA JIETKO yIEepiKUBa-
€TCs ero BOPCHMHKAMH M JIMIKOH JKHIKOCTBIO. Kaku-
MH CpE€ACTBaAMHU 3TO HOCTUIra€TCs B NPUPOJAC, Mbl YBU-
JMM BIIOCJTEICTBUM; MPU HCKYCCTBEHHOH k€ KYJbTy-
pe, B CaJoOBOJICTBE, HEPEIKO OKA3bIBACTCSA MOJIE3HBIM
MEePeHOCUTh MBIy HA PBUIBIIE MOCPEACTBOM KHC-
Toukd. Yto ke mpousoiiger manee? Beas oT moBepx
HOCTH PBUIbIIA IO SMYKA €Ie JAICeKO, KaKHM K€ 00-
pa3oM BIIMSHHE LBETHS COOOIIUTCS 3TOMY HOCIIEIHE-
My? Bompoc 3TOT AaBHO 3aHMMan OOTaHHKOB M IIO-
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pOAMIJI CHadaya LN psix Oosiee WM MeHee Heyaad-
HBIX pgorajok. [lomaranmm. 9TO0 KpyNHHKH IIPOBajIMBa-
I0TCSL B 3aBs3b; IOJArajly, 4YTro OHM JIOIAIOTCS Ha
phUIBLIE U BBIIYCKAIOT CBOE COJECPIKUMOE, KOTOpPOr
JIOCTUraeT sM4Ka; Iojaraid, HaKOHEL, 4TO OHHU Jel-
CTBYIOT HA pACCTOSHHM KaKUMHU-HUOYIb JICTyYHMH
ucnapeHusiMu. Bee 3TH Joragku okasanuch Oecrion-
HBIMH. IIOKa HAKOHEl] TOYHOE MMKPOCKOIHUYECKOe
UCCIIeIOBaHNE HE Pa3pENINIIO BOIPOCA.

Korna kpynuHka IBETHA IIOHaJaeT Ha pPbUIbLE
WIM B KaKylo-HHOYZb IOAXOISIIYI0 JKHUIKOCTh, Ha-
mpuMep B pacTBOp caxapa (HO He B BOXy, IZle OHA
OOBIKHOBEHHO JIOTIAeTCsl), TO OHAa HadMHAET Ipopac-
TaTb. TO €CTh Yepe3 OTBEpPCTHE HapyKHOW 000JI0YKH
BEIITyCKaeT BHYTPEHHIOIO, B BHAE TpyOkn. B o1y
TpyOKy NepenuBaeTcs COAEpXKUMOE, M OHa IpOJOI-
JKaeT pacTW Ha BepUIMHE, JOCTUTras, TakuM obOpa-
30M, 3HAUYUTENbHON [UIMHBL. BbIpacras r mnepegHero
KOHI[a, OHAa HEpPEeJKO OTMHpaeT C 3amHero. OTH TakK
Ha3bIBa€MbIC I[BETHEBBIC TPYOOUKH MpoiaraioT cebe
MyTh B PBIXJIOH TKaHW CTONOWKA, IIyTh HMHOTAA J0O-
BOJIBHO JUIMHHBIN, KaK, HampuMmep, y KakTyca, y KO-
TOPOTO CTOJIOMK HMEeT HECKOJIBKO IIOHMOB B JUIHHY.
IIpoHMKHYB B TIOJIOCTh 3aBSI34, OHM IONANAOT Ha
BXOJHOE OTBEpCTHE SHMYKa, dUYepe3 KaHal mpodupa-
I0TCSL 10 sApa M IPUKIAABIBAIOTCA K 3apOJBIIIEBOMY
Memouky'. L[BeTHeBbIe TpPyOOUKM MOMAAalOT B KaHAI
SIMYKA. KOHEYHO, IMOYTH CIy4yailHO, HO 3Ta Ciydai-

HOCTb BCTpPE€YACTCAd OYE€Hb YaCTO, TaK KaK 4YHCIO0

I[BETHEBEIX  TPyOOUYEK, IPOHMKAIONIMX B  3aBs3b,
OOBIKHOBEHHO  3HauWTenbHO. CyIIecTBYIOT, BIIPO-
yeM, HaOmoneHus, OyATo IBETHEBBIE TpPyOOUKH,

rnpopacrtasi 10J] MHUKPOCKOIIOM, HAampaBJSIIOTCS K KYy-
COYKaM TKAaHU PBUIbIIA WM CTOJOWKA, ITOMEHICHHBIM
[0 COCEJICTBY C HUMH. DJTa TKaHb JEHUCTBYET, I10-BH-
X TOrja, Korma Obuia

JAUMOMY. IpeaABaApUTEIILHO

yMepIuBieHa KunsueHueM. HoBbele — uccienoBaHus
MOKa3bIBAIOT, YTO TaKoe )K€ IPHUTSDKEHHE Ha TpyOod-
KM MOTYT OKa3blBaThb M HEKOTOpbIC BEILIECTBA, Kak,
HarmpuMep, KOMOYKH [HacTa3a, TaK 4TO B ITOM IIPH-
TSDKCHHH HET T1OBOJAa BHJAETh YTO-HHOYAb TaHWHCT-
BEeHHOE. B sipe MeXIy TeM NPOH30ILIO CIeTyIOIIee.
B BepxHell yacTu 3apoJblLIEBOrO MEILIKAa HU3 €ro Ipo-
TOIUTa3MBI  00Pa3yIOTCsl OOBIKHOBEHHO TPH KIIETOYKH.
Kneroukn »Tm ymmeHsl 0OONOYKM M3 KJIETYATKH H.
CJIEI0BATENBHO, MPEICTaBIAIOT HAaM TOJBKO MIApoo0-

Ppa3HbIC KOMKH FyCTOﬁ OpoOTOILIasMbl € SIAPOM; OAHY
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U3 HHUX Ha3blBAIOT 3apOJBIIEBBIM ITy3bIPHKOM HIIH
SWNEKJIETKOM, TaKk KaK »3TO JAEHCTBUTEIBHO HEpPBOE
Hayano OyIymiero 3apofbllla pPacTeHMs, 3TO, CIEeN0-
BaTENbHO, Ta HCKOMas IMepBas KIETOYKa, M3 KOTO-
poil. Kak MBI CKa3aldHM, COCTOMT BHadaje BCSIKOE pac-
TEHHE. HE TOJBKO CHOpPOBOE, HO M ceMeHHoe!. 3apo-
JIBIIIEBBIM  My3bIpEeK TOMENIAaeTcsl B caMOW BepXHeH
YacTH 3apOABIIIEBOr0 MEIIKA, TaK 4YTO KOHYHMK I[BET-
HEBOH TpyOOUKH, TPOHHUKIIEH dYepe3 KaHal SUYKa [0
€ro sAnpa, NHPUXOAUT B TECHOE CONPUKOCHOBEHHE C
IY3BIPEKOM.

HccnenoBanus MOCIEAHUX JIET MOKAa3alH, 4TO ca-
MBIi aKT OIUIOJOTBOPEHUS 3aKIKYacTCsi B TOM, YTO
siapo, oOpasyromieecs B KOHIIE IBETHEBOW TpyOOUKH,
gepe3 €€ pasMATYCHHYI0 WIH PACTBOPCHHYIO CTEHKY
MPOCKANB3BIBAET B 3apOABIIIEBBII Memo4YeK (CTeHKa
KOTOPOTO TakKe pa3MArdacTcss WM pacTBOPSIETCS) U
CIIMBAaeTCs €  SAPOM  3apPOABIIIEBOTO

pU4YeM KpaifHe Jr00OIBITHO,

My3bIpbKa,
4TOo Ha 0Opa3oBaHHE
Afep — Kak MYXCKOTO, TaK M KEHCKOro — HJIET I0-
JIOBUHAa XPOMATHHHOTO BEIIECTBA, TO €CTh IOJOBHH-
HOE 4YHCIIO Nalo4YeK, Tak 4To obpasyrolieecss depe3 Hx
CIIMSHHME TIEPBOE PO 3apOAbIINIA COCTOMT HalOJIOBHU-
Hy M3 XpOMAaTHHa OTIIOBCKOTO, HAIOJOBMHY H3 XpO-
MaTHHa  MAaTepUHCKOro

opranM3ma. Y  IpocTei-

OIUX — HE IBETKOBBIX — PpAacTEHHi, KaK BCKOpE
YBHIUM, MBI B COCTOSHHH €IIE JIET4e HEIOCPEICTBEH-
HO yOemuThCS B 3TOM CIHMSHUM BEIIECTBA MYKCKOH H
KEHCKOH kierouek. CylIHOCTb Ke OSTOro SBICHHUS,
XMMHU3M JTOr0 Ipolecca JyUid Hac IOYTH HEH3BECTCH.
B coxepxumMoM KpYNMHHOK IBETHS OTKPHIT (HEPMEHT,
U, CBEpX TOTrO, HM3BECTHO, YTO B 3MOXYy OINBIICHHI B
[[BETaX MPOSBIIAETCS

YCUJICHHasA XUMHYECKas [ed-

TEJIbHOCTb, OHM JKAaIHO MOITIOMAKOT KHCJIOPOJ, BbIAbI-

XalT YTIJICKUCIOTY, W D3TO [AbIXaHHUE COMNPOBOXIAACTCA

3aMETHBIM TIOBBINICHUEM TEMIIEPATypbl BCETrO0 IBET-

Ka, B OCOOCHHOCTH K€ THIYMHOK.
Kak ObI TO HH OBUIO, PE3yJIBTATOM 3TOTO CISHUS
SIBIIETCS TPOOYXKIeHNEe 00pa30BaTEIbHON JIesITeIhb-

I CMm. mepByro Jekiuioo. 3HaueHHe ABYX KJIETOYEK, COIpPO-
BOJKJIAIOIIMX 3aPOJIBILEBBIN ITy3bIPEK, €IIE HE BBIICHEHO Y/OB-
JICTBOPUTEIBHBIM  00pa30M. 3apOJbILIEBBI ITy3bIPEK Terepb
Yalie Ha3bIBAIOT SIMIICKICTKOW MM JaXkKe SHIOM; HO TOI/a BBI-
XOAWI0 OBI, YTO SI0 3aKIIOYEHO B SIMYKE, — BO H30eKaHHE
3TOr0 HEeyno0CTBa S MPEIIIOYUTAI COXPAHUTh CTapblii TEPMUH,
Oonee COIJacHBI C NEPBOHAYAIBHBIM MPEJCTABICHUEM, YTO
3apOJIbILI 3aKJIFOYEH B SIIE.



HOCTH B 3apopbleBoi kietke. OHa oOiekaercs 000-
JIOUKOH M3 KJIETYATKH, IOJIyyaeT INEeperopoiky, Ipe-
BpaIasch M3 OJHOM B JABE KIETOUYKH. 3a IMEPBOIO Iie-
peropoAkoi ciaegyeT BTopas, TPeTbsi M TaK Jajlee —
oOpasyeTcssi MHOTOKJIETOYHOE TeNo, KOTOpoe, paspa-
CTaACh, IpPEBpallaeTCd B 3a4aTOYHOE pPACTCHBUIE, B
3apoabill, € KOTOPBIM MbI IIO3HAKOMMWIIUCH YXE€ B
mepBoit Oecexe, roBops O ceMeHH. MHorma B ceMeHH
ABJIIETCSI HECKOIbKO 3aponplieil. Ilocneanuit ciy-
yail CcpaBHHUTENbHO penok. Heckonpko 3apojbiuieit

HAXOJHUTCS, HANpPUMEp, B CEMEHAX amelbCHHA, HO
COBEpILEHHO 0CO-
ObIM 00pa3oM, Ha OIMUCAHWUM YEro 3/1eCh ObUIO OBl W3-

JIMIIHE OCTaHaBJIMBATbLCA.

MPOUCXOIST OHH, MO-BHINMOMY,

OOHOBpEMEHHO C pa3BU-
THEM 3apoJiblllla B APYruxXx 4YacTaX sAWYKa, B 3apOJAbl-
IIEBOM MeEIIOYKEe M sIpe, OTjaraercs 3amac IHTa-
TEJIBHBIX BEIIECTB; 3TO OyAeT Ta 4YacTh CEMEHH, KO-
Topylo Mbl HasBanu Oenxom!. Benok, kak 3amac mu-
M , MOXET OBbITh BCOCAH 3apOJBIIIEM HJIH BO BpEMs
HaXOXIEHHsS CEMEHM IpH MaTEepPUHCKOM pPacCTEHHH,
M TOTJa 3pesioe ceMs YK€ He COIEPXKHUT Oelika, OHO
Oyner 0Oe30eKOBOE, KaKOBBI CeMeHa Topoxa, 0000B,
Wi ke Oomplrasg 4acTh Oenka COXpaHseTcsl B 3pe-
JOM CEMEHH, Kak, HamlpuMmep, y 3JaKoB TI'PEYuXH,
Maka ¥ Ipod.

Pa3BuTneM 3apojblilia, MpeBpalleHHEM SU4YKa B
ceMs, HE OrpaHU4YMBAETCS BIMSHHE OIUIOJOTBOpE-
HHS — OHO pACHPOCTPAHSAETCs W Ha IUIOJHHUK; pa3-
BUBAsICh M pa3pacTasich, OH IPEBPAIIACTCs B IUION.
TakoBa B campIx oOmUX dYeprax (OpPMEHHas, MOp-
(onornyueckas, €IMHCTBEHHAs HaM JI0 CHX IIOp H3Be-
CTHasT CTOpPOHA OTOTO SIBIEHHS OIUIOZOTBOPEHHS.
i1 NOTOJHEHWsS KapTHHBI MOCMOTPHM, KaK COBEp-
IaeTcss 3TOT IMPOLECC Ha JPYrOM IOJIOCE PacTHTENb-
HOTO IIapCTBa, Y CaMBIX HPOCTEHIIMX pacTeHHH — Yy
BOZIOPOCIIEN, HampuMep, WIN Yy IUIECEHU. BoT MuKpo-
CKOIHMYecKass BOZOPOCIb, YK€ HaM 3HAaKOMasi CIIHpPO-
rHpa. C €€ XapaKTepUCTHYECKUMH CHHPAIbHBIMU
nentamu xuopodmmwra (dur. 67, cmpaa). B mn3Be-
CTHBIi MOMEHT pa3BHTHS 3TOrO OpraHW3Ma COCTaB-
JAIOIME €0 HUTU NPHUHUMAIOT HapajulelIbHOE I10JI0-
XKEHHe, KaKk 3TO BUIHO Ha pHUCYHKE. B HEKOTOpBIX
KJIETKaX COJACPIKHMMOE CcOoOupaercss B KpYIJble WIH
OBaJNBHBIE KIYOKHM, M B TO K€ BpeMs Ha JBYX CMEX-
HBIX KIJIETOYKax oOpa3yroTcs B3AyTHS CTEHKH. OTH

1 CM. TpeThIO0 JIeKIHIO.

L{eemox u nnoo

Oyropku pacTyT HaBCTpedy, CTaJKHUBAIOTCS, pasie-
JSIOMmas MX IEePEeropofka BCACBIBAETCS, HCUE3ACT, H
TOT/la COJEPXKUMOE JBYX KJIETOYEK CIMBAETCS B OJHY
Maccy, IPHYEM COBEpLIEHHO Oe3pa3iMyHo, Iepe-
JIbETCS M COJCPKMMOE W3 JIeBOH HHUTH B IIPaBYIO
wm  Haobopor. OOpa3oBaBIIasics TakUM 00pa3oM
OKpyTIJas Macca IojJydaeT o0OJOUKy M HpeBpamiaeT-
csi B CIOPY, KOTOpas, OCBOOOJMBIINCH, MOXET MpO-
pacTH M 1aTh HadaJo HOBOMY OpraHW3My, HOBOH HH-
TH CIIPOTHPBHIL.

31ech Mbl, CIIEAOBAaTENbHO, BCTPEUaEM MPOLECC
OIJIOAOTBOPEHUsI B KpailHe mpocToi ¢opme: aBe
KJIETOYKH CJIMBAIOTCS, YTOOBI JaTh HAuaio OOHOU,
KOTOpass M CIY>XUT AT BOCIPOHM3BEACHHS OpPraHH3-
Ma. B eme mpocreifmeir ¢opme BCTpeyaeM MBI 3TO
SIBICHHE B CIEAYIOMEM MHKPOCKONHIECKOM TIpHO-
ke mmieceHd. OH COCTOMT M3 OJHOM TOHKOM, O4YEHb
pasBerBieHHONW TpyOouku (dur. 67, cinesa), B KOTO-
poil HUTJE MBI HE 3aMeyaeM TMONEPEYHBIX IMEPEeropo-
JOK — 3HAYUT, BECh OPraHU3M COCTOMT M3 OXHOI
KIETKH. B HEKOTOpBIX MeCTax JTOH KJIETOYKM IIOsB-
JISIFOTCSL  KOPOTKHE BETBH, BBITATHUBAIOIINECS HAaBCT-
peuy apyr apyry. Korma oHm mnpukocHyTCS, KOHEI
KaXI0M BETBU OTHAENACTCS INEPEropoJKOd U B3IyBa-
eTcs, MeperopojKa, pasfensiomas UX MexIy coboro,
HcUe3aeT, M COAEPKHUMOE, CIHMBasCh, 00pasyeT OIHY
KIIETKY — CIIOpY.

Takum o00pa3oM, IpocTedIINe CHOPOBEIE pacTe-
HHS, TaK XKe KaK U [[BETKOBbIE, TOKA3BIBAOT, YTO SIH
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JIEHHE OIUIOJOTBOPEHHs 3aKJIIOYaeTcs B COSJMHEHUM
COAEP)KUMOTO JIByX KJIETOUeK, M JaXe Yy CIIOPOBBIX
pacTeHHii 3TO sBICHHE OOHapyXXHBaeTcs ¢ OOJBIICIO
OYEBUTHOCTBIO, TaK KaK MbI HENOCPEICTBCHHBIM Ha-
OnIoileHHeM JIETKO yOexIaeMcsi B 3TOM CIHSHUHM IBYX
KJIETOYEK. B ONUCAHHBIX NPOCTEMINMX CIyyasx MyX-
CKasg M JKEHCKas KJIETOYKM C BHIY HHCKOJIBKO HE OT-
JMYaUCh, XOTSA Npu Oosee THIATETbHOM HU3YYEHHUH HUX
CTPOCHMS YyJAJIoCh IOJMETHTh W B HHUX Ppa3iIH4Ms, HO
B JpYyrux, OoJjiee CIOXKHBIX CIy4asx Yy CIOPOBBIX pac-
TEHUH MyXKCKasi KJIETOYKa OTIMYAeTCsl COBEPLICHHO
U 10 BUAY M 1O CBOMCTBAM OT >KEHCKOW. Mexnay Tem
KaKk >KeHCKas HEMOABIDKHA, MYXKCKas JABIIKETCS Ha-
nogooue MHKPOCKOIINYECKOTO
BOTHOIO, IIPOHHKAET B OpraH, 3aKJIIOYalOIUH KeH-

KaKoro-HuOy b KU-
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CKYI0 KJICTOYKY, WM. CIHMBasCh C HEI, Kak Obl pacTBO-
psISICh B HE, BBI3BIBACT €€ OIUIOAOTBOPEHHUE! .
DKCIepUMEHTAIILHBIM eme  Oosee

y6e>1<)1aeMcsl B Z[eﬁCTBHH L[BeTHeBOﬁ IbUIM IIa SAHWYKO.

ImyTeM MbI

Bo-mepBBIX, MBI 3HaeM, UYTO €CIIM pbUIbLE HE OynaeT
OIBUIEHO, TO I[BETOK 3aBSHET, HE TNPHUHECS HHU CEMSH,
HM IUIOJa; Jaliee, 3acTaBlisisl HEMOCPEJCTBEHHO TMOJ
MHKPOCKOIIOM IIBETHEBBIE TpPYOOUKM JeiicTBOBAaTH Ha
BBIHYTBIC W3 3aBS3M SIMYKH, MOXXHO OBLIO 3aMETHTh,
YTO TOJBKO B TOM cjydae, KOI/a IepBble IPUXOIUIH
B  COIIPUKOCHOBEHHE C

HOCJTICAHNMH, OOHapyXUBa-

JOCh TIOCNIENICTBHE OILIOJOTBOpeHus. Hakonen, Bcero
ybenurenpHee JOKA3bIBAIOT YYacTHE MYKCKOTO die-
MEHTa OINBITHl HCKYCCTBEHHOTO IMOJIyYEHHs] ITOMECEH.
Ecin nectukn kakoro-HMOyZb ILBETKA OMNBUISATH IBET-
HEM, B3ATBIM HE M3 TOTO )K€ CaMOro IBETKa, a W3 JApY-
roro, OTJIMYAIOIIETOCS OT HEro, HampHMep, OKpPacKon
JICTIECTKOB, TO MOXXHO IIOJyYUTh PACTEHHE C LBETAMH
MECTPHIMU, TO €CTh IPEJICTaBISIIOMIMMU M IBET JieTie-
CTKOB TOTO IIBETKa, IECTHK KOTOPOTO OIIOJOTBOPEH,
U IBET JIETIECTKOB TOTO IBETKa, W3 KOTOPOrO B3sTa
nBerouyHass meulb.  OYEBMIHO, BIMSHHE  MYXKCKOI
KJIETOYKH OTPa3WwIOCh Ha MPOWCIIEAIIEM BCIEACTBUE
OILTOJIOTBOPEHHMS PACTECHHH.

st

pacreHus

OCYLIECTBJICHUSA H€O6XOHHMOFO OIbICHUSA

CHAOXEHBI MHOYKECTBOM  JIFOOOIBITHEHIIIMX

HPHUCIIOCOOICHHH. OcTaHOBUMCS Ha  HECKOJIBKUX

npuMepax. Bor ogHO He3zameuaTenbHOE 1O CBOEH
BHemHocTH pactenue (Pilea), pasBomumoe B Hammx
OpamXepesX paad CleAyIolield JIFoOONBITHOH 0CcOoOCH-
Hoctu. Korna oHO mBeTeT M yCesHO MHOXECTBOM CBO-
HX MAaJICHBKHX, HEB3paYHBIX [BETKOB, CTOHUT €ro
BCIIPBICHYTh BOJIOHM, 4YTOOBI 3aMETHTh CTPAaHHOE SBIIE-
HHME;, Ha IOBEPXHOCTH pACTEHUs TO TaM, TO CSIM, Kak
Obl BceICTBHE HEOONBIIMX B3PHIBOB, HAYHYT B3BHU-
BaThCsl HEOOJbIIME OONauka NBUIH. SIBIEHHME 3TO 00B-
SICHAETCSl TaK: TBIYMHKH DSTOTO pACTeHHs, 3aKpydeH-
Hble BHYTPh [BETKA W OYEHb THI'POCKONNYECKUE, Obl-
CTPO, Kak TIPY>KHHBI, DacIpaBISIOTCS M BHIOpachIBa-
Taxum

obOpazoM pas30OpaceiBacMasi BO BCE CTOPOHBI MbLIb JIET-

IOT [bUIb K3 CBOUX JIONHYBIIUWX IBIJIBHUKOB.

KO monajga€T W Ha pbUIbLA. HpI/IBe)IeM eme npumep,
HO Ha 3TOT pa3 OCTAaHOBUMCSH Ha PaCTECHUH, )KUBYLLIEM

I B 1897 r. Takue MNOABWXKHBIE KJIETOUKM HaWIEHBI U B
LlBeraeBbIX TPyOOUKax CEMEHHbIX pacreHuil. (CM. npuioxe-
Hue «EauHcTBo pacturensHoro Mupay. [pum. 1949 r.)



B COBCEM [pyroil cpene, — Ha PACTCHUHM BOJSHOM.
Bcem mroOuTensM KOMHATHBIX aKBAPHYMOB 3HAKOMa
caMasi OOBbIYHAss OOWTATENbHHUIA MX — BAJUIMCHEPHS;
y 3TOH BaUIMCHEPUU TBHIYMHKM M TIECTUKU HAXOAATCS
B pa3sHbIX IBETKaX, a 3TH MOCIEIHHE Pa3MENIeHBl Ha
pasnuyHbIX pacTeHusx (¢ur. 68). Kak wmyxckue,
TaKk M JKCHCKHE IBETKHM pa3BHBaIoTcs moj Bojoil. Ho
OIUIOJIOTBOPEHUE MOJA BOAOH HEBO3MOXKHO; CAaIOBHU-
KH, HalpuMep, 3HAIOT, YTO JOXKIb BO BpEeMs IIBETeE-
HUS TIPEMSITCTBYET OIUIOJOTBOPEHMIO, TaK 4YTO TIpH
TaKUX YCIOBHAX HE 3aBS3bIBACTCS IUIOJ, MOJydaeTcs
nycrouser. Jias TOro 4ro0bl OINIOZOTBOPEHHE Ball-
JHCHEPUH MOTJIO COBEPHIAThCS HA BO3AYyXe, 3TO pac-
TEHHE CHA0XEHO CIIEAYIOMNM IOBOJIBHO 3aMbICIOBA-
TBIM TpucnocoOneHneM. JKeHckne UBETKH (ClieBa)
CHIIT IOYTH Ha JHE Ha OYCHb JUIMHHBIX, 3aKpy4eH-
HBIX TECHOIO CHHpanbio HOXKax. Ko BpemeHM mnBere-
HHUA 3TH HOXXKH HAYMHAIOT PACKPy4YHBAaTBhCS U PACTH
U TakuM 00pa3oM BEIHOCST JKEHCKHE I[BETKH Ha II0-
BEPXHOCTh BOABL. K 3TOMy e BpPEMEHH U MY’>KCKHE
BETKM (CIIpaBa), TAaKXKe pa3BHBAIONIMECS Ha JHE,
OTPBIBAIOTCSI OT CBOMX CTEOENBKOB M BCIUIBIBAIOT HA
MOBEPXHOCTH BOABL [lmaBas Mexmy >XEHCKUMH IIBe-
TaMH, OHU PACKPHIBAIOT CBOU MBUIBHUKM U pacchlma-
10T 10 BETPY CBOIO MbIIb, MPUYEM YacThb €€, KOHEUHO,
nonajgaeT W Ha peulbla. Korma MuHOBanm mepuox Ise-
TEHUsS, IBETOYHAs HOXKA JKCHCKOTO IIBETKa BHOBB
3aKpydMBaeTCs, YBJIEKas OIUIOJOTBOPEHHBIH IIBETOK
Ha JHO, TA€ W TPOHCXOMUT JaJbHEeWIIee pa3BHTHE
IUI0Ja.

Jlng Hac Temeph BIIONHE IIOHATHO 3HAUCHHE B
XKU3HU PpaACTCHHUA TJIaBHBIX yacTeu OBETKa — Kpy-
MMUHKY [BETHS W SMYKA; MOHATHBI U TOJIBKO YTO OIH-
CaHHBIE IIPUCIIOCOONICHUS, KIOHAIIUECS K TOMY, UTO-
OBl CIIOCOOCTBOBATH B3aMMOJIEHCTBHIO STHX OpTaHOB.
Ho 3atem poxmgaercs BOIpOC: Kakoe K€ 3HAUCHHE
HMEIOT ocTanbHble dYacTu nBeTka? K uemy ciyxar
gamedykn? K dgeMy 3TOT IJIOAHWK, TOJIBKO 3aTpyIHS-
IOIKI gocTyn 1BeTHA K suukam? K uemy spkue, He-
penko npuuymiuBoit ¢opmsr aenectkn? K uwemy stor
apoMar, pacmpoCTPaHAEeMbIH NBETaMH, U, HAKOHEIl,
9Ta ClajKas, MOXOXas Ha MeJx JXHAKOCTb, KOTOPYIO
BEIJICTSTIIOT HA JIHE CBOMX BEHUYMKOB 3HAKOMBIE HaM C
JeTCTBA Kalllka, IJIyXas KpaluBa ¥ MHOXECTBO JIpy-
rux 1uBeTkoB? [locTapaeMcss HaliTH OTBETHl Ha BCE
Bonpockl. IloHATHee

BCCX 3HAYCHHUEC YalllCUKH U

miogHrKa. [lepBas, TOXOOHO HApYXHBIM dUeNIyHKaM

Lsemox u nioo

JIICTOBBIX MOYEK, OXPaHSEeT BO BpeMs Pa3BUTHUS BHY-
TpeHHHe, Ooyee BaXXHbIE OPraHbl IBETKA, BTOPOH—
UrpaeT TaKylo K€ poJib IO OTHOIICHHUIO K 3aK/IIOYCH-
HBIM B HEM sHYKaM. B TONBKO HdYTO YHOMSHYTBIX
ONBITaX  OIJIOAOTBOPEHUS 0CBOOOXKIEHHBIX
OT 3aBfA3W, HCCIEAOBaTeNb BCTpeYal 3HAYUTEIBHOE
3aTpyaHeHHEe B OOpb0e C MEIKMMH Hapa3suTHBIMH Op-

raHu3MaMi, OTUMHU GaKTepI/IHMI/I, O KOTOpBIX IHPUXO-

SIMYEK,

JWUTCS CHBIIIATh TaK MHOTO CTPAIIHOTO II0 IOBOAIY
NPUYMHSAEMBIX HMH 3apa3HbIX OoiesHeil. Ho kakoe
JKE€ CPEJCTBO YHOTPeONIsieM MBI, KOTJa JKelaeM Co-
XpaHUTh OpPraHMYECKUE BELIECTBA OT THUEHUS, OT
3apakeHuss OakTepuaMHu? MBI coxpaHsieM HX B Trep-
METHYECKH 3aKpbITBIX COCyNax WM, MO KpailHel Me-
pe, OorpakIaeM HX OT JOCTyNa 3apojbllied 3TUX Op-
TaHU3MOB, HOCSIIUXCS B BO3IYyXE, 3aThIKas TOpPJIbIII-
KO cocynoB BaToW. [lonocTb 3aBs3M M NpPENOCTABIsAET
HaM MMEHHO TaKOW, CO BCEX CTOPOH TIyXOH cocyh, B
KOTOPOM SIMYKO M CEMS pPa3BHUBAIOTCS BIIOJNHE CO-
XpaHHO OT HOCSIIMXCS B BO3JMyX€ 3apojbllleil mapa-
3UTHBIX TPUOKOB. MOXKHO BO3pa3HTh: €CIH KpPYIHH-
KM I[BETKa, IOMajas Ha MOBEPXHOCTh pBUIBIA, MPO-
pacTaloT W HX TPYOKM NOCTHraroT SUYKa, TO MOYEeMy
Obl U OakTepHsM, HOCAIIMMCS B BO3AyXe, HE pas-
BUTHCSI Ha PBUIBIIE M HE JOCTUTHYTH simuka? ToT ke
HaOIroaTeNh, KOTOPOMY MBI OOS3aHBI TOJBKO YTO
NIPUBEJCHHBIM OOBSICHCHHEM 3HAYEHHs 3aBS3H, 00b-
SCHUJI M CHENUaNbHOE 3HAa4YeHHe pbuTblla. KpymuHKH
LBETHS, pa3BUBAsACh BHE [BETKa (0], MHUKPOCKO-
IOM), TaK JK€ KaK SIMYKH, CTPAfaloT OT OaKTepHi;
JUIi TOTO 4YTOOBI OTAENAThCs OT WX HAMaJeHUH, OH
monpoOoBai Clerka MOJKHCIATh Ty JKHIKOCTb, B KO-
TOpOH mpopacTan LBeTeHb. OKa3aloch, YTO 3Ta cia-
Ookucnast  peakuus, Oe3BpeqHas UL KPYNHHOK
LBETHA, TPEMATCTBOBaJa pa3BUTHIO Oakrepuil. Hc-
NBITaB PEakIMI0 phUICH, OH HAIlel, YTO OHa KHUCas.
Takum o00pa3oM, pbUIBIE, MPOMyCKas I[BETHEBBIC
TpyOOYKH, MO-BUANMOMY, YCTpaHseT AOCTYI B 3aBsi3b
OaKTepusIM.

Ho mnst wero ciyaT pacTeHUIO €ro sipKue Jemne-
CTKH, €ro 3amax M MeJOHOCHbIe xene3ku? C mepBo-
ro B3IJIJa 3HAUYCHHE WX HCKIIOYHMTENIBHO JCTETHYEC-
koe. B Obutoe Bpems, Korga 4YeloBeK cyHTayl ceds
HEHTPOM MHPO3AaHMs, KOTrJa JaXKe COJHIE XOIMIO
BOKPYT HETO, KOHEYHO HE 3aTPYyAHSIINCH JOMYCTHTD,
4YTO BCE 3TO CYIIECTBYET [UISl YCIAXJECHUS €ro B30-
pom, ero oboustHMS U BKyca. Ho ¢ pa3BuTiem ecrtect-
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MO3HAHUS TONOOHAs TOYKa 3peHHs Bce Oonee U 0o-
jee yrpauynBana cBoe 3HaueHue. C Jpyroil CTOPOHBI,
0OOTaHUKM, HE YCMAaTpHBasi HEMOCPEIACTBEHHON IOJIb-
3] BO BCEX OTHX YACTSX, JAaBHO IPHUBBIKIM HA3bIBATH
MX HECYIICCTBCHHBIMH H. mpuOeras K [OITHYECCKON
meraope, BHIEIM B HHX TOJBKO OpayHbIi HApsi
pacrenuit. Okasajoch, YTO M TO M JPYroe BO33pPEHHUC
oIMHAaKOBO  HeBepHO. Okasajaoch, BO-TEPBBIX, YTO
BCE 3TH OpraHbl CyLIECTBYIOT HE JUIS YellOBEKa, a is
HACEKOMBIX M MPEXJIE BCEro i CaMOro PaCTCHHS; a
BO-BTOPBIX, YTO OHHM OYE€Hb CYNIECTBEHHBI, YaCTO Ja-
JKe HEOOXOIWUMBI [UIsl pAacTeHWs, 4ro 0e3 HHUX U Tak
Ha3bIBaEMbI€ CYIIECTBEHHbIE YaCTH HE JOCTHUTaId Obl
YTO OHH IIO-

JIC3HbI MOCTOJIBKY HWMEHHO, IIOCKOJIBKY OHHM SApKH, @a-

YaCcTO CBOCro Ha3HA4YCHUA U, HAKOHCI,

Xy4dd, CJIagkd, TO €CTb IIOCKOJIbKY OHH MOI'yT ClIy-

JKUTb NPUMAaHKOW Ui  HaceKoMbIX. OOBICHHM, B
YeM JIEJIO.

HpaBbl ¥ 3aKOHBI, KaK I[IEPKOBHbBIC, TaK H TIpakK-
JaHCKHe. OONbIIeH YacTH HAapoJOB, KPOME Haxos-
IIMXCSl Ha HHU3IMICH CTYIEHH pPa3BUTHS,

3anpenaror,

OCY’KJaIoT,
Jaxe Tpecnenyror Opaku B OIM3KHX
CTemeHsX pojcTBa. Meauku W (U3HOJIOTH IBITAIUCH
J0Ka3aTb CNpPaBEIJIMBOCTh 3TOTO  PacIpOCTPaHEHHO-
ro BO33pPEHHs CTaTUCTUYECKUMHU JaHHBIMH, H, AEHCT-
BUTENIBHO, CYLIECTBYeT HeMajuo (akToB, [OKa3bIBa-
410 OJNM3KOE POACTBO MEXIY POAUTEIAMU
BPEIHO OTpa)kaeTcsi Ha 310poBbe aAeTe. B Hacros-
mee BpeMs Mbl IIOYTH HE HYXZaeMcsi B IOJOOHBIX

JlI0Ka3aTC/ibCTBax,

FOILUX,

TaKk Kak MLeJbld psl  HccienoBa-
HUI JIOKa3bIBaCT, YTO 3TOT 3aKOH HMEeT Ooyiee IIu-
pOKOEe MPUIIOKEHHE, YTO OH KacaeTci HEe OJHOro de-
JIOBEKa, HE OJHOrO >KMBOTHOI'O IApCTBa, HO PaBHO U
pacTHTENBHOTO, YTO 3TO — 3aKOH OOLIMH Ui BCETO
OpPTaHUYECKOr0 MHpPa, M HHUTJC HE yOeKmaeMcs MbI B

HEM C TaKOI0 HAIVITHOCTBIO, KaK MMEHHO HaJl pacTe-
HUEM.

Ham wu3BecTHBI HecOMHEHHbIe (aKThl, YKa3bIBaIO-
[IMe. YTO OIUIOAOTBOPCHHE IIECTHKA LIBETHEM, B3STHIM
W3 TOr0 K& IIBETKA, OKAa3bIBACTCS MEHEe YJOauHbIM,
JaeT MeHee 3/0pOoBOe IIOTOMCTBO, 4YeM OIUIOZOTBOpE-
HHE [BETHEM W3 Jpyroro IBerka. Mayo Toro, cymiect-
BYIOT pacTeHUs, y KOTOPBIX CaMOOIbUICHHE abCOIIOT-
HO 0CCIUIOTHO;
(Coryclalis) — omHO W3 HAIMX pAHHUX BECCHHHX
pactermii. CymIecTBYIOT HEKOTOpPBIE PACTEHHS C JBOS-
KOTO WIJIM TPOSIKOTO pPOJa IIBETKAMH; TaKOBBI:
uger (¢wur. JIbHA
U 1pod. Y OTUX [BETKOB TMECTHKA M TBHIYMHKH MpPE-

TaKoOBa, HaripuMmep, XOXJ1aTKa

HepBo-
69), nepOCHHUK, pa3IUYHBIC BHIBI
CTaBISIOT Pa3IMYHYI0 BEJIMYMHY, M HPHTOM JUIHHHBIC
[ECTHKH BCTPEYAIOTCS. B OJHOM IIBETKE C KOPOTKHMH
TelunHKaMu  (ur. 69, A), u HaoGopor (B). Oxa3bl-
BAaeTCs, 4YTO JUI YCIEIIHOrO OIUIOAOTBOPEHUS HYKHO
HEPeHECTH Ha pPbUIbLE MbLUIb W3 THIYMHKH COOTBETCT-
BCHHOIl BEJNMYMHBI, CJIEIOBAaTENbHO BCErla M3 JPYroro
nserkal. CyIIecTBYIOT pacTeHUs, Yy KOTOPBIX OILUIONO-
TBOPCHHE LBETHEM MAPYrodl MOPOABI, HaXe IPYroro BH-
Ha-
3aCIy’KHBAIOLIME IIOJIHOTO J0-

Jla. OKa3bIBAa€TCA IJIOAOTBOPHEC CaMOOIBUICHUS.

KOHEll, Habmroxareny,

BCpHs, OIHMCBIBAKOT ClIydau, B KOTOPBIX CaMOOIIbLIC-

HHE JICHCTBYET SJIOBUTO, IMOpaXas MECTHK: pBUIBIE
NPENCTABIIAETCS Kak Obl CHAJEHHBIM, M IIBETOK 3aBsi-
[@er, He TMPUHOCS IUIOJA, MEXKIY TeM Kak [[BETEHb,
B3TBIA M3 JPYrHX I[BETKOB, BBI3bIBAET OILIOLOTBOpPE-
Hue. Takum  oOpasom,

MHOTI'OYHCJICHHBIC (l)aKTI:I

yOeXIaloT Hac, TMpaBga TOJNBKO  OMIIHPUYECKH, B
CYIIECTBOBAaHMM OOLIEro 3aKOHA, II0 KOTOPOMY Iiepe-
KPECTHOE OIUIONOTBOPEHHE IMOJIE3HO, CaMOOILIOAOTBO-
PCHUE CPaBHUTEIILHO BPEIHO JUIS OpraHu3Ma.

Pa3 MBI J0mycTHM CyIIECTBOBaHHE 3TOr0 3aKOHa,
JUIs HAC TOTYaC CTAHET SCHO 3HAYCHUEC MHOXKECTBA
0COOEHHOCTEH B CTPOSHHM IIBETKA, HWHA4Ye HEIOHST-

HbIX. UYucino ¢axToB, HAKONMMBIIMXCS B OOTaHMYeC-

KOM JTepaType, B MOATBEP)KACHHE TOTrO IIOJOXKE-
HUS, YTO CTPOCHME IIBETKOB MPHCIIOCOOIEHO K HX IIe-
PEKPECTHOMY  OILIOIOTBOPEHHIO,

MOCPEeaCTBe

B OCOOCHHOCTH TIpU
Oc-
BBIJAROIIUXCS

HACCKOMBIX, '-lpe3Bbl'~lal>’IHO BCJIMKO.

TaHOBUMCS 31€Chb TOJIBKO Ha CaMbIX

4epTax dTOro y4eHus.

B cpenune n300paxeHb KPyIUHKY IBETHS GOpMBI A I
B, OHU OKaJbIBalOTCS PA3IMYHOM BEIUYMHEL



B noka3aTenbcTBO CIPaBEUIMBOCTH B3IJISAA, UTO
SIPKUE TIOKPOBEI, 3alaX M MEJOHOCHBIC JKENIE3KH HMe-
IOT LENbI0 TNPHUBJICYCHHE HACEKOMBIX, KOTOpbIE, IIe-
peneras ¢ IBETKAa Ha IIBETOK, CHOCOOCTBYIOT Iiepe-
KPECTHOMY OIUIOAOTBOPCHUIO, MOYKHO IIPUBECTH Clle-
Ioyromue cooOpaxkeHus. Bo-mepBbIX, Bce 3TH YacTH
CYIIECTBYIOT TOJIBKO B NEPUOJ] ONBUICHHS U MOTOM HC-
4ye3aoT. Bo-BTOpHIX, MBI OTJIMYaeM TaKWe pACTEHHS,
Yy KOTOPBIX OIBUICHHEC COBEPINACTCS TMPH IMOCPEIACTBE
BETpa, W TakWe, Y KOTOPBIX OHO COBEpIIACTCS IPHU
MOCPE/ICTBE HACEKOMBIX.
MEJIKH, HEB3payHEI,

VY nepBbIX IBETHI
HE WMEIOT HH SPKUX MOKPOBOB,

BCCraa

HM 3amaxa, HA Meza. TakoBa Goibluas 4acTh JpeBec-
HBIX paCTEHHWi: COCHa, Gepe3a, OCHHA W TPOY. 3aro
obaka
STOW JKENITOW MBUIM, Tajas Ha 3€MIII0 WM TIOBEPX-
HOCTH BOJBI,

OHM 00pa3yloT TpPOMaJHYI0 MacCy ILIBETHS;

MOPOJWIN JaXKe CyEeBEpHBIE IIOBEPHS O
CepPHBIX JOXIIX. 3aMedaTelIbHO TakXkKe, 4TO I10J00-
HBIE pacTeHUs] LBETYT OOBIKHOBEHHO DaHHEH BECHOIA,
KOIZla HEepa3BHBILIMECS JIUCTbS HE MOTYT IPENATCTBO-
BaTh PaCHPOCTPAHEHHUIO I[BETHEBOH MBI,

Ho mnoHsATHO, YTO Takas TpaTa, MO BCEeW BEpOAT-
HOCTH, JOpOTrO CTOSIIET0 PACTEHHIO MaTepuana, He-
n30eXHas TIpH ONBUIGHWH IIPH IOCPEICTBE BETpa,
JNOJDKHA OBITH KpaifHe HeBBIrOAHA Uil pacTeHus. s
HETO, OYCBHAHO, BHITOAHEE IPOM3BOJUTH MEHEE IBLIN
u BepHee oOecHednTh €€ IepeHeCeHne Ha PhUIbIA
JpYyrHUX pacTeHHH. OTa OSKOHOMHUYECKas Ielb, OdYe-

BUOHO, OCYIIECTBJIACTCA IIpU COICUCTBHM HACEKO-

MbIX. [loOyInuTensHOM NPUYMHOM, NPUMAHKOW  JUIS
MOCEIEHUsT IBETKOB CIy>KaT HAacEKOMBIM MeEIOHOC-
Hble JKENe3KH, TaK Ha3blBaeMble HEKTApHUKH; Cpel-
CTBOM /Ul INpHUBJICYEHUs — spKas OKpacka, pasMme-
pBI IBeTKAa M ero 3amax. Jloka3aHo, 4To Idensl obna-
JAIOT CHOCOOHOCTBIO pa3MHYaTh I[BETAa M YTO, CMasbl-
Bas MEAOM Pa3IM4YHO OKpAIIEHHbIC MOBEPXHOCTH,
MOXXKHO MHPHYYHTh OTHUX HACEKOMBIX K AacCOIMALUH
BIICUATIICHUH M3BECTHOIO LIBETa C IPUCYTCTBUEM Me-
nma. IlepekpecTHoe  OIIOJOTBOpEHHE

pasaciIC€HueM I0JIOB B HBETKE, MNPUYEM TbIYMHOYHBIC

JOCTUTaCTCA

U TECTUYHBIC NBETKH MOTYT OBITH pacupeacieHbl Ha
OJHOM M TOM XK€ PaCTCHUH HWJIM Ha Pa3JIMYHBIX; B IBC-
Tax Jke 000EHOJbIX 3TO JOCTUTACTCA HCOAHOBPEMCH-
HBIM Pa3BUTUEM TBIYMHOK M NECTHUKOB, IIPUYEM CaMO-
CTaHOBUTCHA HEBO3MOXHBIM. Ho
0COOEHHO y6eZ[I/ITCJ'ILHLI T€ MHOT'OYUCIICHHBIE Clly4au,

OIUIOAOTBOPEHUE

B KOTOPBIX BCC YaCTHU LIBETKA I10 CBOEMY YCTPOCHHIO U

Llsemox u n1od

pACMONIOKEHUI0  OKa3bIBAIOTCS  NPWIAKCHHBIMH K
(dopMe M yxXBaTKaM IOCEIIAIOIIEr0 HACEKOMOIO, TaK
YTO OHO, TepeneTas C IBETKa Ha I[BETOK, HEM30exk-
HBIM 00pa3oM JOKHO B OJHOM HPHKOCHYTBCS K
NBUIBHUKY, @ B JAPYrOM — TeM JX€ CaMbIM MECTOM K
pbUIbLy. OrpaHHYUMCST HECKOJIBKMMHU IIPHMEPAMH.
MHorre IBeThI BMECTO OOBIKHOBCHHOTO, IIpa-
BHJIBHOTO, J'ly‘ll/lCTOFO PacIioJIOKEHHUA CBOUX qaCTeﬁ
MIPE/ICTAaBILIIOT TaK Ha3bIBAEMOE CHMMETPUYECKOE, TO
€CTh TaKoe, NPU KOTOPOM Mbl OTIMYAaeM IPaByl0 H
JIEBYI0 CTOPOHY, BepxX M Hu3. IIpmMepom 3TOro Moryr
CILY’KHTb TaK Ha3bIBacMble JIBYTyOble 11BETHI (ur.
70, 2). DOta ¢opma, 0YEBUAHO, YAOOHA I HACEKO-
MBIX; HWKHSS Ty0a CIyXUT Kak Obl ruiaTdopmoit wim
OaNKOHYMKOM, Ha KOTOPBIH OHO YHOOHO caxuTCs,
KOT'/Ia JKeJIaeT 3alyCTHTh CBOH X000TOK B TpyOKy BeH-
YMKa, Ha JHE KOTOPOW HAXOAWTCS ClagKas >KHI-
KocTb. Ho mpu 3TOM OHO TpeTcst CIIMHKOW O MBIIbHU-
ku (¢ur. 70, I u 2, m) , a mepenerast Ha APYrou LBe-
TOK, ONBUICHHOIO CIIMHKOW Tpercs o peuiblie (p). Ca-
MOOIIBUICHHE B 3TOM Cllydae HEBO3MOXXHO, MOTOMY
YTO pBUIbLIE PA3BMBACTCS I03KE THIYMHOK, CIIEJOBaA-
TEJIBHO MOXKET IOJYYHTh LIBETEHb TOJBKO M3 JPYroro
LBETKAa. OTOr0 €IIe MAalo; y OAHOrO TyOOIIBETHOTO

pacTeHusd, y OOBIKHOBEHHOT'O mambeﬂ, MbI BCTpEUa-
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€M elle CleIyHoIee 3aMbICIOBATOE IPUCHOCOOICHHE
(ero mBerok wu3obOpaxeH Ha ¢ur. 70, /). TerauHKH
ero TMpPEACTAaBISIIOT Ty OCOOCHHOCTb, YTO IBUIBHUK
NIPUKpEIIeH Ha OKOHEYHOCTH MIMHHOHW IIOIepedHoit
4acTH, KOTOpas IIOJBIDKHO COEAWHEHa C HHTBIO (Ha
¢ur. 70, 1, n300pakeH IBETOK, PACKOJIOTHIN ITOIUIH-
HE. ¥ B HEM OJHA ThIYMHKA m, Ha Qur. 70, 3, — oT-
JeNbHO 00€ ThIYMHKM). HMKHHME KOHIBI 3THX IIOIIe-
PEYHBIX YacTell 3aropakMBAIOT BXOJ B TPYOKY BEHYH-
Ka, Ha JIHE KOTOPOH 3aKIIIOYaeTcs, KaK YKe CKa3aHo,
cragKas JKMAKOCTh. Kak TONBKO HacekoMoe IIpocy-
HET B TPYOKy CBOH XOOOTOK, OHO TOJKHET 3TH HIXK-
HHE KOHIBI IIONEPEYHBIX NEepeKIafnH, KOTOpHIC, Kak
pbraary, npuayT u3 moioxkeHus 3 (¢ur. 70) B momo-
JKEHHe 4. TPH 3TOM NbUIBHUKH YIapsAloTCs O CIHHKY
Hacekomoro (¢ur. 70, 2, m) u OCHIIAIOT €r0 CBOUM
I[BETHEM.

Eme 3aMeuartensHee cHoco0 OIUIOJOTBOPEHUS B
IpyIIE TaKk Ha3bIBAEMBIX OPXHIHBIX PACTEHHH, y KO-
TOPBIX OIUIOJIOTBOpEHHE 0€3 yd4acThsi HaCeKOMBIX
Obut0 OBl B OOJNBIICH YacTH CIy4acB HEBO3MOXHO H
X [BeTHl ObuUIM OBl OOpedYeHBl Ha MOCTOSHHOE Oec-
mwrogue. LiBeTsl y 3TOro ceMeicTBa OTIMYAIOTCS CBO-
UMM TIPUYyUIUBBIMHA (popMamH, MOYEeMy €ro 3K30TH-
YecKHe IPEACTaBUTEIM M Pa3sBOAATCS TaKk OXOTHO B
opawxepesx. M3 HammxX IUKOPACTYIUMX MPEICTaBH-
Teled JTOro cemeicTBa JOCTAaTOYHO YIOMSIHYTh O
HouHOH ¢uanke (Plalanthera), Oenble, cUIbHO Ta-
Xy4ue NBETHl KOTOpOH B HMIOHE Mecsle HOCAT y Hac
Be3ne mo ynuuam. IIpencraBuM cebGe MOMOOHBIH IiBe-
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TOK, y KOTOPOTO OIIWMaHbl Ice Jemectku (dur. 71),
KpOME OIHOTO HH)XKHEro, umeromero ¢opmy ryObl H
OpH  OCHOBAHHM BBITSHYTOTO B TIyXyl0 TpyOOUKy,
Tak Has3piBaeMbld mmopen (¢ur. 71, wn)!. Tlectuk
U THIYMHKH 3TOTO IBETKA TAKXKE COBEPIIEHHO CBOE-
o0Opa3Hbl: TECTHK COCTOMT W3 JUIMHHOM, 3aKpydeH-
HOU 3aBs3u (3), HaBepxXy KOTOpOH mpsMo, Oe3 CToj-
OWKa, CHIUT pBUIBIE, HMeomee (OpPMy JIUIKOTO
ISITHA y caMoro Bxojga B TpyOky mmopna (p). Th-
YYHKAa HE MMEET HUTH, a COCTOMT W3 OJHOIO MbLIbHU-
Ka (n),

PBUIBLEM.

CHJIAIIETO HEMOCPEACTBEHHO IO COCENCTBY C
OTUM HE OrpaHHUYUBAIOTCA OCOOCHHOCTH
9TOro pacteHus. [[BeTeHp He mMeeT ()OPMBI pPaACCHIN-
yaToil THUIM, a CcOOpaH B KaxIOH W3 JABYX Jo0Jci
MBUTBHUKA B KOMOYEK, BBITAHYTBIA B HOXKY, CHaO-
KCHHYIO Ha KOHIIE OY€Hb JIMIKOH MyTOBOUKOM ((ur.
71, 2). BcnenctBue TOro, uTto LBETEHb CaM HE pac-
CBIMTACTCs,, MOHATHO, YTO, HECMOTpsS Ha OJM3KOe Co-
CeICTBO, OH 0€3 IOCTOPOHHEH IOMOIIM HE MOT OBl
MONAacTh Jake Ha pBUIBLE TOTO JK€ I[BETKAa, HE TOBO-
psA yXe o Apyrux. DTy TOMOIIb M OKa3bIBAaeT HACEKO-
moe. Camsice Ha TyOy (2), OHO 3amyckaeT XOOOTOK B
TpyOKy INmopua, Ha JHE KOTOPOro OOBIKHOBEHHO,
KaKk 3TO OCOOCGHHO XOpOIIO BUAHO y HOUYHOH (Quanmku,
BBIIENIICTCA CHagkas >KUAKOCTh, HPU OTOM HACeKo-
MO€ HEHM30e)KHO TPHKAcaeTcs K JIMIKOH ITyrOBHYKE,
BEICTaBIIIONICHCS W3 TBUIBHUKA, W, yleTas C IBET-
Ka, YHOCHT C CO0OI0 BCIO TBUIBIEBYIO Maccy. JTO yc-
TPONCTBO 1LIBETKA JIO TOTO TOYHO U JAEWCTBYET TakK
0e30mmnO0YHO, YTO HENmb3s TNPOCYHYTH B INIOpPEL
UTOJKy WM IIETHHKY II0 HAallpaBJICHUIO, IIOKa3aHHO-
My crpenkod (¢ur. 71, 1), He BB Hecs Ha HEH MBUIb-
LEeBYI0 Maccy, Kak mokasaHo Ha ¢wur. 71, 3. IlepBo-
HayaJbHO 3Ta Macca MBUIM HMEET BEPTHUKAIBHOE IIO-
JIOKCHHE, HO 4Yepe3 HECKOIbKO MHHYT HaKJIOHAETCS
prepen (pur. 71, 3). To ke camoe HOMKHO MpPOHC-
XOIUTh W C TbUIbLIEBOM MaccoW, NMpHIbHYBIIEH K Ha-
cekomomy. IlepenmereB Ha JOpyroil IBETOK, IOBTOPUB
TaM TOT K€ MpUEM, OHO JIOJDKHO YIEPEThCs IbLIbIIe-
BOMl Maccoll Kak pa3 B JIMIIKYI0 MOBEPXHOCTH pBUIbLA
(p) M OCTaBUTHb TaM 4acTb LBeTHS. JlokazaTenbCTBOM

TOMY, 4YTO B I{eﬁCTBHTeHBHOCTPI BCE€ IPOHCXOOUT, KakK

1 ®urypa 71 npeacTaBiseT BETOK OPXUAEH, Y KOTOPOTro

yHOAJIeHbl BCE JIEHECTKHM, KpPOME TyObl, KOTOpas pacKoiora
HonosiaM, 4YToObl ITIOKa3aThb BXOZ B ILMOPEL M IOJIOKEHHE
pbLIbLIA.



OIMCAHO, CIy)XaT HAceKOMble, IOMMaHHBIE BO Bpe-
Msl TOCCIICHUS MMH IIBETOB, Ha XO0OTKE WM TOJO-
BKE KOTOPBIX OKAa3bIBAIOTCS NPHIBHYBIIME MacChl
IBE€THs, HWHOrJa B 3HAUUTCIBbHOM YHCIJIC. 3Ha'-[HT,
OIUIOJOTBOPEHHE MOJOOHBIX LBETOB OyIeT CcoBep-
IIATHCS HE MHA4e, KaK HPH COICHCTBUM HACEKOMBIX,
u Oyner Bcerna IMOJIE3HOE JUIsS PACTEHHUS TEPeKpecT-
Kakoe 3HaueHHe
UMEeT JUIi JKM3HM DAacTeHHs HMMEHHO Takas, a He

HOE OIUIOJIOTBOPEHHE; IOHSTHO,
nHas popMa BceX yacTel ero IBeTKa.

[MpuBeneM eme oAWH pa3sUTENBHBIA IIPHMEp, B KO-
TOpPOM BCE€ YacTH IBETKAa TaKXke, HOBUAMMOMY, HpHU-
CIOCOOJIEHB! K TOW K€ IIeNH: K MEePEeKPEeCTHOMY OILIO-
JOTBOPEHHIO TPHU COJIEHCTBHM HACEKOMBIX. DTO pac-
TeHHe — Kupka3oH (Aristolochia). Ero OnemHo-
JKEJIThIE LBETHI MPEACTABISIOT TPYOUaThlil, IPU OCHO-
BaHMU IIapoOOpa3HO B3AYTHIH, HA BEPIIMHE HECKOJb-
KO pacIIMpPeHHbII M HAUCKOCh CPE3aHHBI BEHYMK
(pur. 72). [lnunHHAs, 3aKiIOYaOIas MHOXECTBO
su4eK 3aBs3b  (ur.
CTONIOMKA, MEPEXOAUT B CUASAYEE, JIONACTHOE PHUIBIIE.

72) HemocpencTBeHHO*  0e3

[Mon caMbIM pBUTBIIEM, CPOCIIUCH C TECTHKOM, PacIo-
JIO)KMJINCh TBIUMHKH, TaK)Xe CHASYME, TO €CTh JIH-
NICHHBIC HUTEW. Y3Kkas TpyOKa BCHYHMKA YCesHa JKe-
CTKUMH BOJIOCKaMH, OOpalIeHHBIMH,

Ha pHCYHKe, BepIIMHOW BHYTph (72, BepXHHH pas-

KakK IIOKa3aHO

pe3) W HANOMHHAIOMIMMHU YCTPOWCTBO MBILIECTIOBOK.
bnaromaps TakoMy MOJIOKECHHIO BOJOCKOB HACEKO-
MOE€ JIETKO 3aIlofi3acT BO BHYTPEHHOCTh IIBETKA, HO
y’)K€ HEe B COCTOSHUH BBINOJ3TH — IBETOK OKAa3bIBa-
eTCsl JJIsl Hero 3amajHeil, B KOTOPOW OHO HaxoJIuT
y’)K€ pa3BUBINHECS, TOTOBBIE ISl OIUIOJOTBOPEHUS
peUIbIa U €1I€ HECPAa3BUBIIUECA TBIYMHKH. Ecnu nHace-
KOMOE IMPHJIETENO C JPYroro IBETKa, TO OHO OCTaBIs-
eT Ha phUIbLle MbUIb. [locie HEKOTOpOro BpeMeHH I0-
3pEBAIOT W JIOMAIOTCS MBLUILHUKH, HACEKOMBIEC Oecro-
KOIHO CHYIOT B3al W Bmepel B cBoeidl TioppMme (72,
BEPXHHI pa3pe3), OOCHIMAITCS
MbUTh, TOMAJas Ha PHUIbIC, HE BBI3BIBACT CaMOOILIO-

MBUIBIO, HO 3Ta

JOTBOPEHMs, TaK KaK pBUIBIIE YyXe 3aBano. Bckope
3aBSJIal0T M ONAJal0T BOJIOCKM BeHuuka (72, HUX-
HUH paspe3), OBEPH €ro TIOPbMBI PAaCKPBIBAIOTCS, U
HAaCeKOMOE, HaIlyJpeHHOE I[BETHEM, BbUIETaeT I
TOTO, YTOOBI HA CIEAYIONEM IBETKE MOIACTh B TaKylO
Ke 3amajHio. 3aTeM Hapy)KHas JIONAacTh BEHYHKa,
3aBsdast, 3aKphIBaeT BXoxHoe otrBepcTHe (72, HIDK-

HUI pa3pes), U Bechb LIBETOK, IPEXe UMEBIINI Bep-

L{semox u n1oo

TUKaJbHOE IIOJIOKEeHUE, MOHMKaeT (72, BepXHUH pu-
cyHOK). Takum o00pa3oM HaceKOMble W30aBISIOTCS
0T 0ecIOIe3HOr0 MOCEHICHHs YK€ OIUIOM0TBOPEHHBIX
nBeToB. UM 3TO0 mpucmocoOlieHHe NEHCTBYEeT TaK JKe
YCIICIIHO, KaK M MEXaHHU3M OIUIOJIOTBOPCHUS OPXUJI-
HBIX, TaK YTO MO BHEIIHEMY BH/Y LBETKA MOXKXHO [TOY-
TH 0€30mu00YHO CKa3aTh, HaWAelb U B HEM 3axBa-
YEeHHBIX B IUICH HACEKOMBIX WM HeT. UHcio 3Tux Ha-
CEKOMBIX, TOJBEPTaONINXCS BPEMEHHOMY apecTy B
OJTHOM I[BETKE, OBIBAET HEPEAKO 3HAUUTEIBHO.
CiieoBatenbHO, B SIPKOW OKpacke BEHYHMKA, B €ro
cBOocoOpa3HbIX (OpMax, B MEIOHOCHBIX JKele3ax —
9THX TaK Ha3bIBa€MbIX HECYIIECTBEHHBIX YacTIX
IIBETKA — MBI HECOMHEHHO JOJDKHBI BUJETh OYCHBb
COBEpIIEHHbIE MPUCIIOCOOIEHHsT [BETKA K YKa3aH-
HBIM TOTpEOHOCTAM pacteHus. st Toro »xe. HO Bcei
BEPOSATHOCTH, CIYXHT W 3amax; MOJO00HO IBETY, OH
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CHOCOGCTByeT MPUBJICYCHUIO  HACCKOMBIX 3amedeHo

JaKe. YTO LHUCTHL. PACHPOCTPAHSIONINE OCOOEHHO
CHWIIBHBI apoMaT HOYBIO. IOCEIIAIOTCS HOYHBIMH Ha-
CeKOMBIMHU. Bripouem» BBIAETICHHE JETYyYHX apoMaTu-
YECKUX BEIIECTB MOXET HMMEeThb M Jpyroe 3HaYeHHE
s pacteHusas. C OgHOM CTOPOHBI, M3BECTHO, YTO MJIS
LBETCHUS PACTCHUS HYXIAIOTcd B Oojiee MM MeHee
BBICOKOM

TEMIICpATYpe, UYTO OTYACTU JOCTHUTACTCA

YIOMSHYTHIM  BBIIC  IOBBIIIEHHEM  TEMIEPATypHI
BCJICICTBUE JIBIXaHHUS, HO, C JIPYToil CTOPOHBI, M3BECT-
HO. YTO B SICHbIE, TUXHE HOYM PACTEHUS IOJABEPraroT-
Csl 3HAYMTEIBHOMY OXJA)KICHHIO BCIIEACTBUE CHIBHO-
ro JydeucmyckaHus. J{ns ycTpaHeHus MmojoOHOro ox-
JaXICHUST JOCTaTOYHO IIOKPBHIBATh pACTEHUSI CTEK-
JSTHHBIM  KOJITAaKOM, KOTOPBIH, 3aJep)KUBas HCIyCKa-
e€Mble pAcCTeHMEM JIy4H, MpENsATCTBYeT H3IHIIHEMY
oxJaxaeHuo. Ho coBepuieHHO TakuUM JK€ CBOKCT-
BOM, KaK CTEKJIO, 00lafaroT M Bce JeTydwe Tena, Mo-
JOOHBIC I[BETOYHBIM HCIAPEHHUSM; OHH CHIIBHO 3a/ep-
KHUBAIOT JYYHUCTYIO TemoTy. s Toro d9roOwl ybe-
IUThCS, KaK 3HA4YMTEeNbHA 3Ta arMocdepa JeTydHx,
TaK Ha3bIBaeMbIX A(QUPHBIX

Macesl, OKpYyKaromux

maxy4yue pacTeHHs, CTOMT B THXUH JICTHHIl Bedep
HOJHECTH 3aXOKEHHYI0 CHHMYKY K CHJIBHO IIaxydemy
uBerky Diclatnnus, 1 Mbl C yIUBICHHUEM 3aMETHM,
KaKk CHayaja 3TOT LBETOK, a BCJIEA 3a HUM M BeECh
YCBIIIAHHBIA [IBETaMH KYCTapHHUK OXBAaTUTCS CHHEBa-
TBIM IUIAMEHEM. OJTO TOpAT Iaphl Maxydero 3(pHpHO-
IO Macja, BBIIENAEMOro XeJe3KaMM, KOTOPBIMH IMO-
KPBITBI 1[BETOYHbIE OpraHbl 3Toro pacrenus. Cueno-
BaTeNIbHO, B THXHE, SCHBIC JIETHHE HOYM, TO €CTh
HMMEHHO TOI@, KOIJa TPO3UT ONACHOCTh OT OXJIAXKJe-
HMS BCICJCTBHUE JIy4CHCIyCKaHHs, LBETbl OBbIBAIOT
OKpYXXEHbl Kak OBl MpPO3padHbIM OOJAaYKOM, aTMO-
chepoif ITHX HCIAPEHHH,

KOTOPBIC, «II€pEXBAThIBAsA

H3TydaeMyl0 IBETaMH TEIUIOTy, HAIoAoO0He CTeK-
JSIHHOTO KONIAKa OXPAaHSIOT MX OT W3IHUIIHETO OX-
naxaeHus'.

Hrak, x psay pa3odyapoBaHUM, KOTOpPbIE €CTECT-
BO3HAHME NPHUHECIIO CAMOIIOOHMIO YelOBEKa C TOH MH-
HYTBI, KOTZIa OHO JOKa3ajo, YTO HE COJIHIIE BpallaeT-

Cs1 BOKPYT HETO0, @ OH — BOKPYT COJIHI[A, IPUCOETHHS-

WI3BECTHO, YTO MOKHO YCIIEIIHO OXPAHsTh PACTEHHSI OT
HOYHOIO OXJIXK/ICHHsI, Pa3BOJIsL 10 COCEJCTBY OTHHM, Tak, 4TO-
ObI HaJl PaCTEHUSIMH PACCTHNIATIOCH 00JIAKO [bIMA, OTPAXKIAI0-
1Iee MX OT M3JUIIHEH MOTEPH TeIlIa Yepes3 JyUeHCITyCKaHue.

196

CTOSI €€ HOBBIM yAap: 3TOT MECTPbI KOBEpP LBETOB,
Onmemrymmx BCEMHM KpacKaMH pajyTH,
TOHYAMIIMe apoMaThbl, CyLIECTBYET HE IUIsI HETO, Haps
HPUPOEI,
HPEK/Ie BCETO — I CAMOT'0 PAaCTEHHSI.

Ppas3IuBaIOIIUX
a I KaKAX-TO MOIIeK W OyKamiek, |

Ho. paccraBasich co CBOMMH HEOIpPaBIaBIINMH-
cs TMPUTA3aHMUAMH, YEJIOBEK C KaXIbIM HOBBIM YCIIe-
XOM HayKd TOJNBKO BBIUTPBIBAI B JICHCTBUTEIHHOM
3HaueHNMH. Tak W B HACTOSAIIEM CcJIydYae: €CIH OH
JIOJDKEH CO3HATHCS, YTO I[BETHI CO3[JaHbIl HE IS He-
ro, TO OH CIpPaBEeJIUBO MOXET YTEIIaTbCid MBICIBIO,
YTO OHM B 3HAYUTEILHOM CTENEHH CO3JaHBl WM ca-
MuM. JIOBOJIBHO CpaBHUTHh PACTCHUS HAIIAX CaJoB,

OTOpoJIOB, TOJNIEH C pPAaCTEHHAMH JUKOPACTYIIUMHU,

9TOOBI  COTJIACHTHCS C OTHM  BBIBOJOM. JIOBOIBHO
B3MUISIHYTh Ha J000€ KyJIbTYpHOE pacTeHue, 000
CaliOBBI IIBETOK, JIIOOOH OropoAHBIH OBOII, YTOO
YBHIATh B HUX HAMpABIIOLIYI0 PYKYy W MBICIb YeJo-
Beka. EcrecTBeHHblE Tela MOA BIUSHHEM MPEIbsB-
JSIEMbIX UM TpeOOBaHMil, MHOTZAA TOJIBKO TIOJ JaBlie-
HHEM MHUMOJICTHOH MHPUXOTH MOJIBI, H3MEHSIOTCS CO-

0o0pa3HO 3TUM MNOTPeOHOCTAM H HpuxoTaM. Ilpuxot-

JUBBIE JIIOAM TpPeOYIOT, HampuMep, 4YTOOBI MENKHH,
ONeTHOTPEXLBETHBIM, HENPABHIBHBIA IIBETOK  aHIO-
THUHBIX rj1a3ok caecnajicsa KpyIHbIM, OJITHOLIBETHBIM,

MO4YTU YEPHBIM W TOYTH KPYIJBIM, W BOT Ha HaNIUX

riaa3ax, CJIOBHO KaKHM-TO BOHH166CTBOM, C KaXIbIM

TOZIOM OH CTAaHOBHUTCS KpylHee, TeMHee, KpyTJee.

CropammBaeTcs: KakuM K€ IyTeM JOCTUT YeJIOoBeK
3TOTO pe3ynbTaTa, KaK 3acTaBWI OH IPUPOAY CHO-
cOOCTBOBATh €ro LeNsAM, IIOCIYIIHO CJIE€A0BAaTh €ro
yKazaHuAM?

ITIyte 3TOT OYEHb IPOCT, W HUYEIOBEK JABHO YXKe
eMy ciefoBal, HE OTgaBas cam cebe B TOM OTYETa,
HO TONBKO B HEJaBHEE CPABHHUTEIBHO BpeMs Hayka,
3aBlafieB TEMU COKPOBMINAMM 3HAHMS, KOTOphHIE Be-
KaMH HaKoOIULLUIa MpaKkTWKa, BBICTABHIAa B  Ha-
CTOSIIIEM CBETE€ MPOCTOTY W BCEOOIIHOCTH YHOTpeO-
nsgemoro mnpuema. Ilyte stor cnenyrommuii. M3 cemsH,
MOTYyYeHHBIX OT OJHOTO DPACTEHMs, B3STHIX M3 OAHOM
KOpOOOYKHM, HHUKOT/Ia HE BBIXOAWUT JABYX aOCOJIFOTHO
CXOXHX pACTCHHH, HEMPEMEHHO OKa3bIBAIOTCS pa3-
mmuus. Ecam octaBHTR BCe 9TH  pacTeHUs pacTH U

PasMHOXKAaTbCS  BMECTE, TO  pasjauydusd,

CTYIIYIOTCH,

BCIICJICTBHE

CKpELIMBAHMS, JIETKO U BbIpaboTaercs
tunmyeckas  Qopma. Cosep-

IIEHHO MHOW Pe3yNbTaT MOTyYHTCs, ecnu GopMy, OT-

MOCTOSIHHASA, ~CPEIHSA,



.]'lanl'OIlly}OCﬂ ‘{eM—HI/IGy)Ib OT OCTaJbHBIX, y)la.]'ll/ITl),
YEIUHHUTh; TOTAA B OOJBIICH YacTH CIy4aeB €€ 0CO-
OCHHOCTH TIEPeNaloTCsl €€ TOTOMCTBY. YEIOWHSASI U B
S9TOM TIOTOMCTBE T€ OJK3EMIULIPBHL, KOTOpBIE Tpe-
CTaBISIIOT B OCOOCGHHO pe3koil (opMe NPUBIEKIIUIA
Hallle BHUMAaHWE IPHU3HAK, MBI C KaXXIBIM MOKOJICHH-
€M YCHWJIMBAaeM M 3aKpeIuisieM ero. JTO MpHEM TaK Ha-
3BIBAEMOTO omoopa.

B cagoBoacTBe 3TOT mporiecc 0TOOpa HEPEIKO
MPUMEHSETCS B CaMOM NIPOCTOM M B TO K€ BpeMs
JNEWCTBUTENBHON (opMe: OH COCTOMT B HcTpeOlie-
HUW, B YHHYTOXXCHHU BCEX PACTCHHH KaXKIOTO IOKO-
JICHUS, HE COOTBETCTBYIOIIMX HMCIOMIMMCSA B BHIY
nensiM. [loBTopsist omeparuro oTOOpa B KaXAOM TMO-
CJICAYIOIIEM MOKOJICHMH ¥ COXPaHss €liBa YJIOBHMbIC
MeJbuaiiie IOCTOMHCTBA, YENOBEK KaK ObI JICIHT,
yepra 3a 4epTod, HOBYIO (OpMy, OCYILIECTBISET 3a-
paHee mnpenHa3HayeHHbIM wuaean. JlocroitHo 3ameua-
HUS, YTO, BBIBOAA 3THUM ITyTEM BCE CBOM YCOBEPIICH-
CTBOBaHHBIC TIOPOJBI PACTEHHA ¥ JKUBOTHBIX, UYe-
JIOBEK W MO OTHOLICHHUIO K cebe MPUMEHSUT STH Hada-
na oTOopa, K COXAJICHHIO, TOJIBKO B OOPAaTHOM CMBIC-
nme. C maBHHX MOp OH MMEET OOBIKHOBEHHE OTOMpATh
Jy4mMX B (PU3MYECKOM CMBICIE CBOMX IPEICTaBHUTE-
JIel Ui TOro, 4ToOBl OOpeKaTh WX Ha Oojiee WM Me-
HEEe BEPHYIO CMEPTh, M 3TOT OIBIT YEIOBEUYECTBA CIY-
KHUT JO0Ka3aTeIbCTBOM, XOTS U OTPHIATEIBHBIM, YC-
MEITHOCTH TPHMEHEHUs 3TOro Hayanma ortoopa. Ta-
KOB ObUI, HalpuMep, OOWH U3 PE3YJIbTaTOB JAeATCIIb-
noctn Hamosneona I: ero GeckoHeYHBIE BOWHBI MMEJH
MOCJIECTBUEM YMEHBIICHHE CpPEIHEr0 pPOCTa IKHTe-
neit @panuumn.

Hrak, B Havame oTOOpa YEIOBEK HMEET MOTydee
CpPeACTBO Ml YAyYLICHHUS, AT YCOBEPIICHCTBOBA-
HUS OpPraHM3MOB, W MpOCTEilllice MPUMEHEHHUE 3TOTO
Hayaja 3aKiiovaeTcs B HUCTPEOJICHMH OpPraHU3MOB,
HE COOTBETCTBYIOIMX €ro IesIM. 3allOMHHM STOT
BBIBOA, TaK KaK OH TIOCHYXXHT HaM BIOCIEACTBHH
KIIOYOM JIi OOBSACHEHUS SIBJICHHUM, COBEPIIAIONIMX-
csl B IPHUPOJIE.

IMoaBomuM wutor ¢akram, MPUOOPETEHHBIM IO OT-
HOIIICHUIO K IBETKY. B OCHOBE OpraHWYecKoW MpUpO-
OBl JIOKHT 3aKOH, Ha OCHOBAaHWU KOTOPOTO KIIETOY-
Ka. CrmocoOHas 1aBaTh HAyalo TaKUM TUTAaHTaM, Ka-
KOBBI BCJUIMHITOHHM # 0a00a0bl, CUYHTAIONIAE CBOE

CylI€CTBOBAHUE  TBICAYCIICTUAMU, HeCHOCO6Ha, on-

HaKO. IO BUAHUMOMY, K 6€CHPCHCJ'II>HOMy Ppa3MHOXKE-

Llsemox u nioo

HHIO TOJOOHBIM PAaCTUTENbHBIM IyTeM. st mopzep-
KaHUS PACTUTENBHBIX (OpPM HEOOXOANMO, HYTOOBI
OHH OT BPEMEHH 0 BPEMCHH OOHOBJISUIUCH MOCPE/CT-
BOM IIpollecca CIHMSHHS ABYX OTHCIBHBIX KIIETOYEK.
3HaueHHe, CMBICI, HEOOXOAUMOCTh 3TOr0 3aKOHA Cy-
IIECTBOBAHMS ABYX IIOJIOB JUIS HAC COBEPIICHHO TEM-
HBI: 3TO — TOJIKO 3MITMPUYECKUH 3aKOH, OCHOBaH-
HBIi Ha COBOKYIIHOM CBHJETEJBCTBE BCEX HaM H3Be-
CTHBIX (aKkTOB!.

BBITH MOXeET, MBI BIpaBe BHICTh B STOM 3aKO-
HE TOJIKO OJHO M3 MNpOsIBICHUH Ooiee o0IIero 3ako-
Ha — 3aKOHAa MOJb3bl (M3HOIOTUYECKOrO pasJese-
HMS TpyJa, BBIPAKAIOIIETOCS B TOM, YTO OTIIpaBie-
HHS, WCIOJHSAEMbIE Yy MPOCTEHIIMX OPraHU3MOB OJI-
HOM KJIETOYKOH, IO Mepe YCIOXKHEHHs OpraHHu3aluu
pacIpesieNsIIOTCsL  MEXKAY  PasIM4YHBIMH  KJIETKaMH.
BBITh MOXeET, KJIETOYKa HeclnocoOHAa B JUIMHHOM pS-
I TIOKOJICHHI YCIEIIHO BOCHPOW3BOANUTHL cebsS BO
BCEX CBOMX 4acTsX, M OTOT TpYyJ paclpeiensercs
MEXIy IBYMs KIETOYKAaMH, U3 KOTOPBIX Ka<aas BbI-
pabaThiBaeT TOJNBKO HM3BECTHYIO 4acTh OyIyIIero op-
raHu3Ma M, B3sTas B OT/AGJIBHOCTH, yX€ HEeCHocoOHa
K JanbHeidmeMmy paszBututo. Ho B deMm 3axiouaercs
pasnuuie MEXAy OSTHMH JBYMs KJICTOYKAMH, KaKOif
9JIEMEHT Pa3BUTHA BHOCHUT C COOOI0 Kaxaas — BCe
9TO BOHPOCH Oynymiero. OfHO TONBKO BBITEKAET W3
(bakTOB: YTO C YCJIOKHEHHEM OpraHH3alluH Bo3pac-
TAIOT BHEIIHHE Da3JIMuUs U CTENeHb POJCTBA MEXIY
MOJIOBBIMU  KJIETOYKaMH. IIOBTOPSIFO, MO OTHOUICHHIO
K BOIIPOCY O 3HAYECHHH IOJIOB MBI €Ie XOJUM BO Mpa-
Ke, M JIyYIlle BO3JEPXKAThCS OT BCSAKOTO OOBSCHEHHS,
4YeM BJaBaThCs B TYMaHHBIC, HE HMMEIOIHME IOJ CO-
0010 (haKTUIECKOM MOYBBI THITOTE3bI.

JlesiTenbHOCTh 1L[BETKA TJIABHBIM 00pa3oM CBOJHT-
s K 00pa30BaHMIO CEMEHH, TO €CTh 3aPOABIIIa, 3a-

! JIOCTOMHO 3aMeyaHMs, 4YTO MOPCKHE BOJOPOCIH  MIpef-

CTaBJIAAIOT OOWH HIO6OHLITHLIﬁ, HE HMS}OHH/IP’I aHaJIorTuu BO

BCEH  OCTalIBbHOM opraHW{em(oﬁ TpypoAe TIpUMEP TOJIOBOTO  aK-
Ta HE MEXKIY MIBYyMs, a MEXAY TpeMs KICTOYKaMH, TaK 4TO OJ-
Ha W3 HHX, HIparoIas poib
K Jpyroii,
MCHTa II0 OTHOHIICHHUK K Tpe’l“]:eﬁ. 3'1'0T XOTsA COBEPIICHHO OJH-

OIUIOZIOTBOPSIEMOr0  JJIEMEHTa  I10

OTHOLICHUIO UrpacTt pojib  OIUIOAOTBOPSIOLICTO  JJIe-

HOKO CTOSIIMI, HO TEeM HE MeHee BIIOJHE E[OCTOBepHLIﬁ (1)211('[,
a PpaBHO W OTCYTCTBHE TIIOJIOB Yy CaMbIX TIPOCTBIX OpPraHU3MOB,
JOJDKEH Hac

yaepxarb OT CHIHMIIKOM INMPOKHX 0000weHuil, or

MCT&(I)HBH‘{CCKHX TCOpHﬁ 0 CYLICCTBOBAaHWH Kakol TO OpraHu-

YEeCKOU TIOJIIPHOCTH U T. II.
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Manzpogvie 3apocnu. C depesbes nadaiom yaice npopocuine cemena npsamo 8 Wi U mam yKOpeHsomcs.

KITIOYEHHOTO B W3MEHEHHOE M Pa3poCIIeecs SHUKO.
OpHako 3THM O00pa30BaHMEM CEMEHH MAEI0 OrpaHUYH-
BAeTCS TOJBKO Yy HEOONBIIOrO 4YHCIa CEeMEHHBIX pac-
TeHUH, HalpuMep y HAIINX XBOHHBIX M y TpPOIHMYEC-
KHX CaroBHKOB, JIUCTbS KOTOPBHIX, IIOJl Ha3BaHUEM
IajbM, 49acTo KJIagyT BMECTe C BEHKAaMH Ha MOTHIIBL
Ecnm MBI pacTperieM IIHMINKY €IM WIH COCHBI, TO B
YOy KaXAOW YemyWKH HaiileM CeMedKo, CHa0XKeH-
HOE JIeTYy4KOH; 3TO XOpOIIO H3BECTHO OenkaM, KOTO-
pBlE OUYCHb JIOBKO HX JAOOBIBAIOT, OTJIaMbIBas U OT-
OpacbiBasi YeUIyHKH M OCTAIOLIMHCS CyXOW CTEep)KeHb
MUK, OTH pacTeHus OOTAaHMKH TaKk M HA3bIBAIOT
20710CEMAHHBIMU W CUNTAIOT WX TPOCTEHIINMH W3
I[BETKOBBIX PACTEHHH, TaK KaK y HHX HET HHU 3aBs3H,
HHU IBETOYHBIX IMOKPOBOB, YTO M MOATBEPXKIAETCS Te-
OJIOTHEH,

JpeBHEe

ITOKa3bIBAOIIICH,
boJee

YTO OTH 2010CeMANHbIE
COBEPILECHHBIX HOKPbIMOCEMAHHbIX.
Tor opran, B KOTOpOM, Kak Mbl 3HaeM (Jekumus 1),
OOBIKHOBEHHO ~ 3aKJIFOYEHBI

SIMYKHW, — TICCTUK HIH
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mwiogHuk. Korjga oIIo#oTBOpEHHBIE SMYKH — IIpeBpa-
LIAl0TCd B CEMEHA, IUIOJHMK IIPEBPAIlacTCs B HOBBIH
opran — 1uioA. IlnogHuK,

KaKk MbI TaKXC BHICIHU

(mekumst 1), cOCTOMT |3 IUIOMOJMCTHKOB — OJHOTO
(kax y mHoHa, ¢ur. 6) WIM HECKONBKUX. DTH IDIOMIO-
JIMCTHKH, B CBOIO O4Yepeib, HE YTO HHOE, KaKk OCOOCH-
HbIM 00pa3oM M3MEHUBLIMECS JIMCThs, 10 KpasM KO-
TOPBIX CHAAT SIMUKH.

WNHorna B cocTaB IUIOAA BXOAWT HE OJMH IUIOTHUK,
HO U CME)KHBIE YaCTH IBETKA.

[Inogsr  mopaxaror,

pasHoobpasuem,

eme  OoypIIUM
OHM MOTYT COAepXkaTh

OJHO WJIM MHOTO CEMSH, MOTyT OBITh Cyxue, 00pa3o-

MOKaNyH,
YeM I[BETHIL

BaHHbBIE OJHUM WJIU MHOI'MMH IUIOAOJMCTUKAMH, pac-

TPECKHBAIOIIMMHCS ~ CaMbIMH  Pa3HOOOPa3HBIMM  CIIO-
cobamMu A TOro, 4YTOOBI paccesiTb cemeHa. Moryt
OHH OBITb W COYHBIMH, MSICUCTBIMH, CO3DPEBAIOIIMMHU

BMecTe ¢ ceMmeHamu. Te M Jpyrue MOTyT HE TOJBKO
OIa/1aTh, HO U 00J1aJaTh OCOOBIMH MTPUCTIOCOOTICHHS-



MM Juis pa3OpacbiBaHus. MOTyT OHM, CBEpX TOro, He
TOJBKO pa30pachlBaThCs, HO W AANEKO Pa3HOCHUTHCS,
[pUYEeM JBUraTeleM, HX HEPEHOCSAIIUM, MOTYT CIy-
KHTb BETep, BOJA WJIM KUBOTHBIE. Bce 310 Habimro-
JaeTcs B TEX CIydYasxX, KOIJla pacTeHHEe pa3MHOXKaerT-
Csl CEMEHAaMH, KOTOPbIX B H3BECTHOM CMBICIIC MOXKHO
YIOMOOHUTh SIHIIaM J>KUBOTHBIX, HO OBIBAalOT — IIPaB-
Ja, OYeHb PEIKHe — CIIydau, KOTJa PacTeHHs SIBIISI-
I0TCS, TaK CKa3aTh, JXHBOPOJSIIMMH, TO €CTh 3apo-
IbIIIM UX Pa3BUBAIOTCS HAa MAaTEPUHCKOM pPACTECHUU
U, OTAENSSCH OT HEero, 0e3 mepepbiBa MPOAOIKAIOT
CBOC HE3aBHCHMOE CyIIECTBOBaHHE. B 3THX ciyuasx
3HAUeHHWE IUIOfa caMoe He3HauurtesnpHoe. [Ipume-
pPOM MOTYT CIY)KUThb MAaHIDOBBIE PACTEHHS, O KOTO-
pBIX yXke OBUIO yNOMSHYTO B TpeTbeil sekiuu. Pac-
TEHHUs 3TH JIIOOONBITHBI MO CBOEMY COBEpIICHHO HC-
KIIIOUUTEIFHOMY 00pa3y >ku3HH. OHH  ONOSCHIBAIOT
MOYTH BCE YAOOHBIE B IOYBEHHOM OTHOIIEHHH Oepe-
ra KOHTHHEHTOB M OCTPOBOB TpPOINMYECKOTO IOsca, B
HOJIOCE MOPCKOro mpwiuBa. IIpu Takux yCIOBHIX
OChINAlOLIMECsT OOBIYHBIM 00pa3oM ceMeHa YHOCH-
IUch OBl TEPBBIM OTJIMBOM B MoOpe. OJTa OHAacHOCTb
IImonq u cems
MOYTH HE pa3BHBAIOTCSA, a CIyXaT Kak OBl KOpOT-

yCTpaHsieTcs CIEIyIOmUM 00pa3oM.

KAM TPOMEXYTOYHBIM OPraHOM MEXIy IPOH3BOAS-
IMAM pacTeHUEM M OBICTPO pa3BHBAIOIIUMCS 3apo-
neimeM. OcoOeHHO OBICTpO pa3pacraercst 4acTh, Jie-
JKalass HIDKE CEMEHOAONEeH; OHa mMpoOoJaeT CTEHKY
wroga (tabn. I, ¢ur. 7) u paspacraercs B JIMHHBIMH,
TSKENbIM, HA KOHLE 3a0CTPEHHBI oOpraH, KOTOPBIN
JIETKO OTJIAaMbIBA€TCA OT OCTAlOIIUXCA B IUIOJE CeMe-
HO/MOJNEW M, majas, BOH3aeTcs B MArkuil wmi. Yepes
HECKOJIBKO 4YacOB OH YK€ IyCKaeT KOpHM U pacIyc-
KaeT ObIBIIEE 3aIEeMJIEHHBIM MEXIy CEMEHOIOISIMU
nepbimko. TakuMm o0Opas3oMm, ero paibHeiIIee cyle-
CTBOBaHME ITIPH TaKUX, Ka3aJoch OBbI, HeOIArompusT-
HBIX YCIOBHSX OKa3bIBAETCSl Cpa3y OOECTIEeYEeHHBIM, U
KH3Hb 3apojiblllla NPOAOIDKAaeTcs 0Oe3  Maneiiiiero
nepephIBa.

Kak u IpU ONHMCAaHHUKU LBETKA, Mbl MOXEM 31€Ch
OTPAaHWYHUTBCSI  TOJBKO  HECKOJIBKHMH  IIpHMEpaMu
pasHoobOpasueiimx ¢GopM 02 M €ro MpUCIOco0-
JICHUH. oOecreunBaroNIMX JalbHelIIee CyIIecTBOBa-
HUE 3apoJiblIIa.

KnBa 5u He camble HeB3pauHble IUIOJbBI BCTpEdaeM
MM Yy HaIlUX 3J1aKOB; MX 3€pHA JIOJW, HE3HAKOMBIE C

0OTaHMKOH, MPUHMMAIOT 33 CEMEHa, U ICUCTBUTEIb-

Lsemox u nnoo

HO TPEACTaBJISICTCS HEMAJBIA TPyl OTJIMYHUTH, YTO B
X KOXype MPUHAAICKUT CEMEHH, 4To Iuoxy. Toinb-
KO TPHCMATPUBAsCh BHUMATEIBHO B JIYyIy, MOXEM
y3HaTh Ha HMX BEPIIMHE OCTAaTKH phUIeH. 3ePHOBKU
3JIaKOB HEPEIKO TAaKXKE SBISIOTCS IKHBOPOISIIHMU.
D10 00HapyKHUBaeTCs KaK IOCTOSHHOE SIBICHUE Y Of-
HOW OOBIKHOBeHHOW Poa — Tak W Ha3BaHHOW Poa
vivipara, TO €CTb XMUBOPOJSIIAs — W KaK HCKIOYE-
HHUE BCTPEUACTCSA B CHIPYIO MOTOJY U Y HAIIUX BO3JC-
JIBIBAE€MBIX 3JIAKOB.

1 — >KMBOpOISIMIl TUIOJ MAHIpOBOW» JepeBa; 2 — JIeTy-
4ee CEMs TOIIOJIA, 3 — paCTpECKP[BaIOIHHﬁCﬂ IUIOA  HEOOTPOTH,
4 — rnonaronmiics mion GeleHOro Orypua; 5 — XOXONIOK KO3-
noﬁopom—mxa; 6 — KpbUIaTKa KIJICHA, 7 — Llel'IKl/lﬁ 10  KCaH-
HymMa, 8 — rapnaroputona; 9 —  wmscucTbIit
cBopubrit mox semanmki; 10 — mscucTsIit nioa nepenka;

11 — pacceimanne ceMsH y JIMHAPUM ImMOAAPHM; 12 — 3a-

LENKAA  TUION

PBIBAaHHC B MOYBY IUI0A4A KOBBLIA.
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lopazno crnoxHee (OPMBI  ILIOMIOB,
e MHOTOYKCIICHHBIE CEMEHa: 3TO OyAyT TOK Ha3bl-
77),
cameble
HECKOJIb-
KHMH TUIOJIOJIMCTHKAMUA W Pa3lIMuHBIM 00pa3oM pac-
KPBIBAIOIIUECS, YTOOBI

3aKJIr04Yaro-

BacMble JINCTOBKH (Kak y IHOHa, ¢ur. 6. c.
o0pasyeMbie  OJHUM
pa3HooOpa3HbIe

IJIOJ0JIMCTUKOM,  HJIU

KOpoOOUKH, 00pa3zyeMbie
pacchlnaTh Yame

BCEIro0 OHH JIONAKOTCA HO MIBaM, KOTOPbLIMU CPOCIHCH

CEMCHa.

IUIOAOJIUCTUKH, HO CYMECTBYET HW MHOIO JpYyIrux

Croco0OB  PacKpbIBaHWs:  KPBIICYKAMH,  HOpaMH
(kak. HampuMmep, y Maka) W T. A. MHorma ceMeHa
MIPOCTO BBICHIITIAIOTCS, MHOTZA OHW, B CBOIO OYepelb,
CHa0XeHBl BOJIOCKAMH, CIIOCOOCTBYIOIIMMHU IO/IXBa-
TBIBAHUIO HX BETPOM (KaK y OCHHBI, TOHNONS U T. 1.,
¢ur. 2, c.

Koraa TIJioaA HE TOJBKO OTKPBIBACTCA I

Tabnm. L 199). OcobGeHHO IFOOOIBITHE
citydan,
pacchlmaHusl CeMsH, HO M CaM WX MEXaHHYEeCKH pas-
OpaceiBaer.  [Ipocteiimmit
60085!

CTpYYKaMH)

cnyqaﬁ 3TOI0  ABJICHHUA

MPEACTABIIAIOT (06LIKHOB6HHO HENPAaBUIIBHO

Ha3bIBACMBIC OOBIKHOBEHHOM

caJoBOM

(Taxoke TaK Ha3bIBAEMOH  KeNTON

HETIPaBUIILHO),
akaiuu. WX [Be CTBOPKM HE TOJBKO pacCelaroTcs,
HO M CKPYYMBAIOTCS CO BCEM 3HAKOMBIM JICTKHM Tpe-
CKOM U BBIOPACHIBAIOT

yKe  CO3pEBILHE

Oco0eHHO JTFOOOMBITHBIT MEXaHU3M  pa30OpachIBaHUS

CEMCHa.

MPEJCTABIIICT YacTO BCTpPEYArOMmasics y HAac B TCHHC-
TBIX MecTax Hedompoza. OTMETUM JTO pacTeHHE,
Opocaromieecss B TIJla3a CBOMMH H3AIIHBIMH, MOKa4H-
BAIONIMMUCS HA TOHKHX HOXKAaX CBETJIOXKEITHIMU
nBeTaMu B (QopMme pora n3o0wius, ¥ BEepHEMCS K He-
My 4Yepe3 HECKOIBKO HeJelb, KOrJa OHO YyXe 00pa3o-
BaJI0 CBOM IMPOJAOJTOBATHIe, HAa KOHLAX 3a0CTPEHHBIC
3eJICHbIC IUIOMBL. 3a)KaB OBICTPO B KyJaK TaKOW ILIOA-
HUK, B TIEPBBII pa3 HEBOJILHO OTIEpHEIs PyKy gf] mo-
Ka)XeTCs, YTO TIOMMan Kakoe-HHOYAb O4YeHb CHIBHOE
HaceKOMOe, KOTOpOoe JejaeT OTYasHHBIE YCHIIHS,
9TOOBI OCBOOOAMTHCS. PackpblBaeM pyKy H YBUAUM
MSATh OT/AENBHBIX CKPYTHUBIIMXCS CTBOPOK W pazbpo-
CaHHBIE ceMeHa. B npyrodl pa3 OCTOPOKHO OTIIHII-
HEM TONBKO HOCHK IUIOJAa M YBHAWM, KaK IUIOJ BECh
pasmetutcs BApeOe3rH, NANEeKO0  pa3MeTaB

(tabn. I, ¢ur. 3). D10 OMH W3 HAIAAHBIX IpUMe-

CEMCHa

POB TOr0 B3aUMHOIO HANpsDKCHUS TKaHEH, ¢ KOTO-
pPBIM MBI IIO3HAaKOMMIIUCH, TOBOPS O pocTe (JICKIHs
VII). HapyxHnas TKaHb yke ycIiella TOTEepSATh YacTh
CBOCH BOABI, MEXAYy TE€M KaK BHYTPCHHSS €10 eIIe
MEpEroHeHa, Kakaas CTBOpKA

CTPEeMHUTCS  M30-
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THYTbCS KHApy’XkKM MM Jake 3aKpydHBaeTcsi BUH
TOM, HpHYEM CEeMeHa C CHIIol pas30OpaceiBatoTcs. Ha
KaBka3e BcTpeuaeTcs Opyroe pacTeHHE, TaK Hasbl-
BaeMblil OemleHbl oczypey. Ero 3penple mnompl mnpu
MajeHlleM TOJNYKE OTCKAaKMBalOT OT CBOEH HOXKU U
BBINIPBICKHBaiO!' 13 00pa3oBaBIIErOCs OTBEPCTHS HA

3HAYMUTENBHOE PACCTOSIHHE CBOE JKMAKOE COACPIKH-
Moe BMecre ¢ ceMmeHamu (Tabm. I, ¢wur. 4). Mexa-
HU3M 3[eCb TOT JK€ CaMblii: HalpsDKCHHAs Hapyx-
Has TKaHb [AaBUT Ha BHYTPEHHOCTb IUIOZA, Kak 000-
JOYKa HAIyTOr0 KaydyKOBOTO BO3JAYIIHOTO  ILapa,
KOT/1a MBI €€ TIPOTKHEM.

BuemmuMm  ¢akTopoM IS pa3sHOCKM IUIOJOB, Kak
yKe CKa3aHo, BOJA W

cIyXaT BeTep, coJlelCTBUE

KHUBOTHBIX. [IpuMepoM  pa3HOCKM  BETPOM  IIydIle
BCETO MOTYT CIYXXUTb BCEM H3BECTHBIH 00y6aHUUK W
K0371000poonux (tabn. 1, ¢ur. 5). Ilpm paspacra-
HHUM WX IUIOJIOB HA BEPXYIIKE BEIPACTAET OCOOBIH
MPUAATOK —- XOX0J10K, KOTOPBIH JIETKO MOAXBAaThI-
BAeTCsl BETPOM M JAJE€KO Pa3HOCUT 3TU IIOABI — Ce-
Meuky. CXOOHBIE  TPHUCTOCOONICHHS — MPEACTABISIOT
HaMm Kpsiramku ¥ieHa (tabm. I, ¢ur. 6), scens, Oe-
pe3bl, HO OHHM Ooyiee NPHCHIOCOOTIEHBI JUIS IIOMOB,
MaJafoluX C BBICOTHI, M BCTPEYAIOTCS HCKJIIOUUTEINb-
HO Ha JAEPEeBBIX, MEXIY T€M KaK XOXOJIKH W CXOIHBIE
C HUMHU BOJIOCKH BCTPEYAIOTCS M y HHU3KOPOCIBIX pac-
TEHUH.

Bonma wurpaer ponb IpH IepeMEIleHHH HE TOJBKO
BOJSIHBIX PACTEHWH, HO M CYXONYTHBIX M, 4YTO 3aMe-
YaTeIbHO, CaMbIX KPYNHBIX W3BECTHBIX HaM IUIO-
OB — OpEeXOB HEKOTOPHIX MajbM, HalpuMep KOKO-
coBoif M eme Oonee KPyNHBIX OPEXOB MalbMbI J10-
Odouyeu. Opexu ITOH mMOCHeTHEH CIyXaT YKpalleHHU-
eM 0OTaHMYECKHMX My3€eB, M pPacCKas3plBalOT, YTO
MepBEIA MOAOOHBIA IIox wmMmeparop Pynmomsd Hamom-
HUJ YEPBOHIIAMH M BBICHIIAN UX HPUBE3NIEMY €ro IIy-
TemecTBeHHUKY. Opexd 3THX MaibM, Hajgas B MOpe C
NpUOPEXHBIX JEPeBbEB, PA3HOCITCS HATEeKO MO OK-
pamHaM OCTPOBOB M MaTepuKka. B KOKOCOBBIX IITOmax
3aMedaTeNbHBI 0COOEHHOCTH.

ClIeyIoImue Hapyxnas

KO)Ka HETpOHHWIaeMa JUII MOPCKOW BOXBI, a TOJICTHII
BO31YX,
9TO W TOJIJNEPKHUBAET OpeX Ha MOBEPXHOCTH MOPS.

BOJIOKHHCTO-MOYAIUCTBI  CIIOW  COEPIKUT
Ianee cneayer O4YeHb TBEpAas CKOpIAyma W OoJbLias
[0JIOCTh, HAIOJHEHHAss BOISIHUCTOM JKUAKOCTBIO —
Ora  KUIKOCTH

OONBIION 3amac MPecHOi BOJBI s MOTpeOHOCTEH 3a-

KOKOCOBBIM MOJIOKOM. COCTaBJIACT



polpllmia B TEUEHHE €ro JaleKoro MOPCKOro IUiaBa-
HUSI, COBEPIICHHO TaK, KaK 3TO HETAIOT MOPSKH IS
JabHUX SKCIIeIULHNI.

Tpetnit cnoco® pa3HOCKM IIJIOJOB Ha JaleKkoe
paccTosiHie — COJCWCTBHE >KMUBOTHBIX. 3IIeCh Clle-
IOyeT pas3auyaTh J(Ba PasdHUYHBIX crocoba. Mmm mof
LeIsIeTcsl  3a  Hapy)KHblE  IOKPOBBl  JKHBOTHBIX,
TJIaBHBIM 00pa3oM 3a UX IIepCTh, W BMECTE C HUMH
TepeMeIaeTcsl Ha JaJeKHe PacCTOSHHS, YTOOBI Tak
JK€ CIy4yallHO OTCTaTb OT HMX, Kak M mpuctai. Ta-
KM 00pa3oM MHOTHE pacTeHHs TaKXe IPOHHUKAIOT
B HOBBIE CTpaHbl BMECTE C BBIBO3MMOIO TyJa IUep-
CThIO JKUBOTHBIX. BooOmie B 3TOM crocobe mepeHoca
TUIOJIOB JKMBOTHBIE TPSIMO HE 3aHHTEPECOBAHBI; Ma-
JI0O TOTO, OH HEPEeIKO CTAHOBHUTCS I HHUX POKOBBIM.
IIpocreiimmii ciy4yail — Korzaa LENKHE IUIOAbl CBOHU-
MH KONIOYKaMH (WIM KpPIOYOUKAaMH, KakK, HampH-
Mep, ¢ur. 7 Ha Tabm. 1) mpUNEIUIAIOTCS K YKUBOT-
HBIM M, 3aJ€Bas 3a Jpyrue IpeAMEThl, B JPYroM Me-
cre ormagaroT. Ho OpiBatoT M ropasmo Oosee CIOX-
HblE CIly4ad; TaKOBBI, HAlpUMep, 3EPHOBKU KO8bl-
A, He TEPHUCTOTO, a APYroro BHIA, TaK Ha3bIBAGMOMH
mulpcel; OHM B HIDKHEH 4YacTH OYEHb 3a0CTPEHBI,
KOJIIOTCS, KaK WIVIa, a B BEpXHEH HeCcyT JUIMHHBIE,
HE MyIMHNCTBIE, a MPOCTO HHUTEBUAHBIE OCTH, KOTO-
pble, 3achIxas, KpyTATcs, OOXBaThlBasg CBOMMHM IIET-
JSIMH M y3JIaMH BC€, C YeM HPHUXOJST B CONPHKOCHO-
Benue. [lomaB B BomHy (wepcts. — Ped.) OBIIbI,
OHH KPENKO 3aIyTHIBAIOTCS B HEH, a OCTPBHIM CBOHUM
KOHI[OM IPOKAJbIBAIOT KOXY HECUaCTHOMY XHMBOT-
HOMY, TPHYHMHSS €My, OYEBHAHO, OOJbIIME CTpama-
HUs. ['me oBHBI macyTcss Ha mMacTOMIIAX, M300MITyIO-
X OTUM PpaCTCHUEM, OBYMHKH HUX TEPAKOT CBOIO
LEHHOCTh, TaK KaK OKa3bIBAIOTCS NPOOYpaBICHHBI-
MH OTBEPCTHSAMH, M OpakyloTcs, KaK HETOJHbIe s
BBIIENKH KOX. CllOKHEee IUIOABI OJHOTO DAcTEHHs,
eapnazogpumona (tabn. 1, ¢ur. #), BcTpeuaromie-
rocs B lOxuoit Adpuxe. ITo cBugerensctBy Jly06o0-
Ka, OHHM LEIUITIOTCS 3a TPHUBY JIBBOB M, KOTJa Te He-
OCTOPOXKHO IMBITAIOTCA HUX BbIKYCbIBATh, BIIMBAIOTCHA
CBOUMH Y>XKacHBIMH KOJIIOYKAaMH B POT, TaK 9YTO He-
CYaCTHOE >KMBOTHOE, He OyIy4d B COCTOSHHH OCBO-
GoxuThCs HEpPEeIKO yMHpaeT

cMepThlo. EnBa nm 3TH CiokHble (QOPMBI, MPUYHHS-

OT HHX, TOJIOJHOXO
OIMe Takue CTpagaHusad JKUBOTHBIM, CIYXaT IJIsd
PasHOCKU IUIOAOB, CKOpPEE OHHU CIIyXaT g 3alluThbl
OT )XMBOTHBIX.

ILlsemox u naoo

I'opa3no Gezo0umHee Ui JKUBOTHBIX W IOJIE3HEE
JUISL pacTeHHs APYToi crocod MCHOJIB30BaHUs ILIOJA-
MH JKHBOTHBIX Kak JBHrateipHON cwibl. Kak u mpu
UCIOJIb30BaHUM HACEKOMBIX LIBETaMH, OH OCHOBBIBA-
eTcsi Ha OOOIO/IHOM TOJb3e, Ha MPUBIICYCHHH XKHUBOT-
HBIX HW3BECTHBIMM YaCTAMH IUIOJA, TOAHBIMH B IHILY.
TakoBbl COYHBIE M MSCHCTBIC IUIOJbI,
3eMIstHUKHA (Tabn. I, ¢ur. 9) wuimm KOCTOYKOBBHIE
IUTOJBl BUINHM, 4YepeMyXxu, mepcuka (tabm. I, ¢wur.
10), manuubl ¥ T. 1. DTOT cnoco0 Pa3sHOCKH OCHOBAaH
Ha TOM, 4YTO HTHLBI HIM 3BEpH YMOTPEOISIOT I3TH
IUIO/Bl B THUILY M Pa3HOCAT HA JACKUEC PACCTOSHUS,
pazOpaceiBas ¢ CBOMMH O3KCKpeMeHTaMH. [l TOro
4TOOBI 3TO OBUIO BO3MOYKHO, HEOOXOAMMO, YTOOBI M-

Hanpumep,

KOTh IUIOJA IpUBJCKAJa JKMBOTHOE Kak JiaKoMas
nuia u Gpocanack eMy B IJla3a M B TO )K€ BPeMs 4TO-
OBl ceMeHa OBUIH 3alUIIEHBI TaK, 9YTOOBI MOTJIH IPO-
XOIUTh 0e3 Bpela uepe3 NHUIEBOH KaHal >KMBOTHO-
ro. OTO OCYLIECTBIISICTCS TaKUM 00pa3oM: IOKa ce-
MEHa DPa3BUBAIOTCA M €lle He 00pa3oBall TOJICTOH,
3alIMIIAIONEeH WX OOOJIOYKH, BKYC IUIOJIOB CBOUM
M300MIIMEM KHCIOT M DPas3HBIX TEPHKHX, BSDKYIIHX
BEIIECTB HE IIPHBIEKAET >KUBOTHBIX, Ja K TOMY K€
OHHM MaJio 3aMETHbI, TaK KaK HE OTJIMYAIOTCS LBETOM
oT auctheB. Ho Korzma cemeHa cO3pelnu W MOJIYYHIIN
3aIIUINAIONIYI0 UX 000J0YKy, B IUIOAAX HAKOILISIOT-
Csl CaxapucThle, KpaxMaJlMCTble M JIPYrMe IHUTaTellb-
HBIE BEIIECTBA, M OKpacKka IUIONOB Opocaercst B IJia-
3a. Oco0eHHO paclpoCTpaHEeH SIPKUH KpacHBIA WU
XKENTBIH 1IBEeT. DTOT Ccroco0 pa3HECEeHMs] CEMSH BMe-
CT€ C DKCKPEMEHTaMH >KHBOTHBIX BBITOJEH JUIS pac-
TEHHUs €le U TeM, YTO Mo4Ba B OJIMKAMIIEM cOCelCT-
Be OKa3bpIBaeTcsi Ooraro ynoOpenHoil. M3BectHo, 4TO
Jake arpoHOMBI Mpeularaid pa3OpachlBaTh CEMEHa,
MIPEeABAPUTENIFHO BBHIMAUMBAs MX B HABO3HOH JKIDKE
1 OoOBOJaKMBas MHHEPAIbHBIMH yNOOpPEHUSIMH, Ha-
X0 Takoil crmoco® pacrpesenieHus yIoOpeHusl Hau-
Oomnee >KOHOMUYHBIM. OUeBUAHO, pacTeHHE MHpPEIBO-
CXUTHJIO 3Ty MBICHb. Y HEKOTOPBIX pacTeHHH 3TO
MPOXOJK/ICHHE TIUIOJIOB 4Yepe3 MHIIENPUEMHHK IKHU-
BOTHBIX OKa3bIBA€TCS HEOOXOAMMBIM B CBSI3H C CO-
BEpILIEHHO 0COOBIM HX 0Opa3oM >ku3HHU. TakoBa, Ha-
HpUMED, OMend; 3TO — YyKEAIHOe pacTeHHe, KOTO-
poe BCTpedaeTcst y Hac Ha [ore M MHOTJa JaXe NpH
HOCHUT OOJIBIION BpEJ MJIOAOBBIM ACPECBbSIM; OHA MO-
KET MOonacTb B YAOOHOE YCIOBHE Ul IPOpacTaHHs
TOJIBKO TIPH CIEAYIONIMX YCIOBHUSX: ee Opocaromuecs
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m Tam OONbI0 IJIOJbl MOXHPAKOTCS NTUIIMMH, KOTO-
pBle, camsich Ha UCTUH COCEIHUX pACTEHHU, Pa3HOCAT
CeMECHa C CBOMMH OJKCKpeMeHTamu. OTMEHa omesrbl
OKAIIBIBAIOTCS TOKPHITBIMU KpaifHEe JIMIIKAM BEINECT-
BOM (TaKk Ha3blBACMBIM NTHYBUM KJIEEM), BCICICT-
BHE€ YEro OHHU IUIOTHO HPWIMMNAIOT K CTBOJY H, IPO-
pactas, ImycKaloT B HEro KOPHH, IPOAOJDKas CBOHU
OOBIYHBIA Ty>KeSTHBIA 00pa3 >KU3HH.

Ho Bcsikuii 3HaeT, YTO 4YeIOBEK OOBIKHOBEHHO HE
OTpaHMYUBAETCS  OJHAM  pa3OpachlBaHHEM  CEeMsH,
HY)XKHO eIle M03a00THTECS 00 WX 3aJeNKke B IIOYBY.
[lo3HakomMuMCsT ¢ JBYyMs CIy4asMH, TOKa3bIBaIOIIH-
MH, KakK CIpaBsIeTCs pacTeHHe W ¢ JTOH 3amadeil.
H3BecTHO OnHO TON3ydee pacTeHHE (NUHAPUA UUM-
oan apus — Tabn. 1, ¢ur. /1), xoTopoe pacTeT Ha
OTBECHBIX CKalaX W CTeHaX. [IIogpl ero MMewT BUX
CyXHX KOpOOOYEK, KOTOpHIE, JIOMAsCh, PACCHIMAIOT
Cyx#We MeJKHe ceMmeHa. [Ipm TakumX yCIOBHAX, Kaza-
J0ch OBI, HET HUKAaKOW BO3MOXKHOCTH JOCTHTHYTH TO-
ro, 4To0Bl CeMeHa NMPHCTATU K TBEPAOH OTBECHOW MO-
pone. Ho mimomsl yxXumpsioTcs, NPekAe YeM pacchl-
maTh CeMeHa, 3a0WUThCS B PpACLIENUHBI CTCH, TAE Ce-
MeHa HaxomiaT Oe3omacHoe yoOexume. OOBsSCHICTCS
3TO OYCHb NPOCTO: HOXKU IUIOIOB OONAmaloT TeM,
9YTO MBI. TOBOpPSL O POCTE, HA3LIBAIM OMPUUAIMeIb-
HbIM 2e1UOmMPOnU3IMOM. DTO JETKO J[10Ka3aTh, BBI-
pamBas pacTeHHE B TOPIIKAX; TOTJAa MBI 3aMETHM,
9TO Tpu OOKOBOM OCBEUICHWM IBETOYHBIC TOJOBKH
3arp0aroTcsi K CBeTy, a INIOfOBElE — OT Hero. [lpm
Takoi OOCTaHOBKE ITO HE MMEET JUISl PAacTeHMs] HHKa-
KOTO 3HAuUeHWs, HO KOTJa OHO pacTeT Ha OTBECHOI
CTeHe, TO KaKABIH pa3, KOrja IUIOJIOBBIE HOXKH Oy-
IyT TepeMeIaTbcsi 4depe3 Imenb, OHM OyayT 3aru-
0atbCs B HEE U T. 1.

Haxonen, exBa mu He camoe 3aMedaTeNIbHOE SIB-
JICHWE TPEICTaBIsIeT MEXaHHW3M 3apbhIBaHHSA B 3EMIIIO

36pPHOBOK  HACTOSIIEr0, IIEPUCTOTO KOGbLNA, STOU
Kpachl HAIIMX IOXKHBIX cTened. OHH MPOAOIKAIOTCS
Ha BEpIIMHE B JUIMHHYIO OCTh, HA KOHIIE IEPEeXOms-
oyro B KpacuBoe mepo (tabm. I, ¢ur. 12), xoropoe
JIETKO TIOAXBATHIBAETCS BETPOM M HECET ILIOJ JaJIeKo
mo crend. HmkHUN KOHEN CHaOXEeH OYEHb OCTPBIM
KPIOYKOBAaTBIM, BOH3AIONIMMCS B 3€MIIO HPHUIATKOM.
3areM IMycCKaeTcs B XOJ CIEOYIOIIMN CIIOXHBIA MeXa-
Hu3M. OdeHb THUTPOCKONHMYECKas B HIDKHEH, TOJIOH
CBOEW YacTH OCTh M3rubaeTcs AByMs KOJEeHamH, Ola-

rojapss 4eMmy TIIepO OYeHb CKOpO TPHHHMAeT MOYTH
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TFOPU30HTAIBHOE IOJIOKeHHe. TOombKO TOrza. HO HeE
paHre, OOHapyKHMBaeTCs JAPYroe MIBIKEHHE — BKpYy-
YUBaHUE BEPTHKAIbHOM HMIXHEH wactu ocTtu. Bpa-

masch BOKPYT BEPTHUKAIBHOW OCH. IEPO PAaHO WU

MO3[IHO YNUPAETCsl B KaKylO-HUOYIb CONOMHHKY WIIH
cTe0eNlb OKpYJXKAaroIled TpaBbl, W TOTJa JalbHeWIIee
CKpPYYMBaHHE OCTH, IONYYHBIICH TOYKY OIOPHI, Ha-
YMHACT BBHHYUBATH OCTPYIO 3€PHOBKY, Kak Mpo0o4-
HUK, B 3EMJII0, I[PHYEM [OKPHIBAIOIINE IUIOJ JKECT-
K€ BOJIOCKH, TOpYAIié BBEPX M HEMHOT0 B CTOPO-
Hy, eme Ooiee 3aKpeIUBIIOT 3epPHO, KaK Ha SIKOpe.
MoxHO ObLIO OBI

noaymarb, 4YTO IIpU HACTYIUICHUU

BIQKHOTO  COCTOSIHUSI ~ OKpYXaromied  aTMocdepsl

3epHO OyIeT TeM JKe MOPAAKOM BBIBHHYHMBATHCS 00-
paTHO M3 MOYBBL, HO Tak Kak o0a mpolecca MOBTOPS-
I0TCS B TOH JKE MOCJIENOBaTeNbHOCTH, TO IEPO IMPEekK-

e BI)ICB06OHI/ITC${, CTAaHCT BEPTUKAJIBHO W  3aTEM

HAuHEeT BpalllaTbCid HA CBOEH OCU. HE YBJIEKas B 3TOM
IBIDKEHUM 3apBIBIIYIOCS 3€pHOBKY. Jlpyrumm cioBa-
MH, 3€pHOBKAa OyJeT BBHHUYMBATHCS IIPH 3aKpydHBa-
HUM, HO He OyIeT BBIBUHYMBATHCA IIPU PacCKpydHBa-
HOM U MAayo-TIOMaily 3apoercs TIIyOoKo B 3eMmo. Yc-
MeX 3TOr0 MPOIECCa, OYEBUAHO, 3aBHCHUT OT MOPAIKA

MOCJIEOBATEIbHOCTH JIBYX [IBIDKCHHMH: wu3ruba ocTu

n €€ BpalicHus:. EnBa mu Bo Bcel OESTEILHOCTH pac-

TEHHs Halgercs Kakoe-HHOynp SIBICHHME, HOcCsAIIee

TaKyl0 T€4aThb pa3yMHOCTH, TPETyCMOTPHUTEIHLHOCTH

Wi, Kak (uiocopsl TOOAT TOBOPUTH, IEIECO00-

Pa3HOCTH.
B nocnesnee Bpems Hapoaunachk Ienas  IIKOJa

TakuX  OOTaHUKOB-QUIOCO(OB,  yTBEPKAAIOIMIHUX  HA

OCHOBAaHHUHA HO,E[O6HI>IX ClIy4ya€B B JKU3HM pPaCTCHUS,
YTO MbI JOJUKHBI IIPUNIMCATH €MY CO3HATCIBHYKO [J€-

ATCJIIBHOCTh, IIPpU3HATh, YTO OHO YYBCTBYET H JaXKC

pacCykga€t MU COOTBETCTBEHHO C OSTUM HalOpaBJsICT

CBOIO HeﬂTCHLHOCTBl. Ha 5»T0 MOXHO OTBETHTH: BOT

BaM TIpuMep Hamboiee pa3yMHOro JAeiCTBHSA, HO

NPOUCXOJAIIETO0 B OpraHe, 3aBEJOMO MEPTBOM —

cyxoM. Od4eBHAHO, pa3yMHOCTb 3Ta TOIBKO Kaxy-

IasiCsI, ¥ TS Hee HYKHO MCKaThb IPyroro oobscHe-

I B T'epmannn oHa mpeacraBieHa Ootannkom @parce, u3-
JIOKMBIIMM CBOE YYECHHE O AyIIe PACTCHHS B [BYX OOBEMHC-
THIX, POCKOIIHO MUIIOCTPUPOBAHHBIX TOMax, y HAac — aKaje-
mukamu PamuHIBHBIM U BOpoIuMHBEIM B B OCOOEHHOCTH MpO-
(eccopom  [IonOBIEBBIM, MBITAIONIMMCS B CBOEM  y4eOHHKE
BHYLIUTb y4CHHKAM, YTO PACTCHHE YyBCTBYET M MBICIIHT.



HUSI, TIOMHMO BOOOpa)kaeMOil CO3HATENHFHOCTH pac-
TEHUsI, ero OyATO OBl CXOJICTBa C JKAUBOTHBIM HIIH Ja-
e dYenoBekoM. Kakoe oObBsSCHEHHE HaeT COBpPEMEH-
Hasl CTporas Hayka TakuM ()akTaM, Mbl yBHAUM B

L]semox u nnoo

MoclieJlHeN TI1aBe, a MoOKa 3aliMeMCsi BOIPOCOM, B
yeM 3aKII4aeTcs JeHCTBUTENBHOE, a HE BbIIyMaH-
HOE CXOJICTBO PACTCHHS W J>KUBOTHOTO M B YEeM HX
paznuuue.
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PACTEHUE N XNBOTHOE

Xoosiuue nonsimust 0 pasiuvuu Meofcdy pacmenuem U HCUOMHbIM. — Cnocobnocmo pacmenust K

Cruoicenuro. —ﬂ@uofceﬁuu MUKPOCKOnUYecKue: npomoniaimsl. 300CNop, HCUBUUKOB. f,ZISMDIC@HMﬂ

0p2an08 8bICUUX paceHUti N0O GIUAHUEM BHEWHUX YCI08Ull (Meniomel, céema,). —

Pazopasicumenvuvie opeanst. — Mexanuzm smux osudsicenuti. — CamonpoussonsHo 08uddCYywUecs

opeanwi. — [onwbsa paznuunsix 0sudicenutl 05t pacmenus. — Buympennee cxoocmeo npoyeccos

osudicenus y pacmenuil u y dcusomuulx. — Cxodcmeo npoyeccog numanusa. — Cxodcmeo npoyecca

ovixanus. — [vixanue u 6poscenue. — Cxo0cmeo AGNeHUL pa30PaA*CUMENbHOCIU U AHECTE3UU Y

arcugommublx u pacmenutl. — Obnaoaem au pacmenue co3Hanuem? — Pasnuuue mexcoy sHCUBOmMHbIM

u pacmenuem He KayecmeernHnoe, d Kojlu4ecmeeHnoe, He Kamesopudeckoe, a munudeckoe. — HUmoeu

ONbIMHOU PUIUOIO2UU He UCYEPNBIBAION 3a0aY MOl HAYKU

B NPEAIICCTBOBABIINX JICKIUAX MBI O3HaKOMH-

JUCh C TpeMs OTHPABIEHHSIMU PACTUTEIBHOIO Opra-
HHU3Ma: TUTaHHEM, pOCTOM U  BOCIIPOU3BEICHUEM,
KOTOpPOE€ C WM3BECTHON TOUKH 3PEHMS MOXKHO paccMa-
TpUBaThb Kak 4YacTHBIM ciy4yail pocra. Ilpu mnosepx-
HOCTHOM B3IJISIe¢ Ha TPHPOAY, MMesl B BHIY TOJBKO
Te (GOpMBI W Te SBIEHHS, KOTOPHIE BCTPEYAIOTCS Ha
Ka)XIOM IIary, Mbl JETKO MOXKEeM IPHTTH K 3aKIIo-

YEHUIO, YTO OTUMU TpPEMA OTIPABICHUAMU HCUEP-

MBIBAEGTCA BCSI OKU3HEHHAs JESTENbHOCTh PACTECHHS.
Ota MBICITb BBIpa3Uiach B TOM OIPEIEIEHHU PaCTH-

TEIHHOMI KU3HHU, KOTOPOC CIIOXKHIOCH, BEPOATHO, C

HE3allaMATHBIX BPEMCH! pacmerue Hcueem (TO

€CThb pacTeT, TMHUTAETCH), HO JUWEHO OBUNCEHUs;

HMHOrJZa €lE€ MNOACHAKT: Npou360j1bHOcO0 NBUIXCHUSA.
B oatom OTCYTCTBUU BUIKXCHUS,

MbI BUAUM

CaMOZIEATEIbHOCTH,
4epTy, OTIMYAIOLIYIO
pacTeHHE OT >XMBOTHOTO; HEJApOM U OOpaTHO — O
YeJIOBEKe,

CYIIECTBEHHYIO

XKHU3Hb KOTOPOTO OrPaHWYMBAETCA UYHUCTO
pPACTUTENBHBIMH IIPOLIECCAMU, MBI TOBOPHM, UYTO OH
mpo3sibaer. Ho cmpaBeanuBo nu Takoe oOImee Cyx-
neHue o pacteHuu? boree mMpoKuil B3I Ha pac-
TUTENBPHOE 1LAPCTBO, Ooyee ONM3KOE 3HAKOMCTBO C
pacTeHHeM BCKOpe YyOeXHAloT HAac B IIOCHENTHOCTH
TaKkoro OOOOIIEHMs; MBI C YIUBICHHEM OTKPHIBAEM,
YTO SIBICHUsS [ABIDKCHUS HE TOJIBKO HE OTCYTCTBYIOT,

HO JaXe OYeHb paCHpPOCTPAHCHBI
MHpE.

B PACTUTEIHEHOM
IIpexxne Bcero obGpaTumcs 3a MOKA3aHUSIMU K MH-

Kpockory. bynem Habmromate mpu ero MOMOIIH Iie-
JIy10, HETOBPEXICHHYIO KJIETOYKY B 3IOXY €€ IIOJIHO-
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IO pasBUTHI U IIPH BO3MOXKHO €CTECTBEHHBIX YCIO-
BusiX. Jlms 3TOro BBIOEPEM BOJIOCKH, IIOKPBHIBAIOIIHE
B BHUJE TIyIIKa IOBEPXHOCTb CTeONel M JUCTBEB WU
MOJIOZIBIX KOPHEM M COCTOSIIME W3 OAHOM KIETKH WU
OJHOTO psifia KIETOK, WM )€ OCTOPOXKHO BBIPEKEM
OCTpoil OpHTBOH JIOMTHK W3 JIUCTa WM CTEONS BOIS-
HOTO

pacrteHus, Takoin

HanmpuMep  BaJUIMCHepHH!.
TOHKHUH, 4YTOOBI OH OBUI MHpO3padyeH, HO 4YTOOBI MPH
BCEM TOM pacCMaTpHBaeMble KJIETOUYKM HE ObUIH Io-
paHeHbl. Bopmsnble pacTeHus yAOOHBI HMMEHHO TOTO-
My, 9TO BCE€ HAONIOAEHHS MOA MHKPOCKOIIOM IIPOM3-
BOJIATCA B BOJE, CJIEJOBAaTEIbHO KJIETOYKA OCTAETCS
B ecTecTBeHHOW cpene. Ecnm Bce ycnoBus cobmrone-
HBI, TEMIIepaTypa HE CIHUIIKOM HH3Ka M KIETOYKH He
MOBPEXIEHBI, dYepe3 HECKOJIbKO MHHYT Ha HaMNX
rnazax oOHAapyXHTCS OJHO U3 CaMbIX JIIOOOIBITHBIX
SIBJIGHUHM, KaKO€ MOXET MpeICTaBUTh OpPraHUYECKUI

mup. CoOK KJIETOUKH WM, BEpHEEe, Ta COCTaBHas
9acTh €€ COJEPKHMOro, KOTOPYI0 MBI HAa3BalH IIPO-
TOIJIa3MO2 — W KOTOpas B BHUJE CJIOS TYCTOH KAA-
KOCTH BBICTHJIACT BHYTPEHHIOIO IIOBEPXHOCTh CTEHOK
WIX XK€ B BHAE CTIPyeK IepeOpachlBacTCsl depes3 Io-
JIOCTh KJICTKM, HANOJHEHHYIO Oojiee J>KHIKHM COKOM,
3Ta TMPOTONIa3Ma CHauvala MeJIEeHHO, 3aTeM OBbICT-

pee u ObICTpee HAUMHACT JBUraThCs B KAXKIOH Kie-

! PacreHue, KOTOPOTO Y3KHE TECbMOBU/IHBIE JIMCThSI MOMK-
HO BWETh B JIOOOM KOMHATHOM aKBapuyMe, a IBETHI B IEpPH-
Ol  OIUIOJIOTBOPEHHUS JII00OTIBITHBIE
OIHCAHHBIE B IIPe/IIecTBOBaBIIIEH sieknuu (dur. 68).

CM. BTODYIO JIEKIIUIO.

IIPEACTaBJIAOT ABJICHUA,



Touke®. JIBWXKEHHE 3TO OCOOCHHO SCHO 3aMETHO B
TeX ciydasx (Kak y BaJUIMCHEPHH), TNI€ B MPOTOILIA3-
Me IUIABAIOT SIPKO-3€JICHBbIE 3EPHBINIKH XJIOPO(HILIa;
MOXKHO BHJETh, KaK O9TH 3€PHBIIIKH, YBJICKaeMbIC
OBICTPHIM TOKOM IPOTOILIA3MbI, HECYTCS BJIOJIb OJHOM
MPO/IONBHON ~ CTEHKH  KJIETOYKH,

HOHCpe‘IHOﬁ CTCHKC,

3aBOPAuMBaAIOT IO
CIlyCKAlOTCSI II0 ApYroil mpo-
JIOJIbHOM, BHOBb 3aBOpAuMBalOT 10 JPYroil mnomepeu-
HOM CTeHKe, 4TOOBI BEpPHYThCA K TOUKE CBOETO OT-
[IpaBJIeHHUs, M 3aT€M BHOBb U BHOBb IIOBTOPSIOT CBOE
KpyroBoe CTpaHCcTBHE. OTO ObICTpOE BpallaTeIbHOE
JBIDKEHHE MPOTOIUIa3Mbl MOXKHO HaOMIOAaTh B Of-
HOH W TOW ke KIEeTOYKe II0 IEeIbIM dYacaM U Jlaxe
JHAM. B Takmx kieToukax, B KOTOPBIX IPOTOILIA3Ma
obpasyer oOLIyl0 CeTh CTPyeK, JBWKCHHE HE OTrpaHu-
YMBaeTCS KPYroBBIM TOKOM BJIONb CTEHOK, a 3aMeda-
eTcd U B TOHKUX CTpyHKax, NepeceKarolluX II0JIOCTh
KIETKH: TaKoe JABIDKCHHE MOXHO 3aMETHTh B JITIOO0M
BOJIOCKE, B 3HAKOMBIX HAaM BOJIOCKAX TpPaJeCKaHIUU
(cM. ¢ur. 15), B Xrydux BOJOCKAaxX KpamlWBBL, a Tak-
K€ B KJIETOYKaX MSAKOTH IUIOZOB, Kak, Hampumep, B
TeX KPYNHBIX, CBOOOAHBIX, BHIUMBIX IPOCTHIM TIJIa-
30M KJIETOYKaX, M3 KOTOPBIX COCTOST CaMble 3pelble,
pacceimaTtele 9acté apOysa. CToWT B34Th WITION He-
CKOJBKO TaKHMX KIETOYeK — M, TMOJOXKUB HX IO MH-
KPOCKOII, B K&)XIOH M3 HUX YBUIUM O3TO JIIOOOIBITHOE
SIBJIGHUE CTPYHWYaToro JABWXKEHHs TMpoTomia3mbel. Ta-
KM 00pa3oM, TpOTOINIa3Ma OIHMCAHHBIX KIETOYEK
HAXOJMUTCS B IOCTOSSHHOM JBM)XXEHHM, M JBHXCHUU
MIPUTOM CaMOCTOSATETBHOM, TaK KaK OHO HE BBI3bIBA-
eTCsl HHUKaKMMHM BHEIIHUMH (DU3HYECKHMH JesTes-
MH,

XOTS OTH JeATeNH, Kak,

OJICKTPUYECTBO, MOI'YT HU3MEHATD,

HampuMep, TEeIIoTa,
TO €CTb YCKOPATh
WIN 3aMeIUIsITh, WJIN Jake BOBCE IIPEKpalaTh ero.
HaM u3BecTHO Tak MHOTO NPUMEPOB 3TOTO IBMKEHUS
U B TaKUX pa3HOOOPA3HBIX CiydasX, YTO CTAHOBUTCS
B BBICIICH CTENICHH BEPOSTHBIM, UTO JBIDKCHHE CBOM-
CTBEHHO NPOTOIIa3ME BCEX KIETOYEK, M0 KpalHeH
Mepe B U3BECTHBII IIepPUOJ UX CYIECTBOBAHHSI.

OTO ABWKEHUE MPOTOIUIA3Mbl HHOTZA OOHAPYXKH-
BaeTcsa B emie Ooinee JIIOOOMBITHOH (opMe M B TakMX

pasMepax, YTO CTAHOBUTCS BUMMBIM Ja)K€ HEBOOPY-

! He cnemyer yryckath W3 BHJ, YTO [JBIJKCHHE 3TO YBEIH-
YEHO MHUKDOCKONIOM; B JICHCTBUTEIBHOCTH OHO OYECHb MEJUICH-
HO, OOBIKHOBEHHO HE CKOpee [BIDKCHHS MMHYTHOM

OOBIKHOBEHHBIX KapMaHHBIX 4aCOB.

CTpeIKH

PacTeHve u XxmBOTHOE

JKEHHOMY T1Jazy. EcTh rpymnma opraHusmoB [0 TOro
CBOEOOPA3HBIX, YTO JIONrO€ BpeMs HE 3HAH, KyAa UX
MPUYHCIIUTh — K PACTEHHSAM WM K JKUBOTHBIM; Ja U
TEIephb €Ile HEKOTOPBIC YYCHBIC MOMEIIAI0T UX B 0CO-
00e TpeThe IapCcTBO HE PACTEHHH M HE XHUBOTHBIX, HO
CrpaBelyIiBee MX OTHECTH K MNPOCTEHIIMM pacTeHH-
sM, UMEHHO K rpubam. OHH Ha3bIBAIOTCS CAUZUCTNBI-
Mu 2pubamu, MOTOMY UYTO B TEUYCHHUE 3HAYUTEIHHOMN
IO CBOEH JKM3HM NPENCTABISIOT HE YTO HHOE, Kak
HAaKOIUICHHE TMPOTOMJIa3Mbl 0e3 BCSIKOrO CTPOEHHMS,
0e3 KICTOYHBIX 00O0JI0YEK, CICHOBATEIBHO HMEIOT B
cim3u, OECIBETHOW, OypoBaTod WM SIPKO-)KEITOrO
nBeta. OpraHu3Mbl 3TH TOSBISIOTCS Ha TOBEPXHOCTH
THUIOIIETO JePeBa, TICIONIUX JUCTBEB U T. [.; OCOOCH-
HO XOpOIIO W3BECTEH OIWH MOAOOHBIA OpraHU3M, MO-
ﬂBJ'lS[}OLLlI/IﬁCH U Ha quax ](Opbﬂ Ha KO>XCBCHHBIX 3a-
Bomax. Kak BumHo Ha akBapemsix A. H. Crporanosal,
9TO HEOOJNBIINE MAaCChl KEJITOrO I[BETa, HE HMEIOIIHE
HHUKaKO#l oOmpeeneHHoi (OpMbl, a MPOHHU3BIBAIOIINE
THUIOIIMI TIEHh B BUJE TOHKHUX IPOKIJIOK WM COOH-
paromyiecss Ha TIOBEPXHOCTH B BHIE pa3sHOOOpa3HO
BETBSILIMXCA CTPyeK WM OoJiee CIUIOMIHBIX, OKPYIJIO-
OyropuaTblXx C IMOBEPXHOCTH CKOMIeHHH. CTOUT MpH-
KOCHYTHCSI K HAM TaJIbLIeM, YTOObI YOCOHUTBCS, YTO 3TO
TONBKO TyCTasi >KUJAKOCTb, A ecmu
4eM-HHOY/Ib OTMETHUTH TOJIOKCHHUE W 3allOMHUTH (Hop-

BPOJIE CMETaHEL.

My OTHX MONYXHIKHX Macc (TaKk Ha3bIBAEMbIX IUIa3-
MOJIMEB), TO, K HEMaJOMy YIMBJICHHIO, 3aMETHM IO
MPOIIECTBMH HEOOJBIIOr0 MPOMEXKYTKAa BPEMEHH, YTO
OHU 3HAYUTEIBHO MEPEMECTHINCh W HM3MEHIIM CBOC
ouepranue. [IpUcMATpUBAsCh MPHUCTAIBHEE K OIHOMY
TOHKOMY Pa3BETBIICHUIO IUIa3MOAMWS WM, elie Jydlle,
HaONrONasi ero IoJl MHKPOCKOIIOM, MBI HEIOCPEICT-
BEHHO yOemaeMmcsi B €ro JBIDKCHHH. OTH BETOYKU
WA CTPYHKH BBIMYCKAOT U3 Ce0sl OTPOrH, B KOTOPHIE
NepesInBaeTCs MPOTOIUIa3Ma U3 COCSHUX YacTeil; 00-

I JTroGOrmBITHO CPaBHUTb OTH XYJIOKCCTBEHHBIC aKBape C

akBapenbio  dpaHce, O KOTOpOil yNOMHHAIOCh B  IPEIECTBO-

BaBuiel jekimu. Ha mepsoit  Tabmuue mnepsoro Toma - cBoeit

MPECIOBYTOM, M3JAaHHOH C  HEOOBIKHOBEHHOM  POCKOLIBIO — KHUTH

«Das Leben der Pflanzen» oH ToK caM W300paXkaeT CIM3HCTBI

I'pI/I6Z Ha BBIBOPOUCHHOM KOpHE Jepesa BUIOHECTCA Kakoe-To

MSTHO, BEJIMYMHOIO ¢ J00pyI0 MOJOBMHY TyT Jke mpo0eraomeit

JMCHLIBI M OKpAIICHHBIM B  cepo-3eieHbiii  1Ber! HeBompHO 3a-

KpaZbIBa€TCs COMHEHHE, HE TPHHAT JIH quHBIﬁ aBTOp JIUIIAA-

HUK 3a CousHCTeIi Tpub. BuaHo. [fo3rmaroibcTBOBaTh O IyIe

TJIa3MOIMsA TOpasio Jierye, 4em 14306pa3mb €ro TeJo.
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pa3eBaBIIMICS OTPOr BCKOpE BTATHBAETCA OOpaTHO B
ofuryro  maccy, JpYroi, TpoTomIasMa
OPUINBACT K HEMy; TakuM 00pa3oM, TO CTATUBAsCh,

HOABJISACTCA

TO pacCIUIBIBAsCh, IUIA3MOJMI MOJI3ET BO BCE CTOPOHBI
(dur. 73 u 74, BHM3Y), HO NPEHMYILECTBEHHO IO OJ-
HOMY KakoMy-HUOyJb HaIpaBICHUIO, BECh MEPEHo-
3aeT C MeCTa Ha MECTO Ha 3HAYMTENIbHOE PacCTOSHHE,
BBIIOJI3a€T HA CBET, BCIOJI3Aa€T BBEPX Ha BCTpEYalo-
muecss MPeAMETHI, HalpuMep Ha MOJACTaBICHHYIO €My
Oymary WM CTEKJIO, — CJIOBOM, CTPAHCTBYET IO TeX
1op, MOKa He HACTYNUT JUIi HEro Hepuoja pa3MHOXKe-
nug. Torma oH mpeBpamaercss B HEOIpeeJeHHOW
(dopMBI JIeNelKy, BEIWYMHOM HMHOTAa B LEIylo Jia-
JOHb. OTH JICHEIIKM CHAa0XXEeHBbI TOHKOHM, OYeHb XpyIl-
KOH, JIErKO IpOJIaMBIBAIOLIEHCS KOPKOM, IOJ KOTOpOH
OKa3pIBAaeTCS  TOHYAWINAs  IbUIb,  HAIIOMHHAIOIIAs
NbUTh, KOTOpasi TMOJHUMAETCS MH3-TIOJ HOT, KOTJa pas-
JABUIIb 3pefbli noxkaeBuk. [Ibuib 3Ta B 000MX ciyda-
SIX COCTOMT TJIaBHBIM 00pa3oM M3 MeJIbYaHIINX KIIETO-
YeK, CHyKal[uX JUIi Pa3sMHOXEHUSI 3THX TpuOOB,

9T0 uX cnopel. CHOpBl HAIIEro CIM3UCTOrO Tpuoda,
mpopacrasi, cOpachBalOT 000JIOYKY U BCKOpe oOparia-
I0TCSI B MUKPOCKOIIMYECKHUE MACChl, IOCTOSHHO MEHs-
fonecss B cBoe opme, — B KOMOYKH MPOTOILIA3MBI
(¢ur. 74), xoTopble NpPEACTABISIIOT B MAaJIBIX pa3Me-
pax TO K€ TOJI3ydee MEepesMBYaTOE IBIXKEHUE, KOTO-
pO€ TONBKO YTO OMMCAHO Y IENBIX IUIa3MOJHEB, YTO H
MOHATHO, TaK KaK CaMH IUIa3MOJANM, TO €CTh 3aMeT-

HBIE [JId HEBOOPYXCHHOI'O TIJia3a CKYYCHHSA IIPOTO-
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IUIa3MBl, O0pasyloTcs 4epe3  CIUSHHE TPOMaIHOTO
YHUCIa MHKPOCKOIMHMYECKH MAaJbIX KOMOYKOB,
LIeAMUX U3 crop (¢ur. 74).

Y05 CIIeI0BaTENbHO,
3TOM OCHOBE BCSKOW KIJICTOUKH,

>KMUBOTHOM,

pouc-
BUJINM, YTO IPOTOILIA3ME,
pacTUTENILHOW WK
mpucyie cBoeoOpasHoe,
JIOCTATOYHO OOBSICHEHHOE JBHXKCHHE,

[oKa ele He-
U TPUTOM He-
3aBUCHMO OT TOro, OyJaeT Ju OHa 3aKiIioyeHa B 000-
JI0YKe WM OyZeT COBEpIIEHHO CBOOOIHA, KaK B ILIA3-
MOJUSIX CIIU3HUCTHIX TprHOOB!.

OnucaHHBIMH CIy4assMH HE HCUEPIIBIBAIOTCS  SIB-
JICHUST JBWOKECHHUSA, TIPOSABIISIEMBIC paCTMTeJ’IbHOﬁ KJIC-
TOUKOH. MBI 10 CHX MOp MO3HAKOMUJIMCH C OJHUM pO-
JOM JBWKCHUSI — TEKyYHM JBIDKEHHeM OecopMeH-
HBIX MacC; IIO3HAKOMHUMCH TCIEPhL C 6]>ICTp]>IMl/I Io-
CTynaTecJIbHBIMU JABHKCHUAMU LECIIbIX KJICTOYCK.
CropoBbele  PAacTCHUs] NPEACTABIAIOT HaM OecyucieH-
HBIE TMpHUMEpHl MONOOHOro sBiIeHUS. BriOepem Hayna-

4y HECKOJIBKO IPUMEPOB, OCTAHABIINBAACH IIPEUMY -

HIECTBEHHO Ha PpacTCHUAX, NONAJAIOUIUXCSA Ha Kax-

noM mary. [lonbGepem, Hampumep, MepTBYIO MyXy U
OpocuMm ee B crakaH ¢ Bomoil. He mpoiimer nByx-Tpex
JTHEH, KaK MbI 3aMETUM TOHYAHNIINIA OENbIHA MyIIOK.

! CyIuecTByeT BIOJIHE YOBJICTBOPHUTEIBHAS IOIbBITKA (H-
3UYECKOTO OOBSCHEHMSI 3THX JBIDKCHHH. MBI, K COXaJICHHIO,
HE MOXKEM OCTaHOBHTBCSI Ha HEW. Tak KakK JUlsl 3TOro Motpedo-
BAJIOCH OBl UIMHHOE OTCTYIUICHHE B 0ONAcTh (DM3MKHU: CKaKEM
TOJIBKO, YTO, CMEIINBAsl J(BE YKUIKOCTH, MOYKHO TOJYYHUTH MOJ
MHKPOCKOIIOM COBEPIIICHHO TaKHE e (HOPMBI 1 ABIIKCHHSL.



oOpasyromuii kak Obl CHSHHE BOKPYT BCErO Tejla My-
x# (¢ur. 75). DTO IUIECEHb, TO €CTh MHUKPOCKOIHYe-
ckuii rpubok. PaccmarpuBas mojx MHKpPOCKOMOM ITy-
YHCTO PACIOJOKEHHBIE BETOYKHM €ro, Mbl Ha KOHIAX
MHOTHX M3 HHX 3aMe4aeM IIPOJOJIrOBaThe MEUIOUYKH,
(ur.
75). Ecnu ocTaBUTH B Karuie BOABI MOA MHKPOCKOIIOM
HECKOJIBKO TIOJOOHBIX MEIIOYKOB M OT BPEMEHH [0

HaITOJTHCHHBIC GCCLIBGTHI)IMI/I KpylnUuHKaMu

BPEMEHHU 3arisJbIBaTh B MHUKPOCKON, TO IOYTH Ha-
BEPHO YJIOBMM MOMEHT, KOIJa OJUH M3 HUX y Hac Ha
ria3ax JONHET NPH CBOEH BEPXYIIKE M BBITYCTUT Ha-
PYXKY HaXOAALIMECS B HEM KPYIIUHKH.

Kpynueku 5TM CcTONNATCS Yy OTBEPCTHS; TOrJa
MOJKHO 3aMETUTh, YTO Ha IEpeAHEM IPUOCTPEHHOM
KOHIIE Y KaxJoi Haxopaarca aBe pecHnuku. Ho mpoii-
JIeT HECKOJbKO MIHOBCHUH, M BCA KydKa JpPOTHET,
CHaJana HEKOTOphble, a 3aTeM OJHa 3a ApPyrod u Bce
KPYIHHKH 3aKOIOIIATCA, 3aKpyTATcss U pasberyrcs
BO BCE CTOPOHBI, NOTpsicas CBOMMU PECHHYKAMH, KO-
TOpbIE TeNepb yKe TPYAHO 3aMETHTh, M JOJIr0 elle
MOTOM OHHU CYETSTCs, IPOOEralT 4epe3 Bce IOJEe MH-
KPOCKOMNa, CTaJIKHBAIOTCSA, TOJKAIOTC O BCTPEYHBIE
MIpeJMeThl WIH, OTCKaKUBas OT HUX, YHOCATCS B JApY-
IOM HalpaBJICHHUH.

JIBHKEeHHE 3TO HEBO3MOXKHO OTIMYUTH OT JBHIKE-
HUA WHQY30pHH; OHO 1O TOTO NPOTUBOPEUUT XOJS-
YUM TIOHATHSAM O HEMNOJABWKHOCTH PACTEHHs, YTO
NepBble HAONMIOJATeNN IOMOOHBIX SIBICHUH OTKAa3bl-
BaJlICh BEPUTh CBOMM TIJla3aM, 4TO 3TO Telda pacTH-
TEJILHOTO TIPOMCXOKIEHMS, M MOJNArajd, 4To 3TO KH-
BOTHBIE, pa3BHUBIIMECS B PACTCHUH. OTU IIOJBIKHBIC
KJIETOYKH IO MPOMIECTBUM HEKOTOPOTO BPEMEHM OC-
TaHABIMBAIOTCS, IPOPACTAIOT M JAlOT Hayalo HOBO-
My OpraHM3My, — 3TO, CJIEIOBaTeIbHO, cHOpbL Jls
TOr0 4TOObl HANOMHHUTb MX CXOJCTBO C JKMBOTHBIMH,
HX TaK U HAa3bIBAIOT 300CHOPAMU, TO €CTb KHBOTHO -
CIopaMy WM, JIydIlle, MOABIKHBIMH, OJIyXKJalOIMNMHU
cnopamu. Ilo3HakoMumcsa eme ¢ OJHUM IPUMEPOM
300cnop W3 JIpyroro Kiacca pacTeHWH — M3 Kiacca
Bojopocined. Ha monBomHbix mnpeamerax, B Ipydax,
peukax M KaHaBaX, a MHOIZA Ha IIOBEPXHOCTU OYEHb
CBIPOM TOYBBI TOMNANAETCs SAPKO3eJIeHas BOJOPOCIb,
cocToslIasi U3 OJHOW TpyOdUaTOil, OYEHb CHIIBHO BET-
BAIIeicsa kneTouku. Ecam meToM OCTaBHTH Takylo BO-
JIOpPOCIIb B CTaKkaHe € BOJOH, TO KaXI0€ YTpO 3ame-
TUM J'[}OGOH])ITHO@ SABJICHHUEC. Ha IIOBEPXHOCTU BOIBI,
Ha Kpalo CTakaHa, 0OpaIIeHHOM K OKHY, K CBETY, I10-

Pacmenue u srcusommoe

pir75

SBUTCSl y3Kas spKo3eneHas mojocka. Ecim crakaH
MOBEPHYTh TaK, YTOOBI 3eJIeHBIH Kpail Obl1 oOpaiieH
OT CBeTa, TO 3aMETHM, 4TO 3eJeHas II0JIOCKAa Hcue3a-
eT U BCKOpE TOSBISETCS CHOBA CO CTOPOHBI, 00Opa-
IIEHHOW K CBETY; MOXHO IIOBTOPSITH OIIBIT HECKOJIBKO
pa3 C OJMHAKOBBIM YCIIEXOM; SICHO, YTO 5TO 3eJeHOe
BEIECTBO CIIOCOOHO JABUraThCsi M JBUXKETCS IO Ha-
npaBieHUI0 K cBeTy. IlocMoTpuM, M3 Yero e cocro-
UT 3TO 3€JICHOE BELIECTBO M OTKYJAa OHO B3su10Ch. Ilo-
JIO)KUB KaIUTIO BOJBI C 3TUM 3€JIEHBIM BEUIECTBOM IIOJ
MHKpPOCKOII, YBHJIMM, YTO OHA KHUIIMT CHYIOLUIMMH IO
BCEM HANpPAaBICHUSAM 3€JICHBIMH KJIETOUYKaMH (ur.
76, /, BBepxy). Kierouku OSTH JHIICHBI O00OIOYKH,
OHHM COCTOSIT M3 KOMKa HPOTOIUIa3MBI, YCESHHOTO Ha
BCEH IOBEPXHOCTH MepUAIONMMHU pecHHYkamu. O0-
paTtuMcsi Temepb K caMOM BOJOPOCIH M IOCMOTPHM,
Kakoe OTHOIICHHE HMEeT OHa K JTUM JBIDKYIIUMCS
3eJIeHBIM KJIeToukaM. Ha KOHIlax ee 3eJeHbIX TpyOo-
YeK MBI 3aMETHM OyJIaBOBHJHBIC B3yTHs, HAIlOJHEH-
Hble 0OJiee TEMHOW M TYCTOW 3elieHOr Maccoit (dur.
76, /). Ecin Oynem cienuth HECKOJIIBKO BPEMEHH 3a
TaKUM B3IyTHEM (HY>KHO TOJIBKO HaOJIIO#aTh paHo
YTPOM, TaK Kak IO3JHEE, JHEM, 3TOr0 SBJICHHS YiKe
HE HPOUCXOJUT), TO YBHJAUM, YTO 3eJIeHas Macca Co-
Oupaercsi B KpYIVIBI WM, BEpHEE, OSJUIHITHYCCKHA
KOMOK, BBITIOJI3ACT M3 PACKPBIBAIOLIECIOCS Ha BEPIIM
HE MEILIOYKa U HaYuHaeT aABurathes (76. (). Oto,
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CIIeOBATENbHO, KPYNHas — 300CmOpa, — 00pa3oBaBIasi-
CsI U3 POTOILIA3MBI HAIlICH BOJOPOCIIH.
JlBikeHHe, KOTOpPOE HaM IPECTaBISIOT  CIOPO-

BbIC  PAcCTCHUs, HE OrpPaHUYMBAETICA  300CHOPaMHU.
B l'lpe):[LLIeCTBOBaBLL[eﬁ JICKIMU Mbl BUACIIM, YTO Yy OTHUX
pacTeHuii BCTpedaeTcsl SICHOE pa3uyhe HaJIOB, HO UL
MpUMepa, pagd HPOCTOTH, MBI HAPOYHO BHIOpaNH Ta-
KHE Clydad, B KOTOPBIX M MYKCKHME U KCHCKHE Kile-
TOYKM HENOABI)KHBI M MPHUXOAAT B COIPHKOCHOBEHHE
rocpeAcTBOM cpactanus. Ho B rpomMamHOM OOJIBIIMH-
CTBE CIIy4aeB MY)KCKas KIETOYKa OOJNajaeT MOJBHXK-
HOCTBIO M, TakuM O0pa3oM, IPOHHKAET JIO JKEHCKOMH,
3aKJIFOYEHHOH B 0coOoM oprane. B cpaBHutensHO pen-
KHX CIydasXx M MYXCKas M JKCHCKas KIETOYKU I10-
JBI)KHBI TOJIOOHO OINMKMCAHHBIM 300CIHOpaM: HPH CBOUX
JIBIDKCHUSAX OHU CTaJIKUBAIOTCS, CJIUMAIOTCS M HAKO-
Hel[ CIIMBAIOTCS B OJIHY OOLIyI0 MacCy, B OAHY KJIETOY-
Ky, B cropy. BooOme jxe y Bomopociiell, MXOB, y ma-
MOPOTHUKOB, XBOLIEW M IUIAyHOB IOJBM)KHOCTb CBOM-
CTBEHHA TOJNBKO MY)KCKOH KIJIETOYKE, KOTOpasl HMPHTOM
MPUHUMAET CBoeoOpasHyro ¢opMmy, dame Bcero ¢op-

My CHOHpaJbHO 3aKPYYCHHOrO BOJIOCKA WJIM 3MEWKH,

CHa0XXCHHOW WHOTJ]A PECHHWYKaMH. .Veu Tak Ha3biBae-
MBIE J#CUGUUKU, WM NHMEPO:10u)bl, ONAPEHBI IBOMU-
HBIM JIBIDKEHMEM: OHH OBICTPO IOIBUTAIOTCSI B IIOCTY-
[aTeJbHOM HANpaBICHUM U B TO JK€ BpeMs BpallaloT-
csi BOKpYr cBoeir ocu. Takum o00pa3oMm, OILIONOTBOpE-
HUE. OOCCIICUYCHHOE Y CEMCHHBIX PACTCHUH CIIOMKHBI-
MH  TIPHCIOCOOJICHUSMH,

CHOCO6CTByIOHII/IMI/I IEepeHE-

CEHMIO HETOJBIDKHOM LIBETOYHOM TMbUIM HAa PHUIBLE,

3lIeCh  JIOCTHraeTcsi TMOABHKHOCTBIO CaMHX  KJIETOYEK.
JKUBYMKOB!. YBUAATh J>KUBUMKOB BCErO JIET4€ y MXOB.
Ecnn BecHoii copBarh cTeOeneK Tak Ha3bIBAEMOTO Ky-
KYIIKAHA JIbHAa, TO €CTh TOrO KPYIHOIO MXa, KOTOPBIN
oOpasyeT KpyIjble, MSTKHE, KaK MOMYIIKH, 3CJICHBIC
KOYKM B HAIMX Jiecax W 00JoTaX, W TOAAaBUTH HEB3-
paunele OypoBaThle IIMIICYKH, KOTOpPbIE B 3TO BpEMs
MOKHO 3aMETUTh Ha KOHIIC MHOTHUX CTeOEIBKOB, TO
3aMeTUM HeOOJIbIIIe OeJToBaThle KaIUld, B KaXKJIOW Ta-
KOW Karjle KHIIAT MWUIMOHBI >KMBYMKOB. Ha mnpuna-
raeMoM pucyHke (¢ur. 76, [I) u300paxeHO OILIONO-
TBOPEHHUE JKEHCKOM KIETOUYKM OJHOM MOpPCKOH BOJO-
pocnu, Berpeuatoweiics u B banrmiickom Mope, Tak
Orta KiIeTouka cama Mo cebe

HENOJABM)KHA, HO BOKpPYI' HEC KUIIAT >XHUBYHKU,

Ha3bIBACMOTO  yKyca.
KOTO-
pble HepeaKo OONEIUIIOT €€ CIUIOUIHBIM CJIOEM U TOT-
Jla YBIICKAIOT €€ B CBOEM JIBIDKCHHHU.

Wtak, pacTUTENbHBIA MHp, HAOIIONACMBII B MHK-
pOCKOm™®  OKa3bIBAaCTCS TMOJIOH  JIBIDKCHHS:  JIBHDKCTCS
MpOTOIIa3Ma B OECUMCIEHHBIX, XPYCTAIMX Yy HAc Ha
3y0ax KieToukax apOysa;

JBIDKYTCSL MHpHAIBl  300-

TyxKe;
KyTCS B KAIUBIX HOYHOM pOCHI JKHBYMKH MXOB M Iia-
MOPOTHUKOB, MpoJararomue cede

CHop, KHUIIAIIME B KaXIOW 3alBeTIIei JIBU-

NyThb K  KCHCKOH
KJIETOYKE, YTOOBI OIUIONOTBOPHTH ce. Ho He Bcrpeua-
eM JId Mbl SIBJICHHH JBWKCHHS W B 0Oojiee 3aMeTHOM
(dopMe B Tex OpraHax M y TeX PpACTCHHH, KOTOPHIC MbI
MOXEM HaOIlfo/IaTh HEBOOPYXKECHHBIM TJIA30M W KOTO-
pble HEBOJIbHO Hpe)lCTaBJ'IS[}OTCﬂ ymy, Korga Mbl HpO-
M3HOCUM CJIOBO «pactenue»? HerpynHo yOemutbcs B
CYIIICCTBOBAHUM M TOMOOHBIX SBICHUM, XOTS OHHU 00-
Jee penKu, Onu

OCOOCHHO SICHO BBICTYNAIOT Y pAacTCHHUii-, OOUTAOIIMX

YeM SBJICHUA l'[epBOfI KaTeropuu.

B TCIUIBIX CTPpaHax WJIM B HAlIMX TEIUIMLAX, U 3TO I10-

I Kak Obuto 3aMeueHO B MpeauiecTBylolieil Oecene, B
[[BETHEBBIX TPYOOUYKAX HEKOTOPBIX pACTEHHM HAMJCHBI
JKUBYHKH;, Ba)XKHOE 3HAa4YeHHE 3TOro (hakra Mbl OyaeM B CO-
CTOSIHUH OLICHUTD B Clleayrolieii becee.



Caupucmutil 2pub HU NOBEPXHOCIU 2HUIOW{E20 NHA.












HSTHO — BCSIKOTO POJa IBW)KEHUS PACTEHHI yCKOps-
I0TCS C IIOBBIIICHHEM TEMIEpaTyphl: Tak HampuMep,
JBIDKEHHE IPOTOILIA3MBI MOXHO IO IIPOU3BONIY YCKO-
pATH WIM OCTaHABIMBATh, IIOJBEprajg HalOJroJaeMble
KJICTKH HArPEBaHUIO HIIH OXJIQXK/ICHHIO.

T'oBopst O JABWKGHHSX OPraHOB BBICIIMX pacTe-
HMIi, JOJDKHO SICHO Pa3jIM4aTh JBOSIKOTO POJA JBHIKE-
HUS: OJHH — MEIUICHHBIE, IIOCTENECHHEIE, KOTOpEIE,
NOJOOHO POCTY, MBI 3aMeYaeM TOJBKO 10 UX MOCIes-
CTBUSIM M KOTOpPBIE OOBIKHOBEHHO 3aBUCSAT OT BIIHS-
HMSl W3MCHSIOIIMXCS BHEIIHUX YCIOBMil, U Jpyrue —
OBICTpEIE,
BBI3bIBAEMbIE,

TIOPBIBUCTBIC, KaK OBMXXCHUA JKUBOTHBIX,

KaKk d3TH TMOCIEJHUE, BHEIIHUM pa3-
JpaKeHHEM WM IPOUCXOAslMe 0e3 BCSIKOro pasipa-
*KeHus, OyJTO CaMOIPOU3BOJILHO.

K mnepBoii xareropuu OTHOCSTCS SIBICHUS TaK Ha-
3bIBAEMOTIO CHAa PACTeHUH, TO €CTb T€ H3MEHEHUS B
MTOJIOKEHHH JINCTHEB M YacTeH LOBECTKa B pPa3jIMYHbIC
Yacel OHSA W HOYM, KOTOpbIE B OONBIIEH WM MEHBIICH
CTENEeHH OOHAPYKHBAIOTCSI IMOYTH Yy BCEX PpACTCHHH,
HO Yy HEKOTOPBIX MpOSBISIOTCS B OCOOCHHO pEe3KOi
¢dopme. Ecmu  BbI 3acesHHOe

KpPacHBIM MM MypIypOBBIM KJIE€BEPOM, JHEM M Bede-

B3TJIIHETEC Ha II0JIC,

poM, B CYMEpPKH, TO 3aMETUTEC, 4YTO OHO IIPEACTABUT
COBEPIIEHHO PpA3JIMYHBIA BUJ: JHEM €ro IIOBEPXHOCTh
OyJeT ropasno poBHee, MOTOMY YTO TpOWdYaTble JHC-
TOYKM JIeKaT MOYTH TOPH30OHTAIBHO M BCEIO CBOEH
o0OpallleHHOH K HeOy MOBEPXHOCTHIO YJIABIMBAIOT Ia-
JAIOLIMIl Ha pACTCHHE CBET; HAIPOTHB, B CYMEPKH
BCSl TIOBEPXHOCTH IOJS IIPEJCTABIsIETCS Kak OBl B3be-
POLIEHHOH, M, NPUCMATPUBASCh K OTACIBHBIM JIHC-
TOYKaM, Mbl BHIHUM, YTO BCE TPH JIONACTH JIUCTA MPU-
noousamusl KBEpXy M oOpamialoT K HeOy yxke He IUIoC-
KOCTh, a pebpa; 1Be OOKOBBIEC JIONACTH MPHXKATHI OJ-
Ha K JIPYroi, a TpeTbsi — K ux pedpy. Jluctes npyrux
pacTeHHH HpM HOYHOM mOJOKeHHH OIyCKaloT CBOU
IUIACTHHKHM, W TOTZAa MOXKHO, MOXAIyH, IOyMars,
YTO OHH IOHHKIH,
3[0eCb JKE OHH,

KaK Yy 3aBsalouMX pPacTeHUI;

HANpPOTHB, MPHIIOJHATHI; CJEI0Ba-
TEJIbHO, SCHO, YTO MBI MMEEM JEJI0 HE C 3aBsIaHUEM,
a C COBEPILEHHO OCOOBIM MEXaHUYECKHUM SIBIICHUEM.

B eme Gonee peskoit Gopme OOHApYKUBAETCS SIB-
JICHHE CHAa B OpraHax LIBETOYHBIX. Tak Hampumep, pa-
HO YTPOM WIIM HOJ BEYep MBI HE 3aMeyaeM TeX JKell-
ThIX TOJIOBOK O}lyBqul/lKa, KOTOprMM TakK l'leCTpS[T
JHEM HAIllM CaJlOBble JyXalWKU. DTO 3aBUCUT OT TOTO,

YTO TOJIOBKHM 3TH OTKPBIBAOTCA AHEM 110 BJIHMSAHUEM

PacmeHue u xugommoe

CBETa; B OYEHb IACMYpPHYIO MOTOLy OHM U JHEM MOTYT
OCTaBaThCA 3aKPHITBIMH. JIpyrwe IBETHI, HANpOTHB,
3aKpBIBAIOTCS JTHEM; TaKOBO, HAIPUMEpP, OY€Hb OOBIK-
HOBEHHOE y HAac pacTeHUEe — KO0371000pOOHUK, C TIO-
XOXKHMH Ha OIyBaHUYHK, HO OojJee KPYIHBIMU KENTHI-
MU LBETOYHBIMU TIOJIOBKaMHU; OHU OTKPBIBAIOTCS PaHO
yIpoM, a yacam K 10—I11 yxe BHOBb 3aKpBIBAIOTCS.
OTH SIBIEHHS OYCHb 3aHUMAaNU OOTAHHUKOB B IIPOILIOM
CTOJIETHH; TIPEAJIaralf Jake COCTAaBHTh TaK Ha3bIBae-
MBIC uacwl h10psl, TO €CTh ONPEAENIATh BpeMs AHS IO
PAacKphIBaHMIO W 3aKPBIBAHUIO pA3IUYHBIX IBETOB.
HerpynHo yOemnThCs, YTO SBIEHHS 3TH 3aBUCAT OT
JeicTBus cBeta U TemnoThl. OcoOEHHO YHOOHBI UL
9TOr0 LBETHl TaK Ha3bIBAEMOIO KpPOKYyCa, KOTOpble B
TaKOM W300MIMM MOXKHO BHJIETh B I[BETHHKAX H B
KoMHaTaX. Ero KpymHBIE HBETBI OTKPHIBAIOTCS JTHEM,
3aKpBIBAIOTCA HOYBIO, HO TO € CaMOE€ SIBICHHE MOX-
HO BBI3BaTh IIONEPEMEHHO, 3aTEMHsS WIM OCBEIlas
UX WIN HEepPeHOCS W3 TeIJIOro IOMELIEHHS B XOJIOJHOE
n obparno. [lepemena Temmeparypsl B 5—10° 3acras-
JSIET UX OTKPBHIBATHCS U 3aKPBIBATHCS YEPE3 HECKOIb-
K0 MHUHYT. OOBACHUTH Bce IOAOOHOTO poja SIBICHUA
MBI MOXEM HEpaBHOMEPHBIM POCTOM MM HaIpsbKe-
HUEM TKaHeH BepXHeW M HIDKHEW WM HapyXHOH H
BHYTpPEHHEH 9acTH IBIDKyIIErocs opraHa. Msl Buue-
JIM, HAaIPUMeEp, 4TO CBET 3afePXKUBAET POCT — CIEI0-
BaTENBHO, MO/ €T0 BIMSIHUEM HapyXHbIE 4acTH OyayT
3a7iepXKaHbl B POCTe, BHYTPEHHHE MX OOTOHAT M OymyT
CTPEMUTBCS BBITHYTHCSI HapyKy, LBETOK PaCKpOETCs;
HO Tereph OOJbIIEMYy OCBEIICHHIO OyIyT IOABEPraTh-
Csl 9TU BHYTpPEHHHE (WIM BEpXHHE) YacCTH; Hapy>KHbIC
(WM HIDKHUE), 3aTCHEHHBIE B CBOIO OYepenb, OIepe-
T UX B POCTE, LIBETOK 3akpoercd. CXOIHbIE C ITUMHU
pacCcykieHusI MOXKHO TIPUMEHHTh U K BIVSIHHIO KOJe-
OaHUi TeMIeparTypebl.

TakoBa CyIIHOCTh STHX SIBICHHH; B KOHCYHOM pe-
3yJIbTaTeé OHM MOTYT OBITH CBEIEHBI K HEpaBHOMEPHO-
My pOCTy, W, JCHCTBUTENILHO, OHH OOBIKHOBEHHO Ha-
OmrofaloTCs B OpraHax, €Ile HE 3aBEPUIMBIIUX CBOE-
ro pocral. He TakoBBI JBHKEHHUS IPYTOH KaTerOpHu.

1 HekoTOpbIe CiIydad 3THX sIBJIEHHH, BIpoueM, 0ojiee CXOf-
Hbl C SIBJIEHUAMH CJIeJIyIOlIeil KaTeropuu, TO €CTh 3aBHCHT OT
MPHUCYTCTBUSL 0cO00# TKAaHU, B KOTOPOM HU3MEHsETCs COJepKa-
HH€e BOJBI, a CJIE/I0BATEIbHO, U HANpsDKEHHe KeTouek. B atnx
CIIydasx, IOHSATHO, SIBJIEHIE HAOII0aeTcss ¥ HUl BIIOJIHE BBIPOC-
KX pacTeHus1X. TakoBbl, HAIPUMED, SBJIEHHUS CHA JIUCTHEB.



K.A. Tumupsizes

KOTOpPBIE TPOUCXOMAT OBICTPO, TIOYTH MOMEHTAIBHO
BCIEI 3a BBI3BABIIMM WX pa3JpaKCHHEM WIH JIaKe
0e3 BCSKOrO BHEUIHEr0 TONYKA, Kak Obl CaMOIpOu3-
BOJBHO. ITO3HAKOMHMCSI C HECKOJBKHMH TPUMEpaMi
MONOOHEIX sBIEHMI. HauneM ¢ caMoro OOBIKHOBEH-
HOTO cily4asi, HaOJNIOaeMOro y pacTeHHs BCeM 3Ha-
KoMoro, y Oapbapuca. B cpemuHe KeNTBIX, HECKOIb-
KO HAllOMHHAIONMX MAaJICHPKHE pO3bI I[BETKOB 3TOTO
pacTeHUsT TOMENIaeTCss TECTUK C CHASYAM  PBUIBIIEM

(pur. 77, 1))

THMMHKA B CIIOKOMHOM COCTOSHHHM HMEIOT IIOJI0XKe-

Opr)KeHHLIﬁ IMECTbKO  ThIYMHKaMU.

HHEe. KaK IIOKa3aHO Ipu m cineBa. Ho cToumT TOmbBKO
NPUKOCHYThCS HITIOM K OCHOBAaHMIO HHUTH (KaK 3TO
NOKa3aHo Ha (Hrype), M THUMHKA MIHOBCHHO IIpH-
XOIUT B JBIDKEHHE ¥ TIPHHUMACT IIOJNOXEHHE N
crpaBa, TO €CTh IIPUKJIAJBIBACTCS MNBUIBHUKOM K
pBUIbLy. B TakoM IIOJOKEHHHM OHA OCTAaeTCsl HECKONb-
KO BpPEMEHH, HO MOTOM Majo-TIOMaly BO3BPAIIAeTCs
B HOpPMaJIbHOE IIOJIO’KEHHE, [UIsI TOro YTOOBI IpU Ma-
JeHIeM pa3pakeHUH CHOBA MPHIOXKHUTECS K PhUTb-
Iy. JIBmKeHWe NpH pPa3fApaXeHUH, XOTS B HECKOIBKO
CBOWCTBEHHO TaKXK€ THIYMHKAM Ba-
apTHIIOKa ¥ JAPYTHX pacTe-
Hui. OnHcaHHBIC IBIDKEHHS KAcalOTCSl €CNM He MUK-

uHOU  popme,
CHIIbKA, YEpPTOIIONOXa,
POCKOIUYECKHX, TO BCE )K€ MOBOJIBHO MEJIKHX Opra-
HOB M IOTOMY HE MPOM3BOIAT TAKOrO MOPAKAOLIETO
BIICYATNICHUs, KaK MABIKCHHE DPa3IPOKUTEIBHBIX JIH-
CTBEB Pa3BOAMMOW B OpAmXepesx HEIOTPOTH — MH-
Mo3sl. HyXHO BHeTh 03aJaueHHBI BHA HeNOBEKa,
HAYEro He CIBIXaBIIEro 00 3TOM PACTEHHH, KOr[ga OH
YBHIMT B TEPBBIA pa3, Kak NpH MaJelleM pasapa-
KEHHH OHO HAYMHACT CKIIAJBIBATG W OITyCKaTh CBOH
JIACTBSI, 9TOOBI BIIOJIHE TTOHSATH, KaK TIIyOOKO Kope-

@urypa 77 wmzo0paxkaeT CXEMaTHYECKHH pas3pes IBETKa
Gapbaprca: 1 0003HAYaeT MOJOXKEHHE JIEMECTKOB, M M M —
TBIYHHKH, P — MECTUK C CHASYUM PHUIBLIEM.
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HUTEd B Hac
yOexieHue,
HUeE.

OCIIOBAHHOC Ha C€XCJIHCBHOM  OIIBITE

4YTO PpacCTCHUIO HECBOWCTBEHHO JIBHKC-

B CIOKOWHOM COCTOSIHMM JIUCT MHUMO3BI HMEET

BHJ, MOKa3aHHBIA Ha Qurype 78, cieBa. D10 Tak Ha-

3bIBACMBIH  CJIOKHBIA  JIUCT; €ro TJAaBHBIA  Yepeliok

HECeT 4YeThlpe BeepooOpa3HO  PACTONBIPEHHBIX — de-

peuiKa. U3 KOTOPBIX Kaﬁ()lblﬁ, B CBOIO O04YE€pPECIb, HECET
3HAQYUTCIBHOEC YMCJIO TMONAapHO PAaCIIOJIOXKECHHBIX JIUC-
TOYKOB. CTOUT TOJBKO NPUKOCHYTBCS K TaKOMY JIHUC-

Ty WIM Kak-HUOyJb WHAUe Pa3ApaXHTh €ro, U B HEM

HEMEIUICHHO  OOHapykuTcs  JBkeHue.  Jlucrouku
HauHyT [ONAPHO IPUIOABIMATECS U  CKJIAABIBATHCS,
KaK KpbUIbS CHOKOMHO cupsmeil 0abo4ky; pacTombl-
PCHHBIC YEThIpe uepellka COMKHYTCSA, U, HaKOHeEL,
[JIABHBI 4YEpeIlOK IIOHMKHET, yNajeT, Kak Hojce-
YEeHHbIH; BeCh JUCT NOJy4YaeT BUA, H300paKEHHBIN
Ha ¢urype 78, cmpaBa. UYem BbIme OKpyXKaromias

TeMmIiepatypa, TeM OBICTpee COBEpIIACTCS 3TO JIBHKE-
Hue. [lo MuHOBaHMM pa3zapakeHUsl JIHCT MaJlo-TioMa-
Jy TpHUHUMAaeT TpexHee II0JOKeHHe, HO IpU HOBOM
Ppa3apakeHUH MOBTOPSIOTCS TE HKE SBICHHSL.

yxe,
JIBIKEHHE,

31ech  MbI uMeeM Tpen  coboro

BBI3BIBACMOC

OUYEBHIHO,
CTPEMUTEITLHOE BHEIITHUM
HMITYJIbCOM ¥ TOPAa3UTENbHO HAMOMUHAIOLICE [BHYKE-
HHE JKMBOTHOTO, CTApAlOLIEroCsi YKIOHHTHCS OT Oec-
MOKOSIIIETO €r0  BHEIIHETO TPHUKOCHOBCHUS. MoxeM
JM MBI JaTh Kakoe-HHOyAb OOBSCHEHHE O3TOMY sBIiC-
auio? W na w Her. MBI B COCTOSHMHM yKa3aTh Ha OJd-
JKAMIIMM MeXaHu3M JBIDKEHHS, HO Mbl IIOKa €lIle He
O00BSACHUTH

B COCTOSTHUH CYIIHOCTb

BBI3bIBAEMOI'0  pasApaXCHUEM U, B

BO30YXIICHUS,
CBOIO  OYEpesib,
BBI3BIBAIOIETO JBIKCHHE. JIBIDKEHHME 5TO COBEpIla-
eTcs » TEX MECTaX, IJE JNCToukM INPUMBIKAIOT K 4e-
pelIKaM, TIJe YepelIKH IPUMBIKAIOT K O0O0meMy de-
PEIIKY M, HAKOHEL, I[e O3TOT IOCICAHUA IPUMBIKAET
Kk creomo. Bo Bcex 5TMX MecTax, Tak Ha3bIBaeMBIX
COWICHEHUSIX, HaxoIiATCI  0coObIe I
HOMYIICUKH. OTH TKaHBIO

OYCHb CO‘«IHOI71; KJIICTOYKH €€ IIEPCNOJIHCHBI COKaMH, H

yroJmeHus,
noayHmeYKn O6p330BaHBI
BCJIEACTBUE DOTOr0 YaCTH O3TU HAXOAATCA B HaIPSKEH-
HOM COCTOSHHH. B MOMeEHT paszpaXx€Husi OHU BIApPYT
TEPSIIOT Wil  JOaxe

HarpsLKCHHOCTDb O6Hapy)KI/IBaIOT

ee B O00OpaTHOM HampaBieHud. Tak HampuMmep, Ha-
NpsDKEHHE HIDKHEH
obpasyromeit oJI-

JCPKUBACT €ro B TOPU3OHTAJIbHOM WM [JaXE€ B HE-

TKaHHU TTIOJIOBUHBI NoAyIIECYKH,

OCHOBaHHUE TJIaBHOIO  YEpCIIKa,

CKOJIBKO MPHIIOAHSITOM IT0JIO’KeHHH (Kak Ha ¢wur. 78,



cneBa). Ho B MOMEHT pasapaxkeHHs 35Ta TIOJOBUHA
MOAYIIEYKH YTPauhBaeT CBOIO HANpPSHKEHHOCTh, Je-
JaeTcs BSUIOH, HEYNpyrod; OHa HE B COCTOSHUH yXKe
MOAJEpKUBaTh dYepellka, M OH MajaeT WIN Jaxe,
BepHee, Impurubaercs KHH3Yy COXPAaHHBIIEH CBOIO yII-
pPYrocTh BepxXHeW MOJIOBHHOH momymedykd. Takum o00-
pasom,
HaxXoJdTcid B IIOCTOSHHOM aHTaroHusMe. B crokxoi-
HOM COCTOSIHUM HAaNpsDKEHHE HIDKHEH MONOBHHBI Oe-
peT Bepx Yepelok MOMEHT
pasipaKeHus, KOIrJa HaIpsDKCHHE HIDKHEH II0JIOBH-
Hbl YTpauMBaeTcs, NEPEeBEC OKa3blBaeTCid Ha CTOPOHE
BEPXHEH MONOBHHBI, M OHAa MPUTHOAET JUCT BHHU3.

BEPXHAA W HWXKHAA IIOJOBUHKU MNOAYHICYKHU

npunoabIMacTCda; B

B Tex MecTax, e OTAENBHBIC JHMCTOYKH MPUKPEILIs-
I0TCS K YepelikaM, IPOHCXOJUT 00paTHOE sBICHHE:
BEPXHSISI  YacTb  MOAYIIEYKH  (IPEICTaBIISIOLIASICS
31eck B BHe OenoBaToro Oyropka BEIHYHHOH ¢ Ipo-
CSHOE 3EpHO) Bcerga 0Oojee HaNpsDKeHa, 4eM HMXK-
HSA,

BCJICICTBUEC DJOTOTO JIMCThS OTTONBIPCHBI TOPH-

30HTAJIBHO WMJIM JaXe clierka NpurHyTsl BHU3. Ho B
MOMEHT pa3fpakeHUs1 3Ta BEPXHAA IOJOBHHA YyTpa-
YUBAE€T CBOE HAaNpsDKEHHE, OCTAIOLIUECS

TOJIBKO IIOA BJIMAHUEM HaHpH)I(eHHOﬁ HIDKHEH T10J10-

JMCTOYKH,
BUHBI, TPHUNOAHUMAIOTCS ¥ MONAPHO IIPHXHAMAIOTCS
apyr K Apyry. VTak, mpuuuHa ABMKEHUS 3aKIIOUYaeT-
csi B OBICTPOH, IOYTM MIHOBEHHOH yTpare HampsbKe-
HUS B TKaHU OJHOI M3 MOJNOBUH MOAYIIEYKH: U3 YHPY-
TOl OHa BJpYT JeNaeTcs BsUIOH, BCIEACTBUE YETO Ha-
pylIaeTcst paBHOBECHE MEXAY OBYMsS IOJOBHHAMH
opraHa, HaXOAAIIMMHUCS B AQHTarOHW3ME, M 4YacTh JH-
cTa JBHXKETCS B COOTBETCTBYIOIIEM HAaNpaBlICHUU.
Ho xax oO0bsAcHHTH cebe 3Ty BHE3allHO HACTYIalo-
IIyI0 BSUIOCTb, 3Ty YTpary HampsbkeHusi? Mukpo-
CKOIl OOHapy)XHBaeT, 4YTO TKaHb, oOONamaromas 3TOH
CTPaHHOIl CIIOCOOHOCTBIO yTpauyWBaTh CBOE HAIpsDKe-
HHUE, COCTOHUT M3 KIETOYEeK CO CTeHKaMH 0ojee TOHKH-
MH, 4Y€M CTCHKM KJIETOYeK TOW YacTH OpraHa, KOTO-
past HaxoAWTCS C HeH B aHTAarOHU3ME, W IPUTOM KIle-
TOYKM O3TOW pa3IpakUTENbHOM TKAaHU YepelryloTcs ¢
HPOMEKYTKAMH,
MEHT pPa3[paKeHUs] MPOMEXKYTKH OSTH HAIOIHSIIOTCS

HallOJIHEHHBIMHA BO30YyXOM. B w™o-

JKUIIKOCTBIO, B 4eM BechbMa JEerko yoOemutbcs. CrouT
TOJBKO HE CIyCKaTh IWla3 C YTONIIEHHOW MOXyNICUYKN
l'[pl/l OCHOBaHHUH qepeun(a, U MbI yBI/I)II/IM, KaKk B ca-
Mblﬁ MOMCHT IOBHXXCHHA CIIOBHO KaKas-TO TCHb HpO—
0GEXUT 10 ITOMY MECTYy — OHO CHAENACTCSl BAPYT 3a-
METHO TeMHee. To ke camoe, W eme pe3de, oOHapy-

Pacmenue u srcusommnoe

JKHBAETCS, €CIM OCTOPOXKHO BJPYr CXBATUTh OOCHUMHU
pPyKaMu HECKONBKO Map JIMCTOYKOB TaK, YTOOBI pas-
JIPOKUTH UX, HO HE JaTh UM 3aXJIOMHYTHCS; TOTJAa MBI
3aMETHM, YTO YTOJIICHHBIC TOAYIICYKH, KOTOPBIE MBI
TOJILKO YTO CPaBHWIM C IPOCSHBIMU 3€pHAMH, JIeKa-
OMe Y OCHOBAaHHE KaXIOTO JINCTOYKA, W3MEHATCS B
LBETE€: W3 MAaTOBO-OENBIX CHETAIOTCS IMPO3pAYHO-3€-
JieHoBaThIMHU. Kak TOJNBKO MBI OTIYCTUM Majblibl, JIH-
CTOYKHM 3axyonHyTcs. OT 4Yero jxe IPOUCXOTUT 3TO
MTHOBEHHOE u3MeHeHue nBera? OT TOH ke NpUYH-
HBI, TI0 KOTOpPOW Ha OeJoi MOBEPXHOCTH CHeEra, Mpo-
NyCKHOW OyMarm HJIM MaToOBOTO CTEKJA IOSIBISIETCS
TEMHOE IISITHO, KOTJla MBI TUIECHEM Ha HUX Bojou. be-
JU3Ha BO BCEX O3THX CIIydYasX 3aBHCUT OT OTPaKEHUs
cBeTa OECYHCIICHHBIMH MEJKUMH, TpaHWYAlMUA C
BO3/yXOM, IIOBEPXHOCTSIMH, HO KaK TOJBKO BO3IYyX
3aMEHUTCS] BOJIOM, TAKOTO OTPa)XCHUS YK€ He IPOHC-
XOJIUT, TeJla CTAHOBATCS OoJiee MPO3pPayHBIMU U MOTO-
My MEHee CBEeTJIbIMHU. Brpouem, HpsMoOH ONBIT MOA-
TBEPXKAACT  CIPAaBEINBOCTD
CTOUT CHeNaTh JIETKUH HaJApe3 Ha HWKHEH CTOpOHE

TaKOr0  OOBSCHEHHUS:
MOJYIICYKH TIIABHOTO Yepelika, U MBI 3aMETHM, YTO B
MOMEHT JIBH)KCHHS M3 HaJpe3a BBICTYNHT Karuisi. Ec-
JM CHeNaTh TAKOW K€ HaJpe3 Ha JIHCTe, YXKe TMOHUK-
[IeM BCJCACTBHE pa3ApPaXEHHs, TO KAl BOJIBI HE
BBICTYITUT. DJTa BOJA, BBDKMMacMas U3 KIETOYCK W
3aHMMAIOMIas MEKKICTOYHbIe IMPOCTPAHCTBA TKAHH,
CO BpPEMEHEM BCACBIBACTCS WM HCIAPSETCS, KIETOY-
KN BHOBBH l'lepel'lOJ'[HﬂlOTCf[ BOJJ,OI\/'I, TKaHb BHOBBH CTa-
HOBUTCSI HANPSHKEHHOIO, BIPEIh IO IMEPBOTO pasapa-
JKEHUSL.

HTak, B KOHEYHOM aHAJIW3¢ MPHYHHA 3aHUMAFO-
[IEr0 HacC SIBJICHHS CBOJHUTCS K OBICTPOMY BBITAJIKH-
BaHUIO BOJbBI U3 l'[epel'lO.]'lHeHHle €10 TOHKOCTCHHBIX
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KJIETOYEK  pa3[paKUTEIbHOW  TKAHWU.  BCIEACTBHE  YEro
9Ta TKaHb TaKXe OBICTPO yTpauWBacT CBOE HAaMpsDKe-
Hue. Ilo mouemy Ke pazgpakeHHE HMEET CIEICTBHEM
BBITAJIKUBAHME IIOJbl M  Kakasd CWIa 3acTaBisieT  KIle-
TOYKM TEpenoNHAThCS  Bomoii? Ha »3T0T BOmpoc MBI
[I0OKa €lle He B COCTOSHUM JaTb OTBETa, HO BeCbMa
BO3MOXHO, KaK yBUAUM Jajiee, 4YTO MBI HMEEM 3JeCh

A€JI0 C SABJICHUAMHU DJIEKTPUICCKUMUA.

IpyroMy TpUMEpY.
BEpHOM AMeEpHUKH B IIPOLIOTO

[Mepexogum  k B oOomorax Ce-

KOHIIE CTONETUs Halle-

HO pacrenue, TIPEACTABIIAIOMIICE SABJICHUC JBYOKCHUA B

eme Oomee mopasurenbHOH (opme. DTO TaK HazbIBae-

(gur.  79).

HCIIOJIHACT

Masa MYXOJIOBKa

dopmy  u

IIPUKOCHYTHCS

BCpXHS[SI 4acThb JmcTra

UMEET poirs  kamkaHa.  Ctoumt

4yeM-HHOyJh K TE€M BOJIOCKaM, KOTOpBIE

TOpYyaT HA  €ro  TOBEPXHOCTH, CTOMT  KaKoMYy-HHOYIpb

HacekoMoMy  3a0pecT  WIM  HEOCTOPOXHO  OITyCTHThCS

Ha Takou JINCT, U 00€ IMMOJIOBUHKY KaHKaHa IOYTH
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MTHOBEHHO  3aXJIONBIBAIOTCS M YK€  HE  BBITYCKa[oT
cBoeii  xkeprBel. Uem  Oojee  OecrOKOMTCS  MOWMaHHOE
KHUBOTHOE, TeM Kperye COKUMAFOTCS CTEHKH ero
TIOpbMBL.  Mcxon  aroli  OOoppObl  MeXAy — pacTeHHEM, U

JKNBOTHBIM BCETJa OAWUH — CMEPTH )KUBOTHOT'O.

B wmmMo3e, m O0COOEGHHO B MYXOJNOBKE, MbI BHAUM
NpUMEpbl  pacTeHWH,  CIOCOOHBIX  OOHapyXuBaTh  JIBHU-
XKEHUS  IpU  CaMOM  HE3HAUUTEIbHOM  BHEIIHEM  pas-

ApaK€HHWW; HO BOT CII€ PpacTCHUEC, B KOTOPOM  JBUIKEC-

HUA  COBEPIIAIOTCA  KakK 6yI[T0 IIOMHUMO  BCJIKOro BHCII-

Hero  pazmpaxeHwsil.  OT1o

pPyM, _
JKamee K Tak

JACCMOANYM, HJIn reansa-

pacreane pomom w3 Ocr-UnHamu, mpuHamie-

Ha3bIBACMBIM ciaeaoBa-

JIPYTHM.
COCTaBIIs

MOTBIIBKOBBIM,

TEJIBHO CPOJHHM HalmleMy TOpOXy, KJIEBEpy W

Hpe,HCTaBI/IM ce6e, 4YTO U3 TpeX  JIMCTOYKOB,

IOINUMX ~ TpPOMYaThlii  JUCT  KJIeBepa, OAMH  BepXylley

HBIN O4YCHb BBITAHYJICA B JJINHY, a JABa OOKOBBIX

O4Y€Hb IIOXO pPa3BUIIMCh, TakK 4YTO OHH TOpasago MeECJb-

4Ye TpPETHETro, TakOB OyA€T JWCT JECMOAWyMa, H30-

Opaxxennbli Ha  ¢Qurype 80. OcraHoBuMmMcs B JKap-

KPIfI, SICHBIN JACHb IpoTUB 9TOTO pacTeHus, HEPEIAKO-

'O B Hamux TCILIMIax. He InpoCcTOMM Mbl W  MHWHYTEHI,

Kak YX€ 3aM€TUM TO TaM, TO CiIM MECXKIAY €ro JIMCTbhA-

MH Kak Obl  yerkoe  B3gparumBanme. CocpemoTaumBaeM

CBOC BHUMAaHHC Ha HEPBOM mo00oM JINCTOYKCE, KOTO-

pblﬁ MIPUBJICK Hamie BHUMAHHC 9THM HCOXXHJJaHHBIM

IBWOKEHHEM, ©  HEMEMICHHO  yOexjgaemMcs B JICHCTBH-

TCIBHOCTU OJTHOI'O us3 CaMBbIX MOpasUTEIIbHbBIX SABJIC-

HUM,  TOPEACTAaBISEMBIX  PAaCTUTENbHBIM  MupoM.  Ilomo-

KHUM. MEpBOHAYAJIBHO 00a MAaJICHbKUX

BIAPYT
CKauKOM,

JIMCTOYKa

HUMCIIN TOPU3OHTAJIBHOC IIOJIOXKCHUC, OJIMH us3

HUX  OBICTPBIM  JBIDKEHHEM, Kak  Obl u3Me-

HS€T €ro — OH YyXe He TOpPH3OHTaleH, a oOpasyer

3HAQUUTENBHBIII yrod ¢ TOPH30HTOM; €IIe M eIe IOpbI-

BUCTOC JBWXXCHUEC — W BOT OH HNPUIIOAHAJICA W CTOUT

BEPTUKAJILHO. Mexny TEM MIPOTUBOIOJIOXKHBII Jmc-

TOYCK  TaKHM Xe psaoaom TIOPBIBUCTBIX I[BH)I(@HHﬁ, Kak

OBl BHYTPCHHUX TOJIYKOB, OITyCTHJICA BHMH3. 3arem

pom ux MCHSIOTCA: HOI[HHBmHﬁCH BBEPX TaKuM XKE

0o0pa3oM  HAYMHAET  ONYCKAaThCA, a  ONyCTHBIIMHCA  —

IIOJHUMATHCA. 10 JBHXKCHHUC JUIATCA HCU3MCHHO,

TOYHO MO/ BIIUSIHUEM KaKON-TO BHYTpPEHHEH ImyJibca-

' Tak ngymanu [0 CaMOro HEJABHETO BPEMEHH, U 3alllUTHH-

KaMm yueHus o Aymie

JOCTaBJIAIA

pacTeHus 3T TIPpON3BOJIbHBIC, BOJICBBIC

JBHKCHUA 00JIBIIIOE YTCIICHUE, HO TEIEPb " 9TO

yTELIEHHE Y HUX OTHATO OIHUM (PH3UKOM-UHIYCOM.



UM, MOKa PACTeHHIO MOCTaTOYHO CBETIO M TEIUIO;
TeMIeparypa MIPOMEXKYTKH ~ MEXKIY
KaXIbIM JIBIKCHHEM CTAaHYT JJIMHHEe, W HaKOHeIl
IBIDKEHHE Y)Xe He OyIeT NOphIBUCTOE, a MEAJICHHOE,
HETIpEepBIBHOE, TaK 4YTO, TONBKO OOpamas BHUMAaHHe
Ha B3aUMHOE IIOJIOKCHUE JHUCTOYKOB, MOXKHO 3aMe-

TIOHHU3UTCA

THTb, YTO OHO IIOCTOSHHO H3MeHsiercs. Hakowen, ec-
IU TeMmIepaTypa MOHU3UTCA InpuMepHo a0 20° C,
JIBIOKCHHE BOBCE IPEKPAaTHTCS, PACTEHHE OKOYEHEET;
HO CTOHMT €ro HPHIPeTh, U OHO CHOBA IOMIET MaxaTb
CBOMMHU MAJICHBKHMH JINCTOYKaAMH.

IIpn m3ydeHWM BceX ATHX SIBICHUN IBI)KEHUS He-
BOJIHO IIPE/CTAaBIIACTCA BOIPOC: KAKOE XK€ 3HA4YCHUE
UMEIOT OHM 1 pacteHuss? OdYeBHAHO, YTO 3HAYCHHUE
4yTh HE B KaXIOM ciydae OyzneT pasnu4Hoe. 3Hade-
HHUE [BIKEHHS CIIOp W JKUBUMKOB, IBIKEHHS THIUH-
HOK Oapbapuca W T. A. TOHATHO: OHO HEOOXOIUMO
WM TOJNBKO IIOJIE3HO JUIS OIUIOJOTBOPEHUSI U paccele-
Hus pacteHuid. COH IIBETOB, TO €CTh CMBIKAHHME HX
[IOKPOBOB HAa HOYb, BEPOSITHO,
BPEAHOTO HOYHOTO OXJIAXJICHUS; B TAaKOM K€ CMBIC-

COXpaHsA€T HuX OT

Je, BEpOSITHO, BIUAET M COH JHUCTheB. CKIIaIbIBAsCH
WM o0pamasch BBepX pedpoM, JIHCTBS B IIOJIOXKCHUH
CHa MPEJCTAaBIAIOT CPAaBHUTENBHO Malyl0 MOBEPX-
HOCTh WBJIYYCHMSI W TakUM oO0pa3oM U30eraor us3-

JIMIIHETO OXJIAKIACHHA, CTAHOBATCA MEHEE IIOABEP-

JKEHBl TaK HAa3bIBaGMbIM YTPEHHUKaM, IPU KOTOPBIX
HEpeIKO  CIy4aeTcs, YTO  pPAcTeHHS  3aMep3aroT
(IMEHHO  BCJEACTBHE JIY4EHCITyCKaHHSA), HECMOTpA

Ha TO YTO TEpPMOMETp eme He omyckaercs 1o 0°.
Ilonb3a OT ABWXKEHMH JMCTa MYXOJOBKM OYEBHMJHA —-
OHa BBIPAKACTCS CaMbIM HA3BaHHWEM, TaK KaK MBI
YBHIOMM Jajiee, YTO 3TO PAacTeHHe M elle MHOTHE OpY-
rue JEeWCTBUTEIBHO IUTAIOTCS IMOMMAaHHBIMA HACEKO-
MbIMH. [lomb3a IBWKEHWH pa3apakKUTEIBHBIX JIUCThb-
€B MHMMO3bl MCHEC IIOHATHA, 14, KaXCTCA, HUKTO H
HE 33J1aBaJICS BOMPOCOM pAa3bsCHUTH cebe 3Ty TOJb-
3y. B 3TOM OTHOLIEHMM MOXHO NPEIIOKUTH pPa3Be
TONBbKO 0oJiee WM MEHEee BEepOsATHbIC moraakd. Komy
CIIy4aloch BHIETh NEWCTBHS CHJIBHBIX JHBHEW W Tpa-
Jla, TOT, KOHEYHO, BHJEJ, KaK HHOrJa OHH OOMBAaIOT
JICTBY Ha HAlIMX JepeBbsX. Tem Oolee NOIKHBI ObI-
nu Obl CTpajgaTh TaKHe HEXHBIE OpPraHbl, KaK JIHCThS
MHMO3BI, OT TPOINHYECKUX TPO3, €CIH OBl IEpBEIC XKe
BBINIABIIME KAaIUId HE 3acTaB/LUIM HMX COOUpaTh CIOU
pacTONBIPEHHBIC JHCTOYKA W TPIKAMATh HX K CTEO-

mo. Takum o0pa3omM™ 3TH JHCThS MOCTYNAIOT MOH00-

Pacmenue u srcusommoe

HO TPOCTHHKY B 0acHe, CHOCsIIeMy Oypu, KOTOpbIE
cpakator ay0. IloBTopsito, 93TO TOJBKO JOrajKa,
CIPaBEeUIMBOCTh KOTOPOH MOYKHO IIPOBEPUTH JIHIIH
HaOJMIOJCHHEM Ha MECTe IPOU3PACTaHHsA 3THUX JH000-
TBITHBIX pacteHuil. Eme TpynHee oOBSICHUTH cebe
3HAYCHHE IIOCTOSHHOTO IBM)KCHUS JIMCTOYKOB [ECMO-
JIMyMa; pa3Be JOIYCTHTb, YTO 3THM OHH OTIIYTHBAIOT
BPE€AHbBIX HACCKOMBIX, KOTOPBIC IOJIbCTUIIUCH 6]:[ Ha
UX JIAKOMYIO, COYHYIO JHUCTBY'. B TakoMm ciydae oxa-
3aJI0Ch OBI, YTO CBOCKD CIIOCOOHOCTHIO K IBIIKCHHIO
pacTeHHe BOCIOJIB30BAIOCH I JBYX COBEPIICHHO
MPOTHBOIIOIIOKHBIX [ENel: WK JUIS TOro, 4TO0BI OT-
JETIBIBAThCSl OT BParoB, WM Uil TOTO, YTOOBI JIOBUTH
1 [IOXKUPATh UX.

OcCTaBUM TOKa B CTOPOHE 3TH JOTAIKHZ M 3aliMeM-
Csl BONPOCOM: BIIPaBE JIA MBI BHIETh B OINMCAHHBIX
IBIDKEHUSX PACTCHHI SBICHHS, CXOIHBIC C JBHIKE-
HHEM J>KMBOTHBIX, WIIM MEKIY JTHMH IBYMS Karero-
pHUSMH  SBIEHHI MOXXHO YCTAQHOBHTH KakKOe-HHOYIb
cyniecTBeHHOe pasznuude? UYTo KacaeTcsl JIBHXKCHUS
MPOTOILIA3MBI, TO OHO HE MPEJCTABIISIET PEIIUTEIHHO

I'To xe 0ObsACHEHHE, OBITH MOXKET, CIIPABEIMBO H IS MU-
MO3; [0 KpaifHel Mepe, MHE CITy4ajoch HaOM0aTh, YTO MIUMO-
3bl B HAILIMX TEIUIMLAX, PEXK/E YeM YCIICIOT ITOXKENTETh, TIOTH-
6aroT OT KAKUX-TO OENbIX BILEH, MOCEISIFOLIMXCS IPU CaMBIX
COUWICHEHHSIX JIUCTA, YTO BO3MOXKHO, KOHEUHO, TOJIBKO TOT/Ia.
Korpna nuct yrpartiit pa3apakureabHOCTb. TkaHb COUICHEHHIT
JIOJDKHA CITY)KUTh OCOOCHHOM IPUMAHKOH JJIsl HACEKOMBIX, TaK
KaK OHa 0orara caxapuCThIMU BEIIECTBAMH.

2 Tloutu Bce OOBACHEHHS, KOTOPbIE 51 BBICKA3bIBAJI COPOK
JIeT TOMY Ha3aJl, KaK JIOTa K1, TIOJTBEPKIACHBI MO3AHESHIINMU
UCCIIEI0BAHUSAMHU U IPHHSTHI IIOYTH BCEMH OOTaHUKAMH.
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HUKAKoTO pasnuuus u obomx LKA mpupomer. To
K€ MOXKHO CKa3aTh M OTHOCHTENIBHO IBIKEHHS 300-
CTIOp M JKUBUUKOB: M 3J€Ch MEXHy ABIKEHHEM Opra-
HU3MOB PACTHTENbHBIX M JKUBOTHBIX HENb3sl yKa3aTb
HUKAaKOH pasHUIBI — JOKa3aTeNbCTBO, 4YTO TIEPBBIC
HaOMIONAaTeN OTKA3bIBAJINCh BEPUTH CBOMM IJIa3aM H
NPUHAMAIH MOABIKHBIE OpraHbl PAacTCHHH 3a XKU-
BOTHBIX.

Wuavye mnpexncraBisiercs Oeno, KOrJa MBI CPaBHH-
BacM JBIDKEHHs BBICIIMX PAacTCHHMH M >KMBOTHBIX. Bo
BCSIKOM CITydae, s PacTeHHM Mbl He BCTpeuaeM Toit
CHEIMATbHO ~ CIy)Kamlel Juisi JBWKEHHUS TKaHU, He
BCTPEYAaeM CHOCOOHOTO K COKpANICHWIO MBIIIEYHOTO
BoiokHa. Ho enBa mm Ha 3TOM pasnuuuu B CTPOCHHUH
MOXKHO OCHOBBIBaTh KOPEHHOE pPa3IMdie B CaMBIX SIB-
nenmsax. CrudeHne OmpKalIINX YCIOBHH, OIpenens-
IOOIMX U COHNPOBOXKIAIOMIMX [BIMKCHUS BBICIIMX pac-
TeHHH M >XMUBOTHBIX, CKOpEEe YKa3bIBaeT Ha CXOICTBO,
YyeM Ha pa3iiuMe 3TUX SBIeHUl. Mbl 3HaeMm, Hampu-
Mep, YTO Yy XHUBOTHBIX IIPOLECC ABMKEHUS TECHO CBS-
3aH C JbIXaHUEM; COKpallaloIuiics MyCKyJl IOIJo-
maer Oojee KHUCIOpOZA, BEIENSAET Oojee YTIIEKHUCIO-
ThL. YeM MYCKYyJ MOKOSIIUKCS, U B 3TOM OKHCIIUTENb-
HOM IIpOLECCE MBI JOJDKHBI, BEPOSTHO, BUAETH IJIaB-
HbI HCTOYHHUK TOM DSHEPrUM, KOTOpas 3aTpauuBacTcs

pu  MYCKYJbHOM gearenbHocTd. llpeacraBmser mu

HaM pAaCTEHHE SBICHHSA, CXOAHBIC C MAbIXaHUEM IKH-
BOTHBIX? MBI yXKe HEONHOKPATHO HMENU CiIydaid B
ToM yOemutbes. Ilpm mpopacTaHuM CceMsiH, TpH pas-
BUTHU TIOYEK, OCOOCHHO BO BpEMs LBETEHHS, pacTH-
TeJbHBIE OPraHbl >XaJHO IOTJIOUIAIOT KHCIIOPOA, BBI-
JIENAI0T  YTIIEKUCIOTY, NpUYeM TemIleparypa HUX 3a-
METHO TOBbIMaeTcs. M B TedeHwe Bcell CBOEH JKU3HU
BCE YaCTU pPACTEHHUs NPEINCTABIAIOT 3TO SBICHUE, HO
TOJIBKO 3€JIEHblE YacTH INpHU AEHCTBUM CBETa TOpasio
SHEpPruyHee pasjaraloT YIJIEKHCIOTY,
J0pox,
OJIHOBPEMEHHO COBEPIIIAIOIIEECs [bIXaHHe! .

Ho HaxoauTcst au 3TO AbIXaHHE s CBSI3U C JBHXKE-

BBIZICNSAIOT KHC-
TaK 4YTO 3TOT IMPOIECC CKPBIBAET, MACKHPYET

HueM? OMNBIT [OKa3bIBa€T, YTO HAXOJUTCS, XOTS

npupoja 3TON CBA3M eule Ais Hac HescHa. Eciau Mbl
MpEeKpaTHM JIOCTYH KHCIOpoAa K PacTEHHIO,
9TUM NPEKPATATCI W BCE SBICHUS ABIKCHUS — IIPO-

TO C

TOIUTa3Ma MepecTaHeT JABUTAThbCs, THIUMHKHA Oapbapu-
ca, JINCThSl MEMO3bI YTPATAT CBOIO Pa3paXKUTEIIb-

! CM. IATYIO JICKIIHIO.

HOCTb, U TONBKO OoJiee WM MEHee AONroe IpedbIBa-
atMocdepe,
BBI3OBET  OTH

HHE B colepkalel KHCIOpoJ, BHOBb

seiaeHnsi.  CreoBaTeNbHO,  ABVDKCHUS
pacTeHHii W JBIKEHHS >XMBOTHBIX HAaXOIATCA B CBS-
31 C IBIXaHHEM.

IIponomkaem nanee Hame cpaBHeHHE. MycKyn B
€ro TemImepaTypa
MOBBIIAETCS XOTS HA HE3HAUWTENbHYI0, HO TE€M He

MeHee M3MEpAeMyl0 BEIMYMHY;

MOMEHT COKpalll€Hus HarpeBacTCs;

TO K€ 3aMEUYCHO OT-
HOCHTENBHO pacTeHHusa. [lpukmagsiBag K MOAyIIEYKe
JMCTOBOTO UEpelIKa MHMO3Bl OYEHb YyBCTBHTEIHHBIN

TEPMOMETp, TaK HAa3bIBACMBIH  TEPMOIIEKTPUICCKHI
CTOJIOMK, MOXXHO OBLIO IIOKa3aTh, YTO B MOMEHT [BH-
JKeHHsT TeMIleparypa I[OBBIIACTCS. B MycKydax Kak

B COCTOSHHMU IIOKOs, TaK U B COCTOSIHUMU HAIIPSIKCHUA

HaOJIIOfaeTcsi  IPUCYTCTBHE  JJICKTPUYECKOTO  TOKa.
Ecnmm  nenb, B KOTOPYIO BXOAWT  4YBCTBUTENbHBIH
raJbBaHOMETP, 3aMKHYTh (coOmromas —MpPemoCTOPOX-

HOCTH) MYCKYJIOM JBITYHIKH, TO 3aMETHM, 4TO CTpel-
Ka TaJbBaHOMETPa OTKJIOHUTCS, B II€IH OOHAPYKHT-
cs Tok. Takoit ke TOK, TOJBKO Ooyiee claOblid, OOHa-
PYXKHTCSI, €CITH BMECTO MYCKyJa BBECTH B II€Mb JIUCT
MYXOJIOBKH. JTHM €lle HE OrPAaHHYUBACTCSI CXOJCTBO.
Ecnu MycCKyn 3acTaBHUTh COKPATHUTBCS, TO B MOMEHT
COKpalleHUsl 3aMedaeTcsi ociabeBaHWe

TOKa, CTpeiI-

Ka TaJIJbBaHOMETpa OTKA4YHETCA Has3a[d: 53TO TaK Ha3bl-

BacMoO€ ompuyameivbHoe xonebanue moka. To xe

SIBIGHUE TIOBTOPSIETC M C MYyXOJOBKOH: B MOMEHT
JOBIKEHHS, B MOMEHT 3aXJIONBIBAHUS IOJOBUHOK JIH-
cTa TOK ocnabeBaer, OOHapyXHMBaeTCS OTPHIATETb-
Hoe Konebanue. Jlamee B MycKyne, MEXAYy MOMEHTOM
pasapaxxeHHss W MOMEHTOM COKpAIIeHWs, IPOXOIUT
O4YeHb Maiblil, HO M3MEPUMbIM NPOMEXKYTOK BpeMe-
HH: 3TO TaK HAa3bIBaMBIH IIEPHOJ CKPHITOTO BO30YXK-
JIEHUsT; TaKOH K€ IPOMEXKYTOK, TOJBKO Oojee 3HAUH-
TENbHBI, 3aMedacTCs MEXKAY MOMEHTOM pas3Jpake-
HUSI ¥ MOMEHTOM JIBVDKEHUS JIHCTa ! -

Wrak, nBukeHHs MyXOJIOBKM HE TOJBKO IO BHEI-
HUM IpOSABIEHHUAM, HO M IO BHYTPEHHHUM, COBEpIla-
IONIMMCS. IIPU 3TOM IIpoLeccaM CXOIHBI C JBHIKEHHS-
Mu xuBoTHoro. lIlpasna,

JABWIKCHHUSA  PACTUTECIIbHBIX

OpraHoB, KaK MbI BHACIH, B HAWIYUIIC UH3YYEHHBIX

ClIydasiX CBOIAATCS K BBITAJIKUBAHWIO BOABI U3 IIE€PE-

! JIroGombITHO, yTO HamM ydeHsle (PaMUHLBIH U Jp.) , 3a-
IIMIAONIME YYEHHEe O JyIle PacTeHHs, 3T0 CaMoe JIFOOOIbIT-
HOE CXOZICTBO MEXTy PACTEHISIMU Y YKHBOTHBIMH IIPOTTISICIIH.



MOJHEHHBIX €10 KIETOYEK pPa3ApaXUTENbHOW TKaHH,
MEXIy TeM KaK [BH)KCHHE JKMBOTHOTO SBIAETCSA pe-
3yIbTaTOM COKpAIeHWs, HW3MEHEHUs (OPMBEI CcaMoro
MyCKyJIa; HO BEAb COKpAllleHHE MYCKyJa HE €CTb 3Jie-
MEHTapHOE SBIICHHE, HE CBEIETCS JU OHO B KOHEYHOM
pe3ynbTare K HEPeMEHE BO B3aUMHOM PAaCIIOJIOKEHUH
9JIEMEHTApHBIX TBEPIBIX YACTHUI M HKUIKOCTEH, oOpa-
3YIOIIMX BEIIECTBO MBIIIIHI?!

Takum oOpa3oMm, mHazaeT 3Ta IJaBHAs Mperpaja,
OT/EISIIOIIAsl  JKMBOTHBIH MHpP OT  PacTHTEIBHOTIO;
JBIJKCHHE HE €CThb MCKIIOYUTEIBHBIA yIen >KMBOTHO-
ro, OHO BCTpeuaeTcss U y pacrenus. Ho ecnu 3to pas-
JMYNE HE BBIICPKUBACT KPUTHKU, TO HENb3d JM Haii-
TH Kakoe-HHOynp npyroe? Ilepebepem mocienoBa-
TEJIBHO BCE T€ OCOOCHHOCTH JKU3HH OpPraHH3MOB, B
KOTOPBIX TOJIarald BHJIETh HCKIIIOUUTENBHBIN IpH-
3HAaK IPEJICTABUTENICH TOTO HJIN IPYroro LapcTBa.

Haynem co cmoco6a muranus. OOBIKHOBEHHO ToO-
BOPAT: pAacTEHHE IUTAeTCS NPOCTHIMH HEOpraHmdec-
KAMH BEIIECTBAMH — YTJICKHCIIOTOM, BOAOW, COJSAMH;
JKUBOTHOE IIMTACTCSI CIIOXKHBIMU OPTaHUYECKUMHU CO-
eIMHEeHHUsIMU. ['oBops BOOOIE, 3TO BEpPHO, HO TEM He
MeHee IpPaBWJIO TIPEJCTAaBISET MHOTHE HCKIFOYCHHUS.
Hanpumep, Bech OOIIMPHBIA Kilacc TPHOOB MPEACTaB-
JS€T PACTCHHs, MOTYIIME IUTAThCA TOJNBKO CIOXHBI-
MH OPraHHYEeCKUMHU COCIMHEHMSIMH, IIOTOMY 3TH Opra-
HU3MBI U MOTYT JKUTh TOJIKO Ha IO04Be, OOraTtoi Ie-
pazmiararonmmcs

PETHOEM, BEIICCT-

BOM, WJIM, HaKOHel, KaK Mapa3suThl Ha JPYTUX Opra-

OpraHn4eCKuM

Hm3Max. Ho He OJHM TONBKO TPUOBI NMUTAIOTCS TOTO-
BOIl OpraHM4eckoil mNuiied; ecTh 4yKesHble pacre-
HUS W MEXIy BBICIIUMU IIPEACTABHTEISIMH pPacTH-
TENBHOTO 1[apCTBA; MHBIE W3 HUX, JHIICHHBIC 3€JIEHO-
ro 1Bera, Kak, Hampumep, mnowinka (Cuscuta),
NPHUCACHIBAIOMIAsCS K HAIIMM IIOJIEBBIM PACTEHMSIM, K
XMEI0 U MpOY., KMBYT HCKIIOYUTENBHO HA CYET CBO-
eif JKepTBBI; Jpyrue, Kak OMeNa, Hamajaromas Ha may-
Obl. (DPYKTOBBIE W JAPYTrH€ IEPEBbs, XOTS U CIIOCOOHBI
K CaMOCTOSITENbHOMY BBIPAOATBIBAHUIO MHINU, HO, IO
BCEll BEPOSITHOCTH, TOJIB3YIOTCS B 3HAUUTENBHOM CTe-

1 310 MOE MpeaoNoKeHHe Ternepb BhICKA3bIBACTC U Y (H-
310JIOroB. BO3MOXXKHO, YTO IHEpernoyiHeHHe KIETOYeK BOJOH, ee
BHE3AITHOC BBITAJIKWBAHUE, MPHCYTCTBHE TOKA W €ro KoieOa-
HHE — YTO BCE ITH YaCTHOCTH ITIPOIECCa IBUKEHUS PACTUTENb-
HBIX OpraHOB HalmyT cebe olliee OOBSICHEHHE B SIBICHUSX dJIe-
krpoardy3un. 31ech» KOHEYHO, HE MECTO BIABaThCs M IO-
JIPOOHOCTH.

Pacmenue u srcusommoe

MEeHd W BEIIeCTBAMH, BBHIPAOOTAaHHBIMH pAacTEHHEM,
Ha KOTOPOM JKHBYT. Majio TOTO, HCCIIEIOBaHUS IO-
CIIETHUX JIeT, B 0COOEHHOCTH ke Tpyxs! JlapBuHa, TO-
3HAKOMMJIM HAC C IIENBIM PSJIOM PacTeHHi, CHaOXeH-
HBIX 3€JIeHBIMH OpraHaMH, HO B TO K€ BpeMs IUTalo-
LIMXCSl JKMBOTHOM NMIIEH M NPUTOM HPUHUMAIOLIUX
€e COBEpIIEHHO TaK K€, KaK )XMBOTHbIE. JTO TaK Ha-
3bIBAEMBIC HACCKOMOSAHBIC PACTCHHA. [To3HakoMuM-
csl ¢ HECKONBKUMH INIpUMEpaMy; 3HAKOMas HaM MyXO-
JIOBKA TIPEACTABISICT ONWH W3 CaMBIX pa3sHTEIbHBIX.
Ecam et MyXoNIOBKM IOHMan HAaceKoMoe, TO OH
OOBIKHOBEHHO HE PACKPBHIBAETCA IPEXKAE, YEM BBICO-
CeT M3 HAaCeKOMOTO BCE, YTO MOJXKET, OCTAaBHB TOJBKO
HEepacTBOPUMBIH OCTOB. TOT k€ ONBIT MOXHO IIOBTO-
pHTh, 3aMEHHB MyXy KyCKOM MsiCa, CBIPOTO WM >Ka-
PEHOTO, WM KPYTO CBApEHHBIM SIMYHBIM OCIKOM; JIH-
CTOYEK TOTYAC TJIOTHO 3aXJIOMHETCS, M, KOTZa OTKPO-
eTCsl, OT JIOCTaBJICHHOW eMy IHIIM HE OCTaHeTCsl U
crneqa. MyxosoBka, Kak MBI CKa3alld, BOJUTCS B 00J0-
tax CeBepHO AMepukn, HO M B Hamux OoNoTax
BCTPEYAETCS PACTEHHE, KOTOPOE CPOJHU MYyXOJIOBKE,
HO JIOCTHTaeT TOTO )K€ pe3yibrara, TO eCTh IHTaeTcs
HACeKOMBIMH, OJlarofapsi HECKOJBKO HHOMY IIPHCIO-
coOnieHnIo. DTO Tak HasbiBaeMas pocsHka (Droseia);
€ MaJeHbKHE JIMCTOYKH ITOKPBITBI 0COOOTO poma BO-
JIOCKaMH, BBIICISIIOIIMMHM Ha CBOEH BEpXYyIUKE Karuid
TYCTOM JIMOKOH JKUIKOCTH, KOTOphIE OOBIKHOBEHHO
NPUHUMAIINCH 32 POCY, OTKYJa M Ha3BaHWUE PaCTEHHMSI.
Hacexomoe, HEOCTOPOXKHO OITyCTUBINEECS Ha JIUCT,
NpUINIaeT K HEMY, U TOTJa B JIHCTe OOHApY>KUBAeTCS
B BBICIICH CTENeHU JIOOOMBITHOE SIBIICHUE JIBIDKECHUS:
CO BCEX CTOPOH BOJIOCKHM HAKJIOHSIIOTCS B OJIHY TOUKY,
IJie JIOKUT IONaBIIeecs] B 3alafHI0 HAaCceKOMoe; IpH
STOM J>KEIe3KH, HaXOJIIuecs Ha KOHIAX BOJIOCKOB,
HAYMHAIOT OOWIBHO BBIICNATH CBOM COK, KOTOPBIA
CIOCOOCTBYET pACTBOPCHHIO TBEPABIX IHTATENBHBIX
BEILIECTB M NEPEBOJUT UX B TAaKOE COCTOSIHHE, B KOTO-
POM OHH MOTYT JIETKO BCOCATHCS KJIETOYKAMH BOJIOC-
koB. Korzma Bcst muima BcocaHa, BOJIOCKM PacIpaBiisi-
I0TCSl ¥ BHOBb T'OTOBBI OKa3aTh TaKOH JXe IPUEM HO-
BOMy mpuienblly. He MeHee mMOOGONBITHEI KPYIHBIE
cBOEOOpa3HBIe Nepenthes. Saracenia,
Cephalotus, oburtaronx B 0oiee HM3KHX IIUPOTaX, U
menkue auctouku mys3sipyatkd (Utricularid), BcTpe-

JIMCThA

Yalolieiicss B HAIIMX peKax M NpyJaX. V HEpBBIX Tpex
YacTh JINCTAa INPEeBpamiaeTcsi B OOJIBIION KyBIIMHYATHII
opras, y Cephalotus etne TpUKPBITHII KPBILICUYKOH, Y
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My3apyaTKy K€ MENKO pacCedeHHbIE IOIBOAHBIE JIHC-
Thsl CHaOXEHbI MOJOOHBIMM JK€ MaJCHBKUMH OpraHa-
M. JlaBHO yxe ObUIO 3aMEUEeHO, 4YTO KyBIIMHYAThIC
OpraHbl COJEp)KaT KUAKOCTb, HO HPEXAe IoJlaraiu.
4YTO 3TO BOAA, M TOINBKO B IOCIEAHES BpeMs yOenu-
JIUCh, YTO ara >KHJKOCTb HUMEET CBOWCTBO PpacTBOPSTh
TBEp/bIE  OPTaHUUYECKHUE

BEIICCTBa, ClyXaluye s

nuTaHus. bojee BHUMAaTenbHOE HCCICIOBAaHHE KyB-
IIMHYATHIX OPraHOB OOHAPYXWJIO B HHUX BECbMa CJIOX-
Hble MPHUCIIOCOONCHHS JUIA YJIABIMBAHMS HACEKOMBIX;
B HUX €CTb M YacCTH, BBIACIIIOIIME JAKOMBII Ui HHX
COK M. CJIeOBATEeNIbHO, CIIy)XKallfe Ul HPUMaHKH, |
IJIaJKHe TOBEPXHOCTH, II0 KOTOPHIM HACEKOMOe He-
BOJIGHO CKOJIB3UT B CBOIO 3alajHIO, M, HAaKOHell, e-
CTKHE BOJIOCKH, OOpallleHHbIe, KaK INPOBOJOKH B MBI-
MICJIOBKE, OCTPUEM BHYTPb U TIPEHATCTBYIOIIUE Hace-
KOMOMY BbIOpaThcss M3 3Tol 3amamHu. Ho kakoro xe
poma OymeT 3TO BEIIECTBO, BBIIEIICMOE pPACTCHHUEM,
KaKk COBEpIIACTCSI ITO PACTBOPEHHME TBEPIOH NHUIM U
HpEICTaBIsAeT JM OHO YTO-MMOO ofIee ¢ TeM, YTO MBI
Ha OGblKHOBeHHOM A3BIKE Ha3bIBaCM IICpEBapHUBaHU-
€M MMM B JKUBOTHOM opranm3me? TiiaTelbHbIe HC-
CIICZIOBaHU OOHAPYXKWJIM, KaK Mbl Y)KE€ OTYAaCTH BH-
Jend 5TO W paHee!, NOPasHTENBHOE CXOACTBO MEXIY
9TUMH JBYMSI IIPOLIECCAMH.

Kak B jXelyZOYHOM COKEe J>KHBOTHOTO DPACTBOPEHHUE
OCJIKOBBIX BEIIECTB IPOMCXOJMT II0J] BIIMSHHEM OCO-
6oro QepmeHTa — MemNcuHA, TaK U 37€Ch BO BCEX BBI-
JENAEMbIX ~HACEKOMOSIHBIMH  PAcTEHUSIMH  SKHIKOC-
TSAX HCCIIeNOBaTeNl OOHAPYXWIN HPHCYTCTBHE TaKOTO
xKe (epMeHTa; Kak TaM IIeNCHH AeHCTBYyeT TOJBKO B
MIPUCYTCTBHH  HEOONBIIOr0  KOJWYECTBA  CBOOOIHOM
KUCJIOTBI, TaK M 3/1€Ch B MOMEHT pPa3fApaXeHUs] MOXKHO

SICHO OOHapY KUTH MOSIBIICHUE KHCIION PeaKIny coKaZ.

I CM. TPETBIO JIEKIHIO.

2 B mocnenHee BpeMsl HAayald BBICKA3bIBATHCS COMHEHUS,
JIEHCTBUTENBHO JIM 3TO BCACHIBAHHE OPraHUYECKUX BEIIECTB
MOXET CIY’KUTh B I0Jb3Yy pacTeHHro. [oceTHB MCTEKIIUM Jie-
ToM JlapBMHa, s MMeN CIydall BHUIETb HEKOTOpbHIE, €ILIe He
OITyOJIMKOBAHHBIC OIBITHl 3HAMEHHTOIO YYEHOrO, IOKa3bIBAIO-
Iye 3Ha4YeHHE ONHCAHHOIO IIpoliecca Kak NUTaHHA. boibiias
JIEPHOBUHA POCSIHKM BOCHMTBHIBATACH MM IO/ CTEKJITHHBIM KOJI-
MaKOM /Il YCTPAaHEHUs] HACEKOMBIX M HPHUTOM TaK, YTO MOJIO-
BHMHA PacTeHMH Moiyuana Msico, a Apyras — HeT. B 1o Bpewms,
Kofa s WX BHAeN (B HIOJNE), PAcTEHHUs, IIOJNydYaBIIHE MsICO,
OBUIM YK€ 3HAYMTENBHO KpyIHee W 3mopoBee Ha BHA. (IIpmme-
YJaHUe K IIePBOMY U3aHUIO. )

216

Htak, m mporecce NMUTaHUS MbI HE MOXKEM HAWTH
BepHOFO KpI/ITepI/Iﬂ JUIL  OTJIMYHA paCTeHI/IH OT XHBOT-
HOTo; TPHOBI, MapasuThl U B OCOOSHHOCTH HACEKOMO-
SIHBIE PACTEHUS TPEACTABISIIOT HaM IIOJHYIO aHaJo-
THI0O C TIMTaHUEM >KUBOTHBIX. B camom pene, ecnu Obl
COIOCTaBUB BCE, YTO HaM H3BECTHO 00 OSTHX IMOCNEA-
HUX, Mbl OINHUCAJIH BOOOpPAKACMBIA OpraHM3M, JIOBS-
UMK CBOMMH LIyNAJIbLAMH HACEKOMBIX, IPOBOISIIHIA
UX BO BHYTPCHHIOIO TIOJIOCTH CBOCTO TeJa, MOKPHITYIO
JKEJC3UCTHIM CJIOEM; €Cd Obl MBI CKa3aliM Jajiee, 4To
9TOT JKEJIE3UCTBI CIIOW BBIIENAET COK, pacTBOPSIO-
mmii  OenKoBBlE BEIIECTBAa, M 3aTEM BCACBIBACT 3Ty
MUIY, TO BCSKUH, KOHEYHO, MOAYMall OBbL. YTO MBI
“MEeM B BHIY THAPY WIM TOJHIA, H, OJHAKO, BCE
YepThl 3TOI0 ONMCAHUS 3aUMCTBOBaHbI Yy CaMbIX He-
COMHEHHBIX THIIMYECKUX PACTECHUH.

Ho ecnmm mnmranue pacTeHHil ObIBacT CXOMHO C TIH-
TaHHEM JKUBOTHBIX, TO, MOXET OBbITh, HA00OPOT, TH-
TAaHHUEC JXHUBOTHBIX HHUKOrJa HC l'lpe}lCTaBI/IT HaM sBJIC-
HUA OUTAHUA Ha CYET HeOpFaHl/ILleCKI/IX BCIIICCTB, KO-
TOpOE CBOMCTBEHHO pacTeHHsM. W 3TOro Hemb3st yT-
BEpXKIaTh, TaK KaK CIOCOOHOCTh pasjarath YIIICKHC-
JIOTY, KaK MbI IpHUCYyI]a HW3BECTHOMY Opra-
HY 3€pHY,
Ha HECKOJIBKO HECOMHEHHO JKHBOTHBIX OpPraHHU3MOB,
coJieprKaIux xJopodumuil,

Ilepexomum K Jpyromy pasiM4uIo,

BH/ICIIH,

XJI0pOMUIIOBOMY a MOXHO YKa3aTrh

OCHOBAaHHOMY
Ha mpornecce abixaHus. Korma ra3oBblii oOMeH, coBep-
LIAIOIMIC B pacTeHUM U UMEIOIMN  pe3yJIbTaToOM
pa3NoKEHUE YTIIEKHCIOTHl W HAKOIUIEHHWE YIJIepoja,
HECIIPaBeUIMBO CPAaBHUBAIM C JBIXaHHUEM, TOIIA BBHI-
CTaBILUIM Ha BHUJ TaKyl0 AaHTHTE3y: JBIXaHHUE >KHBOT-
HOTO 3aKJIFoyaeTcss B TOTJIOIIEHHMM KHCIOpOAa M Bblfe-
JICHUU YTJIEKUCIIOTHI, AbIXaHUE PpaCcTE€HUs — B IIOIJIO-
MIEHUU YIJICKUCIIOTBI W BBIJACJICHUU KHUCJIOpOJa. Ho
MBIl YK€ 3HaeM, 4YTO pPa3JIOKCHHE YIJIEKHUCIOTHl Helb-
35 CpPaBHMBATh C IbIXaHHEM, YTO STO NHTaHHE — CBO-
eoOpa3HOe NHTaHWE BO3JYXOM; 3HaeM Takxke, 4TO psi-
JIOM C 3TUM IIPOLECCOM COBepIIaercs M Jpyrod — Ha-
CTOsIee JbIXaHWE, HO 4YTO 3aMETHTh JTOT ITOCIEIHHI
NPOLIECC MOJKHO, TOJNBKO HaONlfojas WM He3elIeHbIe

opranbl, WJIW 3€JICHBIE OpraHbl B OTCYTCTBUU CBE€Ta,
Korjga O6paTHOFO rnponecca pasjioKEHUST HE IPOUCXO-

JUT. KOHC‘IHO, OTOT IIPOLUECC AbIXaHUsA paCTeHI/Iﬁ 1o-

BripoueM, 3T0T XJ10podHILT IPUHAIEHKHT, TI0 BCei Bepo-
SITHOCTH, TIOCEJTMBILIMMCS B )KHBOTHOM OPTraHH3Me BOZIOPOCIISIM.



HacexomosidHoe pacmeHue pocsiHKa Ha MOX080M 6010me.






Hapa&‘umﬂoe pacmeHue nosujiuka na Kkpanuee.






Ka)XeTC] HaM OYEeHb HEPHEPIMYHBIM, €CIM MBI CpaB-
HAM €T0 C JIbIXaHHEM MIICKONUTAIONIETO WM ITHIBL
VY mocnemHHX KOJIMYECTBO BBIAETSICMON YITIEKHCIOTH
OYeHb BEIMKO, U PE3yJbTaT 3TOr0 IMpOIEecca — IIOBBI-
IICHUE TEeMIepaTypbl HajJ TEMIIepaTypod cpemsl
OYEHb 3aMETEH, TOTAA KaK pacTeHue Mo Ooiblieil wac-
TH TACCHBHO TIPUHMMAET TEMIEpaTypy OKpy’Karomen
Cpeanbl. Ho ecimu wmbI CpaBHHUM [JbIXaHHUE PACTCHUA C
JbIXaHHEM TaK Ha3bIBAEMOTO XOJIOJHOKPOBHOTO IKH-
BOTHOTO, HalpuMep JISTYIIKH, WIM JAKE C JbIXaHHEM
MJICKOITUTAIOIIETO, HAXOMAIIETOCS B COCTOSIHHM OIle-
IEeHeHus. (HampuMep BO BpeMs 3UMHEH CISIUKH), TO
YBUIUM, YTO JbIXaHHE B TOM H JPYroM Cilydae HH IIO
KOJIMYECTBY Ta30BOTO OOMEHa, HM MO HM30BITKY TeMIle-
paTypsl OpraHm3Ma HaJ TeMIepaTypoi cpenbl He Oymer
YK€ TaK PE3KO OTIINYATBHCA OT AbIXaHUS PACTCHUS.

3mece cam cO0O0 MPENCTABISIETCS BOMPOC: MPH-
HAQJUIKUT JM BOOOLIEC ABIXaHHE K YHCIy OE3yCIOBHO
HEOOXOIMMBIX OTIIPaBJICHUIl PACTHTEILHOTO OpraHU3-
Ma? MBI BHIENH, 9TO BCE SIBIEHUS IBIKEHHUS MpeKpa-
IIAFOTCS HPH OTCYTCTBHM KHCIOPOZAQ; JIOJNT0e BpeMs
MIPEJIOIarai, 9YTO M POCT KIETOYeK HEBO3MOXKEH Oe3
KHUCJIOPOZia, HO NOTOM OKa3aJloCh, YTO Ha CMEHY JbIXa-
HUIO MOXET TMOSABJATHCS JPYrol XUMHUYECKUH MHpo-
IlecC, CXOAHBIH C HHUM IO CBOMUM pesyibTatam. IIpo-
IlecC 3TOT Ha3bIBaeTCs OPOXKCHHEM M COCTOUT B pac-
MaJeHAN caxapa -"IJIIOKO3bI — Ha CIUPT M YTJIEKHC-
noty. CylecTBOBaHHEM 3TOrO Iporiecca 00ycClIaBiH-
BaeTCS MPOHM3BOJCTBO CIHUPTHBIX HAIHTKOB, TO €CTh
BUHOAEINE, IHUBOBAPECHUE, BUHOKYPECHUE U IIPOY. Bo
BCEX OJTHX CIydasX, OpoK€HHE IPOHUCXOAUT BCIIEHACT-
BHE Pa3BUTHA B OpOMANIMX JKHIAKOCTAX OCOOOr0 MHK-
POCKONIUYECKOr0  OpraHu3Ma —

OpOAMIBHOTO,  WITH

JPO}OKEBOTO, TpuOKa, MM, MOMPOCTY, JPOMIKEH.
Kneroukun npoxokell pacTyT M pasMHOXaoTcs u 0e3
kucinopoza. Ilporecc OpOXeHHs, CYIIECTBEHHO OTJIH-
‘-[?HOL[IHP’ICH OT JbIXaHuA TEM, 4YTO NPHU HEM HE NPOHUC-
XOIUT TOIJIOICHUS KUCIOPOJA, CXOACH C HUM B TOM
OTHOILCHHH, YTO B OOOMX CIy4asix NPOUCXOMIHT BbIJe-

JICHUE YIJICKUCIIOTBI U TemioTel!. DTa TCIUIOTa, BEPO-

! Tonbko TpH IBIXaHUM YIIIEKHCIOTa oOpasyercs 3a cuer
KHCJIOpOZia BO3MyXa, a MpH OpOJKEHWH — 3a CUeT KHCIIOpoJa,
3aKJIIOYEHHOTO B CaMOM caxape. 3[ecCh HMPOHUCXOIUT HEYTO II0-
J0OHOE TOPEHHIO TPpyTa WM MOpPOXa: U TOT H JAPYTOH, KaK H3Be-
CTHO, MOTYT TOpeTh 0e3 BO3/lyXa — Ha CUET KHMCIOPOJa CeJT-
PBL BXOJISIIEH B HX COCTaB.

Pacmenue u srcusommoe

SITHO, ¥ JIOCTaBIISIET OPraHU3MY HEOOXOAMMYIO VIS €ro
Pa3BUTHS SHEPTUIO. BpokeHHe sBIseTCS Kak ObI cyp-
poeamom npixanus. Ho mporiecc 3TOT Jajieko He Tak
BBITOZICH ISl PACTEHMs, KaK JbIXaHHE, TaK Kak IpH
TOH JK€ TpaTe CaxapuCTOro BELIECTBA OCBOOOXKAAET
TOopa3io MeHee TeIUIOBOH »Heprud. IlepBoHavaIEHO
mporecc OpPOXKEHUS CUMTANCS HWCKIFOUYUTEIBHO CBOU-
CTBEHHBIM [IPOJOKEBOMY TpPHOKY, HO IO3JHEE OKasa-
JIOCh, YTO JIF0O0OC PacTCHHUE, JIF0OOW PaCTHUTENBHBINA Op-
raH, 3aKJIIOUCHHBIH B aTMocdepy, HE COICPKALIYIO
KHCIIOPOJia, HAYMHACT BBIICNATH YIJIEKUCIOTY, HE II0-
IJIOMIast KUCJIOpPOJa, aBTO JKE BpeMsi 00pasyeT CIHUPT,
TO €CTh HAYMHACT pa3jaraTb CBOM 3aIlachl CaXapuc-
THIX BELIECTB — HaunHaeT Opoxuts. IloHATHO, YTO
IUIL POXOKEBOTO I'pHOKa, OpOISIero Ha cYeT caxa-
PUCTBIX BELIECTB, HAXOIIIMXCS B TOH K€ >KUAKOCTH,
B KOTOPOH OH pa3BHBAcTCs, OPOXKECHHE HE MOXKET
OBITH TaK BPEOHO, KAaK VISl BBICIIMX PACTEHHH, KOTO-
pele TIpH OpOKEHWHM HENPOU3BOAUTEIFHO Pa3pyIIAkOT
CBOE COOCTBEHHOE BEIECTBO. DTHM OOCTOSTCIIHCTBOM,
a TaKKe HAKOIUICHHEM CHHPTa B KIETOYKAX (JPOXK-
KM BBIICISIFOT €r0 B OKPY’KAIOIIYIO JKHIKOCTB), BEPO-
SATHO, OOBSCHICTCS, TOYEMYy BBICHIME PACTCHHSA HE
MOTYT TOAJCP)KUBATh CBOIO KHM3HBb IIPOIECCOM Opo-
JKCHUSI, TP OTCYTCTBUH KHCIIOPOJa B HUX MpeKpaira-
IOTCS BCE JIBIDKCHUS M CAMBIH POCT, a €CTIH OHH OyIyT
JIONTO BBICPIKAHBI B 3TOM arMocdepe, TO OKOHYA-
TENBHO NOTHOAIOT.
CrnenoBarenbHO, OpPOKEHHEM MOXKHO —TOICPIKH-
BaTh CYIICCTBOBAHHWE TOJNBKO HIBIIMX OPTraHU3MOB, H
TO HE HAJOJro, TaK KaK M OHH, OKa3bIBAaeTCs, OT BpeE-
MEHH JO0 BpPEMEHH HYXHAIOTCA B JBIXaHWH; OPraHH3-
MBI JKC BBICIIME HC BBIICPKUBAIOT OpPOXKEHHS W Ha
camblil KopoTkuii cpok. Ilo cuacTelo, mpu ecTecTBEeH-
HBIX YCJOBHSX, B TNPUPOJC, OHH U HE IMOJBEPraroTCs
910i1 omacHocTH. OHM HAYMHAKOT OpPOJHUTH TOJBKO
Torma, Korga OyIOyT IIOMeEIEeHBI
creptyto atmoctepy, Kkorma OyayT, Hampumep, 3a-
KJIFOYEHBI TI0J] CTEKJITHHBIA KOJMAaK, H3-TI0J KOTOPOTO

B HCKYCCTBEHHYIO

ylaneH KHUCIOpoJ, — CJIOBOM, KOT[ja HAuMHAKOT 3a-
abIxathesi. OpraHmsMy Hedb3s TPOCTO CKasaTh: HE
#uBU. OH WM KUBET, WIM yMHUpAaeT, HO IIOKa OH He
yMep, OH IEIUIIeTCs 3a XKM3Hb M, He HaxoJi HeoOXo-
JUMOTO YCIIOBHS CYIIECTBOBAHHMS B  OKPY)KaromIeH
cpene, oOparaeT CBOM CHIJIBI Ha ce0s caMoro M B 3TOH
BHYTpEHHEH JIOMKe Hcromaercss u morubaer. Ho ycr-

paHHTE TOJIBKO 3Ty yAyHIAIONIYI0 aTMochepy, naiTe



K.A. Tumnpszen

yYMy B3A0OXHYTb CBO6OIIHO, CHUMUTE BOBpEMA

KONMaK, W OpoXeHHWe NpeKpaTuTCss caMo CcoOoH; ma-

9TOT

Tonorudeckuid  IIporecc OpoXeHHs CMEHHTCS (QH3HO-
JIOTMYECKMM TIPOIIECCOM  JIbIXaHHMs, paboTa paspylie-
HMS 3aMEHHTCS paOOTOH CO3MIAHHUA: 3[0pOBas, HOpP-
MaJlbHasi JKM3Hb BCTYNIUT B CBOM 3aKOHHBIC IIpaBa, a
C HElo SBATCA U €€ HEM3MEHHbIE CITyTHHKH — JIBHKE-
HHE U pa3BUTHE.

3HauuT, JBIXaHWE MPENCTaBISET HEOOXOIUMOE YC-
JIOBHE CYILIECTBOBaHHMS OPraHM3MOB KaK > KHBOTHBIX,
Tak M pacteHHH. O HEBO3MOXXHOCTH YCTaHOBHTH pas-
JMYMe MEXAy JABYMS LApCTBAMH Ha OCHOBAHWH TIPHU-
CYTCTBHSI WIM OTCYTCTBHSl JBIDKCHHS YK€ JOCTATOYHO
TOBOPEHO. OCTaeTcs OOCYAWTb €lie OAWH BOIPOC: CIO-
COOHO JIM pacTeHHe K HPOU3BOAbHOMY JIBUKCHUIO?
IIpexxae yeM OTBETUTh Ha 3TOT BOIPOC, CIEIYET YCIO-
BUTHCSI, YTO pPa3yMeTh IOJ BBIPAKCHUH NPOU3BOIL-
HOe JIIBWKEHHE WIM BOOOLIE IPOU3BOJIBHOC SIBICHHUE.
Eciu pa3ymerb MO HHM SIBICHUE OeCHpUYUHHOE, TO
TaKWX SBJICHHI HayKka HE MOXeT IOIyCTHTh U B cde-
pe JKMBOTHOM JKM3HM: €CIH K€ pasyMeTh sBJICHUE,

BBI3BAHHOE BHYTPCHHHUMH, CKPBITBIMH, HEH3BECTHBI-
MH TIPUYMHAMH, TO B TAKOM CMBICJIE MBI JOJDKHBI IO-
Ka Ha3BaTh IPOW3BOJIbHBIMU JBIDKCHHSI IIPOTOILIA3-
MBI. JKMBUMKOB, JIMCTBEB JECMOJIMyMa, TaK KakK BCE
STH JABIDKGHHS TIPOMCXOASAT 0€3 BHAMMOTO BHEIIHETO
MoOyX/JEHHsI, II0J] BIMSHAEM BHYTPEHHHX, HPHCYIINX
opranmMmy cmin'. Ho ecnmm pacrenme cmocoOHO JBH-
raThCs, TO HE MOXET JU OHO M uyBcTBoBaTh? Ecmm
MO/ YyBCTBHUTEIBHOCTBIO pPa3yMeTh OT3BIBUMBOCTH K
pa3dpaxkeHuIo, TO €CTh Pa3ApaKUTEIbHOCTh, BO30Y-
JMMOCTh, TO MBI JOJDKHBI MPHU3HATH 3Ty CMOCOOHOCTH U
3a pacTeHHeM. B camom 1eme, ecnu 4enoBeK, KOTOPO-
ro Mbl KOJEM, IIUIIEM, IIEKOYEeM, HHMKaKUM JIBHXKe-
HHEM HE OT3BIBACTCS HAa STH PA3[APAXKEHUs, MBI 3a-
KITIOYaeM, 4TO OH JUMUICA YYBCME; HO KaK TOIBKO
OH HauyMHAeT OTBeYaTh KaKUMH-HHOYIb IBMKEHHSIMU
Ha 3TH MHCYJBTHI, Mbl TOBOPUM: OH NpUulesl 6 4y6cm-
60%. Ecnn pPyKOBOAHMTHCS OTHM MPU3HAKOM, TO Ode-
BUJHO, YTO MHMO3a, MYXOJOBKa M Jp. OJApPEHbI UyB-

CTBUTCIBHOCTBIO, TAK KaK OHH OT3BIBAOTCSI Ha BCC-

2

HO: JICHCTBHEM HEKOTOPBIX SI0B MOYKHO OTHSTB y JKHBOTHOTO
CIOCOOHOCTh PEAarnpoBath OBIDKCHHEM Ha pPasApakCHHE, HE
JIULIAst €r0 CIOCOOHOCTH TyBCTBOBATS.
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Cwm. Ha c. 212 npumeydaHue o JBIKEHHN JeCMOIIMyMa
W3BecTtHO, Bripoyem, 4To 00paTHOE 3aKITFOUCHHE HEBEP-

BO3MOJXXHBIC pas3ApakC€HUs, 6yﬂCT JIM TO YKOJ WM JIeT-

KOC€ TIIPUKOCHOBCHHEC, OXOI, DJJICKTPUICCKOC COTpsICe-

HHE WIA XuMH4yeckoe aerictBue. OcoOeHHO 3amedya-
TENbHBI CIIy4ad, TI€ PACTCeHHE OT3bIBACTCS HE Ha BCE
a Kak Obl C
pa3bopom; Tak HampuMep, OT MPHUKOCHOBEHHUs a30TH-

CTBIX

pasmpaxeHuss B OAWHAKOBOM CTETEHH,

OpPTraHMYECKHX  BEIIECTB  ABW)KEHHS  BOJOCKOB
POCSIHKM ~ cOBepIIalOTcss OBICTpee H  BBICICHHE pac-
TBOPAIOIIETO COKa JHEPrHYHee, YeM OT TPHUKOCHOBE-
HUS YacTUIl HEOPraHWYECKOro BELIeCTBA, HE MOTYIe-
ro ciayxuth mumeil. Ecmu Gbl 37O ObLIO IKHMBOTHOE,
MBI OBI CKa3allM: y HEro TEKYT CIIOHH, OHO KaIHO Ha-
OpaceiBacTCI Ha JIAKOMBIH Kycok. Ecmm pacreHume 06-
JalaeT YyBCTBUTENBHOCTHIO, TO, OBITH MOXET, MBI B
COCTOSIHUM JIMIIATh €ro 9STOro CBOKMCTBA, JejaTh €ro

0eCUyBCTBEHHBIM KO BCSKOMY pasapaxeHno? OnbIT

MOKa3bIBAa€T, 4YTO Mbl, MACHCTBUTENBHO, B COCTOSHUH
3TO cAeNaTh, Majo TOTrO, MBI JOCTHTaEM 3TOTO IpH IIO-
MOIIM TEeX JKE€ CPEeJACTB, KOTOPBIMHM MpHBOAMM B Oec-
JyBCTBEHHOE COCTOSIHHE UeNOBEKa. 3acTaBisisi pacTe-
HHUE BJABIXaTh Mapbl 3¢upa Wim XJIopodopma, MBI MO-
JKEM aHeCTe3WpoBaTh €ro TOYHO TaK K€, KaK aHecTe-
3UpYyEM UEJIOBEKa BO BpeMsI TSHKKOH XUPYpPrU4ecKou
omeparuu. 1 3TOro CTOMT TOJIBKO TOPHIOK C MHMO-
30/ MOKPBITH CTEKISIHHBIM KOJIMAKOM M MOJ 3TOT KO-
MaK TONOXHUTh TyOKy, CMOYEHHYI0 3(HUpOM WIH XJIO-
podopmom. [IpoOBIB HECKONBKO BPEMEHH 07 KOJIa-
KOM, MHMO3a YTPaTUT CIIOCOOHOCTh K IBIDKCHHIO; Kak
Obl MBI €e HU pa3[pakayli, OHa HE CTaHeT CKJIaJbIBaTh
CBOMX JIUCTOYKOB, HO, TIPOCTOSIB HECKOJIBKO BPEMEHHU
Ha BO3AyXe, HE 3apaXCHHOM BPEAHBIMH IIApaMH, OHa
BHOBb IIPHOOPETAET CBOIO
YroObt

TOJIBKO HE€ OCTaBJIATb PACTCHHUC CIIMIIKOM JOJIr0 M0J

YYBCTBUTECIIBHOCTB, CBOIO

Ppa3sapaxkuTCIbHOCTD. OIIBIT yaaics, HYXHO

BJIUAHUEM  QHECTE3HPYIOIIETO  BEILIECTBA, OHO

Ooiee yxe HE IONMpPABHUTCS, a MOTHOHET Oe3BO3BpaT-

HHa4ye

HOo. Ho TO ’xe ompaBipiBaeTcs W HaJ YeIOBEUECKUM
OpPTraHu3MOM; K COXAJICHUIO, HEPEeIKH CIyd4aul CMEpTH
Yacto
YKas3blBaJIM HA TPUCYTCTBHE HEPBHOM CHCTEMbI

OT HEOCTOPOXKHOTO HPHUMEHEHHs XJIopodopMa.
KaK
aTpuOyT >KMBOTHOTO, HO BEIb OHA BCTpPEYaeTcs He Yy
BCEX JKMBOTHBIX, a C JPYrOH CTOPOHBI, €CIH y pacTe-
HMIl  moATBepauTcs  (TIpeionaraeMoe  HEeKOTOPBHIMH
YUEHBIMH) CYIIECTBOBAHWE M3BECTHBIX IIyTeil, MO KO-
TOPBIM pa3pakeHue coolmaercst ObIcTpee, YeM I0
JIPYTHM, TO ¥ B HHX HPHJAETCA NPHU3HATH HEYTO, IO

KpaifHelt Mepe (pU3HOTOTHIeCKH, COOTBETCTBYIOLIEE



HepBaM. Tak, HampuMep, y MHMO3bI pa3JpaxeHHe
nepenaeTcst 0coboi cucTeMod TPyOOK ITyTeM THIpPO-
craTnueckoro jaasnenus!. Takoil ammapar Bcero iyd-
e MOXKHO YIOJOOWTH BO3IYIIHOMY 3BOHKY. [loHST-
HO, YTO B JICHCTBUTEIBHOCTU 3[E€Ch HET HUKAKOIO
CXOZICTBA C HEPBHOM CUCTEMOM.

Eme oaun mocnenHuii Bompoc: o0Onazaer M pac-
TeHue co3HaHueM? Ho Ha 3TOT BOMpoOC MBI OTBETUM
BOIIPOCOM JKe€: O0JafgaloT N UM Bce XHuBOTHEIE? Ec-
JU MBI HE OTK@X€M B HEM BCEM JXMBOTHBIM, TO IOYe-
My K€ OTKa)Xe€M B HEM pacTeHHI0? A eciu MBI OTKa-
XKEM B HEM IpOCTeHIIeMy >XHBOTHOMY, TO CKaXHTE,
me ke, Ha KAaKOW CTYNeHH OpPraHWYeCKOW JIECTHHIIBI,
JIEXUT 3TOT Hopor coszHanuA? I'ne Ta rpanb, 3a KOTO-
poit o0BekT craHOBUTCS CcyOBekToM? Kak BBIOpaThCS
u3 9Toi nuneMMmbl? He MOMyCTHTH 7, YTO CO3HAHHE
pasuToO B MPUPOJE, YTO OHO ITyXO TJIEET B HUBLIUX
CyWIECTBAX M TOJBbKO SIPKOM MCKpOHW BCIIBIXMBAcT B
pazyme uenoBeka? Minu, jdydine, HE OCTaHOBHUTHCS JIU
TaM, TA€ MOPHIBAETCS PYKOBOIAMIAS HHUTH ITOJOXKH-
TENBHOTO 3HAHWS, Ha TOM pyOexe, 3a KOTOPHIM pac-
CTWJIA€TCS BEYHO BICKYIIMH B CBOIO 3aMaHUYHBYIO
Jlanb, BEYHO YOeraloomuii OT NBITIMBOrO B3opa Oec-
IpeIeNbHBII IPOCTOP YMO3pEHUs?2

Wtak, HM B KM3HM >KMBOTHOTO, HM B >KH3HU pac-
TE€HHUs Mbl HE MOIVIM HAWTH HU OJHOM YepThl, UCKIIIO-
YUTEIBHO CBOMCTBEHHOM TOMY WM JpYyromy, HH OJ-
HOrO IpHU3HAaKa, [0 KOTOPOMY JIOOOH OpraHu3M MOX-
HO OBUIO OBl OTHECTH K TOMY WJIM APYTOMY LApCTBY.
3Ha4YUT, MEXAY PACTEHHEM U JKHUBOTHBIM HE CYILIECT-
BYy€T pa3niuuus?

! Hogeiinme ncciejoBaHNs II0Ka3bIBAIOT, YTO 3TO SIBIICHHE
CIIOXKHEE.

2 B mocneaHee BpeMsi HECKOJIbKO OOTaHMKOB (y Hac akaje-
mukn Koprkuacknii u DaMuHIBIH) BBICTYIHUIM CTOPOHHHKA-
MH yYeHHs O IICHXHMYECKON MIEeSTENBHOCTH pacTeHui. 3ameuy
TOJIBKO, YTO B 3aIIUTY 3TOr0 BO33PEHHS HE BBICTABICHO HU O]
HOro (pakTH4ECKOro J0Boza. B momk3y ero, kak u 4eTBEpTh Be-
Ka TOMy Ha3aj, KOTJa sI BBICKA3bIBAI 3TH MBICIIH, MOXXHO IPH-
BOJUTH TOJBKO COOOpakeHHsi MeTa(M3MYecKOro, HO He Hayuy-
HOTO XapakTepa. 3aMedy TakKe, YTO OOBSICHATH CPaBHHUTEIb-
HO HEMHOTOCIIO)KHBIE SIBIICHHS PACTHTEIBHOW JXHU3HH IIPOCTBIM
YHOJOONICHHEM HX HECPAaBHEHHO OoJiee CIIOXKHBIM  SBICHHSIM
HICHXMYECKOH KM3HH JKUBOTHBIX M YeJIOBEKA — 3HAYUT H3Bpa-
IaTh TOT JIOTHYECKHIl X0/, KOTOPBIM JI0 CUX HOp JIBHTaJINCh Ha-
yka. Bcskoe 3Hanue. (IIpumeuanue k msromy uznanuio.) Cwm.
3aKJIFOUCHHE BOCBMOI JIGKLIMH, a Takke Moo Opormopy «Cro-
nerHue urorn Qusuonornn pacreHnii*, c. 46—52. (ITpumeua-
HHE K JICBATOMY H3[aHHIO.)

Pacmenue u srcusommnoe

W, opmHako, 3TO pa3iUyMe CIHIIKOM OYEBHJIHO,,
OHO CJIMIIKOM BKOPEHHWJIOCH B HAallleM yMe, 4TOOBI OT
HEr0 MOXHO OBUIO TaK JIETKO OTKa3aThCsA. 3ApaBbId
paccynok, ONMpAoIuiics Ha
CTOMT Ha cBoeM. UTo Obl HU TOBOPHJIHM, a JEPEBO OC-
TaHETCs AEPEeBOM M JIOLIAJb — JIOMIAJbI0, MEXIY HHU-
MH JISKUT Liesast Oe3/1Ha.

Kak cornacoBaTh 3TO MPOTHBOPEYHE: TO €CTh O4Ye-
BUJTHOE pa3nudue, To ero xem? Brixox mpoct, U mpo-
THBOpeuHe MOHATHO. OHO OCHOBaHO Ha JIOTMYECKOH
oIuoKe,

©KETHEBHBIN OIIBIT,

BCJIE[ICTBHE KOTOPOH OTBJICYECHHOW HIee,
CO3/IaHHI0 CBOETO yMa, YEeJIOBEK IPUIAeT peallbHOE
cyuiectBoBanue. OmmOka 3Ta, K COXAJICHUIO, OYEHb
pacrpocTpaHeHa W HEMAJo Bpeluiia ycIeXaM eCTecT-
BO3HaHUs. J[e70 B TOM, YTO HET HH PACTCHHS, HH JKH-
BOTHOTO, & €CTh OJIMH Hepa3/elbHbI OpPraHHYECKHil
mup. PacteHue W KHBOTHOE — TOJBKO CPEIHUE Be-
TOJIBKO THUIIMYECKUE MPEACTABICHUS, KOTO-
pble MBI CllaraeM, OTBJEKAasCh OT M3BECTHBIX IMpPH3HA-

JIMYUHBI,

KOB OPraHM3MOB, TpHIaBas HCKIIOUUTENLHOE 3Haue-
HHE OJHUM, IpeHeOperas APyrHMH, HOYTH 3a0bIBas O
HUX. K ToMy e 5TM MNOHSTHS CIOXWIHCh B TaKoe
BpeMs, Korja ObUIM H3BECTHBI TOJNBKO CaMble Kpaii-
HHE, pe3KHe TpeAcTaBUTeNH 3Tux rpymm. Iloka cpas-
HEeHHE Kacajoch JepeBa U JIOUIAAW, HUKAKoe Helopa-
3yMEHHE He ObIIO BO3MOXHO, HO €0 MpEICTaBUIOCHh
B COBEPUIEHHO WHOM CBe€Te, KOrja MpUILIOCh MpH-
HSATH BO BHHUMAHHE BCIO COBOKYITHOCTH JKHBBIX Cy-
miectB. Torna nmpuuuioch yoenuTbhcs B €IMHCTBE Opra-
HUYECKOTO MHpa, TPHILIOCH yOEIHUTHCS, YTO BCE Ha-
LM PaMK{ WM JEJeHHs — TOJBKO MPOU3BEICHHE Ha-
IIero yma, IpaBja, OJHO M3 BEIMYAHIINX €ro Hpou3-
BeZieHNH, 0e3 KOTOPOro OH HHMKOTAa HE CHpaBWiICs ObI
¢ xaocoM eauHHYHBIX (opm. Iome3ysick 3THM JOTH-
YEeCKMM MPHEMOM, Mbl HE MIOJDKHBI, OJHAKO, 3a0bI-
BaTh €r0 HACTOSIIYI0 IEHY, HE MOJDKHBI OTOXKECTB-
JSITh OTBIJICYEHHBIE IMOHSATHA, THIBI, C PEANbHONW Iei-
CTBUTEJIBHOCTBIO .

Ho ecnu B oprannyeckoil mpupoae M HE CyLIECT-
ByeT TaKoro JyaylM3Ma, €cIM MBI He BHIUM Ooliee B
pPAacCTEHMH W XUBOTHOM JBYX aOCOJIOTHO MEXIy CO-
0ol pa3NMYHBIX KaTeTOpWH CYIIECTB, a TOJIBKO JBa
THUITHYECKUX TIPE/CTABICHUs, T€M HE MEHee, pa3 B
yMe HalleM CIOXHINCh STH J[Ba THHA, MBI JOJDKHBI
noctapatbCsi JaTh HX XapaKTEepUCTHKY, yKa3aThb Ha
T€ NPH3HAKH, KOTOPBIM MBI JIaeM HpEIIIOYTeHHEe, KO-
TOpBIE CBA3BIBAEM C MOHATHEM O PACTCHHU.
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Ena nmu u B Hacrosiee BpeMs MOXKHO MpeIo-
JKUTh Oollee KpaTKylo M YAAQuHyI0 XapaKTePUCTHKY,
4eM Ta, KOTOpas BBIpa3sHiach B CTapoOM H3PEUECHHU,
4TO «pACTeHHWE pacTeT, HO JIUIIEHO IPOU3BOILHOTO

IBIKeHs». [locMoTpuM, Kakoi Oojee  ompezeneH-

HBI CMBICT [ODKHBI MBI NpPHAABaTth ITOMY H3pede-
HuM). J[BIOKEHHE >KMBOTHOTO, KaK M BCSKOE JIBHKE-
HHE. TOAYUHSETCS OOLIMM MEXaHHYECKHMM 3aKOHaM.
OCOOEHHOCTh  JKMBOTHOTO ~3aKIIOYaeTCs B TOM, 4YTO
oYar JCHCTBYIOIIMX B HEM CHJ JIOKHT B HEM CaMOM;
OTCIO[]a €r0 HE3aBUCHMOCTh OT BHEIIHHX YCIIOBHIA.
VICTOYHHK STHX CHJI. Kak HW3BECTHO, KPOETCS B TOM
MPOLIECCE  OKHCIICHUS, KOTOPBIH, COBEpILIAsCh IMOBCE-
MECTHO B €ro Tene, OOHApyKHMBAacTCs B JABbIXaHHH U
SIBISICTCS. TPUYMHOM TOrO TeIla M JBUKCHHS, KOTO-
pble B OOIICH CIOXKHOCTH XapaKTepPU3YIOT >KHBOTHOE
B OTIMYME OT pacTeHus. S roBopro «B OOLIEH CIIOX-
HOCTID). TIOTOMY 9TO MBI TOJBKO YTO BHAEIN HOCTATOY-
HO JIOKa3aTeNbCTB, YTO OTH IIPOLECCHl BCTPEUAIOTCS H
B PAacTECHHH, HO TOJNBKO B HEM OHH OTCTYIAIOT Ha BTO-
poOii IUIAH, COBEPIICHHO 3acCJOHSIOTCS IPYTHMH, IIpe-

OGHaJIaKOHIHMPI Iponeccamu. Mpb1  Buzenu ene pa-

Hee!, YTO MO BIMSHMEM CBETa B 3€NEHBIX YACTAX
pacTeHuii IOCTOSHHO COBepLIaeTcs sBJICHHE, 00par-
HOE OKHCICHHIO, HMMEHHO: Pa3JIOKEHHEe YIIEKUCIIO-
Thl,  COIPOBOXIAIOLIEECS  HAKOIUICHHEM  yIJIEpoAa.

OTOT mpolecc MOYTH B JBajLATh pa3 >HEPrUYHEE Ibl-
XaHMsl pacTeHus, TaK 4YTO, HANpUMep, Ha OIMH (QYHT
CTOPAOIIEr0 B PAcTEHMH YIJIEpoja BHOBb 00pasyeTcs
JBajuaTh (yHTOB: pPACTEHHE TPATUT Ha CBOU IIOTPED-
HOCTH HPHUMEPHO TOJIBKO OfIHY MABAALATYI0 BCEro OT-
JIaralollerocss B HeM YINIepoJa, OTCIoJa — TO HAKOIl-
JICHHE BELIECTBA, TO TIPOMAJHOE YBEIMYECHHE MAcCCH,
KOTOpOE HAac IIOpa)kaeT B sBIEHUAX pocma. Torna
KaK B )XMBOTHOM, NOCTHILIEM MOJHOTO DPa3BUTHs, YycC-
TAHABJIMBACTCS M3BECTHOE PABHOBECHE MEXHy IIpuU-
XOJOM M DAacxolOM BEIIECTBA, Y PAacTeHUs pPOCT, TO
€CTh HAKOIUJICHHUC BCIICCTBA, HIACT IIOYTHU BIUIOTH 10
cmepri?. Ho 3T0 HakoluleHHME BeILIECTBa BIIONHE 3a-
BHCHT OT COJIHIIA,

OTCroga — TII0JIHasi 3aBUCHUMOCTH

1 CM. IIATYO JICKIHIO.

2 CpaBHEHHE 3TO, BIPOYEM, HE BIIOJHE TOYHO. 3a 0co0b B
pacTeHMH TpaBWIbHEE CYWTATh OTIENbHBIN MOOEr, KOTOPBI
UMEET OrpaHMYEHHBIH POCT; LIEJI0E€ K€ pAcTeHHe, HarpuMep
JIepeBO, TPEACTABISET CIOXKHBIA OpraHm3M, IMONOOHBIA, Ha-
HpUMep, KOPAJLTy, pacTyILEMY HEOIPEEIEHHOE BpEMsL.
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pacTeHUs OT BHEIIHUX YCJIOBHUHl, €ro crpajareibHas
poib, TaK pe3KO OTIMYAOMAs €ro OT CaMOCTOSTEINb-
HOH IeATeNbHOCTH KUBOTHOTO.

Paznuune pacTteHuss UM JKMBOTHOIO, ClI€A0OBaTEsb-
HO, HE KaueCTBEHHOE, a TOJIbKO KOJIMYECTBEHHOE; B
0o0ouX COBEpLIAIOTCS TE XK€ IPOLECChl, HO B OJHOM
npeoOnajaloT OnHU, B ApyroM — npyrue. Ecim B pe-
3ynbTare, B Tpara

nMeeM Iepen

UTOre, OKa3bIBACTCs OKHCJICHHUEC,
B€IIECTBA H HpOHBHCHI/Ie BHGPI‘I/II/I, MbI
co0Ol THH >KHBOTHOTO; €CJIM, HAo0OpOT, B HTOre OKa-
3bIBAETCS  PACKHCIICHHE, HAKOIUICHHWE BELIECTBA, I10-
IJIOIIEHNE SHEpPTruM, MBI UMEeM Iepen coOOW THM pac-
TeHus. JKMBOTHOe W pacTeHHE pa3leliIn MEXIy Co-
00K TPYI: >KMBOTHOC pACXOAyeT TO BEIICCTBO H Ty
SHEPTHIO0, KOTOPbIE 3alacaroTCs pPACTEHHEM; B CBOIO
oyepellb, pacTeHHE HEOOXOOUMYIO JUIS HETO DHEPTHI0
nonyqaeT OT COJIHLA. )KHBOTHOG 3aBUCHUT OT paCTe—
HUA, paCTeHI/Ie 3aBHUCHUT OT COJIHLIA.

Takum 00pa3oM, MbI BOCXOIMM JO CaMOrO OOIIEro
NpeACTaBJICHUA O XWU3HU pPACTCHUS, N0 IIOHATHA O €ro
210

POJIb MOCPEAHMUKA MEXIAY COJHUEM U KUBOTHBIM MH-

3HAQUEHUHM, O €ro pOJIM B OpPraHUYECKOM MHpE.
poM. PacteHue wnm, BepHee, caMblii THIIWYECKUI €ro
opraH — XJIOpOQHIUIOBOE 3EpPHO — MPEACTABISIET TO
3BEHO, KOTOpOE€ CBA3BIBACT JEATEIBHOCTh BCErO Opra-
HUYECKOIO MHpa, BCE TO, YTO Mbl Ha3bIBAEM JKU3HBIO,
C ILEHTPAJIbHBIM OYaroM 5SHEPIMM B HAlEW IUIaHETHOMN
cucreMe. TakoBa kocmuueckas ponv pacmenus.

Korma HameMmy  BOOOpaXEHMIO  TIPEACTABISIETCS
THIT 3€JICHOro 1Iy0a, JISTOM ILIyMSIIEero CBOEH pPOCKOII-
HOW JIMCTBOM, 3UMOM

OOHAKEHHOI0, OKOYEHEBIIIETO,

CTpaJiaTeNIbHO TMEPEHOCSIEro BCe KONeOaHWs BHEII-
Hell TeMmeparypbl, — Jy0a, Tox 3a TOZOM B TEYCHHUE
BEKOB YBEIMYMBAIOIIETO CBOK OPraHUYECKYI0 Maccy,
HO B TO K€ BpEeMs HEMOJBI)KHO IIPUKOBAHHOIO K OJ-
HOMYy MeCTy; KOrZa BCJIe[] 3a TeM HaM IpeJCTaBIsIeTCs
KapTHHA CTPENIO MUamierocst pbicaka, OT KOTOPOTrO
cpeay 3MMBI CTOJOOM BaJUT Hap, HO KOTOPBIH 3aTo 3U-
MOM M JITOM HCTpEOIseT Macchl CeHa M 3epHa; KOrjaa
MBI y3HaeM Jaiee, YTO 3TH IPOTHUBOIONOXKHbIE BHEIL-
HHE SIBJICHHS TOJBKO HEOOXOJUMBIEC IIOCIISICTBHS IIpe-
obnajalomMx B TOM M B JPYroM Cily4ae XHMHYECKHX
IPOLIECCOB, — TOIZa A HAac CTAaHOBUTCS fCHA aHTU-
Te3a MEXIy >KUBOTHBIM M pacteHueM. Ho korma Benen
3a TeM MBI HOXKEJaeM OKHMHYTh OIHHM OONIMM B3IJISI-
JOM HE TOJNBKO THIIMYECKHMX IIpeJICTaBUTeNeH, HO Bce

pacTeHusl, BCEX JKUBOTHLIX, BO BCEX UX OTIIPABJIICHU-



X, TO HEBOJNBHO YyOexXImaeMcs B HEBEPHOCTH IOI00-

HOM aHTHTEe3bl. OTO IPOTHBOPEUHE HCYE3aeT, BCE
BHOBb CTAQHOBHUTCS MOHATHBIM, KaK TOJIBKO MBI JIOMYyC-
THM, YTO TOTOK OPTaHMYEeCKOH >XW3HH, KOTZJa-TO, BO
TbME BpEMEH, NpoJlaraBIIMi cede IMyTh IO OJHOMY
IIMPOKOMY pycClly, 3aTeM pa3OWics Ha JBE BETBH, TaK
YTO Tenepb, CTOS IPHU HMX YCThSX, MBI BHUIUM Kak OBl
J[Ba HE3aBUCHUMBIX TEUEHUS M, TOIBKO BOCXOII K HX
OTHAJICHHOMY HCTOKY, TOJIBKO CTapasch OOHATH OJHHUM
B3IVII0OM 00a TE€UeHUs] Ha BCEM HX HPOTSHKEHHM, MPH-
XOIMM K yOeXIEHHIO, YTO 3TO TOJBKO JBa pyKaBa OJ-

HOT'O 06].[],61"0 MOTI'y4€ro IoToKa XHU3HH.

OTnM 3aBepmiaeTcss Haml 0030p JKM3HEHHBIX OT-
MpaBJIeHUN pacTeHus. Mbl MO3HAKOMHIHMCH CO CTpO-
€HUEM DpasHbIX OpPraHOB €ro, y3HaJIM HUX 3HAYCHUE U,
TakuM 00pa3oM, pa3pellyii JABOSKYIO 3ajady, IIo-
CTOSHHO IPE/CTABILIONLYIOCS  (U3HONOTY: JIaH  Op-
raH HalTH €ro OTHpaBIeHHE; [JaHO OTHpaBICHHE —
Msb1  ybemu-
B KAaKOM COBEPIICHCTBE KaXKABI OTJETBHBIN

HaliTH COOTBETCTBYIOUIMII €My Opras.
JIACB,
OpraH MWCIOJHAET CBOE OTIpaBieHHE, KaK IPHUCIO-

coOJIeH OH K CBOEW cpefie, Kak HeoOXOJMMO M corac-

HO B3aUMOJICWCTBHE pa3IMYHbIX OpPraHoB, HUMeEIOLIee
pe3ysIbTaTOM OOIIyI0 JKM3Hb PACTCHUs, KaK IOpa3h-
TENIFHO  B3aUMOJICWCTBHE  HEKOTOPBIX  OPraHH3MOB,

ke TNPUHAUISKAIMX K pa3NUYHbBIM LApCTBAM  Op-

TaHUYECKOM npupoJbl, KaxKk TIapMOHUYHO, HAKOHEI,

B3aMMOJECHCTBHE JTUX JBYX LAPCTB MPUPOIBI, B3f-

Pacmenue u srcusomnoe

TBIX B IeoM. [I03HAaKOMHBIINCH CO BCEMH JTHMH
(daKTamMH, MbI, KaXKETCS, BIPABE 3aKIIOYHTh, YTO JIO-
OUIM 10 KOHIa cBoero myTd. Ho TyT-TO MMeHHO, Ha
9TOM  Kaxywemcs mpenene, (U3HOIOr  HAYMHAET
CMyTHO CO3HaBaTh, YTO €ro 3ajgada HE HCUeplaHa,
YTO W3-32 BCEX OSTHX YACTHBIX BOIPOCOB BCIUIBIBAET
OIMH OOUIMil, BCEOOBEMIIOMINI BOMPOC: IMOYEMY BCE
9TH OpraHbl, BCE STH CYIIECTBAa TaK COBEPIICHHO, TaK
M3YMHUTENIBHO TIPUCIIOCOONIEHBI K CBOEH cpexme M OT-
npasnernio? Yem mopasurenbHee (akT, deM coBep-
IIEHHEee OpPTaHu3M, TEM HEOTBA3YMBEE BOIPOC: Ja MO-
YeMy e OH Tak coBepileHeH? Kak, KakuM ImyTeM mo-
CTUr OH 3TOoro cosepuieHcTBa? Heyxenu croumno cae-
JaTh TaKOW JUIMHHBIA MyThb, JUISI TOTO YTOOBI B KOHIIE
€ro yCIbIIIaTh JIAKOHUYECKHH OTBET: HE 3HAIO, HE I10-
HUMal0 W HuKoraa He moiiMmy. IlpaBma, ecrectBoOmC-
IBITATeNIb OXOTHO, OBITH MOXET OXOTHEE M OTKPOBEH-
Hee JIPYTHX WHCCIefoBaTenell, BCerja TOTOB CKa3aThb:
He 3H@l0; HO 3aTO TeM HACTOIUMBEe XBaTaeTcsl OH 3a
MEpPBYI0 BO3MOXKHOCTb OOBSCHEHHS, TEM pEBHHBEE
OXpaHfeT OH Te OO0JAacTH 3HAaHMS, KyJa YCHeNl Yxke
TIPOHHUKHYTH XOTs OBI CTa0BIil JTyd cBeTA.

B xakoif cTemeHM Hayka MOXET B HAacTOSLIEM
Cllydae yHOBIETBOPUTH
yMa, KakoH K04 MOXKET NPEATIOKHTh COBPEMEHHOE
€CTECTBO3HAHWE JUII OOBSICHEHHS JSTOTO OCHOBHOTO

C€CTECTBEHHYIO  IBITIIMBOCTH

CBOWCTBA OPraHWYECKOTO MHPa — €ro COBEPLICHCT-
Ba, €ro TapMOHMM WM LEJIeCO00PasHOCTH 4 — ITHMH
BOIpOCAMM MBI 3aliMeMcsl B CEQyIoUleld U MocienHen
JIEKIHH.
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OBPA3OBAHUWE OPTAHUYECKHUX ®OPM

Llenecoobpasnocme  opeanuueckux — Gopm  modicem — Oblmb  OOBACHEHA  MOALKO  UCIOPUUECKUM
npoyeccom  ux  obpazosanus. —  Ilaneonmonocus,  mopgonocus  u  IMOPUONOSUS  CONLACHO
ceuUOemenbCcmeylom 0 poooeoll  céa3u  opeanusmos. —  Ilpomueopeuue  amoeo  3aKuOueHUs ¢
20CN00CmBo8aABUWUM  YOedcOeHueM 6  NOCMOSIHCMEe — BUO0S. Touno au 6udbl HeusmMenuugvl? —

Jlocuueckas owubka,

6 KOMOpOlU KOpenumcsa 3mo  yoedxcoeHue.

— Tlouemy ucmopuueckuii npoyecc

6edem K cosepwencmeosanuio? — Teopiui /lapsuna. — bopvba 3a cywecmeosanue u ecmecmeeHHblil
ombop. —  Kax  obwvscusemcs — omcymcmeue — nepexoonvix — gopm. —  Yem  npuxooumcs
00601bCMBOBAMBCST  NPU  OOBACHEHUU — YACMHLIX — CIYyYae8  YenecoobpasHoeo  NpucnocooneHus.  —

Ananumuyeckuii U cuHmemudecKui nymo,

6cezo Kypca

B koHue mnocienHed JIEKUUMM Mbl NPULUIM K 3a-
KIIIOYEHHUIO, YTO KaXIbI MBICISIIIUNA YENIOBEK, IpH-
CMaTpPUBAIOLIMIACS K SBICHUSM OPraHUYECKOM mpu-
pozBbIL.

muil B HUX TiIyO)ke, BBIHOCUT YyOEXIeHHe, 4YTo opra-

a TeM Oonee eCTECTBOUCIBITATENb, BHHKAIO-
HMYECKMIT MHMpP B LIEJIOM M B YaCTHOCTSX HPEICTaBII-
eT OJHY OOILIyI0 4epTy, KOTOPYI0 Mbl CTapaeMmcsi Bbl-
pa3UTh CJIOBaMM: COBEpIUEHCTBO, TapMOHHS, IIEJIECO-
oOpa3HOCTh M T. 1. B cBolo ouepenp, 310 yOexneHue
BJICYeT 3a COOOK HEBOJBHOE OKEJIaHWE, HEeMpeoIoIIH-
MyI0 HOTpPeOHOCTh — HaWTH OOBSICHEHHWE I OITOU

HanOoee BBIIAIOLICHCS OCOOGHHOCTH JKUBBIX  CY-

mecTB. B Obutoe BpeMs eCTECTBOMCIIBITATENb, JI0-
CTUTHYB B CBOEM HCCJIEIOBaHUM IPUPOJBI ATOH CTa-
JIAH, CYMTAJT, YTO €ro MyTh OKOHYEH, YTO CaMblii (akT
9TOr0 COBEPILICHCTBA, OSTOH TapMOHUU €CThb SIBJICHUE

HEepPBUYHOE,  JJIEMEHTapHOe, HE  IOJYHHSIOLICECs
JajbHeHIIeMy aHaM3y HayKd, M, CMOTPsI 10 CKJIamy
CBOETO yMa, WIM CMOJKAJ, WIH IPEAABAICS JUpHIe-
CKMM M3IMSHUSIM Ha 3Ty OnaromapHyto Temy. Ho ps-
JIOM C MOJOOHBIM BO33pEHHEM OOJIBLIMHCTBA yXKE JaB-
HO pa3JaBajuCh B HAayKe OJMHOKHE M CMeIble Trojoca,
TpeOoBaBIIMe, 4YTOOBI M K OSTOMY OOLIEMy CBOICTBY
OpPraHMYecKMX CYIIECTB HayKa OTHEecJach TaK IKe,
KaKk OHa OTHOCHTCS K WYacTHBIM SIBJICHUSM: HE JIO-
BOJIECTBYSICH IIPOCTBIM ~ 3aCBHJIETEILCTBOBaHMEM  (hak-
Ta. HO CTapasch JaTh 3TOMY (aKTy palMOHAIBHOE
0o0bsACHEHHE, BBIBECTH €ro Kak YacTHBIM ciydail u3
Ipyrux, Oomee OOIIMX 3aKOHOB;

OMIIUPUYCCKUM 3HAHUEM,

HE JTOBOJIBCTBYSACH
4YTO TakKOB OH €CTh, HO
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NPOUOEeHHbIll  Yumamenem. —

Obwee 3aknmiouenue u yeib

CTpeMsiCh K JISAyKTHBHOMY 3aKJIIOYEHHIO, HYTO TaKo-
BBIM OH JIOJDKEH ObITh. Kakwe ke MOryT OBITh 3TH 00-

e 3aKOHBI, B COCTOSHHH

HCXOMAsT U3 KOTOPBIX MBI
BBIBECTH KaK HEOOXOJMMBIH pe3ylbTaT IOopaxkarollee
HAC COBEpIICHCTBO opraHuueckoro wmupa? Pa3zbscHe-
HUIO 3TOrO BONPOCA MBI TIOCBSITUM 3Ty IOCJICIHION,
3aKIFOYUTENBHYIO Oecey.

Jlo cux mop Tpu OOBSICHEHWH YACTHBIX SIBICHHH
pacTUTENFHON >KU3HH MBI BCETJIa CTapaluCh CBECTH
uxXx K Oomee oOmmM, Oojee HaM MOHSITHBIM (HU3HYEC-
KAM W XUMHYECKHMM 3aKOHaM, M B Oonblnell yacTH
CllydaeB HaM 3TO y/JaBajloCh BIOJHE WM oT4actd. Hu
pa3y He NPHUXOAWIOCh HaM MpuOeratb K TOH TaMHCT-
BEHHOM JKM3HEHHOW CWJle, Ha TPUMEHEHHE KOTOpOH
ObUIM TaKk TOPOBATHl (U3HONOTH OBUIBIX BPEMEH; MBI
HE JIOKa3bIBAJlM HECOCTOSITCNIFHOCTH JTOW JKU3HCHHOM
CHIIBI C €€ HEOIpPECACICHHBIMUA aTpuOyTaMH U HEYyJO-
BUMOH cepoil JeATeNbHOCTH; MBI JaKE HE MBITAIHUCH
OIpOBepraTh ¢ CyLIeCTBOBAaHME — [UIsI Hee IIPOCTO
HC HAIUIOCh MECTa B HAIEM H3JI0KCHHMHU, — U MbI HHU
pa3y He HMEITH MOBOJIa B TOM PACKaMBaThCS.

Ho Tenepp poxmaercss BOMpPOC: MPWIOKHM JIH
3TOT Cmoco0 O0OBSICHEHHsT KO BceM (aKTaM pacTu-
TEJIbHON OKU3HM? B cOCTOSIHMM 1M MBI, Harpumep,
ONHMM BJHMSHHEM (H3MYCCKUX CHI OOBSCHUTH BO3-
HUKHOBCHHE  TE€X  TIOPa3UTENbHO  IENIECOO0OPa3HBIX
¢GbopM, ¢ KOTOPBIMH MbI TIO3HAKOMHJIMCh, OCOOCHHO B
NBYX TIOCIHEMHHUX JIEKIHAX? MoXeM I Mbl, Hampu-
Mep, KakuMH OBl TO HH OBLUIO KOMOWHAIMSIMHU JICHUCT-

BYIOIUX B Z[aHHI;IfI MOMCHT (1)I/I3I/I‘1ICCKPIX CHIT 00BsIC-



HUTH cebe oOpa3oBaHHWe M[BeTKa Imandes, Tak H3Y-
MHUTEIBHO BO BCEX CBOUX IOAPOOHOCTSAX IMPHCIOCOO-
JICHHOTO K TOMY, YTOOBI MOCEMIAIOIIHEe €ro HaCeKo-
MbIE€ COJICHCTBOBATIM TIOJIE3HOMY JJIsl PACTCHHUS Mepe-
KPECTHOMY OIUIOJOTBOpeHuio? Mmu MOXeM 1 MbI
BIMSIHUEM TEX JKe Jearelicii 0ObsICHUTH, IMOYeMy JIH-
CThsl MYXOJIOBKM HWJIH POCSHKH OO0JIafal0T BCEMH He-
00X0IUMBIMU
CBOﬁCTBaMH, JACTalIMMH UX TaKUMHU COBCPULICHHBI-

MEXaHHUECKUMH W  XUMHYECKHMH
MH OPYAWSIMU JUIS JOBIM U IOXXHUPAHHS HACEKOMBIX?
OueBugno, Her. OueBHIHO, Bce OTH (DOPMBI, HIIH,
BEepHEE, HMMEHHO WX IIeIecO0OpPasHOCTb,
o0pa3oM He MOTYT OBITH OOBSCHEHBI Kak HEOOXOAH-
MBI pe3yJbTaT B3aUMOJEHCTBUSI T€X BEIIECTB M CHII,

HHUKaKUM

[OJ BJIMSHUEM KOTOPBIX CJIOXKWICA paccMaTpuBae-
MBIi opranm3M. Ho ecnmm MBI HE MOXeM OOBSCHHUTH
5TuX (OpPM, HCXOAS M3 YCIOBHH HX CYIIECTBOBAHHS,
TO HE B COCTOSHHH JIM MBI HaWTH OOBSCHEHHE KaKHM
WHBIM ITyTeM?

Korma wucropumk wmm myOmumucT, u3ydas XHU3Hb
KaKoro-HHOyAb Hapoja, BCTPEYaeTCsl B H3BECTHBIN
MOMEHT €ro CyYIIECTBOBAHMS C KaKUM-HHOYIb sBIIe-
HHEM, KOTOpPOE INPSIMO HE BBITEKAeT HU U3 COBPEMEH-
HbIX HPaBOB, HM M3 COBPEMEHHBIX YCIOBHUH OBbITa,
WIA KOTJa OH BCTPEUYAeTCs C OYECHb COBEPLICHHBIMH,
BbIpaOOTaHHBIMKH (opMaMM TpaBlICHUS WIH OOIIe-
JKUTHSL — OH TIpuOeraer i OOBSCHEHHS WX K IpH-
quHaM HcTopudeckuM. He Haxons rotoBoro oObsc-
HEHMs B HACTOsAIIEM, OH HIIET ero B mpomuioM. Crpa-
MIMBAaeTCA: HE BIpaBe JIM Mbl IPHMEHUTH TOT XK€ IpHU-
€M K OOBSICHEHHUIO SIBJICHUH, COBEPIIAIOIINXCS B IPH-
pone? Korma Ham npeacTaBisercs OpraH, IOpasH-
TENbHO TPHUIAKEHHBIH K CBOEMY OTIPABIEHHIO, KOT-
Jla Mbl BUIUM OpraHHU3M, IOPa3sUTEIbHO IapMOHHPY-
IOIMI C OKpY’Kalollel cpeloi, u Korjga Mbl HE B CO-
CTOSIHUM OOBSICHUTh HMX BO3HHUKHOBEHHE JEHCTBYIO-
MAMH Ha KaXIbI €JVHUYHBIM OPraHU3M COBPEMEH-
HbIMU IpUYMHAMH, TO HE BIpPaBE JIU Mbl JOIyCTUTb,
YTO 3TO COBEPUIEHCTBO OCYIIECTBMJIOCh HE BJIPYI, a
JOCTUTHYTO MEUICHHBIM TPOIIECCOM HCTOPHUUYECKOTO
Pa3BUTHS, NPHUYEM JESATENISIMA ITOTO W3MEHEHHs Obl-
M Takue XKe (U3MYECKHE CHIbI, KaKk U Te, KOTOpbIE
JeficTByl0oT M B Hacrosmuid MomeHT? He Bopase nu
MBI JIOIYCTUTh, YTO (DU3MUYECKHE MAEATENH, KOTOpbIE
HE MOTYT LEJIeCOOOpa3HO W3MEHUTh HM3BECTHBIN eau-
HUYHBI OpPraHu3M, B COCTOSHUHU BBI3BaTh 3TO SBIIE-
HUe, AeUCTBYS Ha JUIMHHBIA PsII OKOJIECHUIT?

Ob6pasosanue opeanuieckux popm

Jlns TOoro d9TOOBI MOMYCTHTH TAaKOE TOJKOBAaHHE
MPUPOJIBI, MBI, OYEBUIHO, MOJDKHBI JOKA3aTh IBa MO-
JIOKCHUS: BO-TIEPBBIX, YTO OPTaHUYCCKHA MHp HMEET
HCTOPHIO U, BO-BTOPBIX, YTO 3TOT MCTOPHUYECCKHUHA MPO-
[eCC HEYKIOHHO, HEMHHYEMBIM, DPOKOBHIM 00pazom
BEJeT K COBEpIICHCTBOBaHWIO. Eciau 3T0 Ham ynacrt-
Csl, ecld MblI yCleeM YOeIHWThCS B CIPaBELTUBOCTU
9THX JBYX TOJIOXKEHHH, TOT/a, OYEBHUIHO, MBI IOJNY-
YUM WMCKOMBIA OOIIMI KII0Y, OOBACHSIONIMNA COBEp-
MIEHCTBO OPTaHUYECKUX CYIIECTB.

Nmeer nu pacrenue ucropuro? Mbl yke HEOIHO-

KpPaTHO, MHMOXOJIOM, BBICKA3bIBAIUCH 3a MOJIOKH-
TEeJBbHOE pa3pelieHue TOr0 BONPOCa, HO elie He HMe-
JM CIydas B3BECHTHh BCIO COBOKYIHOCTH JOBOJOB, IO-
BOpAIIMX B MONB3y MoaoOHOro paspemenus. OTBeT
Ha 3TOT BOINPOC, KOHEYHO, TPEeXJe BCEro IpHHAJJIe-
JKUT TEOJOTHH. B MHepBOil JEKLMM MBI yXe BHICIH,
YTO PACTHTEIBHOCTb 3€MHOTO lIapa Tenepb HE TaKo-
Ba, KAKOBa OHa ObUIa B NPE/LICCTBOBABIINE I'€OJIOTH-
YeCKHe JIIOXH, M YTO NPUTOM UeM JpeBHEe, YeM OTHa-
JICHHEe OT Hac paccMaTpuBaeMas 3I0Xa, TeM IpOIIe
OpraHM30BaHbl €€ MNPEICTAaBUTENH. PaHee MOSBISIOT-
Csl  XBOIIH,

MarnopoOTHUKHU, IUIAyHBI

CIIOPOBBIC; TMO3AHEC BBICTYNAOT U CEMCHHBIC pacTe-

BCC€ paCTCHUsL

HHS, 2 U3 HUX CHayaja 0ojee MpOCTble — XBOWHBIC U
MO3/IHEE BCEX CaMble CIIOXKHBIE, CaMble COBEPILICHHBIC
[0 OpraHu3all — JBYAOJbHEIE,
npeoOiangaoT Ha Hamel ruiaHere. CliegoBaTenbHO, C

TCUCHUEM BPEMEHHU K THIIAM, YK€ CYHICCTBOBABIINM,

KOTOPLIE TEHIEPh

MIPUCOCANHSIIUCH HOBBIE THIIBl PACTEHHH, OCHIMBAB-
[IME MX CBOCH MHOTOYMCICHHOCTBIO, U MPUTOM K MPO-
cTeHIuM — 00JIee CII0XKHBIE.

Kak MBI yxe Buzenu B HEepBOH JIEKLUH, 3TOT OC-
HOBHOM T€OJIOTHUECKHHA (DAKT MOKET OBITh OOBSCHEH
JIByMsI TIPOTHBOIIOJIOKHBIMH THUIIOTE3aMHU: WM HOBBIE
TUTIBl CO3MIANNCH 3aHOBO, COBEPIIEHHO HE3aBUCHMO
oT npemae Cyl_L[eCTBOBaBI_L[I/IX, WX OHHU l'lpOI/ISOLUJ'Il/I
OT HUX IIyTeM HU3MCHCHHS H, CJICOBATEIBHO, HAXO-
IATCS B MPSIMOM, KPOBHOM POJICTBE ¢ HUMH. S| Ha3bl-
Bal0 3TH 00a BO33PCHHS THUIIOTE3aMH, H STOTO HEJIb3s
JIOCTATOYHO YacTO IOBTOPSATH BBHIAY TOTO, YTO 3aIHUT-
HUKA TIEPBOTO B3IV C 3aMEYaTeNIbHOH CcaMoOyBe-
PEHHOCTBIO W HACTOWYMBOCTBHIO MPUIIAralOT 3TO BhIpa-
JKEHHE TOJBKO KO BTOPOMY BO33PEHHIO, 3a0BIBasi, YTO
M 3aIIUIAEMbIH KMH B3JISIT — TaKas jKe THIoTe3a.
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TOJIKOBAaHHE, JIa)K€ COBEPIICHHO MPOU3BOJILHOE TOJ-
KOBaHHe, a He MPOCToe 3asBieHue (BakKra.

ITocrapaemcsi OLEHHTh OTHOCHTEIBHOE [JOCTOWH-
CTBO OTHX [JBYX THIIOTe3, MOCMOTPUM, KOTOpas u3
HHUX OoJjiee CorlacHa C JICHCTBUTEIBHOCTBIO, OOBSICHS-
er Oosbliee 4ucio (HaKTOB, BCTPEYaET MEHEE IPOTH-
BOpEUUii — OJHUM CIIOBOM, OoJiee YIOBJIECTBOPSET

TEM YCJIOBHSM, KOTOPbIE MBI JIOJDKHBI TPEIBSBISTH
BCSAKOIN Hay4yHOM TMIIOTE3E.

( mepBoro B3IJIAAQ, MBICIL, YTO OJHO pACTECHUE
MOTJIO TPOHM30MTH OT JIpyroro, ny6 oT Oepesbl, po3a
OT JIWINH, TPEICTABISCTCS UYEM-TO CTPAaHHBIM, YeM-
TO TaKAM, YTO YyM HEJErko cxBaTeiBaeT. Ho He
CTpaHHee JM elle [JODKHA II0Ka3aThCsl MBICHb, YTO
CEeMEHOMONIS, JIENEeCTOK, THIYMHKA, MECTHUK IPOHM30II-
Jd U3 TaK Majl0 CXOXKEro ¢ HuMHU Jmcta? A TeM He
MEHee B IEpBOU JIEKIMU, TOBOPS 00 YYEHHH O MeTa-
Mopdo3e, Mbl JOIDKHBI OBUTM MPUTTH K 3aKIIOYe-
HHUIO, YTO BCE€ 3TU OpraHbl, CTOJb Pa3HOOOpa3HbIE IO
dopwme,
Ppe3yIbTaThI

CTPOGHHIO U OTIpaBICHUIO, He Oolee Kak
MPEBPAIIEHNs] OJHOTO OCHOBHOTO Opra-
Ha — JucTa. M mpunum Mel K 3TOMY BBIBOAY Ha OC-
HOBaHUM  CJIEYIOIINX

Ha  OCHOBAaHHH

coobpakeHnii.  Bo-mepBbIx,

CYLIECTBOBaHUA HEYYBCTBUTEJIbHBIX
NEPEXO0A0B: TaK, HAOPUMCP, B MNBETKE KYBIIMHKU MbI
BUACIH LIEJIbII psAA OpraHoB — HE TO JICIIECTKOB, HE
TO TBIYMHOK, HO I[PUMBIKAIOIUX C OTHOM CTOPOHBI K
JICTICCTKaM, a C I[pyI‘Oﬁ — K TbIYMHKAaM, TaK YTO peE-

IIXATCIIPHO HET BO3MOXHOCTH CKasaTh, I'ZIC€ KOHYACT-

CIl OIMH OpraH, e HauuHaercss Apyroid. Bropeim no-
BOJOM. TOBOPSIIMM B TIIOJB3y B3aUMHOTO IIpeBpaIle-
HHUSA OJHHWX OPraHOB B MAPYTHE, CIyXaT TaK HasbIBae-
MbI€ YpPOIUIMBOCTH, TO €CThb TaKHe CIydad, TIe OIUH
OpraH ciIy4ailHO HpHHUMaeT (opMy Apyroro — Tak.
HanpuMmep, NOSABJIAIONIMICI B

NECTUK IIMOHA, BUIC

KpacHOTro JIEIECTKa C CHOAIUMU II0 KpasaM sAu4YKa-

MH: OCOOCHHO YOEOWTeNBHBI TE CIIy4aW, KOTAa 3TO
[PEBpPAILCHUE  BBI3BIBAIOT HCKYCCTBEHHO, Kak, Ha-
npuMep, B MAaxpoBbIX I[BETaX, Y KOTOPBIX TBHIYHHKH

MpeBpaIleHbl B J100aBOYHBIE JIETIECTKH, HIM B OIBI-
Tax HajJ TIPEBpAIllEHHEM HapyXHBIX UELTyeK JHCTO-
BBIX MOYeK B Hacrosmue JucTha. Ho ecmm momoOHBIE
coOOpakeHHsI BBIHY)KHAIOT HAac JOIMyCTHTh BO3MOX-
HOCTh TIPEBpAllieHHs OJHOTO OpraHa B JAPYyroi, co-
BEPIIEHHO C HHUM HECXOAHBIH, TO TEM CKOpee MBbI

JOJDKHBI ~ TOMYCTHTh BO3MOXKHOCTh ~TaKHX IIEPEXOIOB
MEXJy OJMHAaKOBBIMH OpraHaMy pas3JIM4HbIX pacTe-
HUH; €eclii Mbl JIOIYCKaeM, YTO ThIYMHKA IPOM30ILIA
W3 JHCTa, TO YXe Topa3fo Jierye AOIMYyCTUTh, YTO JIUCT
OHOTO PACTEHHWsS MOT TPOM3OHTH W3 JIUCTA JPYrOro
pacTeHusi, IBETOK OJHOTO- W3 IIBETKa IPYroro; M BHI-
HYXIAIOT HacC K TOMY Te€ XK€ caMble IOBOJBI — CYIIe-
CTBOBaHHE IIEPEXOJOB M TaK Ha3bIBa€Mble YpOIIUBO-
CTH, TO €CTh BHE3alHbIe OTCTyIUIeHHA. (OCTaHOBUMCS
Ha KakoM-HUOyIb mpumepe. [oBops o IBeTax, Mbl
HMENH CiIyyail ITO3HAKOMHUTHCS C LBETKAMH AalTEYHO-
ro maides, 3aMe4aTEIHHOTO IO CBOMM IPUCIIOCO0-
JIEHUSIM K TIepEeKPEeCTHOMY ONBUICEHHUI0 HpU MOMOILU
HacekoMbIX. [locrapaemcst mokazarb, KakuMH — IO-
3aMBICIOBATHIN

nBeTok mandes Mor o0pa3oBaThCd W3 COBEPIICHHO,

CIICa0BaTCIIbHBIMU CTYIICHAMUA 9TOT

MNO-BUAMMOMY, HECXOAHOIro C€ HHM I1IBETKa IIpaBUJIb-

HOW, usyuucrtod opmer. Ilandelt mnpuHAIISKAT K
Ha3BaHHBIX TaK

MOTOMY, 4YTO BE€HYMUK Yy HHUX IOYTH BCEraa Oonee WM

CeMeHCTBY TI'yOOIBETHBIX pAaCTECHH,

MeHee [IBYIyOBIli; K OJTOMY CEMEHCTBY, HampuMep,

OTHOCATCA OoroponmwyHass TpaBa, Mara u nap. C 3tuMm

CEeMEWCTBOM TyOOIBETHBIX BO MHOTHX OTHONICHHSX
CXOIHO CEMEHCTBO TaK Ha3bIBAEMBIX OypadyHHKO-
BBIX — TaKOBO EAMHOINIACHOE MHEHHE BCEX OOTaHH-

koB. IlpencraBuTeneM 53TOro MOCNEIHEr0 MbI MOXEM
BbIOpaTh XOTb, HAampumep, He3a0yIky. Bcsaxomy wuz-
BECTHO, 4TO TOMyOOi BEHYMK 3TOro LBETKA IPHU OC-
HOBaHWM O00pa3yeT KOpOTKyI0 TpyOKy, a Ha BepIlIH-
He — O0Tru0, pa3fe/sIOIMiiCSs Ha IATh PaBHBIX OK-
PYTJIEeHHBIX 3y0unKoB. Eciu MBI 3arisHeM BHYTPb



9TOM TpyOKH, TO 3aMETHM IISITh OJHMHAKOBBIX JKEl-
TBIX IBUIBHUKOB, HMPHPOCIIMX CBOUMH HHUTSIMHU K 3TOH
Tpyoke (¢ur. 81, 1)!. CnpammBaercs: MOXeM I
MBI JIOMYCTHTb, YTOOBI M3 3TOTO IMPABUIBLHOTO, 3BE3-
1000pa3HOro 1mBeTKa He3a0yIKku, C ero MAThIO ThI-
YHHKaMH, MOT 00pa3oBaThCsl ABYTYObIH LBETOK INal-
tdes, ¢ ero mByms cBoeoOpa3HBIMH ThIYMHKamu? Ec-
JM HaM YZAacTcs IOKa3aTh Ha JPYruX MpelcTaBHTe-
JSIX ATUX JBYX CEMEHCTB s MPOMEXKYTOYHBIX (GopM
MEXIy B3STHIMH KPailHUMH CIIy4asiMH, TO MBI CJea-
€M 3TO JONYyIICHHE B BBICHIEH CTENEHH BEPOSTHBIM.
Bo-mepBbIX, clefyeT 3aMeTHTh, YTO HE BCE LBETKH B
ceMeiicTBe OypayHHMKOBBIX TaK IPaBWIBHBI, KaK I(Be-
Thl He3a0yIKW; y CHHSKA, HalpUMep, BEHYMK SBIIS-
eTCsl y)K€ HECKOJBKO CHMMETPUYHBIM, TO €CThb B HEM
MOXKHO OTJIMYaTh BEPX M HHU3, XOTS OH elle He Ipej-
cTaBisier sicHOM nByryboctu (¢ur. 81, 2); B TO ke
BpeMsi €ro IATh THIYMHOK YK€ Pa3iM4aroTcs MO CBO-
eil BennumHe, ocobeHHo Bepxuss (dur. 81, 2, m)
3HAUUTENIFHO MeEHee OCTaIbHBIX. C Apyrol CTOpPOHHI,
M HE BCE IPEJICTABHTEIM CEMEWCTBa TyOOLBETHBIX
HMEIOT SICHO ABYTYOBI BEHYHK; IIpUMEp — MSTa,
[BETHl KOTOPOW IOYTH MpaBMiIbHBEL CIeI0BaTeNbHO,
Hepexo/ NPaBUILHOTO BEHYMKAa B JBYTYOBIH MOr cO-
BEpIIMTHCS HocTeneHHo. OOpaimiaeMcst K ThIYHHKaM:
y OypayHMKOBBIX HX IISITh, Y T'yOOIBeTHBIX 4eThipe B
JIB€ HIDKHHE TI00OJbINe, JBE BEpPXHHE IIOMEHBIIE
(¢ur. 81,44 n, n). Yro xe crano c naroi? Korga B
OpraHm3Me OTCYTCTBYeT OpraH, O CyIIeCTBOBAaHHHU
KOTOPOrO MOXKHO 3aKJIIOUUTh 10 aHAJIOTHU C APYTH-
MH OpraHM3MaMH, TO Mbl OOBIKHOBEHHO 3aMedyaeM
OJJHO W3 [BYX SBJICHUH: HJIM OH mpeobpasoBaics B
Ipyroil opraH, moaBeprcs Meramop(o3y, WIH OH HC-
4e3, aTpodupoBaics, a HA €ro c4eT Pa3BWINCH APY-
rue,
HOHU

Omwkaiime opransl. CymiecTBOBaHHE TOHO0-
KOMIICHCAIINH, IOJXO00HOTO COOTHOIICHUS B pa3-
BUTHM 4acTedl Obulo moamedeHo lere, KoTopomy, Kak
MBI BHJEIH, HayKa 00s3aHa W Y4YEHHEM O MeTaMop-
¢doze. Ecmm y ryOomBeTHBIX HcYe3Nna OfHA, MMEHHO
BepXHsA, THIYMHKA (Ta camas, KOTOpas Yy CHHsKa

yKe MeHee apyrux, qur. 81, 2, m), To 4TO Ke ABH-

I ®urypa 81. 1 — BeHunk He3abynku, 2 — B. CHHSKA,
51 — B. HopuuHHKa, 4 — B- OOrO|IOAMYHON TpaBbl, 5 — B.
maiden. Bee BeHUHKH pacKoJOTHI BIOJb HIDKHEH T'yObl U pas-
BepHYTHL. BeHunk mances, cBepx TOro, HaApe3aH BIONb BEpX-
Heil ryObl.

Obpazosarue opeanuyeckux gopm

Joch el Ha cMeHy? Mpl 3ameuaeM, YTO HCUE3HOBe-
HHE 3TOH THIYMHKH COBIIQJACT C CHJIBHBIM Pa3BUTHEM
BepXHEeH TyOBl, U MOXEM IIPEIIOJI0XKUTh, YTO THI-
YUHKA IPeBpaTWIach B JICTIECTKOBUIHBIA OpraH, KO-
TOPBIHA, CPOCHIMCH C IBYMS BEpXHHMH JICTIECTKaMH,
o0Opa3oBas BepxHIOI Ty0y. DTO HE NODKHO HAc HH-
CKOJIBKO YAWBISATH, TOTOMY 4YTO IIPEBpAIICHUE ThI-
YUHKM B JICNIECTOK M CpacTaHWe 4YacTedl IBeTKa—
SBJICHHE OYECHb OOBIKHOBEHHOE. J[OBOJOM B TOIB3Y
TaKOrO OOBSCHEHMS MOXET CIYXHTh TOT (PaKT, YTO
y LIBETKOB MSTHI, TJie JBYTyOOCTh BEHUYMKa CJab0 BBI-
pakeHa, JCHCTBHTEIBHO HEPEAKO COXpaHseTcs |
miATas THYMHKA. [IpuMep Ipyrmx pacTeHHH cremaer
9TO 3aKirodyeHue eme Oonee yOexurenbHbM. CoBep-
IIEHHO B TaKOM )K€ B3aUMHOM OTHOIIEHUH, B KaKOM
cOCTOAT OypauHUKOBBIE M T'yOOIIBETHBIE DACTEHUS,
HaXoOmATCA M JBa APYTUX CEMeiCTBa, TaK Ha3bIBae-
MBIC MAcJIEHOBBIE (IpUMEp — KapTo(delb) W HOPHY-
HUKOBBIE (IIPUMEpP — MBITHHK, AUTUTAINC U IPOY.).
VY mepBBIX — IBETOK MPaBHIBHBIH, THIYMHOK IIITH; y
BTOPBIX — LBETOK IBYIYObIH, ThIYMHOK ueTblpe. Ho
3[ech, UMEHHO Yy HOPHYHHKA, CAaMbIM HECOMHEHHBIM
o0pa3oM yOexIaemnbcs, 4TO BEPXHsSA, MATas THIYMH-
Ka TpeBpaTHiach B JIETIECTOK M CPOCIAch C JBYMS
BepxHuUMHU Jenectkamu (pur. 81, 3, m). Msl Mo-
JKEM, CIICIOBATEIbHO, ceOe OOBSACHUTH, KaKHM 0O0pa-
30M TIPaBWIBHBINA, C IIATHIO THIYMHKAMH IIBETOK He-
3a0yIKM MOXET IOCTEHNEHHO INPEBPATHTHCS B JBYTY-
ObIf I[BETOK C WYCTHIPbMS TBHIYMHKAMH, CBOICTBEH-
HBI GonmpmmHCTBY TyOorBerHbIXx. Ho y mandes Bce-
TO JAB€ THIUMHKH, NPOCIEANM, UTO CTAIOCh C JIBYMS
ocTajgbHBIMH. [IpHcMaTpuBasich K packoilOTOH MO
JUIMHE TpyOKe BEHUYMKA 3TOTO PACTEHHS, MBI HAaXo-
UM HECKOJIBKO BBIIIE NBYX Pa3BUTBIX THIYMHOK —
Kak pa3 Ha TOM MecCTe, KOTOPOE 3aHMMAaIOT JABE Ma-
JIble THIYMHKU Y OCTAJBbHBIX T'yOOIIBETHBIX — IIBE €1I-
BBIPOJUBIINECS,  aTPO(UPOBAHHBIE
ToiunHkd (ur. 70, ¢ur. 81, 5, 1, n). Ha cuer stux
HEpa3BUBIINUXCS THIYUHOK,
My BBIIe HpaBwily ['eTe, OCTalbHBIC IBE IPHHSIIH
Oonee 3HAUMTENBHBIE pa3Mepbl M TO CBOEOOpazHOe
CTPOCHHE, C KOTOPBIM MBI yxe 3HakoMmbl (¢wur. 70).

Ba 3aMCTHBIC,

COorjIaCHO BBICKa3aHHO-

B cBoro ouepens, u cBoeoOpasHas (Gopma IBYX THI
YMHOK MPEJCTABIISIET B pA3NUYHBIX BHAax wmmaides
pa3IUYHbIE CTENCHU YCIOXKHEHWs, TaK YTO OHA OblIa
JOCTUTHYTa HE cpasy, a pAAOM IIOCIEIO0BATEIbHBIX
n3MeHeHui. ONIcanne 3TUX MePeXOIHBIX (HOPM ITo-
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TpeboBao OBl OJHAKO, CIWIIKOM MHOIO BpPEMEHH H
MOSICHUTENBHEIX pUCYHKOB!. CoBepuIeHHO MHOZOOHBIM
JKE PpSAZIOM pacCyXISHUH MOIIH OBl MBI OOBSCHHUTH,
KaK JApyrod. rmic Oojee NPUIYUIUBBINA userox OPXH-
e MOT TIPOM30HTH M3 IPaBHILHOTO I[BETKA, MOJ00-
HOTO, Hampumep, JIiud. Mopdonorus, uiM cpaBHH-
TeNbHAs aHAaTOMMS PACTEHUIl, MOJHA MOJOOHBIX IpU-
MEpOB; MOXKHO CKa3aTh, OHA BCS COCTOUT WUJI HUX.

Wrak, ecnmm ydeHue o wmeramopdose TOSCHSET,
KakuM 00pa3oM psIOM HEYyBCTBUTEIBHBIX IEPEXo-
JI0OB pa3iIMyHble OpPraHbl OJHOIO U TOrO )K€ PAacTEHUs
MOIJIM IPOU30HTH OAUH M3 JAPYroro, TO CpPaBHUTEIIb-
HO-aHATOMUYECKOE HU3yueHHE OAMHAKOBBIX OpPraHoB
Pa3INYHBIX PACTEHHI IPUBOJUT K ITOJJOOHOMY XKe
3aKJIIOYEHUIO. YTO OJHA pacTHUTeNbHas ¢opMa Moria
MIPOU30OUTU U3 ApPYrod, MOTOMY UYTO KaKoe 3HaueHHE

npyuaaauM Mbl MHA4Y€ 3THUM Ha KaXxJOM MIary BCTPE-

HJarnumumMces 3a4YaTOYHbIM W, BEPHEC, BBIPOJUB-
HIMMCsda  opraHaM, KOTOPBIC INOCTOSIHHO  YKasbIBAalOT
Ha CYyNIECTBOBAaHME IIEPEXOfa MEXIy HECXOIHBIMH
dhopmamu?

Eme Oomee yTBepskmaeT HAc B OTOM  yoewaenmn
U3y4YCHHE OpPraHW3MOB B 3a4aTOYHOM COCTOSIHHH.
Bce nmaHHbIE OMOPHONOTHMM  CBHICTEIBCTBYIOT, UTO
CXOICTBA, aHAIOTHH, YCKOJB3AIOLIUE, HEYJIOBUMBIC
Ha  BIOJHE Pa3BUTHIX OpPTraHM3MaX, CTAHOBATCS

SCHBIMM TIPH W3Y4YE€HHHM WX HUCTOPHM pa3BUTHS. Tak
HampuMep, B PAacTHTENFHOM LApCTBE HET Ooiee TiIy-

60K0r0, Ooiee KOPEHHOI'0 pas3jinuyusd, UYeM MEKIY

paCTeHUAMHU CIHOPOBBIMH U CEMEHHBIMH; Ka3aJOChb

ObI, YTO MEXAy JTUMH JIBymMs NOIymapcTBaMHu Je-
XKHT MPOTIACTD, Yepe3 KOTOPYIO HEBO3MOXKHO TIepe-

T'oBopst 0 IBeTke, MBI IPUIUIM K 3aKIIOYEHUIO, Y4TO BCE
3HAUYCHWE OTOTO CIIOXKHOTO THIMMHOYHOIO ammapara manges
COCTOMT B TOM, YTOOBI COJEHCTBOBATH HMEPEKPECTHOMY OILIONO-
TBOPEHUIO INIPH COAEHCTBHM HACEKOMBIX; HO 3TO IIEPEKPECTHOE
OIUIOZIOTBOPEHNE, OYEBHAHO, JOCTHTaJoCh OBl €Ile IIONHEe,
eci Obl IIBETHI CHACMAIKMCH Pa3iCIbHONONIBIMU, TO €CTh B Of-
HMX I[BETaX 3aK/IIOYAINCh OBl MECTUKH, B IPYTHX — THIYMHKH.
B TakoM ciydae, B KEHCKUX I[BETaX JTOT CIOXKHBIH M IOCTe-
[ICHHO BBHIPAOOTABIIHIICS THIYMHOYHBIA ammapar OKasaiacs Obl
W3JUIIHAM, W JEHCTBUTENIBHO, HE y alTeyHOro Irandes, KOTo-
pBIil HAMH OIHCaH, a y APYroro BUaa — Yy MOJNEBOTO miandes —
BMECTe C OOOCHOJIBIMH IIBETAMH BCTPEYAIOTCS M JKEHCKHE, W B
HHX MOXHO IIPOCIEIUTh, KaK OSTOT 3aMBICIOBAaTHIA ammapar,
CTaBIIMH OECHONe3HBIM, MAJIO-IIOMally BBIPOIMIICS, aTpodupo-
BAJICS, MPOXOJsE B OOPAaTHOM MOPSIAKE MOYTH Te ke (hasbl, de-
Pe3 KOTOpBIE I0JKEH ObLT IIPOUTH MPU CBOEM 00pa30BaHUH.

marHyTs. W, ommako. T'odmeiicrepy ymamoch «mepe-
KHHYTb MOCT» dYepe3 3Ty mpomacTs. M3ydeHume wucro-
pUM pa3BUTUS BHICHINX CIIOPOBBIX M HHU3IIUX CEMEH-
HBIX pacTeHHH OOHApYXWJIO CyNIECTBOBAaHUE CBS3U
MEXAy 3THMH TPyHIIaMH U JaXe yKasano, KakuM IIy-
TEeM JOJDKEH OBII COBEpPIIUTHCS JTOT Mepexon. MEl
BUJEIU paHee, YTO caMble THUIHMYECKHE U3 CIOPOBBIX
pacTeHuil, Hampumep

MarnopoOTHUKH, OIIOA0TBOPSA-

IOTCS JKMBYMKAMH, a CCMEHHBIE PAaCTeHUS — IIBbLIb-
neBsIMH TpyOkamm. Ha ocHOBaHMM cBomx o0Ommp-
HBIX wuccinenoBannit [odmeiicrep mpemckazan, dUro y
U3BECTHBIX LIBETKOBBIX PACTCHUI B IBETHEBBIX TpY-
Ooukax HaWAyTCs JKUBYMKM, W 4Yepe3 JBaalath JeT
MOCJIE €ro CMEpTH 3TO MpeACKa3aHWe ONMCTaTeNbHO
du-

ropadaTcss TaKMMHU HOPOPOUCCTBAMMU.

OIIpaBaaI0Ch. Tounsle HayKln — aCTpOHOMUS,

3WKa, XUMHI —
[IpopouectBo ['odmelictepa — camblii  OmecTsIIUI

npumep B obmactu  mopdonorun!. TonocemsiHHBIE,
KyJa OTHOCSTCS HAaIlM XBOWHBIC, 00pa3ylT CBA3YIO-
mee

TCJIBHOI'O0 MHpa, Y HHX H ObLIN HalIeHbI JKHUBYUKH,

3B€HO MCEXKAY [JAByMs moOJylHapCTBaMu pacTH-

HO MBI YK€ BHAENH, 4TO TEOJOTHs, COBEPIICHHO He-
3aBUCHMO OT 3TOTO BBIBOJA HMCTOPUH Pa3BUTUS U TO-
pa3mo paHee ero. ykasblBajla, YTO TakoBa OblIa Xpo-
HOJIOTHYECKAsl IIOCIEA0BaTEIbHOCTh MOSABICHUS 3TUX
rpynn Ha 3emiie?. BcriomMHHM elne OIMH M3 pe3ylibTa-
TOB IPEANIECTBOBABIIEH JIEKIMM: YTO HEBO3MOXKHO
YCTaHOBHUTH (DM3MOJIOTMYECKON TpaHHWIBI MEXIy pac-
TEHHEM U >KMBOTHBIM; BCIOMHHUM HaKOHeI, 4TO Ha-
Yyajo BCAKOTO OpraHu3Ma — KJIETOYKa WM TPOCTO
KOMOK TIPOTOIIa3Mbl — CXOIHO y BCEX XXHBBIX Cy-
IIeCTB, W MBI HEOOXOMUMO MpHAEM K 3aKIIOUCHHIO O
€IMHCTBE OPraHMYeCKOro MHpa, O HEMOCPEJCTBEH-
HOH pOJICTBEHHOM CBSI3U BCETO )KMBOIO HA 3eMJIE.

BBuay Takoro corylacHOro u pazHooOpa3HOTO CBH-

JIETeNILCTBA BCEX OTpaciiel OMoIornueckoil HayKu

I Tem Oomee CTpaHHO YTO B CBOEM IOAPOOHOM H3IIOKEHUU
storo Bompoca mpod. Bopomun («IIporecc omiomorBopeHust B
PacTUTENFHOM I1apCTBE») HAIIET BO3MOXHBIM JaKe HE YHOMS-
HyTb UIMEHH 9TOT0 y4EHOTO.

2 HepaBHee OTKpbITHE aHrimiickoro Ooranmka JI. Ckorra
MOATBEPAINIO M C MAICOHTONOTUYECKONH TOUKH 3pEHHS CBSI3b
MEXIy [alOpOTHUKAMH M TEMH TOJIOCEMSHHBIMH, Y KOTOPBIX
HaleHbl JKMBYMKHM, — HOBOe TopkecTBO I odwmeiicrepa. (Ilo-
npobHee 00 3ToM cM. crateto K. A. TummpsizeBa «EmuHCTBO
PACTUTENFHOTO MHpa», IMOMEIIEHHYI0 B KOHIE HACTOAIIETO W3-
nanwst. [Tpum. 1949 1)



MOXCT IIOKa3aTbCsAa CTpaHHbIM, JaxKe HCIIOHATHBIM,

YTO 3aKJIIOYEHHE OTO MOIJI0O BCTPETUTh IPOTHBHUKOB,
€I11e BCTPEYaeT UX U TEIepb.
s Toro 4YTOOBI BBICHUTH IPOUCXOXKAECHUE pa3-

HOorjlacuda MCEXKAY YYCHBIMH II0 O3OTOMY BOIIPOCY, MbI

JODKHBl  HAa  BpPEeMS  OCTAQaHOBUTBHCSI HA  HECKOJBKO,
ObITh  MOXXET, CKYYHBIX TEXHHUYECKHUX IOJIPOOHOCTSX,
06e3 KOTOpBIX, OJHAKO, HWCTOYHHUK O3TOTO PA3HOTIIACHUS
octaiicsi Obl HENMOHATHBIM. M3ydarommii  opraHuyec-

Kyl0 TPHUPOAY OUYEHb CKOPO BBIHOCUT YOEXKICHHE, 4YTO

OpraHu3Mbl  IPCACTABJIAOT  PA3JIMYHBIC  CTCIICHHW  B3a-

Hns

CHUCTEMA-

HUMHOTIO, KaKk IpUHATO BbIpaXXaTbC, CpoAacCTBa.

BBIDAKEHUS OTHUX CTEINEHEHM CpOACTBA  IIPU

THUYCCKOM OIMMCaHHuH" OpraHu3mMoB Hnux COCAUHAIOT B

TpyHIbI

rpyII
KOTOpPBIMHU

Bce 0oJiee TECHBbIE H JJIA 0003HaYeHUs DTHUX

MMOJIB3YIOTCA MPEUMYIICCTBCHHO TECPMHUHAMU,

0003HaYaI0T CTCIICHU pOaACTBa, KaKOBBbI:

CEMEMCTRO,
rpymiy,
oy Cco0OW CXOAHBIMH, — TPYIIIY,

KOJEHO, POl H

00pa30BaHHYIO

mpou: Camyl0 TeCHYIO

CyllleCTBaMH HamOoliee MexX-
COCTABIISIIONIYIO  KaK
Obl coOMpaTeNbHYIO E€AUHULLY,
JpyTHUe

cjlararorcsa pojabl, U3 POJ0B ceMeKcTBa W T. . Tak Ha-

U3 KOTOPOM Cllararorcs

rpynnel, JluaHed HaszBan Buxom. M3 Buunos

IMpuMeEp, (bl/IaJ'IKa W AaHIOTUHBI TJAa3KU IPCACTABIIAKOT

JBa BUJA JIMHHEEBCKOro poxaa Viola: nBe onbxu —
yepHas W cepas — JBa Buma poaa Alnus: ocenm u Jo-
miagb COEAWHEHBI B OAMH pox FEquus, Bonk u cobaka

— B omuH pox Canis W T. A. YCTaHOBJIEHHE BHUIOBBIX

rpynn ObUIO TpPOMAJHBIM YCHEXOM B HayKe: OHO J0-
CTaBMJIO BO3MOXHOCTb CO3/aThb CTPOro CHCTEMaTH4e-
CKyl0 Kijaccupukanuioo opranusmoB. Ho, ycTaHoBuB

9Ty COOMpATeNbHYI0 EIMHUIYY HUX CHCTEMBI, 3Ty BHUJO-

ByI0 TpyMIly CHUCTEeMaTUKHU, HE CTOJbKO caMm JIuHHEi,

CKOJIBKO €ro ImocjeaoBarciii CTajid YTBCPXKAAaTb, YTO

BHUI €CThb JEHCTBUTEIBLHO 4YTO-TO HE3bIOIEMOE, HE W3

MEHSAIOIIMICS HHU B IPOCTPAHCTBE, HU BO BPEMEHH,

YTO BHABI BCCria ObUIH H 6y,HYT TaKUMH, KaKHMH MBI
HnXxX 3aCtacM Ha 36MJ’I€, YTO HE MOET OBITh U peun o

MPEBpAIlICHUA OJHOTO BHJAa B JPYrod M 4YTO, CJEI0Ba-

TCJIBHO, YUCHUC 0 CAUHCTBC IMPOUCXOKACHUSA BCECX

OpraHM3MOB HeMbIcauMO. B camom pneme, n0 cux mnop
Mbl yKaJbIBAJIM Ha JaHHblE, NPUOOPETEHHBIE YYECHH-
eM o wMeramopdo3e, CpaBHUTEIBHON aHATOMHUEH, HM-

Opuomnorueii. MaJeOHTOJIOTHEH.

CBHUJICTENBCTBYIOIINE
0 BO3MOXHOCTH Tiepexosna (opM OIHOrO cemeiicTBa B
dopmbl  gpyroro (Hampumep OypayHHKOBBIX B TyOoII-
BETHBIE), O BO3MOXXHOCTH Mepexoia

MEXIy CIHOpO-

OO6pazoBaHue OpraHUYECKUX HOpM

BbIMU MW CCEMCHHBIMU PACTCHUAMH, O HCBO3MOXHOCTHU

MNPOBCCTU TIpaHUIy MCEKAY PaACTUTCIIBHBIM W JKHUBOT-
HbIM MHpPOM H T. I. Ho xako# ke CMBICH MOI'YyT HUMCTbH
BCC OJOTH (baKTBI, CCJIIM CIIpaBCAJIMBO, YTO MCKAY Cy-

mecTBaMu  HamOojee OMU3KMMH, MEXKIy BHJIaMH Of-

HOTO poja, HeBo3MOkeH mepexon? Ecmum d¢uanka u

AHIOTHMHBI TJIa3KM  BCCrjaa ObUIM TakK JKe Pa3INYHbI

MCXKOY C060ﬁ, €CIH  OHHM HECIOCOOHBI HU3MCHATBCA,

€ClIn BUJAbI HCU3MCHYUBBI, TO, KOHEYHO, BCC HallU

COO6pa)KeHI/I$I (¢ nepexoaax MCKIY CeMeﬁCTBaMH,

MEXIy OTHEIaMH  PAaCTUTEIBHOTO  I1apCTBa,

00OMMH [ApPCTBAMH PAa3JIETAIOTCS BIpaXx.

MEXIY
Orcroma  sic-
HO, 4YTO BONPOC 00 EIWHCTBE TPOHMCXOKIACHHUS Opra-
HUYCCKUX CYUICCTB (a CJICAOBATCIIbHO, KaK MblI BHC-
oM, U Oojee MIMPOKUNA BOMPOC O NPUYMHE HX COBEp-
H_IeHCTBa) CBj3aH C BOIIPOCOM 06 U3MCHYHNBOCTU WU
BOOOIIE O TIPOWCXOXKIACHUHA BHJIOB, IIOTOMY TIOHSTHO,
YTO TPOU3BEIIIEe IMEPEeBOPOT BO BCEM €CTECTBO3HA-
HUM counHeHHWe JlapBUHA HOCHT JTO CyXO€ TEeXHHUYeC-
KOE Ha3BaHHE.

TouHo 1M copaBeMTMBO, Kak 3TO YIOPHO YTBEpPXK-
Aal0T HEKOTOPbIC CCTCCTBOUCIBITATCIIM, 4YTO BHUABLI HC-
n3MeHuMBBI? Bo-miepBhIX, MBI 3HaeM, YTO B MPHUPOC
HE CYIIECTBYET IBYX O€3yCIOBHO CXOJHBIX (opM: pac-
TCHUA, B30IICAIIMNE HN3 CCMAH, B3ATBIX H3 OJHOIO IIIO-
Ja, MNpCaACTABIIAIOT pasiinuunsa — CJICAOBATCIIBHO, (0]
IIOJJTHOM CXOACTBE HE MOXKET 6I>ITI> H peur, na O HEM
HUKTO HHKOTJa W HE TOMBIIUIUL Maio Toro, Mbl
OYCHb XOpPOIIO 3HAaeM, YTO W B TMpeleliaX BHIAa MOXHO

HaiiTu Oojee TEeCHbIE TPYMIbI

CymecCcTs, CIic Oommxe

MeXay coboil cxomueie. Takum o00pa3oMm, BHUA, KOTO-
pBI  CIIY)KUT €IMHMUIIEW 7 TPYNI BBICHIMX TOPSIIKOB,
caM, B CBOIO O4Yepelb, paclajgacTcss Ha €JAUHUIIBI HU3-
UX MOPSAAKOB. Bceskuil 3Haer,

KaK pPa3IUyYHbl TOpO-

Ibl  cO0aK, Kak pPa3HOOOpPa3HBI

MHOI'OYUCJICHHBI

copTa IIICHUIBI, Kak
Pa3HOBHJIHOCTH I[BETOB, €X€ JIH HO
NOSBJAIOIIMECS B IPEHCKypaHTax cagoBonoB. [nme xe
3To mnpuOaBIeHHOE NOCTOSHCTBO BHaa? Ha sto y 3a-
Onn
roBoput: «Jla, KOHE4YHO, B Ipefesnax BUAA MOTYT CO-
BEpLIATHCS
TPAaHMLIA:

MM HHKOrga HEC MOXKCT OBITL TakK JKe BCJIIMKaA, KakK

OIUTHUKOB HCIIOABHMXXHOCTH BHJAA IIOTOB OTBCT.

U3MCHCHHHM, HO OTUM HU3MCHCHHAM CCThb

CTCIICHb pPa3jinuusd MCXKAY PASHOBUIHOCTA-

MCXAY BUHIAaMKW» — JPyYIrudMH CJIOBAMHU, IIYTEM TaKOIro

U3MEHEHUS, KaKuM  00pa3yroTcs

Pa3sHOBUIAHOCTH, HC

MOTYT 00pa3oBaThCs HOBBIE BHJIBL. TakuM 00pa3om,

BOIIPOC O MOCTOAHCTBC BUJa CBOAUTCS, B CYIITHOCTH, K



K.A. Tumupsize

BONPOCY O TpefeNaXx W3MEHYMBOCTA wii BOOOLIE O
3HAQUCHUH pa3HoBUIHOCTEeH. [locne Takoro KaTteropu-
YECKOro 3asBICHHS O Pa3IMYMH MEKIY BHIOM U pas-
MOKHO OBLIO OBI

HOBHUIHOCTBIO. Ka3ajloCh, OXHNIaThb,

9YTO 3AlIUTHUKH HEM3MEHIEMOCTH BHIOB 00JamaroT
TOYHBIM ONpEAeNeHHeM TOTO0 M JPyroro M CHaOmIT
BEPHBIM KpUTEpHEM, IUII TOTO 4YTOOBl MBI  MOIJIH
3HaTh, KOIJJA MBI HMMEEM JIeJI0 C IBYMS DPa3sHOBHIHOC-
TSIMH OJHOTO BHJIA, KOTJIa C JBYMsSI CaMOCTOSITEIbHBI-
MH BWIaMH. HU4yTb; 3TOro-To OHM W HE CHENAIM U Ja-
K€ He B COCTOSIHMHM CIeNarh, HOTOMY YTO U TO M IpY-
roe YCKONb3aeT OT OIpEIENeHHs, U Mbl BCKOpE YBH-
UM ToMy npuuuH). Mcxons u3  anpHOpPUCTUYECKOrO
yOexIeHns, 4To BHA HE MOXXET HPOHCXOIUTh W3 JApY-
TOTO BHJA, 3AIIUTHUKH €r0 IOCTOSHCTBAa OOBIKHOBEH-
HO pYKOBOZSTCS MPABHJIOM, 4TO JABE (DOPMBI, CBS3aH-
HBIE TEPEXOOHBIMH (OpMaMH, Kak Obl OHH HH ObUIH
pasnuYHBl MEXIy coOOH, HE MOTYT OBITH NpH3HAHBI 32
CaMOCTOSITENTbHBIC  BHABL [lONB3ysicCh 3THM  IIPaBHIIOM,
WX TIPOTHBHUKM YKa3bIBAIOT MM Ha MPHMEPHl BHIOB,
MEXITY nepexonHbie  (HOpPMBL

Torma oHM OTBEYalOT: «3HAYUT, MBI OLIMOIMCH, MPH-

KOTOPBIMH  HAIIlTUCh
3HaB 3a BHA TO, YTO, B CYIIHOCTH, PAa3HOBHUIHOCTEHY.
IonsATHO, dYTO. Bpamasch, TaKUM O0OPa3OM, B JIO)KHOM
Kpyre, OHH OCTAIOTCS HEYSI3BUMBIMH. YTBEp)KAas, dUTO
BUIbl HEW3MEHUMBBI, OHHM KaXKIyl0 H3MEHUYMBYIO (op-
My, 3a OTCYTCTBHEM IIOJIOKHTENBHBIX IIPU3HAKOB, OT-
JMYAIOIINX BHA OT PasHOBUIHOCTH, BCErZa MOTYT pas-
JKaIoBaTh B PAa3HOBUIHOCTh. BrpoweM, ObIIO Bpems,
KOTJa 3al[UTHUKM HEMOJBIDKHOCTH BHAA JIENCSIIH Ha-
JIEXITy OCHOBAaTh 3TO PA3NMYHE MEXIY BHIOM H pas3HO-
BUJHOCTBIO HAa  TIOJOXKHUTEIBHOM  (DH3HMOJIOTHIECKOM
npm3Hake. Bo3HmKiIO yOexmeHme, 49TO BCEe IPEACTa-
BUTEIN ORHOTO BHZA, BCE €r0 PasHOBUIHOCTH, KaK ObI
OHH HM OBUIM MeXTy COOOH pasIM4YHBI, MOTYT CKpe-

[IMBAaThCS MEXIY CcO00W, 00pa3ys TOMECH, CII0CO0-
Hble K JaIbHCHIIEMY pPa3MHOKEHHIO, YTO, HAaIpo-
THB, BHIbl HECHOCOOHBI 00pa3oBaTh [OMECH, WK

ecnmi U 00pasyloT HX, TO OHH OOpeYeHBI Ha OecIuioaue.
B ostom Oyaro Obl HEM3MEHHOM 3aKOHE YCMAaTpHBAIU
co3/1aB
1m03a00THIaCh O

JKe KaKOW-TO yMBbICET IIPUPOIBI, KOTOpasi,
M3BECTHOE YMCJIO BHIOBBIX (opM,
TOM, YTOOBI OHH COXPAaHWJINCh HABEKH HEH3MEHHBIMH,
U JUIL 3TOTO Orpajiiila MX OT BO3MOXKHOCTH H3MEHSTH-
csi myreM oOpasoBaHusl rmomeceil. Ho, roeops o6 om-
JIONOTBOPEHUH, MBI YK€ IIO3HAKOMWIIHCh C (haKTamy,
KOTOPBIE OKOHYATEIIEHO OMPOBEPratoT 3TO MHEHHUE;

228

MBI BHICIH, YTO WHOTZA OIUIONOTBOPEHHE COOCTBEH-
HOM MBUIGHOW WM TBUIBION CXOAHOTO DACTCHUS ObI-
BaeT MEHeE IUIOJIOPOJHO, YEM OIUIOAOTBOPEHUE IbLIb-
HOW 4YYy)KOr0O WJIM HECXOAHOTO pPACTEHUs, 4YTO. HaKo-
HEll, OIUIOJIOTBOPCHHE TIBUIBLION JpYyroro Buaa ObIBaeT
MHOTZIA TUIOJOPOAHEE, YeM OIUIONOTBOPEHHE ITBLIBION
toro ke Bumal. Co3HaBas HEBO3MOXKHOCTH IIPEIIIO-
KUTh  KaKoW-HUOYIb

OTIIMYHA

TOJIOXKUTENIBHBIA  KpUTepuit  Juis

BUJla U Pa3sHOBUAHOCTH, 3alllUTHUKU 3TOrO0

YUYeHHUs JIIOOAT CCBUIATBCS HA H3BECTHBIH «TakT» WIH
4yThe,
OpU paspelieHuu 5Toro Bompoca. Ho kak Mano Hage-

KOTOPBIM HATypaJucT OyAaTro OBl  PYKOBOIHTCS

JKEeH OTOT TPECIOBYTHI TaKT, MOXKHO BCEro IydIle yc-
MOTpETh M3 CIEAYIOIMX IM(pP: OKa3bIBAaeTCs, YTO IIO-
Ka PO 3aKJIIOYaeT HEMHOrO BHJIOB, OOTaHWUKH COrJIac-
HBl MEXIy COOOW OTHOCHUTCIIBHO WX 4YHCIIA, HO Kak
TOJIBKO POJ 3aKJIIOYaeT, HalpuMep, CBBIIIE YeTHIpEX
BUZIOB, SIBJISIIOTCS pasHoryacus. [lo 4dero Moryr Joxo-
JUTh ATH pa3HOINIACHs, BUIMM M3 OJHOTO IpuUMepa: B
pone Hieracium OotaHukd HacuuThBalOT KTO 20. KTO
300 BumoB. OTHOCHWTENBHO €XKEBUKH, WBBI M MHOXE-
CTBa JPYrHMX pAacTEeHHMH MOBTOpsIETCS TO >K€ pa3HOIJa-
cue. OUeBHAHO, OJHU MPUHUMAIOT 32 BUA TO, YTO IS
IPYTHX TOJBKO PA3HOBUAHOCTh. BBUIYy 3THX pa3HO-

IJaCHil Yy CHCTEMATHKOB SIBWIOCH JaXe BBIPKCHUE
«XOpOIIMIl BHIO» UL OTIMYMSA BCEMHM HPHU3HABAEMOro,
OYCBHIHOTO BHIA OT BHAA COMHHTENIBHOr0. JTO 00u-
e TIPOTHBOPEYMIl, HECOMHEHHO, NPHBOAUT K OMHO-
My 3aKJIIOYEHHIO: HMEHHO, YTO HEBO3MOXKHO IIPOBEC-
TH CTPOTYIO JIOTHYECKYIO TPaHUIy MEXIY BHIOM H
Pa3HOBHMHOCTBIO, YTO HEBO3MOXKHO BCEria, BO BCS-
KOM cllyqae Oe30mMO0YHO, TpHIaraTb 3TH TOHSTHS K
NEHCTBUTENIBHOCTH. A 3TOT BBIBOA HEBOJHHO HABOAUT
Ha COMHEHHe, He BKpaJllach JM M B 3TOT BOIPOC JIOTH-
geckass ommOKa, IOJOOHAas TOH, KOTOPYI0 MBI yKa3a-
JA B BOIPOCE O DasIMYUM MEXKIY PACTEHHEM WU IKH-
BOTHBIM. Moxer ObITb, HHM BHI,
JECTBUTENIEHO HE CYIIECTBYIOT B MPHUpPOJE Kak JiBe

Ka4e€CTBCHHO PAa3JIMYHBIC KaTETOPHH,

HU PasHOBUAHOCTH

MOXXET OBITh, U
OHH TONBKO THMHYECKHE TIPEICTaBICHUS — CO3JaHHSA
Hamero yma. Iloctapaemcs NOSCHUTH nHpuUMEpoM. Mbl

SICHO CO3HAEM pa3iinyne MeX Iy peOeHKOM H B3pOC-

! Upraremy, Kenaroliue IOAPOOHEE O3HAKOMHTBCS C OTHM
BOMPOCOM M BooOlIe ¢ Teopuei JlapBuHa, HaWIyT OOIIETIOHST-
HOE ee W3oKeHue B Moei kHure «Yapnm3 JlappuH u ero yue-
HUE».



JBIM; MaJI0 TOTrO, Mbl pa3jiMyaeM Jaxe JeTed, OTpo-
KOB, IOHOIIEH, MYy>KE€i, cTapueB U T. 1., 1 B OOJBLINH-
CTBE CJIydYacB OTH IIOHATHS BIIOJHE MPUIOKHMBI K
IEHCTBUTEILHOCTH, HHA4Ye OHM HE MOIJIH OBI CIIO-
JKUThCs B HameM yme. Ho u3 storo He ciemyer, 4Tto
OHM JIOJDKHBI OBITh TPUJIOKUMBI KO BCSKOMY 0e3 Hc-
KIIFOYCHUs Cllydaro. HukoMy, KOHEYHO, HUKOTAAa HE
MPUIET B TOJIOBY YTBEPXKIaTh, YTO BO BCSIKOM JaHHOM
cllyyae MOXHO M JOJDKHO Pa3pelIuTh BONPOC: MMEEM
JM MBI Tiepell COOOM OTpOKAa WJIM IOHOIIY, MYXa WA
cTapua W T. 1., U, OJHAKO, MIMEHHO Haja MOomoOHOH 3a-
nmadeid OBIOTCS CHCTEMATHKH, JKETAIOIMEe Pa3pelnuTh
BOIIPOC, CIEQyeT JM CYUTaTh TAaKOU-TO COMHUmMenb-
Hblil BUJL 32 BUJ WM 32 Pa3HOBUIHOCTb. Buj u pasHo-
BUIHOCTh B OOJIBIIMHCTBE CIY4acB SICHO DPA3IUYarOTCs
MEXIy cO00I0, HO M3 3TOTO HE CIEIyeT, YTOOBI 3TO ObI-
U JIBe KaTETOpUM, OTJIMYHbIE MO CYILECTBY; Hampo-
TUB, Pa3IA4de MEXITY HUMH HUCKIIOUYHTEIHHO KOJHMYE-
CTBEHHOE; 3TO [BE BEJIMYMHBI, TIOCTEIICHHO MEPEXO.si-
M€ OJHA B JIPYTyIO: C OJHOTO KOHIIA MBI UMEEM He-
rITyOOKHe WHAWBHIYyaJbHBIE Pa3IHUHs,
Pa3HOBUIHOCTH,

3areM  TI0Ny-
PasHOBUOHOCMU, — TIOPOJIBI,
COMHUTENbHBIE BHIbl ¥, HAKOHEIl, HACTOSIIHE, XOpo-

SICHble

wue 6uobl!. OIHUM CIIOBOM, EIMHCTBEHHBIH JIOTHYEC-
KHH BBIXOJ M3 9TOTO MOJIHOTO MPOTHBOPEUHS BOIIPOCa

O BHJIEC U PA3HOBHIHOCTH 3aKIIOYACTCS B MNPHHATHH
¢dopmynsr  lapBuHa: «Pa3HOBHIHOCTH €CTh 3adHMHAIO-
IIMHCA BHUA; BUA — pe3Kas DPasHOBUIHOCTb», TaK JKe
KaKk JUTS €CTh HEepa3BUBLIMICS YEJIOBEK, B3POCIbBIHA
YeJIOBEK — pa3BHBILICECS JUTS, U MO TOH e MPUYMHE
HM TaM, HU 3/IeCb HEBO3MOXKHO IPOBECTH PE3KOil rpa-
HuIpl.  TIpOJOKMM  Halle CpaBHEHHE.
ceOe, Kakoe-HUOyIb ~ CyIlecTBO, oOiajzaromiee
O4YEeHb KPAaTKUM IEPHUOIOM CYIIECTBOBAHHS, MOIJIO OBI

3a1aTbCs BOIIPOCOM, IPOUCXOAMUT JIH B3p00ﬂblﬁ qeio-

IIpencraBum
4TO

BeK M3 peOeHKa WM 3TO JBa HE3aBHCHMBIX CYIECTBA.
VYBumaTh COOCTBEHHBIMH I71a3aMH 3TO IIPEBpAIICHUE
HalleMy BOOOpajkaeMOMy CYILIECTBY HE YAaloch Obl II0
KPAaTKOCTU €ro CyLIECTBOBAaHMsA, HO TEM HE MEHee, 3a-
METHB, YTO MEXIY TIPYIHBIM PEOCHKOM M CTapHKOM
CYLIECTBYET LENblil PsJ HEYyBCTBUTEIBHBIX IEPEXOJ-
HbIX (OpM, 3aMETUB Jajee, YTO BCE 3TH CYIIECTBA XO-

1 W jeiCTBUTENBHO, ObLIOC
MOTIJI JICIICHUC Ha
BpeMsl yXKe CYIIECTBYeT JO HeThIpex

JICHHIA, CTOSIIMX HIDKE BHJIA.

ecmi B BpeMmst

BUIE, TO B

CHUCTCMATHKHA
HACTOSIIIICe
OOIIENPHHATBIX  TOJpaszie-

OKaH4YMBaTh CBOC

Obpasosanue opeanuieckux gopm

TS U B HUYTOXKHOH CTENEHH, HO BCE XK€ H3MEHSIOTCS
Ha €ro rja3ax U MMEHHO B M3BECTHOM TOJIBKO HalpaB-
JICHUM, TO €CTh CTaparoTCs, — OHO HPHIUIO OBl K 3a-
KJIIOYEHHIO, YTO U JUTS, KOTOPOE OHO BHIMUT, CO Bpe-
MeHeM OyZeT CTapuKOM U CTapUK KOTrJa-To OBLT pe-
Oenkom. Ilpeanonoxum Janee, 4TO Ha 3TO 3aKIIOYe-
HHE Jpyroe, MOIOOHOE e BOOOpakaeMoe CyIIeCTBO
BO3pasuio Obl: «[loka s HE YBMXKY 3TOro mHpeBpallie-
HHSI COOCTBEHHBIMH IJa3aMHM — a 3TOMY, pasyMeercs,
HHUKOIZla He OBbIBaTh, — 1O TEX IIOp S YTBEPXKNAIO0 M
Oydy yTBEp)KIaTh, YTO B3POCIbIH YEJIOBEK HHUKOIZIA HE
Obu1 pebeHkoM». CkakuTe, Ha 4beil CTOpOHE ObLIa ObI
UCTHHA: HAa CTOPOHE JIM TOTO, KTO BCIO COBOKYITHOCTH
CBOETO ONbITa CBS3BIBAET OAHHM CTPOTO JIOTHYECKUM
BBIBOJIOM, WJIM Ha CTOPOHE TOrO, KTO, PaBHO OTBepras
U CBUJIETENBCTBO ONBITA M TPeOOBAHHUS JIOTHKH, YIIOp-
niceBoGunocopCKuii
ckentuum3M? Ho TakoBO MMEHHO TMONOXEHHE IBYX
[POTHBOIIOJOXKHBIX JIarepeil y4YeHbIX IO OTHOIICHHUIO

HO 3aMbBIKaeTCs B KaKOH-TO

K BOmpocy o Bujie. JKW3Hb He TOJNBKO OIHOTO YeIOBe-
Ka, HO ¥ MHOTUX IOKOJCHWI HUYTOXKHA B CPaBHEHHH
C TEepHosIOM BpeMEeHH, HeoOXOAMMBIM I obpa3oBa-
HHSI HOBOTO BHZA; TEM HE MEHEe Te M3 YYCHBIX, KOTO-
pBIE OTBEpraroT MOCTOSHCTBO BHUIA, BHIS BOOOIIE H3-
MEHYMBOCTh OPraHWYECKUX CYIIECTB W IPUHUMAs BO
BHMMaHHE HEBO3MO)KHOCTb  YCTAHOBUTh  pa3jinyue
MEXIy BHIOM U Pa3sHOBUAHOCTBIO, HEOOXOIMMO IpH-
XOIIT K 3aKIIOYEHHI0, YTO BHJABI 00pa3oBAINCH U3
Pa3HOBHAHOCTEH, YTO pPA3HOBHUIHOCTH TOJIBKO, Tak
CKa3aTbh, IOCJIEOBaTelbHbIE CTaIuy Ha IMyTH K 00Opa-
30BaHHUIO HOBBIX BHIOB.

Kak Hu yOenureneH momoOHBIA CHOCOO paccykiie-
HHS, TEM HE MEHEe He MOUICKHT COMHEHHUIO, YTO He-
MOCPEACTBEHHOe  HaOmoxeHue Qakra 00pa3oBaHUS
HOBBIX BHIOB OBUIO OBI, KOHEYHO, elle yOequTenbHee.
Ecnu BUABI M3MEHSIOTCSI, TO HE MOTJIM JIH OHH H3Me-
HUTBCSL 32 TaMATh HCTOPHM HACTOJBKO, 4YTOOBI JIaTh
Hayajo ApyruMm Bugam? Jloka3aTb 3TO IO OTHOLIe-
HHIO K OpraHM3MaM, HAaXO[SIIMMCS B €CTECTBEHHOM
COCTOSIHAH, HEBO3MOXKHO, TaK KaK O HHX HE HMEEeTCs
JTAHHBIX 33 IOCTAaTOYHO JIOJITHH MEPHO.

Heckonpko Jierde, XoTsi BCE XK€ COINMPSDKEHO C 3Ha-
YUTENBHBIMH TPYIHOCTSAMH, pa3pellieHHe 3TOro BO-
Ipoca MO OTHOIICHUIO K BO3JEBIBACMBIM PACTCHHUSIM
WA TIPUPYICHHBIM >KUBOTHBIM, O KOTOPBIX MMEEM HC-
TOpUYECKHE yKa3aHus. [JaBHOE 3aTpyJHEHHE 3aKIIIo-

YaeTcs B TPYAHOCTH HAHTH I0Ka3aTENbCTBO, UYTO Pas-
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JIMYHBbIE, PE3KO MEXKIy CcOo00il OTiMyaroImecs HOpOJIbI
KUBOTHBIX MWJIM PACTCHMIl TPOMCXOAAT IEHCTBHTENb-
HO OT OJHOTO BHJA, HO TeM He MeHee B HEKOTOPBIX
cllydasx 3TO yjaaigoch JlapBHHY BIOJNHE, B OCOOCHHOC-
TH OTHOCHTENBHO mopoxa romybeir. OH MOKas3pIBal, YTO
COBPEMEHHBIE  IIOpOABI  roiyOei,  pasianuarommecs
MEXy cO0OH HACTONBKO, YTO Oyab OHM HAJICHBI B €C-
TECTBEHHOM COCTOSIHWM, MX OTHECHH ObI HE TOJIBKO K
pa3nMYHBIM BHAAM, HO JaXe K pas3IM4yHbIM  poJaM,
TEM HE MEHee, HECOMHEHHO, IPOM30LUIA OT OJHOro
BHUJIa TOITyOs1.

Ho y 3alMTHHKOB THIIOTE3bl IOCTOSHCTBA BHJIOB
UMeeTcs B 3amace elle OJWH, U O4YeHb BECKHil, JI0BOJ.
OHM TOBOPAT: JAOIYCTHM, YTO BH/BI IPOUCXOIAT OJHU
OT JApYTMX. HO KyJa JKe JENUCh B TaKOM Clydae Bce
TOHYAHIIIME TepexoiHble (OPMBI, KOTOpbIE

ke Obutn cymectBoBath? [lowemy onm wucuezmu? [lo-

JIOJIKHBI

YeMy BHIbl IPEACTABIIIOT HaM OOBIKHOBEHHO COBEp-
HIEHHO Pa3pO3HEHHBIE TPYIIBI  CYy-
mecrB? HamoMHMM MHMOXOIOM, 4YTO (aKT OTCYTCT-

000CO0JIEHHBIE,

BUA IIEPEXOAOB MEXIy BHIAMH BO MHOTHX CIyJasx
COMHHTENICH, TaK KAaK MBI BHAEIH, YTO CTOHT TOJIBKO
OOHApyXWTh TaKOW TIEepexo] MEXOy IByMs BHIAMH, U
3AIUTHUKY HEU3MCHSAEMOCTH BHJA CKaXYT: 3HAUMT,
510 He ObUm BuABL Ho TeM He MeHee Ui TPOMamHOrO
OOJBIIMHCTBA CIIy4aeB JTOT JIOBOA COXpAaHSET CBOIO
MOJIHYI0 CHIIy; HAacCTOSIIHE,

HECOMHEHHBIE, Xopouiue

6uO0bl JEHCTBUTENFHO He OBIBAIOT COCJWHEHHI IIepe-
XOMHBIMH (popMamM, M (aKT STOT CIOYKHI TJIABHBIM
HPEISITCTBUEM I BCEX IIPE/IIECTBOBABIIMX ITOMBI-
TOK JIONYCTUTHh IPOHUCXOXCHHE BHAOB ITyTeM H3MEHe-
HHS; BCE OHH pa3OMBAIMCh 00 STOT COKpPYIIAIOIIMH
noBon. Kak orHocutcs k Hemy Teopust JlapBHHA, MBI
YBUAUM HIDKE, KOTJa TO3HAKOMHMCS C TJIaBHBIMU OC-
HOBAaHMSIMH 3TOTO y4YeHHs, a TI0Ka 3aMeTUM, 4YTO U3
3TOr0 CaMOro TPO3HOTO OPYXKMS CBOUX TPOTHBHUKOB
3Ta TeopHs CJenaja MOTYIIECTBEHHOE OpyXHe CBOei
3alIUTBL: OHA BIOJNHE OOBACHAET (HAKT OTCYTCTBHUS
MepexoAHbIX (opM: MajJo TOro, HUX CyIIECTBOBAHHE
SIBUJIOCH OBl CHJIBHBIM JIOBOJOM MPOTHB Hee. B 3toMm
3aKJIFOYAeTCs OJIHO U3 CYIIECTBEHHBIX €€ JOCTOMHCTB,
€e CWIa W TPEHMYIIECTBO Iepex HPOYMMH ITOIBITKAMH

TaxKoro poJaa.

Jlo cux mop MBI NPUBOAWIN JOBOABI B 3aIUTY, a
TaKKe CTApaIUCh OTPa3sUTh BCEBO3MOXKHBIE  BO3pa-
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KEHUsI TIPOTUB JIOMYIIEHHs, YTO OPraHWYECKHH MHpP

nmeer uctopuio. COrmacHBIM — CBUIAETENBCTBOM — BCEX
oTpacnell OHONIOrWYecKOd HayKd MBI CTapalich JIOKa-
3aTb, YTO TO CPOOCMEO OP2AHU3MOE, KOTOPOE IOITy-
Gen

MOXET OBITb OOBSICHUMO TOJNBKO HX KPOGHBLIM pOO-

CKarT BCC HCKIIOYCHUA €CTCCTBOUCIIBITATEIIN,

cmeom. 3HAUUT, OPraHM3Mbl MMEIOT TEHEaJorHio, TO
ectb ucroputo. OOpamiasch KO BTOPOH IOJOBHHE Ha-
mIed 3amady, Mbl JODKHBI TEmeph JAOKa3aTb, 9YTO ITOT
HCTOPHYECKUH TIpolecC HEOoOXOAMMO BeIeT K COBEp-
LICHCTBOBAHMIO ~ OPraHM3MOB, pasyMmes IOA  COBEp-
IIEHCTBOM IPHCIIOCOOJICHNE OpraHa K €ro OTIIpaBie-
HHIO, OpTaHN3Ma — K 0OUTaeMoi UM cpefe.

Bupns, uyro opranuueckuit mup IlpeacraBnser mno-
CTENICHHYIO JIECTHUILY

CyHmIeCTB, Ha4YuHas C HpOCTBfI-

X, KOHYas Oomee COBCPILICHHBIMHU, ycMmarpuBas,
YTO OTO COBEPHICHCTBOBAHUE COBHNAAACT C XPOHOJIO-
THYECKMM  TOPSAAKOM  IOSABJIICHHUA

OTUX CYIIECTB Ha

3emie, MHOTHE €CTECTBOHCIBITATENNM BHIECNH B ca-
MOM (baKkTe J[OKa3aTeIbCTBO, UYTO OPTaHWIECKOMY MH-
py IpuCyIle CTpeMICHHE K COBEPLICHCTBOBAHUIO, IIO-
Jlarainy, 4YTO 3TO CBOMCTBO HE MNOAYMHAETCS JalIbHEH-
meMy OOBSICHEHMIO; Apyrne XoTs [ meltanuck aath
9ToMy (aKTy palOHaNbHOE OOBSACHEHHE, HO IO
OonpIiel YacTH C MaiubIM ycnexoM- JlapBHH TIepBbIH
yKaszaJa Ha Omwkalinne NpuduWHBL, Ha Te Oosiee oOmme
3aKOHBI IIPHUPOJBI,

CTyHaTejibHOC

KOTOpble HMEIOT pPe3yJbTaToM IO0-
mporpecc,
opranpdeckoro mupa. Jias 3Toro OH yHOTpeOHa NpH-

pa3sBUTHC, Wi  Jeoarwyuio,
€M, KOTOprI71 C TIEpBOro B3MILAa MOXKET IOKa3aTbCsA
MapaiOKCAJIbHBIM U JIOTHYECKUA  CMBICT KOTOpOro 1o
CUX TIOp HE MOHUMAIOT WIIH,

BepHee, HECMOTps Ha

Pa3bACHEHHS, HE XOTAT TOHSATh MHOTHE W3 €ro Ipo-
TUBHUKOB. [l TOro 4YroOBl BBIICHUTH, KakuM oOpa-
30M IIyTEM HCTOPHYECKOTO PAa3BUTUS  OPraHUYECKHl
MHp MOT TIPUTTH K TOH CTEHEHHM COBEpIIECHCTBA, KOTO-
pyio MBI B HeM ycMarpuBaeM, JIapBHH 3ajaicst Mpex-
Jie BOMPOCOM: KaK MJOCTUraeT MOJOOHOW >Ke Lemu de-
JIOBEK, KaK COBEPIIEHCTBYET OH CBOM HCKYCCTBEHHBIE
MOPOJbl PAaCTeHUH M JKUBOTHBIX? — U mpumen x To-
My 3aKIIOUEHMIO, YTO TIJIaBHBIM JESATENIeM 37eCh SIBIIS-
ercs otOop (Selection), cocTosiMi, Kak Mbl BHIE-
au!, B TOM, YTO M3 K&KIOIO IIOKOJCHHS OTOMpAroTCs
Ha TUIeMs TOJNBKO TE€ OPraHW3Mbl, KOTOpHIE BIIOJHE

COOTBETCTBYIOT MMEIOIMMCS B BHIy LemsiM. B camoit

I CM. BOCEMYI0 JIEKLUIO.



MPOCTOH M COBEPLICHHOH (opMe O0TOOp 3TOT 3aKIIO-
YaeTcsi B HMCTPEOJICHHMH BCEX HEYIOBIETBOPHTEIBHBIX
oco0eif; Korna cagoOBHHK, HampUMep, KeJaeT BbIBEC-
TH WIM TOJJIEPKAaTh HOBYIO PpAa3HOBHUIHOCTH pacTe-
HUS, OH OrpaHMYMBACTCS TEM, 4YTO YHHYTOXAaeT BCE
pacTeHus1, He COOTBETCTBYIOIIUE €T0 UICaly.

Janee J[lapBuH cTaBUT BONPOC: HE IOJBUIAETCS
I W TPUPOJAa K COBEPIICHCTBY IMyTEM TaKOTO OTOO-
pa? OOBIKHOBEHHO HE YHaeTCs JaXe BBICKA3aTh [0
KOHLIA 3TO MPEANOJOKEHHE, KaK YK€ M3 IMPOTHUBOIO-
JIO)KHOTO  Jlarepss  IOJHHUMAIOTCS  IPEKICBPEMEHHO
TOPXKECTBYIOIIUE CHIILTIOTCS.  BO3paXKEHHs
BpoJie cleayromux: «MoxeT Ju ObITh YTO-HUOYIH 00-
miee MEXIy IPOIEeCCOM, HANpaBIIEMbIM CO3HATEIIb-
HOW BOJICH YeNOBEKa, U JCHCTBUEM CJICHBIX CHJI IMPH-
ponpl? Brl Geperech OOBSCHUTH MPOUCXOKICHUE Op-
TaHUYeCKHX (OpM Ha OCHOBAHHU (H3MYECKUX 3aKO-

BO3IJ1aCHI,

HOB. a Ha4YMHAETe C TOTO, YTO ONHIETBOPSETE MPHUPO-
Iy, TpUIKCHIBAs € CO3HATENbHYIO JAESTENILHOCTD,
criocoOHOCTh BBIOWpath!» He cmymiasce »TMMH BO3-
rJacaMd, 3THMH CKOPOCIIENIBIMU  ONPOBEPKEHUSIMHU,
HEe HMIYIIMMH Jajiee CJIOBA, ITO3HAKOMUMCS C CYIHOC-
TBIO Oeia W TOTZA JIETKO IOHMEM MBICIh BEIMKOTO
yaeHoro. Jlmst TOro d9roObl CKAa4OK He IOKa3aics
CIMIIKOM pe3KuM, JlapBHH IIpexae BCEro OCTaHaB-
JUBAeTCI Ha TeX CIy4asX, KOTOpblE OH Ha3bIBAaeT
Oecco3HaTeNBHEIM OTOOpOM. JlMKapu B TOJNOIHBIE TO-
JIbI OBIBAIOT BBIHYXJEHBI MCTPEOIATh YacTh CBOMX J0-
MAIlHUX JXMBOTHBIX M, Pa3yMEeTCs, COXPAHIIOT Jyd-
MUX M3 HUX; BCIEJACTBHE 3TOT0 OHM HEBOJIBHO, HE
nMesl TOrO B BHIY, yJydmaioT mopoxy. OHH 3To nerna-
0T JaXe NPOTHB BOJM, MOTOMY 4YTO eciu Obl OblTa
BO3MOXHOCTb, TO OHM OXOTHO COXpPaHUJIU 6bI H MCHEC
YIOBIETBOPHUTENbHBIE  SK3eMIULipel. OtOmpas  exmu-
HUYHBIX JKMBOTHBIX, OHH C TEUYEHHEM BPEMEHH COBEp-
IICHCTBYIOT TTOPOAY, HO TEM HE MEHee MO OTHOIICHUIO
K JIOCTUTAaeMOMY pe3ylbTaTy JAEHCTBYIOT Kak CIernoe
opyaue, kak Gecco3HaTeNbHasi CTUXUIHAS CHJIA.

Wrtak, MOXHO 1M OOIMyCTHTH B HpHpoje Oecco3Ha-
TeNbHBIH 0TOOP? JIjisi TOro 4YToOBI 3TOT BOMPOC HE MMO-
Ka3aJics CIHIIKOM CTPAaHHBIM, MBI MOXXEM CJelaTh B
HEM HeOOJNBINyI0 TOJACTAHOBKY, M TOIIa OH HaM Tpea-
CTaBUTCSI COBEPIIEHHO B HHOM cBeTe. MBI BHJENH,
4yTo B Haubonee MpPOCTOW M JeHCTBHUTENbHOH (opme
mporecc 0TOOpa CBOXUTCS HAa YHHYTOXKEHHE HEYIOB-
JIETBOPUTENBHBIX (OpPM. 3HAUUT, MOCTABICHHBIA BO-

IIpoC Mbl MOXKEM 3aMCHUTH APYTrUM: CYHUIECTBYET JIM B

Obpazosanue opeanuieckux gopm

npupone ucrpebnenne HEYIOBJICTBOPUTEIBHBIX
¢dopm? TlomoOHeld mporiecc HCTpeOcHUs ObLT OB
PaBHOCHIIEH yCOBEpIIeHCTBOBaHMIO. Ha 3TOT Bompoc
rayka JaeT caMblii peHIMTENIbHbIA, MOJ0XKUTEIbHbIN
OTBET: J1a, CYIIECTBYET B KOJOCCAIBHBIX pazMepax H
C HEyMOJIMMOH CTPOTOCThIO. DTO SIBICHHE OCHOBBIBA-
eTCsl Ha OJJHOM CBOIfCcTBe, OOLIEM Ul BCEX OpraHuye-
ckuX cymecTB. CBOIMCTBO 3TO 3aKIIOYAETCS B TOM,
YTO BOCHPOU3BEACHHE OPraHM3MOB BCETJa CBSI3aHO C
HUX pasMHOXKEHHEM. JTO (akT J0 TOTO OOLIHH, 0 TO-
TO MOCTOSHHBIM, YTO HEPEAKO JaKe YIOTPeOISIOT Of-
HO BBbIpaXXEHHE BMECTO IPYIoro, TO €CTh Pa3MHOXKe-
HHE BMECTO BOCIIPOM3BEICHUS. JleHCTBUTENBHO, MBI
HE 3HaeM HHU OJHOTO INIPUMEpa OPraHWYECKOro CyIlle-
CTBa, KOTOpoe OBl HOpMaNbHO, B TeUEHHE Bceil cBoeil
KU3HH, TIPOM3BOJMIO OJHO TOJBKO HOBOE CYIIECTBO.
HamporuB, 0OBIKHOBEHHO pa3MHOXKEHHE HIET B OBIC-
TPO  BO3pPACTAIOLIEH TIEeOMETPUUECKOM MPOTpecCu.
@akT 5TOT ¥MMeeT TIpOMajaHbIe IOCIEICTBHS, 3HaYe-
HHE KOTOPBIX OBUIO BIEPBHIE OLEHEHO JlapBHHOM.
Tombko naB cebe TPyA BBUHCIUTH Ha OJHOM KaKOM-
HHOYyZ[p TpHMEpPE IIOTOMCTBO, KOTOPOE MPOU3BEAET
OIUH OpPraHu3M B HECKOJIBKO JIET, Mbl B COCTOSAHHH
BIIOJIHE OICHHUTH, KaK OBICTPO pPa3MHOXKAIOTCSI Opra-
HUYECKHe CyllecTBa. Tak, Hampumep, eciu OBl COX-
PaHUIOCH BCE NMOTOMCTBO OJHOTO PACTEHHS OXyBAaHUH-
Ka, JKEIThIe IBETHI KOTOPOTO HEMPUSTHO HECTPAT Ha-
M Ta30HBI, TO Yepe3 JecsATh-IBEHAIUATh JIET OHO IO-
KpbUTO OBI BCIO cymry Ha 3emie. Ho omyBaHUMK emie He
0COOEHHO IUIO/IOBUT; camasi OOBIKHOBEHHAs W3 HAIIMX
OpXHJEeH — «KyKYIIKHHBI CI€3KH», — MO BBIUHCIIE-
Huto JlapBuHa, mpousBoAUT B roj He Menee 180 000
CeMsH, TaK YTO YK€ MPAaBHYKH OJHOTO PACTEHHS MO-
KpBUIH OBl BCIO CYIIy CIUIOLIHBIM 3€NIEHBIM KOBpoM. M
9TO elmle He Mpenen IUIONOBHUTOCTH; €CTh OPXHAHBIC,
CeMEHa KOTOPHIX JOJKHO

CUuTaTh MHUJUIMOHAMM:

BCIIOMHHM, HAKOHEIl, Te HEBHAWMBIC IS IJa3 IIbl-
JIMHKU-CIIOPBI, KOTOpbIE O0pasyroTcs Ha W3HAHKE JHU-
CTbEB MANOPOTHHKA; KaXKIas M3 HUX CIOCOOHA MaaTh
Ha4yajo HOBOMY PacTEHUIO.

KakuMy jke TOCIENCTBHSMH JIOJDKHO COIIPOBOJXK-
JaThCsl 3TO TPOMAAHOE pa3MHOXKEHHE Bcex 0e3 mc-
KJTIOYEHHSI OPraHH3MOB, 3TO CTPEMJICHHE KaXKIOro U3
HUX 3aBiajgeTb Bcel 3emiel? PesynmpraT oueBHOcH:
OOJIBIIMHCTBO 3THX CYIIECTB morubaer. MoKHO Haxe
CKa3aTh, YTO Ta YacTh, KOTOpas BHDKMBAET, HUUTOXK-
Ha B CPaBHEHHUH C TOM, KOTOpas 0OpeucHa Ha THOEIb.
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Mexny npeacTaBUTEISIMH KaXIOr0 BHOBb HapoXIa-

IOIErocss  MOKOJNEHUs]  3aBA3BIBACTCS  0XKECTOUEHHOE
COCTSI3aHME. HAa KOTOPOTO BBl XOAAT MOOEAUTENST M H
mume HemHorwe!. Ho dro ke ompenenser coxpaHe-
HHe OJTHX u30paHHMKOB? Kakoe obcrosTenscTBo pe-
IIaeT B WX MOJB3y HCX0J OOpbObI? OUYeBHIHO, UX COO-
CTBEHHOE IPEBOCXOJICTBO. COBEpIICHCTBO HX OpraHH-
3allii. pa3yMes II0J] COBEPLICHCTBOM, KaK yKe CKa-
3aHO, IPUCHOCOOJICHHE OpraHa K OTIPABICHHUIO, Op-
ranmsMa — K cpege. B uem Oyner 3akiouarbcsi 3TO
COBEpIIEHCTBO, MBI B OojblIeli YacTH CIy4acB HE B
COCTOSIHUM JIQ)K€ YCMOTpETh, Jla W JIETKO MOHATH, Kak
pa3HOOOpa3Hbl M B pa3MYHBIX CIydasxX JIae COBep-
IICHHO HPOTHBOIIOJIOXKHEI MOTYT OBITH CBOWMCTBa, JO-
CTaBILIOIINE IIepeBeC B JKU3HEHHOH Ooppbe. B omHOM
cirydae

IPOpOCTIO paHee IPYruX, paHee MX SBIJIOCH Ha JKH3-

I/I36paHHLIM OKaXETCA pacTeHue, KOTOpOEC

HEHHBIN IHp, YCIENo 3axBaTUTh cede MecTo; B Jpy-

roM ciydae, HaoOOpOT, OKaxercs W30paHHbIM, TO

€CTb YLECJIEeCT, HMEHHO PACTCHUC, IIPOPOCHICE II03KE
OCTAJIbHBIX H. TaKUM 06pa30M, criacmeecss OT Io31a-
HHUX MOPO30B, KOTOPbIC MOOBIOT €ro CIHUIIKOM IOTO-

POIMBLINXCS CONEPHUKOB. bopvoa 3a cywecmeosa-

HUue W ee Heu30EeKHOE IOCJICACTBUE — COXPAaHCHUE
COBepIJ.IeHHCfIU.IeFO, Wik, Kak ]:[apBI/IH BbIpAXacTCsA
HWHOCKa3aTeJbHO, ecmecmeenHblil om60p, npen-

CTaBIsICT HEOOXOAMMOE JIOTHYECKOE CIICJCTBHE 3aKO-
Ha OBICTPOrO pPa3sMHOXKEHHsI OPraHUYECKUX CYIIECTBZ,
W He omHM TOJIBKO TOJOOHBIE JEIYKTHBHBIE JIOKA3a-
TENBCTBA MOXKHO TIPUBECTH B MOATBEPXKICHUE (aKTa
6opsOBI M OTOOpPa — HEMOCPEACTBEHHOE HAOIIOICHIE
IPUBOIUT K TOMY ke BbBomy. CToMT, Hampumep,
B34ATb CMCEChH KaKI/IX—HI/IG}/Z{b IBCTOYHBIX CEMSH, Ha-
IIpUMEp AYLIUCTOrO TOpOILIKA Pa3IUYHBIX KOJIEPOB, H,
cobupasi KaXIbpld roji BCe CEMEHa, BbICEBATh MX Ha Ty

! Cm. BakHeifILIee IPUMEYaHKE B KOHIIE 3TOM JICKLIMK
(TTpyrm. 1949T.).

2 D10 NpUMEHEHHE ClIoBA OTOOp B MHOCKAa3aTebHOM, Me-
TaOpHUECKOM CMBICIE BBENO (KaK MBI YyKE YIOMHHATH 00
9TOM BBIIIE) MHOTMX KpPHTHKOB B 3a0NyXICHHE: OHH CTAId
YTBEP)KIaTh, YTO CaMOE BBIPKCHHE «OTOOp»  yKa3bIBaeT,
yto JlapBUH BbIHY)XJIEH IIPUIMCBIBATH IPUPOJE  CO3HATENb-
HyIO JesTenbHOCTh. Ecnmu ¢ camoro Hayaia B Takoe 3a0iysx-
JICHHEe MOIIM BIIQJATh TOJBKO JIFOAM HE OYEHb COOOpa3HTeIb-
Hble, TO B HACTOsINeE BpeMs, IOcle IAHHBIX J[apBUHOM 00B-
SCHCHNH, K TaKkOW YJNOBKE MOTYT TpHOeratb TOJBKO JIFOIH,
O4eHB Hepa30OpUHBEIE B BEIOOPE NMOJIEMUYECKIX IPHEMOB.
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Ke TPAAKY, JUI1 TOrO 4YTOOBI 4Yepe3 HECKONIBbKO JIeT 3a-
METUTb, YTO HEKOTOpbIE M3 KOJEPOB BBITECHAT OC-
TajbHBIe; 3HAYMT, [AXE TAKOW HE3HAYUTENHHBIA pH
3HAK, Kak [BeT (a BeposATHEE, KAaKOe-HHOyIb C HHUM
CBSI3aHHOE, HO YCKOJbB3alolmlee OT HEMOCPEICTBEHHOIO
HAOJIIOJIEHHsT CBOWCTBO), yX€ B COCTOSIHUM JIOCTABHUTH
nepeBec B JKU3HEHHOW OopbOe. [TomoOHBIN ke pe3yiib-
TaT OOHApyXXMBAaeTCsl NPH ONbITaX yNOOPEHUsS ecTecT-
BEHHBIX JyroB. MBI BHJIENH, 4YTO a30THUCTBIE ymoOpe-
HUS W MHHEpalbHbIC CONH, conepxkaiiue (ocdopHyio
KHCJIOTY W Kajuif, COCTaBISIIOT, OECCHOpPHO, IOJe3-
HYIO, HEOOXOIUMYIO NHINY KaXJOTr0 pacTEeHHs; HO ec-
M HauaTh YAOOPSTH E€CTECTBEHHBIA JIYI. COIEpIKAIHil
W3BECTHBIM TIPOLEHT 3JIAKOBBIX pPACTEHMHA W H3BECT-
HBIf TNpomeHT O00OBBIX pACTeHUH, TO 3aMeTHM, 4YTO
OpH  YHOTPEOJIICHUH HCKIIOYUTENIBHO a30THCTOrO  yJ00-
peHHsl 3JIaKW OJ0JICBAlOT M HAYHYT BBITECHATH 0000-
BBIC PACTEHHs; HAOOOpOT, MpH YHOTpeOlieHnH Oe3a30-
TUCTBIX YHOOpEHMIl TepeBec OKaXeTcsi Ha CTOpoHe O6o-
6oBeix. O6a ymoOpeHHs TONIE3HBI i OOOMX POJIOB
pacTeHuil, HO B pa3NMYHON CTEICHH, W IOJ BIHSHHAEM
9TOr0 pa3nuMs YCIeX B JKU3HEHHON OopnhOe BbIMaia-
€T Ha JIOJI0 TO OJHOro, TO apyroro. Haxonen, kak
CIpaBeyIMBO OBUIO 3aMEYEHO, CTOUT TOJBKO BCIIOM-
HUTb TE YCWINS, KOTOpble 3eMilelieliel] HOJDKeH Je-
nath, YTOOBI OTpagUTh CBOU IMOJSI OT BTOPXKEHHUS IIOJ-
YUI[ COPHBIX TpPaB, IS TOro0 4YTOOBI IOHATH, KaKyIO
00phOy JIOJDKHBI ObUTH OBl BBIICPKHBATH M KaK HEMH-
HyeMO moruOimu Obl B 3TOM OOpbOe HamM BO3JCIbIBAC-
MBIC paCcTCHUA, €CIIU 6])1 6]:[_]'[1/1 peaoCTaBJICHbI CBOUM
COOCTBeHHBIM cuiiaM. 3Ha4uT, (akT OopbObI 3a cyille-
BBITEKAIOIIUI ¢

CTBOBAHUC, OYCBUJIHOCTBIO MaTCMa-

THYECKOI WCTHHBI W3 3aKOHa TC€OMETPHYECKOi Ipo-
IPECCHH  Pa3MHOXKEHHSI JKUBBIX CYIIECTB, ITOATBEPIK-
aeTcsi M CBHACTEIBLCTBOM HEMOCPEACTBEHHOIO OIBITA.
A orta Ooppba TakUM K€ JIOTHYECKH HEN30eKHBIM 00-
pa3oM BEfEeT K €CTECTBEHHOMY OTOOpY, TO €CTh COBEp-
[ICHCTBOBAHHIO, XOTS OBl YCKOJB3AKOIIEMy OT HabIro-
JCHUS, B K&XKAOM OTHCIBHOM TOKOJNCHHH. Eciu  Mbl
NpUMEM BO BHHMaHHE CBHCTCIBCTBO T'COJOTHH O TOM
HOYTH HEU3MEPUMOM IPOMEKYTKE BPEMEHH, KOTO-
pbIi HMCTEK CO BpEMEHH TOSBJCHHS OpPraHM3MOB Ha
3emie, TO OXOTHO COIVIACHMCS, 4YTO MpoLecc OT6opa,
JEHACTBYIOIMI C TaKkOI HEYMONHMOIO CTPOIOCTHIO H B
TaKue MOXET OOBSCHHUTH

HaM KakKk pa3HooOpasue opraHmdeckux QopmM, Tak u

JUIMHHBIE  CPOKH, BIIOJIHE

COBEPHICHCTBO UX HpI/ICHOC06J'[CHI/I$L



Urak, oOpa3oBaHue opraHudeckux (opM U HX
HEYKIIOHHOC TPHOJIDKCHHE K COBEPIICHCTBY MOXET
OBITh paccMaTpHBacMO KaK HEOOXOIUMOE JIOrHYec-
KO€ CJIE[ICTBHE TPEX OCHOBHBIX CBOWCTB, MPHCYIIUX
opraHm3MaM. OTH CBOWCTBA: CIIOCOOHOCTh H3MCHSTh-
csl, CHOCOOHOCTh TepenaBaTh MOTOMCTBY CBOU H3Me-
HEHHUSI — HACJIEACTBEHHOCTh M CIIOCOOHOCTH pa3-
MHOXaThCsl, HEPa3pbIBHO CBsI3aHHAsh C BOCIPOU3BE-
JICHHEM.

CrocoOHOCTh OpPraHU3MOB H3MEHSTHCS HE TOJJIe-
JKHT COMHEHHIO, MBI HE 3HaeM JBYX CYILECTB, abco-
JFOTHO MEXAy CO0OW CXOAHBIX, HO MPHYHMHBI, BBI3bI-
BalOIIMEC WM3MEHEHUs, W OTHOIICHHS J3TOH CIOCOOHOC-
TH K IpyroMy (GakTopy — K OTOOpPY — HYXKIAIOTCS B
HEKOTOPBIX MPUYHHO,
BBI3BIBAIOLICHT B OpraHu3Me W3MEHEHHS, JOJDKHO
OBITH HEMOCPEICTBEHHOE WM IMOCPEACTBEHHOE JEHCT-

pazbsicHenusx. McxonHoi

BHE€ BHEIIHUX YCJIOBHUH, a 3aTeM YK€ NEHCTBUE BTO-
PUYHBIX BIMSHHI, COOTHONICHHS B pa3BHTHU YacTew,
yOpaXHeHHs OopraHoB u T. A4. OmHako B Oonpuiel da-
CTH CiydaeB OBIBa€T OYEHb TPYAHO YJIOBUTH CBS3b
MEXJTy HM3MEHEHHEM U BbI3BABIIMM €r0 BIUSHHEM, —
Torza Mbl Has3blBaeM ero ciy4aiHsiM. Ho moHsTHO,
YTO CIIy4allHbIX, B OYKBaJIbHOM CMBICIIE CJIOBa, SIBJIE-
HUH Hayka He MOXET JOIyCTUTb; CIy4yalHBIM MBI Ha-
3bIBaCM €ro TOJBKO, IIOKa €ro HeoOXoauMasl HpHYHHa
JUISL HAC CKphbITa. 3aTpyJHEHHUs, KOTOpPBIE MBI BCTpe-
yaeM IpU MONBITKAX paclyTaTb CBA3b MEXIy HU3Me-
HEHHEM W BBI3BABIIMM €O BIMSHUEM, 3aBUCAT TIJIaB-
HBIM 00pa3oM OT JBYX OOCTOSITENBCTB: BO-TIEPBBIX, OT
TOTO, 4TO KOTrJa YK€ OOHApyKHIOCh YKIOHEHHE, TO
y)K€ TO3[HO JOMCKUBAThCS €ro INPUYMHBL, a BO-BTO-
PBIX, OT TOTO, YTO BHEIIHHE BIMSHUS PEIKO OKa3bl-
BalOT TPOYHOE ACUCTBHE HA BIIOJHE pa3BUTHI oOpra-
HHM3M, a, BEpOSTHEEe, TOpa3fio 4Yallle — Ha OPraHW3MBbI
3a4aTOYHbIE, €IIe pPa3BHBAIONIMECS, YTO CaMoO COOOM
MOHATHO, TaK KakK YeM paHbIIe MHOACHCTBYET BIIHS-
HHUE, TeM IIyOXe JODKHBI OBITH mocnencTBus. [loka-
3aTeJIbCTBOM TOMY, KaK INIyOOKO JEHCTBYIOT HpPHYH-
HBl, BIMSAIONIME B IE€PBbIE MOMEHTHI CYyLIECTBOBAaHU,
CIIyXKHT, HaIpuUMep, HEBO3MOXKHOCTh IIepefladd He-
KOTOPHIX YKJIOHHBIX ()OpM HMHade, KaK ITyTeM Oecro-
JIOTO Pa3MHOXEHHUS, TaK KaK BIMSHHE APYTOro poju-
TeNnsl B MPOIECCE ITOJIOBOTO PAa3MHOXKEHHS TOCTATOYHO
CHJIBHO, YTOObI MOTPACTH BCIO OPraHU3ALMI0 M BOC-
MIPENsTCTBOBAaTh  Iepeade
OpmHy ©3 BTOPUYHBIX HPHYMH H3MEHYHBOCTU CIIEIYeT

JKEJI1acMoro Ipu3HaKa.

Ob6pasosanue opeanudeckux gpopm

BUJETh B JICHCTBUM TaK Ha3bIBAEMOrO 3aKOHA COOM-
HOUWleHUsi pa3eumus, COCTOSIIEr0 B TOM, YTO 4Ype3-
MEpHOE pa3BUTHE OJHOW YacTH BJEYET 3a COOOW He-
JIOpa3BUTHE IPYroil; OpraHuM3M, pacrojaras B JaH-
HbIi MOMEHT TOJIBKO H3BECTHBIM KOJIMYECTBOM IIMTa-
TEJbHBIX BEIIECTB, MO BBIpAXKEHUIO l'ere, «paciien-
PMBIIMCH B OJHOM HAIPaBJICHUH, JODKCH COONIONATH
9KOHOMHMIO B Jpyrom». HakoHel, OIHaXIbl CIOXKHB-
IIMHACS OpraH MOXKET, HEBHIUMOMY, Da3BUThCS Jaiee
B CHITy IMEHHO CBOETO yNOTpeOJICHUSL.

V3meHeHus, BO3HMKAIOIINE MOA BIUSHUEM (usm-
YEeCKMX YCIOBHH, OUYEBHIOHO, caMu 1o cebe Oe3pas-
JIMYHBI, OHH OJMHAKOBO MOTYT OBITh M IOJE3HBI H
BpeAHBI JUI OpraHu3Ma, TOJIbKo Oopbba M oTOOp Ha-
NPaBIAIOT HM3MEHYMBOCTH B OJHOM HAIPaBIICHHH,
VHUYTOXas BpEIHBIC, COXpaHssA IOJIE3HbIE YKIIOHE-
HHSl, TaK 4YTO, HAKOIULLCh B JUIMHHOM psJie TOKOJIE-
HUH, €1Ba 3aMETHble WM3MCHEHWsS] NPUHUMAIOT HaKo-
Hell 3HayuTelbHble pa3Mepbl. [locrapaemcs mosic-
HUTb Ha NpUMEpe, Kakas JOoJs SBICHHS NOJDKHA IpH-
HaJJIe)XaTh COOCTBEHHO H3MEHYMBOCTH, Kakas JIo-
s — TOCTEAyIoIeMy AeHCTBUIO OTOOpa. Bhiie Mbl
MIBITAINCE OOBSICHUTH ceOe INPOHMCXOXKIEHHE CHMMET-
PHMYECKOTO L[BETKA M3 IPABMIIBHOTO, YKa3bIBas Ha Lie-
JBIA s TIepeXonHbIX (OpM, HO, OYEBHIHO, 3TO EIle
He OOBACHSNET MEePBOHAYAIBLHOTO
CHMMETPHH, TEPBOHAYAIBHOTO YKJIOHEHHsS OT Hpa-
BwibHOCTH. C

BO3HHKHOBEHUS
3HAUUTEIBHON CTEMEHbI0 BEPOSTUS
MOKHO IIPEIIIONOKHUTh, YTO 3TO INPEBpALlIEHHE COBEp-
IIAIOCH TOA BIMSHUEM CHIIBI TSDKECTH, JEHCTBYIO-
meil Ha emle pa3BHBArOIIMeEcs IBETKH. MBI Bupenu!,
YTO PACTyIIME OPraHbl M3MEHSAIOT HANPaBICHHE CBO-
€ro pocrta MoJ BIUSHUEM CHIbI TSXKECTH, U ITO H3Me-
HEHME 3aBUCHT OT HEPaBHOMEPHOIO POCTa BEpXHEU u
HIDKHEH uacteil oprana. To e BIusSHHE NPOSBIACT-
csl M MHBIM 00pa30OM:TOPH30HTAIBHO IPOCTHPAIOIIHE-
Csl BETBU IPEACTABISIIOT HEPABHOMEPHOE pPAa3BUTHE B
BEpXHEH M HIDKHEH YacTsAX; JHCThs, paclpeiesio-
IIMecs Ha IJIaBHOM CTeOlie PaBHOMEPHO Ha BCE CTOPO-
HBI, Ha TOPH30HTATBHBIX BETBAX PACIPEACIIIOTCS B
OJIHOW TOPU30HTAIBHOM MIOCKOCTH U T. 1.

Haxonen, 3HauWTenbHOE UHCIO TONOOHBIX IKe
(baKTOB, OTHOCAIIMXCA K LBE€TaM, HEBUIUMOMY, OII-
paBIbIBACT TAaKOH B3MNIAA. 3aMEUYEHO, YTO LBETHL OJ-
HOT'0 ¥ TOTO K€ PACTEHHsI MOTYT OBbITh PABUIIBHBIMH

I CM. ceibMyIO JICKIIHUIO.
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WM HECKOJBKO CHMMETPHYECKHMH, CMOTpS MO TOMY,
KaKoe MOJIOKGHHE OHM 3aHMMAIOT Ha I[BETOYHOH OCH.
Tak, Hampumep, y pacTeHHH C IBETaAMH HPaBUIIBHBI-
MH Bce OOKOBBIC IIBETHI, MMECIOLIME IIOYTH TOPU30H-
TaJbHOE IOJIOXKCHHE, WM LBETHl ITOHUKIIME HEPEaKo
NPUHUMAIOT ~ HECKOJIBKO ~ CHMMETpHYecKyio  (dopmy,
MEXIy TOM KaK BEpXYIICYHBIC LIBETHl TOH JK& KHUCTH
WM LBETHl NPSIMO CTOSYME COXPAHSIOT BIIOJIHE IIpa-
BuibHyI0 (opmy. IlomoOHoe sBIEHHE MOXHO 3aMe-
THTb y KOJIOKOJIYMKOB, Y TJIOKCMHMH M npou. HaoGo-
pPOT. y pacTeHHHl C LBETAMH CHMMETPHYECKHMH, Ha-
mpUMep Yy TyOOIBETHBIX, OPXHUAHBIX M Jp., HEPEIKO
BEPXYLICYHBI I[BETOK NPHHUMAEeT COBEPLIEHHO mpa-
BUIBHYIO (opMy. OTO sBIEHHE MONANaercs y Iuai-
est;

XapaKTepUCTUYECKylo JByryoywo ¢dopmy, a

BCE OOKOBBIE OBETBI COUBETUSA NPEACTABIIAIOT

BEPXY-
LICYHBIA IBETOK IIOPOH IPEICTABISAECTCS COBEPIIEHHO
IpaBUIIbHBIM. Pe3ynbTaThl 3THX HaOMIOAEHUH B MO-
creHee

BpeMs ydaJiIoOCb TOATBEPAUTL U HOPAMBIM

ONBITOM. YCTpaHssl JiecTBHE NPUTSDKCHHUA —3eMilu
npueMamu, omnucaHHbiMH B Jsiekuuu VII, ynanocws wuc-
KYCCTBEHHO TMpEBpalllaTh CHUMMETPUYECKHE LBEThl B
Urak,

HHC HpOHOHBHOﬁ CUMMETPUM B LBETKE MbI MOXEM

MPaBHJIbHBIE, JIyYHCTHIC. HAyaJIbHOE MOSBIIE-
MPUMKACATh JEUCTBUIO CHJBI TSDKECTH, OCTAIBHOE YXKe
Oyner nmenom orbopa. Tak Kak, ¢ OJHON CTOPOHBI, HE
MOJIOKUT COMHEHHIO, 4YTO IIEPEKPECTHOE OIbUICHHE,
MIPOU3BOJMMOE HACEKOMBIMHU, IIOJIE3HO JUIS  pacTe-
HUSL. JaeT Hadaylo Ooyiee MOTrydemy, 30pPOBOMY IIOKO-
JICHUIO, a C APYroil CTOPOHBI, OYEBHIHO, YTO Ul Ha-
CCKOMBIX, MOCCIIAIONIMX LBEThl pagd HX MeJa, HUXK-
His ryba mpeAcTaBiseT yHOOHYIO TOUKY OIOpBL, TO
MOHSTHO, YTO B KaXXIOM IIOKOJNEHHH OyayT mMeThb 0o-
Jiee BEpOSITUS HA COXPaHCHHWE B JKU3HEHHOH OophoOe
TE€ WMMEHHO pacTEeHHs, LBEThl KOTOPBIX MPEACTABISIOT
9Ty nIByryOyto ¢opmy B Hambojee BBIpRKEHHOH cTe-
nenn. IlomoOGHEIM ke 00pa3oM, OTYACTH BCIEACTBHE
MPSIMOTO BIHMSHUS TSDKECTH, OTYACTH JK€ Ha OCHOBA-
HUM BBICKQ3aHHOTO BBIIIE 3aKOHA COOTHONICHUS pas-
BUTHS. CHadajla OJ[HA, 3aT€M M BCE TPU BEPXHHUE ThI-
YUHKH aTPOQUPYIOTCS, a JBE HIDKHUE IIOJNyJaloT
yBEJIMYCHHBIE pa3Mepbl W, MO BIMSHHEM OTOOpa, Ty
cBOEOOpa3Hylo, IOJIE3HYIO Ui pacTeHHdl ¢opmy. U3
9TOrO NpHMepa MBI BHAUM, YTO Ul OOBSICHEHUS HPO-
HCXOXKACHHS KaKOi-HMOy/Ib, XOTsA OBl OYEHb CIIOX-
HOM, (OpPMBI JOCTATOYHO MOKa3aTh, YTO MEPBOHA-

YaJIbHOC HU3MCHCHHUE MOTJIO BO3HUKHYTH NOJ BIIWSAHU-

eM (U3MYECKHX CHJI (IEHCTBYIOIIMX PEIKO HA BIIOJHE

pa3BHUTHIM, 4Yalle Ha 3aYaTOYHBIH OpPraHU3M), IIOKa-
3aTh Jajee CyLIECTBOBAHME IOCTEJIEHHBIX MEPEXO-
HbIX (opM, NOKa3aTh, HaKOHEl — W 3TO IJaBHOE, —
TOJIE3HOCTh ISl OpPraHu3Ma d3TOT0 MPEBPAILEHUs, |

Toraa CTaHET BIIOJIHE IOHATHBIM, YTO IO/ BJIHUSIHHUCM

€CTeCTBEHHOro oOTOopa momoOHas ¢opma Moria u
JIOJDKHA OBIIa CIIOKHUTHCS.

Takum o00pa3oM, OOBSICHEHHE TapMOHHU WIH CO-
BEPLICHCTBA  OPraHMYECKOro  MHUpa,  IpeaaraeMoe
ﬂapBl/lHOM, HE HYXHOAcTCA s NPU3HAHUM 3a OpraHus-
MOM a priori CTpeMJIeHHS K COBEpIICHCTBOBAHUIO,

KaKOro-TO TPHUCYINETO0 MOCTYMAaTeNbHOTO JIBIKCHUS:
HalpoTHUB, 10 3TOH TEOPUH, COINIACHO C ACHCTBUTEIb-
HOCTBIO. M3MEHEHHs caMH 10 ceOe Oe3pa3yiMuHbl: OHH
MOTyT OBITh HACTOJBKO JX€ TMOJIC3HbI, KaK M BpPEIHBI.
Ho peifictBuem orOopa Kaxaoe BpeAHOE H3MEHEHHE,
UMEHHO B CHJIy CBOETO Bpela, PaHO WM IO3JHO oOpe-
YeHO Ha Trubenb, KakJoe I0Je3HOe H3MEHEHHe mepe-
naercs B chenywooue ImokoneHus. OOmee mocryma-

TCJIBHOC JBHXKXCHHUC, l'lpI/IGJTI/I)KeHI/Ie K COBEPLICHCTBY
JIOCTHTAETCSl IPECEYCHUEM BCETO BPEOHOTO M MEMIJICH-
HBIM, IIOCTCIICHHBIM HAaKOIUICHHeM nose3Horo. Ta-
KUM 00pa3oM, COBEpLICHCTBO OPraHUYECKOro Mupa
He I[peAcTaBiseTCd HEOOBSCHUMOHN, HEIOHATHOW Iie-
JIbIO, a BIIOJIHE IIOHATHBIM PE3YJIbTATOM JOCTOBEP-
HBIX, BCEM H3BECTHBIX IIPHYMH.

CaMbIM  COBEpLIEHHBIM  OpraHOM  CIIPaBEIJIMBO
CUMTAIOT IJIa3, HO M O HeM [ elbMroJibll, Jy4IIWid 3Ha-
TOK 3TOrO JiefNa M B TO K€ BpeMs 4YelOBEK, HE JIIOOUB-
IIUH TYCTO3BOHHBIX ()pa3, MO BBIPA3UTBCS, YTO €C-
a1 OBl OH MOJYYMJI OT ONTHKAa NMpPUOOp C TaKUMU HEIO-
CTaTKaMH, TO BEpHYJI OBI €r0 JUIsl HCIIPaBIICHHSI.

Mpbl BUIMM, CleIOBaTelbHO, 4TO Teopust JlapBuHa
OOBSCHAET HaM NPUYMHY COBEPIICHCTBA, IIPEICTaB-

JSIEMOI0  OpraHu3MaMu, HCXO0JAsd U3 OCHOBHBIX, BCEM
MU3BECTHBIX M TIOHSATHBIX CBOHCTB 3TUX TEJI. HE HYX-
nasch HU B OJHOW IPOU3BOJBHOM, Oe3/10Ka3aTeNnbHOI
MOCBUTKE; B 3TOM 3aKIIOYaeTcs €€ TpOMaJHOe TMpe-
BOCXOACTBO MNEPEA BCEMHU MNPEIKHUMU IMOIBITKAMU Ta-
Koro poja. Jlpyroe rpomagHoe €€ IMPeHMYIIECTBO 3a-
KJIIO4aeTCs B TOM, YTO OAHO M3 CaMbIX BECKHX BO3pa-
JKEHUH, MPOTUB KOTOPOIO TNPEKHHE CTOPOHHUKU W3-
MCEHYUBOCTHU OPraHUYeCKUX CYLICCTB HE MOIJIM HHYE-
ro BO3paXaTb, 3Ta TEOpUS O0OpaTWiia B CBOI IKE
none3y. BospaxeHne 3TO 3aKIOYaeTCd B OTCYTCTBHH

MEPEXOAHBIX (OPM MEXKTy HACTOSIIIMMH, XOPOLUTHMH



BumaMiu. B camoMm fene, eciii BHABI HAXOAATCS B POJI-
CTBEHHOH CBSI3H, TO MEXIy HUMH JOJDKHBI XK€ CyIIe-
CTBOBaTh COEIMHHUTEIBHBIE 3BEHbS, MPOMEXYTOUHbIE
¢dopmel. Ha 510 Teopms apBuHa oTBedaer: 3TH (op-
MBI JEHCTBUTENBHO JOJDKHBI OBUIM CYIIECTBOBATh, HO
OHH HCYE3JH, U 3TO UCUE3HOBEHHE €CTh OAHO M3 HE0O-
XOJMMBIX TOCIEJCTBUI OOpBOBI 3a CYIECTBOBaHHE H
oroopa. [lpexne 4eM pa3bsICHHUTH 3TO OOCTOSTENBCT-
BO, 3aMETUM, YTO O IEPEeXOIHOH (opme, CBs3bIBAIO-
mei aBe Apyrue (OpMBI, HEPEAKO HMEIOT COBEpIICH-
HO TpeBpaTHOE HpezcTaBieHue. [lomararor,
¢opma nmomxHa OBITH cpemHsst B OYKBAIBHOM CMBIC-
Je, TO €CTb COBMEIIATh B ceOe NMpPU3HAKH JABYX CBSI3bI-
BaeMbIX (opM, MeXIy TeM Kak B JEHCTBHTENHOCTH

4yTO I3Ta

OHa MOXET TIIOYTU HE HMETbh XapaKTCPUCTHUYCCKUX
MIPU3HAKOB HU OJHOM M3 ABYX. Hepeako MOHO cibl-
IaTh BO3Pa)KCHHME BPOJE CIIEIYIOIIEro: ecnu Oepesa u
ny0 HaxomsaTcss B POJCTBE, TO IIOKQXUTE HAaM Opra-
HHM3M, KOTOpBIA ObUT OBl TOIMyOepe3oi, moiyayooM.
Takoli opraHm3M JAEHCTBUTENBHO, BEpPOSTHO, HUKOIZA
He cymecTBoBald. CyIecTByIOIMe Terepb OpraHm3-
MBI HaXOAATCS B POJICTBE HE MOTOMY, YTO OHH IIpO-
W30IUIM OJIHU OT JPYIUX, a MOTOMY, YTO OHH HMEIOT
o0LIMX pPOJOHAYAJIFHUKOB, M BECbMa BO3MOXHO, 4YTO,
YBHIEB HACTOSIICE CBS3BIBAIOIEE 3BEHO MEXIy MABY-
MsI COBpeMEHHBIMH (OopMaMH, TO ecTb (opMy mpapo-
JUTENs, depe3 KOTOpOro OHM HAXOASATCS B POJCTBE,
MBI He y3HaiIu OBl ee, TaKk Kak 3Ta MOCIEHHSS Tpea-
cTaBsula Obl B BecbMa ci1abOM CTeNeHH WIM Jaxe,
MOXeT OBITh, BOBCE HE MpEICTaBIsIa OBl MMEHHO Xa-
PAKTEPUCTHYECKUX OTJIMYUTENBHBIX IPU3HAKOB CBO-
WX JBYX MOTOMKOB. [IOSiCHUM Ha mpuMepe M3 Kyllb-
TYpHBIX pacteHuil. Kamycra, Hanpumep, omInuyaercs
3aMeyYaTeNIbHBIM  Pa3sHOOOpasHeM B Pa3BUTHH  CBOHMX
OpraHoOB: Yy OJHHX IOpOJ YTOJIIEHHBIE JIHCTBS 00Opa-
3yIOT KO4YaH; y JAPYTHX CcTeOellb IpelCTaBiIseT pero-
BUJHOE B3MyTHE; Yy TPETBUX CONBETHS IPEBPAIIaloT-
Ccsl BO BCEM W3BECTHBIC MSICHUCTBIE OpTaHbl,
BEPTBIX CTEOENb BBITATHBAETCS M JIEPEBEHEET,

y uer-
TaK
YTO M3 HEro BBIAENBIBAIOT TPOCTH; HAKOHELl, Yy IISITBIX
JIACTBSI NIPUHUMAIOT SIPKYIO OKpacky W T. A. OueBna-
HO, HHKOMY HE TpPHUAET B TOJOBY IPEAINONOKEHHUE,
YTO PpOAOHAYAIBHUK BCEX STHX (OopM, CIemoBaTellb-
HO, ﬂeﬁCTBHTeﬂbHaﬂ COCAMHUTCIIbHAA nepexoaHas
(dopMa MeXTy BCeMHM MMM COBMeEINAja BCE ITH CBOM-
W nelicTBUTENBHO, UKOpACTyllas, pPOJOHa-

YJaJibHast (bopMa KalmyCTbl HE HNPEACTABJIACT HU OL[HOﬁ

CTBa.

Obpaszosanue opeanuieckux Gopm

U3 9THX KpaiiHocTeit. Takum o0pa3oMm, BecbMa BO3-
MOXKHO, YTO B HEKOTOPBIX ClIydasX HAcTOsIas Iepe-
xonHas (opMma yCKoib3aeT OT Hamero BmusiHusA. Ho
TEM HE MEHee He IOJICKHT COMHEHHIO, YTO B 0OJIb-
LIMHCTBE CIIy4aeB STUX MPOMEXKYTOUHBIX (OPM MEX-
Iy BHIaMH B HACTOsIIEEe BpeMs, JCHCTBHTENBHO, HE
CYLIECTBYET, M, KaK TOJbKO HYTO 3aMEUYeHO, TEeOpHs
JlapBiHa BHAWT B TOM OTCYTCTBHHM OJHO M3 CIIEJICT-
BUH €CTECTBEHHOro oTOOpa. st pa3bsCHEHHs TpH-
OeraeM CHOBa K CPaBHEHHIO C HCKYCCTBEHHBIM OTOO-
pom. Korzma Hayano BBISICHATBCS HECKOJBKO pasHO-
BUIHOCTEH KalyCTbl, TO JIFOJM, HX BO3JC/IBIBABIINE,
OYEBH/IHO, CTANH LEHUTh Hauboliee PEAKHX, Hanoo-
Jee KpaiHHX IpeNCcTaBUTeNel; CHEHUAINCT IO IBeT-
HOH KamycTe He 3a00THiCS O cTeblie WM JIMCThSX,
qumb OBl COIBETHE OBUIO TOKpYIHEE, MOMSCUCTEE;
CIICLMAJICT 10 JIEKOPATHBHBIM COpTaM  3a0O0THIICS
TOJEKO 00 OKpacke M (opMe JIMCTBEB; OFHO M TO JKe
pacTeHHe HE MOIVIO JaBaTh KOYaH M TPOCTb, M T. I.
IoHsiTHO, YTO BCE pacCTeHHs, HE NPEACTaBIABLINE
KpaiHero pasBUTHS OJHOTO KAaKOro-HUOYIb IpH3HA-
Ka, a COBMEIaBIIMe B MeHee pe3koil Qopme He-
CKOJIKO MPH3HAKOB, YyXK€ HE IOJIB30BAINCh IO/~
JEPKKOH KyJIBTHBATOPOB, AAXKe HCTPeOISUINCH MUMH M
JOIDKHBI OBUIM HCYe3HyTh. TakuMm 00pa3oM, IOsBIIe-
HHe Ooyiee pE3KUX Mpe/CTaBUTENeH HEU30eKHO BIie-
4eT 3a co0or0 rubenb INpencTaBUTENICH MEHee PEe3KHX,
BCJIE/ICTBHE YEro IOPBIBACTCSA CBA3b MEKIY KpalHU-
M (OpMaMH, IMOTy4YaeTcsl Psi HE CBS3aHHBIX MEXIY
coboro pasHoBuAHOCTeil. Heuro momoOHOE MOKHO
COBEpUIATECSI M B €CTECTBEHHOM COCTOSHHMU. B mpu-
POIHOM COCTOSIHMM BCSIKasi HOBast (popMa MOXKET BO3-
HUKHYTb TOJBKO B TAakOM Ciydae, €CIi OHa COBep-
LICHHee JPYTHX, a B TaKOM Cily4ae OHA, OYEBHIHO,
JOJDKHA BBITECHATh, BBDKMBATh 3TH nocuennue. Ja-
aee JlapBMH YKa3bIBaeT, YTO I KaXIOro CYIIECTBa
HOJIE3HO KaK MOXKHO Oonee OTIIMYaThCsl OT cebe Imo-
JIOOHBIX, TIOTOMY YTO 4Ye€M MEHEe CXOJCTBa B IMOTpPED-
HOCTAX IBYX (opM, TeM MeHee MEeXAy HUMHU Oyner
COCTA3aHMS, TEM Jierde OHH MOTYT Y)KHMTBCS Ha OIHOM
MmecTe, He BcTymas B 0oprOy. CenmbckuM Xo3seBaM
JIABHO HM3BECTHO, YTO HENb3s JOJrOe BPEeMs IPOH3BO-
JIMTh OJHO U TO K& PACTEHHE HA TOM XK€ HOJE, HE0O-
XOIIMMO MX CMEHATH W3 Tofa B Tofl, — Ha 3TOM OT4a-
CTH OCHOBaHO IUIOJIOCMEHHOE Xo3siicTBo. Ho TO ike.
YTO BEPHO BO BPEMEHH, OKa3bIBAaeTCS BEPHBIM U B
HPOCTPAHCTBE: CEIBCKMM X035€BaM TAK)Ke N3BECTHO.
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KA. Tumupszes

YTO C MaHHOW IUIOmIaZy MOXKHO coOpaTk Oonee ceHa B
TOM Cly4yae, KOrja pa3uTelIbHOCTh OyneT pa3Hoo0-
pasHas, 4eM B TOM, Korja OHa OyIeT oJHOOoOpa3Has.
3Hauur,

CJIOXXHUBIIHCCS

eBa JU IOMJIEKUT COMHEHHIO,
(bopmst TECHHTD,
CO CBeTa CBOMX MEHEE COBEPLICHHBIX IPENKOB, a U3

YTO BHOBBb
JIOJKHBI BBDKHBATD
psra OJHOBPEMEHHO BO3HHUKIIMX (opm Oojee Bepos-
THS Ha COXPaHEHWE JIOJUKHbI MMETh Te, KOTOpbIE Ha-
nbonee MeEXIy COOOKW pPa3IUYaroTCs.

30M, ¢bopma,
IIOJYNHCHHBIC

Takum o6pa-

BCsAKast OpraHn4ecKas HU3MCHAACDH,

(bopmsl,
IPUYEM TOPBIBAIOTCS CBSI3BIBAIONIME 3BCHbS, U B pe-

CTPEMHUTCSl ~ pacracThesi  Ha
3yJpTaTe MONy4yaeTcs psAl TPy, Pa3po3HEHHBIX U HE

l'lpellCTaBIlﬂ}O]_[JJ/lX HeHOCpeﬂCTBeHHbIX nepexouona,
HO, HECMOTpsT Ha TO, HECYIIMX HECOMHECHHO MpHU3HA-
KH TO OYCHb OJM3KOro, TO 0oJiee OTHAJICHHOIO CXOJCT-
Ba — TOrO, YTO Mpexae O00O03HAYald HEOIpeaAeIeH-
HBIM TEPMHHOM CPOOCHI6@ W YTO MBI TENeph Ha3bIBa-
eM MpocTo podcmeom. ORHUM CIOBOM, BECh COBpe-
MEHHBIM CTPOM OpPraHUYECKOro MHpPA, C €ro 3aMKHYy-
THIMH B ceO¢ BHIOBBIMH, POJOBBIMH M APYTUMH Oojice
KPYIHBIMH TPYNIaMH, MOTYMHAIOIIUMUCS TEM HE Me-
HEE 3aKOHaM

€CTECTBEHHOH KJIacCU(UKALMK, SIBIIS-

eTcsi  HEOOXOMUMBIM  Pe3yJbTaTOM

OpraHU3MOB ITyTEM €CTECTBEHHOTO 0TOOpA.

TMPOUCXOXKIACHUA

Ha sToM MBI 3aMblKaeM Ty JUIMHHYIO II€Tlb apry-

MCHTOB, KOTOpPbLIE COBPEMECHHAas 6I/IOJ'[0FI/I$[, B JIUIEC

CBOEr0 TEHMANBHOro mpejacTaBuTens JlapBuHa, Mo-
KET TPEMTOXKUTh ISl OOBACHEHHs TPUYMHBI COBEp-
IIEHCTBA WJIM TapMOHHM oOpraHuuyeckoro mmpa. Oku-
HeM OeribiM B3IVIIZIOM BCE, YTO HaMH OBUIO CKa3aHO
no stoMy mnosody. Eciu OonblIyl0 4acTb XU3HEHHBIX
ABJIEHUHA MBI B COCTOSIHUM DPAa3JIOKUTh HA MX IPOCTEii-
mue (U3MKO-XUMHYECKHE Hauyana, MOXeM HX o0bsic-
HUTh HBIHE JCHCTBYIOUIMMH INPUYUHAMM, TO JUIL O0B-
SCHEHMS TIOYTH BCEro, 4ro Kacaercss (OpMbI, MbI BbI-
HyXKJeHbl npuberarb K INPUYMHAM  HMCTOPHYECKHM.
Jns Toro 4toObl OOBACHUTH 3TUM ITyTEM COBEpIICH-
CTBO OpPIraHM3MOB, MBI

JIOJDKHBI, JI0Ka-

3aTh, YTO OHHU JEHCTBUTEIBHO HMMEIOT HMCTOPHIO, U 3a-

BO-TIEPBBIX,

TEM — 4YTO O3TO HUCTOPUYECKOE Pa3BUTUE BEACT HUX K
COBEPIICHCTBY. CornacHoe CBHICTCIBCTBO BCEX OT-

pacneii  OMOJOTHYECKOW HAayKH —  CHCTEMAaTHKH,
CPaBHHUTEIBHOH aHAaTOMHY, SMOPHOJOTHH, IAJICOHTO-
JOTMM — YyOeXHaeT B €IMHCTBE IIPOHUCXOKACHUS Op-

raupyeckux ¢opm. IlpemsarctBueM K 3TOMy JOIyIe-
HHUIO CIY’)KHJIO TOJBKO YOEXJIEHHE B IOCTOSHCTBE BH-

JOBBIX (bOpM, HO KpUTHKa CaMOro IIOHATUSA O BUIAC U

eme Oomee (akThl, KacaroMecs [IOMAIIHMX OO,

BO3HUKIIMX 3a HOaMATb  YCJIOBEKa, YCTPaHAKT I3TO

TNpEIsITCTBUE. y6e,Z[I/IBHII/ICI>, YTO BCA  COBOKYIIHOCTH

(baKTOB TOBOpUT B IIOJIB3Yy W HHYTO HE TOBOPHUT MpPO-
THUB 3aKJIFOUCHUA, YTO opraﬂnqecxnﬁ MUp HMEET HUC-
TOPUIO, MBI 3aHAJIMCHh CAaMOKO CYIIHOCTBIO 3TOI0 HCTO-
PpHUYECKOro mpouecca.

HUcxons u3 TakuxX HECOMHEH-

HBIX, HE  HYXIAIOLUXCA Jaxe B J10Ka3aTCIbCTBC

CBOWCTB OpPraHu3MoB, KaKOBBI HU3MCHYMBOCTD, Ha-

U OBICTPO BO3pAacTaromas IPOrpec-
CHsl Pa3MHOXEHHS, Mbl BBIHY)KIEHbI OBUIM TIPUTTH K

CJICACTBCHHOCTb

3aKIIOYCHHIO, YTO OTOT HMCTOPUYECKHI IpoLecc MoJ-
KEeH HEeOOXOAUMO BECTH OPraHHW3MBI K COBEPIICHCT-
BOBAHMIO, K TOMYy, 4TO JIapBHH METKO HasBal «ecTe-
CTBEHHBIM 0TOOpoM». Ero Teopus, cienoBaTeibHO,
He Mpe[ularaeT HaM OOBSACHEHUS [JI1 TOH WM ApYroi
crienuanbHOd  (OpMBI, I8 TOrO WM APYroro 4YacTHO-
ro Ciyd4ass; OHa YKa3blBaeT, KakuM OOpa3oM B JOOOM
JIaHHOM 00BICHEHHE.

Ecin MBI B cocTostHUM O6Hapy)KI/ITI) TNEpBOHAYaJIbHYIO

clyyae JOJDKHO HCKaThb 3TO
[PUYUHY M3MEHEHHMs M 3aTeM YyKa3aThb Ha I0CJIel0Ba-
TENbHBIM DA TEepexogHslx (opM (Kak Mbl IBITATUCH
9TO cHAenath, B BHAE IPUMEPA,

UBETKy andes),

MO0 OTHONIEHHWIO K
TO TIPOUCXOXKAECHUE CaMOM CIIOXK-
HOM ¢opmbl, mox ycmoBueMm, 4TOO OHa ObUIa IOJNE3HA
JUISL CaMOro OpraHu3Ma, He MIPeJCTaBUT HaMm Ooree
HHUYEro 3arafioyHoro, oHO OyJeT AelOM BPeMEHH U OT-
6opa.

JI1 TPUBETCTBYIOT B TCOPUU I[apBI/IHa y4y€Hue, BEHYaA-

Orcrofla TOHATHO, MOYEMY ECTECTBOHCIIBITATE-
Iolllee 37aHWE COBPEMEHHOW (H3MONOTHH; OHO JeHCT-
BUTEJIbHO TPEJICTABIsACT HMCKOMBIH KO IS 00BsC-
HEHHMS BONPOCa O MPOUCXOXICHUU OPraHM3MOB U
OpUYMHE UX COBEpIICHCTBA, paspeliaeT TOT BOIPOC,
KOTOPBIM MBI 33JaJIUCh B HAaYaJIe STOH JIKIHH.

IlocraBuB cebe IENBI0 O3HAKOMHTHECS C  JKH3HBIO
pacTeHus, Mbl B MEpBOH JIEKIMM CTapaluch pasiio-
JKHTh 3TO CJIO)KHOE SIBJICHHE Ha €ro JJIEMEHTHI, IOKa-
3aB, YTO PAaCTEHHE COCTOUT M3 OPraHoB, YTO OTH Opra-
Hbl COCTOSAT M3 IPOCTEHIINX OpraHOB — U3 KIIETOYEK,
KOTOpbl€, B CBOI Ouepelb,

NpEeACTaBIIAKT arperar

M3BECTHBIX XUMHYecKuxX Tei. CorlacHo ¢ 3TUM pe-
3yJIbTATOM aHAIM3a MBI 3aTeM B OOpaTHOM, BOCXO[IS-
IeM, nopsiike

CBOMCTBAMH 3THX BCIICCTB,

CUHTCTUYCCKOM O3HAKOMUJIUCh co
C JKHU3HBIO KJIICTOYKH, C
JKU3HBIO OpraHoB, € JKHU3HBIKO LEJIOro pacTe€Hus U, Ha-

KOHEILI, B 3TOM 3aKIF0YMTEILHOM Oecejie, C dKU3HBIO



BCEr0 PacTUTEIBHOTO MHpa. OTUM, OYEBUIHO, UCUEp-
IbIBACTCA Hallla 3aJa4a, OKaH4YMUBACTCA ITIyTb, B KOTO-
poM s B3suIcs OBITH BAIlM pPYKOBOAUTENEM, — IIyTh
JUIMHHBIHA, HEpPEeIKO YTOMHTCIbHBIM, IOPOK CKyY-
HBI, HO TEM HE MEHee, MO3BOJIIO ceOe HamesThes, He
BIIOJTHE OECTIIIOJHBII.

Ecnu XoTs JUIT HEKOTOPBHIX M3 Bac pacTeHHE Iepe-
CTaHeT OBITh MEPTBBIM IIPEIMETOM, OXKHIAFOIIUM
TONBKO JIATUHCKOTO SAPNBIKA, WM HCKIIOYUTEIHHO
IIPEAMETOM 3CTETUYECKOrO HACHAXICHUS, HO DPAIOM C
TE€M CTaHEeT MCTOYHHKOM OoJiee ITyOOKOro yMCTBEHHO-
IO HACHKACHWS; eciu, Oiarogaps OTKPBITHAM MHK-
pocKoma, OHO TPEACTAHeT Mepef BaMH BBIPOCIINM 1O
KOJIOCCATBHBIX Pa3MEpOB M  COBEPIICHHO IIPO3pad-
HBIM, TaK 4YTO, 3arJIIHYB B INIyOb €ro OECUHCICHHBIX
KJIETOYEK, BBl YBHAUTE OECHPEpBIBHO, MOMOOHO MOp-
CKOMy MpuOOI0, BpAIIAIOIIYIOCd MPOTOMIA3My, 3TO
Hayajgo BCSAKOM JXM3HHU; €CIM TEMH K€ YMCTBEHHBIMHU
B30paMH Bbl OyzneTe BHUAETh CXOPOHHBILIMICS B 3eMIie
KOPEHb, COCYIIMI M IJIOXKYIIUH YacTHUIBI MOYBBI, IPO-
Oerasi cBOWI MHOTOBEPCTHBIA ITyTh; €CIH 3€JICHBIH JIHCT
Oyner BBI3BIBATH B BallleM yMe IPEACTABICHHE O HH-
YTOKHOM KpYNMUHKE XJIOpPOQWIIa, B KOTOpOH cOBep-
HI1aeTcs BEJIMYECTBEHHBIH M JAJICKO elle He pa3rajaH-
HBIM TIpOIleCC TPEBPAIICHUS COMHEYHOro Jyda B Ty
XUMHUYECKYIO cuily, KOTOpas HCTOYHHUKOM
BCSIKOTO MPOSIBIICHMS XM3HU Ha Hallell IUIaHeTe; eciu

CITYXKHT

B IIBETKE C TOJKYIIMMHUCS BOKPYT HETO0 HAaCEKOMBIMHU
Bbl He OyJeTe BHIETh OJHY JIMIIb 3aTeinuByro ¢opmy,

Obpasosanue opeanuieckux popm

a HEBOJBHO BCIOMHUTE O YyJHOH CBS3H, COEAUHSIO-
meil 0ba mapcTBa MPUPOIBI; €CIH, HAKOHEIl, 3ariox-
Wi YTOJOK JIECHOM damm wii OyHHas pacTHTENb-
HOCTb II0JIEBOM MEXH, I'JIe CTOJIMINCH U IEeperuIeuch
JUKHAE TPaBbl, TO PACCTWNIAs MIMPOKYIO ITIOBEPXHOCTH
CBOMX BBIPE3HBIX JHCTBbEB, TO IPOCOBBIBAs CBOU Y3-
Kue OBUIMHKH, TO IIOKauMBas PAacKUAUCTOI0 MeTell-
KOH, To 0OXBaTeIBas CBOMMH KOJNBIAMU U B30eras IO
N30paHHOM XKepTBe Ul TOro, YT0O C ee BEepXyLIKH IIe-
PEKUHYThCS Ha JPYTYIO, HO Be3Jie U BO BCEM OOHapy-
XKMUBas OJHO CTpPEMJICHHE — 3aBIaieTh BO3MOXKHO
OONBIIMM KJIOYKOM 3€MIIM, BO3MOXKHO OOJIBIIEI0 JI0-
Jeil Bo3ayxa M CBETa, — €CNIM 3Ta OObIYHAs, 3HAKO-
Mas KapTWHAa HEBOJFHO HPOOYIUT B Bac ILENBIA CTPOit
HOBBIX HZEH O TeX 3aKOHaX, KOTOpbIe, YHpaBIsis Op-
TaHMYCCKMM MHPOM, HEHU30CKHBIM, POKOBBIM 00pa-
30M HaNpaBIAIOT €r0 K COBEPLICHCTBY M TI'apMOHUM;
CIIOBOM, €CIM TIPU OJHOM B3IVIAA€ HA PACTEHHE B Ba-
meM yme OyJgeT BO3HHKAaTh HECKOHYAEeMBIH psJI BO-
IPOCOB, HACTOHYMBO TPEOYIOIIMX OTBETa, a OBITH MO-
KET, Jaxe 3amajeT SKeJIaHUuE 3aJaBaTb ATU BOIPOCHI
M BBIMOTaTh HAa HHMX OTBETHl y CaMOW MHPHPOJBI, — B
TaKOM Cllydae, s IOJlararo, Hamie BpeMsl He ObUIO To-
TEPSIHO, U I MOTy YTEIIATbCAd MBICIIBIO, YTO, NOCTaBUB
BaM B OyJylleM HECKOJIBKO MUHYT CO3HATEIbHOIO Ha-
CIAXJCHUS MPHUPOJOH, YCIeNn XOTS OTYAcTH, XOTS B
cnaboif Mepe YIUIATHTH TOT JOJT IIPU3HATENLHOCTH,
KOTOPbIA Ha MEHS HajaraeT Ballle IPOAODKUTEIIBHOE
CHUCXOJUTENHHOE BHIMAHHE.



Mpuokerel

PACTEHHUE KAK UICTOYHUK CHJIbI

Pa3Be 3aponmIICS
Bryne xoTb eauHBbIH
CorHIa JIy9 Ha 3eMITI0?
Wiu He BO3HUK OH,

B Heli npeoOpaxeHHbIH,

B HSyMpyﬂH bIX JINCTHAIX.
L]epbuna

IIVBIIMYHA S JEKIIUA. YUTAHHAS B TEXHUYECKOM OBIIECTBE
B C.-IIETEPBYPI'E B 1875 roay

ﬂ@OﬂKO@ 3HAYeHue nuwu OISl JHCUBOMHO20 opearnusma  —

Kak cmpoumeilbHoco Mamepudila U KAk

ucmounuka cunvl. — Ilonamue o pabome u dHepeuu, aAKMYarbHOU U NOMEHYUATbHOU. — 3aKoH
coxpanenusi  dHepeuu. —  Mexanuueckas — meopus — menaomvl. —  Xumuueckoe — cpoocmeo.  —
JKusommuultl  opeanusm,  paccmampugaemvlii KAk MeXAHU3M. Topenue  u  Ovixamue.  —
Heobxooumocmv  cywjecmseosanusi 6 npupode — npoyeccda, O0OpAmMHO20 — 20peHuro U ObIXAHUK. —
Omxpoimue  Tpucmau. —  Pasnoocenue  yenexuciomsl  pacmenuem. — 3nauenue 3moeo npoyecca ¢

MOYKU 3peHUs Y4eHus O COXPAHEHUU IHepcUuu.

eeujecmsea  pacmenuem. — Xaopoguun,
npupode. —

coeepuiaroujecocs 6  3€J/IeHblX

semau. — OQOwutl 861600

BesikoMy M3BECTHO, M HE TONBKO W3BECTHO, HO W
BIOJIHE TIOHSTHO, YTO €CIIM HYENOBEK OyAeT TroionaTs,
TO OH TMOXyHeeT. JTOT (akT HE TONBKO OOIIeH3Bec-
TeH, HO W OOIIETIOHATEH, MOTOMy YTO ITyTeM IpoCTei-
IIETO PACCY)KACHHS JIETKO JIOTHYECKH CBSA3aTh ITH
JBa SBICHUS — WCXyJaHHWE C OTCYTCTBHeM mmmm. Te-
JI0 dYenoBeKa, KaKk BCE HAa CBETe, W3HAIIMBAETCS, pac-
XOyeTcs; 9TOT pacxol NokpbiBaercss nmumied. He-
TpyAHO ce0e NpeNCTaBHTh, UTO BEIIECTBO IMINM IIpe-
BpaliaeTcss B BEIIECTBO HAIIEro Tena, XOTA, OBITh Mo-
XKET, MPOHAeT eIle MHOrO BPEMEHH, INPEeXAe 4YeM Ha-
yKa 0OBSCHHUT BCE MOAPOOHOCTH STOTO PEBPAILICHHSI.

He wMeHee wu3BecTHa, HO YK€ IaleKo HE TaK II0-
HSATHA Jpyras CTOpOHA JeHCTBMS IMINH, JApyroe ee
BusgHAe Ha opraHmsM. OTCYTCTBHE WM HEIOCTaTOK
IIMIOM  BBI3BIBAaCT ymazok cwil. [omomHoe
TOJIOJHBIA YETOBEK OECCHIIBHEL

JKHNBOTHOC,

C nwmmei Bo3Bparia-

— Pobepm Maiiep.
€20 onmuyeckue Ce0UCMed,
Obpazosanue Kpaxmaia u OeIKOBbIX Beuecms.

opeaHax  pacmeHus.

— Tlpouszsodcmeo  opeanuieckozo
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—  DkoHomuueckoe 3HaueHue npoyecca,

—Teopemuueckuti  npeden  NPoOU3EOOUMETLHOCHU

ercs u cwia. Iluma noaxperster. Yem 3HauuTeIbHEES
paboTa, KOTOpPYIO TIPOM3BOAWT OpraHm3M, TeM Oolee
OH HyXIaercs B nuuie. Beskuil 3Haer, 4yTo eciau Jio-
Mag¥ TPEACTONT YCWIEHHas paboTa, TO STOMY MOX-
HO TIOMOYb, YBENMYMB Jady oBca. Daxr obmensBec-
TeH, HO JUI1 €ro OOBSCHCHWs YXKE€ HEJOCTaTOYHO Of-
HOI cOOOPa3UTENIEHOCTH.

Wtak, MBI BUAUM, 4YTO IHUIA HE TOJBKO CIY>KUT
JUISL  TIOCTPOEHUSI

HO OHa XK€ IPpUBOAUT B HABWXKCHUEC OTOT MECXaHU3M.

JXKUBOI0  MEXaHM3Ma Halero Teia,

HI/IT&S{CL, YEJIOBCK WM XHUBOTHOE€ HE TOJIBKO TIOAACP-
JXKHUBAacT CBOC TECJIO, 4YTO CaMoO coboif IIOHATHO, HO H
CBOU CHJIbI, 4YTO YK€ Tpe6ye’r TIOACHCHMUA. Cl'[paII_II/IBa-
eTcs: Kakasi cuila MOXET ObITh CKpbITa B KYyJIC€ OBCa, B
KyJje xyneba wi wmsca? OTBeT Ha ATOT BOIIPOC TAJICKO
HE TaK TIIpOCT, Aa H cambIi BOIIPOC, OBITH MOKET, HE

BCSAKOMY IIPUXOJANII B I'OJIOBY.



UToOBl MONYYUTH YIOBIECTBOPHTEIBHBIA OTBET Ha
3TOT BOMPOC, HEOOXOIMMO MO3HAKOMHUTBCS CO CBOM-
CTBaMH PAaCTUTEIHHOTO BEIIECTBA M C YCIOBUSMH €Tr0
MPOUCXOKACHNUSI. MBI TOBOPUM — PACTHTEIILHOTO BE-
1IeCTBa, TaK KaK IMOHSATHO, YTO >KMBOTHAs IMHIIA KO-
CBEHHO MPOHWCXOINT W3 PACTUTEIBHOH. Msco — He
YTO WHOE, Kak nepepaboTaHHas >KHBOTHBIM OpPTraHU3-
MOM TpaBa MU 3€pHO.

Ho nmpexxne uem mpucTynuTh K Haleil 3ajade, He-
00X0IMMO YCIIOBUTBCSI OTHOCHUTENFHO TOYHOTO 3Haue-
HUS HEKOTOPBIX YMOTPEOJICHHBIX HAMU BBIPAKCHUIL.
Bo-mepBbIX, 4TO MBI pa3yMeeM MOJ CIOBOM «CHIIa»?
[TocTapaemcst BBISICHATH 3TO Ha HECKONBKHX INpHMe-
pax. Takoil cmoco6 HM3/I0XKEHHsT HAayYHBIX HCTHH, KO-
HEYHO, HENb3s CUHTATh TOYHBIM, HO 3aTO 3TO CaMBIH
JIETKUN U CKOPBIH M MOTOMY B HACTOSIIEM Cllydae ca-
MBIU KeJIaTeIbHBIN.

[ToHsATHE O CHIIE YEIOBEK BBIHOCHT M3 COOCTBEH-
HOTO OIbITa, U3 JIMYHBIX CBOMX ouryuieHui. Cuinoi oH
Ha3bIBae€T CO3HABaEMYyI0 B cebe CIOCOOHOCTH BBI3BI-
BaThb MWJMK OCTAaHABJIWBATh MABHXCHUC WIIH BOOGHle
MPEoI0NIeBaTh MPEMATCTBHU. PacmpocTpaHsis 3TO Mo-
HATHEC Ha BHEIIHIOK MPHPOIY, OH HAa3bIBACT CHIIOKO
WM CHJIAMH HEU3BECTHBIC €My NPHYHUHBI SBICHHUH, TO
ecTh BooOmIe ABMKEHUS. [103HAKOMHMCS C HECKOJIb-
KHMHU NPHUMEPaMHU TPOSBJICHUS CWJIbI, HAYMHAS C Ha-
nboJiee HaM 3HAKOMOM, C CHJIBI HAIIIMX MBIIIIII.

IIpencraBum cebe aBa mapa (¢dur. 82), ynepxu-
Baemble B mojoxeHnd C u O2? mOCpeACTBOM MABYX
CTaJILHBIX MPYKWH, Ha KOTOPBIX OHH HACAXKCHEI.

Jns Toro 4To0Bl pa3ABHHYTH 3TH IIAPHI, MPUBECTH
ux B nonoxkenne C, O, s MOMKEH cAenaTh yCHIIHE,
3aTpatuTh cuity. [IpeomoiieBas CONPOTHUBICHUE TMPY-
JKUH, OTpbIBas OIWH ILIap OT APYroro, s, Kak BbIpa-
JKAIOTCA B MEXaHWKE, NPOHM3BOXKY pabomy. Ilomo6-
HyI0 e pa0oTy s IMpOU3BOXKY, KOTAa, MOAbIMAas TA-
JKECTh, TPEOJIOJICBAD €€ CTPEMJICHHE YyNacTh Ha 3eM-
0, TaK CKa3aThb OTPBIBAI0 €€ OT MOBEPXHOCTH 3EMJIH.
IlogusiTue TsHKECTH MNpeACTaBisieT HaM MPOCTEHIIUI
npuMep paboTbl; TakoBa, HampuMmep, padoTa Kprod-
HuKa. M3BecTHO, 94TO B mMOM0OHON paboTe McTpadyuBa-
ercs Tem Oosiee cui, yeM Oosiee MOAHMMAaeMasi Tsi-
JKECTh W 4YeM 0oJiee BBICOTA, HA KOTOPYIO €€ HYXKHO
pHecT. [lomHsATHE eAWHHWIBI Beca (WM, TOYHEE,
Macchl), TO €CcTh (yHTa, MyJaa, KWIOrpaMMma, Ha €Iu-
HUIy BBICOTBI, TO €cTh (yT, METp U HPOY., CIYKHUT
eAUHUIEeH paboTh: HYAO0-QYT HIH KHIOTPAMMOMETP
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OynyT, CIMHULAMH MEXaHHYeCKOU
paboThl, ¢ KOTOPBIMH MBI CTapaeMcsi CPaBHHUTh, K KO-
TOPBIM MBI IIPUBOJIUM BCAKYIO JPYTYIO paboTy.

WTtak, pa3nBUHYB 3TH IIapbl, s MPOHM3BENT PadboTy
U TPH 3TOM 3aTPAaTHII M3BECTHOE KOJHYECTBO CHIIBL,
KOTOpOE HU3MepseTcsl MPOU3BOAMMOIO DPaboTOH. OTH
mapsl Ha NPYXHHAX MpPEACTABIAIOT HEYTO BpOJE

OpOCTEHiIero JTUHAMOMETpa, TO €CTh mpubopa, Ciy-

CJI€O0BATCIIBHO,

JKamiero A m3MepeHust cuiel. Ho mocmotpum, dro
[IPOU30LIIO C HAIIMMU Iapamu. M3MeHmIoch ux B3a-
HUMHOE TIOJIO)KEHHE, a BMECTe C TEM B HHUX MOSBUIIACh
BO3MOXKHOCTB TIPHTTH B JBIKEHHE Oe3 BCAKOW ITOCTO-
poHHel cwibl. Sl TONBKO OTHUMAIO PYKH, Clel0Ba-
TENbHO HE JEJal0 HUKAKOTO YCWJIHS, U IIapbl IIPHUXO-
IST B ABW)KEHHE M, BO3BPAINAsCh B MPEXKHEE CBOE II0-
JIOXKEHHUE, C CHIION yJapsroTcs apyr o Apyra. OueBua-
HO, B TOM IIOJIO’K€HHHU, B KOTOPOE 51 IPHUBEN UX CBOH-
MH pyKaMM, B HHUX 3aKJIIOYaeTcs CHJa, KOTOpOH B
NepBOHAYAIIFHOM MOJNOXKCHUH B HHUX HEe OBLIO; OHA
HAXOJAUTCS B CKPBITOM COCTOSHUU U B KaXIbli MoO-
MEHT TOTOBA OOHAPYXHUThCS B BUIC ABHKCHHUS.

OTOT MPOCTON MpUMEpP HAIJIATHO MOKA3hIBAET HAM
IIBa Pa3IMYHBIX COCTOSIHUS, [BAa, TaK CKa3aTh, THIA
CUJIBI: CUIIY SIBHYIO, OTKPBITYIO, aKTUBHYIO, RPOAGIA-
owyca B IBIDKCHUH (MOCH pPyKH, IIApOB), W CHIY
CKPBITYI0, HOKOAW{yI0cA B BUIE 3amaca, — OIHUM
CIIOBOM, CHIy HaTSHYTOH mHpyxuHbL. O3upasch BO-
KpYyTr, MBI Ha KaXJOM IIary 3aMedaeM I0J00HBIE ke
SIBIICHUSI; CHJIA TAJAoMel TSKECTH U CHIIa TSDKECTH,
MOTylei ynacTb, CHia CHYIIEHHOW M CHJa HaTAHY-
TOH TETUBBI — BOT IPHUMEPHl SBHOM M IOKOsLIEHCS
CHJIBI; HAKOHEll, yNaBIlas TsDKECTh, CBOOOJIHO BHCS-
masi TeTUBa HE 3aKJII0YaloT BOBCE CHJIBI HU U JEHCT-
BUH, HHU B BUJIE 3amaca.

Ho oueBmnaHO, 9TO 3TH IHA THIA CHIIBI CYIECTBEH-
HO MeXly co00# OTJINYHBI; HO BTOPOM ClTydae co0eT



Mpuoxerel

U0 HOT CHJIBL. 1I TOJBKO BO3MOXKHOCTB oo IPOSIBIIE-
Hus. Jlns m30ekaHusT HESICHOCTH BCIEACTBHE O0003HA-
YEHUsS OJHUM CJIOBOM JBYX Pa3IM4HBIX TMOHATHH Jyd-
mie  ynotpeOmsaTs Oonee oOmiee BBIpAXEHHE aHep-
eusa. Ilox aseprueir mMpl Oynem BOOOLIE pa3syMeTh CIIO-
CcOOHOCTh TONS Tpou3BecTH paboTy. Ho a3Toit cmoco6-
HOCTBIO, KaK Mbl TOJBKO YTO BHIECIH, Tela O00JalaloT
WIM BCIEACTBHE CBOCTO [BIKCHHUS, WM BCJIEACTBUE
CHHE TO TOJIOXKEHHUs (TSDKECTh Ha BBICOTE, HALIM pas-
NBUHYTHIC Imapel). IlepBoro ponma SHeprus, TO €CTh
SHEpIrust  JIBHKEHUS, Ha3BaHUE

MOy 4IHIa SIBHOM,

IeCTBUTEIIHHOMN OHEpPrur; OSHEPrud K€, 3aBUCALIAA

OT TIONOXKEHHS TeN, MONy4WiIa Ha3BaHUE HNOMeHYu-
anbHOU, TO €CTh JHEPTHM B COCTOSHHH BO3MOXKHOCTH
WM HampsokeHus. Takum 00pa3oMm, 3HEprus IposiB-
JseTcsl B BHAE IBIDKCHHS, TaWTCA B BHJE HaIpsDKe-
o1, O6a BHIOa ee B3aNMHO IIPEBPAINAIOTCS: HAIIN
mIapsl MPEICTAaBIAIOT HATLAAHBIA TOMy mpuMmep. SIB-
Has DJHEpPrus, KOTOPYIO s 3aTpaTWwyl Ha pa3beIWHEHHE
IapoB, HE HCYE3NTa, a IPEeBpaTHiIach B IOTCHIHAIIb-
HyI0 DHEPrHIO, B HampsDKeHHWe NpYXHH. B Takom BH-
Ie s MOTy ee 3amacaTh, COXPaHATb M 3aTeM, Korja Io-
HajoOHNTCS. HWCTpadWBaTh, IpeBpamias OOpaTHO B SB-
HYIO DHEPrHiO, B ABIDKCHWE, W IIPUTOM BAPYT WM HC-
moaBosb. [1ogOOHBIN 3amac SHEPTUM MBI JETaeM Kax-
IBIA JIeHb, 3aBOAS CBOM 4YacChl, SIBHAas SHEPTHs 3aBO-
JSIell pykd TpeBpamiaeTcss B IOTCHIMAIBHYIO JHEp-
THIO 9YacOBOHM IPYXKUHBI, KOTOpas 3aTeM WCIOAa BOJb
B TEUCHHE CYTOK INpUHUMaeT (GopMy SIBHOH B JIBIKe-
HHM cTpenok. Heuro momoOHOe ke NMpOM3BOAUT delo-
BEK, JENaloUIMi 3amac Ha CTapoCTb WIM Ha YEpHbIN
JIeHb: OH TIPeBpaIlaeT HU30BITOK SBHOH >HEPrHH, Me-
XaHWYECKOH WM YMCTBEHHOH, B IOTCHOUAIBHYIO, C
TeM 4ToOBl BOCIIONB30BAaThCSA €10, PAacXofoBaTh ee,
KOTJIa HCTOLIUTCA ero siBHas oSHeprus. Kyma Obl MBI
HH B3MJISIHYJH, BE3[ie B NPHUPOIE MBI BCTPEUaeM Te JKe
SIBIICHUSI TIPEBPAIlICHHs [JBIDKCHUS B HANpsDKEHHE, |
Hao0opoT. MMest TMOCTOSIHHO B BHAY 3TO IIpeBpallle-
HHE, MBI BCKOpe YyOexmaemcs, 4TO SHeprus BooOIe
HEe BO3HHMKAaeT, He HcYe3aeT, 4To OHa BewHa. J[pyrumm
CIIOBaMH, MBI YOeXmaeMmcs, 4TO BCE KOJIMYECTBO pa-
0OTBI, KOTOpOE B KaKABIH MOMEHT COBEpIIaeTcs H
MOXKET OBITh COBEpIICHO BO BCEJICHHOW CHJIAMH HpH-
ponpl, He TpUOBIBacT W HE yOBIBacT, a MpeObIBaeT O-
HO M TO e. DTO caMoe IIHpoKoe (uinuueckoe 0000-
IIEHNE, TIOTy4YMBINEE HA3BaHHE 3aKOHA «COXPAHECHHS
CHJIBI™ WJIH, IPaBHJIbHEE, «COXPAHEHHS SHEPTUNY.
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NpeNCTaBIseT e[Ba M He BeNMJaiilliee HaydyHOE IIpH
obpetenne XIX Beka.
Hepenxo mnpencrasnsercst cinydai,

rac, IIOBHIIU-

MOMY, OSTOT 3aKOH HE OIIpaBAbIBACTCA:

OHEPrusi YHUYTOXKACTCH,

KaxXeTCs1, 4YTO

JIBIDKEHHE HE TpeBpaliaeTcs

B HalpsDKEHUE, a HuC4Ye3acT 6eccneuHo. Nmenno Ta-

KOW Cilyyail Mbl MME€eM B Halux Iuapax. S ux pasbe-
JUHAK U 3aTeM OTIYCKAal0 pPyKy; OHU YyJapsIoTcs, U B
3TOM yjaape, NOBUAMMOMY, pPacXOAYeTCs BCS DJHEPrusd,
COOOIIeHHasT UM MOCI0 PYKOif; HeT B HHX Ooiee IBH-
JKEHUs, HEeT U BO3MOXKHOCTH JABIDKEHMS, TO €CTh Ha-
OYEBHTHO, ucuesna. Ho 310

TIPSOKCHUA, OHEPrus

TOJIBKO Tak KaxeTrcs. B Tor MOMCEHT, KOrJja Iapbl

YAapuincs, Korjaa ncyesio JABHKCHHUEC, BO3HHUKIIA,

MposiBWJIach Apyras cujia — TemioTa. YJapUBIIUCH,
mrapbl  Harpenuch. JlokazaTb 3TO B HACTOSAIIEM YacT-
HOM cirydae ObUIO OB HECKOJBKO XJIOMOTIHBO, IOTOMY
YTO TIOBBINICHUE TEMIIEPATyphl HE3HAUUTENBHO, HO B
TOM, YTO Tela OT yAapa HArpeBarOTCs, HE MOXET CO-
KOI/Ia-In00  BBICEKABIIUH  OTOHb.

MHCBATbCA  HHKTO,

IIpumepsr 3TOro mepexojga MOMAJAIOTCS Ha  KaXIOM
Mmary: IpH CBEPICHMM MeTalla CTPYXXKM CHJIBHO Ha-
TPEeBAIOTCSA; TPEHHEM KyCKa JepeBa O KYCOK JepeBa
MOXXHO HX BOCIUIAMEHHTH; W3-IIOX TOpMO3a OBICTPO
OCTAaHOBJIEHHOTO  TOE371a
yIapssicb O TBEpIylO Iperpamy,

cs. OTM SIBIEHMS TPEBPAINCHUS MEXAaHWUECKOH CHIIBI

CBIIIFOTCA HCKDPBI;

OTYAaCTH CIUIaBJISACT-

Iy,

B TEIUIOTY AaBHO oOpamanu Ha ce0s BHUMAHHE: OHHU
noOyawii, HampuMmep, 3HameHuToro boiins Gonee dem
IBa BEKa TOMYy Ha3al BHICKAa3aTh MBICHb, IIOTyYHB-
IIyl0 TOJHOE HAay4YHOEe pa3BUTHE TONBKO B HACTOsIIEE
Bpems. «Korma Mel BrossieM OONBIIONH TBO3Ab B Jiepe-
BSHHYIO JIOCKY, mumeT boins, — TO 3amedaem,
9TO €My HY)XHO COOONIMTH 3HAYUTENBHOE UHCIO Yy/a-
pOB, YTOOBI 3aMETHO HAarpeTh €ro; HO KOIJa MbI €ro
BOTHAJIM B JEPEBO [0 TOJNOBKH, TaK YTO OH HE MOXET
Gonee MoAaBaThCS BIEpel, HECKONBKHMX YAApoB JOCTa-
TOYHO, YTOOBI CHENaTh €ro TOpsSYMM; IMOKa € KaXIbIM
yIapoM MOJOTKa TBO3[b YXOOUT IiIyOxke U TIyOxe B
JEepeBO, Mbl BBI3BIBAEM O0lee IOCTYMaTeIbHOE JBH-
JKEHHE BCEH €ro Macchl, HO KOIJla 3TO JBIDKEHHE OyJner
3aJlep’kaHo, TOTAA TONYOK, COOOI[AeMBI ymapoM, He
OyIy4d B COCTOSHMM BIOHATH TBO3[b Jajiee WIH pa3-
JpOOUTH €ro, MOIDKEH pacXofoBaTbCsd Ha CHUIBHOE BHY-
TPEHHee COTPSACEHHME YacTHI, a M3 MOJOOHOTo JBMXKe-
HHS, KaK MBI BHMAUM, COCTOMUT TerioTay. CoBpeMeH-

Has (1)I/13I/IK8. JIEUCTBUTEIILHO YYUT, UTO TEIJIOTAa — HE



YTO MHOE, KaK BecbMa OBICTPOE, HEBHAMMOE, HO OIIY-
[IaeMoe HaMU COTPSCEHHE YacTHll Tena. Takum obpa-
30M, ABIDKEHME MOEH PyKH uepe3 IOCpPEeICTBO BUAU-
MOTO [BIDKEHHS IIapOB TIPEBPATWIOCH B HEBUANMOE
JIBIDKCHHE 4YaCTHI[ IApoB. JTO JBWKCHHUE, TO €CTh
TeIUioTa, COOOIIMIOCH CHayaja OMMKAMIIAM TelaM Hu
3aTeM, PACHpOCTPaHsACh Jajee W Janee, paccesuioch
B TIPOCTpaHCTBe. Paccesioch, HO HE YHHUYTOXKHIIOCH.
Cuia, 3aTpadeHHass MHOI Ha pPa3beIUHCHHE IIapOB,
He ucuedna OecciieiHo. B KOHEUHOM pesylibTare, mpo-
u3Bens 3Ty paboTy, s COrpen BCEJICHHYIO Ha HEYJIOBU-
MY, HEU3MEPUMO MAaIyI0 BEIMYMHY, HO BCE XK€ CO-
rpen. Lleneli psin uccnenoBaHuil MOKasayl, 4YTO TPH
9TOM MPEBPAICHUN MEXaHWYECKOH pabOoThl B TEILIOTY
WM, Hao0OpOT, TEIUIOTHI B MEXaHHYECKYI0 paboTy
KOJIMYECTBEHHOE

HaOJIIOIaeTCd  MOCTOSHHOE

OTHOLICHHUE.

CTpOro
H3BecTHOE KOIMYECTBO MEXaHUYECKOM
paboThl, NpeBpallasch, JaeT HAa4yalo OAHOMY U TOMY
K€ KOIMYECTBY TEIUIOTBI, M HaoOopoT. Bemmuuny,
BBIPAXKAIOIIYI0 3TO IIOCTOSHHOE OTHOILCHHE, Ha3bIBa-
0T MEXAaHMYECKUM SKBUBAJIECHTOM TemoTsl. Ero on-
PenensioT pa3NuYHBIMK crioco0amu. BoT mpocreimmmit
W CaMbIii TIOHATHBIM, XOTS M HE cambld TO4YHBIA. OH
MPUHAUIOKAT HM3BECTHOMY  (DPaHILy3CKOMY YYCHOMY
I'mpry. B 00mmx ueprax OH COCTOUT B CIIEIYIOLIEM:
TSDKETIBIA JKENIe3HBIH MOJIOT 3acTaBiAIOT MajaTh C H3-
BECTHOM BBICOTHI Ha HAKOBAJIBHIO, HAa KOTOPOH JIEKUT
KyCOK CBHHI[A; 3TOT KyCOK, CBHHIA OT yAapa HarpeBa-
ercs. 3a eauHHIly paboThl, KaK MbI BHICIH, MBI IMPHU-
HUMaeM KWJIOTPaMMOMETp; 3a €IWHHITy TeIula IpHHH-
MaroT HarpeBaHUE OJHOIO0 KWUJIOrpamMMa BOJbl Ha OAUH
rpamgyc CTOTpagyCHOTO TepMOMeETpa. 3Has BeC MOJOTa
U BBICOTY €TO TajAeHWs, 3Has BEC CBUHI[A U ONpene-
JIMB, HACKOJBKO OH Harpencs, obiamas Jajee emie He-
KOTOPBIMH JaHHBIMH, O KOTOPBIX 3J/€Ch H3JHUIIHE YIIO-
MHHaTh, MOXXHO BBIUHCIIUTB, CKOJBKO E€IMHUI[ PabOTHI
3aTPaueHO M BO CKOJIBKO €AMHUIl TEIIa OHM IIpeBpa-
TUIMCh. TOuHBIE ONpeseNneHus MAlT IS MeXaHuuec-
KOTO OJKBUBAIEHTAa TemnoTel Imdpy 426. Orta 1mdpa
IIOKa3bIBA€T TO IIOCTOSHHOE OTHOLIEHHE, B KaKoM
TEIIOTa IPEBPAINAeTCss B MEXaHMYECKyI0 paboTy, wWin
HaoOopor. OHa O3Ha4yaeT, 4YTO eIWHHIA TeIua, Ipe-
Bpam@asick B paboty, maer 426 eXVHHI[ MEXaHHYECKOH
paboTBl, TO €CTh MOXKET HPOU3BECTH paboTy, PaBHYIO
MOMHATHIO 426 KUJIOrPaMMOB Ha OJMH METP WM OJ-
Horo kwiorpamma Ha 426 wmerpoB. Haobopot, 3atpa-
TUB 426 eAMHUI] MEXaHWYeCKOW paboThl Ha HarpeBa-

Pacmenue xax ucmounux cuivl

HHE BOJBI, MBI MOXKEM IIOBBICUTH OJMH KHJIOIPAaMM €€
Ha OJIUH Ipajyc.

MBI BHIMM MHOTO NPHUMEPOB HPEBPAICHHS MeXa-
HUYECKOW CHIIBI B TEIUIOTY; IPHUMEphl 0OpaTHOTO Tak-
K€ 4YacTo BCTpeyaroTcsa. IlapoBas MalllMHa —CIIY)XHT
caMbIM pa3UTeIbHBIM TOMy mpuMmepoM. Teruiora, pas-
BUBaeMas CropalolM TOIUIMBOM, MpEBpaIaeTcsl de-
pe3 HOCPeICTBO Mapa B MEXaHMYECKYIO paboTy Mallu-
Hbl. ColHeYHas! TEIIoTa UCHapseT BOILY C HMOBEPXHOC-
TH 3eMIIM, 3aCTaBIsSeT ©¢ MHOJHATHCS Ha 3HAYUTEIb-
HYIO BBICOTY U 3aT€M, Najas Ha 3eMI0, cOerarh ¢ BbI-
COT B PaBHHHBI M OKE€aH, MPOM3BOJI HA IYTH MEXaHH-
YecKylo paboTy, HampuMmep NpUBOJS B ABWKCHHE Ha-
IIM MEJBHULBL. Ta ke COJNHEYHas TeIUloTa, BbI3bIBAs
MECTHOE HarpeBaHMe arMocepbl, IPOM3BOIUT TE
yXKacarollie INpPOSBICHUS MEXaHWYeCKOH CHIIBI, KOTO-
pble MBI Ha3bIBaeM BUXPEM, yparaHoM H Ipod.

Wrak, Temmora mpeBpamiaercss B MEXaHHYECKYIO
paboTy n HaoGOpOT, M NPU 3TOM INPEBPAILCHUH COXpa-
HAETCA CTPOro KOJIMYECTBEHHOe OTHomeHue. Ho To
)K€ CHPaBELIMBO M OTHOCHUTEIBHO JPYrHX CHJ HPHPO-
IBI: CBeTa, ODJEKTPHYECTBA, XHMHYECKOTO CPOJICTBA.
Bce oHm CIIOCOOHBI KO B3aHMHOMY IIPEBpAIICHAIO He-
MOCPEACTBEHHO WM TNpPUHUMAs CKPBITYI0 (GopMy Ha-
NPsDKEHHUST M 3aTeM NpOSBISSICH B MHOM BHJe. TOJBKO
IIOCTOSIHHO HUME€s B BUAY 3TY BO3MOXXHOCTb B3aUMHOI'O
NpEeBpaIlieHysT CHI, MBI yOexxaaemcst B oOmieit crpa-
BEJVIMBOCTH 3aKOHA COXPAHEHHS SHEPTUH.

OCTaHOBMMCSI HEKOTOpPO€ BpeMs Haj COOTHOILIe-
HMEM MEXIy TEIUVIOTOH M XHUMHYECKUM CPOJCTBOM,
TaK KaK 3TO HEYYBCTBHUTEIHHO BEpHET HAac K ITOCTaB-
JIEHHOMY Hamu Bompocy. COBpeMeHHas XUMHS Y4HT,
YTO aTOMbI Pa3HOPOMHBIX Tel OJAaPeHBbl NPUTKEHHU-
eM JIpyr K JApYry, ¥ OPUTOM B BECbMa Pa3IM4HOIl cTe-
NEHH. ATOMBI Pa3HOPOAHBIX Tel CTPEMSTCS JApYyr K
JPYry, Kak Majalollfe Tela CTPeMATCS K 3eMIle, Kak
9TH IIapbl ACHCTBHEM IIPYXKHH CTPEeMSTCS APYT K ApY-
ry. Hama mopenb, cOOCTBEHHO, M OJDKHA HAIJIIHO
n300pa3uth HaM I3TOT Xumuueckuid ¢akt. Illap, o03-
HaueHHBI OykBod C, mpencraBisieT HaM YIJIEpOL,
map O — xucinopoa. ATOMBI yIJIepoja M KHCIOpoja
CTpeMSTCS KO B3aUMHOMY COCIMHCHHIO M IIPH 3TOM
00pa3yroT yIJEKHUCIOTY, B KOTOPOH Ha OIMH aTOM yr-
nmepoga mpuxomurcs aBa aroma kuciopoma (CO,).
Taroke atomsl Bomopoxa (H, ) crpemsrcs coenuHHUTB-
cs ¢ aroMaMH Kuciopozma u obpasyior Boay (H,0),
rJie Ha JiBa aToMa BOJOpOJa — OAMH Kuciopona. Ha-
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NPOTUB, aTOMBI YIIEpoJa M BOAOPOJA OJApPEHBI CPaB-
HUTEIBHO CIa0bIM NPUTSDKEHHEM APYr K JApYry M II0-
TOMy, Oymy4d COEIMHEHBI, NPH HEPBOH BO3MOXKHOCTU
CTpeMATCA KaX[Iblii B CBOIO CTOPOHY COGAMHUTBCA C
KHUCJIOPOZIOM, 00pa3sys YIJIEKUCIIOTY U BOAY.

Ilpy >TOM COEIMHEHMH AaTOMBI, TaK K€ KaK M 3TH
apel, JOKHBI yAapaThes Apyr o apyra. Ho xorna Te-
Jla ynapsroTcs Apyr O Jpyra, pasBuBaercs Temsora. To
K€ JIOJDKHO OIPAB/BIBATBCS M OTHOCHMTENIBHO YIapoB
aTOMOB. OJTOT yJap, 3TO CTOJKHOBEHHE 4YacTHI[ YTJie-
poia M BOAOPOJA C YACTUIIAMU KHCIOpOAAa M €CTh TO,
4TO MBI Ha3biBaeM ropenueM. Kak mpu ypape cramm o
KpeMeHb TPOSIBIAIOTCS TEINIOTa W CBET, TaK IpU yja-
pe 4YacTHI] KHMCIOpOAa BO3JyXa O YacTHIBl YIJepoja H
BOJIOPO/A, M3 KOTOPBIX COCTOMT HAll CBETHJIBHBIH Ta3
WM Hall KEPOCHH, Pa3BUBAIOTCA TEIUIOTa M CBET, Ha-
OmozaeMble B MX IUlaMeHW. Bce pasnuume coctout B
TOM, YTO B TMEPBOM CITydae MBI BHIMM JBHXKEHHE, yAap
U COMPOBOXKIAIONINE €ro SBIEHHS — CBET M TEIJOTY;
BO BTOPOM 3KE€ TOJNBKO BHIHMM 3TH SBJIEHHUS, O CYIIECT-
BOBAaHUM JKE€ CTOJIKHOBEHHMS 3aKIIOYaeEM M3 €ro Io-
cnefcTBuil. B camom nene, 10 ropeHuss Mbl MMeeM yT-
7eBoJI0poJl (TO €CTh COEAMHEHME YIJIEpoJa C BOJOPO-
JIOM). CBETMJIBHBIN Ta3 WM KEPOCHH M KHCIOPOJ, MO-
CJIE TOPEHUS] UIMEEM YITIEKUCIIOTY U BOJY.

CnetoBaTeIbHO, BOJIO-
poja MM HX COEIAMHEHHH HaXOIWTCS MO OTHOIIEHHIO

KaxIbll aToM yriepoja,

K Kuciaopony B mnonokeHuu 1mapa C!  OTHOCHTENBHO
mapa OZ. Kak 3TH IIapbl, OHM HAXOASATCS B Hamps-
JKCHHOM COCTOSIHHH, TPEICTaBJISAIOT 3amac  CKPBITOM,
HOMeEHYUANbHOll IHepeuu, KOTOPYI0 MBI U Ha3bIBacM
XUMUYECKUM CDOOCHEOM, WIH XUUWHUYUECKUM Ha-
npaxcenuem. B Pa3spo3HEHHBIX aToMax yrjiepoma |
KHUCJIOpOJia Mbl BUIUM HOBBIH IIPUMEDP CKPBITOM 3HEp-
THM TOJOXEHUsS, KOTOpas IpPH CTOJKHOBEHMH HX, B
SBIICHUSIX TOPEHHs, IIEPEXOAUT B IHepeulo O6udice-
Hus — B TEIUIOTY U CBeT.

OTO HaNpPSIKEHHOE COCTOSHHE aTOMOB MM YacCTHI
yriepoga, 9TO CTpPEeMJCHHME HX HaBCTPEdy 4YacTHLAM
KUCIIOpOJia He IOpakaeT Hac, He Opocaercss HaMm B
rjiasa B HOBCe}lHeBHOﬁ JKU3HHU, IIOTOMY 4YTO O6bIKHO-
BEHHO Ui TOrO, 4YTOOBI BBI3BaTh 3TO COCUHEHHE, HE-
00XOMMO COOOUIMTh WM TONYOK. JIiast TOro dYToObI
CKeYb KYyCOK YIJIsI, €0 HyXHO IMOJDKEYb, TO €CTh IIPO-
[leCC TOpEeHUs MOJDKeH eMy cooOummThest u3BHe. Ho
9TO MPHCYIIEE YIJIEPOAY CTPEMIICHHE COCAMHUTBCS C

KHCJIOPOAOM HArJIIAHEE IIPOSABIACTCA B SABJICHUAX Ca-
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JlaBHO ObIIO, HampuMmep, H3BECTHO,

YTO COMNpEBIIEE B CTOraX CEHO CIIOCOOHO caMo CO0O0I0

MOBO3TOpaHHsI.

3aropeThCs, HO TOJBKO B HENABHEE BPEMS OIHH IIO-
NOOHBIH ciy4yail ObL1 Ommke wHccienoBaH B I'epmaHum.
IIpu packomke OONBIIMX Kyd CEHa, HA4aIoO CaMOBO3-
TOpaHusi  KOTOPOTO

OOHapYXKHJIOCh  BBIXOJWMBIIAM U3

HEro JAbIMOM, OKa3aJloCh, YTO BHYTPH Ky4H OHO YiKe
COBEpIIEHHO OOYIIMIOCH M UYTO 3TOT pBIXJBIHA, Onec-
TAIMH, HanmojoOwe rpadura, yroiab BCIBIXMBAN IPH
MEPBOM  CONPUKOCHOBEHHH C BO3AYyXOM. 3aTeM OKa-
3aJI0Cb, YTO IOAOOHBIH  CaMOBO3rOPAIOIIMICSA  Yroib
MOXET OBbITh IIPUTOTOBJICH MCKYCCTBEHHO, €ciau 00yr-
JMBaTh CEHO B OTCYTCTBMM BO3[yXa, HampuMep B 3a-
CTEKJIIHHOW ~ TpyOKe.

NastHHOM [IpuroToBneHHbIl  Ta-

KuM 00pa3oM yroib BOCIUIAMEHSIETCS, KaK TOJBKO
NpUAET B COMPHUKOCHOBEHHE C BO3AYXOM. OTH U TO-
JOOHBIE TIPUMEpHl HAMNISTHO MOKA3bIBAIOT, UYTO TOpe-
HHE, TO €CTh COEJMHEHHE C KHCIIOPOIOM, MOXKET Ipo-
UCXOUTh caMoO cO0OH, TO ecTb 0e3 IpeaBapHUTENIbHO-
IO MODKUTAHMSI.

VYrneponq M BOXOPOA CHOCOOHBI KaKABIH IOPO3HB
COEIIMHATBCSI C KHUCIOPOJAOM, pa3BUBas IIPU 3TOM Tel-
JOTy M CBET; CIEA0BATEIbHO, OHM IPEJCTABIAIOT HaM
3amac  SHEPrMU B  BUAE XUMHMYECKOTO HAIPSDKEHUS.
Ho T0 xe CHPaB€JyINBO U OTHOCUTEJIIBHO COCIAMHEHUSA
yriaepoia M BOAOPOAA, OTHOCHTENBHO BCSKOTO BOOO-
e Tejla, CIMOCOOHOTO COEIUHATBCA C KHCIOPOIOM, TO
ecTb CIOCOOHOro roperb. Tema, M3 KOTOPBIX COCTOAT
pacTeHus M OKUBOTHblE, — BCE OpraHMYecKue Teja

CIIOCOOHBI  TOPETh, CJIENOBATENBHO IIPEJCTABISIOT  3a-
1aC CKPbITOM SHEPTUH.

OTHM 3amacoM Mbl IONB3YeMCs, CXKHras JApoBa
WIM Yroib B HAIINX MampHax. [Ipm 3ToM CKpbITas
SHEPTUsl XMMHYECKOTO HANpsDKEHHs MpeBpalaeTcss B
SBHYIO SHEPIHIO, B [BIDKEHHME 4YacCTUI, TO €CThb TeILIO-
Ty, KOTOpas, B CBOI O4Yepe/ib, NEPEXOAUT BO BHEIl-
HIOI0O MeXaHHYeCKyl0 paboTy, B BHIMMOE JBIDKCHHE
Macc, HallpuMep B JBHXKEHHE JIOKOMOTHBA.

Ho 5T0 cTOnKHOBEHHE aTOMOB YIJepoja M BOJOPO-
Jla C aToMaMH KHCIIOpOZa MOXET M HE CONPOBOKIATh-
Csl TaKUM OYEBHIHBIM OCBOOOXKICHHWEM CHJIBI, KaKk B
HpoIlecCCe TOPEHMsS; OHHM MOTYT COGIMHSTBCS, HE 00-
Hapy)XuBas CBeTa, HE pa3BUBas OYECHb BBICOKOH TEM-
nepaTypbl. OTO TIPOUCXOJHT, KOI[a COEIUHEHHE CO-
BEpINAECTCSI HE BAPYI, a MEUIEHHO, ucnoaBoib. Kak B
TOM, TaK M B JPYIOM CIlydae KOJHMYECTBO TEIUIa, OCBO-

60)KL[aCMOFO CroOpaHueM U3BECTHOI'O KOJIUYECTBA yI'-



neponaa, OyleT OJHO M TO e, HO TaK KaK B IIOCIIETHEM

clydyae OHO pacmpenensieTcss Ha 0oyiee  MPOJO0DKH-
TETLHOE BpeMs, TO OHO OyJeT MEHee 3aMETHO; IIpH-
MEpPOM TaKOro THXOTO TOPEHHUS MOXKET CIYXHUTb JIbI-
xaHue. Bce, Yro ABIIUT, 4YEIOBEK WJIM >KUBOTHOE,
MEUICHHO cropaetr. B 3ToM HeTpymHO yOemuThes; CTO-
UT TOJIbKO TIOCTaBUTh TMOJ CTEKJISHHBIM KOJOKOJ TO-
pALIYI0 CBEeYy WIM TMOCAaTUTh KUBYIO MbIIIb WM NTH-
Iy, ¥ BCKOpPE YyBHUJAWUM, YTO TMOCIEACTBUS OYyIyT OAHH H
T€ >K€: CBeua IIOracHET, >XMBOTHOE YMpET, a B BO31Y-
X€, COJIEpPXKABIIEM MPEXKIE KUCIOPOA M HE COJEpKaB-
IIEM  YIJIEKUCIOTHI, KOJIn4e-

IIOABUTCA YIJICKUCIIOTA,

CTBO KHCIOpOJa COOTBETCTBCHHO Crne-

yIIepon
IIOCTOSIHHO ~COCIMHSETCS C KHUCIOPOJOM BO3/yXa,

YMCHBIIUTCAL.

JA0BaTCJIbHO, BCAKOI'O  KMBOTHOI'O  OpraHHU3Ma

Cro-
pas B YIVIGKUCIOTY. MBI BIBIXa€M KHUCJIOPOX, BbIIbI-
XaeM Y{IIEKUCIIOTY,,

s TOKpBITUS A3TOrO0 IMOCTOSIHHOIO pacxoja CBoOe-
ro Teja 4YeJIOBEeKYy HEeoOXOAMMO IPUHUMATh HOBBIE KO-
Ju4ecTBa BELIECTBA B BUAE NUIM. YacTe NHUINM Hrpa-
€T B OpraHM3Me TaKyl € pPOjb, KaKk TOILUIMBO B Ma-

mMUHE, TO C€CTb Cropacr, KOHCYHO HE IIpsAMO, a CHayda-

Ja TpeBpaTHBIIMCh, B BEIIECTBO Hamero Ttena. To,
4YTO TepseTcss JJs OpraHu3Ma Kak BELIeCTBO, BBIUT-
ppIBaeTcs Kak cuwia. Mbl MOXeM, — TOBOPUT 3HaMe-

HuThId  ¢usmonor Kmox bepnap, — cuurtath Qusmo-

JIOTHYECKOH  aKCHOMOM cieayromee  IIOJIOKCHHUC:  6CH-

Koe nposeiienue OdessmenvHocmu 6 HCUBOM opea-

HUBME  HeobX00UMO  CEA3aHO C YHU4YmMOostIceHuem  4a-
cmu eeuecnmea opeaHusma. B OpraHusme, KakK B
odare MallruHbl, YaCTb BCHICCTBA Cropacr, IIpHU aToOM

06H3py>KI/IBaeTC$I TCIUIOTAa WJIM 3Ta TCIJIOTa IPEBpa-

maeTcsi B MEXaHWYECKyH paboTy, Hampumep B pabo-

Ty Mbl. B ogHoM QyHTe mnmeHuyHoro xjeba, 1o

OIIpEETICHUIO ®pankiaHa, 3aKJII0YAETCS 3armac
CKpPBITO  BHEpIuH, paBHAIOLIMICA  TPUOTU3UTETHHO
75 000 mnymo-pyrmr». KoHeuHO, oOpraHusM, TaK IKe

Kak M MallhnHa, HC B COCTOAHHWH IIPCBPATHUTL B II0JIC3-

Hyl0 paboTy Bechb 3amac »HEPruH, NPEJOCTaBIIEMON

€ro TOIINIMBOM, TO e<*TL OKHCJIOIUMUCA YacCTsAMHU Op-

TraHu3Ma. (I)I/I3I/IOHOFI/I‘-I€CKI/IG OIIBITHI IIOKa3bIBAKOT,

OQHAKO, 4YTO B 3TOM OTHOIICHHMHU OH JaJICKO IIPEBOCXO-

JAUT BCC MapOBbIC MAIIIMHBI.

MM [OABHHYIMCH B  Pa3pelIEHUU  IIOCTaBICHHOIO

HaMH BOIpPOCa HACTOJIBKO, 4YTO YXKC 3HACM, KaKoOro

Pacrenmne xkak ICTOYHUK CHIIBI

poda cuWiia 3aKI0YaeTCs B IIMILE: 3TO CKpbITas JHEp-
rus ee yriepoJa M BOJIOPOJA, BCErJa TOTOBBIX COEIHU-
HUTBCA C KHUCJIOPOJOM BO3JAyXa. 3/1eCh Ha IyTH Halle-
ro HCCIEOOBaHUA caM Cco00il BO3HHKAeT HOBBIA BO-

npoc. JlpoBa TOpST, >XKUBOTHBIE TOPST, YEJIOBEK TO-

pUT, BCE TOpPHUT, a MEXAYy TeM He cropaer. Curaror

HCUYC3ar0T

Jeca, a paCTUTCIBbHOCTb HC YHHYTOXKACTCA,

IOKOJICHHS, a 4YeJIOBEUeCTBO JKMBO. Eciaum OBl Bce

TOJIBKO TOp€JI0, TO Ha TMMOBCPXHOCTU 3C€MJIM JAaBHO HC

OblT0 OBl HU pACTeHWW, HHU JKUBOTHBIX, OBUTH OBI

TOJIBKO YIJICKHUCJIOTA 1a BOJA.

OueBHIHO, B MpPHUPOJE [JOJKHO CYyIIECTBOBaTh SB-
JeHue, Oo0paTHOE TOPEHHI0, TO €CTb IPEBpAIECHUE
BEUIECTB, BIIOJIHE CrOPEBIIMX, B  BEIIECTBAa, BHOBb

CrocoOHBIE K TOpeHuio. Psamom ¢ oOpasoBaHueMm yrie-

KHCTIOTHI  JIOJDKEH CYIIECTBOBaTh W OOpaTHBIA  mpo-

LECC pa3lokKeHUs OTOM  YIJIEKUCIOThL, OOpa30BaHHOMN

MMOBCEMCCTHBIM I'OPCHUCM.

[lepBpIii, KOro mToOpa3uia JIOTHYECKas HEOOXOaH-

npupoJie
necca, Obu1 ydeHwld Ilpuctiv; HO camo co0OH TIOHST-

MOCTb CYHICCTBOBAHHA B HO,Z[06HOFO IIpo-

HO, 4YTO 3Ta MBbIC/IIb HC MOI' Jia IIPCACTABUTLBCA €MY B Ta-

kol ¢Qopme, C TaKOW ONPEIEICHHOCTHIO, C TaKOO

OYCBHUIHOCTHIO, KaK OHa MIpCACTaBJIACTCA HaM, WU TEM

Oonee BO30YXKHAeT yAWBICHHE Ta OJecTsmas IeayK-
IUsl, TOT TEHUANBHBIA CKAUYOK MBICIH, KOTOPOMY MHUp
00s13aH BEJIMYaNIIINIX Kacaro-

OIHUM U3 OTKPBITHUH,

MUXCsA  KU3HU  OPraHU4YCCKOro mwupa. HpI/ICTJII/I oe-

JBIM  PSAJIOM  OMBITOB YOEIWJICS, YTO MPOIOJDKHTEIb-
HOE JIapeHUE WIH TPOJOJDKUTEIILHOE JbIXaHHEe B Orpa-
HUYEHHOM O00BeMe BO3JyXa JeNaroT OTOT BO3IYX He-
TOAHBIM JUIS JAJBHEHIIEr0 TOpEeHHs, Ui JalibHEHIIe-
ro JbIXaHWs: CBeY4a B HEM TYXHET, >KUBOTHOE yMHpa-
er. Takum o6pasom, — paccyxnan [lpuctiu, — Bes
atMocdepa JobKHa Oblla OB BCKOpE CHAENaThCc HE
NPUTOAHOK s TOPEHUM, IJId JKU3HU, a MEXIYy TeM

CKOJIBKO YK€ BCKOB CYHCCTBYCT MHP, a IOTOro HE 3a-

MeTHO. Od4eBHIHO, B MPUPOAE JOJDKEH CYIIECTBOBATh
IIPOLIECC, KOTOPBIM OSTOT HMCIOPYEHHBIM BO31yX BHOBb
npeBpamaer B xopowwut. He mnpunamiexu! sm  aTa

ponbs pactenuro? B 1772 1. 18 asrycra Ilpuctim cue-
Jaj  CHEAYIOLIUH OIBIT: IIOJ CTEKISHHBIM KOJIIAaK HO
MELICHHBIM HaJ BOJOHM, IIOJ KOTOpPBIM IIOTyXJIa CBE€dYa
WIM 3a10XjJach MbIllb, OH BBEJI pacTeHue (MATy) U
OCTAaBWJI €r0 HECKOJIBKO BPEMEHM; PACTCHUE HE HE TOJIb-
KO He mnoru0io, HO Jaxke NPOAOIDKAIO Pa3BUBATHCS.

H KOraa 1o mnmpomeCcTBUMU HECKOJIBKUX ,I[HGI71 1o KOJI-
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mak OblLia NOoMEIIE€Ha MbIlIb WK Tropsmas cBeda, TO

0Ka3aJloCh, YTO BO3AYX JACHCTBUTENBHO W3MEHHUIICS,
MOJNYyYHT BHOBb CIIOCOOHOCTH TIOUICPIKHBATh TOpPEHHE
u neixanue. EnBa i korma-nmmbo B Kakou-mubo oOuia-
CTH 3HaHWs OOJiee MPOCTON OIBIT COMPOBOXIAICST 6O-
Jiee KOJIOCCANbHBIM pe3ynbraroM. OTHHM pa3oM  OI-
peleIsUTNCh  CcaMble  XapPaKTEPUCTHYECKHE  CTOPOHBI
JKM3HH PAaCTeHHH W JKUBOTHBIX M B3aUMHOE OTHOIIE-
HUE JABYX MHapcTB mpupoapl. COBPEMEHHHKH OLCHUIH
BCIO BaxHOCTh OTKpbiTus Ilpuctiu.  Kopomnesckoe
emy Oompiryro  Kommeiickyro
Melanb, W Mpe3uAeHT oOriiectBa, [IpuUHIIb, B CIedy-

IOIINX  KPacHOPEUMBBIX.

OOILECTBO  MPHUCYAMIO

XOTA  HECKOJIBKO

TBIX BBIPAXECHUAX TMOSACHUI BCHO TI'POMAIHOCTHL 3acily-

BHUTHCBA-

ru Ilpuctmn. «3T0 OTKpBITHE, — CKa3alm OH, — YOex-
JaeT Hac, 9YTO He CyIecTByeT OeCIHONe3HBIX pacTe-
Huii. Haummas ¢ BenmduecTBeHHOro 1gyda ¥ KOHYAs

TMOCJIICAHCIO  MEJIKOIO 6]>IIII/IHI(O}O, BCC IIOJIC3HBI

JUIst
yenoBeka. Ecim He Bcerma ObIBacT BO3MOXKHO YCMOT-
peThb UYAaCTHYIO IMOJB3Y OTACIBHOIO pAacTEeHUs, TO BO
BCSIKOM CITydae, KaK 4YacTh OOIIEro IEeJoro, OHO Yyda-
CTBYyeT B OYHINEHHHM aTMoc(epbl; B ITOM OTHOIICHUH
n Omaroyxaromass po3a M SIOBHTas BONYBS  ArOfa
UMEIOT OJMHAKOBOE 3HAUYCHHE; B CAMBIX OTHAJICH-
HBIX, HEOOWTAaeMBbIX Kpasx CBeTa HET HHM OJIHOTO JIyra,
HH OJHOTO Jieca, KOTOpbe HE HAaXOJWINCh ObI B IO-
CTOSIHHOM C HamMHM OOMEHe; BeTep IIOCTOSHHO YHOCHT
K HUM MWCIIOpPYEHHBIH Yy HAac BO3AYyX, MOANEPKHBas HX
poct m obecrieunBas Hally >XW3HbY». PacTeHme emaer
UCHIOPYEHHBIH JIBIXaHHEM BO3AyX BHOBb IPUTOAHBIM
JUIL JBIXaHWS — BOT OBUT BBIBOJ M3 omblta [lpmcrim.
IMocnenoBaBmiee 3a TeM

OTKPBITUE  KUCIIOpOJa H

pa3bsiCHEHHE COCTaBa YIJICKHUCIOTHI JIO3BOJIMJIM  BbI-
SICHUTD TIPUPONY ITOM CBSA3M MEXKIY IBYyMsl OpraHude-
CKMMH IapcTBaMd. JKHMBOTHOE MOIJIONIAET KHCIOPOJ
U BBUIBIXACT YIJIEKHCIOTY; PACTEHHE IOINIOM@AeT yr-
JIEKUCIIOTY M BBIIBIXAET KHCJIOPOZ, YACp)KHBasi Yriie-
pon mpu cebe. PacTeHHMe M IKMBOTHOE TIPEICTABISIOT
XUMHYECKYI0 aHTHTe3y. Benex 3a TeM Lenblid psij ¥c-
CNICZIOBAHMIl TOKa3aJ, YTO 3TOT MPOLECC Pa3IOKEHHS
YIIIEKHCIIOTHI, OYMINAIOIIMI BO3AYX, MMEET ele Jpy-
roe, qaxe Ooyiee BakHoe 3HaueHue. Ero ciemyer pac-
CMaTpHBaTh KaK IIPOLECC IMTAaHWUS pPAcTeHUs. YTiie-
pOJI, OCTAIOLIMIICS B pAaCTeHHH, 00pa3yeTr ero OpraHu-
YeCKOEe BEIECTBO, TO €CTh CIYKHUT JUI TOCTPOSHUS
ero tena. CnenoBarenbHO, B aTMOCHEPHOH yIIEKHC-

JIOT€ MbI OOJDKHBI BHICTH rnaBHeﬁunyo My pacte-
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HUs. XOTH CII€ A0Jro€ BpeMs 3Ty poOJib IMPOJAOJIKAIA
TNPUITACBIBATH BEIIECTBAM

IIO4YBBI, HO HCCOCTOATCIIBHOCTb JTHUX B033peHHﬁ JOKa-

YEpHBIM,  IEPErHOMHBIM

3aHa HECOMHEHHbIMH omblTamu. [lpucTiam, ozmHako,
NPHILIOCh HCIBITaTh OJHO M3 CaMbIX TOPBKHX paso-
JapoBaHUM, Kakoe TOJIBKO MOXET BBIIACTh HA JIONIO
ydaeHoro. JKemas BHOCIEACTBHM IIOBTOPHTH ONBIT, IO-
3aCITy>KCHHYTO

OH HE€ MOI' IIOJIy4YUThb

CTAaBHBIIMK €My TaKyl0 TPOMKYI0 U

cllaBy, OH TIOTEepIleNl Heyaady;
NPEXHUX PE3yIbTaTOB: PACTEHUS] YMOPHO HE XOTENH
pasnaraTh YIJIEKHCIOTY, HE BBIACISUIM W3 Hee KHCIO-
pox. XoTd 3TH HEyJayd He MOLIATHYIU €ro COOCTBEH-
HOTO JIOBEpHSl K TNPEKHUM OIBITaM, HO TEM HE MeEHee
CTaJI0 OYEBHAHO, YTO OT €ro BHHMAHHS YCKOJIB3HYIO
KaKOe-TO CYILECTBEHHOE YCJIOBHE OIbITa M IOTOMY OH
HE MOT' €ro BOCIPOM3BECTH. OTO YCIOBHE, OIMYILIEHHOE
Mpuctian, ObUI0 BCKOpe OTKphITO HWHrenrysom!, Ho
JUISL TOTO, YTOOBI OIEHUTH 3TO OTKPBITHE IIO JOCTOHMH-
CTBY, OCTaHOBHMCS CHAadajJa HECKOJIbKO IIoJpoOHee
Ha TIPUPOJIE CAMOro SIBIICHMSI.

OOpatnMcst CHOBa, W B IOCIHECIHHH pa3, K HaIIHIM
Mgt
W TOpPEeHHWE C YAapoM J[ABYX IIapoB; TEIUIOTa U CBET,

IpPH 3TOM OCBOOOKNAIOIIMECS, W CIyXaT Mepoil Cpoj-

mrapam. CpaBHUBAJIN  XUMHYECKOE  COCAUHEHUE

CTBA WM HANpPSOKCHUS, TO €CTh B3aUMHOIO CTpeMie-
HHMS 3THX Tell (YTO Yy HAac HPEACTaBISACTCS HATSHKCHH-
eM mpyxkuHsl). Jng Toro 9roObl HMX BHOBb pa3belu-
HHTb, Pa3opBaTh CBS3b MEXIy HUMH, I TOTO YTOOBI
NPUBECTH IIapel B IIpEXHee CBOOOJHOE MOJIOXKEHUE,

HY>XHO, HaIpOTHUB, 3aTPaTUTb JSHEPrUI0, CTOJIBKO KE

SHEPIUH, CKOJIBKO OCBOOOAMIOCH IIPH  CTOJIKHOBEHHH.
Takum 00pa3oM, CTAaHOBHTCS OYEBHIHBIM, 4YTO sBIIe-
HHE, O0paTHOe TOPEHHIO, JOJDKHO
HEe OCBOOOXICHHEM, HE pasBUTHEM OSHEpPIuu,

HPOTHB,

COIPOBOKAATHCA
a Ha-

Mexny
T€M KaK COEIMHEHHE, TOPEHHE COBEPIIAETCS CaMo CO-

TIOTJIOIICHUEM, SanaTOﬁ SHEPIrUu.

0010, pa3IOXKEHHWEe, BOCCTAHOBIECHHE TPeOyeT yJacTHs
MOCTOpOHHEH »Heprum. Jias TOro 49ToOBl CXKedb KYCOK
YIS, €r0 HYXXHO TOJNBKO TOMXKEYb, W 3aTeM OH TOPUT
yke 0e3 TOCTOpOHHEro JeHcTBHsA. B HEKOTOpPBIX CIy-
9qasgxX MbI BHJIENH, YTO YIOJb MOXET IaXKe 3aropeThCs
caM coOOH, KaKk TOJBKO TPUJIET B CONPHKOCHOBEHHE C
KHCIIOPOZIOM Bo3myxa. Hampotus Toro, [utst pasnoxe-

I TakoBo Xomsguee MHEHHE, HO Ooniee TIIATEIBHOE H3y4e-
HHE WCTOPUH BOMpOCA TIOKA3bIBAET, YTO M Ty CTOPOHY BOIPO-
ca Ipuctim BeisicHII paHee MHrenrysa.



HUSl YIJIGKUCIIOTH WM BOABI HYXXHO IIOJBEprarb HX
JIEMCTBUIO OUYEHb BBICOKOHM TemmepaTypbl. llpexne na-
)K€ IoJlarany, 4YTO pas3fioKEeHHE TAaKUX MPOYHBIX CO-
€IMHEHUH HEBO3MOXKHO HHAue, Kak Ipu COJEHCTBUU
TPEThEro Teja, KOTOpoe ObUIO OBl OJapeHO OOJIBIIUM
CPOJCTBOM K KHCJIOPOILY M OTHHMAJO OBl €ro y BOJOpPO-
ma u yriepoma. Ho B cpaBHHTENBFHO HeoaBHEE BpeMs
XMMHKH OOpaTWIM BHUMaHHE Ha SIBICHHUS pa3JioiKe-
HUsl Oe3 ydacTHsA TPEThero Teja, Ha SIBJICHHUS pacmaze-
HUSl WIM, KaK WX HAa3bIBAIOT, Aucconuanud. s Toro
YTOOBl TOABEPIHYTh IHCCOIMALUH YTICKUCIOTY WIH
BOLYy, HMX HYXHO MpOIyCKaTb Yepe3 pacKaleHHbIE
TpyOku. [lon BimsHEEM COOOIMIaEMOTO WX YacTHIAM
IBIDKEHUS, TO €CTb TEIUIOTHl, COCAMHEHHS Kak Obl
pacIiaThIBalOTCS M paclagaroTcs Ha CBOU COCTAaBHBIE
Hayajla, KOTOpble JOJDKHBI OBITh yHaiaseMbl IO Mepe
MOSIBICHNS, WHAa4e OHH MOTYT BHOBb COCIUHUTHCSH, H
Mbl HE€ TIIOJYYHUM TIIOJIHOI'O Pa3JIOKCHUS. OTHOU_leHI/Ie
MEXIy TeIUIOM, BBIIENSAEMBIM IPU COCOWHEHUH, H
TEIJIOM, IOIVIOIIAEMBbIM IPHU Pa3IOKEHHH, CTPOro Oll-
penenenHoe. CKONBKO €IUHUI[ TEIUIOTH BBIAEISAETCS
Ipu cropaHudl (yHTa yriaepoja B YIJIEKHCIOTY, POBHO
CTONIBKO € EIWHHUI] JIOJDKHO TIIOTJIOTHTBCS TP BOC-
CTaHOBJICHUH 3TOTO (pyHTA YIIIEpOsa U3 YIIEKUCITIOTHI.
OTHM IIyTeM MBI NPSIMO MPUXOAUM K 3aKIIFOYEHHIO,
YTO PAa3JOKEHHUE YIIIEKUCIOTHL,

pacT€Huy, OOJKHO

coBeplLiafonieecss B
COMNpPOBOX/IATHCSL  TOTJIONICHHEM
TEIUIOTHI WITM BOOOIIE SHEPTHH W YTO MEPOH 3TOTrO MO-
[JIOMICHHST [JOJDKHO CIY)KUTh KOJHYECTBO YIJIEPOa,
omTiararomeecss TakuM oOpa3oM B pacteHmd. Ho OTKy-
a ke BO3bMET PAcTeHHE 3Ty HEOOXOOUMYIO s HEero
sHepruto? CaMo co3JaTh €€ OHO HE MOXKET — DHEprus
He cosupaercsi. OUEeBHAHO, OHO JODKHO MONYYUTh €e
u3BHe. Pa3nokeHHe YITIEKHCIOTHI B PACTEHUH MOXKET
MPOUCXOJUTh TOJHKO TPH YCIOBHU IMOCTOSIHHOTO TPH-
TOKa 3Hepmn U3 BHCHIHECIO HUCTOYHHKA. BOT 3TO-TO
YCIOBHE W YCKONB3HYJIO OT BHHMaHus [Ipucrim; ot-
KPBITHE DTOrO YCIOBHS COCTaBIseT 3aciyry HHreHry-
3al. VHreHry3 mokasai, 4TO pa3liOKCHHE YIIIEKUCIIO-
Thl B PACTCHHU MPOUCXOMUT HE MHA4e, KaK MOJ BIHS-
HHEM COJIHCYHOTO CBeTa. PacTeHHs B TEPBOHAYAIBHO
HE YJABaBIIKXCS OMBbITaX [IPUCTIIH, BEPOSTHO, HE IO-
Jy4aJld JIOCTATOYHO CBETa, IMOTOMY OHM M HE pasliara-
T YTIIEKUCIIOTHL.

I Kak 3aMeueHO BBIIIE, IEPBBIC OIBITHI B ITOM HaIlpaBIie-
HMH cenaHbl Taioke [Tpuctim.

Pacmenue kax ucmounux cumst

ConHue, COMHEYHBIN JTyd, W €CTh Ta CHJA, KOTOpas
pacmiaTeBaeT M pa3bEeWHAET YaCTHIBI yriepoja u
KHCJIOpOJia, KOTZla B PACTEHHWH IMPOMCXOAUT PasiIoxke-
HHUE€ YTIEKUCIOTH. JIJIi HENpHBBIYHOTO CIIyXa MOXKET
MIOKa3aTbCsl CTPAHHBIM BBIPAXKEHUE: COJHEYHBIH JTyd
— cuna. M3 exelHEBHOTO ONBITa Mbl 3HAEM TOJBKO,
YTO OYEHb NPUSTHO MOTPEThCSA HA CONHIE, YTO IOPOIO
9Ta TEIUIOTa CTaHOBHTCS, MOXalyil, Oojee 4eM IpH-
SITHOH, HO HY)KHO JUIMHHOE CLEIUICHHE YMO3aKIIFoue-
HUW M BBIYUCICHHH, 4TOOBI yOCOWTh HAC, YTO 3TO HE
TONBKO CHJA, HO W TpoOMagHas CHiIa, — Majo TOro,
YTO 3TO MOYTH EIMHCTBEHHAs CHJa, KOTOPOIO Yeso-
BEK MONb3yeTcs /Ul CBOMX LEIed. B caMoM Jele,
KpOME€ CHJIBI MOPCKOro ImnpujivBa, KOTOPLIM II0JIB3Yy-
I0TCS. B HECKOJbKMX moprax EBpombl M KOTOpBIM 3a-
BHUCHT OT CHIBl TNPUTSDKEHUS JIYHBI (M COJNHIA), BCe
OCT&JIBHBIE JIBUTATENH, BCE OCTaJIbHBIE HCTOYHHKHI
CHJIBI NPSIMO WJIM KOCBEHHO 3aBHCAT OT CHJIbI COJHEY-
HbeIX Jy4yed. IlaneHue Boabl B peKax, IBU)KEHHE BO3-
Joyxa B arMmocdepe, NpUBOAALIES B JBUKCHHUE MEINb-
HUIBI W BETPSHKH, OOS3aHBI CBOMM IPOHCXOXICHH-
eM conHLy. CKpbITast 3Heprus, NpejacTaBisieMas TOIl-
JIMBOM, KaK MBI TOJBKO YTO YCIEIH yBUIETh M YBHAUM
emie moapoOHee, NMPOUCXOTUT OT conHua. Jlaxe cronb
OT/AJICHHBIE, TO-BUAVMOMY, SIBICHUS, KaK SIBICHHS
3JIEKTPUYECTBA, KOTOPHIM MBI IIOJB3yeMCSl A CBOUX
MPaKTHYEeCKUX Ieliel, MOTryT OBITh CBS3aHBI C Jes-
TEJIBHOCTBIO CONHLA. B BonpTOBOH nyre, mosydaemoit
IpY TIOMOIIM TaJbBAaHWYECKON OaTapeW, HaM CBETHT
CONHIE, M 3TO HETPYAHO JOKa3aTb. OIEKTPUUECKUH
TOK, HAaKaJMBAIOIIMHA yINIK, 3aBUCUT OT TOro, 4To B
GaTapesx OKHCISIETCS, CrOpacT H3BECTHOE KOJIMYECT-
BO METAUIMYECKOro IWHKA. Ho 3TOT IMHK He Haxo-
JUTCS B MPHUPOJE B METAIMYECKOM COCTOSIHHH, OH
BCTpEUaeTcss B COEIMHEHHM C KHCIOPOJIOM, TO €CTh
BIIOJIHE CTOPEBIINM; IJISI TOTO YTOOBI €r0 PacKUCIUTH,
cliesaTb BHOBb CIIOCOOHBIM K TOPEHHIO, HYXHO OT-
HATh y HETO KUCIOPOX; 3TOTO JOCTUTAlOT IIPH IMOMO-
IOM YIJIs,, KOTOPbI OTHUMAET Y LIMHKOBOW pyIbl KHC-
JIOpOJI, a caM cropaer B yriekuciaory. Ho stor yroms,
JIpEBECHBI WIM KaMEHHbIH, IPOU30IIE] B PACTEHUU
W3 YIJIEKHUCIIOTHI, PAa3JIOKEHHOH CONHEYHBIM JIyYOM.
BoT muHHBIN IyTh, COSAMHAIOIIMHI JIyd COJHLA C JIy-
YOM OJIICKTPUYECKOIO CBeTa. SIBHas HSHeprus COIHEdY-
HOTO Jyda, IOTpauyeHHas Ha pPa3IoKEHUE YITIEKUCIIO-
TBl B PACTEHUSIX, NpUHANA (POpPMy CKpPBHITOH, NOTEH-

[UAILHOM JHEprHH, Kakol 00JazaeT OCBOOOXKIEH
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HBIA U3 YIJIIEKUMCIIOTBI  YIVIEPOA: JTH TIOTCHUUAJIbHAsA

SHEpTUs YIAepog» B IMPOIECCE BOCCTAHOBIEHMS IIMH-
uonoii pyThl HepeluIa Ha LMHK: YIVIEPOA Cropels, HO
MOMYYMIICS. METAUIMYECKHH LWHK, CIIOCOOHBIA To-
pcte. B rampBaHmueckoil Oarapee IIMHK OKHCIHICS,
Cropen, W €ro TIOTeHIWaldbHAas OJHEPrus IpHHsIA
¢dopMy SBHOW B BHAE OHIEKTPHUECKOTO TOKa, KOTO-
pBIA. HakalMB YIJIM, NPOSIBUICS B BUAE cBera. Tako-
Ba CIOXHAs IIeMb TPEBpAIICHUl SHEPruu, CBSI3bIBA-
IoIlas SBJICHUs, COBepIIarolmuecs Ha 3emie, C jes-
TENBHOCTBIO coMHIA. Ho MbI MOXeM cocTaBUTH cebe
Gosiee ONpeseICHHOE IMOHATHE O 3HAYEHUH COJIHEYHO-
T0 JIy4eHCIyCKaHHS, CAENaB INPUMEPHYIO OIEHKY TO-
TO KOJNMYECTBA JHEPTUH, KOTOPOE JMOCTABISACTCS HaM
comHeM. MBI MOXKEM OIpEeNeNNTh, KaKOoe KOIMIEeCT-
BO CAMHMI[ TEIUIa COJHLE IOCBUIAET Ha H3BECTHYIO
KBaJpaTHYIO IUIOLAAb 3€MJIM, a 3Has MEXaHUYECCKUil
SKBUBAJIICHT TEIUIOTHI, B COCTOSHHMH BBIPa3UTh JHEP-
THIO COJHEYHOTO JIyda B CJWHHIAX MEXaHW9eCKOH pa-
OOTEL.

Ilo BbluucnenussM My1o, COJIHEYHBIH CBET,

Bbimajatomuii B Ilapwke B ACHBIH JieHb Ha IOBEpX-
HOCTh OJHOTO KBAJPaTHOTO METpa, MOXET B TEUCHHUE
BOCBMU MJIM JIECATH HYacOB MPOU3BOIUTH pabOTy, paB-
HSAIOILYIOCS MPUMEPHO pPaboTe OAHOW JIOMAAWHON CH-
JBl. DPUKCOH BBIYMCIMI, YTO €cau OBl MOXHO OBLIO
YTUIM3HPOBAaTh BCIO COJNHEYHYIO TEIUIOTY, BBINAJAlo-
OIyI0 Ha KpeIK (QuiafenbQUiACKUX JOMOB, TO €€ ObI-
no 6b1 pmocratrouno mist 5 OOO mnapoBbIX MAIIMH B
20 cun kaxkmas. Berumcisia ganee, Kakhe KOJOCCAIIb-
Hble IU(PHI MPEACTaBIIeT KOIMIECTBO TEIUIA, BBINA-
JAIOMEr0 Ha KBAJpAaTHYI0 MWIIO, OH BOCKIUIIACT:
«ApxuMe[ TpH TOMOIIM phlYara Opaics MOTHATH
Mmup. S ke yTBEpXKIalo, YTO, KOHLEHTPHPYS COIHEd-
HyIO TEIUIOTY, MOXKHO INOJTy4YHTh CHIy, CIOCOOHYIO OC-
TAHOBHUTH 3€MJII0 Ha XOAy». Mymo W DpHKCOH HE Or-
pPaHUYMINCH, BIIPOYEM, TONBKO IU(paMu: OHM Ipen-
CTaBWIM OIBITH, HArJSJHO IIOKa3bIBAIONIME, KaKOM
3amac dHEPTUM IPEACTABISIIOT COJHEYHbIe Jydu. My-
IO CcJeTan HEeCKONbKO OYeHb IPOCTHIX IpPHUOOPOB, B
KOTOpbIX MpPH IOMOLIM OJHOW COJIHEUHOW TEIUIOThI
MOXXHO KHUIIITUTH BOJIY, BapHTh Cyll M OBOIIY, II€Yb
OH CJeTan HECKONbKO IapOBBIX U

BO3QYIIHBIX MallWH, NPUBOAUMBIX B IABUXCEHUE COJIH-

xje0: HaKOHeIl,
uem. M3 Bcex NpUMEHEHMH COJIHEYHOrO CBETa, Mpea-
nmaraeMelx MyIlo, eBa JIH HE BCEro HHTEPECHEee CO-
HEYHBIE HACOCHI IUISI OPOIICHUS ToJeH. DTH HacoCHI
HE TOJBKO JEMCTBYIOT NIapoOBOW CHIIOM, HO M NIEHCTBY-
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0T BIIONHE I[EJecO00pPa3HO. TO €CTh PEryIUPYHOTCS
CaMoOr TOTPEOHOCTBIO SI BOZAE, TaK Kak JAalT TeM 0o-
Jee BOJIBI, Ye€M CHIIbHEE OCBEIICHHE, a CJICJOBATEIb-
HO — YeM CHIIbHee 3acyxal.

Beero ckazaHHOro mocraroyHo, 4to0 yOeauTh Hac,
YTO COJIHEUHBIH CBET TMPEJCTABISAET MOTYYMH MCTOY-
HUK CHWJIBI M YTO 3Ta CHJa pasjiaraeT B PACTEHHHU YTJie-
kuciotry. Camoe pacTeHHE HE B COCTOSIHUHM JaTh He-
00XOMUMYIO UISI TOTO CHIIYy: OHO CIYXKHT, €CIIH MOXKHO
TaK  BBIPA3UTHCS, TOJNBKO  MEXAaHHU3MOM, IPHUBOJIOM
VIS TIPUJIOXKEHMS CHIIBI COJTHIIA.

CrnenoBatenbHO, U B (U3MYECKOM, KaK U B XUMH-
YEeCKOM, OTHOIICHWH PACTCHHE TMPEACTAaBISIET COBEP-

IIEHHYI0 ~ MPOTHBOMOJIOKHOCTH  JKUBOTHOMY.  JKu3HB

pacTeHus  INpPEACTaBIsieT  IOCTOSHHOE  MpPEBpalLeHUE
SHEPTUM COJHEYHOIO JIyda B XHMHYECKOE HAampshKe-
HHUE; OKU3Hb JKUBOTHOTO, HAOOOpOT, TPEICTaBISACT
MPEBPAIllCHHE XMMHUYECKOTO HAMPSDKCHUS B TEIUIOTY
W JBIDKCHHE. B OmHOM 3aBOAWTCS MpPYXKWUHA, KOTOpas

CITYCKa€TCs B IPYroM.

He cnenyer, omHako, mymarb, dYTOOBI 3Ha4YeHHE
COJIHEYHOTO CBETa CTANO IIOHATHO, Kak TOmbKo Ilpm-
ctm ¥ MHreHry3 OTKpbUIM (akT ero ydacTust B Hpo-
Hecce PasIoKeHHs yrieKucnoTsl. IIpomo Gornee mo-
Jdy CTONETHs, MpEeXIe 4YeM BBIpadOTaNoCh HACTOSIIIEe
Hay4yHOE, MEXaHHYecKoe

npeacTaBiaeHue o0 ITOM

mpouecce. OTHM YCHEXOM Hayka IJIaBHBIM 00pa3oMm
oOs3ana  Maitepy u ['enpmromeily. Mexay TeM Kak
HpeXkae MOriaa OBITh pPedb TOMBKO O KAKOM-TO HEMO-
HATHOM OJNaroTBOPHOM BIWSHHM CBeTa, Maiiep mep-
BBl SICHO BBICKAa3all MbICIb, YTO COJIHCUHBI CBET IpHU
9TOM HE TOJIBKO BIUSET, HO M B OyKBaJbHOM CMBICIIE
3aTpauuBacTCs, PpAacXOAyercs, IIOIJIOIAECTCS pPaCTCHU-
€M, 4TO JKMBas CHIAa Jy4a IIPU 3TOM IpeBpamaeTcs B
XMMHYECKOE HANpsDKEHHE, 4TO 3THM 3allacoM COJHEd-
HOM SHEpPrMH MBI TONB3YEMCS B HAlleM TOILUIUBE, B
JKM3HEHHBIX TIpolleccax Hamlero opraHmsma W T. 4. Ho
MPEIOCTaBUM JTydIlle €My CaMOMy TOBOPHTh CBOHM
HECKOJBKO BHUTHEBATHIM, HO KPaCHOPEYMBHIM, 00pa3-
HbIM si3bIkOM. «IIpmpoma, — roBopuT OH, — THO-BH-

JIMMOMY, TOCTaBuia ce0Oe IENbl0 yIOBHTh Ha JIETy H3-

1 Cm. Moo ctaTbio «bopbr0a pacTeHus ¢ 3acyXoit» B COOpHH-
ke «3emnenenue U Qusuonorus pacrenuin». Mocksa, 1906 T.
(Crarps noMerneHa B KoH1le 3Toi kauru.IIpum. 1949 .)



nTUBarolMiics Ha 3eMil0 CBET M, OOpaTuB 3Ty IO-
JBIDKHEHIIYI0 U3 BCEX CHJI B HEMOIBIDKHYIO (opMmy,
B TakOM BHJIE COXpaHUTH ee. [IJIsl NOCTMIKEHHs ASTOU
IeTH OHa oONeKksna 3eMHYI0 KOpy OpraHM3MaMH, KO-
TOpblE B TEUCHHE JKU3HM MOIJIOLIAIOT COJHEYHBIH
CBET U Ha CUET 3TOH CHJIBbl 00pa3yloT HEeNpephIBHO Ha-
KOTIISTIOIIHHCS HAIPSDKCHUSL.
Ot Pactutenbubiii  Mup
MIPE/ICTAaBIsIET CKIad, B KOTOPOM JydYH COJHIA 3amep-
JKMBAIOTCS M 3aIlacaroTcs Ul JalbHEHIIero IoJIe3HO-
ro ymorpebnenus. OT 3TOH 3KOHOMHYECKOH 3a00TIIH-
BOCTH TPUPOABI 3aBHCHT (PU3MYECKOE CYILECTBOBA-

3arac XAMHUYECCKOro

OpraHu3Mbl  pacmerus.

HUE YENOBEYECTBA, M YK€ ONWH B3IVIAA Ha POCKOII-
HYH0 PaCTHTENHHOCTh BBI3BIBAET WHCTHHKTHBHOE YYB-
CTBO 0JIATOCOCTOSTHHSI.

TakuM 00pa3oM, B pPas3IOKECHHH YIJICKUCIOTHI U
00pa3oBaHNM OPraHWYECKOH MAacChl pPACTEHHs MBI
“MEEeM BCE YCJIOBHS KaKOTO-HHOYAb TEXHHYECKOTO
MPOM3BOJACTBa. MBI MMEEM IBHTATENlb — COJNHEYHBIH
JIy4, MAallMHy, K KOTOPOHM Ipuiaraercs 3TOT JBHIa-
TeJlb, — pPACTeHUE, CHIPOM MaTepual — YIJICKHCIIO-
Ty, 00paOOTaHHBI NPOAYKT — OPraHUYEcKOe Bellle-
CTBO pacTeHUsI.

PaccMoTpuM  TOOMMKE CcaMblif  MEXaHH3M  3TOTO
mpoiecca.

[lo3HakoMuMCsl TIpeXkIe BCETO C HCTOYHHKOM CH-
JIbl, C COJHEYHBIM JIydyoM. V3BECTHO, YTO JIyd COJIHEY-
HOTO CBETa WM KaKOTO Jpyroro OEJIoro HMCTOYHHKA
HEOJHOPOJEH: OH COCTOMT W3 MHOXECTBa Pa3HOPOJI-
HBIX JIy4del, OTJIMYAIOIIUXCS, MEXKIYy NpPOYHM, CBOUM
uBetoM. OOBIKHOBEHHO pas3iM4aloT JIydd CEMH LiBe-
ToB. llBeTa 3TH — IBeTa pajyru: KpacHBIHA, OpaHKe-
BB/, JKENTHIH, 3€NeHbIl, Toay0oi, cuHuUil, ¢(uonero-
BbIi. DTO pas3yioKeHue Oenoro IBeTa Ha €ro COCTaB-
HBIE CEMb I[BETOB IMPOM3BOMIAT BCErO MpOIIe NPH MO-
MOIIM CTEKJISHHOW Tpu3Mbl. Ecnu B OKOHHOW cTaBHE
Ha COJHEYHOW CTOpPOHE CHeNaTh HeOOIbIIOE OTBEp-
CTHE, TO NPOHMKAIOIIME Yepe3 HEro COJIHEYHBIC JIy4d
IanyT Ha MOy HM300pakeHHWe CONHIIA B BHUJIE CBETIIO-
ro KpymJIOro ISITHA; HO €CIM Iepell OTBEPCTHEM IIO0-
CTaBUTh TPU3MY PEOpPOM BHHU3, TO H300paKEHHE IIe-
PEMECTUTCS Ha CTEHY, U BMECTO KpPYIJIOTO MSATHA IO-
JMYYUTCS TOJIOCA, OKpAIICHHAss B TOJBKO YTO ITIEPEUHC-
JICHHBIE CeMb PaIy)KHBIX LBETOB: C OIHOrO Kpas Oy-
JeT KpacHbBId, ¢ Apyroro — (QHOJETOBBIH. Ora pa-
IyXHas Toioca HasbBaeTcs cnexkmpom. Korma myd
0eoro cBeTa mMajacT Ha MOBEPXHOCTh KaKOro» U OyIb

Pacmenue xax ucmounux cunvl

Tela, OH OTYaCTH WJIM BIIOJHE Toriomaercsa. Ecmu
BCE JIyud OyAyT TOIJIOLICHBI TEJIOM, TO IOBEPXHOCTh
OyzeT 4epHOH; eCITi BCe JIydH OyIyT OTPaKEHBI B OJIH-
HAKOBOW CTENEHHU, TO MOBEPXHOCTh OymeT Gemoit. Ec-
JIM )K€ 9acTh Jydel OyAeT MOTIJIoIeHa, 4acThb OTpa)e-
Ha, TO TeJo OyAeT OKpaIIeHO B IBET TeX Jydel, KOTo-
pble, oTpaxasch OT Tella, MOMamyT HaM B Iia3. To ke
CIpaBeUIMBO M OTHOCHUTEIBHO MPO3PAYHBIX TEJN: €CIH
TENO MOIVIOUIaeT BCE Jy4YH, OHO HEHpO3pauHo, YEepHO;
€CIIH OHO MPOITYCKaeT BCE JIy4d, OHO BIIOJHE IIPO-
3padHO, OecIBeTHO, Kak BOja WM cTekyio. Ecmu ke
TENO 3aAeP)KUBACT OAHH JIyYd W HPOIYCKaeT Ipyrue,
TO OHO OyAeT OKpamieHO B IIBET TeX JIydeH, KOTopble
OHO TporryckaeT. Eciam yd, OoTpakeHHBIH OT IBETHO-
ro Tejla WIM HPOIISNIINH Yepe3 LBETHOE Telo, Oynem
pasnaraTb IpU3MOH, TO, OYEBHUIHO, MOIYYUM YK€ HE
MOJTHBIA CEMHUIBETHBIM CIHEKTP, a TaKOH, B KOTOPOM
MOTJIOIEHHBIE JTyYH OyIyT OTCYTCTBOBATS.

IMomoGHOe siBIEHHWE MPEACTABISIET HAM  PacTH-
TenpHOCTh. [Ipu sipkoM, 0GelloM COJHEYHOM CBETE JieC
WIA JIyT TPEICTAaBISIOTCS HaM 3€JICHBIMH; SICHO, 4TO,
noiydasi Oenblii CBET, OTpakasl 3€JICHBIH, JHCT A0J-
JKeH OBUI IOIJIOTUTB, YHAep)KaTh YacTh IOJTYYEHHOrO
cBerTa.

Ilpexxne wem penmath W3 3TOro (hakra KakOH-HH-
OyIb BBIBON, IIOCMOTPUM OJNMXKE, OT YEero 3aBUCHT
3eleHbId LBeT JMCTheB. Kakylo OBl 3eJeHylo 4acTh
pacTeHus MBI HU CTall MCCIEAOBATH MOJ MHKPOCKO-
TIOM, MBI BCKOpe yOeauMcsl, 9To OHa cama 1o cede Gec-
[BETHA; OHAa COCTOMT U3 IIy3BIPHKOB,
KJIETOYKaMHU, CTEHKM KOTOPBIX IIPO3pauHbl, KaK CTEK-
JIO, a HANONHAKIMIAs] WX JKUAKOCTh OECIBETHAa, Kak

Ha3bIBACMBbIX

Bojga. Ho B 3TOM JKHMIKOCTH 3aKJIIOYEHBI TENbIa, HIIH
KPYIHHKH, SPKOM3YMPYAHOTO LBETa. DTH Telblla HO-
CSAT Ha3BaHUE XJI0popula, WIN JHUCTO3CICHH. JTHM
KpYIUHKaM  XJIOPOQHIIa pacTeHHe O005S3aHO CBOUM
3€JIeHbIM IBETOM, IOJOOHO TOMY, Kak KpOBb 00si3aHa
CBOMM I[BETOM ILIABAIOIIMM B OECIBETHOH ILIa3Me
KpOBSIHBIM TenbliaM. Tenepb MOCMOTPHUM, YTO CTaHET-
Csl C JIy4OM COJIHIIA, KOTJla OH YINajeT Ha MOBEPXHOCTh
3€JICHOTO JIUCTA: KaKue JIydd MpOHIyT uepe3 JMCT, Ka-
KHe 3aaepxarcs B Hem? [ 3TOTO CTOHUT TOJIBKO IMPO-
MyCTUTh JIyd CBeTa 4Yepe3 JIMCT U 3aTeM pa3lIoKUTh
9TOT JIyd MPU3MOIl, U TOTYAC YBHUIHUM, KaKoe H3MEHe-
HHE MPOU30MJAeT B crekTpe. Te sy4n, KoTopble OyayT
OTCYTCTBOBaTh B CIEKTpE, TO €CThb Te, BMecTo Koto-
pBIX B cHeKTpe OyayT 4epHble NMPOMEXKYTKH, OYEBHUI-



Mproxerel

Nno, OCTAINCh B JIICTE, IOIJOTIINCH €r0 BEMIECTBOM.
MpbI MOXeM cienaTh 3TOT OIBIT eIle TOYHee: TaK Kak
IUCT PAcTeHHs 3aBHCHT OT XJIOpO(MIUIA, MBI TIOCTa-
paeMcs HaOWTb TIOTJIOIIEHHWE CBETa  XJIOPOQHILIOM.
Xnopohwt MOXKHO HaBlIedb W3 JIUCTEEB CIHPTOM.
Beskomy u3BeCTHO, 4YTO HAcTolWka Ha 3BEpOOOIHBIX,
MONBIHHBIX M JAPYIMX JIMCThAX OKPAIIUBAeTCs B IIpe-
BOCXOJHBII 3€NeHBI LBET: 3T0 — LBET XJOpO(HIIA.
CnenoBaTelbHO, BMECTO IIOYTH HEMPO3PAYHBIX JIHCTh-
€B MBI MOXEM B3AThb I OIBITA COBEPIICHHO IPO-
3payHBIi HACTOW xJjopodwmia. DTOT pacTBOp B CTEK-
JSTHHOM COCyJ€ MBI MOMECTUM Ha ITyTH CBETOBOTO Iy-
Ya M 3aTeM pPa3IokKUM OTOT Iyd Npu3Mod. Bor kakoi
CIIEKTp TPEJCTaBUT HaM JIyd CBeTa, MNpOIICUINA de-

pe3 spkuid 3eieHblid pacTBop xjopodwmwmia. Kpaitaue

kpacHble Jqyun (0T A mo B, ¢ur. 83) mpoiinyr He mo-
TJOMmasich; HAa MeCTe JK€ CaMbIX SPKHX KpacHBIX,
OpaHXKEBBIX M YaCTH JKENTBIX B CIIEKTpe OyneT uepHas
nonoca (¢ur. 83, or B no D)3enensie nyan (ot D
U HEMHOTO NpaBee) HE OyOyT IIOIJIONICHBI, B CIIEKTpe
Oynmer spkas 3eieHas I0JIOCA; CHHHE U (DPHUOJICTOBEHIE
myan OynyT Taxke mnornomeHsl. ClieoBaTeNbHO, BMe-
CTO BCEX CEMH IBETOB B CIEKTPEe XJIOpO(pumiula MBI
YBHIUM TOJIBKO TIOJIOCY TEMHO-KPacHOTrO LBETa U Apy-

T'YI0O — SIPKO-3€JIEHOTO IIBETa; 00€ IMOJI0CK OyayT pas-

I @urypa 83 mpencrapiser n300pakeHHE COIHEYHOTO CIe-
KTpa M CIeKTpa mnoriomenust xmnopodumia. Camas depHas
9acTh MOCJIEIHETO JIOKUT B KpacHOW wacth crekrpa. Portorpa-
(hupoBaHKE STHX CICKTPOB O MOCIEIHETO BPEMEHH IPEICTaB-
TS0 3HAuMTeNbHbIe TpyaHoctH. Jlerom 1893 r. MHe ynamoch
HOJTy4HTh BIIOJIHE Y/OBJICTBOPUTEIbHBIE (oTorpaduu, KoTo-
pble ¥ OBUIM MHOIO IOKa3aHbl Ha ChE3Jle ECTECTBOMCIIBITATEICH
u Bpaueid B Mockse, B siHBape 1894 r. BykBbl 0003Ha4aroT Tak
Ha3bIBaeMbIe (payHr(epOBbI TUHUH COTHEUHOTO CIIEKTpa.
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JCJICHbI YCPHBIM IPOMEKYTKOM. M3 sroro MM MOXeMm

3aKIIOYUTh, YTO IIOJy4YaeMbIii HAaMH OT  PACTCHUS
3€lCHBI [BET HE YKMCTO 3€JE€HBIM, a CMECh 3€IEHOr0 M
KpacHOro. B CmpaBemIMBOCTH 3TOr0 MOXHO YOCIHUThb-
cs BeCbMa MPOCTHIM W JIOOONBITHBIM oOmbIToM. Camoe
OOBIKHOBEHHOE,  BCTpPEYAIOLICeCs] B

Tpoaaxe CHHEC

(‘Texno, moOrINONAs 3€JEHbIC JIyYH, IPOIYCKAET YacTh
KpacHbIX. I[IOHATHO, 4YTO €CIM CMOTPETh Yepe3 TaKoe
CTEKJIO Ha 3€NeHYI0 paCTUTEJILHOCTh, TO OHO, IIOTJIO-
mas MochbllaeMble B HAIl TJia3 3eleHble JIydd, Oyaer
NOMyCKaTh JI0 HEro TONBKO KpacHble. Hemenkue ontu-
KA BOCIOJNB30BAIMCH 3TUM (HAKTOM Uit TOTO, YTOOBI
NPEVIOKKUTh IyOJIMKe TON HECKOIBKO 3aMBICIOBATHIM
Ha3BaHHEM JIpuUmMpoPumocKkona  JOBOJIHHO

MHCTPYMEHT. DTO MPOCTO CUHUE OYKH, HO CTOUT UX

3a0aBHBII

TONBKO HaleTh, U BECh MHP IPEACTABISETCS «B PO30-
BOM cBere». Ilol SCHBIM CHHHM HEOOM pa3BepThIBACT-
csi  (aHTacTHyeckuii JaHmmAPT C  KOPAIIOBO-Kpac-
HBIMH JIyramMu ® Jiecamu. Ha stoT pakt He memano Obl
oOpatuth
YIOI[AIOM B

HUKOrJa HC

BHUMAaHUC HHBIM JKUBOITUCLIAM, HEPEAKO

CBOUX IIaHIIHIa(bTaX HeBO3MO)KHOﬁ,

BUJAHHOH MajaxuTOBOM 3eieHblo. [lo

BCel BCPOATHOCTH, B OTUX HEYJAAYHBIX IIONbITKaX Xy-

JOXHHUKU  CTPEMSATCA I/I306p213I/ITI) BO3MOXXHO  YHCTBIN

3eNIeHBIH IBET, MEXIy TeM KaK IBET PaCTUTEIBHOCTH
HMMEHHO CMELIAHHBIM, 3eICHO-KPACHBIA!.

I He oOnamass HEOOXOOMMBIMHA TEXHUYECKUMH CBEICHUS-
MH, KOHEYHO TPYIHO [aTh B 3TOM OTHOLICHHUH KaKOW-HUOYIb
ONpeeNeHHbIH CoBeT. M3 BceX MHHEPATIbHBIX 3eJIEHBIX KPacoK
XPOMOBas 3eJIeHb BCErO OJIKE MOXOIHT MO CIEKTPY K XJIOpOo-
(buiTy, TaK Kak ee 3eNCHbIA IIBET COCTOMT W3 CMECH KPaCHBIX U
3eNieHbIX JTydeil. OYeBHIHO TONBKO TO, YTO W3 CMECH JKEITOH U
CHHEl  (CTICKTpaJbHO-CHHEH)  KpPAacKd  HeNb3sl  MOIy4dTh
3€JICHBIH IIBET, CXOIHBIH C 3¢JICHBIO JINCTBBIL.



Oxpacka eodopocnu. Cune-3enenvie 6odopocnu: 1 — ocyuniapus, 2 — apmpocnupa. 3 cyumo-

Hema, 4 — mukpoyucmuc. Kpemnosemxu: 5 — nunmyuipus, 6 - onmemuss (na HUMU CYUMoHe-
Mel). 3enenvie odopocuu: 7 — kiocmeputl, 8 - cemamokokk, 9 - snmepomopga, 10 - uacmev ee
10O CUbHBIM V6e) , 11 -mp onus, bypvie 6odopocu. 12 - ackoghunnym.

Kpacnwie sooopocnu: 13— nmunoma.






Ho Bepuemcs x Hamedl wenu. Mbl jkellaid y3Harth,
KaKHe JIydHd CBETa MOTJIOLIAIOTCS PACTEHHEM, W y3HAIH,
9TO XJOpOMMIT TIOTJIOMAET M3BECTHBIE KpPAacHBIE,
OpaHXEBble U KENThlEe JIy4d, BCIEACTBHE YEro B €ro
CIIEKTPe Ha 3TOM MECTe MOSBISIETCS dYepHas MONOoca.
Tot ke (GakT MOXKHO IPOBEPUTH HAJ OTHEIBHBIM XJIO-
POGUILIOBEIM 3€pPHOM MOA MUKPOCKOHOM. BmecTo Toro
YTOOBl NPOKIAABIBATh CHEKTP Ha CTEHE, MOXKHO IpH
MOMOIIM COOMPATENIBHOTO CTeKJa IONYyYHTh €ro IoJ
MHKPOCKOIIOM, U B 3TOM CIIEKTpE, BEIMUMHOH C Oyma-
BOYHYIO TOJOBKY, PacCMaTpHBaTh KPYHNHHKY XJIOPO-
¢wuia. MBI Torma yBHAWM, YTO 3Ta KpPYNHMHKA IIPea-
CTaBJIA€TCA MPO3PavyHO-3eJICHON B 3€JCHON 4acTu CIIeK-
Tpa, MPO3PAayHO-KPAaCHON — B KpaiiHel KpacHOW M co-
BEpILIEHHO HENpO3pavyHOM, YEepHOH, KaK yroib, B TeX
KpacHBIX Jydax (00o3HaueHHBIX Ha ¢ur. 83 OykBamun
BC), KxoTtopble TOIJIOUIAIOTCS PACTBOPOM. 3HAYHT, U
JKHUBBIE KPYITUHKH XJIOPOGHILIA ITOTJIOMAIOT 9TH JIyH.

Wrtak, M3BECTHBIE CONHEUHBIE JTy4H, yNaB Ha pac-
TeHHE WM, TOYHEe, Ha 3aKIIOYAIOIIHecs B €ro Kire-
TOYKaX  KPyNUHKH  XJopoduiia,

CKPBIBAIOTCA, IICPECTAIOT OBITh

TMOTJIOLIA0TCS,
ceeroM. Ho Benmp
JHEPrusl HE WCYE3aeT, OHa MOXKET TOIBKO IpeBpa-
IATECSI, TMPOU3BOIUTH DPAbOTy, Mepexonas HpH STOM B
cocTosHHE HampspkeHus. Kakyio ke paboty Oymyt
MIPOU3BOAUTE ATH JIydn B pacteHun? BcemomuuM, uTo
MBI NPUIUTA TOJBKO YTO K 3aKJIFOYECHHIO, YTO COJHEY-
HBIE JIy9d JOJDKHBI TPOHM3BOIUTH B PACTEHHH paboTy
Pa3IOKEeHHUs YIJICKHCIOTHL. ECTECTBEHHO —pOXKAAeTCS
BOIpoc, He Oyder mu 3Ta paboTa MPOUCXOTUTH MMEH-
HO Ha CYeT JIy4el, MOIJIOM@AeMbIX XJIOPO(UILUIOBBIMH
3epHaMH. JTO TIPEIIONIOKEHUE MpHOOpeTaeT eme 0o-
nee BeposTHs, KOrJa Yy3HaeM, YTO XJIOpoduiuioBoe
3epHO U €CTh TOT OpraH, TOT HPHOOp, B KOTOPOM MpO-
HCXOMUT pa3iiOKeHHE YIJIEKUCIOTHL. Yoke Ilpuctim
3aMETHJI, 4YTO pAa3/IOKEHHE YIJICKHCIIOTHI, BBIACICHUE
KHCIIOPOJa MPOUCXOTUT TOJNBKO B 3€JIEHBIX YacTIX
pacT€Husd, TO €CTb B JIMCTBAX WM 3CJICHBIX CTC6J’I${X.
OH Mor faxe NpSIMO yKa3aTb, YTO 3TO JCHCTBUE IPH-
HA[UIOKUT 3€JIEHOMY BEIIeCTBY. ECIH OCTaBUTh B
CBETJIOM MECTE COCYZA C BOAOW MM KaKMM-HUOYAb Ha-
CTOEM, IO Ha CTEHKaX J3TOr0 COCy[a BCKOpE MOSBIIS-
ercst 3esieHbl HaneT. Temepp Mbl 3HaeM, 4TO 3TOT Ha-
JIET COCTOUT M3 MHKPOCKOIMYECKHX PACTeHHH — BO-
Jopocield; npu ku3HK IIpucTian 3To He OBLIO HM3BecCT-
HO. M HaJeT 3TOT TaK W Ha3bBAIU «Martepued Ilpuct-

JI). HpI/ICTHI/I MOI' IIOKa3aTb, 4YTO 3Ta MATEPUIl BbIAC-

Pacmenue kax ucmounuk cuiol

JSeT KUCIOpOJ. DTOT ONBIT yXKe IIOKasblBall, YTO U
BHE JINCTa WJIM CTEOJs 3€/IeHOE BEIIECTBO pasiiaract
YIIEKUCIOTY, YTO HMMEHHO €My CIICJyeT MpPHITHCATh
9TH ornpaeieHus. HO MOTOM BO3HHKIM HOBBIC CO-
MHCHUS: CYLIECTBYIOT PACTCHHSI HE 3€JICHBIC U TEM HE
MEHee pas3Narafolide YIJIEKHUCIOTY; TaKOBBl MHOIO-
YHCJICHHBIC KPAacHBIC, YEpPHBIC M JPYrHe IECTPONHCT-
HBIC PacTeHHs, B MOCIeHee Bpems Oonee u Gomee 3a-
BOCBBIBAIOIME HAIM I[BETHUKH U OpaHXKEPEH; TaKO-
BBl TakKe Oypble W KpacHbIC BOJOPOCIH, HACEISIO-
mue Mopckoe aHo. Ho u 3aech meno OOBSICHUIOCH
OYEHb MPOCTO. B MECTPONMCTHBIX PACTEHHUSX LBET 3a-
BHCHT OT TPUCYTCTBUSI B COKE KIJIETOYEK SPKUX pac-
CKPBIBAIOT  3€JICHBIC

3epHa XJIOpPO(MILIa, HO MOJ MHKPOCKOIIOM 5TH 3epHa

TBOPOB, KOTOpbIE MAaCKHPYIOT,
HETPYIHO OOHApYXKWTh, €Il Jierde OOHApYXUTh WX
CIIEAYIOIMM  00pa3oM:
WIM TOYTH YepHBIH JucT Kakoro-HuOyns Coleus wnu

CTOMT OOMAaKHYTh KpacHBIN

JIPYroro MEeCTPONUCTHOTO pacTeHHsi B CHa0bIH pac-
TBOP CEPHHUCTON KHUCIOTHl, ¥ OH TOTYaC IO3EJICHEET.
OTO 3aBUCUT OT TOrO, YTO CEpHHUCTas KUCIOTa, obec-
I[BeYMBasl KpacHBIH pacTBOp, HE HEHCTByeT Ha XJIO-
podmnn. Heckonpko TpyzmHee ObIIO HOKa3aHO HPHCYT-
CTBHE XJIOpOWIIa B MOPCKHX BOAOPOCIAX. B HUX M
MOA MHMKPOCKOIIOM HENb3sl OBUIO HANTH 3eNeHBIX Kpy-
MMMHOK, BCE OHM OKpAIlIeHBl B OypBI WM KpacHBIN
I[BET, HO XMMHYECKHM IyTeM MOXHO OBUIO JJ0Ka3aTb,
4TO OTH KPYNHHKH COIEPXAaT 3eNCHBIH XJIopodui,
TOJNBKO CKPBITBIA APYTHM BemecTBOM. Bmpodem, ry-
st Mo Oepery Mopsi, HETPYyJHO B 3TOM YOEAUTHCS
nmpocreiimuM HabOroneHneM. BriOpomeHHble Ha Oe-
per M pasnararoIipecs: BOJOPOCIH HEPEIKO IMPEeiCTaB-
JISIFOT BCE TIEPEXOAbl OT CBOWCTBEHHBIX MM IIBETOB K
3€I€HOMY; 3TO 3aBUCHUT OT TOTO, YTO B MEPTBBIX pac-
TEHUSX SIPKUE IIBETHBIE BEIECTBA BHIMBIBAIOTCS BO-
JOH, MeXIy TeM Kak XJIOpoQHII HE PpacTBOPSETCS.
Wtak, pas3nokeHHe YIJTIEKUCIOTHl HPOUCXOIHUT TOJb-
KO B YacTsX, 3aKIIOYAIOIINX XJIOPO(QHIIOBEIE 3€pHA.
DTO MpaBWIO HE MpPEACTaBISIET HCKIIOYEHHs. B xio-
pOOWIIOBOM 3epHE MBI JOJDKHBI BHJETH, KaK CKaza-
HO BBIIE, TOT ammapaT, TOT MEXaHU3M, K KOTOPOMY
MIPUJIAraeTcsl Cuila CONHEYHOro iyda. Beckma mo6o-
IBITHO 6])1)'[0 INPOBEPUTL Ha OIBITEC CHPABEAIUBOCTD
BBICKa3aHHOTO TIPEATIONIOKEHHs, He OyneT JIM pasio-
JKEHHE YTJICKUCIOTHl INPOHWCXOAUTH HMMEHHO Ha CUeT
JIyded, moromaeMsix xiopopmmuioM. s 3Toro cro-
WJIO TOJILKO MOBTOPUTH ONbIT [IprcTiy oqHOBpeMEH-
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HO B Ppa3IM4YHBIX 4YacTAX CIHEKTpa. OmbIT TMIPOU3BEICH

ObUT cremyromuM 00pa3oM: B3AT Psl  CTEKISIHHBIX
tpybouek (¢ur. 84, I1, 1,2,3, 4, 5), HalOIHCHHBIX
CMEChI0 BO3[IyXa C HECKOJbKAMH IPOLCHTAMHU yIJie-
KHCJIOTBl W 3aKIIOYABIIMX IO OJHOMY 3€ICHOMY JIHC-
Ty OJMHAKOBOH BEJIMYMHBI U C OJHOTO U TOrO XK€ pac-
TEHWsI; 3TOT psI TPyOO4YEK BBICTABICH B COJHCUYHBIN
CIIEKTP, MONYYEHHBIA B COBEPIICHHO TEMHONW KOMHA-
Te, W MO MPOIIECTBUM HECKOJBKHX YacOB MOCPEACT-
BOM aHajgmM3a Tra30B OMNpEIEIeHO, B Kakux TpyOKax
pa3lIoKWIACh YIIEKUCIOTa, B KaKMX HET, B KaKuWX
Pa3I0KHUIOCh €€ MHOTO, B KAKMX — MAJIO.

OmneIT BIOJHE MOATBEPOMNT mpeamoioxkenune. Oxa-
3aJI0Ch, YTO PA3NOKEHUE YITIEKHCIOTHI MPOHCXOAUIIO

TOJIBKO B TE€X JIy4daX, KOTOPBLIE COOTBETCTBYIOT '-lepHOﬁ
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MmoJyior Kr B cmekrpe xmopodwruia (pur. 84, /, Kp. u
¢ur. 83, mexxny B m D), Tak 4TrO TE JIy4H, KOTOPMT
Ul TOIJIOLIAIOTCA XJIOPOQMIUIOM, HI' Pasjaraior yrie-
KHCJIOTBl , T€ JKE, KOTOpbIE IIOIJIOLIAIOTCS, pPa3jiaraiT
TEM CHIbHEe, 4YeM CcuibHee nornowakorcs. Ha dury-
pe 84, III, sTo mokazaHo B Tak Ha3biBaeMoll rpadu-
yecko ¢Qopme. Ha nmHuUM ab BoccTaBieHBl IepreH-
JIMKYJSIPBL.  BBICOTA KOJIMYECTBO

KOTOPBIX ~ BBIPAXKAeT

YITCKUCIIOTBI,  Pa3lOXEHHOH B COOTBETCTBYIOIIMX
yacTax cnekrpa (1) B TpyOkax I, 2, 3,4, 5 (I1). Jlo-
MaHass JuHus 1—2—3—4—5 (I11) HarnsaHoO TMOKa3bl-
BaeT. B KAaKOW dYacTH CIEKTpa BCEro SHEprUYHEe pas-
JIaraeTcs yriIeKucioTa.

TakuMm 00pa3oM, C OJHOH CTOPOHBI, CIIEKTPAIbHOE
HCCIIEJOBAaHNE IIOKA3bIBAET, YTO W3BECTHBIE COJHEU-
HBle JIy4W, TIpoJeTeBIIMe Oe3 W3MeHeHHs Heo0o3pH-
MOE€ MHpPOBOE IPOCTPAHCTBO, BCTPETHB Ha CBOEM MyTU
3epHO XJIOPO(MIIA, IIEPECTAlOT OBITh CBETOM, CKpBI-
BAIOTCS, IPOW3BOISI IIPU 3TOM, KOHEYHO, KaKylO-HH-
Oymp pabory. C nmpyroil CTOpOHBI, TOJBKO YTO OIHCAH-
HBIH ONBIT B CHEKTPE MPSAMO YKa3bIBA€T, YTO HMEHHO
3TH JIy9d BBI3BIBAIOT PA3JIOKEHHE YTIEKHCIOTHI Ha yrI-
JepoJ W KHCIOPOJ, 3aTpaddMBalOTCS Ha 3Ty XUMHUUEC-
Kyto pabory. OdYeBHIHO, MBI BIIpaBE 3aKIIOYUTH, YTO
MEXAy MHOpUuxXoAoM U pacxodoM OJSHEPruu B PACTCHUU
yCMaTpHBAETCsl OJTHASI COOTBETCTBEHHOCTb.

MsbI NO3HAaKOMMIIHCh, TaKHUM 00pa3oM, C HCTOYHH-
KOM CHJIBI M C ammapaToM, K KOTOPOMY 3Ta CHJa MpH-
Jaraercs, TO €CTh C XJIOPO(QWIIOBBIM 3€pHOM. MBI
BUJENM, KaK MPH 3TOM TIPOM3BOAUTCS paboTa; ocTa-
eTCcsl ITIOCMOTpPETh, KaKOM IOydaeTcsi MPOIYKT, OCTa-
eTCsl TPOCIEAUTh NANBHEHIIYyI0 ydJacTb OCBOOOKICH-
HOTO W3 YIJIEKWCIOTHI YIIEepona, y3HaTh, 4TO 00Opa3sy-
ercs W3 Hero B pacTeHu. Hamemy mroGomeITcTBYy B
3TOM OTHOLIEHHH MOET yIOBIETBOPUTH MUKPOCKOIL.

Msbl GepeM KakoH-HHOYZAb 3€NEHbI OpraH, Hampu-
Mep JUCT, U OTPe3aeM OT Hero mpoly Ui HCCleqoBa-
HHUS MO/ MHKPOCKONIOM WM, elle Jyuiue, OepeM Ta-
KO€ pacTUTENIbHOE TeN0, KOTOPOE MOXKHO MPSMO Ha-
OmomaTh  TMOJ ~ MHKPOCKOIIOM;  TaKOBBI,  HampHMep,
3e/IeHble BOJOPOCIM, TaK Has3blBaeMas THHA. YOenus-
MKCh, YTO B 3€pHAaX XJOpodMuIa He 3aKIIFOYaeTCst

HHUKAaKHUX NOCTOPOHHUX Teﬂl, MBI BBICTABJISIEM U CCJIC -

I Yro pocruraercsi OOBIKHOBEHHO —IIpEBAPUTENBHBIM, 00-
Jee WM MEHee MpPOIODKHTEIBHBIM, BBIICP)KUBAHHEM —pacte-
HUS B TEMHOTE.



JyeMBIil 3eJIeHbI OpraH Ha COJHIE B BO3MyXE WM HC-
KyCCTBEHHOH aTMocdepe, coiepkameld yriaeKucio-
Ty, TO €CTh IIOMEI[aeM ero B TaKHWe YCJIOBHUS, IPU KO-
TOPBIX OH MOXXET pasjarath yriekuciotry. Ilocime 6o-
Jee WIM MeHee IPOJODKHTEIBHOTO IEeHCTBUS COJIHIIA
MBIl BHOBb IOJBEPraeM XJOpPO(QHIUIOBBIC 3epHa MHK-
POCKONIMYECKOMY HCCIEIOBAHHIO M HAXOAWM B HHUX
Kakue-To OeCIBEeTHbE KPYHNHHKH, KOTOPBIX B HHX
mpexe He ObUT0. DTH KPYNHUHKH COCTOSAT M3 Kpaxma-
Ja, Kak B 3TOM HETpyAHO ybemutbcs. K umcmy oco-
OCHHOCTEH Kpaxmalla MPHHAUISKUT ero CHoCoOHOCTh
OKpaluBaThCsl MpU JAEHCTBUM pacTBopa Hoaa B TeM-
HO-cuHUM 1BeT. [1o 3TOMY-TO HMpU3HAKY MBI U y3HaeMm
ero B 3epHax xiuopodmmia. B orcyTcTBHM cBeTa MM
YTJIEKUCIOThl OMHCAHHOTO TMOSBICHUS Kpaxmalaa He
3aMedaeTcs, OTKyJa Mbl BIpaBe 3aK/IIOUUTh, 4TO IIO-
SBJIEHHE €r0 €CTh CIEACTBHE Pa3lIOKEHHS YTIEKHCIIO-
Tel. B moarBepikieHMe 3TOro B3IMIAAa TOBOPUT elle U
Ta OBICTPOTA, C KOTOPOH OIHO SIBIEHHE CONPOBOXKMAA-
eT Jpyroe. Uepes HECKONBKO CEKyHJ MOCIE TOTro, Kak
Jyd COJHIIA ymaj Ha IOBEPXHOCTH JIMCTA, MOXHO 00-
Hapy»XUTb Pa3JIOKEHHE YITIEKMCIIOTHI
MHHYT YK€ MOXHO 3aMETHTh IOSBIECHHE Kpaxmaia B

U uepe3 MATh

xJ0poMIITOBEIX 3epHax. Ho 9Ta cBs3b IBYX mpolec-
COB CTaHOBHUTCS €Ile¢ OUCBHIHEE, KOTAa 0O0paTHM BHU-
MaHHE Ha XHMHYECKHH cocTaB Kpaxmanma. Kpaxman
MOXET CIIy’)KUTb IIPEICTABUTENEM, TUIOM TPYIIb
pPAaCTHTENBHBIX BEMIECTB, IONYYHWBIINX Ha3BaHHE YT-
JICBOAOB. YTJEBOABI COCTOAT U3 YIIEpoJa, BOAOPOAA
U KHCIIOPOJa; CBOE HA3BaHHWE OHHU IONYYHIH INOTOMY,
YTO B HUX BOJOPOJ U KHUCIIOPOJ HAaXOIATCA B TaKOM
JK€ OTHOIICHWUH, KaK B BOJE, TaK YTO OHH Kak OBI Co-
CTOSIT M3 I ¥ BoAbl st TOro 4Tod M3 yriaeKucio-
Tl U BOJBI 00pa30BaTh YIJIEBOJ, OYEBHIHO, HY>KHO
TOJBKO OTHSTH BECh KHCIOPOJ YIIEKUCIOTHI, TO €CTh
IIPOM3BECTU MMEHHO TO, YTO IIPOUCXOIUT B PACTCHHUHU,
KOTa pasjaraercsi YIJIEKHCIOTa. YTIEBOMBI, CIIEN0-
BaTe€JbHO. MMEIOT HMEHHO TakKOW COCTaB, Kakou
MOXHO OXHJAATh OT BEIIECTB, 0Opa3ylOmuXcs B pac-
TEHHH U3 YTIEKUCIOTHI ¥ BOJBI.

Takum 00pa3oM, MHKPOCKOIl BIIOJHE HOATBEPIK-
JlaeT pe3ysbTaThbl, MOJTydeHHble MyTeM aHanu3a. Kor-
na B XJOpOQHUIOBOM 3€pHE Ppa3IOKMIACh YTIIEKHC-
nota, B HeM oOpa3syercst yrieBon. CaMbIM yOequTenb-
HBIM JIOKa3aTEJIbCTBOM 3TOM CBSI3M CIYXKHT CIEIYIO-
oM onelT. Ha nuMcT kuBOro pacteHus, NpenBapu-

TEJIbHO JIUIICHHBIN Kpaxmajia, OT6paCI)IBaIOT B TCM-

Pacmenue Kak UCMo4HUK cuiivl

HOM KOMHaTe SIpKMi coyiHeuHbI crekTp. YUepe3 He-
CKOJBKO YacoB JIUCT
CIHUPTOM U 00padaThIBAalOT PacTBOPOM HoOJa; OKa3bl-
BaeTCsl, YTO Kpaxmaa oOpa3oBajcsi TOJBKO B TeX dac-
TSAX CIEKTpa, KOTOpbIE IOIJIOMIAIOTCS XJIOPOGHIIIOM,
1 TeM OoOHMIbHEe, YeM CHJIbHEE IMOTJIOIIEHNUE; IPYTHMHI
CJIOBAaMH, Ha JIMCTE IIONYYaeTcsl OTHEYAaTOK CIEKTpa
xjopoduina, COCTOSMMI M3 Kpaxmana, OKPaIIeHHO-
ro iomom moytu B 4yepHbIi uBer (¢ur. 84, [V-m-
cpaBHu ¢ ¢wur. 83 u 84,1).

I'pynma yrmeBomoB mpexcraBisieT Impeodiazaro-
IIyI0 COCTAaBHYIO 4YaCTb PACTUTENBHOM MHIIM: Tak,
KpaxMall COCTaBIfeT 3/, Beca IIIEHHYHOTO 3epHa U
4/s cyxoro BemectBa kaprodems. Kpome kpaxmana,
K 3TOH Tpynme OTHOCHUTCS MHOTO JIPYTUX BEIIECTB,

CpBIBAOT, 06GCHB6‘{I/IBaIOT

Kak, HampuMep, caxap M KJeTdyaTka, TO €CTb TO Be-
HIECTBO, U3 KOTOPOTO COCTOUT BECh TBEPIBIH OCTOB
pacTeHHi, Ha4WHAs C TOHKHX OBUIMHOK M KOHYas
CTBOJIAaMH JiepeBbeB. Bce 3TH Tena UMEIOT CXOAHBIM
COCTaB U PA3IUYAOTCAd TOJBKO OOJIBIICI0 WM MEHb-
[ICI0 CTETNEHBIO YIUIOTHEHUS W APYTHUMHU (PU3NYECKH-
MU cBoiictBamu. Caxap, Hampumep, pacTBOPUM B BO-
e, KpaxMal HepacTBOPHM, HO CHJIBHO pa30yxaer,
obpasyst kieiictep; KieTdyaTka Maio pazdOyxaer. B
H3BECTHOM CMBICIE MOYKHO CKa3aTh, YTO Kpaxmayl —
YIUIOTHCHHBIH caxap, KIeT4aTka — YIUIOTHCHHBIH
kpaxmain. M3 kpaxmana Jerko MOTyT MpOU30MTH Apy-
rue yriaeBoasl. Caxap MbI IMOJIy4aeM M3 HEro JaxKe HC-
KyCCTBEHHBIM IIyTE€M, IPUTOTOBISS KapTO(dEeNbHYIO
nmaToky. Kneryatka emie He moiydeHa W3 HErO MCKYC-
CTBEHHO, HO, HECOMHEHHO, IPOUCXOJUT U3 HEro B
pacTeHHH; TaK HampuMep, HpH HpOpacTaHUU XJeo-
HBIX 3€pEH HX KpaxMall IpeBpaIlaceTcs B KIETYATKY,
13 KOTOPOH TIOCTPOEH POCTOK.

Bropyro mocine  yriueBofoB, Mpeo0Iagaroulyro
TPYIIy PAacTUTENbHBIX BELIECTB MPEACTAaBIAIOT Oel-
KOBBbIE BEILIECTBA, TAaK HAa3BaHHbIE IO HUX CXOJCTBY C
su4HbIM  OenkoM. [lmreHWYHast MyKa, KOTOPYIO MBI
OMATH BO3BMEM 3a 00pa3ell PacTHTENHHOW MHIIH, CO-
JepKUT OKoNo 17% OenKoBOTO BelecTBa, TaK Hasbl-
BaeMOil KIIEHKOBUHBI. 3HAYUT, 3a BBIUETOM Kpaxma-
7ma 1 OCNKOBBIX BEIIECTB, BCE OCTAJbHBIC BELICCTBA B
XJIEOHBIX 3€pHAX COCTABIIIIOT BCETrO HECKOJBKO IPO
LIEHTOB. B cocTaB OenKOBBIX BEIECTB, KPOME YIJIepo-
J1a, BOJIOPOJIa U KUCJIOPOa, BXOJUT €lIe a30T.

Ecmu, xak MBI Buzenu, Kpaxmaia He MOXET oOpa-
30BaThCs MHAYE, KaK MPH COACHCTBHUU CBETA, TO 00-
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pasoBaHHE OENKOBBIX BEIIECTB B PACTEHUH HE HYX-
JIaeTcsl B O BETO MIIM BOOOIIE B MOCTOPOHHEM HCTOYHH-
Ke cuibl. JINTO OHO HaxogWTcs B 3aBUCHMOCTH OT
MpUCYTCTBUSL  yrieBofoB. CTOMT JOCTaBUTh HEKOTO-

pBIM  PacTeHHsSM KakKoi-HHMOyAb YTJIEBOJ, HampHuMep

caxap, M KaKOW-HHOyJb WCTOYHHK a30Ta, HalpuMep
aMMHaK, ¥ OHHM BBEIPa0AaTHIBAIOT W3 HHUX, XOTS OBl B
COBEpIICHHON TEMHOTE, OeJKoBoe BemiecTBo. He ka-
casChb HE pa3pelIeHHOTO eIle XMMHKaMH Bompoca o0
OTHOILICHUH YIJIEBOJOB K OCJIKOBBIM BEIIECTBAM, CTOS
Ha T0YBE CTPOTOro OIBITAa, MbI BIPaBE CKa3aTh, 4YTO
pacTeHHst B COCTOSHHM IIPOM3BECTH OEJIKOBOE Belle-
CTBO M3 yIIeBOAa M amMMuaka. Du3HOIOr MOXKET CKa-
3aTh XUMHKY: JaiiTe MHE caxapy ¥ aMMHAaKy H OJHY
KIETOYKYy — U s BaM JIaM CKOJBKO YTOZHO OEIKOBOTrO
BemiecTBa. KOHEYHO, Takoe MPOM3BOACTBO, MOXKET
ObITH, HE OBUIO OBl OCOOEHHO BBIFOJHO, HO [JIL HAC B
HACTOAIIYI0 MHHYTYy BaXeH TONBKO (DaKT, YTO OHO
TEOPETHIECKH BO3MOXKHO.

He BnaBasch B MOAPOOHOCTH OTHOCHUTENBHO IIPO-
HCXOXKJCHUA JPYTMX pPACTUTENBHBIX BEIIECTB, MEHEe
CYIIECTBEHHBIX I 4YeJOBEeKa, YeM OCNKOBBIC, MBI
MOXKEM pacHpOCTPaHUTh HA HUX TO, YTO CKa3ald o
OEJKOBBIX, M, TakUM OOpa3oM, MNPUXOJUM K 3aKIIo-
YEeHHIO, YTO Y4YacTHE COJHEYHOIO CBeTa HEoOXOIUMO
TONBKO JId OOpa3oBaHUS Kpaxmaja WIM BOOOIE Y-
JIEBOZIOB M3 YIJICKHUCIIOTHI W BOMIBI; BCE JKE€ OCTAIbHEIC
Tela MOTYT IIPON30HTH B OTCYTCTBHH CBETA.

Tenepe TONBKO MBI B COCTOSIHUM BIIONHE OLIGHHUTH
3HAYCHHE IIPOLECCOB, COBEPLIAIOIIUXCS B  XJIOpOGHII-
JIOBOM 3€pPHE I10/] BIUSHUEM CBETA.

Bo-nepBbIX, ¢ XMMHMYECKOH TOYKM 3peHMs, ITO —
TOT MOMEHT, KOIJla HEOpPraHHYeCKOe BEIIECTBO, YTIe-
KUCIOTa M BOJA, IPEBpAIIAeTCi B OPraHUYECKOE,
37eCh JIEKUT HCTOYHMK M HAuyago BCEX Pa3HOPOJHBIX
BEIIECTB, M3 KOTOPBHIX CJIAraeTcsl BECh OPTaHUYECKHI
mup. C apyro#i, ¢ (QU3MYECKOH TOYKH 3pPEHUS, XJIOpPO-
(umoBoe 3epHO TPEACTAaBIAET TOT HPHOOP, B KOTO-
pOM  YJIaBIMBAIOTCA CONHEYHBIE JIy4d, MpeBpaIlao-
IIMecs B 3arac U JAIbHEHIIEro ynoTpeOaeHus.

Pacrenue u3 Bo3ayxa o0pa3yeT OpraHM4ecKoe Be-

IIECTBO, M3 COJHEYHOro Jjyya — 3anmac cuwibl. OHO
NPEACTaBIAET HaM HMMEHHO Ty MallUHYy, KOTOPYIO
obemator B Oyaymem Mymo u DpHKCOH, — MallWHY,

JIEHCTBYIONIYIO0 TapoOBOM CHJIOH CONHIA. DTHM OOBsC-
HeTCS HPUOBUIBHOCTH TPyJa 3eMIICHCNbla: 3aTpPaTHB
CPaBHUTEIBHO HEOOJIBIIOE KOJMYECTBO BEIIECTBA —

yIoOpeHus, OH TONy4yaeT OOJbIIMe MAacChl OpraHdye-
CKOIO BELIECTBA; 3aTPaTUB HEMHOIO CHJbL, OH IIOIy-
YaeT TPOMAajHBIA 3amac CWIBl B BHAE TOIUIMBA WM IIH-
my. CenbCKUM  XO3SIMH — CXKUTaeT JieC. CTPaBIIUBAET
JyT. mpopjaer xied, W OHM CHOBAa BO3BPAIIAIOTCA K He-
My B BHJE BO3/1yXa, KOTOPbIM IpU COAEHCTBUU COJI-
HEYHOrO0 JIyda BHOBb HpHHHMMaeT (opMmy Jeca, Iyra,
xneba. Ilpm conmeiicTBMM pacTeHHsT OH IPEBpaIlacT
HE WMEIOIME IEHBl BO3IyX M cBeT B IeHHOCTH. OH

TOPryeT BO3AYXOM U C6E€MOM.

W3nokeHHBIMA ~ COOOpaKEHHSIMH ~ CaMH  COOOI0

pa3pymiaroTcsi BBICKAa3bIBaeMble HHOTIA YYCHHS O TOM
0JarocOCTOSIHUKM,  KOTOpOE  OXHJACT  YeJIOBEYECTBO,
KOrZla XUMHKH OTKPOIOT TailHy CHHTE3a CJIOXKHBIX Op-
FaHUYECKUX cI1oco6

BEILECTB, KOTAa OHH OTKPOIOT

HCKYCCTBEHHOTO  IIPMTOTOBJICHHS  ITMTATENbHBIX  Be-
mectB. Cyznsd mo TOMy, 4YTO YK€ OCYIIECTBHJIA CHUHTE-
THYECKas XUMHs, €[Ba JII MOXXHO COMHEBAaThbCSH, 4YTO
Oymymiee, MOXET OBITH OTHaJeHHOE Oyaylee, OCyIle-
MEXIy

TEeM, HYTO YK€ CACIaHO, U TEM, HYTO MNOPEACTOUT CHc-

ctBUT H3Tu  oxupanus. Ilo kpaiinelt Mepe,
7aTh, HET TAaKOTO KOPEHHOTO pa3iHdusi, KOTOpoe Jie-
jmano Obl 3Ty Hajgexay HeBeposTHod. Ho ecnu muma
OylneT TOIydyaThCsl HCKYCCTBEHHO, TO He TajeT Ju
semieenie? He yTpatur 5w 3emisi  BCAKYHO IIeHY?
He wm3mennTcs nm Bech SKoHOMHYecKHid cTpoit? I[lo-
CMOTpHM, CHpaBeUlMBa JIM Takas jgoragka. Mbl Buje-
oM, 4rto o00pa3oBaHME OPraHMYECKOTO BEIECTBA TpE-
Oyer 3atparsl cwibl. DyHT xieba, cropas, OCBOOOX-
maer okoiao 890 emuHUI] TeIUa, CICAOBATCIIbHO, Ha
ero o0Opa3oBaHHE, BCE pAaBHO €CTECTBEHHBIM WIIH HC-
KyCCTBEHHBIM ITyTeM, HY)KHO 3aTpaTWUTh, MO KpaiHeH
BOOOIIIE
sHepruu. OTkyna ke B3sAThb ee? EJMHCTBEHHBIM Ja-

MEpE, TakKoC K€ KOJUYECCTBO TCIJIa WU
POBBIM  HCTOYHHUKOM DSHEPruu OCTAC€TCsI BCE TO IKE

comHue. CrenoBaTenbHO, HAIIUM  OTJAJICHHBIM  MO-
TOMKaM I TIOMy4YeHHs WX MCKYCCTBEHHBIX IIHTa-
TENBbHBIX BEIIECTB TPUJAETCI BCE K€ MOApaXkaTh pac-
TEHUIO, MOKPBIB MOBEPXHOCTh 3€MIIM HCKYCCTBEHHBI-
MH TIOTTIOTHUTEISIMH COJHEYHBIX Jyded. M Hemb3s cka-
3aTh, YTOOBI 3TO MOApaKaHHE OBUIO OYEHb JICTKO, MO-
TOMY 4YTO PACTEHHE, C 3TOH TOUKH 3PEHHs, MPEACTaB-
JsleT BecbMa CoBeplIeHHBIH mpubop. IIpocroit B3rymsg
Ha TYCTYIO JIyTOBYIO TpaBy yXe yOeXKmaeT, YTo IIOYTH

BCSIKHI KJIOUOK TIOYBBI UCT B JCJ10, HO BBIYHUCJICHUC



JOCTaBIsIeT emie Oojiee KpacHOPEYMBHIE NaHHBIE. Tak
HanpuMep, Bcd JMCTOBas MOBEPXHOCTb KieBepa B 26
pa3 MPEBOCXOMUT IUIOMAAb 3€MIH, 3aHHMaeMYyIo
9THM pPACTEHHEM, TaK YTO IECSATHHA, 3acesHHas Kie-
BEpOM, MPEJCTaBIsIeT Ul MOIVIOUIEHHS JTyded COJH-
La 3€JICHYI0 MOBEPXHOCTh B 26 necsaTuH. Jpyrue pac-
TEHHS JAI0T O0Jiee BHICOKHE UPPHI.

3nech caM co0OI0 BO3HHKAeT JPYrod JIOOOIBIT-
HBI TEOPETUYECKHH BOMNPOC: MOXEM JHM Mbl IPH IO-
CPe/CTBE pAcTeHHs] OeCHpenenbHO YBEIUYUBATh KO-
JMYECTBO OPTraHUYECKOrO BEIIECTBA, COOMPAEMOro ¢
M3BECTHON Iromaau? MOoKeM M MBI HAIEsSThCS, YTO
IIPY MOMOIIM HOBBHIX YIy4IIeHHH Oynem Oecrpeneisb-
HO YBEIMYHBATH IPOM3BOJAHUTEIBHOCTh HAIIEH ITOYBEI,
WM Ui Hee CyLIecTBYeT mpenen? 3DTo BOIpOC O
Oymymmx cyns0ax demoBedecTBa. Vmerommecss y Hac
JAHHBIC MOO3BOJIAIOT Paspe€lIUTb O3TOT BOIPOC YTBEP-
JUTENBHO: TIPEeNen €cTh, M MBI B COCTOSIHUHM Jake
MPUONU3UTENBHO OMPENEIUTh, HACKONBKO MBI K HEMY
Omm3kn. BOT KakMM IyTeM JOCTHTaeM MBI 3TOTO BBHI-
BOZa. MBI y)K€ HEOJHOKPATHO IOBTOPSUIM, 4YTO IPH
00pa30BaHUM OpPraHWYECKOTO BEHIECTBA B PACTEHUH
HEOOXOIMMO MOTIJIONIAETCS] CTOIBKO K€ TeIlla, CKOJIb-
KO BBIIGIISIETCS IIPH CXKHUTAHWM ATOrO BemiecTBa. Tak
HalpuMep, €clIu KaKoe-HHOyIb pacTeHHE BBIIEISCT
npu cropanuud 1000 eauHMIl Temsa, TO MBI MOXEM
3aKJIIOYNTh, YTO TPH €ro 00pa30BaHWU 3aTPAaTHIIOChH
0 KpaiiHell Mepe 3TO JXK€ KOJUYECTBO COJIHEYHOU
TEIUIOTHI, ¥ Kak OBl MBI HU YHOOPSUIM M HU BO3MEINBI-
Ball 3E€MIIO, €CJIM COJHIEe He JocTaBuT 3tux 1000
€/IMHUII TeIIa, MBI HE TIOJIyYHUM HallIero pacTeHHSI.

Takum oOpazom, 3Has, C OTHOH CTOPOHBI, CKOJIb-
KO TOpIOYEro BeIecTBA 3aKIo4yaeT ypoxkaid, IMoy-
YEeHHBI C W3BECTHOW IUIOMAAX (a2 3TO MBI y3HaeM W3
aHanu3a), 3Has, C JPYroil CTOPOHBI, KaKoe KOJINYeCT-
BO TeIJa IIOCBUIAET CONHIE Ha OTy IUIONAIb, MBI
UMeeM Bce HEOOXOAMMBIE IaHHBIE VIS CYXKACHUS O
MPUXOAE M pacXole COJHEYHOH SHEpruy Ha HaIlleM
mnone W,
€e YaCThl0 MBI MOJIB3yeMCs, KakoH eIe MpeICTOUT
BOCIOJIB30BaThcsl.  [IpoW3BOAS  TakWe  BBIYMCIICHUS

CJIEIOBATEIILHO, MOXEM 3aKJIIOYUTh, KaKOH

JUIl KYJbTYp, JAIOMUX HauOoIbllee KOJIUYECTBO Op-
TAaHWYECKOTO BeIecTBa, Hambonee OoOratyro KaTBy,
INPUXOAUM K TOMY 3aKJIIOUEHHIO, YTO HaWOOJBIINH
€KETOJJHBII NMPUPOCT BELIECTBA Jieca 3aK/I0YaeT B Ce-
6e oxono !/,;, Bcero KONMMYECTBA TeIula, MOCHUTIAEMO-
IO 1a COOTBETCTBYIOIIYIO IUIOLIA/Ab 3¢MIM 32 IIECTH-

Pacmenue kax ucmounuxk cuisl

MECSYHBIH IepHoj; pacTuTedabHOcTH. [lpy 3TOM He
NPUHAT BO BHUMAaHWE HpHpocT KopHed. OxHa u3 Ha-
nbosee MHTEHCHUBHBIX IIOJEBBIX KyJIBTYp — KYJIbTypa
3eMISTHOM TpYMM — YTHIN3HPYET, TakuM 00pa3oM,
1/,0 BCe# momydaemoil oT conHua sHepruu. Opranu-
YeCKOe BEIIeCTBO CeHa (paiirpac) W KOPHEBBIX OC-
TaTKOB IPH CaMOM OOJIBIIOM cOOpe IPEACTaBISIET B
BHJE 3amaca !/;5 IOIydaeMOil COJIHEUHOW OSHEpruu.
Haxonen, camble Oonbplmme ypoxkam oBca H  PXKH
(3epHO, colOMa M KOPHEBBIE OCTAaTKM) IPEACTaBIIA-
10T /g Bcell momydeHHo# sHepruu. Taxum o6pazoM,
NP TIOMOIIM PACTeHUs. MBI B COCTOSHHH BOCIIOJIB30-
BaThCsl NMPUMEPHO OT /1500 H /14y BCErO TOro KoOIHM-
YeCcTBa COJHEYHBIX JIyded, KOTOpoe BBHINAIaeT Ha Io-
BEPXHOCTb HAIUX JIECOB M MOJEH 3a MepHOJ IesTelb-
HOI pacturensHOCTH!. BmpaBe 1M MBI 3aKIIOUUTH W3
3TOr0, YTO, YCOBEPIIEHCTBOBAB KYyIJBTYpy, MBI Oylaem
B COCTOSHMH YBEeIHYUTH cBom cOopsl B 100, B 1 000
pa3, mpexzae 4YeM JOCTUTHEM IIpezena IMpOU3BOJIH-
TenapHOCTU? B cocTOsHMM 1M pacTeHHe NpeBpamarh B
3amac BCIO Mojdydaemyro sHepruoo? KoneuHo, HeT.
MsbI 3HaeM, YTO HUKAaKHE MAIIMHBI M OPTaHU3MEI HE
COCTABJISIIOT MCKJIIOYEHHS W3 3TOr0 IpaBHiA, HE mpe-
BpaIalOT BCEH IMONydaeMoH CHJIBI B MOJIE3HYIO pado-
Ty, U OJHOTO 3TOT0 COOOpaXEHHS NOCTaTOYHO, YTOOBI
yOemuTh Hac, 4To (U3HOJIOTHYECKUI Ipenes Ipou3-
BOAUTENIBHOCTH PACTEHHsS HE MOXKET COBMNajaTh C (u-
3udeckuM. IIpoTHB TpHBeneHHBIX 1M(p, OCHOBaH-
HBIX Ha pe3ynbTaTax pasIHdHBIX KYJIBTYp, MOXKHO
clenaTth TO BO3paXKEHME, 4TO XOTS TII0JeBas pacTu-
TENBHOCTh, KAaK MBI BHJETH, M MPEACTaBIIET OUYECHb
Pa3BUTYIO NOBEPXHOCTh IIOTJIOIICHUS, HO TEM HE Me-
Hee Hellb3s CUUTaTh, YTOOBI OHA YJABJIMBaJIa BECh Ia-
naromuii cBer. bomee HajexHble MUGPBI MOXKET IaTh
B 3TOM OTHOIICHHWH CIIEAYIOIINHA OmBIT. BeicTaBmsas Ha
COJIHIIC 3€JICHBIC JINCThS C TOYHO U3MEPEHHOH MOBEpX-
HOCTBIO, ONPEJETINB MOCPEACTBOM aHAIM3a, KaKoe KO-
JIMYECTBO YITIEKUCIOTH OYIET Pa3lIOKEHO STUM JIHC-
TOM TIPH CaMOM BBITOZHOM OCBEIICHHUH, ITOJIOXHUM — B
OJWH 4ac,

onpeacinB, KaKo€ KOJIMYCCTBO

TEIUIA BBIMAAAET B 3TOT YaC Ha B3ATYIO TIOBEPXHOCTH

HaKOHEIl,

I Camo co00li TOHSTHO, YTO NpPUBEICHHBIC ITU(PEI HE MO-
I'yT CYMTATBCS CTPOrO TOYHBIMHU. B ocobenHocTH 1mdpa, moka-
3BIBAIOIAS. KOJNMYECTBO TEIUIA. BBINANAIOIICIO HA H3BECTHYIO
IUIOLIa/1b, ¥ BBIYMCIICHHAs U3 JaHHBIX [1yJibe, TOIBKO Nmpuoi-
3UTEIILHO BEpHA.
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JIMCTa» MBI MOJYYUM HHU! JaHHBIC ISl BHIYMCICHHH CO
OTHOLICHUSI MEXIy HPHXOJOM CHJIBI U pacxoloM CcC
Ul PassioKCHUE YIIICKUCIOThL. OKasbpIBaeTCs, 4YTO Ha
pa3IoXKEeHHe TPATHTCA CPEJHUM YHUCIOM

HOJy4aeMON 3SHEprum,

/00 Bcelt
a B Oomee OIaronpHATHOM
ciyqae — /5. ITo HEKOTOpHIM HOBEHIIMM HCCIIEO-
BaHUAM. 3TH LHUQPB MOTYT IOXOAUTH JO !/5,. Oty
nocie HHOIW HHUGPY MbL. BEPOSATHO, NOJDKHBI CUUTATh
Onu3koil K mpeneny (pU3MOIOTMYECKOH MPOU3BOIU-
TEIBHOCTH. TaK KaK pAaCTEHUs IIOCTABICHBI B HaH00-
nee OnmarompustHbie® ycnmoBus. Mrak, Mbl BHUIMM, Kak
ONMM3KM caMble WHTCHCHBHBIC HAIIM KyJbTYPHl K TO-
My, YTO Mbl Ha3BalM (H3MOIOTMYECKUM MPEIENIoM,
TO €CThb K TOMY HaI/I6OJ'lbIJ_ICMy KOJIMUECTBY OpraHuye-
CKOTO BEILECTBa, KOTOPOE MOXKHO IIOJIYyYHTb € NaHHOH
TUIOIIAIN 3EMJIM IIPU MOCPEACTBE PACTEHHS.

Ho nmake mpu 3TOM mpenene yTHIU3UPYETCS BCEro
/oo ¥ B CaMOM BBITOJJHOM cily4ae !/y, HOJIydaeMoi
SHEPTUM, U MBI ITOMY He OyneM yOUBIATHCA, €Cu 00-
paTMM BHHMMAaHHE, 4YTO. KpPOME€ OTOH eIMHCTBEHHOU
IPOU3BOAUTENILHON, CTOYKM 3pEHHs 4YenoBeka, pabo-
Thl. B PaCTCHUH COBEPIIAOTCA M APYrHe pabOThI, IS
4eJIOBEKAa COBEPIICHHO HENPOM3BOAMTENbHBIE!. Bo-
IEepBBIX, B TEUCHHE BCEH CBOEH JXKM3HM pAaCTEHUE HC-
napser BOJY, TaKHE TIPOMaJHble KOJIMYECTBA BOJbI,
YTO. YCJIbIXaB INPSIMO HTOI, IIOYTH OTKAa3bIBACLIBCS
BepuUTh. [ MCIapeHus 3TOro KOJIMYECTBa BOJIBI Tpe-
Oyercs, II0-BUAMMOMY, 3HAUUTENIbHO OoJsiee Teruia,
YeM CKOJBKO 3aTPauMBacTCs Ha pas3JIOKEHHE yrie-
kuciotsl. CrieoBaTeNnbHO, PAAOM C IPOU3BOJHUTENb-
HOW paboToil 00pa3oBaHMS OPraHUYECKOTO BEILECT-
Ba pAacTeHWE 3arpayMBaeT emie Oojiee SHEPruM Ha
Oecrione3Hylo Uil 4ejloBeKka paboTy — HCIapeHwue.
Ho 5T0 He enMHCTBEHHAs, XOTS M caMas 3HA4UTellb-
Has 3aTpaTa JHEPTUM B PACTEHUH. DTy BOJY pacre-
HUe OepeT W3 MOYBBI M, CJIENOBATENIBHO, JTOJDKHO MOJ-
HATb €€ Ha M3BECTHYIO BBICOTY; 3Ty pabOTy MOXKHO
BbIpa3uTh B myno-dyrax. B Hammx naneBblx pacre-
HHUSAX OHA. KOHEYHO, HEBEJIMKa, HO B JPEBECHOH pac-

THUTECJIBHOCTU OHA COCTABJIAACT 3HAYUTEIIbHYIO BEJIUYU-

! Elie BaykHEe TPUHATH BO BHHUMAHKE, YTO JIUCT U HE MOXKET
MOTJIONIAaTh BCEro COJHEYHOrO CBETa: MHA4Ye OH ObUl Obl HE
3eNeHbIM, a 4YepHbIM. HoBeiime wHccinemoBaHMs MOKas3bIBAIOT,
YTO JIMCT MOMVIOMIAET CPEJHUM 4YuciIoM 25% Bceil COHeuHOM
SHEPrUH — 3TO (HU3UUCCKUIA ITpesien: B (PU3HOIOTHIECKUX OIIbI-
Tax yruiamsupyercs 3,3, a B made — 1%.
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ny!. MoxHo cebe NpeACTaBUTh, KaKyl0 TIPOMAJHYIO
paboTy MpexACTaBiIseT IMOJHATHE Macc BOJIBI, HCHaps-
BpoOzIE

KOTO-

muUxXesa " Jecax KaKI/IX-HI/I6y}_'[L HUCIIOJIMHOB,

HOBOT'OJUTAHJICKUX 9BKAJIUIITYCOB, MaKyIIKH

pBIX. TO cJOBaM OJHOrO OOTaHHMKa, Moriu Obl Opo-
caTth TeHb Ha BeplIMHY XeomneoBoil nupamuas?. Ko-
HEYHO, HE BCS OJHEPrus, NOTpeOHAs Ha HCHapeHHe U
IMOJHATHUE, l'IpOI/ICXOJIHT Ha CYET HeHOCpellCTBeHHOFO
HArpeBaHUsl COJIHCYHBIM M JIy4aMH, HO BCE )K€ 3HAYU-
TeJbHAs 4YacTh €€ JOCTaBisercs uMu. K 3TUM wHcTOY-
HUKaM  OeCIoJIe3HOM COJIHCYHOU

TpaThbl OHEPTUn

\Y 181
COCTOSHUM BOCIOJIB30BAaThCA BCEM 3allaCOM  OpraHH-

JIOJDKHO TIPUCOEAUHMUTH €lle  CIIeTyHOIIHMIA. HEe B
4ECKOTO BEIIECTBA, BHIPAOOTAHHOTO DACTEHHEM B Te-
YEHHE €ro JKM3HM, IIOTOMY 4YTO OHO CaMO pacXonyeT,
CKMraeT 4YacThb JTOro BemectBa. MOXHO CUHTATh,
4YTO TaKUM IIyTeM TpaTuTcst A0 !/, BCEro BellecTBa,
TaK YTO pPacTeHHe, B OTHOLICHMH HAKOIUIGHUS Opra-
JielaeT  MOCTOSHHO  JBaJLATh

maroB BHOEPEA W OJUH Hasal. Bce NEPEUNCICHHBIC

HHUYCCKOTO  BCHICCTBA,

UCTOYHUKH TpaThbl COJIHCUHOM OHEPruu TIpeaACTaBIIsa-
I0OT HaM, TaKk CKa3aTh, WM3JCP)KKH HPOU3BOJCTBA Opra-
NOCPEACTBOM  pacTeHus. Mel
CJIEIOBATENIBHO, YTO PAacT€HUE XOTS M OuYeHb

HHYECKOr0  BEIeCTBa
BHJIHM,
COBCpU.IeHHbIﬁ arrapar JIIsA YTUIU3UPOBAHUS COJI-
HEYHOI CHJIBI, HO BCE K€ OCTaBICT CIlle MHOrOro jKe-
JaTh, TaK KAaK MPH CaMbIX OJIATONPHSTHBIX yCIOBHSIX
OHO IIPEBpAlIACT B MOJNE3HYK ISl 4YeIOBeKa pabotry
Bcero !/, wmm

SHEPTUH.

/,00 BCEH TIIONy4aeMOH OT COJIHIA
YenmoBeKy MNpPEACTOMT WM YCOBEPLIEHCTBO-
BaTb B OTOM OTHOIICHHM pacTeHHE, WIH H300pecTH
B3aMEH €ro HCKYCCTBEHHBIH NpHOOp, KOTOPBIA YTH-
JU3UPOBANT ObI OONBIIMIA TPOICHT MOMYYaeMOil BHEp-
MU W TIpUTOM paboTan Obl Kpyrielid rox. Hackoibko
ycHeeT OH Ha 3TOM IIyTH — Bompoc Oyamymero. Bep-
HeMCs K IOCTAaBIEHHOMY HaMHM B Hauajle 3TOM cTaTbu
BONPOCY, HA KOTOPbII MOXHO Temlepb AaThb IOJHBIN,
KaTeropuuecKuil OTBET. MBI MOXEM BCEro Jydlle 3TO
cenaTh B BUJE cieayronero npuMepa. Korna-to rae-

! TlomHATHE COKOB Ha 3HAYMTEIBHYIO BBICOTY MOXHO

CUMTATh HENPOM3BOJUTENIBHBIM TONBKO C TOYKH 3pPEHHS KO-
JIMYeCTBA IOJy4aeMOTO BEIIECTBA, 3aTO OHO BAXHO C TOYKU
3peHUs KayecTBa — OHO JaeT HaM. HalpuMep, CTPOCBOH H
MauTOBBIH JIeC.

2 Dra nupamMua — IpoOHHMIIA eTHIIETCKOro (hapaoHa Xeor-
ca — nocturaet BoicoThl 140 metpoB (IIpum. 1949 1.).



TO Ha 3eMJIO yHaJl JIyd COJIHIIA, HO OH yIall He Ha Oec-
IUIOJHYIO TIOYBY, OH yIaj Ha 3€J€HYI OBUIMHKY IIIIe-
HUYHOTO pOCTKA, WM, Jyd4lle cKa3aTh, Ha XJIOPO-
¢buoBoe 3epHO. Yiapsch O HEro, OH MHOTYX, Hepe-
ctan ObITh cBeTOM, HO He ucye3. OH TOJBKO 3aTpa-
THJICS Ha BHYTPEHHIOIO paboOTy, OH paccek, pa3opBall
CBA3b MEXJly YaCTHLAMU yIiepozia M KHCIOpona, CO-
CIMHEHHBIMU B yriekucnore. OCBOOOXKICHHBIN yrile-
pod, coemuHACH C BOAOW, 0Opas3oBal Kpaxmai. OTOT
KpaxMaj, TpeBpaTHCh B DPacTBOPHMBIH caxap, Imocie
JIOJITUX CTPAHCTBHH IO PACTEHHIO OTJIOXKHIICS HaKoO-
Hell B 3¢pHE B BHJIE KpaxMmana ke WIM B BHIE KIeH-
KOBHMHBL. B TOW mimm npyroil ¢opme OH Bowmen B co-
cTaB xineba, KOTOpBIA moCTyKua Ham mwmmed. OH
npeoOpa3wicss B HalIM MYCKYJBl, B HamM HepBbl. U
BOT TeNepb aTOMbl yIJepoja CTPEMSTCS B HAIIUX Op-
raHU3Max BHOBb COEIMHMTBCS C KHUCIOPOZOM, KOTO-
pblii KpPOBb DasHOCHUT BO BCE KOHIIBI HALIEro TEna;
IIPY OTOM JIyd COJIHI[A, TAWBIIMHCS B HUX B BUJE XH-
MHYECKOTO  HaNpsHKEHUs, (bopmy
SBHOM CHIBL. OTOT JIyd CcoNHI@A corpeBaer Hac. OH

BHOBb [IPUHHUMACT

MPUBOJUT HAC B JBIDKCHHE. BBITH MOXET, B 3Ty MH-
HYTYy OH UIpaeT B HAIIEM MO3TY.

Pacmenue kax ucmouHuKk cuvl

[puBeneHHbIf mpEMep — caMblif  HOXPOOHBIH,
CaMblii OOCTOSITENIBHBIH OTBET, KOTOPBII B COCTOSHUH
JaTh HayKa Ha MOCTAaBICHHBIH HAMU BOIPOC. MBI MO-
JKEM BBIPa3UTh €ro W Kopoue, Tpems cioBamu. Ilumia
CIIy’KUT MCTOYHHMKOM CHJIBI B HAIllEM OpTaHU3ME IIO-
TOMY TOJBKO, YTO OHA — HE 4TO HMHOE, KAK KOHCeps
CONIHEYHbIX TyYell.

I'my6okoe Hay4HOE 3HAUY€HHE ITOTO pe3yibTara ro-
BOPHUT €aMo 3a ceOs, HO €ro, KOHEYHO, OLEHST U JIIOAH,
HanOoyee PaBHOIYLIHBIE K HAay4YHBIM HCTHHaM. [1o31-
MeuTaTenb, ¢ IPYCThIO B3UPAOMIMI Ha IPO3auyuecKuil
TPyJ yUIEHOTO, C YIOBOJIGCTBHUEM YCIBIIIHUT OT HETO, 4TO
OH, caM IO3T, Takoe e A(upHOE CyIIECTBO, COTKaH-
HOE U3 BO3[yXa M CBETa, Kak M OECIUIOTHBIE CO3JaHHs
ero (anrtasuu. YenoBeK CIIECUBBIN, TOPMAAIINICA 3HAT-
HOCTBIO CBOETO Pojia M He 0e3 Mpe3peHHs: OTHOCSIIIHCS
K CKpOMHOH foje fAesTeneil HayKd, MONy4YHuT, KOHEUHO,
HEKOTOpOe yBa)KEHHE K ITON HayKe, yCNbIXaB, uTo Oia-
rojaps eii «OH BIIpaBe, HapaBHE C CaMHM KHTalCKUM
HMIIEPAaTOPOM, BEJIMYATh Ce0s1 CHIHOM COJHIIa» .

I Helmholtz, Ueber die Wechselwirkung der Naturkrafte,
S. 127.



Mposkerell

EJUHCTBO PACTUTEJIbBHOI'O MUPA

C nepBbIX LIaroB M3yY€HHs PpAcTEHHUH, 4YyTb HE €
Teodpacra, Hameuanach ye [ABOSKas 3ajada — y3-
obmue
BCEM pACTEHMSIM, M Y3HAaThb BO3MOXKHO OoOJbIee HHC-

HAaTh pacTeHHWe, TO €CTb YCMOTPETh YEPTHl,
JO pa3nuYHbIX pacTeHuid. (. pa3sBUTHEM HayKH Iep-
ByIO 3a7ady Bce Ooiee m Oomee mornmomana obmas 60-
TaHuka — (Qusnonorus. IIporecc 3TOT, Kak BHAHO W3
MPEAIICCTBYIOMEr0  M3JI0KEHHUs, HPOJOJDKACT TPOSB-

JIATBCA W OO0 HACTOAIICTO BPEMCHU. BTOpaH 3azavda

cocTaB/sila  00JacTh  CHCTEMATHYECKOW  OOTaHWKH,
WM KIacCU(UKAUKM  pacTeHHH, MePBOHAYATIBHO
MMEBIICH TOJBKO CIYXEOHYIO IIelb — BO3MOXHO

JETKOH W ynOOHOM TpYNIMPOBKM BCEX HW3BECTHBIX
pacTeHHMi, M TONBKO C TMOSBIEHHEM 3BOTIOIMOHHOTO
YUCHUsT B €ro eIUHCTBEHHOIl mo3aHelmieir ¢opme —
JapBMHM3MAa — 3TO H3yuUeHHE CTalo caMo cebe Iie-
IO, TO €CTh IIONYYWJIO HWCTHHHBIA Hay4HBIH Xapak-
Tep. OCHOBHOH ero 3ajadeil sIBUICA yXe HE IepedyeHb
OCCUHMCIICHHBIX OTHEIbHBIX (opM (K uYeMy XoTenu Obl
€r0 BEPHYTb HEKOTOPBIE COBPEMEHHLIE YYEHBIE-PET-
porpaxel, Kak, Hampumep, J[lpumr), a IoKa3aTenbCT-
BO €JMHCTBA OPTaHUIECKOTO MUPA U PACKPBITHE UC-

Anmepo30udel HU3E20 20TOCEMEHHO20 Caz08uKa Zamia
(no Y>00epy)
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OOBSCHAIOIIET0 3TO  EIUHCT-
CYIIECTBYIOIX  (hopM
MEXAy co00if Yepe3 MpeuIecTBOBaBIINE UM  (HOPMBI.

TOPUYECKOIO  IpOLiEcca,
BO  IIPEEMCTBEHHOH  CBS3bIO
Paszpemenne oTOM 3amauM  OCTUTaeTcs IBYMs ITyTs-
MH: CPaBHEHHEM BO3MOXKHO OOJIBIIETO YKCIa COBpPE-

Heterongiun tiliaeoides
Obpasey wnuga uz kowexyuu Bunosimcona u Ckxomma

MEHHBIX (JOpM B WX BIIOJHE DPa3BUTOM COCTOSIHUM U B

MOCIIEIOBATENBHOM  Pa3BUTHUM MX 3apofbliiell  "3ToT
myTh JaBan Oojiee MM MEHEe BEpOATHOE yKa3aHHE Ha
MPUPOAY 3TOH CBA3H. A, BO-BTOPBIX, ITyTEM IPSMOTO
PacKpbITHs 3TOM CBSI3U 4Yepe3 M3Y4YEHUE JEHCTBHUTEINb-
HOTO HCTOPHYECKOTO MPEEeMCTBA OpraHUYeCKHX (opm
Ha OCHOBaHMUHU U3Y4YEHUs MCKOIAEMbIX OCTaTKOB pa-

Hee cymecTBoBaBIMX Gopm. Ha atix myTsax —



Eouncmeo pacmumeibioco Mupa

Caeosux Cycas revoluta. Cemena no Kpasm TUcmoBUOHbIX NI000NUCIUKO

CPaBHUTECIIbHOAHATOMUYCCKOM, 3M6pI/IOHOFI/I‘IeCKOM

nu NMAJICOHTOJIOTHYCCKOM — U3y4€HUe JKHUBOTHBIX
(GOpM 3HAUUTEIBHO OIEPENWIO HM3yYCHHE PAaCTHTEIb-
HeiX (GopM. Ho Obu1 ofMH — H caMblil CyIIECTBEH-
HBII — BOMPOC KIacCU(pHUKANUU, B KOTOPOM OOTaHH-
Ka omepeauia 300J0rHI0. Bcee pactuTenbHOe LIapcTBO
NIPECTABIseT ABa OTJeNa WM IOIyHapcTBa — pac-
TEHUH CEMEHHBIX, TO €CTh Pa3MHOMKAIOLINXCS CeMe-
HaMH, U CIHOPOBBIX, Pa3MHOXKAIOIIUXCS CIHOPaMHU.
Bonee rmyGokoro pasmuums, Oonee riybokKoro mepe-
pbIBa HE MPEACTaBISIETCS B KIacCH(HUKAMU pacTe-
HU, © TeM HE MEHee TeHUIO OJHOTO0 YYEHOTO0 — M
MPUTOM HE IIEXOBOTO YYEHOTO, a yYEHOTO-CaMOYYKH,
Bunsrenema Todmeiictepa — ynmanoch 3aloiHUTH
3TOT MPOMEXYTOK M TakuM oOpa3oM JOKa3aTb €IUH-
CTBO BCEro pacTUTENbHOr0 Mupa. Jlokasal OH 3TO He
OPOCTBIM CPAaBHEHHEM YK€ BIIOJIHE Pa3BHUTHIX (opm,
a TINATEJIbHBIM M3yYEHHEM MHKPOCKOIMYECKOH HIMO-
PHOJIOTUH, WCTOPUHM Pa3BUTHS BBHICIIAX IIPEICTaBUTE-
Jel HU3MUX W HU3IIUX MPEJICTaBUTENCH BBICIINX

pacTeHHid, TaKk Kak 37eCh, OYEBHIHO, CIEIOBAJIO HC-

KaTe mepexona. [odmeiicTep OOMH B KOJOCCAIHHOM
cBoeii  pabore «Vergleichende  Untersuchungen*
(1851) OnucraTenbHO pa3pelIMa CBOKO 3ajady, «Iie-
pebpocui MocT» depe3 caMylo OOJNBIIYIO IPONACTb B
pacTHTENIHHOM IIAPCTBE, M B Kakoe Bpems! — 3a je-
CSATH JIET A0 TOsIBJIeHHs KHUTH JlapBHHA, KOTAa 3BO-
JIONMOHHAS Hes ObUIa B MOJHOM 3acTO€, HE HAXOIH-
Ja B Y4YeHOM MHpe HHM OmHOro 3amuTHUKa. OH He
TOJIBKO JI0Ka3al BEPOSTHOCTh 3TOTO IPECTABICHHUS O
€IMHCTBE PACTHTEIBHOIO MHpa, HO M IpeicKasal,
I7le U y KakuX pacTeHUH JIOJDKHO MCKAaTh HOBBIX, €IIe
Oosiee yOeANTENBHBIX OKA3aTelbCTB — HEPBBIA MpHU-
Mep Hay4HOTO IMpopodYecTBa B 001acTH MOpP(OIOTHH,
OIIMCTAaTeNIbHO ONpPAaBAABILETOCS YK€ 4Yepe3 MHOTO JIeT
mocie ero cmeptn. OcHOBHasg MeIcib [ odmeiictepa
3aKII0vanach B TOM. YTO BCE PacTEHMs, HauMHAs CO
MXOB, IIPEACTABISIOT B IIUKJIE CBOETO Pa3BHUTHS SBIE-
HHUE 4YEepeNoOBaHUA BYX ITIOKOJICHWH — IIOJIOBOTO H
6ecrionoro. Pe3ko BEIpaXEHHOE Y BBICIIMX CIOPO-
BEIX, HallpUMep Y MalopOTHHKOB, IIOJOBOE ITOKOJIE-
HHE ITOYTH HE3aMEeTHO CIIMBAETCs ¢ OecraibIM y ee-
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Lyginodcndron oldhumium
Obpasey winugha uz kowekyuu Burmviucona u Cxomma

MCHHBIX. OHJ'IO,Z[OTBOpS[}OIJ_II/IM HavyaJioM 'y [amnopot-

HUKOB  SABJIAIOTCA  aHTEPO30UbL (HOZ[BI/I)KHHC KJICT-
KU, CXOOHBIE C CIIEpMATO30MAaMU )KI/IBOTHI)IX), y ce-
MCHHBIX XK€ paCTCHI/Iﬁ OIUIOAOTBOPAIOIICE HaA4alo 3a-
KIIIOYCHO B COACPKUMOM HBETHEBLIX pr60‘IeK. 210
pas3imiue " HO3Z[HeﬁmHe

KJ'IaCCI/I(i)I/IKaTOPBI CUHTaJIN

OCHOBHBIM, JIeJI1 pacTeHWs] Ha 30MIHOTaMHBIE U CH-
(oHOraMHBIE, TO €CTh Ha OIUIOAOTBOPSIOIINECS IPH
TIOMOIIM  aHTEPO30MIOB W TIPH TIOMOIIHM IIBETHEBBIX
TpyOouek. Ha BO3MOXHOCTH CITIaJUTH 3TO KOPEHHOE
pasmmuue W ykaseBan [odmeiicTep, mOKasbIBas, UYTO
Yy TpOCTEHIINX CEMEHHBIX pacTeHHH, Yy TaK Ha3bIBae-
MBIX TOJIOCEMSHHBIX (KyJa OTHOCSTCS Halld XBOH-
HBlE W TpPOIIMYECKHE CaroBble), B ILBETHEBBIX TpyOKax
MOT'YT HaliTUCh aHTEPO30HUIbI!.

310 mpopouectBo [odmeiicTepa momyumio Omec-
TSIIee TIOATBEPXKICHHE TONBKO depe3 45 ier, Koraa
B 1897 r. amepukaHckuii OOTaHMK Y300ep OTKPBLI

B LIBETHEBOI TpyOKe caroBrka (Zamia) HaCTOSIIMX

! TIpunoMuHa0, Kak B HayaJie MIECTUACCATHIX TOJ0B AHI-
peit HukomaeBnuy bekeroB roBopuin cBouM ydeHHKaM: «BHu-
MaHHe OOTaHHKOB JOJDKHO OBITH COCPEHOTOYEHO Ha KOHYHKE
LIBETHEBOH TPYOKH, TaM KIYT X BEJIUKHE OTKPBITHS.
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THITIYECKHX JIBIDKYIIIXCST aHTEpO30UI0B' (curr.
85). CxomHoe OTKpBITHE OBUIO OJHOBPEMEHHO TJC
J a IO U JAByMsl SITOHCKUMH yueHbIMU — Mkeno u 1 u
pase.

Takum oOpazoM, Teopust [odmeiictepa TOpXKECT-
BoBaa B KoHHIE XIX Beka. 3a €ro moporoM ee OKuua-
o eme Oonee OnecTsmiee W HEOXHIAHHOE MOATBEPIK-
JIeHHe B Jpyroil m Ooiee BakHOH oOmacth — B oOiac-
TH HENOCPEJCTBCHHON WCTOPHH, TO €CTh IAJICOHTOJIO-
rui. Kak yke 3aMedyeHO BBINIE, ITAJCOHTOJIOTHSI pacTe-
HU{ 3HAYHUTENBHO OTCTala OT IAJCOHTOJIOTUHM >KHBOT-
HBIX, U OTO CYUTAJIOCh YEM-TO OYEBHAHBIM, TaK KaK OT
pacTeHUss HE COXPAaHSeTCsl TBEPABIX OCTaTKOB, KaK pa-
KOBHHBI HJIM CKENEThl JKUBOTHBIX, M COBPEMCHHBIC TIa-
JICOHTOJIOTH TPHBBIKIA OTHOCHUTBHCS K TAJCOHTONOTHH
pacTeHHil ¢ TpeHeOpEeKCHHEM, IIOYTH HE CYUTAaThCs C
Het. Mexay TeM, NpUOIM3UTENBHO HAYMHAs C IOJIO-
BUHBI MPOLUIOTO BEKa, Havana OBICTPO pPa3BUBATBCS
HOBasi OTpacib — IAJECOHTOJOTHS PACTEHHMil, KOTOpas
10 TOYHOCTH CBOMX IIPUEMOB M 3HA4YEHHIO pe3yJbTa-
TOB, TOXAIyH, NPEB3OIIA M JIydlIHe 3aBOCBAaHUS IIa-
JICOHTOJIOTHH JKHBOTHBIX. OJTO ObLIa MHKPOCKOIHYEC-
Kas aHAaTOMMS HCKONAEMBIX PACTHTENBHBIX OCTaTKOB.
BMmecto TOro 4toOBI BhIpE3aTh OPUTBOW TOHKHE paspe-
36l OJKMBBIX TKaHel, OOTaHMKM HAy4YWJIHCh IIOTy4aTh
Takue K€ TOHKHE Ipo3payHble HUTU(BI M3 OKaMEHelo-
ro jepeBa, JHUCTbEB, IUIOJIOB, CEMSH W T. M., LUTH}HI,
MOYTH HE OTIMYABIIMECS OT Paspe30B M3 JKUBBIX pac-
teanid. OXHUM W3 NMHOHEPOB B 3TOHM obmactw ObUT y Hac
akagemMuk MepxinH.  Co3gamack  ocobast — crienuaib-
HOCTb M3YYECHHS HCKONAEMBIX PACTCHHH, OOHApY)KHB-

I1as IMOYTH IOJIHOC CXOJACTBO OAHUX HCKOIIAEMBIX C

I Kak Mao ObUIM IOATOTOBIEHBI K 9TOMY OTKDPBITHIO (OTa-
HHKH, 3a0BbIBIIME KiIaccuueckue uccienoBaHus ['odmelictrepa.
MOXET CIOyXHTh crefylommMm ¢akT. Bcekope 3a mosBieHHEM
pabotel Y300epa st mpouen B MOCKBE JIEKLIHIO, O3arJIaBJIeHHYIO
«Benunuaiiniee Mopdomnorudeckoe otkpbite XIX Beka», B KO-
TOpOHl MOAPOOHO Pa3bsACHWI 3HAUCHHWE MCCIeNOBaHUA Yd00epa
(1 SMoHLEB), KaK IOATBepkAeHUE mpopouecTBa ['odmeiicte-
pa, — ciydasi, KOTOPBIiI MOJKHO IIOCTaBHTh B IApajuleNb C OT-
kpeitieM Henrtyna, MeHzeneeBCckuM IpeICKa3aHHeM HOBBIX
3]IEMEHTOB ¥ T. JI. Uepes HECKOIBKO MECSIEB MOJOIOH IOLEHT
ApHOIBIY B MPOOHOM JIEKIMM IBITAICS J0Ka3aTh, YTO, MO €ro
MHEHHIO M MHEHHIO ero yuutens npod. I'opoxankuna, Y200ep
U SIOHIEBI, BEPOSATHO, NPUHSUIM 33 aHTEPO3OUIBI KaKoe-HH-
Oyab MHKPOCKOIMYECKOe >KHUBOTHOE. CIOBOM, IOBTOPHUIIOCH TO
XKe, UTO CIYYHIOCh IIPH IIEPBOM OTKPHITMH 300CIHOp, KOrza
TaloKe YTBEPIKJIaH, YTO 3TO HEIPEMEHHO JKHBOTHBIE.



KUBYIIMMH, WIH TIIyOOKOE pa3muue ApYTHX, WM, Ha-
KOHEI, U TO M JPYroe, TO ecThb CyllecTBoBaHue (Hopm
MPOMEXXYTOYHBIX,  CBS3YIOLIMX  HCYE3HYBLIIMH  MHUD
pacTeHuil ¢ CyIIECTBYIOIIUM. YCHEeXaMH 3THX HUCCIe0-
BaHMI MAJICOHTOJOTUs ObIa 00s3aHa M yCIeXaM CpaB-
HUTEJIbHOM aHATOMMU SKUBBIX PAcTEHUil, 1 B 9TOM Ha-
MPaBJICHUH OCOOCHHO BaXKHBI OBLIM TPY.Ibl JIEPHTCKOTO
npodeccopa PyccoBa. OcoOeHHO BBIABUHYIHCH B 3TOM
HAIpPaBICHUU WU3Y4EHHs aHATOMHU HCKOIAeMbIX pac-
Teanit Peno Bo ®panmmm u BunbsimMcoH B AHIINH,
MpeeMHUKOM KoToporo sBuics Jlykkuaduisa CKOTT,
BMecTe ¢ CploapIoM — caMblii aBTOPHTETHBIN COBpe-
MEHHbIH (Quro-naneontronor B AHrmu. HecomHeHHo,
CaMbIM BBIJAIOIINMCS OTKPBITHEM B 3TOH 00JaacTH,
OBbITH MOJKET JJaXke BO Bceil 00s1acTH TaJI€OHTOIO MU

Lyginodendron oldhumium (pecmaspayus) u cospemennas
eMy CmpeKko3a: a — cemMeHd 6 NIIOCKAX ¢ MUU4ecKumMu
Jlceneskamil, 6 — Meuloex ¢ ysenHem

Eouncmeo pacmumenvrozo mupa

Mogenb cemeHu Lyginodendrori
C XenesucTbiMM BOJIOCKaMM, BCTpevauLMMCA
M Ha JICTbSIX 3TOr0 pacreHus

(He HCKIIOYast CTOIBKO HAIIYMEBIIMX B CBOE BPEMS
OTKPBITHH MEpHATBIX IIPECMBIKAIOMMXCS M 3y0acThIX
ntun), Opu1o Bo3BemieHHoe B 1903 romy CkorroM Ha
JIEKIIMH B BpUTaHCKOM HMHCTHTYTE OTKPBITHE IaropoT-
HUKOB C ceMeHaMH. OTKpBITHE 3TO (DAKTUYECKH OCY-
LIECTBILUIO Tpencka3aHHell [opmeiicTepoM ¥ mon-
TBEPKICHHBI Y300epoM Imepexo] MeXIy CIIOPOBBIMU
U CEMEHHbIMHM pacTeHusAMH. EpxBa s Korma-HUOYIb
SBOJIIONMOHHOE y4YEeHHEe IIPHOOpeTalo Takoe pel-
TENBHOE, MPSAMOE U IMIMPOKOE IOJTBEPIKACHHE CBOETO
OCHOBHOT'O TIOJIOXEHHSI 00 €IMHCTBE BCEro JKHMBYILETO.
Bor Bkpartue ero cmbici. Beicmme n3 cymecTBYROMUX
CIIOPOBBIX PACTEHWH, IANOPOTHHKH, Ha CBOMX KpYyII-
HBIX, Yallle BCETO IEPHCTHIX JUCTHAX HPHHOCAT CIIO-
pbl. Camble IpOCTBIE U3 CEMEHHBIX PAcTEHHI, rojoce-
MSHHbBIE, IMEHHO CaroBHKOBBIE (T€ CaMble, Y KOTOPBIX
V360ep Hamien aHTepO30H[bI), NPUHOCAT CEeMEHa He B
IUIOfaX W He B HIMIIKAX, KAK Y XBOMHBIX, a Ha IOBEPX-
HOCTH HECKOJIBKO H3MEHEHHBIX JHCTheB (¢ur. 87).
Okazanoch, 4To M OONbIIas YacTh MAallOPOTHUKOB Ka-
MEHHOYTOJIBHOH (hOpMAIMM MPHHOCKIIM HAa CBOHMX JIHC-
TBSIX TaKHe K€ HACTOSIINE CEMEHa. JTO OTKpPBITHE Obl-
JIO CIENaHO CIeAyoumM oOpasoM. B mimacrax aHrmmi-
CKOr0 KaMEHHOTO YIUISl JIaBHO YxKe HaOJIOaMCh OCO-
Oble U3BECTKOBBIC HIApEI (holls), odeHb OoraTbie OKa-

MEHEJIBIMH OCTaTKaMH PacTeHHWi, B TOM 4YUCIEe — Op-

TaHaMH. UMEIOIINMU HECOMHEHHOE CXOJICTBO C CeMe-
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Cemena Lagenosloma Lynclairi 6 namypaneryro genudumy

Hamu. He 3HamM TONBKO, K KakOMy pacTEHHIO HX OT-
Hectd, U Tombko B 1903 r. JI. CkoTr mpu3Haln uX 3a
HECOMHEHHbIE CEMEHa paHee H3BECTHOrO IarnopOTHHU-
Ka M MPEIOKAI OCHOBATh COBEPIIEHHO HOBYIO TPYII-
ny pacrenunii Pteridospermia, TO €CTh CEMEHOHOCHBIX
(¢ur. 89). Csom CkotT
n3nokun B cobpanun KoponeBckoMmy oOmecTsy U B

[aIIOPOTHUKOB BO33PEHUS
nekuun bpuranckoro wuHctuTyTa B ampene 1903 r.
Jpyrue wuccnenoBaTeNM HE 3aMEUIMIM  HOATBEPAUTH
€ro HCCIENOBAHMS W PACHPOCTPAHUTh HX Ha Jpyrue
ciay4yad. JIMCTBSl NMAnoOpOTHHKA, O KOTOPOM HIET pedb,
Lyginodendron oldhamium, OblIM W3BECTHBI
1889 r.
KE  «IIapax»

eme B
B YINOMSIHYTHIX BBILIE OTJOKCHHSAX; B TeX
HAaXO[WIM TeNa, KOTOpbIe IMPHU3HABAIM
3a CeMeHa, HO He 3HaId TOJNBKO, KaKOro0 pPacTCHHSI.
B 1903 r. na mux Hauum (Cxorr m OmnmBep) Takue xe
JKEJIE3NCThIE BOJOCKM, Kakhe OBUTH paHee HailIeHbl
Ha JHCTBAX Lyginodendron oldhamium (¢ur. 90),
M, HaKOHEI, TOYHOE CJMYCHHE MOMEePEYHbIX pa3pe3oB
YEpEelIKOB, JIMCTOYKOB M CEMEHHBIX HOXeK (CKOTT)
MOKa3al0 HMX TMOJHOE AHATOMHYECKOe CXOIACTBO. Ye-
pe3 rox (1905) mpodeccopy Kumcrony ymanoch Haii-
TH M MYXCKHE OpraHbl (TBIYMHKH C [BETHEM, WWIN
MY)KCKHE  CIIOPBI), KapTHHa TPOMEKYTOYHOTO

XapakTepa 5TOr0 MCKOMAeMOro pacTeHus W Obuia Jo-

qyeM

nonHeHa (¢ur. 89, B). Hakomeu. ApbGepy ynaioch
Haiith 'y Onuskoro K Lyginodendron
Lamnostomia Lynclairi.

MaOpPOTHHUKA
CEMEHa B CBSI3U C JIHCTBAMHU
(pur. 91 u 92). OmMmanore nanee. 4TO HEKOTOPHIE U3
CaMbIX THIIMYECKUX M KOJOCCAJbHBIX (MOZOOHBIX CO-
KaMEeHHO-
yroneHOW (opmarmy, Neuroptoris, UMeNu TaKKe Cce-

BPEMEHHBIM JIPEBOBUAHBIM) MAMOPOTHHKOB

MEHA BEJIMUYMHONW ¢ OOBIKHOBCHHBIH opex. B pesyibra-
Te, 1o MHeHmoo mnpodeccopa Ckorra,
OoJiblllas  4acTh TOTO,

MOXET OBITh,
YTO CYMTANM 33 [AllOPOTHHKU
KaMEHHOYTOJIbHOM (popManum, MOpUHA[ISKATA K ITOH
rpynme,
CaroBHKaMH, TO ©CTb MEXAY CIIOPOBBIMH U CEMEHHbI-
MH pacTeHHSIMHU.

MPOMEXYTOYHOH MEXIy MANOpOTHHKAMU U

bonee 04eBMAHOrO HEMOCPEICTBEH-
HOTO HCTOPHYECKOTO JIOKA3aTeNbCTBA BEPHOCTH HIEH
Topmeiictepa 0 mepexome CHOPOBBIX K CEMEHHBIM
HMMEHHO dYepe3 TOJIOCEMSHHBIC TPyAHO ObIIO OBl M Ke-
natb. JIOMKHO 3aMeTUTh, YTO OHO HE EAWHCTBEHHOE,

XOTA U CaMO€ 6J'I€CT$[I.LICC, 1 JOCTABJIEHO OHO CKPOM-

Te sice cemena. ygenuuenmvie 8 5 paz



Eduncmeo pacmumenbHoeo Mupa

Jlabopamopus Peno 6 Iapusicckom bomanuueckom cady (6yoxka Hanpago medicoy cmeHoll u KOIOHHO)

HBIMH TPY)KCHUKAaMH, KpOIOTINBO IUIH(OBABIINMHI
CBOM pPa3pe3bl MCKOMAEMbIX PACTEHHI M CO3HABABIIH-
MH, 9TO TUM OHH JOCTABIIIIOT CaMble CTPOTHE apry-
MEHTHI B IOJB3y 3BOMIONMOHHOTO yuenus. Ilpodeccop
CKOTT B peuH, NOCBsICEHHOW mamsatd PeHo, He3anon-
IO YMEpIIero, OJHOTO W3 TBOPIOB MUKPOCKONUHECKOU
aHamoMuy UCKONaemulX pacmenui, KOTOpas IOXKH-
HaeT Teleph Takue Oorarble IUIOJBI, OCTAHABIMBACTCS
Ha TOW COBEpIIEHHO HCKIIOYUTETbHO yOoroif oOcra-
HOBKE, B KOTOpOHl paboTal 3TOT BBIJAIOMIMICS yde-
HbIM. B KOHIE MpOIIIOro Beka M MO3AHEE Ha CTYNEHAX
Hapy)XHOH JiecTHULBI cTaporo [lameoHToNorn4eckoro
my3ess B Jardin des Plantes (Boranmueckom camy B
[Mapmxe) MOXHO OBUIO BHIETh KaKOH-TO, OYEBHIHO
BPEMEHHBIN, YyJaHYMK WM INaJaliuK, HO ¢ HeOomb-
UM 3epKajJbHbIM OKomredkoM (¢ur. 93). B astom-To
BPEMEHHOM capaifumke, 3a €ro 3epKajJbHBIM OKOIIeY-
KOM (€OMHCTBEHHON HEOOXOAMMOM €ro pOCKOUIbIO),
HaJl CBOMM MHKPOCKOIIOM U HUIM(OBAJIBHBIM CTAaHKOM
MIPOBEJI BCIO CBOIO JXHM3Hb TAJIAHTIWBBIA M HEYTOMH-

MBI y4eHbIH (Tak W HE YAOCTOUBIIHWIiCS 3BaHMS IPO-
(eccopa), Ha OCHOBAaHWHM CBOMX IUIH(OB MpercKaszaB-
UK, MEXAY MPOYUM, YTO y HCKOMAEMbIX CAarOBHUKOB
JIOJDKHBI OBLTH CYIIECTBOBATH AHTEPO3OUIBI, U TPEI-
CKa3aBIIMH 3TO paHee, YeM OHHM ObUIM HaiifeHbl Y30-
OepoM y JKHMBBIX CaroBukoB. [TOMHHTCS MHE, 4TO s
caM B IIYTKy MOATPYHHBAJ HajJ HHUM, CIIpallMBas, HE
Hago€darT JIM €My HNpUXOAdlIUe€ TYPUCTbI, HNPUHH-
Masi ero 3a miBelIapa, y KOTOPOrO MOYKHO OCTaBHTh
CBOM 30HTHKM ¥ Kanoum. He takyro yOoryro, HO na-
JIEKO HE POCKOLIHYKO OOCTaHOBKY MHPEACTaBIsIa U Ta
naboparopusi, B KOTOpod pabortanm mpodeccop dyk-
kuHOUIBL CKOTT, UMS KOTOPOrO Temepb H3BECTHO
BCEM HHTepecylomumMmes OotaHukoil. Ha mpumaraemoit
¢dororpaduu (pur. 94)! nzobpakeHa MaJCHbKas

1 5] o6s13aH ero mobe3HocTH npodeccopa CKOTTa, KOTOPHIi
[IOKa3bIBAJl MHE CITOif My3eil — JiBa MaJICHbKHX IIKadurKa, 3a-
KJIFOYQIONIMX LENbIe COKPOBHUINA ITOH HCKOMaeMoil ((1opsr —
bl BuiabsaMcoHa 1 ero coOCTBEHHBIE.
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[icodpenvckan navopamopusn ¢ Koo (Anznus)

Jxonpenbckass (MO WMEHH KEPTBOBATENA) Jlaboparo-
pusi, yCTpOeHHas B KOHIIE CEMHIECATHIX romoB B Bora-
HU4YeckoM camy Kplo, TimaBHBIM 00pa3oM MO HACTOS-
Huto [lapeuHa. J[Ba JIEBBIX OKHa C 3€pKaJbHBIMH CTEK-
JamMp”  TaJ€OHTOJOTMYECKHHA

KabuHeT  mpodeccopa

CkorrTa.

B ocrambHOM TOMEIICHUH TPOM3BOJMI CBOU HC-
cnenoBanus I'opac  bpoyH:
CanpepcoH,

TaM Ke paHee bBypnoH

NpEAIECTBEHHUK Eoosa, Jcnan CBOU

OIIBITBI  HAA OJICKTPUYCCKUMHU  SBJICHUAMH Y I[I/IOHCI/I,

a TurHpamp nemam CBOM OIBITHI, JIOKAa3aBIIHE OTCYTCT-
BHE OpraHMYECKHX 3apOoAbIIed B ONTHYECKH YHCTOM
BO3MyXe, W T. A. OTa MaJeHbKas JlabopaTopuiika Ha-
BCErJa OCTAHETCS MaMSATHHKOM TOMY, Kak MHOTO
MOXXKHO CZieJlaTh B CaMOH CKPOMHOW OOCTaHOBKE, HO
W3 ITOr0 HE CJefyeT, KOHEYHO, YTO YYeHBIH IpH Co-
BPEMEHHOM pa3BUTHH HAyKH He HYXXIaeTcs MOpoI0 B

6oJiee MMPOKKUX TIOMEIICHHUSIX.



Pacmenue — Cehunrc

PACTEHUE-COUHKC

JlaBHO cHenmaHo CHpaBeUTHBOE 3aMEYaHHe, 4YTO B
BOOOpa)KEHHH 4YeJIOBEKa, HasBY WIM JaKe BO CHeE, HE
MOXKET BO3HHKHYTh HHYEr0 TAKOTO, YTO B CBOMX O3Ile-
MEHTax He cjarajoch Obl M3 BIEYATICHUH PpeEabHOro
mupa. Korna cmenas ¢aHTaszust XyHZOXKHUKOB WIH TI0-
9TOB, ’KeNlasg BBI3BaTh UYBCTBO MOKJIOHEHHS HIH CBS-
IIEHHBIH yXac, cO3[aBaja UyAOBHII, PE3ylbTaT 3TOT
JOCTUTAJICA TOJIBKO YMHOXXCHHEM YHCIIA, HCKaXKEHU-
€M WIM TepeTacoBKOH, B MNPUUYUIMBBIX COUYETAHUSX,
U3BECTHBIX OPTraHOB H3BECTHBIX JKUBBIX  CYIIECTB.
MHOroronoBblif, MHOTOPYKMH HHIYCCKMH MIOJN WIH
Oosee cTpoiiHble co3maHus Mudosornyd 3amana, Kpbl-
JaThle  aMypsl, CHPEHBI,

DOumoB cOUHKC WU ero Oojiee APEBHUI ErHIETCKHUA

LICHTaBPHI, HAKOHeI| 3TOT
IPOTOTHUII — HE OYCBUIHBIC JIM BCE€ J3TO JA0Ka3aTeClib-
CcTBa OECCHIIMSI YENOBEYECKOW MBICIH OTPEHIUTHCS OT
IOCTYMHOW HaOmoaeHuto aeictButensHocTH? Ho ce-
TORHS MBI 33aJUMCSI COBEPIIEHHO OOpaTHBEIM BOIPO-
COM: HE MOXET JH, HaoOOpoT, peaibHas JeHCTBHU-
TENBHOCTh IOPOW oOmpaBaaTh (haHTA3UIO IOITOB U Xy-
JNOKHUKOB, HE HaiIeTcs 1M B KakOM-HHOynb 3a0bl-
TOM YrOJIKE TPHPOJbl YYAOBHIUHBIX, CIOXKHBIX CY-
IIECTB, TNPEACTABIIONIMX TaKOe COYETaHWE WM ar-
JOMepaT ABYX COBEpIIEHHO pa3HOOOpas3HBIX Opra-
HHU3MOB, KaKOBBI O9TH MH(OJIOrHYECKHE HONYTa/Ibl-

1 Jlexuwst, untanHas B [10MHTEXHNYECKOM My3ee BECHOI
1885 .

2 Her HM4Yero noJie3Hee coiu 1 conHu@. [LmHui.

! CHoBa M CHOBa Iepe/l HapoJaMH M LHMBUIM3AlMEH BCTAIOT
TPEBOXKHBIE BOIPOCH], HamogobOme 3aragku cuukca. He mats
(rrwru Ha 3TH BOIPOCHI — 3HAYUT YHHYTOXXUTH CaMOTO CeOsl.
Tenpu JHxopmx, «ConunaabHbie TPoOIeMbI».

Nil sale et sole utilius.
Plinius?
Over and again have
nations and civilization been
confronted with problems,
which, like the riddle of the
Sphynx, not to answer was to

be destroyed.

Henry George,
Social problems3

MOJYNTUIBL,  HOMymtoai-mony3Bepu?  Harypammcry,
Ha TIEPBBIA B3MJIAJ, TAKOW BOIPOC JOJDKEH IMOKa3aThb-
Csl 94eM-TO HEBO3MOXKHBIM, mpocTo abcypaom. M mo-
TOMY TIOHATHO OBUIO H3yMJICHHE OOTaHWKOB, KOTJa
HECKOJIBKO JIET TOMY Ha3aJ TAaKO€ 3araJ0yHoe CyIle-
CTBO, NOMOOHO COHHKCY TIPEACTABISIONIEE MOJHOE
CIIUSIHAE COBEPILICHHO pa3sHOPOJHBIX M CaMOCTOS-
TEJIbHBIX OPraHU3MOB, OTHOCSIIMXCS K JIByM pa3jiny-
HBIM KJIaccaM, HallIoCh B IPHPOJE, — KOTZAA OKas3a-
JIOCh, YTO MBI BCE €ro JIaBHO 3HAeM, YTO OHO BCTpeya-
eTCsl PeIINTEeNbHO Ha KakgoM miary. HexoTopsie 6o-
TaHUKH M JI0 CHX NOp HE MOTYT OYHYThCS OT BIIEYaT-
JICHUS, BBI3BAHHOTO STHM IOPA3UTENIBLHBIM OTKPBITH-
€M, M TpeANOouYUTaloT 3aKpbIBaTh IJa3a IeEpel oue-
BUTHOCTBIO — CKOpee, 4eM INPUMHPHUTECA C (haKToM,
uAymyuM Bpas3pe3 ¢ YCTaHOBUBIIMMUCA ITOHATHSAMU.
M3ymurensHOCTh (pakTa He yMalsiercs TeM, 4TO OH
OTHOCUTCSI K 0O0JIaCTH MHKPOCKOITHYECKHX SBJICHHUI,
XOTSl HPOAYKT CIMSHMSA, OTOT CIOXHBIA OpraHU3M,
Kak ceduac yBUANM, JAANEKO HE MHKPOCKOIHIECKHX
pa3MepoB.

O06 5ToM IIOOONBITHOM INIPEAMETE eCU He ommba-
I0Ch, €/1Ba JIM KOIZa-HWOyJb YIOMHHAJIOCh B Hamleil
MOMyJSIPHOW JIUTEpaType, a MeXHIy TeM OH JOIDKEH
ObITh OTHECEH K YHCIy Hauboyiee IOPa3UTENBHBIX H
HEOXKHJAHHBIX OTKPBITUH OHOJIOTMYECKOH HayKH 3a
MOCJIEAHIO0 YETBEPTh BEKa M, KOHEYHO, 3aCily’KUBa-
€T TOTO, 9T0O OCTAaHOBUTH Ha HEM Ballle BHUMAHHE.

[Ipexnae Bcero mo3BOJbTE BBECTH Bac B COBEp-
IIEHHO CBOEOOpPA3HBIH YTOJIOK PACTUTENHHOTO MHpA,
O KOTOpOoMYy, 0e3 COMHEHUs, He Pa3 CKOJB3WIHM Balld
B30pBbI, HE OCTAHABINBASACH, OJHAKO, HA HEM Ha
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CTOIBKO, HACKOJBKO  3aCIyKMBaeT INPEICTaBIsEeMBbII
HM Ti1yOOKMi HaydHbIi MHTepec. [lepen Hamu, B 3Ha-
YUTEJIBHO YBEIWYEHHOM BHUJE, KYyCOYEK JAPEBECHOM
KOpBI.

Ha wuspeiToii TpemmHamMu U GOpo3gaMH TOBEPXHO-
CTH €ro TOpYaT HEOONBIIUMU KyCTHKaMH, CBHCAIOT
BCKJIOKOYEHHBIMH OOpOJIaMHM WJIM PACCTUNIAIOTCA MPH-
yyumso  BBIPE3aHHBIMHM  IUIACTHHKAMH MM PO3€TKa-

MH cepble, CepOBaTO-3€lICHble, JKENTble W Oypble
pacrenbunia. Ha HeKOTOpbIX M3 IUIACTUHYATBHIX (opm
HaM OpocaroTcs B TJla3a TaM M CAM pa3OpOCaHHBIE,
ocobble, Oonee SAPKO TOKpPAIIEHHBIE OpraHel, BpPOJE
Oomronua wiu Tapenouku (¢ur. 95). Bce 3t Menkue
pacTeHpuIla MBI B OOBIKHOBEHHOW pedM — U, Kak
ceiiuac yBHIHMM, COBEPIICHHO HEBEPHO — HAa3bIBAEM
MXaMH, Ha S3bIKE )K€ OOTAaHMKOB OHHM HOCAT O4YCHb
HeOJ1aro3By4Hoe

Ha3BaHUC JIMIIAHHUIKOB

WU peke — sreiei.

JIMIIACB,

[TozHakoMuMCsT TIpekze Bcero ¢ UX (GopMaMH |
MECTOHAXO)K/ICHHEM B HPHUPOAE, a 3aTeM OIPEIEINM
UX TIOJOXKEHWE B PACTUTENBFHOM LAPCTBE, TO €CTh MO
OTHOIICHUIO K IPYTUM PacTCHHSM.

@®opMbl  MX [OYTH OCECKOHEYHO Pa3HOOOPA3HBI.
WHorna Oosblliasi 4acTh OpraHM3Ma IIOYTH CKpbITA OT
HEBOOPY)KCHHOT'O  IJIa3a;

OpraHsl

IPUBJICKAIOT €r0 BHUMAHUEC

TOJBKO Pa3MHOXEHHUS, COOTBETCTBYIOIINE
YKa3aHHBIM TOJIBKO YTO OJIOMIAM, HO HPUHHUMAIOIIHNE
(GopMy TEMHBIX MATEH WM MOJIOCOK, MECTPSIINX I10-
BEPXHOCTh TIOKPBHITOH MMM KOpBI Kak OyATO eBpei-
CKUMH WU KJIMHOBUIHBIMH IMTUCHMEHAMHU.

Yame JMIIaiHUKKM NPUHUMAIOT BHUJA TIEHOK WM
Kak Obl HAKWMHU, TUIOTHO TNPHUCTABIIEH K TMOBEPXHOCTH
CKaJl U BAJIYHOB,

Wi TJIACTUHOK, TPUKPEIICHHBIX

TOJIBKO B CEPEAMHE IIPpU IIOMOLIM TaK Ha3bIBAEMbBIX

KOPHEBBIX IPUCOCOK, HO C KpasMHd MPHUIOAHITBIMA U
Oojee WIM MeHee MpPUYYIJIMBO BbIpe3aHHbIMU ((ur.
95). Takue Gopmsl
KaMHsX, 3a0opax, APEBECHOHl Kope U MpsSMO Ha 3eM-
se. TaxoBbl

JIMIIAMHUKOB  IIONAJaloTCs  Ha
MCJIKUE CEPBLIC W IKECIITHIC numaifmnkn,
nonazaomuecs Ha JroboM crtapom 3abope (Physcia,
¢ur. 95); TakoB OAMH M3 CaMbIX KPYMHBIX JIHIIAWHH-
KOB, BCTPEYAIONIMXCS HEPEAKO IO JiecaM M OCOOEHHO
mocie AOXKI, oOpamarounmid Ha cebs BHUMaHHE CBO-
MMM BENUYHHON B JafOHb M 0Oolee KOXHCTBIMH, CTe-
JIOMMMHCS MEXIy TPaBOH M MXaMH IUIACTUHAMH,
CIIOBHO KaIyCTHBIMH JIUCTBSMH, TOJNBKO TYCKJIO-CH-
HEBATO-3€JICHOTO  IIBETA, C
MH.  yXKe

TEMHO-OypBIMU ~ KPYTTIbI-
(Pelligera).
[loutn Takux >k€ pa3MepoB AOCTUIAET M JPYroi, He-

3HAKOMBIMH HaM  OJIOALIAMH
PeAKO TOMAJAaIOIIMIC Ha JEpEeBbSAX JMINAHHUK C H3-
pBITON  sideMcTOil  moBepxHOCTBIO (Sticta. dur.  96).
eme Oonee pacmpocTpaHeHbl (opMBI B BUAE KYCTH-
koB (dur. 98). pacTymmux mnpsMo Ha 3emie IUIM Ha
CTBOJAX JICPEBBEB, WIIM, HAKOHEI, IUIAKy4He (OPMBL,
CBHCAIOIIHE CO CTapblX Cy4YbEB MIMHHBIMH CEIBIMHU
oopomamu (¢ur. 97); k oSTEM dOpMaM OTHOCHTCS
HanOoJiee M3BECTHBIN, TaK HAa3bIBACMbIN UCIIAHICKUI

Jluuarinux Sticta



MOX, € €ro OypbhIMH NpPSMO CTOSIIUMH, YIJIOBaTO-JIO-
MACTHBIMH pa3pe3aHHbIMU TactuHkamu (Cetraria),
WM, HaKOHel, 3HAKOMBIA Bcskomy sxurenmo Cesepa,
MOKPBIBAIOIIMA  IpPOMaJHblE IPOCTPAHCTBA  OJIEHUH
mmaitauk (Cladonia, ¢ur. 98), ¢ ero TOHKO BETBs-
IIUMUCSL KyCTHKaMH, BO BIXHYIO IOpY 0Opasyroiiu-
MH YIpyTHE CepoBaTOo-3eJICHBIE, a B 3aCyXy — Xpyc-
TAILME T0J] HOTaMH, XPYIKHE, KaK CyXapb, MOYTH Oe-
Jple noxymky. V30 BceX JIMIIAHHUKOB JTOT IMOCIHE.-
HU{ TPUHOCHT YENIOBEKY €lBa JM HE CaMyl0 OYeBH[-
HYI0, HETOCPEACTBEHHYIO MOJb3y — OH CIY)XHUT ITH-
e CEeBEPHOMY OJICHIO, OTpPBIBAIOIIEMY €ro H3-MOJ
rIIyOOKOro CHEXXHOrO MOKpoBa. Jliomansio B cBOel
kHUTe 0 myTeniectBuu Ha Kpaiinuii Cesep m3obpa-

Ceucarowuii numaiinux Usnea

JKaeT OJICHEH, 3apbIBIIMXCSI B CHEr JIO TOrO, 4YTO Haj
€ro MOBEPXHOCTHIO TOPYAT TOJBKO MX KOPOTKHE XBO-
CTHKH.

[lonoxeHue IUIIAMHUKOB IO OTHOUICHUIO K JIpY-
TMM pAacTeHHAM MBIl BBIICHUM CJIEOYIOLIUM DPSIOM
cpaBHeHUH. Bce pacreHuss Mbl J1eMM Ha Takue, KO-
TOpBIE TIPUHOCSAT IBETHl W CEMEHa, U Ha TaKHe, KOTO-
pBle MX HE NPUHOCAT, — 3TO OynyT pacteHus Oec-
LBETKOBBIC, WA CIIOPOBBIE, TaK KaK BMECTO CEMSH
OHM 00pa3yloT TaKk Ha3bIBaeMbIE CIIOPBI, TO €CTh Kile-
TOYKH, PACCHINAIONINECS, KaK INbUIb. TakoBa, Hampu-
Mep, bUIb, OCHINAIONIASACS C YCeTHHON OypbIMU Kyd-

Pacmenue-Cohunxc

Onenutt muuarinux Cladonia

KaMU H3HAHKWA JIMCTBEB HEKOTOPBIX IMAIIOPOTHUKOB;

TaKkoBa  OKeJNTas, HAIOMHHAIOMAs CEepHBIH  IIBET
IbUIb, OCHINAIOMIASCS W3 TOPYALIMX MHPSIMO JKENTOBA-
TBIX KOJOCKOB OOBIKHOBEHHOT'O CTEIFOIIErocs ILIay-
Ha, B U300WJIMH KaXIyI0 OCEHb BCTPEUaeMOro Ha Ha-
IIMX PBIHKAX ¥ YHOTPeOJIieMOro BMECTe C MXOM U JIH-
[affHUKaMH Ui YKpalleHHs IIPU BCTaBKE 3UMHHX
pam. OTOT HOPOIIOK,

IUTAYHHBIM CEeMEHEM, — 3TH CIIOpHI IuIayHa 00pasyroT

HETIPaBUJIBHO Ha3bIBACMBbIi

Ty TIPUCHINIKY, KOTOPOil anTekapy MepechnalT IH-
monu. JIMIIafHUKM HE MPOU3BOIAT HH IBETOB, HHU
CeMsH; Mbl MX, CJICJOBATEIbHO, OTHECEM K pPacTeHH-
M cropoBbIM. Ho CIIOpOBBIE pacTeHUs, B CBOIO Oue-
pelb, NPEeCTaBIAIOT HaM JIBa KPYIHBIX OTAena. Y ofi-
HHX, KaK, HallpuMep, y TOJBKO YTO YHNOMSHYTBIX Ia-
MOPOTHUKOB M IUIAYHOB, a TAKXKE U Yy MXOB, CIOX-
HOCTh OpraHM3alldd BBIpa3WJiach B TOM. YTO OHHU
OPEACTABIAIOT HaM SCHO 000COOJCHHBIE CTEOETb |
mucThs. Hudero momoOHOro He BCTPETHM HU Y TpH-
00B, HM y HalIUX BOAOPOCICH, HH Y JIMIIAHHUKOB, —
OTCIOZIa TIOHATHO, KaK OUIMOOYHO Ha3bIBaTh MX MXa-
MM, CMEUIIMBAaTh HUX C HACTOSALIMMU MXaMH, y KOTO-
pPBIX MBI BCErJa MOXKEM pa3lMYuTh CTe0enb W
3eJieHble JIUCTOYKU. Kak HeBepHO NpHUMEHSeTCs K JIu-
[IaifHUKaM Ha3BaHHE MXa, TaK TOYHO M CIOBO «BOJO-
pocib» s OOTaHWKA MMEET ropaslo Oomee ompene-
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JeHHbI M OTPAHWYCHHBIH CMBICT, YeM TOT. KOTOPBIH
MIPUAETCSI My B OOBIKHOBEHHOMN PEUH.
Jlns HeGoTaHMKa BOJO[IOCIL — BCE TO, YTO PAcTeT
H BoJe; A OOTAaHMKA KIAacC BOJOPOCIEH 3aKIIIOYaeT
K cebe TONBKO Te BOJSIHBIE PACTEHMs, KOTOpPBIE pas-
MHOJKQIOTCSI CIIOPaMH M HE WMEIOT SICHO BBEIPaXKEH-
HBIX CTeONIeil M nHCTheB. B mpecHO# BoAe HamMX pek
1 TIPyAOB Ciofia OyZeT OTHOCHTBCA TO. YTO B OOBIKHO-
BEHHOH pEYM MBI pasyMeeM IO OTryIbHBIM H He-
CKOJNBKO IIPE3pHTEIBHBIM Ha3BaHHEeM THHBL. Ho KTo
ObiBar Ha Oepery Mops, OCOOEHHO TEIUIOrO Mopsi, KO-
HEYHO. 3HaeT, Kak OeCKOHEYHO pa3HooOpa3zHa »3Ta
¢dbnopa  BomopocIei,
XpsIIeBaThIe,
KeNTo-Oyphle

noaBOAHAs IpeaACTaBIIAOIIass

BHJIOO0OpA3HO
(hopMEI,
najeko Ha cepep U B bantum koe mope (Fucus), TO
6echopMeHHBIC

HaM TO BCTBAIIUCCS

TECEMO-BHIHBIE 3axo/sIue
MIPO3payHO-3€JCHbIe  JOCKYThs, KO-
TOPBIMH HEPEIKO YOWMpaloT YCTPHUIBL, TaK Ha3bIBae-
MBIii Mopckoit camar [Ulval. Tto, HakoHer, Oecuuc-
JIEHHO pa3HOOOpa3HbIE B CBOMX TPAlMO3HBIX OdYEpPTa-
HUAX W  OKpacke TaKk Has3blBaeMble  OarpsaHKH
(Florideae) co BcemMH OTTEHKaMH MypIypa, OT HEX-
HOPO30BOTO JI0 IOYTH YEpHOTro, CO BCeMH (opmamu,
OT IUIOCKHX JHMCTOBHIHBIX 1O TOHKO DAcCEUCHHBIX U
JIETKUX, Kak MyX. ['puObl, BOOOPOCIH H JHUILAHHUKA
HUMEIOT, CJIEeJOBaTeIbHO, TO MEXAy co00 ofIiee, YTo
Pa3MHOXKAIOTCSl CHOpPAaMH ¥ JIMIIEHBI SCHO BBIPaXKCH-
HBIX JIUCTBEB M cTeOnel. Takume pacTHTEIbHBIC Tena,
B KOTOPBIX HE BBEIPAXEHO pa3lIMuie MEeXIy JHCTOM WU
crebieM, Mbl 0003HAYaeM

TEPMUHOM croesuuye.

3HauuT, BCEe pa3HOOOpasHble (OpPMBI JHIIAHHUKOB,
KaK IUIOCKHE, TaK W BETBHUCTbIC, OyIYyT CJIOEBHILA.
Takum 00pa3oMm, MOJOXKEHHE IHIIAHHUKOB B oOmIeH
CHCTEME DACTCHHHl MbI OIpEAEIsieM, TOBOPs, YTO ITO
pACTEHHUs CIIOPOBBIC M CJIOEBLIOBBIC. DTH )K€ IPHU3Ha-
KU C HUMH Pa3[eisioT Oimkaiiiie uxX coceld — TpH-
OBI 1 BOJIOPOCIIH.

ITocrapaeMcs Temepb elie OMMKE OXapaKTepH30-
BaTh JIMLIAfHUKH, yKa3aB Ha 4YepTbl MX CXOJACTBA U
pa3Iuuusi ¢ STUMU UX COCEISIMH, TpHOaMH U BOJOPOC-
JAMH.

I'pu6sbL... Ho mpexae WeM NPHCTYNHM K MX ONHca-
HHUIO, MBI CHOBa JOJDKHBI OTOBOPHTHCS, HAIIOMHHB,
YTO M 3TO CJOBO BBI3BIBACT B OOTAHHUKE COBCEM HHOE
HpEICTaBICHHE, YEeM TO, KOTOPOE MBI HPHBBIKIH C
HHMM CBSI3bIBATH B JKH3HH. MEXIy TeM KakK CIIOBO «BO-

JOpOCb» MMEET B Hayke Ooyiee OrpaHHUYEHHBIH, CIIO-
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BO «TpHO» HMeeT Topa3fno Oojee IIUPOKHH CMBICIH,
4yeM B OOBIKHOBeHHOI peun. J[lns HeOOTaHWKA TpH-
OBl — 9TO Te TPOHW3BEACHHS IPHPOIBI, KOTOPHIE,
COCTOSI OOBIKHOBEHHO W3 II€HbKA W IUIANKH, IENSATCS
Ha JBe OONIME KaTeropHu: CBHENOOHBIE U «IOTAHKID).
Ho Ooranmk, Bo-IepBBIX, B 3THX TIpubax BHAUT TOJNb-
KO 4YacTh LEJIOro IPHOHOTO OpraHW3Ma, a BO-BTOPBIX,
KpoMe OJTHX TpHOOB M MM TNOAOOHBIX. Brmowaer B
9TOT KJacC M MHOXECTBO TaKHX OPraHU3MOB, KOTO-
pele B OOBIKHOBEHHOH pe4M HOCST Ha3BaHUE ILIece-
HU, a €Ile dJalle OCTAloTCs BOBCcEe Oe3 Ha3BaHUS, YJIO-
CTaWBasCh €ro pas3Be TOJNBKO B TEX CIydJasX, KOrja
MIPUHOCAT OCOOBIN BpeJ, KaKOBbl DP)KABUMHA, TOJOBHS
u gpyrue OOJ€3HH HAIIUX KYJbTYPHBIX PacTEHHIA.
CpenobOHast 4acTh Tpuba — 3TO TONBKO OpraH pas-
MHOXKEHUSI TpHuOa, pacTHTENbHas >K€ 4YacTb €ro co-
CTOUT M3 TOM O€lloi, MOXOXKEeH Ha IICCEHb MAacChI, KO-
TOpass NPOHHU3BIBACT CBOMMH HHUTSAMH BCIO IIOYBY B
ommxaimeM

COCEACTBE C Han

HEll TEeHBbKOM. OJTa ceTh, TaKk Ha3blBaeMas TPHOHHIIA,

IpUNoAbIMAarOIIUMCS

paspacraeTcsi BO BCE CTOPOHBI, TaK YTO LUIANKHA I'pHU-
00B HepenKO BBICTYHNAIOT W3 3€MJIM IIPABWIBHBIMH, U3
rofa B TOJ PaCXOMIUMUCS KpPYraMH, OTMEUCHHBIMU
L[BETOM M POCTOM OKpPYXAIOLIMX MX TPaB: 3TO TaK Ha-
3pIBacMble KOJbla BenbM — Hexenringe, XKak HX Ha-
3BIBAIOT HEMIBI, WM fairyrings (BoJImeEOHBIE KOJb-
1a), Kak Oojiee MOITHYHO HX TIPO3BANH AaHIJIHYaHE.
HckyccTBenHas,

CUJIBHO YHABOXXC€HHas TII04YBa, HACK-

BO3b IIPOHM3aHHAA HUTAMH FpPI6HPIHI>I, COCTaBJIACT

TO. 4YTO MBI Ha3blBaCM IIAMIIMHHOHHBIM THE3/IOM.
Wtak, To, 94TO MBI OOBIKHOBEHHO Ha3blBaeM Trpubamu,
COOTBETCTBYEeT HE BCeMy TIPHOHOMY OpraHm3My, a
MIPEACTABISICT TOJBKO €ro OpraH pa3sMHOXEHHS, TO
€CTh BMECTWJIMIIE €ro crop. YOeauTbcss B 3TOM IO-
cienHeM (¢akTe oueHb Jierko. CopBeM C TeHbKa IILIAI-
Ky LIAaMOMHHOHA W TOJOXKHM €€ Ha JHCT Oenoil Oyma-
M B TakoM K€ IIOJIO)KCHHM, KaK OHAa HacaXeHa Ha
NIEHbKE, TO €CTh OOpPAaTHB BHHM3 TEMH JIyYHCTO PacXOmsi-
IIMMHUCS TUIACTMHKAMM, KOTOpPBIC IIOKPBIBAIOT €€ H3-
HaHKy. Yepe3 AeHb WM JaXe uepe3 HECKOJIbKO 4Ya-
COB, KaK TOJNBKO TpHO 3aBSHET, MBI 3aMETHM Ha Oy-
Mare MOJIHBIA OTIEYaTOK JTHX JYYHCTO PAaCXOMSIIHX-
Csl IUIACTMHOK B BHIE TaKUX )€ TEMHBIX IOJIOCOK.
OTH TOJOCKH OyAyT 00pa3oBaHBI MOPOIIKOM OCHIIIAB-
IUXCs crmop. BropoueM, He y KaxIoro rpuda MoxkeMm
MBI TaK € JIETKO YOeIUThCS B HPHUCYTCTBHUH CIIOP.

VYV cMopuka TakuM INIPHEMOM MBI HE OOHAPYKWIH OBl



CIOpP, W 3TO 3aBHCHUT OT TOTO, YTO y HErO OHU HE MO-
KPBIBAIOT HEMOCPESACTBEHHO MOBEPXHOCTh IUIOJOHOC-
Ha, a 3aKJIIYEHB B 0COObIE BMECTHIIMINA — TaK Ha-
3bIBACMbIC CYMOYKH. ECITHM MBI BBIpEKEM TOHKHUI
JIOMTHK, TIPOXOJSIIMI Yepe3 MOPIMUHUCTBIC CKIIAJKH
HApy’>KHOH IOBEPXHOCTH TOJIOBKH CMOpYKa, M CTaHEM
paccMaTpuBaTh €ro IOJ MHKPOCKOIIOM, TO YBHIUM
pSOBI TIPOMONTOBATHIX MPO3PAYHBIX MEIIOYKOB, W B
KaXJIOM 10 BOCBMH KieTodek — crop. CoBepIlieHHO
CXOIHOE CTpOCHHE HalLIM OBl MBI, €cli OBl CTamu
paccMaTpuBaTh TOJ MHKPOCKOIIOM TOHKHH JIOMTHK
U3 Tprodens; TOJbKO TaM 3TH MEHIOYKH CO CIIOpaMH
OKa3aJich Obl HE HA MOBEPXHOCTH, KaK y CMOpYKa, a
BHYTPH, BIOJb T€X JKWIOK, KOTOpbIE MHECTPST paspes3
Tprodens, coobias emy BHI Mpamopa. [ puObl, mpen-
CTaBJISIIOIIME  TaKOE crop,
cMopuka u Tprodenisi, TO €CTh B MOJOCTH OCOOBIX Me-
[IOYKOB, WJIM CYMOK, TaK WM HAa3bIBAlOTCS CyM4YaThl-
M. OCTaHOBHMCSI €lie Ha JIByX OCOOCHHOCTSX CTPO-

pacrosnoxeHne KaKk y

eHHs U oOpas3a >KU3HH TpuUOOB, KOTOpPBIE HX BCETO
JydIle xapaktepusyrooT. Ecim Mbl uccieayem mog Mu-
KPOCKOIIOM CaMble DPa3HOOOpa3HbIE YacTH Pa3IMYHBIX
rpuOOB, TO 3aMETUM, YTO OHH HAM IPEJICTaBST CIELy-
IOIYI0 OCOOCHHOCTh B CBOEM CTpOCHHH. Mexay Tem
KaK y APYrMX PacTeHHil KJIETOYKH MOTYT ACIUTBCA IO
BCEM TpEM HampaBJICHUSIM, JaBas Hadano dQopmam
HE TOJIBKO HMHCﬁHbIM, HO W TIINIOCKOCTHBIM H TECJIC-
CHBIM, TO €CTh pAacIojlarasch, Kak KHPIHYH B IOTY
WIH B CTEHE, — KJIETOYKU TPUOOB BBITATHBAIOTCA B
JUIMHY W JAENATCS TOJIBKO MONEpPeK 3TOW MPOAOIbHOU
ocu. Takum oOpa3zoM, rpubbl MOTIM OBl HaM IMpen-
CTaBISITh TOJBKO HUTEBHIHBIC, XOTS OBl M CHIBHO
BeTBsiuecss (OpMbI, MONOOHBIC, HANpHUMEp, HAaJIeTy
IUIECEeHH, HO HE IUIOTHbIE TenecHble (OpMbl, ecnu O
9TH JUIMHHBIE KJIETOYKH HE CIUIETAINCh MEXIy co0oi
B Ooyiee MM MEHee IUIOTHBIC MAacChl, MOAOOHBIC, Ha-
IIpUMep, CIUICTEHHIO BOJIOCKOB B HAIIMX BOWIIOKAX, W
TakuM 00pa3oM He CIUIauyuBajuch Obl B Macchl, MHO-
raa 3HAYUTCIIbHBIX PasME€pOB U IIJIOTHOCTH. Ecimu mu-
KPOCKOIIMYECKOE CTPOCHUE JPYTHX PACTCHUH MBI MO-
JKEM CpPaBHUBATh C KUPIUYHON KIAJKOW, MpPHYEM OT-
JIeTbHbIe KJIETOYKH HIPAlOT POJib KHUPIHYEH, MHUKPO-
CKOITMYECKOE CTPOEHHE TIPHOOB BCEro JIydlle MOXKHO
CPaBHHTH C BOMJIOKOM, MOYEMYy 3a UX TKAaHBIO TaKk H
YIPOUMJIOCh Ha3BaHHE «BOMJIOYHOI». O3TOT BOWIOK
MOXKET OBITh PBIXJ WM OYEHb IUIOTEH, TaK YTO CO-
CTaBISIOIIME ero HUTH (Tudbl) OyayT mNpuiIeTaTh

Pacmenue — Cehunc

Ipyr K Apyry 0e3 NIpoMeXyTKOB, HO TeM HE MeHee
NPOUCXOXKICHHE TKaHU OyIeT Takoe ke, Kak U BOW-
JIOYHOH TKaHU 00JIee PHIXIOM.

Wrtak, B BOWIOYHOM COTKaHUM MBI BUIUM OJHY U3
CaMBIX XapaKTEPUCTUYECKUX OCOOEHHOCTEH OpraHu-
3aruu TpuooB. [pyras, eme Oonee CyIIeCTBEHHas M
riay0okas 4epTa, CBS3aHHAas CO BCeM 00Opa3oM JKU3HU
rpubOB, 3aKJIIOYAETCSI B OTCYTCTBHM 3€JE€HOH OKpac-
KH, B OTCYTCTBHU TOTO BEIIECTBA, OT KOTOPOTO 3aBH-
CHT 3€JICHBI IIBET PACTEHUs, TaK HAa3bIBAEMOTO XJIO-
podmmna. B oTcyTCTBHHM 3TOTO BemIecTBa MBI JIOJDK-
HBl BUJIETh CaMyI0 BBLAAIOIIYIOCS OCOOEHHOCTb, OTIH-
YaJOIIyl0 KJIacC TPHOOB Kak ILEN0e OT COCETHEro ¢
HUM Kjacca BOJOpOcied. Sl roBopro «BblIAIOLIYIOCA
0COOCHHOCTB» HOTOMY, YTO 37eCh, Kak M BOOOIIE B
NpUpOIe, MBI TIIETHO MBITATUCH Obl HAWTH Kakyro-
HHOYZb a0COJIOTHYIO OTJIMYUTENBHYIO YepTy, KOTO-
pas otnensina Obl TpuObl OT Bojopocield. Crout yka-
3aTh, HaNpHMep, Ha OaKTephH, KOTOPHIX OXHH OoTa-
HUKM TPUYHCIAIOT K IpubaMm, a Apyrue K BOJOPOC-
maM. B orcyTeTBHM xyopodmiia  3aKiiodaeTcst He
TOJILKO camas HarjsinHas, HO W camas riayOokas ¢u-
3HOJIOTHYECKast OCOOCHHOCTh TpHOOB, OTIMYAIOIIAS
ux oOpa3 *xu3HM OT oOpasa ku3HM Bogopocieil. Ho
Mpexe elle CKaXXeM HECKONbKO CIOB 00 3TUX To-
cnennux. Kak moxaspiBaeT camoe Ha3BaHHE, OHH BCe-
T7la BCTPEYArOTCS B BOJAE WM HAa OYEHb BIAKHOH IMOY-
Be. [lockpebeM HEMHOTO y OCHOBAHHUS OTCHIPEBINEH U
II03€JIEHEBIICH CTEHbl, U B YHUCIE IPYTUX MHUKPOCKO-
NUYECKUX OPraHU3MOB MBI HEIPEMEHHO BCTPETHM
IIapPOBU/IHBIE KIETOYKH C TPAaBSHHCTO- WM CHHEBa-
TO-3€JIEHBIM  COAEPKMUMBIM, Pa3OpOCaHHBIE ITOOMIH-
HOYKE WIN BKpaIUICHHBIE TIPyINIaMHd B OECLBETHYIO
CIIN3b, WM JK€ 3€JICHBIC HUTH, pa3/ielICHHBIE Ha dac-
ThIE IONEPEYHBIC WICHUKH, KIETOUKH, TAKXKE C CHHe-
BaTO-3€JIEHBIM  COJEP’KIMBIM. TpaBy
BJIOJIb IIOCKOTO, 3aJIHBAGMOI0 BOJOI Oepera pedyku u

3arisgsHeM B

OYEeHb YACTO 3aMETUM Ha BIIKHOH 3eMie, BEIH4H-
HOIO C TOPOIIMHKY M Ooiee, CTyICHUCTbIE KOMOYKU
OKPYTJIO-TONACTHOM WJIM TIOYTH IHApOBHIAHOH op-
MBI; pa3llaBUM TaKOH KOMOYEK I0JI MHKPOCKOIIOM U
YBHIUM, YTO OH COCTOMT M3 YETKOOOpa3HBIX HHTEH,
CHHE-3€JIEHbIX KJIETOYeK, CIyTaHHbIX KIyOKkaMu H
MOTPY’KCHHBIX B OOMMI Npo3padHbId CTyJeHb. «3a-
YepIHeM, HaKOHEI, HEMHOTO 3€Jl€HOH THHBI HIH MO-
CKOONMM Ha IOBEPXHOCTH IIOABOIHBIX KaMHEH WM
JIpyTUX IPeIMETOB U 3eCh TaKXkKe HaljeM Ipsmble

267



Mpuowerelll

HHUTH, COCTOSIIME HJI TPOJONBHBIX PSATOB KIETOUEK,
WIN CHUIBHO BETBSIIMECS TpyOuaThle KIETOUKH C He-
U3MEHHO 3€NIeHBIM CONEPKUMBIM. Y MOPCKHX BOJO-
pocieif, Kak Ml BuIemn, ocoGeHHO MO Mepc ymaie-
HUM OT Oepera, B TIIyOOKOH MO0, MBI yX€ BCTPETUM
HE 3€JICHYI0, a WHYI0 — OJIMBKOBO-OypyI0 W IIypITy-
POBYIO — OKpacKy, HO HETpPyJHO YOeOWThCS. 4TO 3Ta
OKpacKa TOJBKO CKpBIBACT OT HAlIMX TIJIa3 3eJIeHbIH
IBET OSTUX oOpraHu3MoB. OueHb YacTO BBHIOPOIICHHBIE
Ha Oeper MypIypoBbIE BOAOPOCHH, 3aBsifas, OOHapy-
MOXKEM

JKMBAIOT 3€NIEHYI0 OKpPAacKy; IIe JIeT4e MBI

OOHApY>KUTh MNPHUCYTCTBHE XJIOPOGHIA, HACTOSB HX
Ha CIOMPTE, KOTOPBIH OKPacUTC B 3€JEHBIM LIBET.
Wrak, BOmOpOCIM OTIMYAIOTCS OT TPHOOB MPHCYTCT-
BUEM XJIOpoQWIIa, HO, MONOOHO TpudaMm, OTHOCATCA
K PaCTEHHSIM CIIOPOBBIM CIIOEBIIOBBIM.

Msl BuzenH, Kak JIETKO YBHJIETh CIIOPHI y HEKOTO-
pbIX TpHOOB; TaK kK€ JIETKO WHOTJA BHIETH CIIOPHI Y
BOZIOpOCHEH, OCOOEHHO Yy TE€X W3 HHX, KOTOpPBIE MpO-
U3BOAAT CHOpBI, JBIDKyIIMECS MoA0OHO uH(Yy30puU-

M, — TaK Ha3bIBAEMbIC 300CIIOPHI. BOSBMCM, Ha-

npUMep, TMOCICIHIOI W3 YMOMSHYTBIX HaMH BOZOPOC-
nell, B BHIE HEXHBIX KYCTHKOB ITOKPBHIBAIOLIYIO MOJI-
BOJHBIC MPEIMEThl M COCTOSIIYIO W3 CHJIBHO BETBS-
meicsa (Vaucheria).

HpOMOCM €€ OCTOpPOXKHO, BCIIOJIaCKMBasg B BOJC, YTO-

TpyO4aToOil  3€NCHOW  KIIETOUKH
Obl ymamuTh BCE JAPYIHE BOJOPOCIH, KOTOPBIE MOTJIH
OBl ee COIPOBOXKZAATh, W OCTABUM B CTaKaHE C YHCTOM,
po3payHoil Bojoil Ha okHe. Ha npyroe yTpo Mbl 3a-
METHM Ha TOBEPXHOCTH BOJBI CO CTOPOHBI, OOpAIleH-
HOH K CBETY', TYCTYIO 3elIeHyI0 IIOJIOCKY. BzOontaem
BOIy, W TIONOCKAa MCYE3HET, pacceercs B Bome. Ocra-
BAM CTaKaH B IIOKOE, M 3€JeHas IOJNOCKAa ITOSBUTCS
CHOBA; IOBEPHEM CTaKaH IOJIOCKOH BHYTPh KOMHATBI
U dYepe3 HECKONbKO BPEMEHHM 3aMETHM, YTO MOJIOCKa
nepedepeTcs Ha TIPEeKHEE MECTO, TO €CTh OImKe K
cBeTy. MHKPOCKONI IIOKAa3bIBAaeT, YTO 3Ta MOJIOCKA CO-
CTOHT W3 CBOOONHBIX M OBICTPO IBIKYIIUXCS B BOZE
KJIETOYEeK, B CBOMX JBIDKCHMSX HANpPaBISIOMUXCA K
CBEeTy. OTO M €CTh NOJBIDKHBIE CIOPHI 3TOH BOJOPOC-
mu. Ilocne Gonee mnm MeHee NMPORODKUTENBHOTO [BHU-
KEHHSI OHH OCTAaHABIIMBAIOTCS, ITyCKAIOT OEeCIBETHBIE
OTPOCTKY, HPHKPEIUITIOTCS MMH K II0YBE M JAlOT Ha-
9aJi0 HOBOMY PaCTEHHIO.

Takum 00pa3oM, MBI y3HaeM, YTO MHOTUM HAaIlUM
MIPECHOBOJIHBIM ~BOZIOPOCIISIM  CBOMCTBEHHO —00pa3oBa-

HHE [IBIKYIIUXCS 3€JNeHbIX CIOp, a JUIi BCEX BOJO-

pocnell  XapakTepUCTHUUHO IPUCYTCTBUE 3€JIEHOM OK-
packu, xjaopodhusuia.

OTO MpPUCYTCTBHE XJIOpoQHa Yy BOAOPOCIEH H
€ro OTCYTCTBHE Yy TpHOOB OIpEnenseT W BeCh CKIaa HX
JKH3HH — B HEM BBIpaXeHa camas IIyOokas, KOpEH-
Hasi, (U3NOJOTHYECKAs AaHTHTE3a, KaKyl0 TOJIBKO MO-
JKEM BCTPETHUTh B IIpeJeIaX PaCTUTEIBHOTO MUPA.

I'pubb1 MOTyT MHUTATHCS TONBKO TOTOBOM OpraHude-
CKOM mHIIeH, MOTOMY-TO OHH M TMONagaloTcs Ha Oora-
TOH TEperHoeM TMOouBe, a HCKYCCTBEHHO pa3BOIMMEIE,
Kak, HampuMep, I[IAMIIMHUOHBL, TONBKO Ha  IIOYBE
CWIIBHO YyHaBO)KeHHOH. Ilnmecenb, kak Mbl 3HaeM, IIO-
CeIsIeTcsl Ha PA3IUYHBIX BEIIECTBAX, YHOTPEOIsIeMbIX
B TaHIy: Ha IUiozax, xyebe, BapeHbe. Hakomem, MHO-
JKECTBO ~ MHKPOCKOIIMYECKHX  TPUOOB,  BBI3BIBAIOIINX
OONEe3HN HamMX KyJIbTYPHBIX PACTEHUH, NUTAIOTCA Ha
CYeT CBOMX JKepTB. [puObI He MOIIM OBl CYIIECTBO-
BaTh 0O€3 IPYTuX pacTEeHMi: OHM NHTAIOTCS Ha HX CUET
WIH HEIOCPEICTBEHHO,

KaK mapasuTbl, WA KOCBCH-

HO, Kak campo(uTHl, MHTAIOINECS PACTUTEIbHBIMU
WM JKMBOTHBIMK ocTatkamu. Ho ecnmm  cymectBoBa-
HHE TpuUOOB BIIOJHE 3aBHCUT OT CYIIECTBOBAHMS Jpy-
THX paCTEeHUH, JOCTABIIONIMX MM MpSIMO MM KOC-
BCHHO WX IHUILY, TO, C APYrod CTOPOHBI, MX CYIIECTBO-
BaHME HE 3aBUCHT OT YCIOBHS, HEOOXOOUMOTO JUISL
BCEX JAPYI'MX pAacTeHUH, — OT CoJHe4yHoro csera. He
TOBOpsS. YK€ O Tprodene, pacTymeM TIOoJ 3eMIeH, MbI
3HaeM, YTO IIAMIMHUOH pa3BOJUTCS B TEMHBIX IOTpe-
06ax. Yxe W Temepp B IApPWKCKHX KaTakoMbax, B 00-
MIUPHBIX CTapblX KaMEHONOMHsX Onm3 Peiimca TsHyT-
Csl Ha IIeNble MIUIM TPSBI IIaMIIMHHOHOB. HO MCKYCCT-
BEHHOE pa3BeleHHEe TIpUOOB, BEPOSTHO, IOTYUHT €IIe
Oomee mmMpoKoe NpHMeHeHHe. M3 OCHOBHOH 0coOeH-
HOCTH JTHX OpPTraHM3MOB BBITEKAET M Ta SKOHOMHYEC-
Kasi pojib, KOTOPYIO, OBITH MOXET, OHH MPH3BaHBI WI-
patb B Hamed KymbType. KTo 3Haer, OBITH MOXET cO
BpeMEHEM, KOTJja HyXIa Hay4HT 4YeJOBEeKa YTHIU3H-
pOBaTh Ka)KABI KIOYOK 3€MJIM, M pa3BeIeHHE TI'PHOOB
MOJy9UT CBOE 3HAUCHWE, TaK KAaK HETPYAHO IIOHSATH,
Kakye OOIIMpHBIC IUIOMAAN B TEHH HAlIUX JIECOB, He-
NPUTOHEIE BCJIEACTBHE HEIOCTaTKa CBETa I JPYTHX
KyJbTYp, MOTYT OBITh OTBEHEHBI IIOJ KYJNBTYpHl TpH-
0oB. Kakme wmaccel opraHmyeckoro BemiecTBa, B (op-
M€ ONaJarolIell JHCTBBI M JPYTHUX OCTAaTKOB, HCTIIEBa-
I0T M, OKHCILIACH, NPSMO BO3BPAIAIOTCS B BHJE yIile-
KUCTOTHl B armocdepy. IloHATHO, 4TO M delmoBeka

OBLTO OBI ropaszo Mpou3BOJUTEIILHEES, YTOOBI ATOT



KPYroBOPOT COBepmIajcsi 0ojiee CIOXKHBIM ITyTeM, UTO-
Obl 3TO OPraHMYECKOE BEIISCTBO IPEBPAILATIOCH CHA-
4yaga B TpUO M MPOXOAWIO dYepe3 OpraHW3M UeIOBEKa,
MPOU3BO/S TIOJIE3HYIO PaboTy, MpEXkAe YeM BEpHYThCS
obpatHo B armochepy!.

[psiMyr0 MPOTHBOINOIOXKHOCTh TIpHOaM IpeNCcTaB-
JAI0T BOJOPOCIH: OHH MOTYT CYIIECTBOBAaTb B BOJE,
HEe CcoJepiKalleil BOBCE OPraHMYECKHX BEHIECTB, a
TOJIBKO HHYTOXHBIC KOJIMYECTBA HEOPraHUYCCKUX CO-
Jeil, HO 3aTO OHM HE MOTYT CYIIECTBOBaTh Oe3 CBETa.
ITon BIMSHHEM COJIHEYHOrO CBETa U XJOpO(HILUIA OHU
pasiaraioT yIJIEKHCIOTY BO3AyXa, BBIACISIIOT U3 Hee
KHCJIOpOZ, a W3 YIVIepoJa BHIPa0ATHIBAIOT OpraHUYec-
KOE BEIIECTBO, HAa MEPBHIH pa3, MOBHANMOMY, Kpax-
Mman. Bo BceM 3TOM yOemutbcs o4eHb Jierko. Bospmem
OOBIKHOBEHHOW pEYHO BOABI, a eme Jydile mpubda-
BUM K Hell HEMHOro Kakoi-HMOyIb IIMITydel, Halpu-
Mep CEeNbTepPCKOH, CcoAepXalled YIIeKUCIOTy, M KO-
MOK 3€JIeHOI THHBI M BBICTaBUM Ha cBeT. OUYeHb CKO-
PO MBI 3aMETHM, YTO Hallla THHAa KaK OBl BCIICHUTCS,
TO €CThb IHOKPOETCS MEIKHMH ITy3bIpbKaMH, ¥ BCIUIBI-
BET HABEPX; ITU ITy3bIPbKH — BBHIJEIECHHBIN BOIOPOC-
JBI0 KUCTIOpOoA. B To e BpeMs HpH MOMOIIM MHKpPO-
CKOIa MBI MOIJIM OBl YOEAWTHCS, YTO B KJIETOYKaxX BO-
JOPOCIH, B 3€JICHBIX 3€pHAX XJIOPO(DHUILIa, MOSBHICS,
€CIM ero eme npexae He ObUTo, kKpaxmanl. Takum 00-
pa3oM, MBI yOexkmaeMmcs, 4TO PpacTBOPEHHas B BOJE
YIJIEKHCIIOTa PA3IoKUIACh, €€ KUCIOPOJ BBIACIHICS
My3bIpbKaMH, a YIJIepoj IOUIeN Ha oOpa3oBaHHE Op-
TaHMYECKOTO BEIeCTBa — Kpaxmana. OTOT Ipoliecc
coBepuiaeTcs BO "BCEX 3€NEHBIX OpraHax pacTeHHi
oA BJIMAHHUEM CBE€TA, IMOTOMY-TO 3TU pPACTCHUA U HE
HY)XKIAIOTCd B TOTOBOM OpPraHMYECKOM MUINE, OHU B
COCTOSSHMM CaMM BbIpa0baThlBaTh €€ II0J BIHSHHEM
coNHe4YHOro cBeTa. Huuero momoOHOro He mpencras-
JSIOT HaMm TpuObl. MTak, BOT K 4eMy CBOIHUTCS aHTH-
Te3a MEeXIy KIacCoM TpuOOB M BOJOPOCIEH: OIHH 3a-
BHCAT OT IPUCYTCTBUSI TOTOBOTO OPraHHYECKOTO Be-

! 3aMeTHM, K CIIOBY, YTO MHEHHUS yYEHBIX KacaTelIbHO ITH-
TATEJILHOCTU TPUOOB 3HAYUTENBHO pacxoasarcs. C aHamuTHye-
CKOM TOYKM 3PEHHs BEIIECTBO TPUOOB MO OOHMIIMIO OENKOBBIX
COCAMHEHMI! JODKHO OBITh OTHECEHO K YMCIy OYeHb IIUTa-
TENBHBIX, HO J3TOT BBIBOJ, IO-BHAUMOMY, HE IOIKPEIUILeTCs
(GHU3HOTO!MUCCKUMH  TaHHBIMH. BBITB MOXET, 9TO IPOTUBO-
pedre 3aBHCHUT OT TOTO, YTO OEIKOBOE BEHIECTBO T'PHOOB, Kak
MOKa3bIBAlOT HOBEWILME WCCICJOBaHMUS, B TPUOHOW TKaHH
TECHO CBSI3aHO C KJICTIATKOM.

Pacmenue-Cehunke

1eCTBa, HO 3aTO HE 3aBUCAT OT CBE€Ta, JAPYru€ HE
HYXJAIOTCd B T'OTOBOM OPraHMY€CKOM BEIIECTBE, HO
HY>KIAKOTCA 3aTO B CBETC, IPU IOMOIIU KOTOPOI'O BbI-
pa6aTbIBaIOT caMU DOTO OpPraHu4vYeCKoOE€ BEIICCTBO U3
HEOPTaHNYECKUX 3aMMCTBYEMBIX nus3
BO3yXa U IMOYBLI.

COCIMHCHHMH,

BeITe MOXKET, MHE y>K€ JaBHO TOTOBBI BO3PAa3UTh:
peub 3anuia O JHUIIAHHMKAX, a MEXIy TeM Mbl OT-
BJIEKJIIMCh COBCEM B CTOpPOHY, 3aHSBIUHCH H3yYCHUEM
pazmuuus Mexxay rpubamu u Bomopocismu. Ho geno
B TOM, YTO MBI 3THM IIyT€M TOJbKO BEpHEE LU K Iie-
I, K TIOHUMAaHUIO OCOOCHHOCTEH B OpraHW3alldd JIU-
maiHUKOB. B caMoMm zene, eciu Mbl TOABEPrHEM MH-
KPOCKOITMYECKOMY HCCIICIOBaHHIO JIO00H W3 HammX
OOBIKHOBEHHBIX JIUIIAHHUKOB, TO YOEIMMCS, 4YTO OH
MPEJICTaBIsIET TaKOe JK€ CTPOCHHE, KaK TpUOBL, TO
€CTb BO BCEX CBOMX YaCTSAX COCTOMT U3 BOMJIOYHOH
TKaHW, TO PBIXJIOH, TO Ooiee IUIOTHOW. Maio ToroO,
ecl Mbl 00paTuM BHHMMAaHHE Ha UX OpPraHbl Pa3MHO-
JKeHHUsI, Ha UX CIOPBI, TO YBUIUM, YTO OHH OOPa3yroT-
Csl COBECPIICHHO TaK, KaK y TeX I'pHOOB, KOTOPHIC MBI
Ha3BaM cymuyamuvimy. Vccnemyem Te Omroana, KOTO-
pBI€ TaK SICHO BUAHBI U y CaMOTr0 OOBIKHOBEHHOIO JIH-
TTOKPBIBAIOIIETO ~ cTapble  3a0opel  ((ur.
95); BBIpE)KEM W3 HUX TOHKHHA IOMNEPEUHBId JIOMTHK,

[IaHAKA,

U MBI HaifileM B HEM IIOJ MHKPOCKOIOM TaKHE XKe
HPOJIOJITOBATBIE CYMOUKH C TEMH K€ BOCEMbBIO CIIOpa-
MM, KaK Mbl BHJEIM, HalmpuMep, y CMOpYKa. OTO
CXOICTBO OyIeT emne MopasuTeIbHEe, €CId Mbl Oynem
CpaBHUBATh JIMIIAHHUKA HE CO CMOpYKAaMH, a C JApY-
UM MEJKUM TPHOOM, HOCSLIMM JIATHHCKOE Ha3BaHUE
Peziza. Y 3TOro mocneqHero MbI BCTPETHUM TaKHE e
OmoaneoOpa3Hple  OpraHbl, pa3pe3aB KOTOpbIE Hai-
€M TaKhe JKe IPOJIOJITOBAaThle MENIOYKH C BOCEMBIO
CIIOpaMH, Kak y JUIIaiiHUKOB. OIHUM CIIOBOM, CXOJ-
CTBO MHKPOCKOIIMYECKOTO CTPOCHMS JIMIIAHHUKOB |
W3BECTHON TIpyImbl IpuOOB, HMEHHO TIpHOOB CyM4Ya-
TBIX, TaK BEJIMKO, YTO HEKOTOpHIe OOTaHWUKH — M el-
Ba JIM HE OJHUM W3 NEpBBIX ObUT Hamr mpodeccop be-
KETOB — OTKa3aJUCh BHIETh B HHUX CaMOCTOSTENb-
HBI KJIacC PAcTeHHMH, KaK 3TO ObUIO OOILENPHHSATO.
BekeToB mpsMO OTBENl UM MECTO B TpYIIIE CyMYaThIX
rpuboB. CXoAcTBO ¢ TrpubaMu CTafo elle OuYeBHIHEE,
KOT/la HAIUINCh JIMIIAHHUKH, Y KOTOPBIX CIIOPHI 00-
pasyloTcs M TakuM 00pa3oM, KaKk y HAIIUX OOBIKHO-
BEHHBIX LUIAMHBIX TpuOOB (0a3uIUaNBHEIX, [0 Hayd-
HOM HOMEHKJIaType), TO €CTh HE B CyMKaXx, a II0Cpe-
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T pubnvie numu oxeamvieaion a NAWANHNKE  Humu cute-
3e/1eHOtl B000POCU

CTBOM OTTSDKKM Ha KOHI[AX OCOOBIM 00pa3oM pa3BH-
TBHIX TPUOHBIX HATEH.

Ho ecnu mo cBoeMy CTPOCHHIO JIHIIAHHUKH TaK
OJM3KM K HEKOTOPBIM TIpubaM, 4YTO HX HEBO3MOXKHO
Jaxe OTIMYUTh, TO IO CBOEMY O0pa3y JKH3HH, IO
CBOUM  (PHU3MOJOTHUECKHM OCOOCHHOCTAM OHH PE3KO
OT HHX OTJIMYAIOTCA.

OTHOCHTENBHO cCIoco0a TMTAaHMS TeX JINIIAHHU-
KOB, KOTOpBIC IIOKPBIBAIOT KOpPY JI€PEBbEB, MBI, KO-
HEYHO, HE MOXEM CKa3aTh HHYEro OIPE/ENCHHOrO,
JUISL 3TOTO €Ile HYXKHBI OIBITHI, HO 3HAYHUTENHHOE UHC-
JI0 JMIIAHHUKOB JKUBET B TAaKHX YCJIOBHSX, KOTOpBIE
UCKITIOYAIOT MPHCYTCTBHE TOTOBOIM OpraHMYEeCKOH ITH-
my. OHHM TepBBIe NOSBIAIOTCS Ha IIOBEPXHOCTH TO-
JNBIX CKall WIM Ha IIecke, HE COfep)KalleM Ipyroi
pactutensHOCcTH. llemmssice 3a  TIAAKyl0  TOBEpX-
HOCTh CKaJl, OHH pa3pyIIaloT, pa3jararoT TOpPHYIO MO-
pomy, CIOCOOCTBYIOT €€ BBIBETPUBAHHIO ¥ MOATOTOB-
JSIOT TIOYBY JUIA JPYTHX, Ooyiee CIOXKHBIX (opM —
MXOB W, HaKOHeI, I[BETKOBBIX pacTeHmi. CymecTBy-
I0T JaXe YyKa3aHus, 4YTO JIMIIAHHUKK MOTYT IIOCe-
JATBCS HA TAaKOW, HOBHINMOMY,

PaCTUTCIBHOCTH  ITIOYBE,

HETIPUTOTHON IS
KaKk TJaakas MOBEPXHOCTH
cTexna. X HaxomaT, HampuMmep, Ha OKOHHBIX CTeK-
JlaX CTapblX TOTHYECKUX IepkBed. Becbma BeposiTHO,
9TO 3Ta CIIOCOOHOCTH MOCENATHCS Ha OECIUIOJHBIX IO-
BEPXHOCTSIX W JEHCTBOBaTh HAa HUX Ppa3ararolliuM
00pa3oM HaxOAWTCA B CBA3M C APYrOM 3amMeyaTesbHOM
OCOOCHHOCTBIO JIMIIAHHUKOB — 3HAYUTEIBHBIM CO-

Jep’KaHHEeM B HUX OJHOM M3 CaMbIX SHEPIrHYHBIX Op-
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TaHUYECKUX KHUCIOT — IaBeleBod. B HekoTopsix
JMUIIAHHIKAX TOJIOBMHA BCETO CYXOr0 Beca COCTOHUT
W3 TMIABENICBOKUCIBIX COJNEH. DTa KHCIOTa CONEHCTBY-
€T, BEpOSATHO, PAaCTBOPEHHUIO TOPHBIX MOPOA: MU JEUCT-
BUTEJNBHO, Ha BOWJIOYHOU

TKaHU JIMIIAHHAKOB HAXONAT OTJIOXKCHHS II1aBEJIEBO-

TOBEPXHOCTH KIJIIETOUYCK

KHMCJIOM W3BECTH, BEPOATHO IPOUCHIENIIEH BCIENCT-
BHE DAa3IOXKEHHs TOPHBIX MOPOA, Ha KOTOPBIX IPOH3-
pacraroT numadHUKA. B cBoro ouepenp, 3Ta 0OCOOEH-
HOCTh JIMIIAHHUKOB, BEPOSTHO, HAaXOIHUTCA B CBSI3U C
OCOOEHHOCTBIO, IIOJMEUCHHOH B HX IIpoIlecce MbIXa-
HUA. MexIy TeM Kak IpouecC AbIXaHWS OOJBIIMHCT-
Ba pAacTeHWH CBOAMTCA K TMOTJIOIIEHHIO KHCIOpOAa H
BBIJICJICHUIO TPHOIM3UTENBHO PAaBHOTO oO0beMa yrile-
KHCIIOTBI — TIPU4eM BECh MOIJIOMEHHBIH KHCIOPOT
BBIZIEISICTCST OOpaTHO B (popMe YITEKUCIOTHl, —— MPHU
JBIXaHUM JINIIAHHUKOB BBIIEISIETCS MEHee  YTJIEKHC-
JIOTBI, 4YeM IIOTJIONIAETCS KHCIOpOoJa, MpHYEM 3HAuH-
TeNmbHAsE JONIST KHCJIOPOJAa YCBOSETCS, HAKOIUIAETCS B
OpraHu3Me; OHAa-TO, BEPOATHO, M CIYXHT Ui oOpa-
30BaHUS KHCIIOT.

Bcero ckazanHOro mocratodHo, 49roObl Hac yOe-
IUTH B TOM, 4YTO JIMIIAHHWUKK BeOyT o0pa3 >KW3HH,
COBCEM OTJIMYHBI OT TpHOOB; TPUOBI TPEOYIOT TOTO-
BOM OpPraHMYECKOM NHIM, a A3TU T[OCENAITCS Ha

660HJIOI[HOI71 Imo4B€, HE conepmameﬁ OpPraHuvYeCKOro

BCOICCTBA — OYCBHJHO, OHH CaMH CIIOCOOHBI ~ €T0

BeIpabaTeiBaTh. Ho MBI yke He pa3 TOBOPWIIH, YTO
3Ta CIOCOOHOCTH CBfi3aHA C MPHCYTCTBHEM XJIOPO-
¢mmna.  Tompko  pacTeHHs,  COAEpXKaIIHUe  XJIOpO-
¢wII, MOTyT IOA BIMSHMEM CBeTa pasjlaraTh yIile-
KHCIIOTy, 3TOT IIOBCEMECTHO, B BO3IyXe H B BOJE,

yriiepopa.

MpeaACTaBIsICT HCKITIOUCHHM.

PactpoCTpaHEHHBI ~ MCTOYHHUK IMpasumno

9TO HE [oarBepxknaroT

ero W JUIaiHUKA. Mexay KIeTOYKaMH TpHOHOM

TKaHH B KaKAOM JHMIIAHHUKE BCTPEYAIOTCA U JAPYTo-
ro poma KIETOYKH, 3eleHoro mBera. OHH HaxomsATCs
B TECHOHM, HEpa3phIBHOH CBA3M C OECLBETHBHIMU Kile-
TOYKAMU  BOHJIOYHOM

TKaHH, o0Opa3ys dare

Ooee WM MEHEe TOJICTHIA CIIOW TOJA HapyXKHOW TO-

BCETO

BEpPXHOCThIO JMIIaiiHuka. Ilo cBoemy Buay OHH He-
BOJBHO HAIlOMUHAIOT HEKOTOphIE BOMOPOCIH; TO OHHU
mraposunael  (¢ur. 100) wu  paszdpocansl  0e3

MOro TIIOpsAJKa, TO COCAWHEHBI TPYIIIaMHU WIW HaIo-

BHIU-

J0OME YETOK, TO, HAKOHEll, BBHITSHYTHl B JUIMHY, 00-
pasys mpaBwibHble pAsl (¢ur. 99), mpocTele WM
BeTBsLMecs. B kaxoit u3 mogo6HbIX GOPM MOKHO



OBLIO MOYTH y3HATh KaKylO-HUOYIb U3BECTHYIO BO-
JOPOCIIb.

OTu 3eneHble (MHOTa CHHEBATO-3eJIeHbIe, Oypo-
BaThI€), COEepKaLIME XJIOPOPUII KIETOUKHU 0003HA-
Yal0T 0COOBIM TEPMUHOM: MX HA3bIBAIOT TOHU JTHSIMU.
Hemano xnonoT Hagenanu O0TaHUKAM 3TU TOHU JHH,
MIOKa HAaKOHEl YJajloCh pPa3bsiCHUTh HX HCTHUHHOE
3HaueHne. CKOJIbKO Tpyna ObLIO, HAIpUMED, OTpa-
YEHO OJHUM HeMelUKUM OoTaHukoM, llIBenneHepom,
Ha TO, 4TOOBI J0Ka3aTh, YTO 3THU 3€JEHbIE KIETOUYKU
BBIpACTalOT Ha TPUOHBIX HUTAX — (akT, oKkaszaB-
IIUHCSA IOTOM HEBEPHBIM.

UYTO 5TH FOHUJIUU COBEPIIECHHO CXOJAHBI C BOJOPOC-

JSIMHU, YTO HEKOTOPBIC JUIIAWHUKU MPEACTABISIOTCS
Kak Obl HUTYAaTBIMU BOJOPOCISIMU, OILUIETEHHBIMU
rpuOHBIMH HUTSAMHU Jumainuka (¢ur. 100). Ha 3TO
yKa3bIBaJl W3BECTHBIM HEMEIKHUM OoTaHUK jae-bapw,
crieraiancT mo rpudam. Ho pemaromum o6¢cToSITEb-
CTBOM, 3aCTaBUBIINM OOTAHUKOB U3MEHUTH BEKOBBIC
BO33PEHUS HA JTUIIAWHUKY, OBLJIO 3aMedaTelIbHOE OT-

KpPBITHE JIByX PYCCKUX O0TaHMKOB — (DaMUHIIbIHA U
bapanenkoro. OTUM y4eHbIM yAajloCh, BbIMayuBas
JOJr0 B BOJAE TKAHb HEKOTOPBIX JMIIANHHUKOB, BBI-

CBOOOJIUTH U3 HUX ATHU 3€JIEHbIE KIETOYKHU, 3TH TOHU-

MW, U TOTAA 0Ka3aJIOCh, YTO CXOJICTBO UX C BOJOPOC-
JSMHU eliie 060Jiee MOJHOE, Y€EM MOKHO OBLIO 0KUIATh.
Oka3anoce, 4T0, 0CBOOOXKICHHBIC TAKUM 00pa3oM OT
OIUJIETABIIMX MX TPUOHBIX HUTEH JUIIAlHUKa, Kile-

TOYKH ATH CIIOCOOHBI OOHAPYKUTh OJHO U3 CAMBIX TH-
MUYECKUX KU3HEHHBIX SIBJICHHUH, XapaKTepU3YIOIIUX
BOJIOPOCIIH, — CIOCOOHBI pa3MHOXKAThCS MPHU MTOMO-

LM 3€JECHBIX IBMKYIIUXCS CIOP, YK€ 3HAKOMBIX HaM
300CIOp.

Ha rnazax y stux HaOnrogarenei 3eeHOe coliep-
KAUMO€ TOHUJMAJIBHBIX KJIETOYEK JEJINIOCh, pacma-
JaJIOCh HA HECKOJBKO 300CHOp, KOTOpbIE, MOKHIAs
000JIOUKY MPOU3BEAIIUX HX KJIETOYEK, YHOCHUJIHUCH
BO Bc€ CTOPOHBI. Cnasio ICHO, YTO TOHUIUU HE TOJIb-
KO IOXO0XH Ha BOJOPOCIH, HO MOIYT CTAaHOBUTBCS
HACTOSAIIMMHU BOJOPOCISIMH, TO €CTh MOTYT CaAMOCTO-
ATEJIBHO Pa3MHOXKaTbCA, Kak Bogopociau. Ho urTo xe
1 TaKoM ciiydae OyayT camu JUInaiHUKA? DamMuH-
UblH U bapaHenkuy He Janu OTBETa Ha MOT BONPOC.
Ho crtpanHoil u|Mxuu cyapObl, €ro gajl TOT CaMblid
[IIBeHnEHEP, KOTOPBIA. KAK MBI TOJIBKO YTO BUJIECIU.
NOTPATHJ CTOJBKO TPyJa IJisl TOr0, YTOOBI IEpBOHA-
YaJIbHO MPUTTU U MAaOPATHOMY 3aKJIIOUYEHUIO Kaca-

Pacmenue-C'¢purixe

TEJIBHO MPOUCXOKIECHUS ITUX TOHUIUK. [IIBeHAEHED
ONPEJECIIEHHO BBICKAa3aJ]l MHEHHUE, YTO JIMIIAWHUKH
HE CAMOCTOSITEIbHbIC OPTaHU3MBbI, 4 COUETAaHUE TPU-
0a ¢ BOAOPOCIIBIO, YTO 3TO IPpUOBI-BOAOpOCTH. MOXK-
HO ce0e mpeacTaBUTh BceoOllee H3YMIIEHUE, JTaxKe
Oypr0 HEroJ0BaHMs, BHI3BAHHYIO 3TUM CMEJIBIM 3a-
sieHrneM. OcoO0eHHO 3aJeThIMH 3a JKHBOE OKasa-
JUCh T€ UMEHHO OOTaHUKHU, KOTOPBIX 3TO OTKPBHITHUE
BCEro 0oJjee Kacajloch, CICHUAIUCTHI MO JIUIIANHU-
KaM, TaK Ha3blBaeMble JuXxeHoJioTu. Kak, BOCKIIH-
[aJi OHU, CAMOCTOSITEJIbHBIN KJIACC PACTCHUU, U3Y-
YEHUI0 KOTOPOrO MbI TMOCBSATUIH YyTh HE LEIYIO
XKHU3Hb, BBIYEPKHBAETCS W3 CIHUCKOB, OKa3bIBAECTCS
pacKacCUpPOBAHHBIM U BKJIIOUEHHBIM B KaJIpbl APYTroO-
ro! HexoTopble B CBOMX CETOBAHMAX NOXOIUIU IO
aupu3Ma: OBITh HE MOXET, BOCKJIHIIAIM OHH, 4TOO
ATU «MUJIbIEC JIMIIAWHUKHWY, KOTOPbIE Mbl HU3yYaJI C
TaKOI0 JIIOOOBBIO, OKA3aJUCh TOJBKO JKaJKOW BOJO-
pOCIIBIO, KOTOPYIO KaKOW-TO Tagkui Tpubd oruien
CBOMMHU HUTSIMH, KaK IMayK OIJIETAET CBOIO >KEPTBY.
Ho #Hu mogoOHbIe, MOUTH TpOratejabHbIE CETOBAHUA,
HM TOpa3/io MEHEE CUMIIaTUYHOE, TJIyX0€ M CIIEIOoe
YIOPSIMCTBO MPUCSIKHBIX JTUXEHOJIOTOB HE MOTJIH MO-
MemaTh 04eBUJIHOCTH (akToB. bojiee BHUMATENb-
HO€ MMKPOCKOIHUYECKOE HCCIEJOBaHUE I10Ka3ajo,
YTO, JECUCTBUTEIbHO, HE TOHHUJIUM BBIPACTAIOT Ha
IpUOHBIX HUTAX JUIIaWHUKA, a HAMNPOTUB — TMO-
clieHUE TPUCACHIBAIOTCS K TOHUJUSIM. TO €CTh BO-
JOPOCHsIM, CPacTasiCh C HUMU, MTyCcKas JaXK€ B HUX
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OTpOCTKU. [IpUMOMHMIICSI M JaBHO W3BECTHBIA (akT
HEyJaul TIOCEBOB crop JmmaiiHuka. Hukomy, nei-
CTBUTENILHO. HE YJIaBaloCh €lle U3 CIOp JHIIaiHUKa
MOJY4UTh B3pOCHBIH JumaiHuk. OmNopel mpopacTa-
JM, TO €CTb IyCKanu TPyOOUKH, M 3aTeM BCE 3aMH-

pano. Temepp cTamo sICHO, YTO TaK M OBITh JOJDKHO,

eclM Tpupoja JMmIaiHuKa —cinoxHas.  Ilpopacras,
cropa JO/KHAa HAWTH  COOTBETCTBYIOIIYIHO — BOJO-
pocib. M TOrJa TOJIBKO HAYHETCS MX COBMECTHOE

pa3BUTHE B q)opMe JUIIaiHnKa.  SIBIIsyIach  MBICITB

UCTIPOOOBATh ~ WCKYCCTBEHHBIH  cummes  AUMAUHUKA
W3 COCTaBIAIONIETO ero TIpuba u Bojopociu. Ilocie
IEpPBBIX YCIEIIHBIX IOUCKOB B 3TOM HAIpaBICHUH
Peeca u Boponuna Ilrtamo yaanock HakoHEL OCy-
IIECTBUTh 3TOT CHHTE3 BIIOJHE, TO €CTh U3 CIIOPHI
JUIIAfHMKAa M COOTBETCTBYIOIEH BOJOPOCIM IOJY-
YUTh HACTOSINUA B3pOCIBIA JMmIaiiHuKk. B eme 6o-

Jee COBEpIICHHOW Qopme, TO ecTh coOmomas Bce

ycTpa-
HSIOIIME BCE COMHEHHS, 3TOT ONBIT CHHTE3a JIHIIAii-

OKCHIEPUMCHTAIbHBIC l'[peﬂOCTOpO)KHOCTI/I1 5

HUKOB Obul HemaBHO moBTOpeH bonbe. Cnenosa-
TEJBHO. B HACTOSIIEE BpEeMsi HE MOXKET ObITh COMHE-
HHUS. 4YTO JIMIIAHHUKA HE CaMOCTOSTENbHBIC Opra-
HU3MBL. @ HEYTO [0 TeX IOp HEBUIAHHOE B HPHPOJE,
COYEeTaHWE JIBYX OPraHM3MOB M3 JBYX COBEPIICHHO
Pa3HOPOIHBIX

KJ1aCCOB PacTUTEIILHOTO

OcCTaHOBUMCSI HECKOJBKO Oojiee

LapcTBa.
Ha OIICHKE 3TOTO
(axTa, BBISICHUM BCIO €Tr0 HEOOBIYAHOCTh, €ro KO-
peHHOE OTIMYHE OT [APYTHX SBJICHHI, KOTOpPBIE C

NEepBOTO  B3MJIgAa MOTYT 1OKas3aTbCd CXOAHBIMH C

HUM. Bo-mepBEIX, OYEBHIHO, YTO HET HUYEro odme-
IO  MEeXIy
CpeTHUMH,

3TUMH TpuOaMH-BOJOPOCISIMA M TEMH

nin NEPEXOAHbIMU, (1)OpMaMI/I, KakKue

yK€ NaBHO W3BECTHBI B OOTaHMKE M OCOOCHHO B 300-

JIOTUH, KaKoOBBI, HANpUMep, OPHHUTOPHHX, JIETHIO-

cupeH u mpod. Tam MBI MMeeM [€I0 C TPOCTBIM Op-
TaHU3MOM, TOJBKO COBMEIIAIOMUM B cebe HEKOTO-
pele

MPU3HAKH, XapaKTepHble [UIS IpeacTaBHTENei

JABYX PAa3JIMYHBIX KJIACCOB, -I'- 34€Ch MBI HMEEM JCJI0

C OpraHusMom JIEUCTBUTEIHLHO CJIOXKHBIM, IIPOMC-

HIeAIIAM 4Yepe3 CpacTaHhe, MONHOE CIHSHHE JBYX
COBEPIIEHHO PAa3HOPOAHBIX M CaMOCTOSITENBHBIX Op-

TaHU3MOB, 10 TOT'O IIOJTHOE, YTO IMPOAYKT SIBJIACTCA

! Ha crepuin3oBaHHOW IOYBE, B COCyJaxX, Kyga HE ObUIO
JOCTyIa APYTHM OpraHM3MaM, KpOME TeX CIOp H BOAOPOCIHEH,
KOTOPBIE BBICESHBL.
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cBOeOOpa3HbIM HenbIM. g 0003HaYeHHs 3TOTO CO-
BEpIICHHO HOBOTO SIBJIEHMS IPHIIIOCH NPHIyMaTbh HO-
BBl TEPMMH — COBMECTHOTO JKUTbS, COXHUTHS, WIH
cumbuosal.

Eme Gomnplnee cXoACTBO Ha HEPBBIN B3MIIA 3TO SIB-
neHne  cuMbuosa

NPEACTABIIACT C IMapasuTu3MOM.

Ham w3BecTHBI OecymcieHHBIE Cilydaw, TIA€ TpHUOBL,

MHKPOCKOIIMYECKAE M HE MHKPOCKONMYECKUE, Harma-
JAl0T Ha JpPYTHEe pPAcCTeHHs] — CIydaeTcs MAaXKe, OIWH
MHUKPOCKONIMYECKUH Tpud HamagaeT Ha APYrod, MHK-
pocKomuyuecKkuii ke, TpuO UL TOTO, YTOOBI MHTATHCS
Ha €ro cuer; moyeMy Obl He HamajaTh UM M Ha BOJO-
pocnmu? DTo MW ciydyaeTcss B JI€HCTBUTENBHOCTH, HO
TONBKO MEXAy MapasUTU3MOM U CHMOMO30M CyIIECT-
ByeT KOpeHHOoe pasnuuue. llapasur wucTomaer, uc-
TpeOJsIeT CBOIO JKEPTBY; OT CHMOHO3a € BOJOPOCIH,
TO €CTb TOHHIWHU. HE TONBKO HE IOormdaror, HO, Ode-
BUJTHO, BBIHOCAT MOJIB3Y: HX KIETOYKH HE CTpajaloT,
a TIOMpAaBILIIOTCSA, Pa3pacTaloTCs, INPUHUMAIOT —Ooiee
nBeTymmii BuA. B uem ke 3akmiodaercs 3ta 0001OA-
Hasg monb3a? Ilomp3a, KOTOpylo TpHO M3BIEKaeT U3

BOJAOpOCIH, O4YE€BHUIHA, 06.]13,[(2151 XHOpoq)HHHOM, OHa

MOXET IMTaTh M €ro M cebs Ha CYeT IMOBCEMECTHO

MPUCYTCTBYIOIIETO HCTOYHHKA YIIepoja — YTJIEKHC-

JIOTBI, KOTOPYKO OHa H3BJICKACT HU3 BO3JAyXa WK U3 BO-
Abl W pasjpara€t npu COICUCTBHM COJHCYHOTO CBETA.

OTCIOﬂa IIOHATHA MW  BO3MOXXHOCTH CylIeCTBOBAaHUSA

JUIIAHHIKOB HAa  COBEPUIEHHO OecCIIoAHON  IOuBe,

HEMBICTIIMOTO U JPYTHX TpUOOB, HMAYIIUX HE BIIE-
pemu, a TONBKO 1O TSATaM APYTUX pacTeHWi, yxke 3a-
TOTOBUBIINX HEOOXOMUMYI0 UM OpPraHMYECKYIO IIHIILY.

Tpynnee OOBSCHHTB, Kakylo IIONB3y U3BIECKAIOT BO-

JIOPOCIH OT COXKHTENbCTBA ¢ TIpubamu. Bo3moxHO,

YTO 3Ta MONb3a JBOsKas. [ puObI, KOHEYHO, IOCTaB-
JISIOT UM B OONBIIEM H300WINM MHUHEPANbHBIE COJIH,
KOTOpbIE CaMH, KaK MbI BUZIEIIH, JOOBIBAIOT, paspy-

I Kak TonbKO ObLT KOHCTATUPOBaH (akT CHMOM03a JHIIIaii-
HHUKOB, CO BCEX CTOPOH CTajH OTKPHIBAThCS (DaKThI erie Oosee
MOPa3UTENBHOTO CHMOM03a MEXIY PACTCHHSIMH U JKUBOTHBI-
mu. Tak HanmpuMmep, HeKOTOpbIe HH(Y30PHI 1 MOPCKHE YCPBH
coaepxat B cebe KUBBIE BOIOPOCIH, CIIOCOOHBIE pasiararhb yr-
JIGKHCIIOTY. 31eCh MBI, CJEIOBAaTEIbHO, HE B TIEpPBBIA pa3
BCTPEYAaEMCsl C HACTOSILIMMH YKHBOTHO-DACTCHUSIMH, TO €CTh
OpraHu3MaMH, MCTIONHSIONIMMY THINYECKUE (QYHKIHMH Mpea-
CTaBHTENCH TOTO M APYroro mapcrea. PaccMOTpeHHe 3THX B
BBICILICH CTETICHH JIFOOOIBITHBIX (PAKTOB, OJJHAKO, OTBIICKIIO OBI
HAC CITUIIKOM JIAJIEKO OT HAIIIETO MpeMeTa.



masi TOpHBIE MOPOJBI, BEPOSTHO,
BEIPAa0OTaHHBIX OpraHudeckux kucior!. be3 ywacrus
IpUOHOrO OpraHu3Ma BOJOPOCIH, IO HPHUPOAE MpH-
CIIOCOONIEHHBIE K JKHIKOH cpene, eABa JIM MOITH OBl
NMPUXOANTE B TaKkoe IIOJHOE CONPHKOCHOBEHHE C
TBEpPOH CyXOoW MO4YBOM, a ClIel0BaTeIbHO, U TaK yC-
MeNTHO W3BJleKaTh u3 Hee mumyy. C Opyroil CTOpPOHEL,
BOJIOPOCIH He ObUIM OBl B COCTOSHUM BbIICPKUBATh
Ha OTKPBITOH,

MpU  COAEUCTBUU

HE3aIUIIEHHOW ITOBEPXHOCTH  CKal
WIH KOpBI JIePEBBEB TO IEPUOAMYECKOE 3aCBIXaHHE U
3aMep3aHHe, KOTOpOe TaK Oe3HaKa3aHHO MepeHOCAT
JIMIIARHUKK. DTUM CBOWCTBOM JTH IOCJEIHHE, BEpO-
STHO, 00f3aHBl TPUOHOMY OpraHu3My. MHOTOJNIETHHE
CyXOllaBble TIPHOBI, TaK Ha3bIBaeMble JPEBECHBIE
ryOKH, KaKk H3BECTHO, TaKKe JIETKO MEpPEeHOCAT 3acy-
Xy M XOJIOJI; HAIIPOTUB, BOAOPOCIH IPH 3TOM HABEPHO
morubnu Obl (WM, TOXaNIyH, NpeBpamanuch Obl B
nokosiipecst  opransl). [lox 3ammToi  omueraromiei
X TPHUOHHIBI OHM O€3HAaKa3aHHO IIEPEKMBAIOT U 3a-
CyXy H MOpO3bl, 0e3 ImepepblBa IPOAODKAIOT CBOE
pa3BUTHE, KaK TOJNBKO HACTYNAIOT OJarONpHSATHBIE
YCJIOBHSI BIIa)KHOCTH TEMIIEPaTypbIL.

Takum o0pa3oM, cumbuo3 SBISETCS TPSIMOH Mpo-
THBOMOJIOXKHOCTBIO  napazumusma. Ilapasutnsm —
9T0 GOpnrba HAacMepTh, CHMOMO3 — MHpHasl accolHa-
OCHOBaHHas Ha B3aMMHOW mnonb3e. Ham Tak

HPOXYOKAIH YIIX CIOBOM «00pp0a», K TOMY ke I0-

1,
HUMaeMBIM COBEPIIEHHO IIPEBPaTHO, B CaMOM TIpy-
0OM, Y3KOM CMBICIE, YTO KakK-TO OCOOEHHO OTpaJHO
OCTAaHOBHUTHCS MBICIIBIO HA 3TOM MHPHOM YTOJKE HpH-
poxmel, rae 1nBa Oecco3HATENBHBIX CYIIECTBA IIONAIOT
MPUMEp Pa3yMHOTO COI03a, HAMpPaBICHHOTO K 000I0-
HOH T0JIb3€.

Temepp HaM MOHATHA PONb 3THX 3araJOYHBIX JIH-
IIaHHUKOB B 0OIIEHl 3KOHOMHMH HpUPOIBl. BrIcTynmuT
JU TA€ U3 BOJ OKeaHa IIOBOJHBIM yTec, OTOPBETCS

I A Moxer ObITh, TPHOHBIC HUTH JOCTABIIIOT M YIJICKHCIIO-
Ty. TAK KaK HEKOTOPBIC OIBITHI JCNAIOT BEPOSITHBIM, YTO JIH-
IIAHHUKA TIOJB3YIOTCS HE CTOJIBKO YIJIEKUCIIOTOH BO3yXa,
CKOJIBKO YTTIEKUCIIOTOH, PACTBOPEHHOI B BOZIE.

Pacmenue-Cehunxc

T OOJIOMOK CKajibl, OOHa)XUB CBEKHI, HEBBIBETPHB-
LIMACS M37I0M, BBINAILETCS JIM BalyH, BeKa MpoJe-
JKaBIIMM 107, 3eMJIe, — Bcerda, Be3/le, Ha TOJIOH,
OCCIUTOTHOW TOBEPXHOCTH TEPBBIM MOSBISACTCS JIU-
HIaiiHUK, —pasnaras, TOPHYIO  TIOpPOAY,
mpeBpalias ee B IUIOAOPOAHYI0 TouBy. OH 3a0upaeT-
cs Janee BCEX pAacTeHUIl Ha ceBep, BBINIE BCEX B IO-
pbl; €My HUIOYEM 3UMHAA CTYy)Ka, JIETHUH 3HOM;
MEJICHHO, HO YIOPHO 3aBOEBBIBAET OH KAXKIYIO
M6 3€MJIM, U TOJBKO IO €ro cieaam, IO MPOTOpPEeH-
HOMY WM TyTH MOSBISIOTCS Oojee CIIOXKHBIE (HOpPMBI
)ku3HU. B yem jxe TaifHa storo ycrnexa? «Concordia
res parvae crescunt»'!. Kak OyATO OTBeYaeT HaM
KaXJI0€ M3 3THX HHYTOXHBIX CymecTB. B cormacum,

Ppa3phIxisis

B coro3e cuima. B corose mexny kxem? Konewno, He
MEXIy TapasuTOM WU €ro >KepTBOH, KOHYAIOLIEMCS
rubensio obomx. Her, B coro3ze Mexqy ABYMS paBHO
IUIOZOTBOPHBIMU  HadajllaMM, MEXIy TeM, KOTOopoe
yeprnaeT CBOIO MUILY M3 3€MIU, U TEM, KOTOPOE 3a-
HMCTBYET CBOM CHMJBl y MX YHUCTEHIIEro MCTOUHMKAa—
y cBera. Nil sale et sole utilius?. B stux cmoBax Bcs
TailHa pacTuTenbHOM kM3HU. CBET COJHIA U CONb
3eMJIM — BOT JIBa PaBHO HEOOXOAMMBIX Hauaja >KU3-
HU. BoT rme kpoercs TaiiHa ycrnexa, Jenamoouias U3
9TOH parva res’ MOTy4ero MHOHEpa pacTUTEIBHOTO
mupa. Bor xmou k 3aragke, KOTOpyH mpeanaraer
MBICISIIIIEMY ~ YETIOBEKY
cuHKC.

HuuTtoxxHBIN NHImaiiHUK B cBOel CKpoMHOW cdepe
pa3pel CBOK 3arajiky *KHM3HHU, a 4eJIO0BEUECTBO CTO-

3TO MAJICHBKOC pPaCcTEHHUC-

UT OECIOMOIIHO Iepea TPO3HBIM CHUHKCOM Oymyre-
ro, TIIETHO IBITAsACh pasrajaTh €ro 3arajiky: 4Yro
HY)KHO CJenath, 4ToObl CBET MMBMIIM3ALUMM CTal JIO-
CTOSIHHEM TOT0, KTO, NOMOrasi €ro JOOBIBaHHUIO, MOJY-
YaeT B CBOH yneN MOKa JIMIIb Mpak U OemHocth? UTO
HYXXHO CIleNIaTh, YTOOBI «COJIb 3€MJIM» Morja Obl cTaTh
U «CBETOM MHPY»?

1 Masible HaYMHAHMS PACTYT OJIArOapsi COITIACHIO.
2 Her HAYETO MOJIC3HEE COJIM ¥ CONHIIA.
3 BykBasbHO: MaJjiast BeLllb, MEJIOYb.



Mpoxere V

FOPBEA PACTEHMMU C 3ACYXOU

Bot yxe ckopo roa, 4ro MbICIM PYCCKOIO YeoBe-
Ka HEBOJIBHO CHOBAa M CHOBa BO3BPAILAIOTCS K TOMY
ke TPeAMEeTYy — K CTpalIHOMYy OEJCTBHIO, JIHILIHBIIIE-
My 3HAQUUTENBHYK) 4YacTb HACEJCHHS HACyLIHOIO XJe-
0a ¥ OTpasHBIIEMYCs BIIMPh M BJAJb HA BCEX IOYTH
CTOpOHAaxX HapoJHOW ku3HU. EcTecTBeHHO, uTO H
MBIC/Ib HaTypajucTa ofpamaercss K TOMY SBJIIEHHIO,
Kotopoe Obulo Ommkalmeld GHU3NUECKOH NPUYMHON
sroro GenctBus. I'ie ke MCXOAHAsE TOYKA ITOrO TIPO3-
Horo sBrenus? Ha wu3BecTHO# miomanu OOMMPHON
XJ1e00pOIHON paBHHMHBI BO3JIENBIBAEMbIE PACTEHUS HE
MOJy4YUSIH HEOOXOAUMOro Ijis HHMX KOJHMYECTBA BIArd,
WM. BepHee, MONYYWIH €ro He BOBpPEMs, WM, BBIpa-
Kasich, OBITH MOXET, elle OIpeJeIeHHee, H3PacXo-
JIOBAJIM €0 B M3BECTHBII MOMEHT CBOErO CyILECTBO-
BaHus Ooiee, YeM WMEIH B CBOEM pacHOpsDKEHHUZ.
EnBa nmu kakue paccyxaeHMs MOTYT KpacHOpEdHBee
OTOro0 POKOBOI'0 OIIbITa YGBJII/ITI) B TOM, KaK TECHO
CBSI3aHO OJIArOJIGHCTBHE PYCCKOTO dYeJoBeKa C CyIle-
CTBOBaHMEM pacTeHus. JKuBercs XOpomlo — pacTe-
HUIO " XOpOIIO JKUBETCS W 4UeJOBEKYy; THOHET pac-
TEHHe — HEMHHyeMoe OE/ICTBHE TPO3UT U YENIOBEKY.
A 0T 3TOH MBICIM HENAJIeKO U JI0 BOINpOCca: BCE JIU MbI
JenaeM, 4YTo0 YIOBJIETBOPHUTH

TOJIBKO  YTOOBI

HNOTPEOHOCTSIM,  JIaxe
y3HaTh TOTpeGHOCTH 3TOro oOIero
KOPMHUJTbLIA — PACTCHHS?

B Hacrosiuyro MHUHYTY, KOrjga BceoOliee BHHMa-
HHME COCPEIOTOYCHO Ha H3bICKaHHH Mep OOpbrObI C 3a-
CyXOH, s Tmoyarar, HEOECHOJIe3HO O3HAKOMHTHCS C
TEMH Mepamy, KOTOpbIC HPHUMEHSET CaMO pacTeHHe B
O0oppOe C STHM 3JI0M, TIOCTOSHHO TPO3SIIAM €ro Cy-
IIECTBOBaHUIO. Bo u30eKaHWEe HEIOpa3yMeHHH, CuH-
Tal0 HEOOXOJUMBIM C IICPBBIX CJIIOB OrOBOPHUTHCS, HYTO
HE HMMCK B 3alace KakUX-TMOO MPSMBIX IpPaKTHYec-
KHX COBETOB, KOTOpbIC TaK OOWIBHO CBITIOTCS CO

BCE€X CTOpPOH, KakK MNPU3BAHHBIX, TaK MW HEIPU3BaH -

1 TlyOmunast nexuysi, yntaHHasi B MOCKBE BECHOO
1892 1.

2 ITo-BuauMoMy, IIaBHOM NMPUYMHON 3acyXM OBUIM MCCY-

HIaronIue BETPBI, «CYXOBEW», BbI3BABIIME YCWICHHOE HCIape-
HUE BOABI PACTCHUSMU.

HbIX. JIeNo JIfofieH, CTOSIIMX JIMIOM K JIMIY C IPo3-
HBIM O€ICTBUEM, OLEHWTh, B Y€M M HACKOJIBKO 4eso-
BEK MOXKET C IIOJb30M IIOApaXkaTh IMPUPOJE; OOTAHUK
MOXXET CHabJWTh WX HEOOXOJAUMBIM MAaTepUaIoM JUIst
Ooree TITyOOKOTO IOHUMAHHS SIBJICHHIS.

Ipexxe Bcero mocraBuM peGpOM BOMIPOC: YIS He-
ro Hyxkmaercs pacrenrne B Bome? C 1mepBoro B3risiaa
BOIPOC 3TOT MOJKET IOKa3aThCsl TMpa3iHbIM. Bo-iep-
BBIX, BOJA BXOJUT B XUMHYECKHH COCTaB BEIECTBA

pacT€Hus; BO-BTOPBLIX, CTAapO€ XHUMHYCCKOE HU3pEHC-

HHUE: corpora non agunt, nisi soluta! —

XUMHUYCCKHUE

y4uT, YTO

HHUKaKHe B3aMMOJICHCTBUSA, a ClieJ0Ba-
TENBPHO, M TE Pa3HOOOPa3HbIC XUMHUYECKHE IPOIIECCHI,
KOTOpbIE COBEpILAIOTCS B PACTEHHU, HE MOTYT IIPOSIB-
JIITbCA MHa4e, KaKk B O3TOM cpele, Aa M €XKEJHEBHBIN
ONBIT TOATBEPIKIAET, YTO B CYXOM CEMEHHM KHU3Hb Ta-
UTCS, JIPEMIIET, TPOOYKNasCh TONBKO TPH €ro pasdy-

xauud. K 3TuM  00IIen3BecTHBIM  (hakTam

¢busrono-
rmsa cuie )IOGaBJ'IfleT, qTO BOAa MABJIICTCA HE TOJIBKO
Ba>XHbBIM q)aKTOpOM B XHMHU3MEC IIMTaHHsA, HO 4YTO OHa
JKe ompenensieT W MexaHu3M pocta. Poct — Bce paB-
HO [ENIOTO pACTeHUs WM ONPENCISIONMNA €ro pocT
OTJENBHBIX KIIETOYEK, CBOJMTCS B KOHEYHOM pe-

3yJdbTaTeé HA MOMIOMIeHHMEe Boxabl. OTHUMAs H3BeCT-
HBIM 00pa3oM Box), OOTaHMKHM YMEIOT BBI3BIBATH SIB-
JICHMS,

06paTHI>Ie POCTy, 3acCTaB/IIOT PACTCHHUC, TakK

CKasaTh, MOISATUTBCS HA3al, COKPATHTHCS, BEPHYThb-
csl B H3BECTHOM Mepe K MPEKHUM pazmepam. Takum
00pa3oM, M XHMH3M M MEXaHH3M PaCTHTEIBHON IKH3-
HH TECHO CBf3aHbl C HAIMYHOCTBIO HEKOTOPOro KO-
JMYecTBa BOABL OJTa MOTPeOHOCTH cama mo cebe ode-
BUIHA, OHA HE HYXJAaeTci B JajbHEHIIeM OOBsiCHe-
HHMH, @ C JPYyrod CTOPOHBI, €ClIu Obl JENO OrpaHUYHBa-
JIOCh TOJBKO €10, PacTeHHe elBa JM KOraa-mbo crpa-
JJI0 OT HEIOCTaTKa BOABI, M HaM elBa JIM KOIJa-HU-
OyIb MPUXOAWIOCH OBl CHBIIAT O 3acyXaX W HX II0-
CIIC/ICTBHSIX.

Ho psnmoMm ¢ 3TOH OpraHu3allMOHHOW BOJOM, KOTO-
PYIO DACTEHHME W3IEP)KUBACT Ha CBOM CYLIECTBEHHbIC

HOTPeGHOCTH, OHO €ILIE MPEIbSIBISECT TPeOOBaHUS HA

! Tema He OKa3bIBAaIOT JICIHCTBUSA, €CIM HE PACTBOPEHBI.
371ech pasymeeTcs XMMHUECKOE NeHCTBHE.



bopvba pacmenuii ¢ 3acyxoii

Annapam c xanuanaproi mpyoKoi 0na usMepenus UChapenus o 8CACbIBAHUIO 800bl

ropasno 0ojee 3HAYMTENbHBIE KOJMYECTBA BOMBI, KO-
TOpBIC, MOJNyYasi C OJHOTO KOHIA, PACXOAYET C JPYro-
ro, “HOrJOWIas KOPHSAMH, HCHApseT JHCTBSIMH. Bot
9Ta-TO pacxokas BOA, TONBKO MPOXOMAMIAs dUepe3
pacTeHHe, W COCTaBISIET MCTOYHHK BCex Oen st pac-
TEHHS W CTOSIIEr0 B 3aBUCHMOCTH OT HErO YelIOBEKa.
EcTecTBeHHO BONPOC: HY)XAAeTCsl JIH,
CTPOrO TOBOps, PacTeHHE B ITOH BOJE, KOTOPYIO OHO
TYT K€ OTAaeT BO3Ayxy? OTO sBICHHE — HCIApEeHHe
BOJIbI, — MPEJCTaBISIET JIM OHO HeoOxoaumoe (GH3Ho-
JIOTHYECKOe

BO3HHKACT

KU3HCHHOE OTHPABICHHE WIIH TOJBKO
HenzOexHoe (u3HYecKoe 3710, OOPOTBCS C KOTOPBIM
HOPUXOJUTCA pacTeHuto U 4venoBeky? OTBeTHTh Ha
3TOT BOIPOC yXK€ JAIEKO HE TaK JIETKO.

[Ipexxne Bcero MmMOCMOTPHM, KaK y3HAEM MBI, 4TO
pacTeHHe HCIapseT BOJY, KaK MPHOIM3UTENBHO Olle-
HHUBaeM WM Ooyiee TOYHO U3MEpsSeM KOJIMYECTBO ITOH
ucnapsaeMoil Boapl. B TOM, 4TO pacTteHue ucnapser
BOZIy, MBI yOeXmaeMcs, KOHEYHO, WJI HEOOXOIMMOCTH
NOJIMBKK JUIS TIPEOTBPAILCHHS 3aBsJaHHs, MpUYeM
OYEBUIHO, YTO KOJIMYECTBO YNOTPeOIIeMOH Juisi Ho-
JIMBKH BOJBl 3HAYUTEJIbHO IPEBBIIIAET OOBEM pacTe-
Hust. Ho i Toro 4to0bl y3HaTh B TOYHOCTH, CKOJIBKO

UcTapsieT pacTeHHe, HE00X0IUMO MOCTYIaTh TaK.

4TOOBl YCTPAHUTh HCHAPEHHE C IOBEPXHOCTH IOYBHI
(1 cTeHOK ropuika, eciu OepeM OTAENbHOE pacTe-
Hue). Anrmmiicknit yuenslii CrueH [ens3 B cBoeM
KJIaCCHYECKOM counHeHuu «Vegetable statics» («Cra-
THKa PAaCTEHHI») pa3pelImi 3Ty 3ajady elle B Hada-
ne XVIII Beka. B nactosiiee Bpems Bcero ynoOHee
MIPOU3BOJUTH OIBIT CIIEAYIOMUM oOpa3oM. ['opmrok ¢
pacTeHHeM IOMENAl0T B APYrod COCyHA, ¢ HPOCBEp-
JICHHOIO KpBIIIKOM, IUIOTHO OXBAaTHIBAIOIIEH OCHOBa-
nue crebus (pur. 101, B) . Takoe ycTpoicTBO yIn00-
HO B TOM OTHOIICHUH, YTO IT0YBA ¥ KOPHU MOTydJaioT

I Beero syumie 6paTh TOJICTYIO CTEKISSHHYIO OaHKY € HpH-
NUTM(GOBAHHBIMU  KpasMH  (Kakue YHoTpeOIsoTcss B My3esix
UL KOJUIGKLIWI) M TPUKPBIBATh €€ MPHILIM(OBAHHON TaKke
10 KpasiM U CMa3aHHOM cajloM CTEKIIHHOM ractuHoi. Ilmac-
THHAa HPOCBEPIUBACTCS IOCPEAMHE U Pa3pe3aeTcs IOMNoIaM
Tak, 4TOObI 00€ ITOJOBMHKH IUIOTHO OOXBaTBIBAIM CTEOEIb.
ITpomerxyTOK MeXITy CTEKIIOM H CTeOIeM MOXET OBITh ellle BbI-
JIOKEH MPOCBEPJICHHONW M pa3pe3aHHOil momosiam Mjio0Kol u
3aMa3aH BOCKOM, YIIOTPEOJSIEMBIM XYIO)KHHUKAMH UL JICHKH.
OcTaHaBIMBAalOCh HU 3THX MU JAIbHEHIINX MOAPOOHOCTAX (N
gero ¢urypst 101 u 103 chemaHsl kpymHee), Tak Kak IIPH I10-
MOIIM TaKMX HEXUTPBIX MPUOOPOB MOXXHO ObLIO Obl MOJIYYUTH
MHOTO HHTEPECHBIX IAaHHBIX, a CaMO€ IPOHU3BOJACTBO OIBITOB,
OBITh MOXXET, HEPEIKO CKPAcHIIO Obl IEPEBEHCKUI 1OCYT.

275



Mpoxere V

Camonuwywmii U3mepuTesnb UCNapeHus (ssanopomemp)

HEOOXOIUMBIN BO3IYX, 4ero He ObUTO OBbI, ecnu OBl Iie-
pecaguTh pacTeHHEe B HAITyXO 3aKpBITHI CTEKIITH-
HBIH. METAJUIMYECKUl WIM MypaBJICHHBIH, BOOOLIE
HEMNpOHUIAEMBI AN BO3ayxa, cocynd. Ilomemas Bech
npubOp C pacTeHHEM Ha BEChl, JIETKO OMpPEIENsieM Ko-
JINYECTBO HCMApUBLIEHCS uyepe3 pacTeHue BoAabl. B mo-
clieHee BpeMs NPHIYMaHO HECKOIBKO BECOB,

3alMMChIBAIONINX

TPSIMO

KOJIMYECTBO ~ WCTAPSIIOIIEHCST  BOIBI.
CaMbIM yJauHbIM M3 3THX HPHOOPOB CIEAYyeT CUHTATh
9BallOpaMeTp H3BECTHOTO Puinapa C HEIENbHBIM 3a-
BOZOM H TPHUCIOCOOJICHHEM, JO3BOJSIOLIMM  H3Me-
HSTh 10 JKEJAHHIO CTEHEHb YYBCTBUTEIBHOCTH IIPH-
6opa (¢wur.

HaM HCTIPEPLIBHYKO 3alyiCb, HU30 JAHA B JICHb, W3 4Yaca

102). Takwe caMONMIIYIIHE BECHI JAIOT

B HaC OTpaxasi BCC BJIUAHHSA, UCIBITBIBAEMBIC pPaACTE-

uuem!. Ecmi MBI He pacronaraeM TakdM JIOBOJBHO
LEHHBIM NPHOOPOM WM JlaXKe XOPOIIMMH, YHOOHBIMU
(Bcero Jyumie — JECATHYHBIMU) BECaMH, TO MOXEM
MPUOTU3UTENFHO TOYHO M3YYUTH SBJICHHE IIPH IIOMO-
O CIENYIOMUX KpaiiHe HPOCTBIX M, MOXKHO CKa3aTb,
TPOIIOBBIX HpHOOpPOB. Bo3bMeM 0aHKy C IIHPOKHM
TOpPJBIIKOM, B  KOTOpPOE BOTHATh

poOky (¢wur. 101, 4). I[IpocBepnum B 3T0i IpoOKe

MOXHO  IIJIOTHO

! Ha jekuun HaxXomwics B ACHCTBHH TaKoil mMpuOOp, AaB-
IHil 3amuch 3a Bpemst 4reHus. [l HACTOSINHX OIBITOB Ha
BO3JyXe HEOOXOAMMO eIle TPHCIOCOOICHNE, OrpaXKaaroliee
BECHI OT IIOPEIBOB BETPA.
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OTBEPCTHE M. pa3pe3aB ce IMOMOJaM, OXBATHM IUIOTHO
IByMsl TOJIOBHHKaMH cTe0elb (BETBH MM OTMBITOTO
OT MOYBBI IIENOTO pacTeHHs C KOPHEM) H 3aKpernM
ero B ropiplmke Hamel Oamku. IlpocBepmuM B Tol
e MpoOKe eme ABa MAJCHBKHX OTBEPCTHS: OJHO, de-
pe3 KoTtopoe IO Mepe HamoOHOCTH OyneM [JOJIMBaTh
BOIbl B OaHKy, 3aTKHEM CTEKISHHOW MaJOYyKoi, a B
Jpyroe BOTKHEM 3arHyTy0 MOJ MpPSAMBIM YIJIOM JUIMH-
HYI0 TOPU30OHTaNIbHYIO TpyOKy (bc)!. Ecmu Bce dac-

™M — OaHKa u TOPHU30OHTAJIbHAsA pr6Ka — HaII0JIHC-
HBI BOHOﬁ, a OTBEpPCTHC, UYCpE3 KOTOPOEC IPOXOAUT
CTeGeJ’IB, TIIATEJIBHO  3aMa3aHO BOCKOM, IOJy4acTCsa

KpaifHe UyBCTBHUTENBHBI TNpUOOP [JIsI W3YYEHHs HC-

nmapenus. Ilo Mepe WcmapeHHst BOJbI 4Yepe3 JIUCTBS
KOpEHb COCeT BONY W3 OaHKH, W CTONOWK BOJABI B TO-
CHab-

BBITPABJICHHBIMU Ha CTCKIIE

PHM3OHTANBHOH TpPYOKe HAa4YMHAET BTATUBATHCA.
IUB TPYOKy JeNCHHsIMH,
WIM TPOCTO HAHECEHHBIMM Ha IOJIOCKE OyMmaru, Mbl
MOXKEM H3MepSATh KOJNMYECTBO HCIAPSIONMIEHCS BOMBL
Ecimu  mpocBer TpyOKHM Mal. TO HETPYAHO CHENATh
npubop, KOTOPBI OyAeT MOKa3bIBaTh KOJIWYECTBO BO-
IIBI, MCHapsieMOil Ha ATOT pa3 yke He B 4ac, a B OXHY
muHyTy2. HO Bcero mpome cuemyromuii mpubop, omu-
HAKOBO YHNOOHBIA M JUIi HPOJNOIDKMTENBHBIX UM IS
HE TpeOyIOIMid K TOMY
Ke, 4ToObl cTeOenp ObUT IUIOTHO 3aenaH B MpPOOKy,

KPAaTKOBPEMEHHBIX  OIBITOB,

YTO BO MHOTHX CIydasx (Kak. HampuMep, CO 3JaKa-
MH) HEeyJoOHO M JaXke HENOCTIKEMO. B mmpoxoe
ropisinko Ganka (A) (¢pur. 103) nmpu momorm mpo-
CBEPIICHHON TPOOKH 3aKpelusiioT HUCCIeTyeMoe pac-
TeHne. Yepes Apyroe OTBepCTHE TOM e MPOOKH IIpo-
XOIUT JIBa pa3a H3OTHyTas TpyOka (abc), cmyxamas
cupornom. KoHuerm ee cHaOkeH KOpPOTKOH HAICTaBKON
N3 KaydyKOBOH TpyOKH, 3aTKHYTOW CTEK/SIHHOW Ta-
noukod. Ecnmyu BBIHYTH 3Ty Majouky, BOAA BBITEUET W3
cocyma mo0 ypoBHA mn. Torga 3aTbIKalOT IAJOUKy W
4yepe3 TpeTbe OTBEpPCTHE NPOOKH (d) TPWIMBAIOT B
COCyZl OIpEJENeHHOe KOJIMYECTBO BOABL, OTMEPEHHOE
(pa3 WIM HECKOJIBKO pa3) MO BEpPXHEW UYEepTHl NWIIMH-

npuka (B). Ilocrne jxemaeMoro npoMexxyTKka BpeMeHH

1 JTyuie Bcero 6paTh IIOCKYIO TPYOKY, Kakie yrnoTpeos-
I0TCS1 2151 OOJIBIIMX YJIHYHBIX TEPMOMETPOB.

2 TlomeleHHOE B TakoM MpHOOpe pacTeHue JakhHomu Ha
JIEKIMH SICHO [OKAa3bIBAIO HCIAPCHHE BOABI B OXHY MHHYTY.
BpBuras CTCKISIHHYIO TalO4Ky, BIOHAEM BOLy OOpaTtHo B
TpyOKy KaXKABIH pa3, KOrJa CTONOMK BOABI JOHAET O Hadala
JIEJICHHUH IIKaJIbI.



(Hampumep, KaXJI0€ YTPO) BBHIHHUMAKOT CTEKISHHYIO
Najouky M JAalOT BCEMY KOJHMYECTBY BOJBI, OCTaBIIIe-
MyCsl BBIIIE YPOBHS TII, CT€Yh OOpaTHO B IMJIMHIPHUK
(B). 3Has, CKOJBKO IPUIMIN BOJBI U CKOJIBKO BbI-
TEKJI0 O0OpaTHO B LMJIMHIAPHUK, y3HAEM, CKOJIBKO HCIa-
PHIIOCE.

Crour JOINOJHUTh HWIMHIAPUK CHOBa 10

BEpXHEH uYepThl W BBUINTH B OaHKy (A) — u mpudop
roTOB Juis crexyromero HaOmoneHus. Ilpu momomm
TaKuX KpallHEe IIPOCTBIX, CaMOAENbHBIX INPHUOOPOB

MOXXHO TeM HE MEHee INPOM3BECTH LEINBIA psij JII00o-
MIBITHBIX HAONIONCHWH HajA, 3aBHCHMOCTBIO HCIape-
HUA OT Pa3IMYHBIX BHEMHHX BiIHsHHI. CTporo roso-
ps, HAa 3TOT pa3 MBI U3MEPSEM HE HCIApEeHHe, a BbI-
3bIBaCMOE HCIIAPEHHEM BCACHIBAHHME BOIBI KOPHEM;
HO 3TH JIB€ BEIWYUHBI OYEHb OJIM3KH, TaK 4TO MU3Mepe-
HUE 3TOH MOCIIEIHEH MOXKET 4acTO BIOJHE 3aMEHUTH
6oree XJIONOTIANBOE U3MEPEHUE TIEPBOH.

[MomyynB moHATHE O cHoco0ax H3MEpPEHHs 3TOTO
SIBICHUSI (CaMOM COBEPIIEHHOM H CaMOM MpPOCTOM),
IIOCMOTPUM, KaK BEJIUK O3TOT pacxol BOABI 3a BECh
JKU3HEHHBIM TMEepHOJ OJHOJETHEr0 pacTeHus. Takux
OIIpe/IeNICHNH TIPOM3BEICHO OYeHb MHOTO; OJHH U3
Haubonee HaAeXHbIX NpuHamiIexar Bompau. Ilpuso-
UM IMGPBI IS YeThIpeX PacTEHHi, BBIPAaBHEHHBIE B
(yHTax, 32 MOJTHBIN BETeTAalMOHHBII EPHO.I:

Ogec T'opox

Kyxypysa Topura

27 17 10 10

ITocMOTpUM, CKOJIBKO OKakeTcsd IpU Iepeuucie-
HUM HA [ECATHHY, 3acesHHyl Kykypysoi!. ITo [ere-
peHy, MoxkHO cuuTath 30 pacTeHMH Ha KBaJpaTHBIHA
metp, wu 300 000 Ha rexrap. IlepeBoms Ha mecsiTu-
Hy W Oyabl Wid Bedpa, noiaydum 217 000 mynos, wiau
290 000 Bemep. CnemoBaTenbHO, NECATHHA KYKYpY3bl
HCTIapsieT 3a BETeTAIlMOHHBIA IIePHOJA B KPYIJBIX IH-
¢pax 200 000 mymos, mmu 300 000 Benep, Bomsl. Ho
9TH UUGpPBI, KaKk U BooOIIe Beskue Oonbluue 1udpsl,
roBopsAT Ooinee BooOpaxkeHmto, yeM ymy. OHH TIpHOO-
peraloT Oojee OIMpeNeNeHHbIH CMBICH, €CIH CPaBHUTH
UX, C OJHOW CTOPOHBI, C ypOXKaeM, a C JIpyrod — c
KOJIMYECTBOM JIOXK[S, MOJydaeMbIM 3a TOT K€ IpoMe-
’KYTOK BPEMEHHU PACTCHUEM.

I TIo OTHOIICHHIO K OTOMY PACTCHHIO BBIYHUCIICHHUE Goiee
HaACXKHO, TaK KaK YHUCIIO paCTeHHI‘;I OIPEACICHO TOYHEC.

bopwba pacmenuii ¢ 3acyxoii

TIpubop ¢ cugponom ona usmepenus ucnapenust

ITo caMbIM MHOTOYHCIIEHHEIM U OOCTOSTEILHBIM
HCCIIeIOBaHUsIM | elbpuresnsi, MOXKHO CYUTaTh, 4YTO Ha
KaXIyl0 eIWHMILy CYXOro BeIllecTBa, 00Opa3yeMoro
HAIlMMHU 37aKkamu, pacteHue wucnapser 300 exuHuUI
BOJBI!. DTO KOJMYECTBO HCHApsSEeMOil BOIBI TPOMAIHO
B CPaBHEHHH C TeM, KOTOPOE Mbl Ha3BajiH BOZOW Op-
ranu3anuonHoi. COYHBIC TPaBSHHUCTHIC YacTH pacTe-
HUs copepkar mo 20% cyxoro BemIeCTBa; CIEIOBa-
TENBHO, JUIS TOJJEPXKAaHHS PACTCHUS B HOPMAJIBHOM
COCTOSIHMM [JIOCTAaTOYHO Ha | 4YacTh CyXOro BelIecTBa
JIOCTaBUTh €My 4 YacTH BOJBI, HCIAPUT K€ OHO 3a
BCclO ku3Hb 300 wuyacreil. HalineHHOe OTHOLIEHUE
MEXKIy CYXHM BECOM M KOJIUYECTBOM BOJBI, HCIHapsic-
MOif B Te4YeHHE JKMU3HU DPACTCHHS, MOXET IIOCITYKHTh
Ul TPUOTM3HUTENIPHOW OICHKHA pacxoja BOIbI TPH
HamIMX OOBIKHOBEHHBIX KyibTypax. IIpuHHMas BO
BHUMaHHE OOBIKHOBCHHOE COJIEp)KaHHE BOJIBI B 3EpHE
U coloMe M OOBIKHOBEHHOE OTHOIICHHE MEXIY Ypo-

! TIo ApyruM HCCIEAOBAaHUSIM U JUTS APYTHX PACTEHUH MO~
nyqator BeaudauHbl oT 200 1o 800 Ha exmHMIYYy CyXOro Bemie-
CTBa.



cosiombl, MBI

JKaeéM 3€pHa H YTO Ha

moxem CKasarThb,

KaXAyr0 €IUHHIY Beca 3epua B ypoxae HalllM 3JIaKH

HMCHApSI0T 1 000 C€AUHUL] Bombl, TO cers JUIA TIOJTYYEC-

HUA JAOCTaBUTb PACTCHUIO, B

uyaa 3epHa MBI J0JKHBI
Kkpyribix uudpax. 1 000 ITyJ10B Bojb!.

IMocMoTpyM Temepb, Kak BEIHK 3TOT Pacxoj BO-
Ibl. WCTIApSieMON pPacTeHHEM, B CPAaBHEHHH C KOJHUeE-
CTBOM BOJBI, IOJydYaeMbIM 3a 3TO € BpeMs B BHIE
noxnad. Takue cpaBHEHHs, OYEBHIHO, BCerma ymoo-
Hee genaTb B (opMe, OOBIKHOBEHHO YIOTpeOIsieMoit
B METEOpPOJOTHH, TO €CTh OMNpENeyssi, KaKOH BBICOTHI
gocturia Obl 3Ta BOJA, PACTPENENCHHAs pasHOMEp-
HBIM CJIOEM HA IIOBEPXHOCTH IIOYBEHL | enmbpurens BbI-
YHUCIISIET, YTO KOJMYECTBO BOJBI, HCIAPSEMOE sIMe-
HeM (poXb W IIIEHWHA [aloT Onu3kue Ludps) 32
BECh IIEPHOJ] BETETAINH, ITOKPHUIO OB IMOJIE CIOEM BO-
nel B 102 mummumerpa. CpenHee e KOJNIUYECTBO BO-
Ibl. BBINAJAIONIEE 32 JTOT IPOMEKYTOK BpPEMEHH B
9TOi MecTHOocTH (ceBepHas IIpyccus), 152 mun-
JMMeTpa; HO OBIBaJM TOMBI, KOTJa OHO Majgano a0 77.
[lo nHaGmomeHwsaM Pucnepa, KOIMYecTBO BOIBI, HC-
mapsieMoe mIeHuIed Ha ero mnomix (Omm3 JKeHes-
CKOTO 03€pa), PaBHAIOCH NPHOIU3UTENBHO 2,7 MWI-
JUMETpa B JI€Hb, a CpefHee KOJIMYECTBO AOXKII 3a de-
TBIPE JIETHHX MeCsIla PaBHSAJIOCH 2 MHIUIAMETpaM B
neHb. TakuM 00pa3oM, KOJNMYECTBO BOJBI, BBINAJAI0-
mee B BUJE MOXK[S, WIM OYEHb OJM3KO K KOJIMYECTBY,
HCTIApsIOIIEMyCsl depe3 pacTeHHe, WIH MOXeT OBITh
Jaxxe MeHee ero. B mociemHeM ciydae HEIOCTAToOK,
OYEBUJHO, MOMONHAETCS M3 3amaca BOABI B IOYBE, a
KOrJa KOJNUYECTBO MO MafgaeT 3HAUUTENBHO HIKE
OOBIKHOBEHHOTO, OOHapy)XuBaeTcst 3acyxa. Tak OblI-
70, moBuauMoMy, y Hac setom 1891 r. Ilo mereopo-
JIOTUYECKUM IaHHBIM, 3a YeThlpe MecdAla (c ampens
10 HWIONb) B BOCTOYHBIX I'yOepHHUsX Bbimano 111 mmi-
199, a B

IOTO-BOCTOYHBIX — 69 BMECTO CpeIHEro KOJHYecTBa

JUMETPOB BMECTO CPEAHEr0 KOJIUYECTBA

138 mummuMeTpoB. MBI BUIUM, CIEIOBATENbHO, Kak

OTPaHUYEHHO  JOCTYIHOE OOBIKHOBEHHO  PAaCTEHHUIO
KOJIMYECTBO BOABI M KaK JIETKO MOTYT OTpakaThCs Ha
TIPOSIBJICHUSIX PACTUTENIBHON JKM3HH KOJNEOaHMS B KO-
nmdecTBe atMocdepHbIXx ocagkoB. COOCTBEHHO TOBO-
psi, Make IOBEPXHOCTHBIM B3I Ha OOBIYHOE TeEde-
HHE PACTUTENBHOIO IpOLEecca Yy HAlIMX KyJIBTYpPHBIX
pacTeHuii sicHO B ToM yOexnmaer. Ecnu B Hawane yera
Halld B30pHl TEMIUT MSATKas M3yMpyJHAs 3€leHb II0-

J'ICI7[, a 3a0CTPEHHBIC IIOKEJITECBIINEC OBLIMHKH BCEJIS-

278

IOT TPEBOTY M OTYasHHE, TO B KCXOJC JieTa a3 HIIET
30JIOTOTO MOpPSI KIIOHSIIUXCS OT TSHKECTH KOJOCHEB H
C ONaceHWeM BCTPETWI OBl Ha HMX MECTe COYHYIO
3eJCHYI0 JUCTBY. TO, 9TO 3a HECKONBKO HENENb Mpe-
CTaBUJIOCH OBl

HCOXUIaHHBIM 6CZ[CTBI/I€M, SABJIACTCSA

Telepb BXOAALIMM B HAlIM pPacyeThl €CTECTBEHHBIM
YCIIOBHEM YCIIIIHOW JKaTBbl. TakuMm oOpa3zom, ode-
BUJHO. YTO JKENATENbHBI [UI1 ueloBeKa XOJA pPacTU-
TEJIbHOTO IpoLlecca COBEPLIACTCS IO OTHOLICHUIO K
BIIQXKHOCTH B OYEHb TECHBIX IpefieNiax, a TaKk Kak pe-
3yJIbTaT 3aBUCHT OT paBHOBECUS MEXAYy IPHUXOAOM
BOJbl B IIOYBE U €€ PacXoiOM B PAaCTEHHU, TO IOHSIT-
HO, KaKyl0 BaXHYIO pPOJb HIPAIOT BCE OOCTOSTENBCT-
Ba, ONPEJIEISIONIIE STOT pacxon!.

I1

O3HaKOMHBIINCh CO CHOCOOaMH HW3YYCHHUS 3aHH-
MAIOIIETO0 HAC SBJCHUS, MNEPEXOAMM K PacCMOTPEHHIO

yke BO30Y)XHAEHHOrO HaMH BOIpOCA: IPEICTaBISICT
I OHO TpocToe (u3MUecKoe SBICHHE — Ppe3yabTar
YCIOBHI CyIIECTBOBAHUSI PACTEHMS, U TOIBKO, WIH

MBI JOJDKHBI BHJIETh B HEM HpoIrecc (HU3NOIOTHIec-
KAl B TOM CMBICIE, YTO OH HEOOXOJUM M TOAJep-
Bo-
Ora TrpomagHas
TpaTa BOJBI — TMPOHM3BOAUTENbHA OHAa Mnu Her? Ilomb-
3a, W3BIEKaeMas pacTEHHEM,
pHCKY,
cTostHHO pacteHue? HyXHO 1M pacTeHHMIO HCHapsTh

KaHuA KU3HCHHBIX OTIpaBJIf CHHI pacTeHuA ?

NpOC B BBICIIEH CTENEHU BaXKHbIH.

COOTBETCTBYET JIM TOMY
TOl OMACHOCTH, KOTOPOH MOIBepraercs I0-
BOIy, KaK €My HYXHO IHTaTbCs, ABIIATE W T. I., WIN
OHO TOJBKO HE MOXET He HCHapATh, MOTOMY YTO Ta-
KOBBI YCIOBHS ero cymectBoBaHusi? ORHHM CIIOBOM,
WCTapeHHe BOJIBI €CTh JH HEeoOXoanMoe (H3HOIOTH-
YecKOoe OTHpaBICHHWE WIM TOIBKO Hen30exHoe ¢u3n-
geckoe 3107 OT paspemeHuss 3TOr0 BOIPOCA, OYEBHI-
HO. JOJDKHA 3aBHCETh OCHOBHAs TOYKA 3PEHHsS Ha 9TO
SIBTICHHE.

IMocMoTpyM, B KakoM OTHOLICHHH CTOUT HCIape-
HHE K JAPYTHM, HECOMHEHHO CYIIECTBEHHBIM, OTIPaB-
JICHUSM pAacTeHus, a 3areM OOCYIMM BOIIPOC, MOTJIO
1 OBI pacTeHne 000iTHCE 1 Ge3 3Toro mporiecca.

OueHb YacTO MPEACTABIAIOT cebe, Oyaro Oe3 wuc-
MapeHuss HEBO3MOXKHO ObUIO OBl NHTAaHHE PACTCHHSI.
Pacrtenust, FOBOPST, BCACHIBAIOT KOPHSIMH ITHUILY U3

! KoHer1 3T0# rassi € 3naunTenso YCTAPEBIIMM COJCpPKa-
aueM onymieH (IIpum. 1949 1.).



MOYBHI, a JIJIsl TOTO, 4YTOOBI BCACHIBATh €€, OHU JIOJIXK-
Hbl UCHapsATh BOJY C APYroro KoHIa. BeICUMTHIBAIOT
JaXke, CKOJbKO MUTATEIbHBIX BEIIECTB PACTBOPEHO B
MOYBEHHON BOJE U, CJEJOBATEIbHO, KaK BEJIUKHU
JOJKHBI OBITh KOJIMYECTBA MPOXOASIIEH yepe3 pacTe-
HUE€ BOJBI JUJIA OTJIOXKEHHUS B HEM HEOOXOJAUMBIX MU-
HepalibHBIX BeliecTB. Ho 3Tu paccykieHus rpemar ¢
JIBOSIKOM TOYKHU 3pEHUS: BO-TIEPBBIX, HUCHApPEHUE U
BBI3BIBAEMOE UM JBH)KEHUE BOJbl — HE €JUHCTBEH-
HbIM HaM M3BECTHBIM MEXAHU3M, JOCTABJISIONIUN pac-
TEHUI0 MUHEpaJIbHbIE BEIIECTBA U3 MOYBHI; & BO-BTO-
PBIX, U1l CHAOXKEHUS pacTeHUS HEOOXOAUMBIM KOJIH-
YECTBOM MHUHEPAIbHBIX BEIIECTB M3 MOYBBI HET Ha-
NOOHOCTHM B TaKUX TI'POMAIHBIX KOJWYECTBAX BOJIBI,
KaK T€, KOTOPbIE UCMAPSIIOTCS PACTCHUEM.

Bo33penue Ha ucnapeHue Kak Ha mpoiecc, ooec-
MEYNUBAIONINN pAaCTEeHHWE TUTATEIBHBIMU BeEIECTBa-
MU, OBLJIO BO3MOXHO, KOT/Ia TOJIaTaJIk, YTO PACTEHUE
BCACBHIBAET MUTATEJIbHBIE BEIECTBA, MPUOIU3UTEIIb-
HO KaK CBETUJIbHS — Maciio. Ho HecocToaTenbHOCTD
TAaKOI'0 3JIEMEHTAPHOTO MpEeJICTaBICHUS Oblia JOKa3a-
Ha B Hayaje croietus Coccropom, a mo3aHee Oiaro-
naps ycrnexaM (PU3MKH B MCCJIEJOBAHUU SBJICHUM Tak
Ha3bIBa€MOro ocmMoca B Audy3und CTaao BO3MOXKHO
u OoJsiee yJOBJIETBOPUTENBHOE NMOHUMAHUE MpoIEcca
NPUHSATHUS MHUTATEIbHBIX BEIIECTB. Bcsikoe Beriect-
BO, PacTBOPEHHOE B BOJE, CTPEMUTCS PABHOMEPHO
paccesTbes, nudpPyHaIUpOBATH BO BCEW Macce [0-
CTyIIHOM €My BOJbl. DTO JIETKO J0Ka3aTh, HajWBas
OCTOPOKHO TIOBEPX OKPAIIEHHOTO PacTBOpa YUCTYIO
BOJy; elle yaoOHee MOXKHO 3TO HaOJIJaTh, €CJIH B
y3KHU, TITyOOKHI COCY]l HAJIUTh OKPALIEHHOTO Kea-
THHA, a KOTJa OH 3aCTBIHET, MOKPBITH €ro CBEPXY
CJI0eM OEeCLBETHOrO KeJaThHA, KOTOPBIM Takxke 3a
cTeiHeT. TakuM 00pa3oM YCTpaHUTCS BO3MOXKHOCTH
HEOCTOPOXXKHOTO  B30anThIBaHUS kuakocTeil. He
NPOMIET U HECKOJBKUX YacOB, KaK Mbl 3aMETUM, UTO
pe3Kasi TpaHuIla MEX]1y I[BETHBIM U OECIIBETHBIM >KE-
JaTUHAM CTYUIYeTCs, Kpacsllee BEIIECTBO HAayHET
muddyHaupoBaTh B OECIBETHBIA BEPXHUN CHIOMU, TO-
Ka HE pacupeAeaIuTCsa paBHOMEPHO HO BCEH CTYJICHH -
ctoil Macce!, Takum oOpa3om, pacTeHHE, TPUXOASL
1iee CBOMMH BJIQXKHBIMU KOPHSIMU B COTPUKOCHOBE-
HHEe ¢ MOYBEHHOW KUIKOCTBIO, JOJKHO MPOHHUKATH
Csl, HACBIIIATHCA PACTBOPEHHBIMU B KUJIKOCTH BELIE

1 Ha nexuuu ObLTO MOKA3aHO HECKOJIBKO TAKUX OIBITOB.

Bbopvba pacmenuti ¢ 3acyxou

CTBaMHU, ake eciii Obl camas >KUAKOCTh U HE BCACHI-
Basacb. KOHEYHO, 3TO IBUKEHUE OYEHb MEIJIEHHO,
HO MBI MOTJIM OBI €T'0 YCKOPUTH, B3SIB YMBIIIJIEHHO HE
HETIOJIBUKHBIN CTYJIeHb, @ BOJly U clieTkKa B30alThIBas
€e OT BpPEMEHHU J10 BpeMeHHU. Takoe B30alThIBaHHUE,
KaK CIpaBeJIMBO yKa3ajl IOJUIaHJACKUN YYEHBIU Je-
@®pu3, NEUCTBUTEIBHO NPOUCXOAUT B JKUBBIX KIIET-
KaxX BCJIEACTBUE JIBMKYILIEHCS B HUX MPOTOILIA3MBI.
CnenoBaTenbHo, B siBIeHUAX AUGPy3uH, B CBS3U C
JIBUKECHUEM IMPOTOIUIa3Mbl, Mbl HUMEEM YK€ MeXa-
HU3M JJIsI JIOCTaBJICHHSI TMUTATEJIbHBIX BEIIECTB U3
ITOYBBI.

Ho 3T0oro Mmano: KOpHu pacTeHuu, IOMUMO BCAKO-
ro UCHapeHusi, CIOCOOHBI BCACHIBATH BOAY U3 MOYBHI
U THaTh ee B cTeOnu u nucthd. [lo npumepy Hemel-
KX OOTaHWUKOB MBI Ha3bIBa€M JITO SIBIICHHE KOpHE-
BBIM JIaBJICHUEM WJIM HAIOPOM KOpHs. BoT kak oOHa-
pyxuBaetcsa 3To sBieHue. Cpexem credesnb Kakoro-
HUOYJb pacTEHHS MOYTH BPOBEHb C IIOYBOM U HA OC-
TaBIIUNCS OTPE30K CTEOJIST HAJABUHEM 3arHyTYIO KO-
JIEHOM CTEKJISTHHYIO TpYOOUKY, HAllOJIHUB €€ Mpe/iBa-
PUTEIBHO BOAOM. Yepe3 HECKOJIbKO BPEMEHU 3aMe-
TUM, YTO U3 OTBEPCTUS TPYOOUKU HAYHET BHITEKATH
BOJIa, U BCKOpPE MbI yO€AMMCs, UTO BBITEUET BOJbI
3HAYUTENIBbHO 00Jiee, UeEM CKOJIBKO MOTJIO 3aKJII0YaTh-
csa B 0OpyOKke cTeOJis U KOpHS. 3HAYUT, 3Ta BOJa HE
BBDKMMAETCS TOJIBKO U3 KOPHS, @ BCACBIBAETCS UM U3
MOYBHl UM TOHHUTCS B cT€OEb. MBI MOXEM H3MEPUTH
CUJIy 3TOTO Hanopa BOJAbI 4YEPE3 KOPEHb — CTOUT BME-
CTO OTBOJHON TPYOOUKU MPUCTABUTH PTYTHBIA MaHO-
MeTp. B kpanuBe, Hanpumep, 3TOro Hamopa ObLI0 ObI
JOCTATOYHO, YTOOBI MOJAHATH BOJY Ha BBICOTY Oosee
nByX caxeH. Ilo kiraccuyeckuM onpeneneHusam Ienb-
3a, B BUHOTPAJHOM JIO3€ ATOT HAIOpP BBITEKAKOLIETO
COKa MOT OblI MOJHSATH BOAY OOJiee YeM Ha B CaKEH.
Her naxe HagqoOHOCTH KaJIEUUTh pacTEHUE ISl TOTO,
YTOOBI OOHAPYKUTH ATO SIBJICHUE UCTECUEHUS COKA MO
HaropoM KopHs. Ctout nroboe pacteHue, HanmpuMep
MOJIOJbIE BCXOAbl OBCA WJIM Manca, HAKPbITh KOJIIa-
KOM, M 4Yepe3 HECKOJbKO BPEMEHHM Ha BEpXYIIKE ObI
JUMOK TOSBATCS KamelbKHU, KOTOphle OyayT CKaThl-
BaTbCSl U BHOBb NOSBIISATHCS. YKa3blBas Ha Bbl TalIKU
BaHHE BOJBI M3 TKaHeHW, To ke siBJIcHHEe HaOII0gacT-
Cs M0 BeyepaMm JIETOM, KOrJa BO3JyX HAChIIAETCs Ha
pamu; BOJAa, KOTOpas JHEM YCIeBala MCHapAThCS,
BBICTYNaeT B BuJe Kamenb. CregoBarenbHO, pacTte-
HUSI, BO BCAKOM CITy4dae TPaBSIHUCTBIE PACTCHHS, U



Mposkere V

0e3 wcmapeHus MOTIH Obl OBITH OOECICUCHBI IPHTO-
KOM BOIBI W3 1Mo4BbL. HO, MO BHANMOMY, W Yy MHOTHX
JIPEBECHBIX PACTCHUI HWOJ OJHUM HAIlOPOM KOpHS BO-
Ia Morna Obl JOCTUTHYTh BEpIIMHBI CTEOIICH, Tak Kak
HM3BECTHBl MHOTOYHCIICHHBIC CITy4adl BBIICICHHUS BOJBI
JMHUCTHSIMA W HEPACIyCTHBIIMMUCS IIOYKAMU JpeBeC-
HBIX pacTeHWH. TakuM 00pa3oM, BIOJHE IOIYCTHUMO,
YTO PAacTCHUE MO MHOTHX CIy4YasX MOIJIO Obl IOKPBITh
CBOI0 TOTPeOHOCTH B BOJE Uil MUTaHHA Oe3 comeifct-
BUSI HCTIAPEHHSI.

Ho ne mmeem nm MbI Oonee yOeqWTENbHBIX, Hps-
MBIX YKa3aHHM HAa TO, YTO PACTEHHE MOIJIO Obl IMOJy-
Yal0 W3 MOYBbI HEOOXOMMMBIE MNHTATEIbHBIC BEIIECT-
Ba u 0e3 WCmapeHus, Wid, 10 KpaiiHeir mepe, 6e3 wuc-
mapeHdss B TAaKUX pa3Mepax, B KaKHX OHO OOBIKHO-
BEHHO coBepInaercsi? YCTpaHHTh BIIOJHE WCHAPEHHe
HEBO3MOXXHO — JUISl 3TOTO HPHILIOCH Obl, KK MBI BHU-
JeTH. JHIINTh pPAcTeHHE CBETa; HO MOXHO B 3HAYH-
TENbHON CTEHEeHH OCIa0HuTh ATOT MPOLECC M MOCMOT-
petb. OyIeT 1M pacTeHHEe TeM HE MeHee O00ECIeueHO
HEOOXOIUMBIMH MHUTATCIBHBIMUA BEIIECTBAMH W3 I0Y-
Bbl. BrONHE Ompe[eneHHblii OTBET HA OSTOT BOIPOC
nmatot onbitel [lne3udra Ham TabakoM. DTOT y4YCHBIH
BOCIMTHIBAI TPU OJK3eMIUIApa Tabaka HAa OTKPBITOM
BO3/IyXe W JBa IOJl CTCKISHHBIM KoJMakoM. B cpen-
HEM BBIBOJZIC, KaXJIO€ W3 TEPBBIX TpeX HCIIAPUIIO
BTpoe Ooiiee BOOBI W 00pa3oBalio MEHEE OpraHHYecC-
KAX BELIECTB, 4YeM pacTeHue moj Kkoamakom!. Pacre-
HUsI, Oonee wWcmapsBIIMe, ObUTM Oorade 3070d (B pac-
13%,
9TO TOJIBKO JIOKa3bIBaeT,

TCHUH MO KOJIAKOM OBLIO Ha BO3JIyXe —
21%); YTO pacTeHus Ipu
CHWIBHOM MCIAPEHUM II0JIy4alOT HEHYXKHBII Mg HUX
n30BITOK MUHEpaIbHBIX BemecTB. Bonee Toro, ama-

JIM3 1IOKa3bIBa€T, 4YTO OTOT HU30BITOK puxoauiics

TJIaBHBIM 06pa30M Ha JOJI0 TEX BELHICCTB, KOTOPbLIC
JOJIKHBI OBITh IprU3HaHbl HECYIICCTBCHHBIMU COCTaB-

! Boree ycremHoe 00pa30BaHHE OPraHMYECKOro BEIIeCTBA
B JTHX OIBITAX MOKET OBbITh OOBSICHEHO OONBIIMM KOTHYECT-
BOM YIJIGKHCIIOTBI, KOTOpasi [OCTABJIsUIaCh PACTCHUIO TIOA KOJ-
IIAKOM, HO 3TO OOCTOSITEIILCTBO UL HAC HecymectBeHHo. Hac
HHTEpECYeT TOJMBKO OTHOILICHHE MEXIy OpPraHWYSCKHM BEILECT-
BOM — 30JI0M — M BOJIOH, ¥ IO 3TOMY BOIIPOCY OIIBITHI JAIOT
BIIOJTHE SICHBII OTBET.

2 Ombrrel XKozieHa TakKe MOKA3bIBAIOT, YTO MOXKHO TIOIY-
YUTh B HECKOJIBKHMX TOKOJICHUSX HOPMAIBHBIE PAcTEHHs C I10-
JIOBUHHBIM cofiepkanueM (ochopHoi kucnotsl. Otcrona BHI-
HO, YTO YCHJICHHOE HCTIapeHHe Oe3 MOJb3bI HCTOLIACT TTOYBY.

HbIMH HaYdaJlaMHd 30JIbl. KaK. HallpuMep, KpPpEMHE3EM,

XJIOp U IIpo4. Takum 06pa30M, OTHU OIIBITBI CaMbIM HEC-
JABYCMBICJICHHBIM 06p8.30M TOBOPAT

HaM, 4YTO JJIAd

HOPMAJIBFHOTO OOpa30BaHUS OPraHMYECKOTO  BEIIECT-
Ba pacTeHHE HE HYXKIAeTCsd B HCIAPEHMHU TaKUX TIpo-
MaJHbIX KOJMYECTB BOJbI, KakMe OHO HCIHapseT B
NeWCTBUTENbHOCTH. Tak, Ha ONHY 4dYacTh 0OOpa3oBaB-
mieficsi OpraHMYecKOH Macchl Ha BO3IyXE pacTeHHe
ucnapwio 800 uacTel BOIBI, a MOJA KOJIIAKOM — BCe-
ro 175. He MoxeM 1M MbI 3aKIIOYHTh, YTO 3TO OBLI
MpezieN, YTO pacTeHWe Uil TOKPBITUS CBOCH mOTped-
HOCTH MOrJIo OBl

MMUTAHUA HE JOBOJILCTBOBATHCS

MEHBIIUM KOJNW4ecTBOM Boxwl? Ecnmum  pykoBoauThes

BBIIICTIPUBEICHHBIMI ~ COOOpPaXEHHSIMA O  KOHIIEHTpa-
MM JOCTAaBISIEMBIX KOPHSIMH pacTBOPOB, TO MBI MO-
KEM TIPUTTH K 3aKIIOYEHHIO, YTO OTO KOJHUYECTBO
Morio Obl ObITH eme MeHee. Ha nBamgumate yacteid op-
TaHWYECKOTO BEIECTBa PACTEHHE I10J] KOJIMAKOM CO-
Iepxano (B Kpymielx Iudpax) 2 9acTé 301l

pacTBOpeHHs

ISt

9TOT0  KOJMYECTBA MHHEPAJIbHBIX  BE-
mectB moctarogno 1 000 wacreit Bomel'. A MbI Buje-
M, 4YTO pacTeHue Ha Bo3zayxe wucmapsso 800 X 20 =
16 000, To ecTp B mIECTHAAUATH pa3 Ooiee, yeM HEOO-
XOAMMO JUTS IOCTAaBJICHUS €My MHUIIU U3 OYBBI.

Wrak, Mbl BHIUM, 4YTO pacTE€HHE, BEPOSTHO, MOT-
7m0 OBl TUTAaThCA BIIONHE HOPMaldbHO M 0e3 OOBIYHOI
TPOMAJIHOHN TPaTHI BOJBI HA MICTIAPCHUE.

Uro kacaercst Jpyroil BaxHeimeW (GYHKIMH pac-
TUTEIBHOW XHM3HM — pOCTa, TO MBI HMeeM yOenu-
TEJIbHBIC  OIIBITHI,

NOKa3pIBAIOIIME, YTO TIPH OCJad-

JICHHOM HCHAap€HUU POCT TOJIBKO YCKOPSCTCA. HpI/I

MOMOIIA YyBCTBUTEJIFHBIX HPUOOPOB 3TO MOXHO IIO-
Ka3aTh Ja)K€ B OYCHb KOPOTKHE IPOMEXKYTKH BpeMe-
HU, HO U 0e3 BCSIKHX NPHOOPOB HETPYAHO YOCIHUTHCS,
YTO BO BIXHON arMocdepe OpraHbl pacTeHHs I0-
CTUTAIOT OONBIINX Pa3MepoB. BbICKka3aHHbIE BhIIIIE

I TakoBa OOBIKHOBEHHAS! KOHLICHTpALMSI PAcTBOPOB, YIO-
TpeOIsieMbIX TIPH HCKYCCTBEHHBIX KyJBTYpax, TaKOBO JKE IpH-
OJIMBUTENLHO  COZIEPYKAHUE, HANPUMEP, a30THOKAIBLMEBOH CO-
ym B miouse, o LlInesunry. O KOHLICHTpAIMH TIOYBCHHBIX pac-
TBOPOB JIPYIMX BEIIECTB HET MOBOJA TOBOPHTH, TAK KAK TaKHE
BelecTBa, Kak (QocdopHas KuCIOTa W KaMH, HAXOIATCS
[VIABHBIM 00pa3oM B CBSI3aHHOM COCTOSHHM M IPU HX TOIJIOLIC-
HUM WIpaeT poJib pacTBOpsoliee JeficTBue KopHs. Ecim npu-
BOIMMOE PAcCY’K/ICHHE, OBITh MOYKET, HE BIIOJHEC NPAMEHHMO K
OueHb OE/HBIM M0YBaM, TO BIIOJIHE BEPHO MO OTHOLIEHHIO K XO-
POILIO YIOOpPEHHBIM.



o0Ie BO33peHHs] Ha OCHOBHOM MEXaHW3M pocTa Jie-
JAIOT 3TO OTHOLICHHE K HCIApEHHIO BIIOJHE IOHSIT-
HbIM. OCHOBHOM NPUYMHON pOCTa KIETOYEK MBI CUH-
TaeM [aBJIEHUE KUJAKOTO COAEP)KUMOTO KIETOYeK Ha
CTEHKy: HO eciM Boja OyIeT MCHapsAThCs, TO 3TO JaB-
neHue OyneT yMmeHbinathes. [lpu nanpHeimed Tpate
BOJIbI HACTYMAT TNpPU3HAKK 3aBAAAHUS, TO €CTh TKa-
HH, HaXOJWBINHECS MNPEXAE B HANpPSHKCHHOM COCTOS-
HUH (10 HATIOPOM COKOB), CIIaTyTCSl.

3HauWT, HU UL NUTaHWS, HU JUIL POCTA HCIIape-
HHE B TEeX pa3Mepax, Kak OHO OOBIYHO COBepIIaeTcs,
HE MOXeT OBITh mpu3HaHO HeobxomumbiM. Ho wucma-
peHHEe MOXET HrpaTb M TPETHI0 POJIb B 3KOHOMHHU
pacTeHHs: 3TO PONb PEryisITopa TeMIepaTyphl, yMe-
PSIIOIIETO JSHCTBHE CIMIIKOM CHIIBHOTO 3HOS. B xap-
KM€ JIeTHHE [HM JaXe B HAllMX IIMPOTax PACTEHUS
MOrau Obl TOJBEPraThCsl TEMIEpaTypaM INPSIMO Bpen-
HBIM, AaXe YOMBAIOmUM. OTOT TpemeN ISl COYHBIX
yacTell  pacTeHUH
50—52° C, 3naunt npu 40° Hammx TepmomerpoB. Ho

OOBIKHOBEHHO IPUHMMAIOT IpH
HMEHHO TaKHe TEMIIepPaTyphl INPUXOJWIOCH HAOI0-
nateh ogHOMY OoTaHMKy (AckeHasu, B [elimensOepre)
NpH THOMELICHUH TEPMOMETpa B JIMCTbS MSCHCTBIX
pacTeHHii, Kak MBI YBHIHUM, CJab0 HCHApSIOMUX BO-
ay. C npyroil CTOpOHBI, HauMHas C KJIACCHYECKHX
TpynoB lenb3a, B JHTEpaType BCTPEUYAIOTCS YyKaza-
HHS, YTO JIETHEE COJIHIE MOXKET OKa3bIBaTh BPEIHOE
JeficTBHe MMEHHO IPM YCIOBUM OCIA0JICHHOrO HCMa-
peHus, HampuMep B OYeHb BIAKHOW arMmocdepe. Ha
9TOM, BEpOSITHO, OCHOBAaHO OYEHb PACIPOCTPAHEHHOE
yOexxIeHne BO Bpeze IONMBKM Ha COJHIE, BO Bpene
CONHIA «CKBO3b JOXAb»!. CrenoBaTenbHO, MONE3HAs
pOJIb HCHapeHHs] Kak peryjsaropa TeMIepaTypsbl, Io-
HIDKAIOIETO ~ ee, KOrJa pacTeHHe IMOJBepraercs
CJIMIIKOM CHJIBHOMY HarpeBaHUIO COJHEYHBIMH JIyda-
MH, HE MHOUISKUT COMHEHHIO; HO 3aTO 3TOMY BpEIy
pacTeHHsi, BEpOSTHO, IIOJBEPraloTCs CPaBHHUTEIHEHO
peAKO, W MBI YBHIMM Jajie€, 4YTO DPACTCHHE HMECT
CPEICTBO OTPajUThCsi OT HEro, M He mpuberas K ycu-
JICHHOMY HMICIIAPEHHIO.

Urak, B oOmeM BHIBOJE €1Ba JIM MOXKHO IIpH-
3HaTh, YTOOBI WCIIAPEHHE BOJBI PAacTCHHEM B TEX pas-
Mepax, B KAaKHX OHO OOBIKHOBEHHO COBEpIIACTCS B

I Jleksiep mpsAMO BHUAMT B HACBILIEHHOH aTMocdepe mpuyu-
Hy JKEITEHHS 3JIaKOB, HO IIPH OIMCAHWN TBOMX OIIBITOB HE yIO-
MHHAET O JIEHCTBUH COIHIIA-

bopvba pacmenuii ¢ 3acyxoil

MPUPOJE, COOTBETCTBOBAIO JCHCTBUTEILHOM,
MOW TOTPEOHOCTH pPacTeHHs — TOTPEOHOCTH, KOTO-
pas He Moryia Obl OBITH YIOBJIETBOpPEHA IOMHMO Ta-
KOM rpoMaHOM TpaThl BOBI.

npsi-

Ho ecim 3TOT pacxoi BOABI HE IpPEICTaBISETCS
HaM MOHSATHOW, HEOOXOAMMOHN (DU3MOTOTUUECKOM MMO-
TPeOHOCTBIO PACTEHHs, TO HE SBJIACTCS JM OH HEH3-
OCXHBIM (PU3MYECKUM IOCIIE/ICTBHEM JAPYTHX, MOHSIT-
HBIX HaM YCIIOBHil cymiecTBoBaHus pacteHus? Ha
9TOT pa3 MBI MOJIydaeM BIIOJHE OIpeJeJIeHHBIH MOJI0-
JKUTENbHBIA OTBeT. [la, pacTeHHe BBIHYXKICHO HCIa-
pATH GOJBIIME KOJIMYECTBA BOJBI B CHIIy CBOEIO CTpO-
€HUsA, HEOOXOOMMOTrO Il YIOBJICTBOPEHUS COBEp-
IIEHHO WHOW CYIIECTBEHHON ero MoTpeGHOCTH. B ca-
MOM JieJie, JJIsg TOro 4ToObl He UCHapsATh BOLY, pacTe-
HHIO CTOMJIO OBI TOJBKO 00JIEYb CBOM BO3AYIIHBIE Jac-
TH HENPOHMIAEMbIM JUISI BOJBI BEIIECTBOM, KaK OHO M
JeTaeT CO CTapbIMH CTBOJAMHM, ITOKPHITBIMH TOJICTBIM
ciioeM TpoOKW, WM, Hampumep, ¢ sionmokom. I[lompo-
OyeMm, HampuMmep, ONpeNelInTb, KaKk HUYTOXKHO HCIIa-
peHHe Leoro s0J0Ka, a 3aTeM, YJAJIHB C HEro KOXKH-
Iy, IOCMOTPHM, KaK OBICTPO OHO Ha4yHET MCHapsTh
BOJy M cMopumBarbcsi. Iloyemy OBI pacTeHUIO He
CHaOINTb BCEH ITOBEPXHOCTH CBOMX OpPraHOB TaKOH
HETPOMOKaeMOW OJEXI0H, KOoTopas OTAessuia Obl ero
[PONUTAHHBIC BOJOH TKaHH OT CONMPHUKOCHOBEHHUS C
BO3IyXOM M oOrpaxjaana Obl OT YOBITOYHOrO, IOPOIO
TPO3SILIETO CaMO¥ KU3HH HCTIApeHus ?

@DuU3MONOTUS YYUT HAC, YTO TAKOE CTPOCHHE pac-
TeHUs. OBUIO OBl HECOBMECTUMO C CaMbIM CYIIECTBEH-
HbIM OTIIPABICHHUEM €ro — IMTAHMEM Ha CYeT yrJe-
KUCIOTEI Bo3ayxa. [IlocTpoeHHOe TakuM oOpa3oM
pacTeHue, ecind 0 W MONy4aso, KaK Mbl BHUIHUM, MHILY
U3 TOYBBI, OBUIO OBl JIMIIEHO BO3MOXKHOCTH IOJNyYaTh
emie Gojee BaXHYIO Ui HErO IHIIY M3 BO3ayxa. Bech
CBOI yrirepox (To ecTb okoyio 45% cBOEro cyxoro Be-
ca) pacTeHHe IMOoJy4yaeT W3 BO3IyXa, a B BO3JyXe ITOT
JJIEMEHT B BHJE YIJICKHUCIOTHI paccesH KpaiHe CKy-
10; ! /5500—" /3000 — BOT OOBIYHOE COAEpIKAHHE YTile-
KUCJIOTEI B Hamied atMocdepe. st Toro 4ro0bl u3-
BJICKATh CBOIl YIJIEPOJ M3 TaKOTO CKYIHOI'O MCTOYHH-
Ka, pacTeHHE JOJDKHO Ppa3BUTh TI'POMAJIHYIO MOBEpX-
HOCTb COIPHMKOCHOBEHMSI ¢ BO3ayXxoM. ITomoOHO ToMmy
KaKk IIOBEPXHOCTh KOpPHS BBHITSATHBACTCS B JUIMHY Ha
LEJIbIE BEPCTHI, MOBEPXHOCTH JIMCTHEB PACKHUABLIBACT-
Cd BUIMPB, NPEACTABIIAA IUI0IIaAb, BO MHOT'O pas mpe-
BBILLIAIOLIYIO IUIOIIA b 3aHATOH PACTEHHEM ITOYBBI.
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Pacnpedenenue nucmoes kawmana na noeze

Mano TOro, pacTeHuc I[O6I)IBaeT yriaepoa U3 BO3AyXa

TOJIBKO TIPH COXEHCTBMM CBeTa — 3HAYHUT, CBOIO
3€JIeHyI0 TOBEPXHOCTb OHO JOJDKHO pa3BEpHYTh TakK,
4yTo0 YJIOBUTH BO3MOXHO Oosiee cBera. JTa moTped-
HOCTh YJIOBJIETBOPSAETCSI C yOUBUTEIBHBIM COBEPIICH-
ctBoM. [loBepxHOCTHOMY  HaOMIOATENIO  KaxKeTcs,
YTO JIMCTBS Pa3OpOCaHBl IO PACTEHHIO B apTHCTHYEC-
KoM Oecropsiiike, HO YK€ BEIUKHH XYHZOKHUK WM BHU-
npuponsl Jleonapao na
B PAaCNpeleNeHu JIHCThEB
CTPOTUH  MOPSAAOK.

u3ydand 3TOT TIOPSIOK,

MaTeIbHBII  HCCleIoBaTeNb
BuHun moameTwsi, dTO
MIPOTTISIbIBAET boranuku naBHO
9TU 3aKOHBI pacHpeaerTeHHs
JIUCTBEB, HO, KaK W B JIPYTUX O0ONacTax Owojoruvec-
KOTO 3HaHWS, TONBKO B CPaBHHUTENHHO HEJaBHEE Bpe-
Ms CTaIM paccMaTpuBaTh STO SIBICHHE C TOUKH 3pe-
HHUS €ro CMBICNA, ero (hM3MOJOTHYECKOTO 3HA4YEeHHs
Uit pacTeHus. MOXHO cKa3aTh B KOPOTKHX CJOBAxX,
9YTO B paclpefeleHHH JINCThEB, B pa3Mepax depemr-
KOB, B pa3Mepax M (opMe IUIaCTHHBI HPOTTISIbIBAET
OIHO OCHOBHOE IIPaBWJIO: pacTeHHWe pacroiaraer
CBOM JIUCTBS TaK, YTOOBI HE IOTEPSATH HU OIHOTO JIy-
Ya COJHIA, BOCIOJIB30BATHCA KAXKIBIM  JOCTYIIHBIM
MECTOM, NPOCYHYThb HOBBIM JIUCT B KaXKObIA CBOOOA-
HBI TIPOMEXYTOK MEXIy APYTMMH JHCThsiMu. Ecmm
paccMaTpuBaTh JINCTOBYIO ITOBEPXHOCTH JIIOOOTO pac-
TEHUsI CBEpXy WM, eIle JIydlle, IO HaIpaBICHHUIO
Mpeo0IafaroNnero OCBEIIEHNUs, TO BCE JIHACTBS, BBHI-
pocuive W eme pa3BUBAIONIMECS, CMBIKAIOTCS Kak OBl
B OIHY CIUIOIIHYIO TIOBEPXHOCTh, 0€3 CBOOOIHBIX
MPOMEXYTKOB, MPEJICTaBlsiA TO, YTO H3BECTHBIH 06o-
TaHUK KepHep MeTKO Ha3Ball «IMCTOBOW MO3aWKOW».

OcobeHHO sicHO OpocaeTcs B IJia3a OTCYTCTBHE CITy-

YalHOCTW M. HAlNpOTUB, CTPOroe
¢dopme, pa3Mepax U pacIpeneNeHHH BCEX dacTed, ec-
M TIPEACTaBUTH ce0e JIUCThS OAHOTO pAaCTEHHs Iepe-
HeCeHHbIMH Ha crebmu apyroro. Toryac oOHapyxwH-

BA€TCA. 4YTO MEXKIAY HHMHU OKa3aJuChb OBI HETIPOU3BO-

COOTBCTCTBHE B

IUTEIbHBIE TPOCBETHI, WM. HA00OpOT, OHH emie 00-
Jee HENpPOM3BOMWTENBHO 3aT€HSIIM OBl Jpyr Ipyra.
Bot, Hampumep, pacupeneneHHe JHCTbEB y KI€Ha H Y
KalllTaHa, €CIM CMOTPeTh Ha HHX cBepxy (¢ur. 104 u
105): mmpokue IUIaCTUHBI IEPBOIO HA CBOMX JUIMH-
HBIX YEpelIKaX OTHECEHBI

JAJIeKO OT CTeOns: y3KHe

IUVIACTHHBI BTOPOrO IIPM CBOMX KOPOTKMX YepelIKax
nouTd cuaaT Ha creOne. Takum 00pasoM He Tepsier-
Csl HPOCTPAHCTBO M JIUCTBS HE 3aTCHSIOT JApYyr JApyra.
A BOT YTO BBIIUIO OBI, €CIM OBl JUCThA Kj€HA OBLIN
PacIoIoKeHbl, 104), coxpa-
His cBom yepemku (¢ur. 106, @) WM 3aUMCTBYS €ro
gepemkn (¢ur. 106, ) :
BETBH IIpe/CTaBisuia  Obl

Kak y Kamrana (¢ur.

B IIEPBOM Cllyyae CpeIuHa
OecroNe3HBIii  MPOCBET, BO
BTOPOM — JIUCTBSI 3aTE€HSUIH OB IpyT Apyra’.
CremoBaTenbHO,  JHCTOBAsl  IIOBEPXHOCTH UL
obecriedeHns] BO3MYIIHOTO NHTAHHMS IIOCTPOCHA TakK.

4TO MPEACTABIAET BOSMOXKHO 60J'II)H_IyIO TIOBEPXHOCTDH

Pe acnpe()e/lenue JIUCHbes KleHd Ha noveze

COIIPUKOCHOBEHHSI C BO3AYXOM H B TO XK€ BpEMs BO3-
MOXHO OOJBIIYI0 TOBEpXHOCTH oOcBemleHusa. Ho Benp
STH J/IBa CBOWCTBa MpEICTAaBISIOT B TO K€ BpeMs ca-
MbIC OJarONpHUSTHBIC YCIOBUS JUIS YCHJICHHOTO WCIIa-
peHust: OOIbIIast IOBEPXHOCTH MOTJIOMICHUS BO3IyXa

1 3TOT 3aKOH COOTHOIUCHNI MEK/y IINPUHOM IUTACTUHBI 1
JUTHHOM Yepenika ObuT ykasaH npodeccopam bekeToBbIM.



HenopmansHoe pacnonooicenue mcmves KieHa
(cm. mexcm)

BMECTE C TeM M OOJbIIas IMOBEPXHOCTh HCHAPCHUS
BOJBI; OOJbIIas IUIOMIAAb OCBEIIEHUS B TO K€ BpeMs
u Oonbluasi IUIOMIAJL Harpesa.
3TOTO CIY)XUT TOT (DaKT, YTO T€ Jy4d CBETA, KOTOpHIC

JlokazareabCTBOM

TIOTTIOMIAIOTCSL 3€IE€HBIM BEIIECTBOM JIMCTa — XJIOPO-
Gbutom, ciyxarT M JUI Pa3ioXKEHHS YIJICKUCIOTHI H
JUISL WCIIapeHHs] BOABIL, TaK YTO pacTeHHe, pasjiaraio-
mee YIJIEKHCIOTY M 3aTpaddBaiollee HA 3TO 4YacTh
COJIHEYHOTO TeIUla, HCmapsieT ciadee; pacTeHHE ke,
HEe pas3jaraiomiee YriaeKUCIOTHl (HampuMep IoMe-
IIEHHOe B arMocdepy, JHMIIEHHYIO 3TOro rasa), Hcra-
psier cmibHee. TpymHo ObuTo OBl HaWTH JBa Ipoliecca,
KOTOpbIE 3aBHUCENN OBl OT TaKUX IOYTH TOXKECTBEH-
HBIX YCJIOBUH.

CrnenoBaTenbHO, pPacTeHHE POKOBBIM 00pa3oM BBI-
HY)XZIEHO MHOTO HCHapsTh, Ul TOrO 4YTOOBI YCIIELIHO
MUTAaThCSA, TaK KaK yCJIOBUS OOOMX IIPOIECCOB OIHU H
Te xke. PacreHue morno Obl cedst OrpaauTh OT ONACHO-
CTH 3aCyXH, TO €CTb JX&XKJIbl, TOJBKO OOpekas ceds
Ha BepHbI rojnoa. EMy mpuxoaurcsi mponaratb CBOM
JKH3HEHHBIH 1MyTh Mexay Crwmioit u Xapubmoit roio-
na u okaxael. KauecTBeHHoe, abconoTHOE paspelie-
HHE STOH IHWIEMMBI, IOBHANMOMY, HEBO3MOXHO; BO3-
MOXKHO TOJBKO KOJIMYECTBEHHOE INPUMHPEHHE aHTa-
TOHUCTHYECKHX TPEeOOBaHUH, ClENKa MEXIy Haumiyd-
UM TIUTaHHEM ¥ HAUMEHBIIUM PacX0J0M BOJBL

IMocmoTpuM, Kak paspemraeT pacTeHHE CBOIO MYyH-
pEHyo 3a1auy.

BersicHuB cebe, Kakylo poilb MTpaeT B JKH3HHU pac-

TCHUA HUCIApCHUE, U PaACCMOTPEB TE€ YCIOBUA, IIPpU

bopvba pacmeHuii ¢ 3acyxoil

KOTOPBIX OHO IIPOMCXOJHT, MBI HEBOJBHO IPHILIA K
3aKIIFOYEHHUIO, YTO MPOIIECC ITOT -<*» MO KpailHel me-
pe, B Tex pa3Mepax, B KaKMX OH COBepIIaeTcsi —
CKOpee JIOJDKHO TpU3HATh 3a HensOexHoe Quamyec-
KOE€ 3710, 4eM 3a HeoOXOAMMOe (H3MOIOTHYECKOe OT-
npasienue. [ IpoBepKH 3TOro BHIBOJA, KaK M BCe-
IJ1a, JydIle BCEro CIPOCHTh caMo pacteHue. Ecnm Ha-
e CyXJICHHE BEpPHO, MBI JOJDKHBI OXHIATh, YTO B
OpraHM3allii pacTeHHUs OOHapyXaTcs MPHUCIoCcoOe-
HMS, KIOHSLIMECS HE K TOMY, 4TOOBI CHOCOOCTBO-
BaTh, @ K TOMY, 4TO0 yMepsTh 3TO sIBJIE€HHE, YTOO Or-
pazuTh ceds OT 3TOro yOBITOYHOTO, OIMACHOTO, MOPOXO
TPO3SIIETO CcaMOW JKM3HM (hu3MUIecKkoro mporecca.
Tak Ha 1ese ¥ OKa3bIBaeTCsL.

CaMBIM TIPOCTBIM, PaAUKaJIBHBIM CPEJICTBOM OBLIO
OBbI TIOKPHITH BCE PACTCHHE HETPOHHIAEMOIO IS BOJBI
0001104KO# (Kak Ha S0JOKEe W TPoY.), HO MBI BUJEIH,
4YTO 3TO OBUIO OBl HECOBMECTHMO C mMuTaHHeM. Pacre-
HHe IpHuberaet K cpeJHed Mepe: OOJBIIYIO YacTh CBO-
eil BO3yIIHONW IOBEPXHOCTH, HO HE BCHO, MOKpPBHIBAET
OHO O00OJIOYKOM, ITOJOOHOI HAIEeH KJIEEHKE WIM BO-
IaHKe. OTO CpaBHEHHE IIOYTH OYKBAJIBHO BEPHO.
VYToNIeHHbIe HapyXHBIE CTEHKH KJIETOYECK KOXHIIBI
MPONIUTAaHBl JKUPHBIMH WM BOCKOOOPa3HBIMH BelIle-
CTBaMH, BCJIEIICTBHE YEro BoJa HE CMauyMBaeT WX, CKa-
THIBAETCSl C WX IJIAAKOW moBepxHOCTH. MHorma Bock
9TOT BBICTYIIaeT Ha IIOBEPXHOCTH B BHJE OeliecoBaTo-
TO HaJleTa, BCIKOMY 3HAaKOMOTO Ha IUIOAAX CIMBBI, HA
JIMCTBSX KamycTbl WM pku. IIpsiMoii omblT yOexnaer,
YTO €CIIM CTEPETh MM PACTBOPUTH 3TOT HAJET, pacTe-
HHUE HUCIapsieT BOAYy CHJIbHee. 3HAa4eHHE TOJCTOH, He-
MIPOHUIIAEMOM A7 BOABI KOXKHUIIBI BCEro Jyullle OOHa-
PY)KHBAeTCsl M3 CJISIYIOIIEr0 CPaBHEHUS: CTOHUT TO-
CMOTpeTh, Kak OBICTPO, B HECKOJIBKO MHHYT, 3aBsijia-
IOT M 3aChIXalOT Ha BO3JyXe IOJBOAHBIC PACTEHUS U
KOpHH, JHIICHHBIE TaKoH KOXHIBL. (OCoOEHHO TOJI-
CTOH, HENPOHUIIAEMON KOXHIEH O00IamgaloT TJajKue,
OrnecTsmye, Tak HA3bIBa€MbIe KOXKHCTHIC JIMCTBS BeU-
HO3ENICHBIX PAcTeHUH kapkux cTpaH. ONBIT Takxke
MOATBEPXKIAET, YTO 3TH KOXKHCTBIE JUCThS HCIApSIOT
MEHee BOJIbI, YeM JINCThS TPABSIHUCTHIC.

OrpaguB ce0s OT YOBITOYHOTO HCIApEHHs JTOH
HETIPOMOKaeMOil  OfeXIOMH, pasperaer
BTOPYIO 3aJady — COXpPAaHEHHE COOOIIEHUs] C aTMo-
cdepoii, H3pEelmIeTHB 3Ty HENPOHUIAEMYIO O0OJIOYKY
OGECUNCIEHHBIMUA OTBEPCTUSIMH, MM TPOAYIIM HaM H,
TaK Ha3bIBACMBIMH YCTBHIIAMH. UHCIIO 9THX YCTBHHI]

pacTeHuC



Mpunokere V

Pazmuunvie ghopmwl 6o10ckos

rpoMaJiHO: Ha OJHOM IJIUCTEC HX HACUUTBIBAOT COTHA-

MH. ThICSYaMH, JaXe MIWUIMOHAMH. TeM He MeHee
o0asi TIom[aAb HMX OTBEPCTHIl CPABHUTENBHO OYCHD
HEBENMKAa: II0 OIHOMY TOYHOMY W3MEpPEHHIO, €CIN
IIPUHATH TNOBEpXHOCTh nucra 3a 1 000, To ceueHue
BCEX OTBEPCTHUH BBIpasHTCs IUdpoit 15.

VYerbuna HpeAcTaBIAIOT ORHO W3 Hambonee pacrpo-
CTPaHEHHBIX M B TO )K€ BPEMS H3yMHTENBHBIX IIPHUCIIO-
COONeHNH, peryIupylomux ucnapenue Boxasl. OHH OT-
KPBIBAIOTCS, KOTZla pPAacTeHHE MEPeloiHEeHO BOIOH, U
caMu cOOOHM 3aKphIBAIOTCS, KOTJ[A OHO HA4YMHAET CTpa-
JaTh OT HEIOCTaTKa BOABI, TO €CTh 3aBsgaeT. JTo, clie-
JIOBAaTENIbHO, TPEJOXPAHUTENbHBIC  KIIAMAHbBI,  BBIITYC-
Karolye Mapbl, KOTAa BOJA HAXOAWTCS B M30BITKE, U
3a/IepXKMBAIOIME WX, KOTa B HeH OOHapyKHBaeTcs

HEZIOCTAaTOK. OJTO TJIABHBIM pETYISTOD,

Py TIOMOIIN
KOTOPOTO pacTeHHE BOBPEMsS MOXET COKpaTHUTh pac-
XOA BOIBL. 3aMeyarelbHO, YTO Yy HEKOTOPBIX pacTe-
HU, Bcerga oOECIEYEeHHBIX BOJOH, Kak, HampuMmep, Y
IUIABAIOIICH HAa BOAE PACKU, YCTBUIIA HE TPEACTABIIS-
FOT 3TOT'0 MEXaHHM3Ma PACKPBIBAHMS U 3aKPhIBaHMs L.

I Kpome 3TOro INIaBHOTO MEXaHM3Ma OTKPBIBAHHS M 3aKpbI-
BAHMS YCTBUI[ IO BJITHHEM M30BITKA WM HEJOCTaTKa BOBL
HEKOTOpbIe PAacTeHMsl OTKDHIBAIOT €Ile CBOM YCTBHIA IOJ BIU-
SHMEM HEMOCPE/ICTBEHHOIO COJIHEUHOro cperta. Ilome3a aToro
MEXaHM3Ma OYeBH[HA M3 TOTO, YTO CKA3aHO BBIIIE 00 HCrape-
HUM KakK peryisitope Temmeparypbl pacteHus. Ho a31oT BTOpOi
MEXaHM3M He IpPEITCTBYET IEPBOMY, OH IOTYMHEH €My: KOI-
la pacTeHHEe HAYHMHACT 3aBAfaTh, OHO 3aKpHIBACT CBOH YCTBHU-
11 ¥ BOIPEKH JICHCTBHIO CBETA.

Ponb  ycThHI, Kak OpraHoB, yMEpSIOUIMX HCHape-
HHe. OOHApyXXHBaeTCs elle B LEJIOM psiie OCOOSHHOC-
TeH, KacallMXCd WX PpacloJIOKECHUs] Ha JIUCTE U
CBOWCTB HECYIIMX HX IOBEPXHOCTeH. Y pacTeHud ¢
TOPU3OHTAJILHOM IUIACTUHON  yCThMLIA TIOYTH  HUCKIIIO-
YUTEJILHO  PACIOJIOKEHbl HA  HIDKHEH  IOBEpXHOCTH.
3HaueHHe OSTOro INMPOKO PaCIpOCTPaHEHHOro (akra,
OYEBHUJIHO, clefyrolee. Bo3gyx B OCBEIIGHHOH COJNH-
LIEM pBIXJOM TKaHW JIMCTA, HArpeBasCh M HACBIIIASCH
mapaMl BOJABL, CTAHOBHUTCA II0 O3THM JBYM IpPHIAHAM
Jierde, BCIEICTBHE YETO, €CIM O YCThHIA HAXOAWIHCH
Ha BEpXHEW TIOBEPXHOCTH JIHCTA, YCTAHOBWICS OBl
BOCXOAAUIMHA TOK HAarperoro M BIAKHOIO BO3JIyXa H
BXO/UIIIMI TOK BO3dyXa Oojiee XOJOMHOTO M CYyXOro, a
9TO 3HAYUTENBHO YCKOPHJIO OBl Hao6o-

HCTapeHne

HCIIapeHHe.

pOT. TpH YCThUIAX, OOpAIICHHBIX BHH3,
OyIeT 3aBHCETh TOJBKO OT Pa3sHOCTH B CTENCHU BIIaXK-
HOCTH BHYTPEHHETO M Hapy>KHOrO BO3IyXa Ja e€Ie OT
pacimpeHust

BHYTPEHHETO BO3[yXa BCIEICTBUE Ha-

TpeBaHuA. y3HaTI>, C Kakou CTOPOHBI TMPOUCXOIUT HC-

IapeHue, OOBIKHOBEHHO OYeHb JIETKO: CTOWT IIOJHEC-
TH K JIMCTYy OXJI@XKACHHOE CTEKJIO WIM 3€pKajlo — Io-
Jy4aloIMiicsl JIETKWH BBITOT OOpUCYeT Ha TJIAJKOH IIo-
JIMPOBAHHOHN MOBEPXHOCTU BCE OUEPTAHNSI JIHICTA.

Bemme MBI Bunenm, YTO K YHCIY TJIABHBIX YCIIO-
BHUH, YCKOPSIOIIMX HCIIApEHue,

tep. Tonbko

JOJDKHO OTHECTH BC-

HEMHOTHE  PAacTeHHs, KaK IOKa3alH
onbIThl Bu3HEpa, OKa3pIBAIOT OTHOP BETPY M IIOA €ro
BIMSHUEM HCNApsIOT JaXke MeEHee BOABL OTO 3ara-
JOYHOE SBJICHHE OOBSICHWIOCH OYEeHb IPOCTO: YCTBHH-
A 3TUX pPAaCTeHWH IOX BIMSHUEM BETpa 3aMBIKAIOTCS
mpexae Jaxke, 4YeM OOHapykarcs TpU3HAKW 3aBsja-
HHMS B JPYrHX dYacTsax jucra. Ho GONBIIMHCTBO pacte-
HMIl JIMIIGHBl 3TOTO OPHTMHAIBHOTO MEXaHW3Ma U
CTPajalOT OT BETpa, MOYeMy MbI M BCTPEYAEM HHOTO
pona TNpHCTOCOONEHHsT Il OrPAaHHYCHHS €ro BPEIHO-
ro BumMsAHUA. [ Ha 3TOT pa3 pacTeHHWe TakxKe IpHuMe-
HSET CPEICTBA, MO KOTOPHIX HOAyMalcs M 4eloBeK. B
MoCeHee BpeMs MPHXOJWIOCH MHOTO
JECHBIX OIYIIKaX W JKMUBBIX M3rOPOMISIX KaK IIPaKTH-
YecKHX Mepax s OopsObl Cc 3acyxoil. OOcamkoll To-

el JepeBbSMM IOJIAraloT IOCTaBHTH IIPErpamy BETpY

CJIpllOaTb O

1 ocmabute ero wuccymaromee zaeiicteue. Oka3pIBacT-
Csl, Y4TO pAaCTCHHE [aBHO IOJB3YeTCS OTHM IPHEMOM H
€CIIM  OCYIIECTBISET €ro B MHKPOCKOIIMYECKHX pa3Me-
pax, TO 3aT0 Ha LIMPOKYI0 HOry. [TOBEpXHOCTH JIHCTh-
€B Y PacTeHHI1 CyXHX KJIMMATOB MJIH ITOABEPTalOIIHX-



Cs CWIBHOM WHCOJSIIMM HEpPEenKo ObIBaeT MOKpPHITA
BOJIOCKAMH — TIpH HAOJIOJICHHH B MHKPOCKOI, TYyC-
TOM 3apOCiIbIO, LEJIBIM JIECOM BOJIOCKOB, MO 3aLIUTOMN
KOTOPOrO  CXOPOHWJIUCH yereun  (dur.
107, 108 u 109)!. Bonocku 3TH OSCKOHEYHO pa3HO-
o0Opa3HBl 1O (GopMe U AENaloT MOBEPXHOCTH JIHCTHEB
0apxaTHUCTOM, IyLINCTON, CEpoM, Moporo moutu Oe-
JIOW, W ATUM JOCTHraeTrcs IBOSAKas I0Jib3a: TYCTOMN
BOMJIOK CIUICTAIOIINXCS BOJIOCKOB HE TONBKO 3a7ep-

OTBEPCTHUS

Paznuunvie popmul 6on10ckos

JKUBAeT JBIDKCHUE BETPa, HO M CIYKUT MOIyIpo3pad-
HOM meneHol, ymepsioule neiictBue cBera. B Tex
ClTydasix, KOTJa BOJIOCKH MOKPBIBAIOT TOJNBKO HIXK-
HIOIO, HECYIYI0 YCTbHIA IIOBEPXHOCTb JIUCTA, OYe-
BUIHO JOCTHTAeTCS TOJNBKO TIEPBBIM pE3yNbTaT, W
HWHOTZIa WMEHHO II0 MPUCYTCTBHIO HE3aMETHBIX IS
rfla3a BOJIOCKOB MOXKHO JIETKO Y3HAaTh IOBEPXHOCTH
ncTa, Hecymryro ycrtbuia, 1l cromT morpy3uth Takoit
JHUCT B BOLY, U MEXIY T€M KaK BEpXHsS MOBEPXHOCTh
COXPAHUT CBOH OOBIYHBINA I[BET,
BUTCS  OJecTsIIeH,

HIDKHSISL TIpefcTa-
CepeOpsHOl  OT MOKPBIBAIOLIETO
ee, yIepKMBAGMOTO BOJNIOCKAMH CJIOS BO3JyXa, KOTO-
PBIit ke OUeHb TPYAHO YHAIHTb.

ToT ke pe3ymbTaT, TO €CThb 3aMEMJICHHE IBHKE-
HUsL BO3yXa, NOCTUrAaeTCs M JAPYyrHM IyTeM. Bmecro
TOro 4to0 00CaguTh OTBEPCTHS YCTBHI| STUMH OITyI-
KaMH U3 BOJIOCKOB, PACTCHHE MOTPYKACT UX B ITyOb

! PHCYHKH 9TH TIPEICTABILIIOT MUKpOCcKomudeckue M3o0pa-
JKCHHSI BOJIOCKOB, IOKPBIBAIOIIMX IIOBEPXHOCTH JIHCTHEB H
cTebell [MIIMYHBIX PAaCTEHHN.

bopvba pacmenuil ¢ 3acyxoti

Pazmuunpie hopmvl 6010ck08

JMCTOBOW TUIACTHHBI, HA JHO Oojee WM MEHee Iiy0o-
KHX BHaguH. OTa OCOOEHHOCTH, KaK ¥ BOJIOCATOCTS,
XapakTepu3yeT pacTeHHS CyXHX, 3HOWHBIX KIIMMa-
ToB. HakoHel, BCTpewyaloTcss W TO W APYroe MHPHCIIO-
coOJeHNsT ONHOBPEMEHHO — YCTBHIE OKa3bIBaeTCs
HOTPY>KCHHBIM Ha JHO TIIyOOKHWX BIaIWH, BXOJ B KO-
TOpbIE 3alIMIIEH BOJIOCKAMH, Kak 3TO Habmrogaercs,
HanpHMep, y oJieaHpa.

MBI TOJNBKO YTO 3aMETHJIM, YTO ONYLIEHWE BEPXHEH
TIOBEPXHOCTH JIHCTA MPEJCTaBIsIeT APyroe 3HAUCHHE-
OHO OCA0IseT MaJalolUi Ha pacTeHHs CBET. 31ech
€CTECTBEHHO BO3HHMKAeT BO3paKeHHE: HE OyAeT U 3Ta
HoJib3a JIOCTUTaThCs B YIIEpO NHTAHUIO JIUCTHEB?
Benp MBI BUzeNH, 4TO HCHApEHHE 3aBUCHUT HE TOJBKO
OT CBETa, HO JaXe OT TeX CaMBIX JIydeH, OT KOTOPBIX
3aBUCHT M nuTaHue. He Oyzer num muranume ocnabneHo
B Takod jxe Mepe, kak U wucnapenue? Oxa3pIBaercs,
4YTO HET, U B ITOM OOHApy>KHBaeTCid OAHO M3 JI000-
OBITHEHIINX — NPUCIOCOONCHNH  pacTeHUSL.
MOCTh OOOHMX OTIPABICHHI OT CBETa BIIOJHE CXOJHA,

3aBucu-

TOKa Mbl UMEEM B BHUJY Ka4Y€CTBCHHYIO CTOPOHY A€Jia,
HO OHHM INOAYUHAKOTCA COBEPUICHHO PAa3JIMYHBIM KOJIH-
YCCTBCHHBIM  3aKOHaM.

I/IcnapeHHe BO3pacCTacT HE

HPONOPIMOHATIBHO OCBEIIEHUIO (WM, 4YTO BCE PaBHO,
HarpeBaHHUIo) JIICTA Ha CONHIIE, a ObicTpee!. [Tura-

I Ero MOKHO CUMTaTh, HA OCHOBAHUH HCCIemoBaHui JIek-
Jiepa, TPOMOPLUHOHAIBHBIM YIIPYTOCTH Tapa MpH JaHHBIX TEM-
neparypax, TaK 4YTO, HAIpuUMep, KOrja TeMIepaTypa JUCTa
Bo3pacraet ¢ 25° 10 50° C (a Mbl BHACIH, YTO PACTEHUE MOXKET
HarpeBaThCs 710 3TOro Mpejelia), TO €CTh B/IBOE, YIPYTrOCTb Ia-
pa BO3pacTaeT BYETBEPO.
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npruHicerue |\

HHE K€ JIICTa JOCTHTHET CBOEro BbICHIErO Ipenesna
3HAQUUTEIBHO paHee, YeM COJHEYHBIH CB»T JOCTUraeT
CBOETO BBICLIETO HANpPSHKCHUs. CUUTas 3a TAKOBOE OC-
BEILCHUE TOPU3OHTAIBHOM IOBEPXHOCTH CBeTa JIeT-
HUMHU IOJyZAEHHbIMU Jyyamu. IlonoBuHBI Hampsbxe-
HUSL 3TOrO IIOJIyJICHHOTO COJIHEYHOTO CBETS OKaJIbIBa-
eTcsl JIOCTaTOYHO JUIs IOTPEeOHOCTeH MHUTaHUs; BeCh
nanbHEUINi 1.1 OBITOK HE MOXET YK€ OBITh HCIIONB30-
BaH pAacTEHHEM U TpPaTUTCA Ha HENPOU3BOAUTEIBHOE
CrnenoBarenb-
IpeBpala-
IONIMI BHEIIHIOK OKPAaCKy JIMCTAa W3 SPKO-3CICHOU B
cepylo WM Jlake Oelylo, €ClIi OH OcClalisieT CBET He

Ooree Kak HaIoOJIOBUHY, IIOYTU HE MPEIATCTBYET IH-

HCIapeHue MM OIIaCHOE HarpeBaHHe.
HO. MOIyIpHU3payHblii BOIJIOK BOJIOCKOB,

TaHWKO, 3HAYUTCIBHO TIOHWXKAasA HUCIAapCHUEC. K OTOMY

cienyer npubaBUTb, YTO CaMO€ HCIApeHue, eClIM Tpa-
Ta BOJBI HE YCIIEBAaeT BO3MEILIATHCS BCAChIBAHUEM €€
4yepe3 KOPeHb, IOHMKas COJACp)KaHHE BOIbI B JIHCThb-
X, BMECT€ C TEM IMOHIDKAeT M BO3AYLIHOE IHTAHHE
JMCTHSIMH, W TPUTOM paHEe, YeM HEIOCTaTOK BOJbI
OOHapY>XUTCSI B 3aBSOaHUM. OTO JIOKAa3aHO Kiaccude-
CKMMH HCCJIENOBaHMSIMH bBycceHro u mno3gHeHmmmu
uccnenoBanmsaMu - Kpeiicepa. OTHUM  OOBSCHAIOTCS |

PE3YJIbTAThl  OIIBITOB CDaMI/IHIII)IHa, IIOKa3aBLICTO, 4YTO

JIACT, OCTAFOIIUINCS NPOAOJDKUTEIIBHOEC BpEMs  HEIO-

CPpEACTBEHHO Ha COJIHEYHOM CBETC, pasjara€t MCEHEE

YTJIEKUCIOTBI, 4YE€M JIUCT, 3aH_[I/IIL[eHHl>Iﬁ npospaqﬂoﬁ

ManupocHoii  Oymaroil.  BpICka3zaHHBIX — COOOpayKeHHI

JA0CTaTO4YHO [Jid TOIO, YTOOBI IOKa3aTb, KaKyl0 IOJb-

3y U3BJICKAOT paCTCHUA, IOABEPrarolurecs 3acyxe,

H3 ONyIICHUSA JIMCTbEB wau wuz 7ot IMIAINKKW CEALIX BO-

J10C, KOTOpOI71 INPUKPBIBAIOTCA, HAIPUMEP, HEKOTOPLIC

KaKkTychl. Bplpaxasice MeradOpuueckd, MOXHO CKa-

3aTh, 4YTO pACTEHHE BOCIOJIL30BAJIOCH pAa3JIMuHEM B
KOJIMYECTBEHHBIX 3aKOHAX, KOTOPBIM IOJMYUHEHBI JTH
IIBa SIBJICHUsI KCIADEHWE BOIBI W NHTAHHE, — JUISI
TOro 4ToOBl BHIPAOOTATH OJHO W3 CAMBIX YIMBUTEIb-
HBIX TIPHCIIOCOOJIEHHH B cBOel 6opboe ¢ 3acyxoit!.
Coxkparass M0 BO3MOXKHOCTH PAacxoi BOABI C IO-
BEPXHOCTH JIMCThEB, PACTCHHS IYCTHIHb M BOOOIIE
MECTHOCTEH, CTpaJalolliX OT HEIOCTaTKa BJard, B TO

e BpeMs 00ecieunBaloT cebe A0CTyI K Oostee riry6o-

Msbl He OCTaHaBIHMBAaeMCS IIOKAa Ha JTIOOOMIBITHOM (hakTe
HPSMOTO AHTarOHW3Ma MEXJy IHTAaHHEM M HCTapeHHeM, KOTO-
pPOro KOCHYJIHCh BBIIIE M €IIe KOCHEMCS Jajiee, IPU OLEHKE
JIeHCTBUS yI00pEHUH.

KAM 3armacaM BOJBl B II0YBE IOCPEICTBOM Pa3BUTHS
IITyOOKO HAYIINX KOPHEH.

Ho Bcex 9TMX Mep MOXET OKa3aTbCs HEAOCTaTou-
Ho. Torma pacTeHHe COKpallaeT MCHapsIOyl0 To-
BEpXHOCTh JIMCTHEB WIM, HAKOHEIl, BOBCE YKIIOHSET-
Cs OT HENOCHJIbHOW OOpbObI, OTKas3bIBaeTcs OT Jes-
TETbHOM JKM3HM, CcOpachlBaeT JMCTBY M Ha BCE BpeMs
3aCyXH MPHXOAUT TOYTH B TaKOE K€ COCTOSHUE Olle-
NIEHeHHNs, B Kakoe B HAIIMX MIHPOTaXx IOrPYKaeTcs
NPY HACTYIUICHHH 3HMMHHX XOJOIOB. OJTO SIBJIECHHE He-
pelKoe Mo, TPOUKAMH.

YMmeHblIeHne MIOBEPXHOCTH

BECbMa pPAa3IMUYHBIMU  ITIYTAMMU.

OCYILIECTBJIACTCA

Wunorna, kak, Hanpu-
Mep, Yy pAacTeHuil U3 CEMEWCTBAa TOJICTSAHKOBBIX, JIHC-
Thsl BMECTO TOHKHX, IUIACTUHYATHIX CTAHOBATCS TOJI-
CTBIMH, MSICHCTBIMH, COYHBIMH, HWHOTJA JK€ JEJo JO-
XOIUT JI0 TIOJHOW TIOTEPH JIMCThEB, KOTOPHIE 3aMEHS-
IOTCS TOrJa MSICHCTBIMH cTeOisamu. Ilocnmentee siBie-
HUE BCEro pe3dye BBIPAKEHO y KaKTyCOB M MOJIOYAEB.
DOTH &Ba CeMeWcTBa, JalleKWe€ B CHUCTEMAaTHYECKOM OT-
HOLICHWHU. TMPHUHAIISKAT JBYM Pa3IUYHBIM  YacTsSIM
CBETa W, OJHAKO, IOJ] JaBJICHHEM CXOIHBIX TMOTPEO-
HOCTEH BBIPA0OTANIM [0 TOTO CXOJIHBIA BHENIHUN 00-
JIUK, YTO BCAKUH HEOOTAaHMK €[Ba JIM Pa3IMIUT MSCHU-
cTblii  Oe3MUCTBIi  Mosoyalh oT KakTyca. braromaps
OTCYTCTBHIO JIUCTbEB pACTEHHUs JTH, KaK [OKa3bIBa-

0T HEMNOCPEACTBEHHBIC ONpeacICHus, HCHapsoT

BEChbMa Malo BOAbl. ToMy ke CHOCOOCTBYyeT Malloe
YUCIO YCTBUII HAa CHJIBHO YTOJIIEHHON KOXHIE, a
TaKKe TYCTOM, OOraThlii pacTBOPEHHBIMH BEIIECTBA-
MH COK, TaK KaK H3BECTHO, YTO pacTBOPbI, HalpH-
Mep, caxapa WIH COJIM HCHApsSIOT MEHee, 4eM 4YUCTast
BoJa. MHorue pacTeHus M3 MOTBUIBKOBBIX TaKXkKe HE
HECYT JIUCTBEB, M HX CTeONM NPENCTABISIOT TOJbIe
3eneHble  NpyTha. CokpalleHue HUCHapsIOIEeH JIHCTO-
BOIl TOBEPXHOCTM MOKYNAeTCs Ha 3TOT pa3 LEHOK 3a-
JICP’KKU  [TUTaHUS;

JIIOOHTEIISIM HU3BCCTHO, KaK MCI-

JICHHO pacTyT KakTychl. HeuTo mnomoOHoe mnperncras-
JIAXOT MW HEKOTOPBIC HAKW PacTCHUA,
JIOBOJILCTBOBATHCS
ITbL, OHH TAaKKE COKpAILIAIOT CBOIO IIOBEPXHOCTD,
HOIOUPAIOTCs, IPEBPALIAIOTCS B KapiIMKOB. JTO 00-
JIC3HEHHOE SIBJICHHME B PACTUTEIBHOM IaTONOTMH Tak

BBIHYXICHHBIC

HHUYTOXHBIMHU KOJIn4yeCTBaMH  BO-

U Ha3bplBAIOT HaHM3MOM. I3BecTHBl npuMepsl Ipoca
n xpynku (Draba vema), xorma Bce pacTeHHe OBUIO
BEJIMYUHON B OJUH CAaHTUMETP M TEM HE MEHee IBElO,

TNIPUHOCHWJIO CEMEHA, U, YTO €UIC YIUBUTCIILHEE, U3



bopvba pacmenuii ¢ 3acyxoil

MonepeyHble pa3pes3bl Yepes MpsiMoii U CBEPHYBWMUIACA NIMCT KOBbIIS—ThHIPChI

9TUX CEeMsIH NpH ONIaroNpHsTHBIX YCJIOBHSX BBIPACTa-
JI1 HOPMaJIbHbIE PACTEHHUS.

310 yXKe Mephl, Tak cKa3arh, ordasHus. Ho cmpa-
IIMBACTCSA: HE MOXET JM pAacTeHHEe YMEHbLIATh II0-
BEPXHOCTh HCIAPEHUs, HE YyMEHbIIas B TaKoi ke
CTeNeHU MNOBepXHOCTH muTaHuA? Kak HH MOKaxeTcs
9TO TNapaJoKCalbHBIM, HO B H3BECTHOM CMBICIIE pac-
TEHHS YCIEIN Pa3peluTh 1 3Ty 33/1a4y.

MHorue TpaBbl, TOPHBIE W CTEIHBIC, B TOM YHCIIE
Halll KOBBUTh (HE MEpUCTHIHA, Stipa penata, a Tak Ha-
3bpIBacMas Thipca, Stipa capillala), 00nagarT TUCTH-
SIMHM, KOTOpPBIC CBEPTBIBAIOTCS, KaK TOJIBKO PAaCTCHHUE
HAa4YMHAEeT CTpajaTh OT HEAOCTaTka Bojbl. CBepThIBa-
HHE WM CKJIQJIbIBAaHUE JIMUCTa IPOMUCXOIMT BCErIa
TaK, YTO YCTBMI[A OCTAIOTCS Ha IOBEPXHOCTH, 0Opa-
nieHHoi BHyTph (¢pur. 110, 1 1 1 )L, npudem oHH He-
penko yexar eme B rryOuHe jxemoOkoB (¢pur. 111),
KOTOpbIe, B CBOIO OYepelb, TAKKE CMBIKAIOTCSA Kpas-
MH, BCICICTBHE YEro OTBEPCTUS YCTBHI| OKa3bIBAIOT-
csl B/IBOWHE 3aIlMIICHHBIMHA OT COOOLICHHS C CYXOH,

I Pucynok ¢urypsr 110 u3o0paxkaer Habiomaemoe HOI
MHKpPOCKOIIOM TONEPEYHOE CEUSHHE JIUCTA THIPCH B IUIOCKOM M
CBEPHYTOM COCTOSIHUHM, (urypa 111 — YacTh Takoro cedyeHus
pU OOJIBIIOM YBEITHYCHHH.

3HOWHOW artMmocdepoii. Ho sta 3ammTa, OueBHIHO,
TOJIBKO BPEMCHHAsA, NPOABJIAIOLIAACA TOJIBKO IIPpU Ha-
CTYIUICHMM YK€ HEIOCTaTKa B BOJE, BEPOSTHO elle
CONPOBOXK/JAIOMIETOCS  YKe
ociabneHneM BO3AyNIHOrO NHTaHUS. bomee cosep-
IICHHOW Mepoi OOOPOHBI IPOTHB HEIPOU3BOJUTEIb-
HOM TpaThl BOJBI HODKHO CUUTATh TaKHe JHCTbS, KO-
TOpble B TEUCHHE BCEH JKU3HM pacTEHUs Orpa)kIaroT

paHee, Kak Mbl BHJIEIH,

ce0s OT MBIWIIHEro WcmapeHus 6e3 ymepba amis mu-
TaHus. I Ha 3TOT pa3 pacTeHHE YTHIM3UPYET KOJH-
YECTBEHHOE pa3iMiMe B YCIOBHAX, YIPABISIONINX
obouMu mpoueccamu. Brlme MBI Bumenau, 9to B O0JIb-
IIMHCTBE CJIy4YaeB JIMCTBSI PAcIOaraloTcsi TOPH30H-
TaJIbHO, HEKOTOphIE Ha)Ke NPHHUMAIOT TaKoe I0JI0-
JKEHHe, 4TO IOJTydYaroT MaJaloliie Ha HUX JIy4d B OT-
BECHOM HampasieHud. Ho cymiectByer uenslii psif
UCKIIIOUCHUH M3 3TOTO IpaBWiA, IENbIA psAJ pacTe-
HUH C JIUCTBSIMH, OOpallleHHBIMH K 3€HUTY HeE IIO-
BEPXHOCTBIO, a pebpoM. TakoBBl aBCTpalIHiCKHe
aKallMM ¥ 3BKAJIMOTHL, JaBHO oOpalnaBInie Ha ceds
BHIMaHHE ITyTENIECTBEHHUKOB TEM. YTO HE JaroT
00bryHOM TeHH. CXOMHOE SIBICHUE MPEICTABISIOT HE-
KOTOpbIe MOTBUIBKOBEIE, KUCIMYHBIE U JIPYTHE pacTe-
HUS, NEPHOAWYECKH, B IIOMYACHHBIE Yachl, MPUIOA-
HUMAIOIIHeE JIMCTOYKH CBOUX CIIOKHBIX JTHCTHEB TaK.
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Yacmw mucma THIPChl npu OONBIOM  yeenuueHuu

YTO OHM OOpAlIAIOTCA yXKE HE IUIOCKOCTBIO, a pebpoM
KBEpXy. Y BCEX TOJBKO YTO YKa3aHHBIX pACTCHHH
crosiuye Ha peOpo JHUCThS HE HMEIT OIpPEIEICHHOIO
HAIPaBJICBUS 110 OTHOIUCHUIO K CTpaHaM CBETa, HO
ere
TOpbIE PacrojaraloT CBOM IUIACTMHKM HE TOIBKO peo-

CyllecTByOT Ooniee JIOOOMBITHBIC ~PACTCHHS, KO-
POM K 3€HHTY, HO M B IUIOCKOCTH MEpPHIMaHa, TaK 4YTO
OHH TMOJCTABISAIOT HAMMEHBIIYIO TOBEPXHOCTh OCBE-
[ICHAS HMMEHHO TMOJIyJICHHOMY COJHIly. TakoBO TMOJIy-
YHBIICE B MOCICTHUE TOJbI
(Silphiutn
pacrpocTpaHeHHOe B
OBUIO MOIMEUEHO Ty3eMIIaMHu,

IIUPOKYIO HU3BECTHOCTD

pacteHue-koMmnac laciniatuni). ~ OueHb

npepusix Texaca, OHO JaBHO
MOJIb30BABIIMMHUCS MM
KaKk KommacoM; ero aaxe Bocren JloHrdesnno B cBoeit
«Evangeline», W TOJBKO CKENTHIM3M OOTAHUKOB JIOJI-
ro HE MHUPHWICS C 3THM 4y/OM, IIOKa, y)K& B CEMHUJIECs-
THIX TOJAaX, OHO He OBUIO IIOCTABIICHO BHE COMHEHUS,
a B BOCBMHJECATBIX MOJABEPrHYTO OSKCHEPUMEHTAIIb-
HOMY WCCIIEIOBaHHIO. B Hacrosimiee Bpems pacTeHHe
9TO, TpHUHAJIeKALIEe K CEMEHCTBY CIIO)KHOLBETHBIX,

BCTpEYACTCA MNOYTH BO BCEX 0OTaHMYECKUX cagax.

bonblme KecTKHEe MepUCTbIe JIHCThSI €ro IpU MepBO-
Ha4aJIbHOM

TIOABJICHHUA HC MPEACTABIAIOT

OCO6CHHOFO, HO IO MEpPE pa3BUTUA OCHOBAHMUA HUX Ye-

HHUYETO

PEILIKOB CKPYYMBAIOTCS, IOKAa IUIACTMHBI HE pAacIolio-
Karcs B pedpoM  KBeEpXYy,
KOHI[AMH IIOIICPEMEHHO Ha ceBep M Ha Ior. Bckope

IUVIOCKOCTH ~ MEpHJIHaHa,
OKa3aJloch, YTO PACTECHHE-KOMIIAC HE CIMHCTBEHHOC B
CBOEM pOJI¢; OJHO BCTPEHYAIOIIEECS M y HAC CIOXKHO-
usetHoe (Lactuca scariola — cpomHu HamieMmy cana-
Ty) NpEACTaBISeT 3TO SBICHUE IIOYTH B TaKOM ke

CTENCHH, KaK W CWIb(QUYM, a T[O3IHEC HAIUIOCh U

€Ille HECKOJIbKO pacTeHHH, Oonee WIM MeHee SICHO 00-
Hapy KUBAIOIINX CKJIOHHOCTh paclonaraTb CBOU JIHC-
ThsI peOPOM KBEPXY B INIOCKOCTH MEPHIHaHA.

OT0 ToOJOXKEeHHe JICTa, Onaromaps KOTOpOMY pac-
TeHHE B CaMble JKapKHe dYachl JHA HAXOAUTCS Kak Obl
B TEHH, INpUoOpeTaeT 3HAYeHHE M0 Mepe MNpHOIIKe-
HUS K TPONHMKAM, IJie MOJyICHHOE COJIHIE CBETHUT OT-
BECHO Ha TOPH3OHTAJBHYIO IIOBEpXHOCTh Jjucrta. Ilpu-
nmaraemplii  pucyHok (¢ur. 112) HarisaHO —TOKa3bIBa-
€T. KaKyl0 BBII'OAYy U3BJICKACT U3 TIIOJOXKEHUSA CBOHUX
JMCTBEB  pPAacTeHWE-KOMIIAaC Ha  3HOMHBIX, CTPajaro-
IIUX OT 3acyX paBHMHAX Texaca.

KpuBas ABC nmpexncraBisieT HaNpsDKEHHE COJHEY-
HOTO CBeTa, MAJAIOIIer0 Ha TOPU30HTAIBHYIO IIOBEpX-
HOCTh JIICTA B PA3lIMYHBIC Yachl JIETHETO AHS B YKa3aH-
Hoit MmectHoctH!. KpuBas ADDDC mnpencraBnser Ha-
NpsDKEHHE CBETa, IaJalollero Ha JIMCT PaCTeHHSI-KOM-
naca. OxHoro B3rana Ha wiomwaau ABC u ADD DC no-
CTaTOYHO, 4YTOO yOEAWThCS, OT Kakoro M30BITKA Harpe-

BaHMsA cmacaercss d3ToT BTopod Jsmct. Ho mpocrtoro

CpaBHEHMs]  9TUX  IUION[afed  eme  HeJOCTAaTOYHO.
BcromHMM, 4YTO HMCHapeHMe Bo3pacTaeT He IPOIOPIH-
OHAIPHO HAarpeBaHUIO JINCTA, a OBICTpee; BCIIOMHUM,

YTO OHO 3aBUCHUT OT CTCIIEHHU BJIAXKHOCTU BO34YyXa, KO-

TOpas, OCOOCHHO B KOHTUHEHTAJIbHBIX KIMMarax, B
HOJIy/ICHHBIE dachl INPEACTAaBIIET minimum (4T0 BHI-
paxeHo

CXEMATUYECKHM Ha HaleM 4YCPTEKE KpPIBOﬁ

JUHUEH nn)| HakoHell, MpUMEM BO BHHMMAaHHE, 4TO
Omarojapst TakoMy paclpesielieHHI0 JHEBHOIO HcHape-
HHS Ha JBa MEPHOJA, Da3JCICHHBIX OONBIIMM IIpOMe-
JKYTKOM, pPAacTeHHE B CPEIHME Yachl IHS YCIEET depes
KOpPEeHb B 3HAUUTEIBbHOW Mepe IIONONHUTh HEIOCTATOK
YTPEHHUM

B3BCCHUB BCC OJOTHU O6CTOHT€J’ILCTBa, Mbl MOX>EM BIIOJIHE

BO/IbI, BBI3BAHHBII HCIIAapCHUEM. Tonbko

OLIEHWUTh, KaKyl0 TPOMAJHYIO MOIb3y, B CMBICIE IOHH-
JKEHHSI pacxofia BOJBI, M3BIEKAeT 3TO pACTEHHE U3 TI0-
JIOXKEHMSI CBOETO JIMCTA B TIIOCKOCTH MEPHUANAHA.

Ho ne Oyzmer nm B Takoi »Xe Mepe YrHETEHO U IH-

Tanue? MBI yXe 3HaeM, YTO 3TOIO HE MOXKET ObITb.
MBI BUJIENH, YTO PACTEHUE MOXKET yTHIIM3HPOBATh Ha

! B OCHOBY 3TOif KpPHBOH S IOJOXWJI aKTHHOMETPHYECKHE
HaOIOZIeHNs], NIPOM3BEICHHbIE MHOIO B MoOCKBe (C aKTHHOMeT-
pom Kposa) eme B 1884 r. u naBiime pesysbraThl, BECbMa CO-
roacHele ¢ gaHHBIMH KpoBa m CapembeBa. Ilpu mepeuncieHun
Ha TOPU3OHTAIBHYIO IOBEPXHOCTh IIPUHSTO COOTBETCTBYIOIIEE
YHCIIO UIOJIS Mecsla py mmpote 30°.



CBOC ITMTAHHME TOJBKO NPUOIM3UTEIBHO IIOJOBUHY I1O-
JyJEHHOH MHCONALMM, TO €CThb TO KOJHYECTBO, KOTO-
poe Ha HalleM YepTexe JIeKHUT IO 4YepToil, a 3TO KO-
JMYECTBO BEPTHKAJbHBIH JHMCT (Kak BHIHO M3 YepTe-
kKa) YTHIM3UPYET IIOYTH TaK JK& XOpOLIO, KaK TOpH-
30HTANBHBIA. Ecim jke MBI IPUIIOMHUM, YTO C YMEHb-
IICHUEM COJCPKAHUS BOJbI B TOPM3OHTAJIBHOM JIMCTE
OBICTPO MAJaeT €ro CHOCOOHOCTh pasjaraTth YIJIEKUC-
Joty, To,

BEpOATHO, OyJaeM BIpaBe 3aKIIOUHTh,

BEPTHUKAJIBHO CTOAIIUA JIUCT THUTAETCS

4TO
HEe Xyxke, a
MOXeT ObITh, M Jiydlle ropusonraipHoro!. Takwe 00-
pasom,

MOJIO)KCHUE JIMCTOBOM IUIACTMHBI B  IIJIOCKOCTH

Mepuanana, pebpoM K 3€HHTY, JIODKHO OBbITh pac-
CMaTpUBaEMO KakK OJHO M3 CaMbIX COBEPIIEHHBIX pa3-
pelieHnii, Ka3anoch OBbI, Hepa3peliuMON 3aJadu: I0-
HU3UTh WCIApEeHHe JIMCTa, HE Oocnalmsis ero cmocod-
HOCTHU IIUTAHUAA.

BecbMa J11000MBITHO, HYTO O3TH CaMble COBEPIICH-
Hble mpucrnocoOsiecHuss B 0OoppOe ¢ 3acyxXoll pacTeHHE
BBIpa0OTaJ0 B CAMBIX BBICIIMX CBOHMX IIPEICTABHUTE-
JIIX, TO3[HEE BCEX SIBUBIIMXCSA HA HaIIEHd IUIAHETE,

B DPACTEHUSX M3 CEMEUCTB MOTBUIBKOBBIX H CJIOXKHO-

IBETHBIX.

1Y%

Ilepen Hamu pasBepHYJICS JUIMHHBIA DS IPHUCIO-
coOineHnii, BbIpaOOTAaHHBIX pacTeHHeM B Ooppbe ¢ Tmo-
CTOSHHO TpO3SIIIUM €My 3JI0M — 3acyxoil. Ham moHs-
TEH CMBICH OJTHX IIPUCHOCOOJEHMH, WX 3HAYeHHE B
9KOHOMMH PaCTECHHSI,

SICHEHUE,

HO 3TO TENEOJOTHYECKOe O0B-
YIOBJICTBOPUTENBHOE C COBPEMEHHOW JKO-
JIOTHYECKOH TOYKM 3pEHHs, HUKOIZa HE YJIOBJIETBO-
psUIO BIIOJIHE, HE MOIJVIO, HE JIOJDKHO OBLIO YIOBIETBO-
pate  ¢usmonora. Ecom  1nms  coBpemeHHOro Omosora
JIOCTaTOYHO 3HATh, YTO Ta WM JApyras 4epra OpraHH-
3allMM TIOJIE3HA, JUI TOTO YTOOBI TIOHATh, YTO OHA
JOJDKHAa ObUla CIIOKHUTBCS W 3aKpEIHUThCs, TO Uil (QH-
3MOJI0Ta HY)KHO eIle pAacKphITh (DU3HYECKHEe YCIOBHS,
BBI3BABILME IICPBOHAYAILHOC BO3HHKHOBEHHE U pas-
BUTHE 3TOH OCOOCHHOCTH,

TIPUYHHY.

HAalTH ee MEeXaHUYECKYIO
DTO pacKpbITHE CpPEACTB, KOTOPHIMU JOCTUTHYTHI
TOpaKaroIIHE HAT Pe3yJIbTaThl, emle 0oJiee BBI3BIBACT

! M3noxeHHBIE 371€Ch COOOpaKCHHsI OBUIM MHOIO Pa3BHUTHI B
COOOIICHNHN, CHETaHHOM B OOTAHMYECKOH CEKIMH IIOCIEIHEr0
che3za ecteenmkcibitareneid B [lerepOypre.

bopwba pacmenuii ¢ 3acyxoii

Kpueble UHMEHCUBHOCMU COJIHEeYHO20 ceemd,
nada}omeeo HA 2OPU3OHMATIBHYIO NOBEPXHOCMb AUCma
U HA NOBEPXHOCMb UCMA pacmeHusl-komnaca

Hale YyAUBJICHHUC, Y€M IIPOCTOC 3HAKOMCTBO C PE3YyJib-

TataMH. Bplpaxasch KpaTKO, Mbl MOXEM CKa3aTh,
YTO MEXaHU3MBI, BBHIPAOOTAHHBIC DPACTEHHEM [UId 3a-
LOIMTBI  OT 3aCyXH, JEHCTBYIOT aBTOMAaTHUYECKH IpU
MOMOIIM TEX CaMblX BPaXAEOHBIX CHJI, C KOTOPBIMH
pacteHne BcTymaeT B OoppOy. YCIOBHS, BBI3BIBAO-
e WIM YCKOPSIOIIME KCIApeHHEe, PAaBHO KaKk M Ha-
CTYNHMBIIME YK€ €ro MOCIEeICTBUS, oOpalnaroTcs pac-
TEHHEM B OpPYIUs YCIEIIHOH OOpbpOBl C TpO3SIIM
310M. PaccMoTpuM HX Hoce1oBaTeNnbHO! .

IlepBeIM ycnoBHEM WCHApeHHsl SBISETCS, KOHEY-
HO, CONPHKOCHOBCHHE C BO31yXOM (Y IO/BOJIHBIX pac-
TEHHH, MOHATHO, 00 HCIApEHUH HE MOXXET OBITh U pe-
yn ). Ho WMEHHO BO3IyX WM, BEIPaXasiCh ONpPEAENeH-
Hee, €ro KHCIOpOJ BBI3BIBACT 0Opa3oBaHUE MPOOKH,
3aIUIIAIONIEH OpraHbl OT JaJbHEHIIEero HCIapeHHs.
3T0, HECOMHEHHO, JI0Ka3aHO ombiTaMd KHHM Hax oOpa-
30BaHMeM IpOoOKM Ha MoparneHHOM KapTtodene?. Be-
POSITHO, C STHM OCHOBHBIM CBOWCTBOM paCTHUTEIHLHON

KJIETOYKH — CIIOCOOHOCTBIO U3MEHSTh noa BIIMAHUEM

! Pa3BuThIe 37€Ch UICH IO3IHEE HEKOTOPBIMU HEMELKHMH
YUYEHBIMH OBUIH IIOJIOKEHBI B OCHOBY COBEpILEHHO HEyXadHOMH»
Y4EHHS O IPSMOM HPUCIIOCOOICH HI

2 Cka3zaHHOE 0 poOKe, BEPOSITHO, IPUMEHHMO U K Bellie-
CTBY CTEHOK KOXKHIIBL.
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BO3/lyXa XUMHYECKUH COCTaB CBOMX CTEHOK — CBf3a-
Ha camas BO3MOXKHOCTb Ha3eMHOM pacTUTENbHOCTH.
He oOmamaii pactutenbHas KJIeTOYKa 3THM CBOMCT-
BOM. II€pPBOHAYAIbHOE HOJHOE HAaCeICHHWEe HUTEH IIIa-
HETBHI OJIHA JIK BBIOPAJIOCH OBI JAJICKO Ha CYIIY.

Ho Bo3gyx Tem Oonee cHOCOOCTBYET HCIapEeHHIO,
4YeM OH Cylle, U BOT Ha OCHOBAaHMM MHOTOYMCIEHHBIX
9KCIIEPUMEHTANBHBIX ~ HCCIENOBAaHMH MBI  yOexaaeM-
cA. YTO MMEHHO CyXOCTb BO3JyXa BBI3bIBAET BOJIOCHC-
TOCTb PACTEHH, YTO 3TO YCIOBHE, YCKOpSIOLIEe MHC-
nmape€Huec. SBIACTCA B TO XK€ BpEMA CpECACTBOM IJiA

BBIPAOOTKM OJHOTO W3 BAXHBIX IMPHUCIIOCOOICHHH,
€ro YMEpPSIOIIHX.

Ceer (Wwnu, BEepHEE, HArpeBaHUE CONHCYHBIMHU JIy-
YaMd) OTHOCHTCS K 4YHCIy (aKTOpoB, Hamboiee BIH-
SIOUIMX Ha HWCTIapeHHe, U B TO XK€ BpPEMs LENBIH PO
OTIBITOB TIOKAa3bIBACT, 4YTO MOX Oojee MpPOAOKHTEIb-
HBIM BJIHSHHEM CBETa BbIpalOaThIBalOTCA (OPMBI, HC-
MmapsroIue MeHee, 4eM (OpMBI, BBIPOCHIHE B TCHHU.
DTO 3aBHCHUT OT TOrO, YTO KIJIETOYKH, B OCOOCHHOCTH
KJICTOYKM KOXXHUIIBI, IIOJy4aroT CTEHKH Ooliee TOJ-
cThle. MeHee mpoHumaemeie!. Cepx Toro, B oOImeit
CIIO’)KHOCTH, JIUCTOBBIE OpPraHBl Ha COJHIE HE JIOCTH-
raloT TaKkoro pasMmepa, Kak B TEHH, — CIIeIOBaTElb-
HO, Ha COJIHIIE COKpalIaeTcsi oOmas MOBEPXHOCTh HC-
mapeHnsi. HakoHen, WMEHHO CBET BBI3BIBACT JBIKE-
HHUE JIMCTOYKOB MOTBHUIBKOBBIX PACTEHHH W CKpydYHBa-
HHE YEepeIIKOB pAacCTeHHs-KOMIaca, MNPUBOAAIIECE €ro
IUIACTUHBI B IUIOCKOCTh MEpHUAMaHa. B TeHW 3TuX sB-
JeHWii He TPOUCXOIMT, a Yy TOCICTHEr0 pPACTCHUS
ITanro ynanoch, W3MEHsA Yachl OCBEIICHHS, H3Me-
HSATB U IOJO0KEHHUE JINCTHEB.

Eme 3ameuaTenbHee MEXaHH3MBI, ITyCKaeMBIC B
X0 CaMUM WCHApeHHWEM WIH, BepHEe, HACTYHAIOUINM
3aBsiiail HeM. TakoBO cCBepThIBaHHE JIMCTOBOM ILIac-
TUHBI, HaOnIogaeMoe y CTemHBIX TpaB. B mpocreii-
WX CIy4asX OHO OCYIIECTBISCTCS TaK: BO BHYTPCH-
HEM YIJIy CKJaJOK, 10 KOTOPBIM Meperndaercs JHCTO-
Bas IUIACTWHA, HAXOIWTCA HEXKHass TKaHb, IIEPEIOI-

HCHHas BO}IOﬁ " pacnuparouias JOJIBKH JInuCTa,

lOTHOCUTENBHO OnMrKaliiel MPUYMHBI TAKOTO M3MEHEHHS
MHeHUsI OOTaHMKOB B IOCIHEIHEE BpeMs pacxonsrcs. Hewsse-
CTHO, JICHCTBYET JIM CBET HENOCPEICTBEHHO WM TOJIBKO KOC-
BEHHO uepe3 ycwienue ucnapenus. Ho s Hac 910 Ge3pasimid-
HO; JUISl HaC BaKCH Pe3yJbTaT, YTO CBET, YCKOPSIOIIUN HCIape-
HUE, TIPH IPOJOJDKUTEIIBHOM JICHCTBUM TIOHIKAET €ro.
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BCTPEUAIOMMLCS 37eCh II0[ OYCHb TYNBIM YIJTIOM; KakK
TONBKO MPHUXOA BOIBI IIEPECTAHET IIOKPHIBATH PACXOL
ec Ha HUCHapeHHe, MpeXJe BCEro CHafaeTcs 3Ta JIErKo
ucrapsromasl TKaHb, W HE paclupaeMble Oojiee J10Mb-
KM JHcTa 3axyonelBaroTcsa. CIOBOM, MBI HMMEEM 3]eCh
MEXaHW3M, MOMOOHBI [BEPHOH IpyXKHWHE, HO JBOH-
HOH, TaK 4YTO JBEpb OTKPBITA, IOKA OJIHA IIPYyKHHA
IpeojionieBaeT JelCTBUE JApPYrod, U
KOT'Jla epBasi IpyKUHA ocIabeBaeT.
Eme mnpome yCTpoeH yAUBUTENBHBI MEXaHU3M
aBTOMAaTUYECKOIO 3aKpbIBAHUS YCTBUII,

3aXJIOIBIBACTCS,

Korja B pac-
TEHWH OOHapy>KMBaeTcs HEJNOCTaTOK B Boje. Mexa-

HU3M 9TOT BIIOJIHE YAOBJIETBOPUTEIILHO U3YUCH

[Ieennenepom. IlocrapaeMcss OOBSCHHTH €ro  XOTS
O0bl B campIx oOmux ueprax. OTBepcTHe YCTHHI[ 0Opa-
30BaHO IPOJOJITOBATOM ILENBI0 MEKIY ABYMs Ceprio-
BUIHbIMU KieToukamu (dur. 48). CTeHKH O5THX Kile-
TOYEK,

npuieraronmmye K MICiard, MOryT BBIIPAMIIATH-

csi, W TOTOa INEeNb 3aKphITa (@), WIA MOTYT CTaHO-
BUTHCS BOTHYTHIMH B CTOPOHY IICIH, W TOIIAa OHA IIH-
poko packpeiBaercst (b). Ilpsimas WM UCKpUBJIEHHAs
nyroro QopmMa OKaWMIIIOIIMX KJIETOYEK, B CBOK OYe-
penb, 3aBUCHT OT TOTO, YTO CTCHKH HUX. OOpalicHHBIC
K 1menu, Oonee TOJCTBI, YeM CTEHKH, OOpalieHHbIe
Hapyxy. BcnenctBue Takoro HEpaBHOMEPHOTO YTOII-
[ICHUS CTCHOK KJICTKH, ICPEIONHEHHBIE COKOM, HC-
KpUBIIAIOTCA JAYroi, packpeiBasg menb. Ho Kkak Tousb-
KO, TpH HAaYMHAIOIIEMCS 3aBSaHUM, [aBJICHHE COKa
HayHeT YOBIBaTh, BHYTPCHHHE TOJICTBIE CTEHKH, Kak

MPY)KUHBL,  BBIIPSAMILIFOTCS  H, CONMDKAsCh  KPasMH,
3aKpBIBAIOT IIeNb. biaromaps 3TOMy MNpOCTOMY pery-
JSATOpY UCHapeHue camo cede KiaieT npeel.

Haxkoner, cambM

COBCPLICHHBIM  aemomamuyec-

Kum HpI/ICHOCO6HCHI/ICM, OYCBHUJHO, [JOJDKHO CYHTATh

BBI3bIBAEMOC HMCIIAPCHUEM TMOOHATHC BOAbBI B pacTe-

HUU. 3)160}; MbI MOXEM TOJBKO KOCHYTBCA ITOI'O
CJIOKHOT'O BOIIpoOcCa. I[J'Iﬂ Hameﬁ nuenu, BIIPpOYEM, HO0-
CTaTO4YHO CJICAYIOMINX, BIOJHE YCTAHOBJICHHBIX IIO-
HOX{CHHﬁ. B CoCyJax, IO KOTOPbIM JBHXKETCA BOJA,
NOoYEeprHyTass KOPHEM U3 IMOYBbI, BCTPEYANOTCA IIy-
3BIPBKM  BO3JyXa. OTOT BO3IyX HAaxXOAWUTCA B paspe-
JKCHHOM COCTOSAHHH, TaK 4YTO COCYyHIbl, C 3T0ﬁ TOYKHU
3pE€HUA, MOryT 6I)ITB yHOZ[O6J'IeHI;I BCaChIBaKwOIIIUM Ha-
cocam.
e

HUE BOJbl JHCThAMHU. TakuM o0Opa3oM, camblii mpo-

[TpyuunHOM, BBI3BIBAIOIIEH M TOJJICPIKUBAIO-

OTO pPa3peXKECHUE BO3AYyXa, OKa3bIBACTCA HCIApe-

LIECC UCTIAPEHUS BOJIbI TIPUBOJUT B ACHCTBHE HACOC.



Kauarolmui Boay M3 nouBbl. JlelicTBue 3TOro Hacoca
OYEHb COBEpIICHHO: OH IOAAeT BOIY IO Mepe ee pac-
XO/a. TaK YTO, KaK MBI paHbIIE BHIEIH, BCACHIBAHHE
BOJBI MOJXKET CIyXHTh JaXXe MEpOH €€ HCIApeHUsL.
Tem He MeHee MOJIHOTO COOTBETCTBUSI MEXKIY IBYMS
MpOIIECCAaMH HE CYMIECTBYET, M 3aBSaHUE B OONbIIEH
YaCcTH CIyd4aeB SBISIETCS MPU3HAKOM HE IIOJIOXKH-
TEJILHOTO HEJOCTaTKa BOJBI B IOYBE, a TOJBKO IO-
CIIEICTBHEM BPEMEHHO  HApYIIECHHOTO
MEXAY €€ NIPpUX0J0M U pacXoa0M B paCTCHHUU.

TonekO BeIpabOTaB 3TOT ammapar IJsi aBTOMAaTH-
YEeCKOT0 BO3MEIIECHUsS HCTapsieMOil BOJBI, BHIOpaBIIIe-
ecs Ha CyIIy pPacTeHHE MOIJIO CMENO MOAHSITHCSA B BO3-
IyX, TIOTSIHYThCSL K COJIHILY, IPOHTH BCE T€ CTAaAUM CO-
BEPILICHCTBOBAHUS,

paBHOBeCHs

KOTOpblE OTAENAIOT MPU3EMHUC-
THII MOX OT BEJIMKaHA HBKAINITA, Y3KOJIHCTHIH ILIa-
YH OT IIMPOKOJHCTOTO IUIATaHA, WIIYIIUH BIAKHOCTH
W TEHU TAIIOPOTHUK OT CMeJNIo OOpIOIIErocst ¢ 3acyXou
W 3HOEM CJIOXHOIBETHOro. MTak, MBI MMEIH IOJHOE
OCHOBaHHME CKa3aTh, YTO BBLJAIOLIAACA dYepTra BcCeX
MEXaHH3MOB, BBIPAOOTAHHBIX OPraHU3MOM M 3a-
IIUTBI
cmuy, B TOM, YTO OHM OOpAIIalOT Ha TOJB3y PACTCHHS

Z[eﬁCTBPIe TE€X CaMbIX CHJI, C KOTOPBIMU OHO BEICT

OT 3aCyXH, BBIPpAXACTCA B HUX dA6mMoOMamuyiHo-

00pr0Yy.
\'

IloaBoast UTOr TOMY, YTO MBI 3HaeM 00 HCHAPEHUH
BOJIBI PACTCHHUEM, MBI MOXXEM OCTAHOBHTHCS Ha Cle-
nyrommx o0mux BbIBoAax. llporecc ucnapeHust B Tex
pa3sMmepax, B KaKHX OH OOBIKHOBEHHO COBEpIIacTCS B
MPUPOZE, MOXKET OBITh CKOpee pacCMaTpHBacM Kak
HEM30e)KHOe (H3MUYECKOE 3JI0, YeM Kak HEeoOXOoammoe
(uznonornueckoe [Ipuuunoit  sToit
HEM30C)KHOCTU SIBJSICTCS TIOYTH TIOJIHOE TOXECTBO yC-

JIOBHH 3TOTO MPOIECCAa C YCIOBHUSMH BO3MYLIHOTO ITH-

OTIpaBJICHUE.

Tanus pacreHus. Orcrona
YTO BCE MPHCIIOCOOJICHHS, BCTPEUYCHHBIC B PACTCHHH,

CTaHOBUTCA IIOHATHBIM,

HampaBjieHbl K TOMY, 4TOO OIpaHUYUTh, YMEPHTH 3Ty
HETNPOU3BOJUTEIBHYIO TpaTy BoIbl. CaMbIMH COBEp-
LICHHBIMH W3 HHX, OYEBHIHO, NOJDKHO IPHU3HATH Te€,
KOTOpbIE OCYIIECTBIISIIOT HAMOOJBLIYI0 SKOHOMHIO B
BOJIC C HAaWMEHBIIUM Yyiepbom g mutanusd. Hako-
Hell. IJIaBHasi OCOOEHHOCTh BCEX OJTHX IIPHCIOCO0ie-
HUH 3aKJIF0YaeTcsl B TOM, YTO OHU NPEACTABIAIOT Xa-
pPaKTep asmomamuyeckux PEryjasTOpOB, IPHUBOMAU-
MBIX K JEHCTBHE TEMH CAMBIMH YCJIOBHSIMH, KOTOpBIE

bBopvba pacmenuii ¢ 3acyxoii

BBI3BIBAIOT ucmnapeHue, Wl CaMbIM TporeccomMm Hcna-
peHus.

VY3HaB, Kak OOpeTcs ¢ 3acyXol pacTeHHe, €CTeCT-
BEHHO 3a/aThCs BOIPOCOM: MOXET JIM U B 4EM MOXKET
nojpaXkaTb eMy 4YesioBek? MHe KaXeTrcs, YTO MOXKET,
" B OYCHBb MHOI'OM.

IIpesxme Bcero MONIE3HO OCTAaHOBHTHCS HA TOU
MBICIIH, YTO HET OCHOBAHHMS IPUHUMATh, YTOOBI HCIIa-
peHHe B TeX pa3Mepax, B KaKUX OHO OOBIKHOBEHHO
coBepIIaeTcsi, caMo 1o cebe ObLIo HeoOXOAUMO Ui
pactrennsi. HampoTuB TOro, Mbl BHAENH, YTO OHO MO-
KeT ObITh Oe3 Bpela 3HAUUTEIBHO MOHMXEHO U 4TO,
HAao0OpOT, YCHJICHHOE, HE BO3MELIAEMOE KOPHEM HC-
MapeHne Aake O TOSBICHUS OYEBUIHBIX IPH3HAKOB
3aBAJIaHUs YTHETaeT NUTaHUe PACTEHHS M €ro pocT!.
Takum oOpa3oM, B Goubliell YacTH ClIydaeB IOHMKE-
HUE UCIApeHHs MOXET OBITh TOJBKO OJaroTBOPHO
U pacTeHusi2. 3areM caMo CO0O# OYEBHAHO, YTO Ye-
JIOBEK MOXXET PEryJMpoBaTh OTHOLICHHE PACTCHUS K
BOJC JBYMs IIyTSMH: IAacCHBHO -"IOAYHMHSSACH TEM
KIMMaTHYECKUM YCIIOBHSIM, KOTOpPBIE JaHbl IPHPO-
O MecTa, TO €CThb BO3MOXKHO SKOHOMHO pacxomys
€CTECTBEHHBI 3amac BOJIbI, WJIH aKTHBHO — YBEJH-
YyMBas JTOT 3arac, COo3/laBas A PACTEHHS] HMCKYCCT-
BEHHYIO OOCTaHOBKY, OoJjiee ONarompusTHYIO, 4eM Ta.
KOTOpasi JJaHa HEMOCPEICTBEHHO MPHPOIOH.

OcraHoBUMCS TIOpOOHEe Ha Mepax HepBOH KaTe-
rOpuH, KaKk HMEIoUMX Ooyiee ONHM3KOE OTHOLICHHE K
HpPEIMETY 3TOH JIeKIMH. PeryianpoBarh pacxon BOABI B
pacTeHHH, Kak ¥ BOOOIIE Bce, Kacalolleecs OTHpaB-
JIEHUA W CTPOEHMS DPACTEHUs, UYENIOBEK MOXET TaKKe
JIBYyMsl MyTSAMH: IIOJB3YSICh HAJINYHBIMH CBOMCTBaMU
OpraHu3Ma WM OKa3blBasi Ha HEro BO3JCHCTBHE IpU
HOMOLIM BHEIMHUX (akTopoB. B mepBoM ciydyae oH
JOJDKEH BOCIIONIb30BATHCSI BCEMU OCOOEHHOCTSIMH Op-
raHM3alMd, KOTOpbIE OCYLICCTBMJIO CaMO pAacTEeHHE,
TaKk Kak co30amb HOGble B OYKBAIBHOM CMBICIE OH
0oObIKHOBEHHO OeccwiieH. [Ipu BbIOOpE KyJIBTYpHOTO
pacTeHHsi OH JOJDKEH, CIIeIOBATENBHO, CUUTATHCS C
€ro MOTPEeOHOCTHIO B BOAE WM — €IIIe JIy4llle — J0JI-

! HamoMHIO ele BBIBOJ, CICNAHHBI BBIIIE, YTO YCHICHHOE
HCHapeHHne, cHabkas pacTeHHe OECHONe3HBIM H30BITKOM MM
MOpAJIbHBIX BEIECTB, HCIPOU3BOAUTEILHO HCTOIIACT TOYHY.

2 KpoMme Tex. BEpOSITHO, PEOKHX YCIOBHH. KOrja, KaK MBI
BHJIEIHM, UCTAPEHHE CIIY)KUT PEryjsiTOpOM TEMHE|H|Typbl pac
TEHHSL.



Mpuwowere V

JKeH BBIpabaThiBaTh Ha MECTE IOPOIY, JOBOJILCTBYIO-
LIyr0Cs1 HaAWMCHBIIMM KOJIMYECTBOM BOBI. 3}1er MO-
T'y4UM CPEACTBOM SIBJISETCSI K €ro yCiIyraM Hauyajlo HcC-
KyCCTBeHHOro otbopa. Hawamo 510 mmpoko mpuia-
rajgock s BbIPaOOTKH yCOBEPLICHCTBOBAHHBIX IIO-
pol, HO eiBa JM Koraa-HUOyIb ¢ TOM CHeluanbHOU Iie-
JBI0, KOTOPYIO MBI Temephb mMmeeM B Buay. OOpama-
JIOCh IOYTH HCKIIOYUTEIBHOE BHHMMAHHE HA OpraHbl,
pagu KOTOpbIX KyJIbTHBUPYETCS JaHHOE pacTeHHe, WU
eIBa JM KOTJa B JIOCTATOYHOH Mepe Ha OpraHel, Oe3
MOCPE/ICTBA KOTOPBIX HE IIOTy4aich OBl 3TH HPOIyK-
TBl. He oOecreunBaach OBl caMas BO3MOXKHOCTB Cy-
IIECTBOBAHMs OpraHW3Ma IIpU TeX WIM HMHBIX HeOnaro-
NPUATHBIX ~ YCIOBUSIX. YPOXKallHOCTb, KayecTBO Che-
JOOHOM WM Tak WIM MHa4ye WAYyIIedl B MOJB3Y YacTH —
BOT TJIaBHAsA, IOYTH HCKIIOUMTENbHAs 3a00Ta XO3fH-
Ha TIpU BBIOOpE MOPOABI, IPUYEM HE BCerja emie INpH-
HUMaeTcs BO BHHUMaHME, 4TO pAacTeHue, Jamollee Xo-
polye pe3ysibTaThl IPU OJHUX YCIOBHUSX, MOXET UX H
HE JaTh IPHM COBEPILICHHO HHbIX. OOpamanoch U INpH
BBIOOpE TOM WM APYrod MOpOXABl JOCTATOYHOE BHHMa-
HME Ha JUIMHYy KOpHeH, oOecrnednBaroityro Oonee
oOwibHBI Tpuxon Boapl? OOpamangoch JIM KOrja-HU-
OyIb BHHMaHWE Ha TONIIMHY KOXHIIBI, Ha OITyIICHHE
WIM BOCKOBOM HAJleT JIMCTHEB, HA YMCIIO YCTBMI, CBEp-
TBIBAHUC

WIM  [IePHOJUIECKOe

BbIX IUIQCTHH MJIM, HAKOHCII,

CKJIaZIbIBAHHE  JIMCTO-
Ha WX TOJOXXEHHE K TOo-
puzoHTy? Bce 3T0 00CTOATENBCTBA,  COKpAILAOIINe
pacxox Bompl. MbI BHIENH, HAalpuMep, YTO OJHO Bep-
THKQJIbHOE IIOJIOKCHHUE JINCTHEB IPH H3BECTHBIX KIIH-
MaTHYECKHX YCJIOBHSAX MOIJIO OBl BHECTH 3KOHOMHIO
HA HCHApeHHWH, DPABHOCHIBHYIO OOHJIBHOMY — OpOLIIe-
HHIO, — W KTO 3HAeT, CO BPEMEHEM, NpH BHHMATEIb-
HOM W3yYeHHH, HE YIAacTCs JIM TOJMETHTb M YCOBep-
LICHCTBOBAaTb OTOOPOM OTO SIBIIEHHE, OOHApY)KCHHOE B
Oonee WM MeHee SICHOW CTEHEHH y HEKOTOPBIX HaIlIUX
KyJBTYpHBIX M JAUKopacTymmx ¢opm? B camoe Henmas-
Hee BpeMs oOHapyxwics akr, 6oree
OnM3KOe OTHOIIEHWE K 3aHMMAIONIEMy Hac BOIPOCY.

Oka3bIBaeTcs,

HMMEFOIIHUI
9TO OCTH HAaIlMX 3JIAKOB HCHAPSIOT
3HAYUTENIbHBIC KOJMYecTBa BOmbl — cBbime 40% Bce-
TO KOJMYECTBA, HCIAPSEMOr0 PAaCTCHHEM B 3TOT MEpH-
on ero >xm3HU. OTCIONA TMOHATHO, KaKOe BaKHOE 3Ha-
yeHne B OOppOe C 3acyxod uMeno Obl MPEarnoyYTeHHE
0e30CThIX  pa3sHOBUAHOCTEH. Hackompko TONE3HA |
ocyliecTBMMa ObUla OBl Takas Mepa, MOXKET PEIWTh,

KOHCYHO, TOJIbBKO TOYHO TTOCTaBJICHHBIN OIlbIT, W 3TO,

HECOMHCHHO, OINH u3 BOIIPOCOB, 3aCTy’KUBarOMUX
CaMOro CEPLE3HOI'0 BHUMaHUs!.

DTrMu YKasaHusiMU 94 TOJIBKO  XO4y  IMOSACHUTH
MBICJIb, 4YTO, C PpaclpoCTPpaHCHUEM (1)]/[3I/IOJ'IOFI/I'-IGCKI/IX

3HaHMI, TpU BHIOOpE MOPOA CENbCKUH XO03iMH He Oy-
JIET PYKOBOJWTHCS TOJIBKO CBOMCTBAMHM OJHHX ILICH-
HBIX TIPOOYKTOB, a Oomee AanbHOBUIHO Oyner oOpa-
maTth BHUMAaHME HAa CBOICTBA M JPYTUX OPraHOB H
NpH  JOJDKHOW HaOMIONAaTeNbHOCTH M TEPICHHU BBIPa-
OoraecT myTeM OTOOpa TaKHe MPUCIIOCOOJCHHS B
O0oprOe ¢ 3acyxoil, KOTOpble OyOyT IPEBOCXOIUTh BCE
TO, C YEM MBI TOJBKO YTO YCIENH O3HAKOMHTHCS, B Ta-
KoM JXKe Mepe, Kak M COYHBIE IIOAbI U TSKEIOBECHBIE
3epHa HallMX CalOBBIX M IIOJEBBIX pACTEHUH IpeBOC-
XOIIT COOTBETCTBYIOIIME OpraHbl HMX OTHAJICHHBIX M-
KOPacTyLIMX MPEIKOB.

K 4ucnmy BHemHHMX BO3AeiHCTBHI, HpU HOMOLIM KO-
TOPBIX YENOBEK MOXET IIOHH3UTh HENPOH3BOIUTENb-
HyI0 TpaTy BOJbI pAacTEHHEM, OTHOCHTCS INpEexae Bce-
ro npuMmeHeHue ypoOpenmid. llemsni psiq HaOmonare-
Jeil TNPUXOOUT K COINIACHOMY 3aKIIOUEHHIO, 4YTO JUIS
pacTeHuii, TONy4alolMX YynoOpeHue

TIOHMXXaCTCA

(ocobeHHO  a30-

TI/ICTOC), YKa3aHHOE€  BBIIIE€  OTHOLICHUC

MEXIY O00pasyloIMMCsl OpPraHHYEeCKHM BEIIECTBOM U
HCIApAEMOI0 BOJOH, TO €CTh HA KKIYIO EIMHHIYY Be-
ca 00pa3yeMoro OpraHM4YecKOro BEUIECTBA PpACTEHHE,
MoJyunBlICe YAOOpeHHe, HCIapsAeT MeEHee, YeM pac-
TeHWe, He moiyuuBliee ero. He ciemyer, omHako, MO-
HUMAaTh OTOT BBIBOJ TaK, YTO pacTeHHe YI0O0peHHOe
UcrapsieT MeHee HeyIOOpeHHOro,

HHE MOIJIO OBl

TaKoe TOJKOBA-
HOBECTU K IMeYalbHbIM HEIOpa3yMeHH-
aMm. Pacrenue, mnomyuusiee

ynobpeHue, ucmapsier

abconomno Oonee BOABL, YTO W TOHATHO, TaK Kak
OHO Da30BBETCA POCKOLIHEE M 00pa3yeT OOJbIIyI0 IO-
BEPXHOCTh HCHAPEHHS, HO 3Ty BOLY OHO pacXoAyeT C
omnocumenvho OONBIIEH TIONB30H, Tak Kak 3a paB-
HOE KOJMYECTBO BOABI JaeT Oojiee OpPraHMIecKoro Be-
LIeCTBA B CPAaBHEHMU C pAaCcTCHHEM, HE MOJY4YMBIIUM
ynoOpenusa. OTO pas3inyue, OYEBUJHO, OYEHb CYIIECT-
BEHHO, U €ro MHOJIE3HO Bcerna uMers B Buay. Ecnu, Ha-
IpUMep, PACTEeHHI0 OyAeT JOCTYIHO KOJHUYECTBO BO-
JTBI, TOJIBKO CTPOTO 00eCIIeurnBaroIiee MajIblil ypoxaii,

! BbICKa3bIBAIOT, HANPUMEP, MPEANOIOKCHHE, UTO OCTH
CBOMM HCIIAPEHHEM CIIOCOOCTBYIOT TPUBJICYCHHUIO ITHTATElb-
HBIX BEIIECTB B KOJIOC, HO 3TO HY)KIACTCS ClIe B MOITBEPKIC-
HUH.



TO yHOOpEHHEM MBI TNOXAIyH, MOXKEM IIOCTAaBHTH €ro
B Taku€ YCJIOBUS, YTO OHO JAcT ypoxKal ele XyILIHH,
TaK KaK HECBOECBPEMEHHO MOXET HCTOLIUTh CBOH Or-
paHuueHHbIM 3amac Boxbl. IloHmwkaromas ucnapeHue
poib ymoOpeHHs emie He BIOJHE pa3bsCHEHA Teope-
Bo3zmoxHo, 00HIIbHOE

CYTCTBUC OpraHM4eCKHUX BCHICCTB B COKE paCTeHI/Iﬁ

THYECKH. 4yro Ooinee npu-
MPOCTO TOHIKAET CKOPOCTh HCIIAPEHUsT TUX PacTBO-
POB, HO BO3MOXHO H Cclefyiomiee OOBSCHEHHEe. MBI
BHUACIMA BBINIC, YTO HAa COJIHEYHOM CBETC HCHAPEHUE U
MUTaHue (TO €CTh Pas3iIOKCHUE YTJIEKHCIOTHI) 3aBH-
CSIT OT JIyded, TIOIVIOIIAEMbIX 3€NIEHBIM BEIECTBOM
micTa  (XJI0podHIoM), Tak uTo (paHily3ckue Gusm-
OJIOTH TIpe/yIaraloT O00O3HAYMTh STOT YaCTHBIM Cilydait
HCHApeHuss OCOOBIM TEPMHHOM — XJI0pPOBANOPU3A-
yuel. Bciencrsue 3TOro B MPUCYTCTBUU  YITIEKUCIIOTHI
HCIIapeHHe Ha CONHIE IIOHIKAaeTcs, TaKk KaK dacTb
COJIHEUHOH »SHEpruy, HAyIleH WHAade Ha WCIapeHHe,
3aTpaunBaeTCsl Ha XHMUYECKHH TIPOLECC Pa3IIOKEHUS
YIJIEKHCIIOTEL. B HacTosiiee BpeMst MBI €llie HE HMEeM
BO3MOXKHOCTH CTPOTO Yy4YeCTh KOJNMYECTBEHHOE OTHO-
IIEHHE JTHX MPOLECCOB MEXIy COOOH M KOJIMYECTBOM
CONIHEYHOW  DHEPTuM, IOTNIOMIAeMON  XJIOPODHIIIOM
aucral. Ho yxe Ha OCHOBaHMM IPHOIH3UTENBHBIX
JaHHBIX 00 HCIIAPEHWHM Ha COJHEYHOM CBETE MBI MO-
KEM 3aKIIOYUTh, YTO TPH OCIAOIEHWH MOIYASHHOTO
CBETa HAIOJIOBHHY IIOIJION[AEMOIl 3€JICHBIM BEIeCT-
BOM COJIHEYHOM 5Heprum OyAeT HEZOCTaTOYHO s
TIOJUIepKaHKsT TIPEKHEr0 WCHApeHUs W IIOJHOTO IHTa-
Hus. TakuM 00pa3oM, IPH BCSKOM HANpsDKEHWH COJI-
HEYHOTO CBETa HWKE YKA3aHHOTO IUTaHWE JIHCTa M
XJIOpoBaropu3anysl OyJyT HaXOOWTHCI B AaHTarOHU3ME
— JpYyruMu CJIOBaMH, IIMTaHUE JIUCTA 6y11eT npsaMo
COZICHCTBOBaTh IIOHIDKEHUIO uchapenus. Otcroga sic-
HO, KaK CYIIECTBEHHBI IaKe M C TOYKH 3pPEHHS HCHa-
peHHst BOABI 3a00THI O TOM, YTOOBI IMTAHUE JIHCTa ObI-
JI0 HauIydIlee, a 3TO, B CBOIO OYepeb, OCYIIECTBHMO
TOJNBKO TIPU YCJIOBUM YJIOBJIETBOPUTEIBLHOrO YyHoOpe-
Hust. Ecimm  HeoOXomuMo 3a00THTBCS O TOM, YTOOBI
KyJIbTYpHOE pacTeHHe SKOHOMHO IOJNB30BAIOCH J0-
CTymHOH €My BOJOH, TO eme BaxkHee 3a00TUTBCA O

1 310 cocraBnseT B HacToslIee BpeMs NpPEIMET MOUX HC-
cnenosanmii (1891). B HacTosmee BpeMs yxe HMEIOTCS IIPH-
Onm3uTENBbHBIE JaHHBIE (CM. MOIO cTaThio B «lIcTopmu Harero
BpeMeHn» «Ycnexu OotaHuku B XX Beke», 1918 r., u3a. mp.
I'panar),

Bopvba pacmenuii ¢ 3acyxoii

TOM, YTOOBI COpHAasl PACTUTENBHOCTh He OTHaBaa Oec-
HOJIE3HO BO3IYXY TOH BOJBI, KOTOPYIO OHa KOCBEHHO
oTHHMaeT y KynbTyp. To ke cooOpaxkeHHe, OBITH MO-
JKET, He MeIIaeT UMETh B BHIY U IIPH OLICHKE OIHOTO
KyJBTypHOTO TpHeMa, IOJIydalomero Bce Ooiee u 0o-
Jlee IIMPOKOE pacrpocTpaHeHue. Tak Kak OJHO M3 ca-
MBIX [ICHHBIX INHTATCJBHBIX Ha4yall MOYBBI — CEJIUTPA
— JITKO BBIMBIBACTCS, OCOOCHHO OCCHHMMH JOXK[If-
MH, TO MpEUIaraloT OCEHbI0, mocie yOopku xieda, 3a-
CeBaTh TOJs KaKUM-HHOYIb OBICTPO PACTYIIUM pacTe-
HHEM, KOTOPOE CBOMMH KOPHSMHU COOHpaio OBl CenmT-
py M 3aTeM camo IUIO Ha 3eleHoe ymoOpeHue!. Jlere-
PEH IPUBOIUT IPUMEP MOJOOHOTO OIbITA C TOPYHLCH,
npUYeM  JICHCTBUTENIBHO TpeKpaTuiICsS
CTOK JAPEHaXHBIX BOJZ. Ecii ropyuia CBOUM HCHape-
HHEM 3a/Icp)KHBajla TOJBKO TOT H3OBITOK MOYBEHHBIX
PacTBOPOB, KOTOPBI TAaK WIM HHA4Ye yJamwics Obl 3
HOYBBI, TO,

COBEPLICHHO

KOHEYHO, OHA IIPUHOCHIA OBl TOJBKO
MoJb3y; HO €CIIM OHa elle Yeplaja U3 3amaca OCEHHEH
BJIard, TO CHpAIUMBACTCA: NPU BCAKUX JM KIMMaTH4e-
CKHX YCIIOBHSIX MONb3a OT COEpexeHusl a30Ta BO3HA-
TPaJUT 33 U3PACXOJIOBAHHYIO BOY?

Ha ocHOBaHMM CKa3aHHOTO O HEOOXOIMMOCTH YCT-
paHEHUs COPHOM pACTUTEIBHOCTU JUIl OIpaHUYCHUS
pacxozma BOABI MOXHO OBUIO OBI CHenaTh BBIBOJ (M OH
OBUI czenaH), YTO B CIydyae ONACEHHs 3a HEeIOCTaTOK
BO/IbI IIOJIE3HO COKpAIIATh U YMCJIO PACTEHUH, BO3ZEIbI-
BaeMbIX Ha JaHHOH IUIOIIaI{, TO eCTh Ipuberarb kK 00-
Jee peKoMy IIOCEBY; HO 3TO 3aKJIIOUCHUE HYXKHO IIPH-
HUMAaTh C HeKoTopoill oroBopkoil. [Ipu HacTymneHun
3aCyXu I PAcTeHHs BaKHO HE aOCONIOTHOE KOJIMYe-
CTBO BOZBI B OKPY’KAalOLIECH €ro Mo4Be, a KOJIMYECTBO €€
B Onudicatiuiem COCEACTBE C KOPHSMH, WIH CTEIEHb
HachIIeHUs] TouBbl BojoM. Tak, ['enppurens mokasadi,
YTO TIPU OJHOM H TOM K€ aOCONIOTHOM KOJIYIECTBE BO-
bl B MajoOM TOpHIKE PAacTeHUE MOIJIO CYIIECTBOBATH,
MEXIy TeM KaK B OOJIBIIIOM OHO yXKe 3aBsalo.

Ho ecnu x03sMHY Ba)KHO OOECIIEUMTH CBOE pacTe-
HHE OT COPHBIX TPaB, PACXUINAIOLINX €r0 3a11ac BOIBL

I Korza 3eneHbIM ymoOpeHHeM ciiyxaT 6000BbIe pacte-
HUSI, TO 3Ta M0JIb3a yBEIMYMBACTCS €rne yCBOEHHEM a30Ta W3
BO3yXa.

2 T'opumIa J0JKHA ObITh OTHECEHA K CHIIBHO MCTIAPAIOIMM
BOJly PacTEeHHUsIM, TaK Kak, Mo Box mi u, Ui Hee OTHOLICHHE
MEX/1y 00pa3yroIHMMCsl OPraHHYECKHM BELIECTBOM M HCIapsie-
MOH BOIOI — !/g), MEXLY TEM Kak JUIs 3JIaKOB, MbI BUJIEIH,

OHO — /300~
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Cxema conneunozo nacoca Mywio

TO OH TONBKO C TOJIb30H MOXET NpHOeratb K 3aliuTe
Oonee KPyNMHBIX pacTeHHd — B (hOpMe JKHBBIX H3rO-
poAell M JECHBIX OIYyLIEK, 3aMEAIAIOIINX JABIKCHUE
BETpa U TEM 3HAYUTENBHO YMEPSIOIUX HCIapeHue.
Ha osr10oT pa3 oH TONBKO MOBTOpsieT B OOJIBIIEM Mac-
mTabe TO, YTO, KaK MbI BHJCIM, PACTEHHE IIUPOKO
IpuiaraeT B MUKPOCKOIIMUECKUX pa3Mepax.

[lepexomum Temepp K PacCMOTPEHUIO Mep, B KOTO-
pPBIX UYEJOBEK BBICTYIIAeT AKTUBHBIM JiesTeNieM, He
HPHUCIIOCOOISAICh K JAHHBIM KIIMMAaTHYECKUM  YCIIOBH-
AM, HE TOJUUHAACh, a HomuuHss cebe mpupony. Kak
HU TIOKaXXETCsl 3TO INapaJOKCalbHbIM, HO U B ITOH ak-
THBHOM CBOCH POJIM YEIOBEK, B OCHOBE, MOT ObI C
Hoib30d monpaxkark pacTeHuro. Ha 3T1oT pa3 3amaua
JIOJDKHA 3aKJII0YaThCsl HE B OIPaHUYCHUH pacxola, a B
oOecrieueHny IPHUXOJa BOABI Ha KyJIBTYpHOW ILIOLIA-
qu. KpyroBopoT Boabl B Impupozae, OOeCIeYeHHBIH B
o0IMX dYeprax, MOXKET OKa3aTbCsi HApyIIEHHBIM B H3-
BECTHOM MeECTE€ B HM3BECTHOE BpEMs, M IIOTOMY B 0OIb-
el 4YacTu cilydaeB 3acyXa SBJISETCSl IOCIEICTBHEM
He aOCOJIIOTHOTO HEZOCTaTKa B BOJAE, a JIMIIb HepaB-
HOMEPHOIO, HE COOTBETCTBYIOLIETO YCJIOBHUSAM KYJbTY-
pBl pacrnpefeneHus OCaiKoB B TEUEHUE TOAUYHOIO Iie-

puona. Ha wHamieit xme0G0opoaHON paBHHHE, OUYCBHIHO,
[JaBHYIO DOJb JOJDKHO WIpaTh COXPAHEHHE OCEHHHMX,
a ele BaXHEC — BECCHHMX BOJ, 3aJepKaHHE TOH
Macchl B KpaTKHH CpOK MpuOBIBaromerd u cOeraromieit
0e3 TOoNB3Bl BOXBI, KOTOPYIO JAlOT TaloIlHMe CHeral.
.31ech, OYEBHIIHO, MOTYT IIPUHECTH IIOJB3y JIBE MEpBI:
BO-TICPBBIX, 3aJePKaHUE BO3MOXHO OOJIBIIIEr0  KOJH-
YecTBa BOABI B CaMOH IIOYBE NPU MOMOLIM €€ PasphIX-
JICHUs. TO eCTh IIIyOOKOH, OCOOCHHO OCEHHEH, Bcraml-
KH, U COXpAaHEHHWE HE YJCP)KUBAEMOrO IIOYBOI H30BIT-
Ka B OBparax, IpeBpallleHHbIX B BopoxpaHwmmaZ. O
MOJIB3€  YCTPOMCTBA 3ampyA NPHUXOIUTCS  JOCTaTOUHO

YacTo CJBINIaTh, HO WX YCTPOMCTBOM paspemiaercs
TOJBKO TIOJIOBUHA — ¥ CPAaBHUTENBHO Oonee Jierkas
s3agaun’. M3 OOBIKHOBEHHBIX

NOJIOBUHA — rTyOOKHX

BOLlY
ellle HYXHO TMOJHATH JUIsi OpOIICHHS TIONICH, TaKk Kak
HEMHOT'O HalJIeTCsl, BEPOSATHO, MECTHOCTEH, I'ie ObI

OBparos, TNpEBpalICHHBIX B BOAOXpaHWIUIIA,

I 51 He KacarcCh 31€Cb HHU HCKYCCTBEHHOI'0O BbI3bIBAHUA

Jokzied, HM obneceHus. 3amedy KCTaTH, 4YTO pPacTeHUE Mpe-
3amaciuBocth.  CymecTByeT
LENBIA psil OCOOCHHOCTEH, IJIaBHBIM 00pa3oM B CTPOCHHM JIHC-
TOBBIX YEPENIKOB, NMPEBPAIIAIOINX HX B BOJOXPAHWIMING; Ca-
MBIM pasHTENBHBIM MpHUMEpoM ciIyxuT RavenaJa madagas-
cariensis, TaK Ha3blBaGMOEC «JCPEBO ITyTCIICCTBEHHUKOB», U
onauH BuA BopcsHkH. Crofia jke OTHOCHTCS 0co0as BOJOHOCHAs
TKaHb, BCTPEUAIOMIASCS MOJ KOXKHIEH MHOTHX pacTeHHH H
CITy>Kamas 3aracoM BOIBI.

(Takoe 3amepikaHHe 3UMHHMX OCAJIKOB M BECEHHUX BOJ B
HACTOSIIIEe BPEMs OCYIIECTBISIETCS B TIPAaHJHO3HOM ILTaHE
CTEITHOTO JIECOPA3BEACHHS, IMPHHATOM MapTUeil M IpaBHTENb-
ctBOM B 1948 1. minst 60pE0BI ¢ 3acyxoii. [Tpum. 1949 .)

2 Tlonb3a riyOOKOH BCHANIKK Kak OIHOH M3 Mep OOpBOBI ¢

CTaBJLIET HaM TakKXKe IPUMEPBI

3aCyXOH, KaKeTcs, He IIOJJICKHT COMHEHHIO BCIICICTBHE JIO-
CTUraeMOro €10 JBOMHOro pe3ysbTaTa — HAKOIUICHHS ¥ JTydIle-
ro cOepexeHus: Biard. [IpUmoOMHMHAIO pasHTENBHBIA IpHUMEp,
KOTOPBIH MHE caMOMy CiIyduioch HaOmonats. B 1867 r. Boib-
HOE OSKOHOMHYECKOE OOIIECTBO  OpraHMW30BaJO0  HECKOJIBKO
OIBITHBIX TOJeH. MHe NpHIUIoCch HAOMIOfaTh 3a OINBITAMH B
CuMOupcKoM yesie, TAe 3TOT ToJ OTINYACS MPOITOIDKHTEIb-
HOM 3acyxod. Tpu BO BCEX OTHOLICHMSAX CXOIHBIX Yy4acTKa
ObUIM BCIaxaHbl HA PA3IMYHyI0 [IyOHHY (COXOf M IUIyrom),
W OIHIM H3 TIJABHBIX PE3YJIbTATOB OKA3aJIoCh HPEHMYIIECTBO
rIyOoKod Bcmamkd. ['myOokas Bemamika, OYEBHAHO, BakHA
HE TONBKO KaK CPEICTBO IS yBEIMYCHHMs 3amaca BOIbBI, HO U
KaK CpeJICTBO JUIs pa3BUTHS Oosee TIyOOKO HIyIIMX 33 HEO
KOpHEH.

3 To ecTb, NPHACPKUBASICH TEPMHUHOJIOIUH HAIIETO H3BECT-
HOTO CHeIHaitucTa 3Toro nena JKWIMHCKOro, 0OecHednBaeTCst
TOJIbKO BOJIOCHA0KCHHUE, HO HE OBOJIHEHHE.



MOXXKHO OBUIO BOCIIOJIB30BAaThCSl ECTECTBEHHBIM CKa-
TOM, YCTPOWB 3ampylsl B 0ojee BBICOKO PACIHOJIOKEH-
HBIX BEPXOBbsiX OBparoB. IIpuberarb K NapoBbIM JBH-
raTellsiM Uil HOJbeMa BOIBI NPH JOPOTOBH3HE TOILIH-
Ba €/1Ba JIM OK&KETCA MOJ CHIy OOJBIIMHCTBY HAIIUX
XO03s1eB. 3/1eCh, €CTECTBEHHO, POXKAAETCS MBICIb O He-
00X0OIMMOCTH TOAPAKATh PACTEHHUIO M 3aCTaBUTh pa-
OotaTh Ha cebs Te camble BpakIeOHBIE W JapOBHIE CHU-
Jbl TIPUPOZABI, C KOTOPBIMH HPUXOIMTCS BCTyNaTh B
OoprOy. PacreHme crpamaeT OT HCCYIIAOUIMX BETPOB
U COJHEYHOIO 3HOS, M JTH CaMble BPaXHIEOHBIC CHIIBI
OHO 3aCTaBJIsET OTPaHUYMBATH CBOH pacxon W obecrie-
4yMBaTh Npuxox Boapl. [loueMy He Mor OBI chenmarb To-
ro xe uenoBek? Eciy romiaHalbl Npu IMOMOIIM CBOMX
BETPSHOK OOpIOTCS C OKEaHOM, MPEBPAIal0T MOpe B
CyIly, €ClI B HAIllMX TOPOJAAX Pa3INyHbIE YCOBEPIICH-
CTBOBAHHBIE BETPSHBIC JBHTATeNM KadaloT BOIy B
BEPXHHE STAKHM JOMOB, IOYeMy Obl TOT JKe BeTep He
MOr OBl MOAHATH BOJY CO JHA OBpara JO YPOBHS IIO-
aei? TloyeMy He 3aCTaBUTh €ro BO3BpAIATh KOPHIM
Ty BOAY, KOTOPYIO OH OTHHMAaeT y JIMCTBEI? A COJH-
Ie... OoYeMy He BOCIOJIb30BATHCSA €ro HAISIIHMH JIy-
yamMud Il opouleHuss nosned? M3BectHa ocTpoyMHas
nombITka  MyIIO  YCTPOHTH JCACTBYOIHE
COJIHEYHBIM HarpeBaHHEM, CIIOBHO CO3Ha-
TeJbHBIE CYIIECTBA, IOJAIONIME TeM Oojee BOIBI, UeM
CHJIbHEE 3aCyXa.

HACOCHI,
— HaCOCHI,

OcHOBHasi uzes COJHEYHOro Hacoca Mymio KpaiiHe
m3sHa 1o cBoell mpocrtote. [pencraBum cebe KoHy-
coobpasHblii cocyn u3 amcrosoro kenesa ABCD, mpo-
JOJDKAIOIMiCA B TPYOKy, MOTpY)XKEHHYI0 B Boxy (¢wur.
113). Meramiuueckass Kpblllka KoHyca (ba) BbIuep-
HEHa U TIPE/ICTAaBISAET MOBEPXHOCTh COJTHEYHOTO Harpe-
Ba. Ilpu s m d — wranmanbl, 00a OTKPBIBAIOIIHECS
BBepxX. [lpencraBum cebe, 4To mpHOOpP yXKE OTYACTH
HaNoJIHEH BOAOW. BcenencTBue pacimimpeHuss Harperoro
BO3IyXa B BEPXHEH YacCTH BOPOHKH BOJAA 3aKpHIBAET
KianaH d W, OTKPHIB KJamaH s, 4depe3 OOKOBYIO TPyO-
Ky monsiMaercst B cocyn (K), oTkynma depe3 cudoH (s)
BBUIBETCSI Ha HArpeTyl0 4YepHyIO IOBEpXHOCTh (ba).
Torma Bo3MyxX B BOPOHKE OXJIQJUTCS M, CKHUMAsCh, 3a-
COCET HOBOE KOJIMYECTBO BOABI (3aKpbIBas KiIaaH S U
otkpeBas d). Tem BpemeHeM Boja Ha KpBIIIKE BOPOH-
KU y CIlesla cTedb uepe3 b B BOJOMPOBO/, a BBIYEPHEH-
Hasi TOBEPXHOCTH CHOBAa HAUHET HArpeBaThCS COJH-
neM, ¥ T. A. Ammapar, KaKk BHIHO, JECTBYeT coBep-
IIEHHO aBTOMATHUYHO, 0€3 BCSKOTO 332 HHM yXOJa U TeM

bopvba pacmenuii ¢ 3acyxoii

yCIellIHee, 4YeM Kapue IpeeT coiHue. B mocnennee
BpeMss BO DpaHIUM NOSBUINCH COJIHEYHBIC HACOCHI
JIpyroil cCHCTeMBbl, IpUHaAIexamed Tenbe, U MOTy4UB-
mye, TMOBUIUMOMY, YK€ IPaKTHYeCKOe IpUMEHEeHHe™.
Amnmapar Tenbe OCHOBaH Ha HarpeBaHUM PacTBOpa am-
Muaka. [IpHeMHHKOM COJHEYHOro TeIa (WMHCOJSTO-
POM) CIYKUT KpbIllla HW300PaKEHHOTO Ha PHUCYHKE
ntrnannka  (pur.  114);
MeXIy COOOI0 IBYX JIMCTOB JKEJIE3HOTO TOJS, IpOoMe-
KYTOK MEXIY KOTOPHIMH HAIlOJHEH PacTBOPOM aMMHU-
aka. OcBOOOXKIAIONIMIICS aMMHMA4YHBIA Ta3 NMPHBOAUT B
JBIDKEHHE OOBIKHOBCHHBIN Ta30BBIM JBUTATENb H, OT-
paboTaB, MOIJIOMAETCS XOJOAHOW BOJOM M BO3Bpalia-
ercsi Hazaj B uHcousaTop. Ilpu moBepxHOCcTH HarpeBa B
70 xB. MeTpoB Hacoc moxasIMaeT B gac 60 KyO. MeTpoB
Bozbl Ha BbicoTy” 10 merpos?. Takoil Hacoc IOCTaBIsUI
OBl B 4ac Ha JECATHHY CIOW BOABI B 7 MWUIMMETPOB, a
BCE KOJIMYECTBO BOABI, KOTOpOro Hemocrago B 1891 r.
(c ampens o WIONs) MOMSIM BOCTOYHOHM Poccum, pas-
Hsulock 69 MuumMerpam. [lpyrumu  cioBamu, Takoi

OHa COCTOMT U3 CIIasgHHBIX

Hacoc, AEHCTBYIOIMHA JapoBOM CHMJION COJHIA, OCTa-
BUJI OBl B JECATh YacCOB HA JECSATHHY BCE TO KOJIMYECT-
BO, KOTOpPOro eil HejocraBano B 3acyxy 1891 r. Mpl,
OYEBHAHO, OJIM3KM K OCYLIECTBICHHMIO TaKHX COJIHEY-
HBIX HACOCOB, KOTOpBIE IaAyT BIIOJHE IPAKTUUECKHE
pesynbtatei. [1o ocHOBHOU uaee Hacockl MyIio ropas-
1o mpore. [IpaBna, oHM MOAHMMAIOT BOAY HA CpPaBHH-
TETbHO HEOOIBIIYI0 BBICOTY — IOITYTOpa METPOB, HO
IpH JICMICBU3HE HMX YCTPOMCTBA HMX MOXKHO PacIoio-
JKUTh ILENble Ps/bl, IOCTENEHHO BO3BBIIAOIIMMUICS
Teppacamy, a TIJIaBHOE, HACKOJIBKO MHE H3BECTHO, CIle
HUTJE HE TPUMEHSIACh Jpyras OCTPOYMHAas MBICIb
Mymio — 3HAYNTENBHO YBENMUYHTH JSHCTBHE STHX Ha-
COCOB, 3apsauB UX (pa3 HaBcerna!) JKUAKOCTBIO C HU3-
kol Toukoi kuneHus. Ilpocrora ycTpoiicTBa Takux
HAacOCOB M HX IENecO00pa3HO-aBTOMATHIECKOE JEHCT-
BHE TIIPH MOMOIIN JApOBOH CHIIBI 3aCITy)KHUBAIU OBI, Ka-
JKETCsI, 4TOObI HAJ HUMH ObIIM TIPOU3BEACHBI OIBITHI,
TeM Oosiee 4To U He0OXOIMMast )KHIKOCTB y Hac, Ka-

' O npakTHyeckoM NpUMEHeHHH Hacoca Mymio MHe, K CO-
JKAJICHHIO, HUYEero He M3BecTHO. Ero majfoByro ManmHy, neicT-
BOBABIIYIO COJIHIIEM, BHJCIH BCe, KTO MoObBal Ha Ilapmk-
CKOIi BbICTaBKe B 1878 .

2 To ecTh Ha YETHIPE C JIUIIKOM CaKEHH — BBICOTY, BO
MHOTHX CITy4asiX IOCTaTOYHYIO.

3 Ocraercsi, KOHEYHO, BOMPOC IKOHOMIYECKHii. Hacochr
Tenbe crost o1 3 000 10 5 000 ppanKoB.
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Conneunvuii nasec Tewe

JKErcsl, HaMIeTCsl MOJX pyKaMH: 9TO Te JIerkue Hedrs-
HbIE TPOMYKTHl, C KOTOPHIMH HAIlK HEe(TSIPOMBIIII-
JICHHUKHU, KaK MPUXOAMJIOCh HE pa3 CIbIATh OT JIoJeh
XOPOILIO OCBEJOMIIEHHBIX, HE 3HAIOT YTO U JIENIaTh'.

Berep u conHle, KayalolMe BOLY M3 OBparos,

NPEBpaIllCHHBIX B 3ampylbl, M I[OJAaoIIMe TeM OGosee
BOJIbI, YeM CHJIbHEEC B HEW MOTPeOHOCTh, — BOT paju-

KaJIbHOE , TEOPETUYECKH YJIOBJIETBOPUTEIILHOE paspe-

[IEHHE BOIpoca 0 60pbOe ¢ 3aCyXOit2.

! Ckazano B 1891 r. (ITpumeuanue 19191.)

2 ToBopsi 00 OpOIICHWH, HE MeNIaeT yKa3aTb U Ha CIIENyIO-
mee OOCTOSTENBCTBO. HecKompKiME — HAOMIOAATEISIME  yIOCTO-
Bepsiercst  (DaKT, YTO pacTeHHe, IMOIydaBIlee B HAdale CBOETO
pa3BUTHS BOAY B M300WIMM U B TIO3JHEHIIEM Bo3pacTe Ooree
TpeboBaTeNbHOE K Hel, Oolee CTpajgaeT OT 3acyXH, Jierde Mo-
JKET OBITh CMAJICHO COJNHLEM. JTa MPHUBBIYKA HE IMPEICTABISICT
HHYEro TAMHCTBEHHOTO U BIIOJHE MOXET OBITh OOBSCHEHa Ha
OCHOBAHMHM W3BECTHBIX (PU3HOJIOTMYECKIX [aHHBIX. Bo BCsSKOM
ciaydae, ¢ 9TUM (DAKTOM [OJDKHO CUMTAThCS HPH  pacmpereie-
HUU OPOLLICHNST, €CITH 3aI1ac BOJBI TOJIBKO OIPaHUYCHHBIN.
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[Ipupona,
MaT, Kak Obl

IpeBpalliecHHas: B IOCIYIIHbIA  aBTO-
CO3HATENBHO MNPETYNPEKAAIOMMH  TPO3-
Hoe OeICTBHE eIle [0 €ro HaCTYIUICHHWs, — BOT Hje-
abHOE  pa3pelleHHe  3aJadi,

MOXKET  BIIOJIHC

Ha KOTOpOM TOJBKO U

YCIIOKOUTBCS.  BOOPY)KEHHBI ~ HAayKOU
YeJIOBEYECKHUH YM.
danrazus,

BO3YIIHBIE 3aMkn! — CKaXyT JIFOOAU

npakTHueckne. Ho cKonmbko TakuMx (haHTa3Mii  ocyle-
CTBIWIOCH Y€ Ha TIJla3ax OJHOTrO HaIllero MOKOJIeHus!
ONeKTpUuecKUi CBET CTal Takod 3aypsaHON Bellplo,
YTO €My CMEIIHO JaXe YIMBIATBECS, a JAIeKO JH TO
BpeMs, KOIjJa Mbl COErajinch, ChEIKAIMCH H3IAICKa,
9YToOBl Ha HECKOJBKO MHHYT MOJI000BAaThCS JIUKOBHH-
HBIM 3peJuIeM, O MOBCEMECTHOM, OYyJHWYHOM IpHMe-
HEHMH KOTOpOro, Ka3ajgoch, He Momio ObiTh peun! Mmm
emie Ommke: s OYEHb XOPONIO IOMHIO, KaK BECh yde-
e [lapwk  moOOBaics — BTOPHYHBIMH
[Mnante. Jlnsg  TeopeTHKOB-(haHTa3epOB

TIOHATHO, YTO O3HA4YarT OTH 3JICMCHTHI:

SIIEMEHTAMU

cpazy  ObLIO
9TO 3NEKTPH-
YECTBO, 3aMACEHHOE BIPOK, HIIEKTPUUYECTBO B KapMa-



He, OJIeKTpuyecTBO-ToBap. CKeNTUKM, Kak BCerja,
MOTaIM TOJIOBAMH, HO HE TIPOIIIO JAECSITH JIET — U
BECh CBET, YUYEHBI M HEy4eHBI, 3arOBOPWI 00 aKKy-
mynaropax Tpyse. Takumu ym eme uyaecamMu INOpasuT
Hac Oymymiee! Bynmem ske HanesThCs, YTO T€ KE «CYXO-
BeW», TOT K€ COJHEUHBIM 3HOM, KOTOpBIE HCCYLIAOT
HaIM MoJs, OyIyT CO BpEMEHEM TOJBKO OpOIIATh IIOJIS
HaIINX TIOTOMKOB!.

Ho naxe nosens cBoro GopwOy ¢ 3aCyXoit 10 Takoro
0JIaroroyYHOro KOHI[A, YelIOoBEeK OyZeT TONBKO Mociie-
JIOBaTeIIbHO UTTH IO ITyTH, Kak OBl HAMEUCHHOMY €My
pacteHueM. M eIMHCTBEHHBIA JIM 3TO IpUMEp Al MOA-
paxaHus, [OCTaBIsAEMBI HaM M3y4EeHUEM pacTeHUs?
MHe Kaxercs, TOIMyTHO MBI MOIIIH TOAMETUTh U JpY-
roii, UMEIONIMI emie Oonee mmMpokoe 3HaueHue. He pas
B TEUYEHHE BCEH JIEKIMM NPHXOAWIOCH HAM IOBTOPSTH
TO CJIOBO, KOTOpOE IOCTaBIEHO B ee 3aroioBke. To po-
KOBOE CJIOBO «OOpB0a», KOTOpOE TaK YacTo IO HeJopa-
3yMEHUIO, a CIlI¢ 4Yallle C BIOJHE OINpPEICICHHBIM yMbIC-
goM OpocaroT B JIMIIO COBPEMEHHBIM HATypAIHCTaM,
OOBHMHSA MX B TOM, YTO BMECTE CO CJIOBOM OHH BBEJIH B
OOMXOZl YeIOBEYECKON JKM3HM M CaMoe IOHATHE, OIl-
paBabiBasgs WM BOABOPEHHE 4YYTb HE 3BEPUHBIX HPABOB.
HemaBHo MHeE CIydmyioch NpOYeCTb MHEHHE OJHOTO
1opucta, Oynro yueHue o «OopbOe 3a CyIIeCTBOBAHHE)
B 3HAYUTEIEHON Mepe OTBETCTBEHHO JAXE 3a TOT pac-

I ConHeuHble JABHTATEIN M IIPOY. MPOJOJDKAIOT OBITH 3a/a-
4ell JHs, MpUYeM HM300peTaTeNd WAYT B JBYX HPOTHBOMNOJIOX-
HBIX HAIPABJICHHAX: OJHH JOOHMBAOTCS BO3MOXHO MOTY4YHX, HO
B TO )K€ BpPEMsl JIOPOTUMX HPHCIOCOOJIEHHUH, Apyrue 3a00TATCS O
BO3MOXHO#M IPOCTOTE M JOCTYMHOCTH (DHeac — B IIEPBOM,
[Ilyman — BO BTOpOM HampasieHHH). HecOMHEHHO mpakTHye-
CKHMH YK€ OKa3bIBAIOTCS KYXOHHBIC IPHOOpBI, IEHCTBYFOIIME
COJIHEYHOM TEIUIOTOH, 0coOeHHO s *apkux kiuMmaroB. (IIpu-
mevanue 1919 r.)

FBopwba pacmenuii ¢ 3acyxou

I[BET MIIUTapU3Ma, CBHUJETENIEM KOTOPOTrO HPHBENOCH
OBbITh HameMy TmokojeHuto. Ecm 6 310 ObUIO BEpHO, TO
HPHIUIOCE OBl JONMYCTHTH, YTO HHUKOIZA elle, 3a Ia-
MSTh WCTOPUM, HaydHas WIes He IPUHOCKWIA TaKHX
CKOpOCTIENBIX W ypOMIMBBIX 1ionoB. Mnen Jlapuna
NPOHUKIN B ['epMaHMIO B Havyaje ILNECTHIECATHIX TIO-
OB, a B 1864 r. Hemelkue BOMCKa yKE IITYpMOBATH
Jrormens! He BeposiTHee 1M JOMYCTUTh, YTO IOII-
HeJbCKME Tepou He Hecld B cBomx panmax «[Ipowc-
XOXIIEHUE BHIOB» W 4YTO OECIONEe3HO B3BAIMBATH 3a-
CIYTH TIPOIOBEIHHMKA «KPOBHM M OKelle3a» Ha IUICYH
JlapBuHy, — C HEro A0BOJBHO U cBouX. Bo Bcskom
Cllydqae, B TNpPUMEHEHHM K TeM (aKkraM, C KOTOPbIMU
MBI TOJIBKO YTO O3HAKOMWJINCh, Mbl MOIIIH YOEIHUTBCH,
YTO Ha s3bIKE OOTaHHMKH, K KOTOPOMY OXOTHO IIpuOe-
ran u JapBuH, cnoBo «Oopr0a» O3Ha4aeT He HCTpedIe-
HHE cebe MOJOOHBIX, a TOJBKO CaMo00OpoHy — Mode-
Jly KM3HU HaJl BpaXAeOHBIMU CHJIAMH MEPTBOM HpPHUpPO-
el Y denmoBek, Kasamach, MOT OBI CMeNO MOJpaXkaTh
aroii GoprOe. Ecnm Obl cBOM cuIBI, 3aTpayMBaecMble BO
B3alIMHOW OOpbOe, TIIyXOH WM OTKPBITOW, OH JPYXKHO
COCPEZIOTOYMIT Ha OECKpOBHOI GOophOe ¢ MpUpOIOH, ec-
mu Obl XOTh 4YacTh TpyJa W 3HAHMs, KOTOpbIE OH pac-
TpaTusl Ha u300pereHne opyauil ucrpebnenus [I]- xots
Obl Ha H300peTeHHE MOpOoXa, OE3IBIMHOTO M JIBIMHOTO,
KOTOpOE, MO KaKOW-TO 3II0H HpPOHHH, W30pal CHMBO-
JIOM CBOEH H300peTaTeNbHOCTH W yMa, — OH OOpaTi
Ha M3y4YCHHE U INOJYMHEHHE ceOe MPUPOJBI, TO, KOHEY-
HO, OencTBUsA, NMOJNOOHBIC 3acyXaM U TOJOAY, Y)Xe JaB-
HO CTaJu OBI JOCTOSTHUEM HCTOPHH' .

I Ckazano B 1891 r. 3amedy, KaK JaBHO JIFOAM HAYKH yra-
JBIBaM Oyyluee M MPEfOCTeperaiy OT TeX Y/KacoB, C KOTOPBI-
MH 4YeJIOBEYECTBO OOpercsi OEe3yCIeHmIHO BOT Y)KE MSTBIA TOA.
(ITpumewanne 1919r.)
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