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Maskyp napcnuk Vs6ekucron Pecriy6iamkacu Onmii Ba ypra
MAXCYC TAWIMM BasUPIUTU TOMOHMIAH TAC/ANKJIAHTaH JACTYp 4C0-
cujia Tysuarad 0Yimob, oluid TexHuKa VKYB IO[‘JTJI&[‘JHHP.!‘HF T)Izpjlg
HVHanumnapuaa 6uauM onaérraH GaxkanaBpiapra Myspkasia
(";l-i,lll‘ilH. Y ranabanap GWiMwIapHHA ‘IYKprI&}lITHpH]lI, ayﬂmo—
pusiiia Ba MYCTaKMJ1 MILJIALLTAPY YUYH aMaiuit ep.ua_m nacrai HJII:I[J.
Viaa YKUTUIHUAHT PERTUHT VCYJIUIaH Ba Tecl Ha?.OpaTPE[rldl:l
(poiiamaHu®d yMmymuin kumé acocna]?_m-m cnurﬂnpnfu Ky3/1a
ryrurand. Tabuaroa pyit Oepysun xapaérnap, armocdepa Ba KOU-
HOIATH] yarapuuuiap, TVpau MUHEPALTAPHIHT XOCII oYM,
Oyinapaad kuMEsMid xomaiué cudaruna (I.}‘(‘)Hlla.]'l:':?l-fﬂll[ xa‘Mﬂla
cniresa KYATaHMIIMHEKA YpraTuil YMyMUH KUME 3uMMacura
(okaTwiaan. @aHHUHT HA3apuit MacaIa Ba MyaMMOoapH, KOHYH-
KOWaaapu, TuIioresanap, 001Ka d}aﬂnap“ 6Lf.nau }'3]3:“[4 0or-
IHKJIMTH Ba OOLIKATAp TaX/1m KJIHHAM. Kin AuL1ap JasoMmiLa
KUMEHUHT PUBOXKJIAHULI TAPUXU, MMM Ba avanuii IOTyF;:apu,
MYAMMOTIapH, Kelaxakia Xajl KWIMHUIIM J03uM OYIiraH TexHo-
JOMMK earM acocnapy ounan oVnakak OakajaBpiapHUA TaHMIL-
FUpUIL, yarapaa 6y Miiapra KM3uKuIn yUFOTHI XaMmaa DacTadKn

MKOAMI KypTakJapHu YeTupuin (paHHUHT acocuii Makcaiu
NHCODTAHATM.
Darrm yprasuin HaTHXacuIa Taiada:

KHMEHUHT MOAIANIAD MIIUIA6 YMKAPHUILLIATH CAIIMOFH;

ATOM TY3W/MIIN HA3APHSUIADH; —_

JI. V. MeunesieeBHUHT aBpUil KOHYHM Ba KUMEBMIA GOF-
JEAHL



TAOMATHUHT ACOCUI KOHYHM — MaTepus Ba YHUHT XapakaTu
abanMiIMr KOHYHUIAH Keaud YNKAIM.

Xap 6up (han Marepust XapakaTUHUHI ACOCUI KYPUHWILIMHN;
KUME — Moljiajiap, YJIapHWHT TAPKUOHM, XOccanapu, TY3WIMIIM
Ba yjapaa coaup OynanuraH y3rapulluiapHu ypraHysuu (aH
XMcobaaHau.

MartepussHUHT MabiyM (PU3MK Xoccaiapra sra 6yirad xap 6up
KYPUHUIIM, MacajiaH, KUME (haHuaa cyB, TeMUp, TOI, KYM, KHC-
Jiopol, a30T Ba OoLIKAIAD MOAAA JeinIanu. AJTIOMUHHAN KyMy1ll-
PAHT EHTIN MeTaI OYIuo, 3uwinry 2,7 r/em?, Ckaapu Mapkasmiaii-
ram Ky6 mamxapana kpucramnananu, 658,6°Cna spuitou,
2447°C na xainaiim. ByJapHUHT XaMMacH aTIOMMHHHTA XOC
UMK Xoccanapiump.

Momianunr asona uerapaiaHrad KUCMU JKHCM Aed aTanaim.
By momiara Hucbaran HUCOMI TylITyHYa OV10, aHUK OUD HAPCAHU
aHrjaaTalu. AJTIOMUHMIIAH dcanraH KOIINK, MIUII-TOBOKJAp,
CaAMONIET KUCMIAPU CHM EKM KYPHITUIL MATEPUAIIM KMCMIa MUCO!T
6yna omanu. Momia ubopacu XucM TyLIyHYacura Hucbaran
YMYMUAIND.

XO03Upru BakTAa MoAjanap TYPT Typyxra: 2jJeMeHTap
3appayaiap, oMl Mojuianap, Mypakkad Moniaiap (KumMEswit
GMpUKManap) Xamia apaialiManapra 6yaub ypranwiaam.,

ONEKTPOH, TIPOTOH, HEWTPOH, TIO3UTPOH, HEHTPUHO, ME30H,
MIOOH Ba GOIIKAIAD 3AeMeHTap 3appavdaiapHM TallKWi KWIaiu.
Xo3upru BakTaa ynapuunr conn 100 nan opraam. Omnmii moananap
KUMEBUI 2JIEMEHTHUHT 3PKMH X0J11a MaBxy/l 6yia ojiagurad 6up
typuanp. Mypakka®d moaaanap (KumEBMil OUpHKMAaIap) MabiyMm
HUcOaTiapia MKKH CKU YHAaH OPTHK 2JEMEHTHUHI ¥3apo
OMPUKUINM HAaTHXacula BYXKyAra kenanau. byHpait Momnanap
tabuartia Kyn yupaiau. Apanammanap xam tabuarna Kyn
TapKajiran, OMpoK yiap ¥3 xoccanapu 6uiaH KMMEBHMIA GUPUK-
MaapiiaH apk Kuiaaiu. babau apananimMasapiari aToxuaa Mowia
MUKJIOPUHH OMTHK MUKPOCKOIUIAPAA XaM aHMKJ1ab Oyimaiinu.
ApanalimMajapra TOF XMHCIApH, JIOUKA Ba MUHEPAJ Ka3wiMa
ooiunKIapu MuCo;1 6yna onanu.

Kumé rapuxuaas KucKada MawJayMor. MamaakaTHMH3AA
KuME (DaHH BA CAHOATHHMHT PHBOXKIAHAINN,

XVII acpra kenu6 ban Tabuat xoaMcanapuHm VpraHuLIHUHT
CXOJIaCTUK CHAAILYRIAPUIAH BO3 KEU/IM Xamaa Y3MHWHT Taxkpubara
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ACOCNAHTaH XyJjocanapura cysina oownaau. bynna P. Boiiins
MILIAPUHUHT aXaMusiTi KatTa 6ynau. Y GupuHum 6Ynmub Qan tax-
puba Ba yHOAH KCIMO YMKYBYM KOHYHUSATJIAPHUHI MyXKac-
camsallyBHIaH Kelmb dukyBuM (DUKPIAPHU WIrapu cypiu. ¥
KMMErapHUHT Bazuacu Taxpuda KyUULI, HaTHXanapHu Tax/1ii
KMATraH Xon/1a Ha3apyus spaTuilil MyMKUHJIMTMHA YKTUDPIN.

Byskyara kearan Quiorncran Hazapusicu xam 6apoon 6¥imu. AHa
HyHAaH cyHrruHa das TYFpu iyara Tyia 6ouuaam.

Kuménunr anoxuaa dan 6¥au6 axpammbd yuknnmna (X1IX
ACp) MACCAHMHT CAKJIAHWIIM KOHYHWTA CYSHWIIN: peakuusara
KUPHIITaH MOIAAJAPHIHT MACCACH PEAKIMs HATHIKACHAA XOCH
OYJIran MOIIAJAPHMHAT MACCACATA TEHT,

bynia M.B. Jlomonocos 6unan A. JlaByasbeHUHT XU3MaTIapH
karra oviu. JlaByasbe KUMEBHUE peakiusiapia MOUIAIapHUHT
VMYMHMIT MACCACHTHHA SMac, DalKH ¥3apo OUpHKaérraH Mouiaiap
TApKUOUTra KUPYBYM Xap OUpP 9ACMEHT MACCACH XaM CakJIAHUIINHYT
ucbotaanu. 1905 imnmm A. DiHLIITENH XUcM Maccacu (m) Ba
sueprugacu (E) opacuaa kyiugaru nucbar 6unan ndonanaHysuu
OornaHuil OOPIUTMHM KYpcaTian:

2
E=mc

Oy epaa, ¢ — HYPHUHT BaKYYMIAry Te€3mury, y 2,997925 - 108 m/c
¢ku taxmuuad 300 000 km/c ra tenr. by DiiHiuTeiiH TEHrIaMacu
HOMM OWJIAH MABIYM: Macca ¥3rapraHjia TEeruiniM SHEPrus Xam
yirapamu.

1861 ¥ A.M. Byriepos TOMOHWIAH KUMEBHI TY3WIMILL
nasapuscuiuar kanig stwimum sa 1869 mnu .. Menaences
FTOMOHMIAH 2JIeMCHTIAp NaBpHWil CHUCTEMACHHMHT 3IBLIOH
KMJIMHUIIA KUMEHMHT pUBOXJIaHMIIKMra Oyiok xucca 0ynubd
Ky, Yuiby kauiduéraap tydaitnu 40 naH opTHK SHTH
SJIEMEHT TOIMIM, MUHI-MUHTIA0 SIHTM CHHTE3Jlap amaira
OlIMpKUIaK, TabuaT sparMarad axolud xoccanu OMpHKManap
BYKYra KeNTUPWIIK. YT KyiMailiuras 11onuMepIap, Xocuira
XOCIHJ KYIIYBUYH OpraHUK Ba MUHEPAJI YFUTAAP, KMIIIIOK, XY KAJIUTH
JpapKyHaHanapyura Kapiiy UiuUaTuiaauran repouummuiap,
NOPU-IAPMOH, CHHTETUK KMIMM-KeyaK, CyB OCTH/a UIIIIATULITA
MVUKAUTAHTaH Kabenh cuMaap KUME Tygaitiin ByKyara Keiiu.

40-itnnnapaax 6o1nad BaraHuMusma YFUT caHoaTH YUYH acocC
OVIraH aMMUaK MUHT TOHHa1a06 uuuiab uMkapuia GouuiaHam,
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KYTUiad. LeMeHT, Kypuiuil Marepuaiapd, THOBUET Ba KUIILIOK,
XUy npenapaTiapu spaTuiaim. X03up KUME caHoaTtu uiriab
UMKapaérran Maxcynoriapiaan (oifratanMaérran GUpop coXaHu
KipcaTuil KMHHH,

KumE (hann Ba caHOaTMHMHT KaTTa oaumiap 6uiaH puBOX-
JJAaHAETTaHJIUTK DONIKA COXANAPHMHT PUBOXKUTA XaM MXKOOMI
Tapcup arMoKaa. Karop iupuk kKMME niwiabd uukapuun 6upiani-
Majapy, YHaab 3aBoiiap, UexX Ba KOPXOHAJIAp TYPIM XWI Max-
cyaoraap uuab uukapmokina. By kopxoHanapna uiiiab uMka-
punaCrrad MaxcyJioTiap UeT Juiap/ia XamMm MaIyM Ba MALLXypIup.
PecnyGivkaMu3ia KOWAALITaH 5 Ta KUME HYHATMIIMAATA WIMUA-
TAAKMKOT MHCTUTYTH, ONWK VKYB opriapuaarv (akyabrer,
Kagenpa Ba TapMOK, MMM TALIKWIOTIapHia KUME MyaMMoJIapy
Xas STUIMOKJIA.

Mamnakarummsina KumMé haHu Ba CAHOATMHY X4/l PUBOX-
JAHTUPHL, XycycaH KMME KOPXOHANAPUHUHT KYBBATUHY AHANA
OUIMPHIL, MAXCYJNOT CU(MATUHU KYTapulll, O3MK-OBKAT Max-
CVJIOTJIAPUHU KYnalTupuin, KUME ITYKIapuaaH aMaaiuii
(poiinanavuin Basudanapu typubau. Tabuuii ras, TOmKYMUp,
HedTh, KoHAeHcaT Ba Gourka xoManénapaas (oigaraHui cama-
PACH KYTapUIAMOK 1. BUoTeXHONOr s puBOXKIAHTHPUIIN, YUKHAT-
CHU3 TCXHOJIOTUATA KEHT MY OYWIIW, YOPBAuUMIMK MAaXCylnoT-
JIADUHUHT MaxXCyJIIopIuri, KMILIOK XYKATUK SKUHIAPH XOCHIT-
JOPJIATMHKA OLUMPULT YY4YH KUMEBMI BocuTasap kyruad uumab
uuKapuimokia. Kuckaua kummb aiftranna, KuME 10TyKiapuaaH
XK XYXKaJluruHUHD Gapya coxanapupa Ky Ba camapanu
(holnanaHuIMOK A,

1 5OB.
YMYMUA KUME

L.1. VIMOB BA BUPIAKJIAPHUHT METPHK CHCTEMACH

Mukjiopuii Yaosnapauur axamuati xakuaa XVII acpra
Jlasyasbe Kaiig o6 yrran sam. 1881 iunm Merpuk cucreMara
acocnanran oupmmknapuuHr CI'C cueremacy (Y3yHIUK OUpianuru
~ CAHTUMETD, Macca OUPIUIY — rPAMM, BAKT OUPIUTY — CEKYHIL)
KAOYI KMIMHIA, X031MPri BaKTIA VTUOBTAPHUA MUKIIOPHIA TOTTULLIIA
Typnu acbobnapaan goinananuiand. Panna KyjUiaHWwIaIUrad
CTAHIAPTAAP 3Ca OMPIUKJIADHUWHT METPHK CUCTEMAacH/la
nponananaad. AManuéria METpUMK CHCTEMa Ba YHIaH Keaud
unKanurad Gupinkiapiat Qoiinasanuin Kysiaa Tytuaani. bynap
XO3MPJIA XaJIKAPO MUKECHA KaOyT KUJIMHIaH.

Xaznkapo oupmxiiap cucremacu — CH (Sisteme Internationite
— SI) ¢an Ba TexHMKaHUHI Oapua coxajapu Y4yH (HU3HK
KATTAIMKJIAPHUHT yHMBepcal cuctemacu 0yau0, y 1960 iinnn
Yuraon Ba Taposuaap X1 boin koHbepenumsicuia Kabyi KUIAHIN,
by cucremasia oATUTa aCOCHM, MKKUTA KVILIMMYA KaTTAIUMK Ba
HIyJiapra MOC XOJIa OJITUTA aCOCUM, MKKUTA K¥MMua OuprimK
XaMaa XyjJa Kyn XOCHJIaBWi KaTTaluMKiap Ba yjapra Moc
Gupmkiaap Kabya kumiaran. 1971 i iaos Ba Taposuiap X1V
bou koHdepennusicuaa Xaikapo SUpIUKIap CHCTEMACUHUHI
eTTHHYM acocuii Gupanry cudarina Mmoib Kabyn KUIMHIN XaM/la
yHra Kyimugaruua taspud 6epuwimm: Moas — maccacu 0012 kr
OVaran 2C yraepomia Kanvua atom 0yiica, Tapkubuna LryHua
CTPYKTYPABHIA 5AeMeHTH GYJIran Moana MUKAOpUINp . «Macca»
Ba «MOIA» MUKAOPH OMp xmi TyniyH4a amMac. |-kaasanga CHU
CHCTEMACH/ATM ACOCHMi OMpPAMK/IAD Ba YIapHUHT Tabpu(pu
KeITUPWITaH.



CH cucreMacimHr acocnii OUpIMKIApUHI aHMK 1Al yayH 1. I-weadaasnune dagosu

Kyjuianuiajiuran gactijabku cTaHiapTiap yaap Kadranad 9. | Mosmsip mcemiomx curn-| JK/vonK | Ve curuvin 1 K/K 61-
ymuanranjia aiHaH TaKpOPJAHIaHAUIY Ba altnK YJIHoBIapaa MU ran | MOJIh MOJUITTHHT MOJEIP
KYLIAHWIMIIY MYMKMHIUTHATA Kapa® tannanran. MacanaH, HCRUITI I AN
kusorpamyv @panumsinary CeBpa 1Wwaxpuia Koiialran Taposu 10, Moustp arrrponms K men K | Drrponmsien 1 K/K neeniink
Ba yndopiap Xanxkapo SiopocKia cakjiaHyBuM MiIaTHHA—MpUIni CHFHMITA DKBHBAIEHT | MOJITs
UMJIWHAPK cTaHfapTt maccacu cuatuia Ocpuiran. Merpuxk MOMAATTMHT MOJBID SHTPOUMSICH
cUCTEMaNa KYLTAHUAYBUM YHIIUMK Kacp 8k VWK Kuemaap yuyH I1.] Macea komeTparss KU/’ 1 a7 xasvna maccacy 1 Kr Mojuia
acocuy HoMuapra kymmuanap Kyuiub ninarunand. byaapHuar OYAraH KATTHK 3PUTMA KO-
aiipumIapy 2-Xa/IBajlia KeITHPWITaH. B
1 2. Douz KoHneuTpals % 100 r apwrMasa IPNraH KHvé-
I ]-wcadean BT MOILIAHMHT TPaMMIapiIa
HMPOIATAHTAN MUK/LOPH
CH cucremacn acocHii DHPIMKIADH BA YIAPHURT TaBpHdH '
Gep g o ol 13, Mossip KOHTICHTPal s MOL/T 1 71 apurysunaa 1 MOIb MO~
) . = JAAHWHT SPHIIN HATRKACHIR X0-
NJ—Karra.r‘mK HOMM ‘ g&ﬁ Tanpudu CHIT OYITAH SpHTMa
L\
1.| Monsp Macca kr/moan | Muxzopu 1 monb 6%:ran Moua 4. Meuib KoHUEHTpaIms MO/ | kr apurMaia | Mok Mouia-
Maccacu HHHE SPWLITH HATHRACHA XOCHT
Giuran apurma
2.| Momsip xaxm moan | 1M XasouHm srasiaioiran 1 Mons
MOMIAHMHT MOITB XXMM ) | 5. Hopmaa konueHpatms KB/ L Xpokmza | aKBHBLIEHT MO/LTA
" - . DY 9pHTMa KOHIEHTP?A-
3.1 Kumésuil peakiis- X Typou kumésuil peakimasap ufmcn . m
HHHI HCCHKJIMK 3()- HaTkacwia 1 2K aneprusra
(hexri IKBABAJICHT MHKIOP/IA XOCKII | OeMoTHK BOCHM Ia Hpuwm ¥rkasud 00opysumiIap-
Gyurazsran HecHimK phexTh narn | a Gocumra 3KBHBANEHT
4.1 Mosisip vk oHeprug K/vons | Vinkm sxeprivsien LK 6§ran 1 monn GyVnran ocMoTHK BOCHM
el L dndgbysna koadupi- w/e KonueHrpaiuis rpamenti | mf
5.| Mouastp ourasibius K/ vons | 1 Mons kumEsuit Mo | K LHCHTI SV 1 e pakr a1 me ona-
SHEPIMSTA DKBUBAIENT JIAH YTaIMTan 3appatanuns
SHTAIBNVSCH Jopyng koadupuimenTi
6. Knmépuit iioreriman K/mons | 1 mans momtanunyr 1 2K J KumEpuil peakima i | Mois/M e | 1 ¢ BaKE miuia opHIrMaar
IHEPIMATA IKBUBUICHT TeUIHIN JACTIA0KH MOJISIP KOHLCHTPA-
KHMERHH TIOTeHLIMaAIH e | Moos/Mra Fsrapiim-
T Kumésnii Moifwuiik Kivoos | 1 moss momtanunr 2K LA '!_“m MR R
ok - PCAKLMSHMHT YPTava TeIMIY
SHEPIMT DRBUBAICHT
MHKI0PIE HAMOSH Gyauuran )| Karaausatopiuur MONL/KE e | 1 ¢ BAKT MUK OPHTMAIArH
KHMERUA MOITULIMTA AETHEJHIM AacTiabKi MOIRP KOHUCHTPa-
' M MOSTR/KIT Ta Asrapamiran
8. | Axrusianmm suepriscr | K/ moas | 1 Moan Mommanuar kuménnii LiMSICH MJTly KT 1 JOrapaar
5 PCAKLIHS TCHIHIH
peaxims xapaciia 1 K
IHCPTHATA IKBHBLICHT 20, Tnnons MoserTi Ko Kyunanratwmru Supra tenr
AKTHRIAIT DHEPTHACH BViraH DHp KUHCIN 20eKID
10 - 11




[. I-ycadeaanune dagomu

2

22J OxeuuannL-Kaiira-
PIITALI HOTEHLHATA

234 Hypaanui uHTeHCHB- Br/m?
JIATH

24 Kpantiap okumuuuur | C ' om?
IUIUTH

25) DaemeHTap HICKTp 3a-
psLL

26, BoraaHWLI SHEPIrUscH

27 | SIpum eMUPHINIL JaBpK

{ Kyrnanypuatimg Kam?/B

MaIOH 1A MeXaHHK MOMEHT
XOCHA KK OJTaIMTaH 21eKTp
KyY

| M7 103ara TabCHp 314 OJlalu-
PAH 21EKTP KVUUIAHTAHINK

peaKiMsAChTa KUPHIITaIa Xo-
cui1 OYIIran KyulaHramimg

HYpPIatim TYIUTaHIard MHTCH-
CHBIIHEK

S1Ap COHM

€= IEKTPOHHUHT NIEMCHTAP 3ap-
SOWTAH OIMHIAH Kappaau 3ap-
A4 KMEMATH

Kumérnit DorianMImHg y3uiura
capdy OFraH aHeprus

Arom jJacTnabky MAUKJIOPUHHHT
SPMHCH EMUPHIAINUTAH BAKT

| M0/1b MOIAHUIT OKCHILTAHWIL

1 m? 103ara KyBsaru 1 Br 6yiran

Ogumra tuk 6firan 1 M? w03agax
I ¢ BaKT HUMAA YTAANTAH KBAHT-

o 1. 2-owcadean
Yrios cucremacn Oernaapu
Kynmmnua | DBearn- Con Mucoanap
SIAHHINH MHKAOPH
Mera M 100 I mera merp (Mm) = 1100 m
Knno K 1 1 kunomerp(km) = | -1F M
e A 1! 1 nemmerp () =01 M
Canrn % 102 | canrumerp (cm) = 001 m
Mitim M 103 1 Muamerp (mu) = 0001 m
Mukpo MK 10 1 mukpomerp (MeM)=1-10% M
Hano H 10 1 manomerp(um) = [ 107 m
ko I 10-” 1 mukomerp (nm) = 10107 m

J-kanBaiia acocuil HUBMK-KUMEBMI KATTATMKIIAP KEeATUPWIraH.
1. F-weadean

Babin (pH3HK-KUMEBHI KATTANNKIADHUIT MUKIOPH Ba Dearucn

Karraink HoMu Karramk MuKiopy 6e1rucu

1 Ma.6.= 1,66057 -10 % kr
6,022169 /105 mab.= | kr
e=1,6022-10 Y Kn.
m = 100728 m.a.6.=1,67265 107 r
m = 1,00866 v.a.6.= 1,67495 -10 *r
m, = 548580 -10* ma.6.=9,10953 -107* r
R=8.3144 2K/K -mons=0,08205Larm/K momn
1,38066 + 107 2K /K
6.6262 4103 XK.C.
9,6485 -10* Kk/monb

Maccapuur atoM BHPIMIK

“IIEKTPOM 3apsiin

ITpoTon Maccacu

Heiirpon maccacu
"INEKTPOH MAaccacH

Monsip ra3 noMMuiicH
BosibiMan JoMMUuRcH
[Tnank goumuiicu
Mapaneii tonMHiicH
Baxyymaaru épyEnuk HypH

TE3UTH ¢ =2,997925 -10* m/c
ABOTAIPO COHU Na = 6,022045 -10% monp!
1w conn (TT) JT =3,14159265 36

1.2. ATOM-MOJIEKYJIAP TABIIUMOT

ATOM-MONIEKYJIIp TakiumoT acociiapuuu M.B. JloMmonocos
KuMEra Taromuk otad. Y y3uHuHr «MaTteMaTuk KMME dIeMeHT-
napwr (1741 i) HOMIM MakKoiacHia MOAIA TYZWIUIIWHWHT KOp-
[1YCKYJISP HA3apUSICUHM WI0OH Kuun. By Hazapys KUME (haHuHKMHT
PUBOXKIAHMIIKMAA MyXuM axamusiTra ora. ( Kopnyekynsip cysu xo-
JUPIA MOJICKY/Ia TepMUHUra Moc Kenamm). OnuMm pukpuua, dapya
MOJIAJIap Maiina 3appavajiapiaH TapkuO TorraH 6ynuo, (pusuk
KuxatiaH OynuHMainm Ba ¥3apo roptuiiud Typann. MongaHuHr
XOCcaJIapy XyCycaH YHUHI arperaT X0JIaTH Ly 3appajiap X0ocCacu
OWIaH AHUKJIAHAW, SITHHI MOJUIATIAP XOCCATaPUHUHT Xap XWILTUT I
Jappavaiap XOcCAIapUHUHT Typanya Oyimiura Ba y3apo 6orna-
HULI yeyJiura OorFIuK, oYianu.

ATOM-MOJCKYISIP HaszapHsira MyBopuK bapya MOLIQIAD «KOp-
NycKyJiasiapian Tyswiran 6Ynub, ynap 6up-6upunan dazo opa-
JIMFK BIJTaH aXkpairaH Ba TYXTOBCH3 Xapakartia oyiaau: Kopryc-
KyJajap XxaM V3 HasbaTuia <«aJeMEeHTIap» jJaH (aromiapaaH)
TapKuO TOMraH, AHUK Macca Xam/a YraaMra ara, oiuii Moyianap-
HUHT KOpIyCKyaajgapu OUp XWJl 2jIeMeHTAapaaH, Mypakkad
MOJIATAPHUKH 3Ca TYPJM 2leMeHTapaan Tyswirad. Kopoycky-
Jastap Golika MEXaHUK XKucmiap Kabu xapakatja Oynanuy.
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ZKycyiIapHHuHT MCHIL €KW COBHILI XOAMCATAPHA KOPMYCKYIIADHHUHT
Xapakaru Hartwkacuaa couup 6¥iaanm, ned TVILYHTUPHILH.
LyHunriex, yHIa MOAIAHAHT XOIaTH KOPIIYCKYallap xapakary
Ounad DOFIMK, SKAH, KUMEBMI V3rapuiiiap xaMm KMMEBME ycy/uiap
owilaH Gup Karopia (PM3MK Ba MaTeMATHK ycyiulap épaaMuna
VpraHuauiig Kepakiury TabKuuiaHran 2, JJoMoHocoB wirapu
cyprat ¢ukpap siiru acbod Ba yCKyHanap €paMmuia KednHyaiuk
VIKA3WITAH aHuK MUKIOpU# Taxpubdatap sa danpa xinra
KUPUTHITAH MAMMNA faiuiaiap acocuaa Tyia UcOOTIAH/IM.
JIOMOHOCOBHHMHTI MeTa/IApHK KU3upHilL 6yiinua yrkasraH
Taxpubanapunu (panily3s onumu Auryad Jlasyasse 1773 iiuim
TAKPOPJAraHIuIrv Ba OJAMHIAH MALIYMOTIAPHUHT OUP XWAIUIry
KusurApau oVom. Jlapyasne Wi numaa Meramni OwiaH peakuusira
KUPHUIIAETTAH FA3HUHT KMCIOPO/L SKAHIUIMEKM anuiaam. Manuiia
PeaKLIMAra KMpMail KonraH rastn a3or j1eb aramm. Jiasyassenuir éHui
XOAMCACUHIM aHuK1ab Gepuiy KMMEIArn KT XoaMcalapHu TYTPH
TyLyHuira onud ke, Apsasio 6y (riorucTon Hazapuscura Karra
3apba O6ynan: Kyiinaa Ba uiorueTonaan uoopar jied Kapajirax
MeTaiIap o Mowiaiap 6¥imb MKW JAKCHHYA KYHUHIM EKN
«eprap» 3ca Mypakkab dupukMaiap cudatiia Kapaiuiinyg Kepak
656 Ko, LUyHa cyB XaM Mypakkad buprkma (Y BOTOPOIHUAHT
KMCI0pOoi Ounar DUpUKMACK) DKAUTMTK MCboTIanan. XaBoHWHT
KUCIOPO/ O1iaH asoTiaH TalikKu/l TOTITAHIHIHY, 430T EHWIITa €piamM
Oepmaciaurn aMaiia tacaukiadau. Mirapu asnementiap ae6,
Xxucoiiab KenuHIaH CyB, XaBo, KYHMHIMIap Mypakkabd Moaaaiap
€KM apalallMaIap SKAIUTMIY aHUKIaHAW. XAKUKHI SICMeHTIap:
MeTaiap, KUCJIOPos, a30T, BOAOPOL, OJTHHIYIYPT Ba GOIKAnap
KMMEBUH xxuxatian OVIMHMalrad Moisanapiump.

A. JlaByaspe (panna xarra uiwlap KWJInmura Kapamam, mue-
CHUKJIMKHM «OFMPIUTy OYamaran» (Maccacus) ajieMeHT aeb Kapa-
Ji, YHW «reriopory jed aramrava Gopay Ba aleMeHTIap pyixa-
Tura kupuran. by xato pukp 2:im, asdarra.

XIX acp bouwapuna uHrims oaumm K. Jansrod Y3upmHr
(PUBNK-KUMEBKHN TAAKMKOTIAPH ACOCHAA MOAIA TY3UIUITMHAHT
aTOMUCTHK TALIUMOTHHM sipatay. By TawmimoTra Kypa, Momanap
HUXO0ATIIA Malifia 3appavaliap — aroMiapaan Ty3wiraH, Oynap sHa-
7la KMYMKPOK 3appadanapra 0VmHa oaMaliim: Xxap Kalich KUMEBHA
1eMeHT (hakar ¥aura xoc «OUuIMi» atoMIap/aH TY3WITaH: S’bHH
Xap OUp 3MEeMEHTHUUT aTOMY ¥3Ura xoc Macca pa Yiavamra ara

Oynanu; KUMEBHMH peakiivsg naidTuaa TYPIW SJIeMEHTAAPHUHT |

«OpIuiy atomiapi V3apo aHuk, Ba Ysrapmac OyTyH connap Hucba-
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ri Oupukub  «Mypaxkkad» atoMmiap XoCHJI KUIali: Xap Xun
xoccanapra ara 6yuiran aroMiapruta dakart yzapo Oupuka oyaim,
OHp 2IEMEHT aTOMIIAPH ¥3ap0 KMMEBUH peakLMsIEa KUPULIUMAian,
viap OUp-OupuaH Kouaiu.

JLAJIBTOH ra3iapHuHT NapLUyMas 60CUMK Ba Kappanu HucbaTnap
KOHYHUHYT Kawd 91, Y KUMEBHIA 3/ICMEHT TYLIYHUACUHHW aHUK,
raspuduiani: KuMEruii aneMeHT — G1p X1 Xoccaiapy OuiaH taBs-
cudpiaHaguran atomaap TypuaMp.

JansToH KuMEra atoM-Maccacu TYLIYHUACUMHM KUPUTIH, BO-
NOPOIHUHT ATOM MAcCACUMM IIADPTIW paBuilga Oupra TeHr ach
KaOysl KWIMIIHK TakJand) Kiiam.

Janbron TanIMMOTHAA OAAMN MOAAaIap MOJeKyJaTapHHu
HITKOP KWITMLLIEK KaTTa xatora Wy kyiwiran sam. Y oup ane-
MEHTHUHT BUp aTOMM UKKWHYIH 3JeMEeHTHUHT (pakar Obup atomMu
Ounan Gupukai, 1ed Vitnamm. Bynnait xonga cys dopmynacuHu
OUTTa KMeaopol Ba 6UTra BOAOPOLIAH, OeH30HA BUTTA YTIIepon
Ba GuTTa Bonopoman Tysuaran aed, cysau OH Ba 6ensonnu CH
thopmysanap KypuHMLIMa E3mi Kepak 6nap 511, Mypakkadpok,
hopmynanu cyinaT Ba HWTPAT KMCIO0Tajlap, MapMap TOLl, MH-
Hepaziap, KAH MO/TaIapy Ba LELTIONO3ATapHU 83111 MMKOHKIA
ra oyamaran S¥apavk. by JaisTOHHUMHT MKKUHYM KATTa XaTocu
BA TAWIMMOTUIATN KaMUMAWIHA 31U,

1.3. KUMEBHIA BIIEMEHT

KuméErnii anemeHT ot Ba MypakKab Mo/uanapHuHT TapKuomii
Kuemu xucotuariany., KumveEsuid aHneMeHT siapo 3apsiim Gup xun 6¥aran
aroMaap Tyriamuiad wbopar. Xosupru sakria 107 ta kuMmeEpmii
AIEMEHT MawiyM GyUind, viapuunr 89 tacw rabuatia yupaiinu,
KOJITAHAAPH 3ca SUIPO PeaklMsUIapy HaTHXKacKH1a CYHBUIM paBuIia
onuHraH. Kuvésuil raspudra kypa: xumésui saemenm — 000Ul 6a
MYpaKkao mooddarap mapkubuea KUpaouzan ea Masiym amom
Maccacuea sea GyAean amomaap mypuoup.

DaeMeHTIIap opacuiary y3apo O0FIMKINK JaBpHil cUcTeMala
V3 AKCMHM TONraH. JJIEMCHTHUHT aTOM pakaMy MDOTOH 3apsiin
Oupaurvia ndoratadrad Sapo 3apsmMra; CoH XUXATAaH 3¢a aTOM
SUIPOCHAATH IPOTOHIAP COHUTA TEHT. DJIEMEHT SIAPOCUAATH
HEHTPOHJIM COHM 1TPOTOHIAP COHMIAH (hapK KWLM MYMKKHH.

.
Macanan, sonopoj usoronu Tputul (; H )ra 6up npoToH, NKKH
HelTpoll Ba 6up siekTpoH 6op.
l
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Hdpocu anuk nPOMOHAQP 6a HEUMPOHAAP COHUZA J2d AMOM HYKAHO
detiunadu. Adpodazu npomonaap ea HelmponsapruIie yMyMui conu
macea conu 0ed opumunaou.

KumEpmit asieMEHTHUHT HIUCOMI aTOM Maccacu YHUHT Tabuar-
Ja TapKanuiy xucobra oauHran Tabumii u3oToriapu Maccaia-

PUHMHT Ypraya KuiiMaTira TeHr. ¥ oatia MacCaHuHT aToM 6up- |

Jury (M.a.06) na udonanadany. byHunr yuyH “C atoM HYKJITHINA

|
MACCACHMHMHT —, yJ1y1M Kabys KunuHran. MaccaHuHr atom bup-
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sru Taxmunan 1,66057 + 107 kr ra Tenr.

KuMmEpuii aneMeHTIapHUHT TabuaTia MycTakl MaBxyj 6yia
OJIAIMTaH 1LaKAM AU MOJIIA TYIIYHYACKIA MOC Kenaan. Xap oup
KMMEBUH 3JIEMEHT aToMM V3 BUpUKMaTapuma V3ura Xoc oKCHi-
JIAHU1 JapaxajiapuHy HaMoeH Kuiaad. KumEpmii peakumsiapia
aTomjiap cakJiaHaau, YyHKY aTOMAAPHUHT TAlIKW KOOHKJIapUaaru
DIEKTPOHJIAP KAWTalaH TAKCUMJIAHTaHU XOJJIa aToM suIpocH V3
XOAUYa CakJIAHWO KOJIaIu.

KuMEpuii 251eMeHT/Iap MeTAJLI Ba MeTaJuiMacaapra 6YiuHanu.
22 ta merajutvac siemedt (H, B, C, Si, N, P As, O, S, Se, T,
rajioreHiap Ba WHEPT rasjap) 6Vamd, koaraHlapu sca MeTal-
Jlapaap.

I. 4. TO3A MO A BA APAJTAILIMAJIAP

Tabuatnaru MuHriab Mmoaaiap Mawiym o6¥nran 100 gan opTHk,
KUMEBUI 3ieMeHTAapAaH TapKub TonraHaup (yIapHHHT XAMMACH
XaM yra 3apyp Mojgaaiap oyaMacauru MyMkus). Ep kaspuiad Kasuo
oavHaauMran (oinann KazuiManap acocaH Oelll dJACMEHT:
KHCI0POL, KPeMHMH, JIMOMUHMIA, TEMUD Ba KaJIbLMAIAH TapKuo
tonrad. Mucon opranuzmuHuHr 90 ¢ousm acocad yu a/eMeHT —
KUCJIOPOJL, YIJIEPOA Ba BOAOPOLIAaH TAIIKW Tonrad. LLyHuHriexk,
20 ra SKMH IeMEHT TabMaTaa Kyaa 03 MUKIOpIA yypainy éxku
Jaboparopusiiapia ojJuMHTaH. Yiap TONWIKIIY KWiiMH Ba HOEH

JIEMCHTIAD XMcobIaHa i,

Tabuarna cod xomua oNTHH, KyMYLL, TL1aTHHA EMOUIapH ya-
paiiu. Yriaepo, oTHHTYTYpT, CUMOD Ba DOILIKa 6ab3u a/iEMCHTIIap
Xam HucbaraH To3a xosa yapaiiiu. Konras aneMeHTIap Tabuatia,
acocaH apajaliMaiap Ba MUHEpaLIap TApKUOUIA yupaiin.

16

MoananapHu TO3aJalWIHUHT 34MOHAB U U yeyil-
1 a p u. Kumérapnap kynuH4a apajaumMaiap 6uiaH uur kypa-
Iiap. ApajanmmMaiapia To3a MOAIAHK XpaTud osmiaa huisTp-
nai, Xainam Ba xpoMatorpacdus yeyapuaan doiiiananunany.

Maliina Kyn TellMKIM TYCUK OPKAJIN CYIOKJIWKIapaaH KaTTHK,
KippadajapHy akpaTuo omuiI yeysim ¢ M1 b T P J1 a LI IeHrIanu.
WMuuManK cyB KyM Ba JOWKAJIaH aHa 1nyHiail oumid iyn ounan
rosajiiaHajiu. DpuTManapiad MoJlanapHu axpaTu® oauuia
VJIADHUHT 5PyBUaHIMTUAAH XaM (oiinananunany. Macanan, 10 r
ol Ty3u Ba 10 r fumMIIMK cojia apaialiMacuHu 6up-OMpuIaH ax-
parui yuyyH, yuu 70 °C raua ventiwirad 100 Ma cyBaa spuTHil
pa KeiuH Temiteparypanu (° raua coputuin Kepak. Temnepatypa
NAcaRTUPWITAHA Ol TYSUHUHT SPYBUAHAUTY ISAPIIA Yarapmaii-
/M, ¥ 3puTMaa Koiaau, naumink coma aca 0°C arpoduma spur-
MAlaH AeSpIv KATTUK, X0a axpanaiu (apurMaHu uisTpnant
iy GuiIaH axpaTu® oWHAIN).

X alima i (mueTran) yeyam MOUIAnap yauLL XYCYCUSITUHHHT
Xap XWUIMTUIA acoCaHTaH. JIeHr13 CyBUIAH MIUMIUK CYBU OJIMII
Makcanua cyB MakiyM BakT namna KaiHatuianu, Cys 6yru Goirka
uiMInra Yrkasunud konneHcatiaHaaun. Tys XalaamaérraH WML
Taruna Konamu. byr KoHueHcaT/iaHUIIMAAH XOCK OYIraH CyIOKJIMK
ducmuanam neiavnaid. Xainaim yeyauia (ppakiidoH KonoHHanapiaH
doitnananunany. By yeyi 6up-Oupuian axpaiuiiny KMiinH ¢ku
KalHalll TemriepaTypaiapu SKAHPOK OYiraH cyrioKJIUKIapHd bup-
OUpU/IaH aXpaTril yayH Ky uianwiam. Hedram xaiinamna mynnaid
KonouHaaap uiarunamd. Hedrs cudarira kapad densun 60—150
OC arpodmna, kepocun 150—250 °C na, cypkoB Moiitapu 250— 350
OC pa axparwiagy. Jusens SKUIFMCH, Ma3yT, Ba3eiMH Ba OOLLKA
MaxCyJIOTIap Xam MakyM TeMrieparypaa Xainamo, (ppakimsuiaHaig.
Konouk, cudparuaa cmona (OUTym) KOomaim.

Xo03upry BakTa TYpJIW apaialiMaiap (CylokJuKiap apa-
JIallIMAacCH, CYIOKJIMK OuWaH ra3 apaiaiiMacu Ba XOKa3o) TapKu-
Oumaru MonnanapHu Gup-OMpuaaH axpatuiiga xpomarorpadus
YCY/IU KEHT KY/LTaHWIMOKA. By Yyt MOIUIANIAPHUHT KATTHK X0/ar-
Jarv HHEpPT Marepuajijapiaa aacopOujaHULl XyCycHsATUTa
acocnaHran, Muept matepuan (copbenT) cudparmna amomMocu-
JIMKATIap, UH3eH FUILTH, MeM3a, YMHHU KYKYHH, KyM Ba Ooti-
Kanap miliaTuaand. MoanagapHuHT ancopOuaaHuIl Te3TUIura
MYBOMUEK, OJMHTAH XpoMaTorpaMmajiap acocuia KMJIMHIaH
xucobnap 6¥iinia apanaiumManaru y ¢ku 6y MOIAHMHT MUKJIOPU
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anpkiadaan. XpovaTtorpahuk aHTH3HUHT a(3aiaury LyHIaKH,
Y CekyHn EKM MUHYTAAp uuuna yrkasunand. By yeyiuan canoar
KOpXOHaNapyia yRIYKCU3 pasuluia YTKaswiaauran aHains Ba
Ha30paT Makcaapuaa xaM (Qoiaaianunaagm. XpoMarorpadug
yCya1 apajaimiMang KaHua Mojyia 6yica, XaMMacuHM aHuKIaira
UMKOH Gepanu. Apainaiumanaru 20- 30 monnanu 6up #ina 6up Heua
JaKuKanapaa aHUuKJIAHWHE XpoMarorpapuk imyim ,aKcnpece —
yeyn® ned xam 1oputunamu. Ly 6uian 6upra caHoatna KOJOHKAIM
Xpomarorpadusi YCyJiu, KOFo3naru xpomMarorpadusi ycyiam sa
folika ycymnap KyJuiaHumanu.

I’ L 5. AHOPTAHMK BHPHKMAJIAP HOMEHEIATYPACH

Kuménii OupukManapHuHr HUXOATIHA KYTUATH (YIapHUHT
COHM 4 MW UTMOH/IaH OPTHK) YIaPHU MajiyM TapTubaa anuk HoM-
janHY Tasiad Kuaaan. Tabuuiiku, GyapHuHT MARIyM GUp KUCMU
Y3MHMHr Xycycuil HOMMTA 2ra (Macanad, CyB, aMmMmuak). Jlekuy
KYIruHa GMpuKMaiapHi HOMImalIIa xap 6up mommany unudop-
MaTUB EKM CHCTCMATUK PaBUIILIA HOMIAILITA UMKOH Oepanurat
MabIyM Kouaaiapra aMain KWIMHan,

Jactnabku HOMEHKIIATYPA CUCTEMACH aHOPTaHUK BA OPTaHHUK
Bupukmanap opacuiary TaioBYTHH KYpCATHLIT aCOCHIA TY3UATAH
o/, Bakr yrrium GuaaH GyHpai HoMeHkIIaTypa Tanabra kasob
Gepa onmail Ko, AHOPTAHMK MOLUATAD KYMPOK KOHCHU3
TabuaTra, OpraHuK MOMIAIAP 3CA XOHIM TabHaTIa XaMOXaHT pa-
BHILLIA HOMJIAHTaHU XAM MahIyM. AHOPraHWuK MOJALIAP HOMCHK -
Jarypacuia 6yHaal OupuKManap wapiyv paBuLiia MKKW KMcMra
“mycbat” Ba “manduil” Kuemnapra 6ynmuHaam. Mon 6upukmanap
Mycbar Ba MaHGUU 3apsUIv MOH EK1 aTOMAP TPYIIACHIAH Tap-
KuO TONaaM.

Hon dupukmanapia MOHIAp KATHOH Ba aHUOH CUdaTuia
MaBxkyld. OjumMi KaTUOHAAPHU KYIIMHYA METAUT 3JIEMEHTIapu
X0CHA KA. Yaap anieMeHT HoMu 6mian atananm. Macanan, Na*
— Harpuil noun, Ca*” — kanbimid moun, Fe*' —remup (11) uonw,
Fe* —remup (111) nonu Ba xoka3o, Omumit anuonaapra F — ¢iro-
pua-uoH, O* — kucnopoa-yuon, S — cyabsbua-noH, N* — uurpui-
MOHIAPHN MUCOI KWINO KVpeaTHit MyMKUWH.

Okcuanuoriapia KMcaopon KaM OyJraHia, yiapHuHr HOMM

— um, Kyn Oyuransa — am xyummMuacu 6unan tyraima NO,
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HUTPUT-UOH; SO%" — cynbhur-non; NO | —HATPUT-HOH; SOi" -
cyinhaT-MoH Ba X0K430.

Kucenoranap yayH 5CKM HOMCHKJIATypa CakJiaHn® Koira.
byvsiapHu BoIopoil MoHW (EKy BUp Hevya 1y HIail MoHJIap) Ba OLIKK
CKM KOMIMASKC aHMOHAAH TALUKKI Tonran /1ed Kapanamd. Arap
Kucjgoraiap Tapkubuaa oM anuon fysca, yiap Kylniarmu
MUCOILIAPIA KEeITHPUIITaHMICK HoMAaHamu. MyXuM KucjoTanap
HOMY LY KMCIOTaIap TAPKMOWIArn aHUOHIAP HOMMIAH KEITUPHO
uukapuiaama; HCl — xmopua kucnora; H.S — cyanua kuciora,
HCIO — runoxnopur kucjora, HCIO, — xnopurt kucnora, HCIO,
- xuiopar kucrora sa HCIO, — nepxiiopar KueioTa.

& - D

Taxpopaaw yuyn mamepuaaisap

M aeszyaapuune gucxaua mazmynu. Ampogumusiu ypad mypean
Oopaux mamepus Kypuruwiuoup. Typau xuamodoarap, bupuxmaiap,
Mmunepaanap, oddaau Kazuama 6a GowKaiap wyidap Jeymiacued
kupadu. Mamepusi doumutt xaparxamoa 6yaud Kyéw cucmemacu,
ioaaeepca Kounomdaeu Gopauk-napearap myxmoscus Xapaam-
dadup.

CH cucremacu acocnil GUPIMKIIAPH Ba yaap Tabpudu KeaTu-
punai. YiuoB cucteMac GUpIMKIapy, KeHT Ky UlaHWIaguraH
(pusEK-KUMERMI KaTTATMKIAD Ba yiap Geirunapyura TYXTanMHaIW.

Ymuazan 6o6nu ypeanumoan maxcao:

I. MeTpuk cucrema OMIaH YyKYPPOK, TAHULIMIL, ACOCHIHA
DupaniIapHE OuauG ONMIN, OJIMHTAH HATHXAIAPHU METPUK
cueremara Vrrasza Guaumin, xapoparsu llenscuit wkanacura
Yrrasuid, yopan Kenesun éxu Mapeureitra yrxasa onullL.

2. 3uwuk Ba 1y Kabu Gouika (U3MK GUPIMKIAp yuparad
xomiapaa xucodnap onud 6opuniHM Yprasuu.

3. Ominran coRap MUKAOPUHY TY iy Gupnukiapaa udonanai
QJIMTIL

Mawmgaap

1. Marepusinnir Ky3ra KpUHMAWMIAH TYPIApUAaH MACO/LIAD
KeJITAPUHT, OUpP SHEeprus TYPUHU MKKMHUM Typra YTUIIHHA
MUCOIIApIa MCOOTaaHT.
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2. CH cuctemacuia XOBY3Iaru CyB XAXKMM, KOHIAH TOMHUO
OJTMHTaH ONTUH EMOUCH, PATMOU3OTOIIADHUHT SIPUM EMUPHITHIIT
JlaBpy KaHjaai bupnuknapaa udolasaHuIIMHN aiTHHT.

3. Merannnan KMIMHTaH peakTop Karraauru 4.5x 14 x 24 cm
ra TeHr 0yica, yHUHT XaKMU KyO CaHTMMETP Ba Ky6 MeTp/ia Kan/Iaii
MUKJOPTa TeHI" OYIMIIMHY XUCOOJIAHT.

Tecm cag6oaanapu

1. bup rpaMM onTHH oauit 1apouTaa KAHIAH XaKMHU
arayainm (p=10.21 cm*/mMonb)?

a) 0,0420; 6) 0,0845; B) 0,0518; r) 0,0381; o) 0,0221.

2. Hopman mapowur (101, 325 KIla. 6ocumu Ba 273°K) na
XABOHMHT 3U'WJIMIY KaHiaai MuKaopra sra oymaau?

a) 2,29 r/n; 6) 3,12 v/n; B) 1,79 v/m; 1) 2,67 v/m; 1) 1,19 r/n.

Il BOb

ATOM TY3WIAIINA
IL1. ATOMJIAP

TabuaTna Mapxyln Momnainap GUp-GUpUIAH 21eMeHTap 3ap-
pavuAIap—TPOTOHAP, HEHTPOHIAp cOHUra Kapab QapkjaHaiu.
Cynrrv uiuiapoa kaTTa KyBBatTra ara 0yiraH Tes1aTruiuJiapHuHr
Kauig STHIWIIKA Ba KOCMUK HYpJiap TapKUOMHMHI aHATIU3
KuauHUIIM HaTrkacuaa 200 naH OpTUK DJeMeHTap 3appaya-
napHUHr 6opnurn anukaadam. Ly cababnum, kKynuHYa “IeMeH-
Tap 3appavuanap” TyuryHuacu ypHura “gpyHoaMeHTan sappadasap”
TEPMUHU UILIATHIMOK/IA.

KumEBMii DIeMEHTHUHT XOCCATIADUHY CaKJIOBUM SHI KMUHMK
3appada aToM JeHnIanm.

MonnanuHr XoccalapuHm y3una cakjiainuras, 6up Heuta
ATOMJIaH TAPKUAO TOINraH Ba MyCTaKW/ MaBxkyj OVia onanuraH
IHT KMUYKK 3appavacyl MoJdeKya e aranany.

ATOM — MPOTOHJIAP Ba HCUTPOHJIADIAH TapKUO ToMraH Myc-
OaT 3apsUUlaHraH SIpOIaH Ba YHUHT arpoduia XapakariaHaiu-
raH MaHbuii 3apsiu 9AeKTpoHiapaad noopar. Kymnruna atom-
Jiap 6apkapop 6110, XKy1a y30K MyiaTraya ¥3 XoJ1aTuHu cakjiai
onmamu. Jlekun 6an3u atoMmap MakiyM BakTAaH KCHWH sapojia
OynaauMrad y3rapuuuiap tydaiiii 60o1Ka atomiapra aiiaHuo
keraau. byHaail atoMnap pammoakTHB aToMiaap cO ataiamd. AToM
aneKTpoHeHTpan 0ynub, sapo atpodunaru 5aeKTpPOHIAPHUHT
YMYMW COHM SAPOHMHI mMycOar 3apsiaura TeHr. Arap atoMiaH
Oup €ku OUpP Heva IEKTPOH YMKapro 100opuiica, MycoaT 3apsiim
HOH — KATHOH, aTOM 3JIeKTPOH OMpPUKTHPUO oJica, Mandmi
32PsTH HOH — AHHOH XOCHJI Oy1aau. ATOMIAr M 3JIEKTPOHAp COHU
Ba MycOaT 3apsiiUIaHTaH SIIPO 3apsiiy aifHu AaTOMHMHT KHMEBHI
peakUMsTary axaMUsITHHU TaBcudaiinu.

Kumésuii anement — Oup Xuil 3apsiiid sapora sra OyiraH
aromjap tytaMuaup. fAapo 3apsiu 31eMEHTHUHT KUMEBUIA
SJIEMEHTJAP [JaBpMi cUcTeMacuia KoijaawiraH YpHUHM
Oesrunaing; dJIEMEHTHUHT IaBpHii cucTemazaru Taptud pakamu
YHUHI' aTOM SIIPOCH 3apsi/Ira TEHT .

11.2. ABOTAIPO COHM

Xap KaHIai 3JIeMEHTHUHT OUP MOJIMIATHA aTOMJIAP COHM
Asorazapo conm ac6 aranand sa N Xaphu Omnan denrunaHaiu.
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AHug ymuauvrap 0y connunr Na = 6,023 108 moas ' ra renr
OKAHJIUTMHU K¥pcatin. Xap KaHaal MOaHuHr OUp MoamMaa xaM
XYM LYHYA Mosiekyaa Gyiami. by Mukaop ynmusepean yarapmac
KuiiMatra ara 6Yim6, viepon ATOMH MACCACHHMHT i MKKHIAH
oup yayumm Owian rascuduiadn®, MOJUIAHWHT TAPKUOM Ba arperar
Xonatura 6orimk 6yiaiu.

ABOTa[po COHM XO3UPru BakTiaa OGup-OGupura anokaaop
oyaMarad 60 ra gxkun yeyn GunaH anukiaHand, bus xyinna,
viapiaH UKKuTacu 61ian TaHummt unkamMms.

1. Pesepdopa ycyam. By yeyanu Pesepdopa 1911 i kanig
arra”. PaunoakTus sAcCMEHTAAp HMapuaJaHWIIM HATHXACKIA
V3uaaH ¢ -3appavuaiap uukapanu. by sappavanap 6upop moiaara
TYKHAIWKMO Kapuiwnukka yupaiam. Haruvxana yaura ukkura
IEKTPOH OUPUKTAPHG, resivid aToMUIa aianajm. Xocui oyiran
FeIi MEKJIOPHHK MUKDPOYCYJ! EpiaMuia aHuKiai MyMknH. bup
rpaMM paMidHuHT Oup Hunga HapuazaHuiim Hatruxacyaa 159 mm®
¢y cexkynaura 5,03 um renui xocun 6¥auiun taxpubana
aHugnaHTaH. l'evui atoMu Xocwil KWJIAMIras o - 3appadanap Ky3
OwiiaH Kysaruil MymKuH 6¥iras oHeprusra ora, Ilyumur yuyH
MabiIyM MUKIOpIaru pailoakTUB MOAla YMKapraH O —
3appauanapHu xupcobnain MymruH. Macanan: 1 r pammid 6up
cekynaa 13,6 +10" ra ¢ -3appava uMkapau. Busra ManyMgu, |
MO TCAWH oitvit 1apoutia 22 4 1 xaxvan srannaii. [lyara
acocaaHu0 TPONOPIKS TY3UTAIN:

503 -10° e’ He da — 13,6 -10" ma amom 6op.
22,4 -10° ew’ He 0a — N, ma amom bop.
6y epna:

I

3
22,4107 -13,6-10
N, =

4 =06,04 -19% amonm.

5,03-107

Tormaran MAKI0p ABOTa/IpO COHMIAN XY/Ia Kam (Papk Kuiain.
By apk & - zappavajiapHuM Kys3aTulujia @yin gyiiuwiaran xarto
HATKACHIIA Kenub TMKKaH.

2. MuuHEeH YCYJIR. ABOTaipo TAXXPUOACHHY OUpHHIH 6VING
1909 v MunavkeH ieKTPOHIAP 3apsiiiiy Viianl opKaim
aMaira owrMprad, MuivkeH TOMOHUAAH SIPATHITraH KYPUIMa
cxemacu 11.1. pacyia kifpeaTumran,

By KypuaMa TepMocTaTra KOWAAIITUPHATAH METALICUMOH
Kamepara (3) Vpuartviarad ukkura (1,2) natve riacruikajsaH
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TALIKWJI TONTAH KOHIEH-
caropian ubopar. Ilyp-
karuy (3) épmamuja
remukaagan (6) yrub,
KOH/leHCATOpra TY1Ua/i-
raH OMp TOMYU MO Ty-
MAHM XOCWJI KMJIMHAJIH.
XoCcua KMJIWHTaH MO
TYMAHWHUHI Xapaka-
TUHK Kysatruy (7) op- Y h
KAJIA KY3aTHIU MyMKWH.
Kamepanarv xaBo peHT-
red Haduacwaan (10) I1.1. - pacy. Daekrpon 3apsyTupam Yirama
]060 pH_]IraH pCI-ITI‘f:H @’Jlﬂil]‘lﬁ.’]a}lﬂl'aﬁ Munauken KYPHIAMACHHHHT
HypJlapy TabCupHia CXCMACH.

vosnsanaan. Haruxkana
Xocua Oyaran mycbar
3apsiUiy MoHaap MO#
ToMYMlapy OmiaH TVK-
Halm6 3apsLianaim. by
sapaiiaHuil €, Ouaan
tearuaanaay. KonjeH-
CAaTOP IUTACTUHKANIAPUIA XOCHI OVIITan KyuIaHuIIHKT Y3rapTupuo,
IWYHIAR KMAMaAT TaHaab ojMHaauku, 6y KUiMaT SMEKTP
MAWIIOHUIA 3apsiiUiaHradH TOMUMHWHT TOPTULLKALI KYUMTa TEHT
GYIcui, SBHU!

N
\
\
\
\
\
3
N
b
§
\
\
N
%
5
3
3

1.2 - KOHJIEHCATOP IIACTHHKATAPH: 3-MeTaLI
Kamepa: 4-TepyMocTaT: S-Moit nyprarud;
O-ITACTHHKA TCIIMKIACK] T-KY3aTKH Hai:
S-akkymyusitop: 9-mononmerp: 10-penrren
naitaaci; 11 -MecHKaIHK I B308UMAI0BIH
CYIOKJIHK KEPOCHH.

mg=e - E (I1.1)

By epna: m = ToMUM MaccacH; g = 3pKMH TYLLIALL TE3IaHW LN,
£ = 20eKTp MaMIOH KyWIatiiu.

Tekuc cUpTIU KOHAECHCATOP YUYH 3JEKTP MalloHHU
KVWIAHWAIY Kyiunarn kuilvmarra sra oynamn:

- Fie (112)

by epma: V — naacruHkara Gepwiran kyuiadum; d —
ITCTHHKAIAP opacuaark Macoda.,
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BHpHH'—lH Ba UKKMHYY TEHIVIAMAHW YMYMJIAIITHPCAK,

mg - d

4

By (11.3) renrmamMagad TOMUMHUHT MaccacMHM OUIAraH Xomia
€, MMKIOPHU TOMMII MyMKUH (TOMYMHUHI MAcCaCUHM MIEKTP
MalIoHUra KUpUTMacas Typud, Xapoia 3pKWH TYIIWLI TE3IUTY
OPKAJIM XaM aHKKJ1a0 OJIMIT MyMKUH).

ToMmum 3apsin JOUMO ICKTPOH 3apsiiura HucbaTaH Kkappaiu
GVuMmnHE MWUIMKEH aHUKIaiM. DIeKTPOoIl 3apsyiiiaH KHUUK
OYnran ToMuu 3apsu Ky3artwimarad. byHra caba6, Tomuu OUTTa,
WKKHTA, yUTA 3NEKTPOHHHM (€K1 MOHHM) Y31 DUIaH 0JIMb KEeTHLLH
MYMKHMH. X€4 KauO0H TOMYH JEKTPOHHUHI OUP KMCMUHU
OMpUKTUPUO onoNIMAlIAN, YYHKKA 3AEKTPOH OVIMHMACAUD.
LIyHWHT y9yH TOMMHMHMHT 9HT KaM KuiiMaTra ara o¥iran 3apsiy
DJICKTPOH 3apsiIura TeHr OVi1amu.

MuanukeH xyia Ky yauauniap HaruxKacuia 3J1eKTpoH
3apsMHUHT MuKaopy e, =4,77 <107 anekTpoctatik GUpinK (Eku
1,603 10" Ka)ka TeHTJIMrMHA aHUKJIAIH.

Xo3upru Bakraa 6y MUKI0p XKyjla aHuK xucobiaHran 6yuo,
e = 4803:10" 5.¢6. (Eku 1,602-10" Kn) ra teur ned xaby
KWInHTaH. by MUKI0p y3rapMac Kuiimarra ora 6yaub, Azoraapo
COHMHM TOIMULIIA KVIUTAH MM,

Xakukaran Mapajeit KoHyHUTa MyBO(MK DJICKTPOITHU3 Ka-
pacHmaa | MOIb-3KB MOJUIA AKPATHO OJIMLI yUyH apuTMaiaH 96485
KYJIOH MeKTP 3Heprus yTkasuil Kepak. Jemax, xnopui Kuciora
spurmacuaan 1,008 r sonopon Ba 35,453 1 xyop axpaTu® ouiL yayH
96485 KynoH 21eKTp Heprusi capd KywiMHand. YyHKU BOLOPOLL
XJIOPUJL 3PUTMACH TIEKTPOIM3 KMIMHTAHIIA 21eKTPOH 3apsuiura
tenr 6yaran H* Ba CI- nonnapu xocun oynanu. Y xoina Mapaneit
COHMHM 3JIEKTPOHHUHT 3apsiji MUKIopura 6yino, 35,453 r xiop
éku 1,008 r BogOpOA HEYTa aromiaH TalllKWa TONTaHIWIMHA
XMcobmad TomUIl MYMKHMH. YMymMaH OUp MOIb Xap KaHaau
/IEMEHTAArn aToMJIap COHM ABOrapo COHMHM TaBcuaim. Y
XoJuta,

e, =

(11.3)

£
N:_

A

(IL4)

(-4
by epna: N, — ABoraupo coHH,
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1.602-107"

ABoranpo CoHM Xy/Ia KaTTa Kuiimarra sra. MacanaH, arap 6u3
xakmu 0,3 cwm’ ra TeHr O¥uiras ABOraipo COHMTa TEHT LAPYATAPHU
Kyrura xkounawrrupeak, 0,3 -6,023 <102 ev? = 1,8 «10° kv xaxxMuu

yrasitaiiny. bynpain KyOcMMOH KYTUUAHWMHT Kuppacu 565 km
Y3YHAMKKA dra Oynran 6ynap snu.

Llynupait karra KuiiMaTra ara 6ysiran ABOrazpo COHMIAH
KUMErapiaap yuyH UKKUTA MYXUM XVJ10ca Keaub YuKalm.

I. OnTHK MUKPOCKOIIA XKY/Ia 03 MUKAOPAArd KHYMK 3appaua
Ky3aTHIraHIa XaM Y KyJa KyIm aromiapaaH Tapkuo Tonran 6ymamm.
IlyHUHT yuyH Mo/Ajla MHUKPOCKOIIA Y3AVKCH3 HaMOGH
OVnaBepaiu.

2. Xap kaHnai To3a MoIa TapkUOUIA XaM 03 MUK0paa 6¥ica-
NI, TYPJIU DAEMEHTIAPHUHI aTOMJIAPU apajalurad 6yiamm.
X03Upru BakTaa Tapkubuia 6upopra xam GOLIKA JIEMEHT aTOMU
OysiMaran abcomlioT To3a MOjjla ONHMIl MyMKHH sMac. JlekuH
rapku6una 107> — 1078 % raua Kyimmya srieMeHT aromiapy 6yaran
Monianap (KpeMHUiA, repManmit) onuinra spuinrad. byunaii
Xofmaraa xam 1 r Mymiak Tosa Moaiana MUuuiMapiiad Kymumya
aromJiap O¥map oKaH.

I1.3. ATOM MACCACH BA YHUHT VJIYAMHA

ABOTaJIpo COHUHU BUITraH Xo/a Xap KaHial aTOMHUHLT
I'paMmia Uoaiadral Maccacuiy Ba VITaAMUHH TOMUIT MYMKWH.
ATOM MaccaHu ABOraipo COHUra GYJIMII OPKAIM TOMUII MyMKHH:

A

= (115)
Na

Y xonna BoAOPOI ATOMK YUYH:

1,008
6,023-10%
Ypan aromu yuyH aca:

m, = 1,674-10%r.
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m,, = ——————= =3,95¢10" ra TcHr Gynaan.
0.023-107



Kartruk xonaraaru | Mons omiuil Moaia srajiaran XaxMHu
ABoraipo conura 6,116, OUTTa aTOMIa TYFPH KeTa/IMIaH XaXM—
Vuun anukaam mymkus. Karruk xonariarn momnanapia aTomiap
Oup-6upsrapura SKMH XKOWTALITaHJIWTY YYYH Viyauiga
KWIMHAMraH xato kam Oynamu. ¥ xomna 6urra aromra TVepu
Kelaauras XaxXmHy Kyd WiamM3jlan Ynkapuo, aToM JuaMeTpyHN
XaMm aHuKaaca oynanu.

ByHnait xucobnaminm mMuc aToMm MuUcoauia Kypailiuk.
MucHuHr suwmry 8,93 r/em® 6¥iranm yays 6Mp MOJb MUCHUHT
Xaxkmu 7 12 em® vy tamxun Kunamu. byrnan 6up atomra tyrpu
KeJIaraH Xa:KMHM TOTIAMM3;

7,12

i W =1 ,182 A0+ em’

Cu

Muc aToMHHUHT JAUaMCTPH 3Ca

de, =3 Ve =31,182:10™ =2,28-10%en

HM TaLUKWI KWJIaji Ba aToM pajamycu 1,14 .10~ eMm ra teur Oynamm.
ATOMJIAp YIUAMMHU Xya aHUKJIMK OWiaH Xucobnail yayH,
YAAPHUHI KATTUK MO/UIa KPHCTa/LIMaa Xolnaurad YpHUHHA 6u-
JIMII KepaK. byHu peHTreH cTpyKTypa aHaiusu €paamuia aHuK- '
Jlaul MyMKMH. By ycymma KynruHa MeTaiiapHUHT aTOMIapu
JKUTICTAINTAH Wapyaiap kabu KOWIAUIraHIMIry aHMKIaHTaH.
ZKurncnammb xoianrad napyatapHUHT XakKMH YMYMuii
XaXMHUHT 74% wuu tamkua stagu. Lyura acocnanu®
KPUCTAILIIATA MHUC aTOMM PAAMYCUHUHT KUAMATUHYW KyHHAaru l
xucobilant OPKaiy aHUK/IAll MyMKWH.

V., =1182-107.0,74 =0,872-10 % em’

Bynnan;

i lo,872-10%

=3 =1,28-10""m
r \ 4314

Kypunub typubamky, MUC aToMH PAIMyCUHUHT aHUK, KMii-
MaTH I0KOPMJArH TaXMUHUN TONWNTAH KUIMATIAH YHYA KaTTa

26

thapk, kuamaiou. Hlyau aiitub yruil Kepakku, Kpucramiiari
AToM yHU Ypab Typran OyuuiMk, 6unan aHuK, uerapa CUpTUra sra
miac, LyHUAT yuyH aToM YdamMiiapy WapTin GeruiaHaam. AToM
ViamMiIapy aefiniradaa ofani Moa1a KPUCTAUTMIATH aToM
UUTYCHHY TYUIYHUIL KePaK. ATOM panuycH 3¢a KYLUIHY| atomJiap sii-
poAapyu opacuaari MacoaHuHT apMura TeHramp. bapua aromiap
paguyer 107 um 6wiiaH YIUaHTaHWIAH MOUIAHMHT TY3WJIULL
Ha3apuACKIA XMCOoOJallIApHU COATAIAITUPULI MaKcaluia
sxIMTIIAHTaH OupsiuK Kaby:n kuhuHrad. by Oupnuk narnomemp ned
araiand Ba HM xaphu Owinad oearunadaad. Jlemak, MHC aTOM
pammycu r, = 0,128 HM ra TEHrAMp.

MuUcHUHI OUP MWUIMOH aTOMUHU KeTMa-KeT Koiraitupnb
unkcak akarruna 2,6 *107* M macodanm sramnaiim.

I1.4. ATOMHWHT TY3WIWITH

10kopuaa kKypcaTn6 VTUIraHuaeK , KUMEBUI JNeMEHTIAPHUHT
ATOMJIAPM SAIpONaH Ba YHUMHI arpoduia xapakatiaHauraH 21eK-
TPOHJIAPAH TAPKW6 TomraH. VIran acpHuHT Ypranapuiia 3appadanap
OKMMH XOCWJT KWIMHTaHIaH KeHMHIMHA 2IeKTPOHJIAPHUHT X0cca-
cu Ypranwiran. bynna OupyHun HapbarTaa MEKTPOH 3aPSUIHWHT
YHUHT Maccacura Hucharu Yiruadrat. By MUKA0p 21eKTpoHIap OKH-
MUWHHUHT 27CKTP Bd MArHUT MAaIOH TAbCHpUIA YETTa YHKHLITHHN
aHMKJIaL opKam Genrunanrad. bByHnail raxpubann 6upuHam 6y-
7m0, 1897 iimym Tomcon ¥3u Taiépraran acbobna yrkasmu (11.2-pacm).

Taxpuba HaTUxKamapura acocnanub e/m = 5,273 107
IEKTPOCTATHK OMPAUK TAKCUM rpaMM (2.¢.0./T)ra TEHT IKAHJIUT U
AHMKJIAHTaH.

HIKAIA

[ 1.2-pacm. ek TPOHIAPHHHT &/M MUKJAOPHHH aHHKIaimran acGod cxemacH.
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DNCKTPOH 3aPAIMHUHT MMKIOPH I0KOPWIA KYPCATHIITAH yCyJl
Onsian aHUKJIAHA/IA: IEKTPOH 3apsiiv /M, Ba € HUHT MUKIOPUHU
OwiraH Xosjia 2eKTPOH MACCACHHM XMUco0iab Tonmi MyMKuH
STbHA

_ 4,80286-107"°
5,273 -10"

DJIEKTPOH MaccacHHu Oelrwiall yyyH, yHU 10KOpMIA
XHco0s1ab TormIral BoAOpOa aTOMU MaccacH OWiaH Takkociab
KVpaMu3:

m, m, =0,91084 - 102 2

I

L : 27 i g = -—-—.—[
- (0,9108-1077)/(1,674-10° ) 35

i

Jemak, 57eKTPOHHMHI MAcCaCH DHI €HIWJI XHCOOIaHTaH
BOIOPOA aTOMUHUHI MaccacuigaH 1837 mapra KMUmMK 5KaH.
ynpait kKunmnub, aTOMHUHT XamMMa Maccacu sapora Tyrpu
Kemumra (Termiiig SKaHIMrura) MIoHY XO0CU1 KIJITAIL MyMKUH.
AApOHMHT YuamMu 5ca XKya KUIMK. Arap aToM YiiuaMiu TaxMUHaH
1077 M BYnca, y xo/1/1a aTOM SIIPOCUHHMHT PajdycH TaxMuHan 1014
- 10" m 6ynamu. 3apsiuvianrad 3appavanapia 6¥iran sapo sa
AMEKTPOHIIAP V3 arpoduia 21eK TP MAUIOH XOCHIT KIIaiu.

AToMlia AAPO MaBXYIAITMHU Gupunum 6¥1u6 Pesepdopn
(1909-1911 ilvnnapna) anukaaau. Merau niacTuHKasap CHpTUra
O -3appauanap EriamMpuo, yIapHUHT MCTAULIAH YTUII WYIUIapyHu
TEKIIMPUIL HATHXKAcHIA aXoiuO® HaTwXanap Ky3aTWiras.
Ernupwiran o — 3appavuanapHuHr KYIMUMIMK KUCMKA METal
fIACTUHKAMAH TYFpu YTUO KeTaBepann, 3appadajapHUHE Ky
03 KUCMM Y3MHMHT AacTAabKu UVIuAaH MawiyM Oypuakka oFau,
JeKrH Dansu 3appavanap (YH MUHITAZaH OMTrack) pactiabku
WynmMpaH KapamMa-Kapiim ToMoHra Kaiframy. By xomicanm dgaxar
Q — 3appayaJIApHUHT MycOaT 3aps/UiaHrad sapo Ouaan TykHa-
LIALIM HATHXKACKW 1e0 TYHIYHTUPHIL MyMKIH.

ATOM sIIPOCH MKKW DAEMEHTap 3appayajiap — JIPOTOH Ba
HEWTPOHAApAaH Ty3wiraH. SInpoHuHr GyHaal Ty3uiaMiura sra
skanauruayn 1932 iy 1. WMBanenko, E.H. IN'nou Ba Teii-
senbepraap acocaad 6epranaap. ITpoTOHHKMHT MAcCaCH TAXMUHAH
1 M.a.6 ra, 3apsian + | ra Tenraup.

Heitrpon anextponetitpai 6y1mb, yHHHI Maccac TaXMUHAaH
IPOTOH Maccacura TeHraup. [1poTon Maccacu anexTpoH Maccacy
nan 1936, 12 mapra, HeHTPOHHUHT Maccacu aca 1838, 65 mapra
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Karrannp. SIpOHUHT 3apsiii SUIPOJATy MPOTOHJIAp COHM OnJiaH
AHUKIAaHanK. Sapoaard npoToHiap CoHu Z Ba HEUTPOH/Iap COHU
N JIapHUHT AUFRHIMCH Macca COHM A Ta TeHT OYnaim:

A=Z+N

DIeMEHTHHAr AP0 3apsaanapd Oup xua 6yaubd, aTom
maccanapu Owran Oup-oMpusan Gapk KWIauran aToMaapu ory
VICMEHTHUHT M30TOMIAPH Aeimmanu. Mabiym 31EMEHTHUHT
WIOTOIIApH OMpP-OMpUaAH aToM SUIPOCUAArM HEWTPOHJIAp COHU
Dusian hapriaHain.

1L5. ATOM CHEKTPJAPH

KuMERMI DieMEHTAAPHUHT COCKTPAaPUHI YPraHWINTa J0Mp
rakpubaapIa TYIIaHTaH MARTYMOTIIap aTOMHUHL TY3WINLLIN Ha-
JAPUSICMHN APATUILITA acoc KWIMO OMMHIaH Jaluiiapiad onpu
OVIIM6 XU3MaT Ky, X03Upru BaKT/1a CeKTP YN3HKJIapu 1acTo-
racu A 0,001 % aswrksukna Vauaumorga. LlUynuuraek, crnekrp
UM3HKJIADMHWHT PAaBILAHIMIMHE XaM aHukK yiadam MyMKWH.
[LIy6xacuakm, aTOM TY3WINIINA XaKWIary Ty1yHuaiap UinoHwin
TaxKpubanap HaTUKajapura acociaaHraH.

1. Cnekrporpaduuar nmaam npunnumd. Chexkrp Typaapn.
Epyrimk Manbaunan Temakya OpKAIM TAKCUMIIarid Kypuamara
Hyp 6epuiamn. by TakcumiIaruy I0THITaH HypHH (POTOILIACTHH-
kara Tymupagd., GOTOMIACTUHKAIA HYD MabiyM TYJIKHH
Y3YHJIMTATA MOC Xosia wakraHany. Kysra xkypuHanvran sa
yibTpabuHadIIa HypIapHyd TEKIIMPUIIIIA ONTHK criekTporpad-
sapnan doinaiannaany. By cnekrporpaduiap MILKW HYPHK IUH-
1IaIaH €KY KBapLyiaH TaiépaaHraH npu3Ma OpKaaM YTKasulira
acocnanrad. bynaai cniekrporpad 11.3-pacmna kypcaruaras.

IL3 -pacm. CnekrporpadHan Huinan cxemach.
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IMpusmanad YraérraH HYPHUHT TaKCUMIAHUILNA HYP TYIKUH
V3YHAUTHUHUANT Y3rapuiuy OMiIaH CMHAWPUIIT KYPCAaTKUUMHUHT
yarapuiuura 6oruk 6¥nanu. Kyrruna xomnapaa HypHUHL TYIKHH
Y3VHJIMIY OPTUILM OMJIaH CUBAMPUIL KVPCATKUYM Kamasiiu.

ZKMCMHMHI HYPJAHWIIM HATUXKACKUIA XOCWJI KWIMHIaH
CMEKTP/IAp IMACCHOH CIEKTPAAD ACHIIaIn. DMUCCHOH CIIEKTPIAD
YITYKCH3, TU3UKCHMMOH Ba MyI-iyn 6yaany. YVenaTuirad KATTHK,
Ba CYIOK JKHUCMIIAD Y3NYKCH3 CIICKTPNap Xocwun Kunaau. [asnapuu
KH3UTUIN EKHM 3JIEKTPO/L 3apsijin TabCUpUIa HYPJIAHTUPUIIT
HATUXKACKHIA 3Ca ajJoXWJa YM3MKJIaplaH TallKW TONTraH
YHIMKCHMOH €KW HYI-HYn criekTpiap Xxocu oynanu.

XO03Upry BakTaa aTOMIap HypIaHULIA HATHXKACHUIA UM3HK-
CHUMOH CIEKTpJIap, MOJICKYJ/Iaap HypJIaHUIIIM HATWXKACWIA Y3TyK-
cu3 GKM M-Iyl ciekTpiaap Xocu1 OVIIMINM aHUKJIAHTaH.

Vanyken3s (tyram) cuekrpaap. Kyéuwl HypaapuHuHr eéku €it
oHapu HYPIAPUHKHT CTIGKTPM Y3JIYKCU3 CIIeKTpImp. By cniekTpiia
Dapua Y3yHIUKOArd TYIKWHIap Oyinaam, neMmakaup. Crekrpaa
yaumnui oynmakion, IyHuHr yuyH criekTporpaHUHT IKpaHu1a
XAP XWI PAHTIIH CIICKTPIAPHHUHT TACBUPH AXJIUT KYpUHamm. DHep-
IUSTHMHT yacToTanap 0yiinua TakCMMIAHMILM Xap XU JKUCMIap
VUYH Typiiaya 6yiand. XapopaT KYTapuiraHia HypiaaH!uLI S9HEPrusi-
CUHMHI MAKCHUMYMM KHUCKA TYIKUHJIAP TOMOH CHJDKWHAM.
Taxpuba HaATVKAMAPUHUHI KypcaTuiuuia, KATTUK EKU CYIOK,
XONaTHary Mojianapruta y3ayKCu3 CHeKTpAap XOCHJ KUIalu.
Y3nykeus, cnekrpiaap XoCHJI KUAKIL Y4YyH Mojjiajiap Kus-
JAPUITAIITN KEPakK, Y3ITyKCH3 CTICKTPHHHT TabKUaTH Ba MABXKYILTHK
haxTOpM HYD UMKAPYBYH aliipUM aTOMJIADHUHI XOccalapuraruHa
amac, baJikyu yJapHUHI ¥3apo Tabcupura xaM K¥n aapaxaia
BoFMK Oyany. Faznap yanyKeus CrekTp Xocw Kuivaim. YyHkn
CYIOKJIMK Ba KATTHK, MOJIIaIapaa aromaap OUp-oupura xyia Kywin
tabcup 3Taau. TeMmmeparypacu 10Kopu OViIras miasMa xXam
yanykeus criekTp 6epamu. By acocas sekTponnap unad noniap
TYKHAIIYBU HATHXKACKIA COTUp Oyaiu.

Yu3ugcHMOH CieKTpaap. Arap ras ropeikacy ajJaHracura oil
TY3W puTMACH OUIaH xyutaHras 6up 6ynak acbect KUpUTHINO,
VHTa CITEKTPOCKOIT OPKA/IN KApaiTaH/ia alaHraHuHI 3ypra Kypu-
HAMTaH Y3IYKCU3 CIISKTPU/IA PABIIAH CApUK YM3UK, T1aiino 63manm.
By capuk uM3nKHU HaTpuit 6yFu xocu Kynanu. Hatpuii Oyru aca
OIII TY31 MOJIEKY/IAPUHUHT allaHTafa napyaiaHMIIIaH BYKyIra
Kenamy. byHnail cnekrpnap suuxcumon cnekmpaap 1ed ataiamu.
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YHIIHKCUMOH CHEKTp X0Cua OYIMIIN MOMIAHUHT MyaWsiH
VIVIUIMKIAr (Kyaa 3HCU3 MYalsH CIeKTpall OpanukIapaari)
CVIKUEIIAD YMKAPUALLAHK Ouniupaid, Yu3uKCeHMOH CrieKTpiapHu
MOJICKYJISIP XONaTAaruHa amac, Oaiku atoMiap Xoauaara Gapua
111 }CHMOH MOJUIanap XaMm xocui kuianu. By xomia Epyrimk Hypiiapu
Oip-Oupura TasCUp 3TMalIMral aromiapiaH ynukaan. by xunparn
CHCKTP CIICKTPAapHUHT 3HT acOCKii Typu xucobiaHamn. bepuiran
At Oup KMMEBKUT AEMEHTHUHT SKKAJIAHTaH aTOMIADU MALIYM
VIVILIMKAATH TYAKUHIADHE YMKAPAIKU. ATOM XOJIATIArM TA3HUHT
I'LIUCK OPTTHPWIITAHIA alipuM CHEKTP YM3UKJIAPHHUHT KEHTa-
(UIUMHA Ba, HUXOSAT, Fa3HUHT 3UWIATK XKYiIa Karra Oyiarania,
HLHY aTOMIAPHUHT ¥3ap0 TALCHPH Ky'in O¥iiranja sca CriekTp
"N3KKJIApY OUP-OUPUHK KUCMAH KOTLTAD, Y3MYKCHU3 CIIEKTP XOCHII
KUITAHJIMIAHY KYpULI MYMKHMH.

Wyn-iiyn cnekrpaap. Uyn-iyn crekTp 6up-Oupuian Mawiym
opanuK OuiaH axpairaH alipum iyuinapaan udopar. Xap 6up iy
Onp-O1pura XKyzia SKMH KOMIaliran KYIaan-Kyn 3u4 Yu3nKIapiaH
HOOpaT IKAHIUTHHU CHIEKTpal KypuiMa €piamMuia aHuK, Maidkaii
MYMKHH.

Win-ityn cnexrpnapau atomiiap smac, 6anku 6up-6upu 6uiax
bornanmaran éku saug s
OOFnaHraHn Mojekyaajiap U,ev-1

xocunn kunami. Monekyaisip - 14300 16700 20000 25000
CHEKTPIAPHM KY3aTHIL YYYH : :
MBUK-UM3UK CTICKTPIap- T

HUKU Kabu OyFHUHT EKkM
sApsUUIAHTaH Fa3HWHT aJlaH-
raga wysiajsavvinngaH He
(holinamaHWIALN.

Xap Kakucu MOmIaHWHT
TOM €KUM MOJICKYIACH TVIIKHUH
V3VHJIMTHUTa MOC Kellaiurax
CMEeKTp uu3muKIapu tymia- U
vura ara 0ynanu (11.4-pacm).

Kjuruna snemenraap-
HUHT cIeKTpiapu xyana 7000 6000 5000 4000
vypakka0. Macanau, remup 1R
CcrnekTpuia 6em MUHTIAH A
OPTUK YU3MKJADHU caHad I1.4-pacw. Bavsu 3nemenTIap
KVpcaTuil MyMKUH. CTIEKTPIAPMHUHT CXeMACH.
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o ATOM CreKTpAapuHUHT yp-
Ha 6562,8 A 3UKITapy GUp-6rpura Xyna saxuy
Xoauranamruay Kyza cesrup
acbobnapaa kysatum opKaiu
AHUKJIaHTaH. Arap HypaaHum
MaHOauW MaruuT MajiiloHura
KMpuTHiCca, ciekTprarn 6urra
IM3MK  atpoduna yHra xyna
o AKHH XOlnairay YMU3UKYanap
H ) i 4340,3 A xocun OVnuum kysaruaany.
o DbyHpait unzu Kuanap 3eeman
Hd\ 4101,7 A athdexTn 1e6 atanamy.
Hypaanuim man6an IEKTP
MaMIoOHUra KupuTm raHga xam
Ha CTICKTP YH3MKYaAapu Xocuj
Oynanu. Bywunaii YM3MKuajap
115 - pacw. Kyara kypunaguran BOJIOPO] [lrapk Obpexrn 16 aTaﬂanu.u
CHCKTPH Ba YHra AKHH GYran BO}.IO[.!O,E( CHEKTPH. DHT ot
yamstpabunaciua cnekrp CHEKTP BOLOPOL CHIEKTpummp.
coxacu (Bammaep cepusicu). Kypunamiran coxana (akatruna
H.H 5o M., H  nap 6unan 6en TWIAHTaH TYPTTa CIeKTp YM3KK-
HM KysaTuin mymkus (1. 5-pacm). Ulynunriex, 6y UM3HKJ1ap OMiiaH
Oupra 6up Heura YibTpabunaciua coxa CIHEKTPU X0CWIT GYnuinm
XaM KysaTunaam. by coxa banismep cepusicn 16 arajanu.
Bamsmep cepusicu unznru TYJIKHH COHUHM Kynuaru

thopmyna Gunan uojlanam MymMmkun:

7=
Oy epma: R - PunGepr noummiicn OYub, ynunr kuiimatu R =
109678 cm ' ra tenr, n = 3,45,

Bynnan tamkapw, BOJIOPO/L CIEKTPUHM yibrpabunadina pa
VHQpaku3ui Coxalapia TeKIuMpu Wynu 6Guian siua Oup Kanua
TU3UKIAP, CEPUSICH TOITHJITAH., Yasrpabunacina coXaza Tonuiran
HU3UKITAp cepusicn Jlaiiman cepusicu, uHbpaku3wi coxana

TONMITaH YM3MKJIAp Ccepusicy Ilamen, Bpekker pa Ilynna
cepusnapu ne6 aranamu. Bynnaii umzp KJap CCPUACUHUMHT TYIINK,
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>0

Hp 48613

Corn Xy bansmep opmystacuaarura yxmant romwiamm. Jlekun
n||n|1\1},*:-‘l:lﬂaﬂd 2? ypuura 1%, 32, 42 a 5? nap Kyitmnanm.

Hlynpnait xunn6, Bomopon cnektpu Kyidunaru yMmyMuii
(hopmyna 6unan udonananany;

- R R
V=|—|-]—
2 2
n i
i 2
by cpna: 72, Ba #2, 1ap 6yTyH connap 6yau6, 4y > 71, Gynanu.

by (opmynanan xypuHu6 Typnbaukm, BOJIOPOIL, CIIEKTPHIAT M
IIHHKIAp COHM YCKCU3 KYTI Oynmuvra Kapamali yiapHu xyzua
O/ nonanan MyMKHH.

bomga semMenTIapHAHT CHEKTPIAPH. Kynruna Gounka ane-
MEHTIap CEKTPIapyiia XaM YH3UKJIAp CepusiCH GOPINIY aHMK-

latrad. by criekTp ymsukiapyu aHya Mypakkab 6ynub, Bomopon
CHCKTpIIapy cepuscHra JXIab Typi coxanapiia KounamraH 6yi-
Maii, Oanky 6GUP-OMPUHUHT YCTHra TaxJjaHuo konamu. LlyHmaii
OVJiimra Kapamacaan CriekTpoCKoIa 6y Yu3uKiap CEPUSACHHA
iwkparuira Mysaddax, 6yauHram. }

1889 iimnm PunGepr criektp cepuscn YMBUKJIAPUHUHT TYINAK,
COHWHM WKKW 77, Ba 77, OYTYH COHIap QYHKUMICH OpKau
Hrofanaln MyMKUHITATAHA AHWKJIAIN;

V=T (n)—T (ny) (116)

by epza: #,> . By connap dbynxumsiiapy CIHeKTpan Tepm aebd

aranamm (mepm — aarebpauk TEHIJIaManap ab30CH MabHOCHHU
aurIaTanam).

Tapkubuna daxar 6urra meKTpoHN OysiraH BoIOpoO/1 aTOMH,
burra sapsuui rejmii He' noHu, mkky sapsyumm surwii Li® nonu
i GolKa 3appayanap yuyyH creKTpJlapHWHT TePMU Kyiujaru
(hopmynagas Tonmanamu;

(117)

chopojfa'romu YUyH Z = 1, 6utTa 3apsuuiu reauit He' nonu
YUyH Z = 2, UKKM 3apsiuta 1utuii Li?2 nonu yuyH Z = 3 G6ynagu.
boka anemenTap yuyH Tepm Kyitunaru opmynaian ronunanu;
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_ R 2

(n+a)

by epna o uunr MUKIIOpY OMpaH KUKk yarapmac KHitMaTra

ara oynm6, myaiisau TM3NKIAp cepusicuim udonanaiim. Typiu

XWJLIATH UM3UKJIAD CEPUSICH YUyH ¢ = S, p, d, f xapdnapu 6unan

Oenrunananm. Oxopumaru ( [1.7) dopmyranaru Kabu, Heirpan

aromiap yuyH Z = 1, 6urra sapsmim uoHap yuyH Z = 2 pa
X0Ka30.

Llynnait knau6, CICKTpan YM3uKiIap xyma Mypakkab Ba
TYpJu-TyMaH Oynuiuura kapamaii cepusiiap OyTyH unsmKIapuan
ubopar Oyiranu cabatiu y1ap o ndonanaHum Mymku,

KBant nypaapu xakmna Tymynya. M.ITrank 1900 iimwima
KU3IMPUITAH XHUCMIAp CrieKTpiapu OHEPTUSICHHUHT TAKCUM-
JAHUIIAHN TYLIYHTUPAAUTAH HA3apUsSHY Apatiu. By Hazapusra
MYBOMMK 3Heprusi aromaan Y3IYKCHM3 paBullga amac, 6aiku
Maiiia-maiiga 3appaianap — KBaHTJIap Tap3uaa axXparunanu. Xap
Kalcu KBaAaHTHUHT KuiimMaTu Uy HYp TYJAKMHIapUHUHT 6up
CCKYHIIaru TebpaHull coHura OOFIMK 6Vnanm. Xap kannaii
TebpaHMa cucrema SHEPrusiiu (hakar KBaHTIap Xomuaa 0Talu
€KY DHeprust V3unan KBaHTIap X0/Mia YvKkapaau. Xap Kaicu KsanT
Karramury Kyinnary I[Mnank renrmamacu Ounan xucobnananu:

E=4V (11.9)

By epna: E — sueprus KBaHTH, h — [Tnank JOUMMICH, YHUHT
KuiiMat h=6,625 +19% apr.cex €ku h=6,625 -193 Koyab « cek,
V- TebpaHnIL yacToracu, YHUHT TYAKMH y3YHJIUTW Ounan
TaBcu(acak, y xosmia:

(IL8)

V=

>N

Oynaau.
by epna: C — EPYFIIMK Tesmru, A — TYAKWH Y3YHIIUTH,

M. IMnank wasapuscunan KCanub yukajuran XyJjocanap
TaXpubdaia Tonwirad HaTvkanapra tyna MyBouMK Kesum. Epyrmx
KBAHTIAPUHUHT XaKMKATaH MAaBXYIUTUTH OOUIKA XM Tax-
pubanapna xam ucbornanran. [lnank Tenrnamacunan (doiimanannc
CHCKTPIATY Xap Kaicu unsmkka MYBOGUK KelamuraH Epyrimk
SHCPTUACHMHUHT KBAHTUHU XMCOOMAL MYMKHH.
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Macaian, BoRopos cneKTpunuur H, qusuru yuyn E Hu

Ly Haryaa xucobiaiiMms:

1]
A =6562,84=0,656-10" u
Y XU
10
W o 0 o o g i
A 0656107

I' = hv =6,625-10%" +4,57"=3,03 -10* apr éku 3,03 -10" XK.

by Muconnan kypuHud TypubIUKU, Ky3ra K}f})MHa‘ﬂHl“aH }lep~
NI KBAHT SHCPrUsICH YHYA KaTTa OYiMaras Ku HMaT‘l aara. Airom
Y uLaH CPYRIMK KBAHTUHM THKAPUO OMPUHYIU 3HEP! e"rmf r><,0.|a"r~
W MKKMHYY 3HEpreTHk Xonarra yranu. demak, CHIKTPAI TCPM
11OMIArK  3IEKTPOHIAP SHEPTUACHHUHT yal‘apnnuft‘mt
miponanaiian. lyura xypa, SHEprus y31‘apump1ﬂu J1aH
IeniaMacura MyBoHK, Kyinaarnua €3min MyMK1H:

W =E,-F,
CKH
) E
V= i - =t (11.10)
hC hC

IOkopuna kenrupuirad (11.6) sa (11.10) TCHIIaManapuHi
fiKKocIacak, yjaap opacuia yXinauuidik OOpJMIWHW KYpHIL

MYMKHH. ‘
* bynia KYpuHNG TYpruGIMKH, ATOMIATT EKTPOH SHEPIUsiCH

CHCKTPaT TePM MMKJIOpK OuiaH GOFIaHraH, sibHU
E=-h-C'T (IL11)

IHEeprusgaHUHT MaH(pui KuiiMartra ara oymimmura caﬁat}‘ulykn_,
(1TOMIA MEKTPOHIIAp Yekcu3 Macodara ynkapmo roﬁopn‘:u aH xo_
NATJIATY 3HEPTUsl KUMMATK HOJITa TeHT J1ed OTMHTaH, I_l,e]‘wax, :1(1)01\; ]
Ji1'W DACKTPOH SHEPTUSICH Xap 10MM HOJIAH KMUMK ﬁyflcum. K g
puta kerrupuirad teHriama (11.7) uu 1111 hopmynara Fcre{fmpw
KVicak, BONOPOIL IEKTPOHUHMHT SHEPIUACMHHU aHUKJaMIMTaH

IcHIJIaMa XOCH OYItaan;
E=-hCR/n’ (11.12)
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E.5B Lynmait Kumo, aToMuaru
SJICKTPOHIAPD MakiIym KHiAMar-

i ! Twaran. BHeprus Oupiuru
KMIIMO 2JIEKTPOH BOJLT (a2B)
Kabyn KumuHran, Inexmpon
0 2000 4000 6000 B0AbM-20eKMPOHHUHE Romel -
A( jﬂ’ Huasaap adupmacu 6up eonemea
mene 6ynean snexmp maiido-
WCKTPOHHHHHT JHCPreTuK CaTXH, Hu?aeu 3Hepeuﬁc“f{u U';bﬂaa"
Aadu: 198 = 1,6022 -1019 3K
ATOMaru SJICKTPOHIIap Makiaym Gup SHEPrust MUKAOPUTa sra
SKanaury CIICKTpal MahilyMoTiapaan Tallikapu bouika nanwmiap
Wian xam Tacmukiaras. 1912 fumm Dparik Ba Iepiy raz aromJia-
Puyyy SJEKTPOHNIap OGunay Gombapumon KMJINO, 3/1eKTpOH-
Tapyypr Oynia iykorran SHEPIUACH MUKIOpUHU XMcobnaln
YMiunaurnnm ncobotaamiap. Taxpuba HaTuXxanapu mynm
Ypeatamkuy, arap 9jIeKTPOH 3HEpPrusicu Ma®IyM MUKAOparu
IToym JHCPIUsICUNAH KUuuK 6ynaca, y xonna JIEKTPOH Ta3
s TOMﬂapmra XCU KaHiai sHeprus OepmMacnan OpKara kairanu,
YHIal xonuca cumo6 Oyraapunu sueprusic 4.9 3B nan kuuux
GYJIraH YICKTpOHAap Gusan GombGapaumon KHIIMHTaH1a
KS’BaTmlraH. Arap 6ombapmmvon KWIAETTaH 371eKTpon SHEPrUsICH
4, 9B nan karra Oii1ca, y xomna ICKTPOH 3HEPTrUACUHUHT oup
K‘“CMHHH CUMOD atomaapura Yrkazamm., Hemak, 4,9 5B cumob
“OMunM 9Hr Kunk OHCPTETHK CaTXaH KeHuHT1 3HEepreTuk
ATXrg YTKasu ygyy capgd 6ynran SHEPrusaamp.
— Cumob ATOMIIapUHU 3Heprusicu 4,9 5B nan I0KOpU 6Ynran
“'®Krponsap unan Gombapiumon KWIMHIaH1a atomma 1¥1Kun
yﬁymmru 2537 uMm O¥aran nypiaumm Xocui1 6¥anu. Hypnamumn
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_‘: i Aary sueprusira sra. [lysunr
2k YUYH aromna asnektpommap
-3 Y ) SHEPTreTUK MOFoHavaiap Gyiim-
‘:_‘: b'a-frxlwep cepiscy Y TAKCUMITAHALA. Monekynsp
1 il P CHICKTPIIApHN Ypramui xap 6up
7L iy A MOJIeKyniana Xam SICKTPOHIIAp
-8 | Il ! 1 SHCPreTUK NOFoHavasap 6¥iinac
gk ()¢ 1\ KOWIaHWWMEK Tacmukparam,
uk e v Kyitwnary 11.6-paCMﬂaBOJIOp0J.1
12} (1] |\ arommmarnm 3J1€KTPOHHUHT
~13 1 H ] : OHEprus NOFOHAYacH Kypca-
i

I1.6-pacy. Bog 10pOL aTOMH

C

MIKIOpH cuMob atoMuHUMHT 4,87 9B ra Tenr Gyvran 31-1?1)1*:45[
KBAHITHIA TEHT OYJIM0, aTOMHUHT" HYPAAHMILIM YUyH caph 6yuran
meprist Mukiopura (4,9 5B) Taxmunan SKBUBATICHTIND. ‘

ynpait Kunmo, Karra sHeprusira ara Oyaran saekTpoHaap
Oual |' aToOMJIAPHU DOMOAPIMMOH KMAMLII Hyu OunaH, atToMuaru
VICKTPOHJTADHU VYUHYY, T}‘?pmﬂq__n ITOFOHAIApra KyuMpuiu
MYMKHH. Arap 6oMOapmuMoH KuiaérraH JICKTPOH DHEPrUscu
AYIa KaTTa KpiAMarra sra 6yuica, y xomna 6oMGapaumMoH KW~
HACTTaH aTOM/IAH EKTPOH Y3uInb YnKAIu Ba Fa3JIAPHUHT MOH-
lannum Kysatunaan. CuMob aTOMMHMHT MOHJAHWIIA YUYH
10, 4 5B sHeprust Kepakimru 1y ycy 6unan AHUKJIAHTAH.

11.6. ATOM TY3WIAIIA HA3APHSLIAPHHUHAT
PABOXITAHTUPAIMIIA

Pesepdopn 1okopuiarn Taxpuba HATWXKaIapura acocjiasmo,
ATOM TYSUWIMIOVHMHT NIaHeTap HA3APHSCHHM spaTiu. by
Hiapusira MyBo(UK, Xap KaHIail s/IeMeHT aToMU Mapkasuia kyja
KHUHMK VPUHHU STJUTOBYN SIIPO XKOMNAINAAU, YHIHT arpopuia
VICKTPOHMIAp XYM IUiaHeTaiap Kyénn arpodhuna xapakar Kuiranu
Kb y3 opbutanapu 6yilnab aittananm. 3;‘[6KT;)OILMHEIMH§
HIIPUSIIaH MAKTYMKY, S1po aTpodmia aitaHn® Typran MaHbuii
WPAIUIA SIEKTPOH NEKTPOMArHUT TebpaHuill ManGau Xocu.1 K-
. Ly cababnu anexTpoH HypraHuo, MaRIYM MUKIOp/IA ya:.l_yx—
G oHeprus Yakapud Typaau. Haruxana Mawiym BaKTiaH Keiins
VICKTPOH SHEPIHsICH TYrab, supora Ky:;aal TYILMUIM Kepak .
leknn Taxpnba OyHM TacHMKiIaMaiu. Bop aromna CTaug'OHap
OpbHTANap MABXYIATMHH, Oy opburaiapua xapakamanaefrratl
VICKTPOHIIAP Y3MIaH SHEPI st MYKOTMACIMTMHN AHMKJIA/IA, byHnaii
\oaTaa KyHuarn MyHocabat Gaxapuiminm Kepak:

mV-r‘:n(i) (11.13)
# 2

Oy epna: m Vr — 9NIEKTPOHHUHT MMITY;ILC MOMEHTH, V —
) ! yoi ‘_
VICKTPOH TE3JIUTH, #7, — JIEKTPOH MaccacH, #— opbuTa paamycy,
7 opbuta conu — 1, 2, 3, ....., #— TIIaHK JOMMMWILTAT ],

.- MUKJIOp y3rapMac KaTTaiuk G§iranu yuyn H 6unan

(e u-u_.-mcax, (11.13) bopmysia Kyituaaryu Kypunminra ora Oynamm:
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m,Vor=nH (11.14)

By dopmyuiara acociann6 Bop Bonopos aromunmnr TY3WIMIL
CXCMACHHM sipaTin. XaKkMKATAH Xam SNEKTPOHHM sIIpora HuchaTaH
TOPTUIMIII KYUHMHU MapKasra WHTUIMA Kyura TeHIJamrupuo,
Kyimnarnaa ésumr mymmn:

2 z
< LRI (L15)
r r

11.14 Ba 11.15 TCHITaManap CUCTEMACHHM euub, CTalMoHap
OPOMTAlArN 31eKTPOHHUHT TE3NUTU Xamia sjporava 6yiaran
Macodanu TonuIL MyMKHH:

V=—oo (I1.16)
nH
ZHZ

= (11.17)

(11.17) renrnamanarn ysrapmac kuitMaTiapum ypuura Kyiicak,
Craimonap opbura pajauycu Kylinaaru Kmilmarra sra OYnanum:

»=00529 n2 um (I11.18)

I1.18 Tenrnamanan bop 6upunun opGuracummar paauycu
0,0529 1M ra teHramry KYPUHMO TYpubm.

DJICKTPOH SHEPTUSICH KUHETHK Ba NOTeHLMAN SHeprusnap

HMPUHIMCHTA TEHT GYiamm:
=7+l

Oy epna; E — anextpon SHeprusicn, T — DIeKTPOHHUHT KUHETUK
SHEprusicu, U—olleKTpOHHIHT TIOTeH A aHeprusicn. E— typiu
3apamiM r Macodana xoinauiran 4, Aa g, 3appavyajapHuHT
TIOTEHLIMAT SHEPTHsSICH HOJTA TeHT GYJram Xonar 6up-6upnapu
Gunan yekcus macodana XKolinaluras 3appavajlapHy CUIDKWTHIIN
HaTrxacuia baxxapuirad uii 6uian Tascuduianany. baxapuiran

M KYJIOH KOHYHMTA acocad Kyiumaru UHTEerpaj TeHrjaama ounag
upogaiananmu:
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.[(QI -q,frz)dr =—(q,-q,/r) (11.19)

bup xui 3apsuin 3appavanap yuyH 10KOpW/Iarv TeHrjiaMaHu
mychar ninopa 6uian udonanai MymkuH. Boopon aromusia siipo
11 JIEKTPOH 3apsamiap e ra TeHr. LLyHUHT yuyH 271eKTpoH sHep-
FICHHN KyHnaaTida €3Ui MyMKWH:

E=—— 4| |= (11.20)

by Tenrmamara wokopmwaa kentupuaran (11.16) sa E[I.l?’)
n-nr;tamanapxam V Ba r JJAPHWHT KWHMaTJIapuHU ﬁyucak,
BOJAOPOJ SJAEKTPOHHHUHI 3JHEPrusicMHM aHWuKJaWaurad
renrjiamara sra oyaamus:

4
1 m,-e const
E=_(_] i z_[ l ] (1121)
2 nh n

11.2]1. TeHrnamMa BOJIOPOA ATOMHM IOFOHACHIATY DJIEKTPOH
epruscuHu Tonuil opmyiiacu 11.12 ra moc kemagm. by HKKI:I
ICHIJIAMAHW TEHrAAWTUpu6, Punbepr jouMuiicn yayH Hazapui
HUCOATHU XOCHT KMJTaMHU3;

R=2n-m, -e'Ich’ (1122)

by Tenrnama opxanu xuco6nad tonwuiarad R Mugmopu
raAkpudana aHuKJIaHTaH MUKIOpra Moc Kenaau. demak, Bop Bo-
JLOPOJL CITEKTPMHM Ha3apuid KUXaT/laH xucobjaraH. i

bop nazapusicu BOIOPOIL CIIEKTPU YM3UKJIAPUHUHT XOCHIT OV~
IMITAHKA TYIUYHTHPUO O6epau. Arap 3JieKTPOH yUMHYM OpOUTaaH

HKKWHYM opburara yrca, BOAOPOI CIEKTPUHUHT H , UU3UFH

vocn 6ynamu. TypruHam opburanaH MKKUH4YM opourara yrca H

OentmHuKM opbuTagaH MKKMHYK opbuTtara yrca H}, YU3UFHU
BYKYra KeIamu. .
Arap :’;J]CKTDOH TYPTUHUYM, BELIMHYM Ba X0Ka30 opOM-
rutapaad YYuH4YM opburtanra yrca, BOAOPON CHEKTPUHMHT
nippakusun coxacuna lamen cepusicn By:Xyara Keaaun:
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1 1
Ve R[’;—z-——:;),?‘!:{. 5, 6...

I

Arap 371eKTpoH UKKHMHYY, YUMHYH BA XOKA30 opburanapaax
OvpuHyM opbutara Kyuca, Bomopon CHNEKTPUHHUHT yabTpa-
Gunadia coxacuna Jaiiman CepusicH Xocun Oynanm:

I 1
VzR(—Z——TJ; éxn V=3,3-10”(—‘2--i2J
I

1 n |

By epna,n =2, 3, 4..

Iynnait kum6, bop HA3apUsICH aTOMIAru 3JIeKTPOHIap
SHEPrusl japaxalapu XaKkujaru TACABBYPHH XOCHMJI KWJIIN,
bomkaua xuau6 aiTranna, Bop atommarn Xap Kaiicu opbu-
TATHUHT §3Ura XoC SHeprus Japaxacu OYIMIIMHY U30X1aiiy.
OHeprus AApAXKaAIapK KyHKIary TeHriaMa acochaa XucobnaHamu;
21:2 m, -e4

hz n

By Tenrnamazaru n — Gom keart com 1eb aranama. Mawna my
TeHIlamManaH dolgananub, BoIopon aTOMUHMET HOHJIaHMII
OHCPIUSICHHM XMCODOIab TOMUII MyMKUH. Arap TeHrjaManaru
y:iruapmac KaTTajiukjiap YpHUra yJiapHUHT COH KuiMaTiapu
Kynwica, yHia TeHriama GupMyHYa comanamanm:

E= [3’26 oB

n

E=-

I
AT

Hemax, BOLOPOI ATOMMHUHT GUpUHYN opbuTanU 6yiinaé
XapakaT KWIaeTraH 3JIeKTPOHHU aTOMIAH Byrynnait yukapu6
13,6

1000punr yuyn: E = ‘T = 13,6 3B sueprus Tanab xunuuamy.
H

MKKMHYM OpOUTANIATH SIEKTPOHHH uuKapub 10bopuin yuyH sca

13,6
E= o 3,4 oB sHeprusi capd 6¥aamm.

1916-1925 itmnnapna 3ommepdenna Ba Gormka onumaap bop
HAa3apUsICHHU PUBOXIAHTUPUG, KYTI 31eKTPOHIH ATOMIAPHUHT
TYSHIMINM HA3APUACHHE sipaTauiap. By Haszapusra kypa
dTOMJTapZia KBaHTIAHTaH OpPOUTAIIAD A0MPa WIAKTUIATMHA amac,
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DUTKH DJUTATIC LHAKITAIA XaM OYIuIIM MYMKMHIUTH KYPCATUIIH,
Opbnruap gakar TeKMCIUKKa XoMnaiubruya Konmaii, 6anku
(hnsona Typiau BasusTaa OYAMIUM MyMKUH. By Hazapus
ClicKTpIapaa KysaTWwiaauras Kyna Kyn XoaucalapHu TYFpH
rvinyurupu® 6epam. bupok bop-3omvepdenni Hazapuscu o6up
Ip KaMYuiaukiaapra sra oyuaranu cababam KUMEBUIA
QOIAHWIITHE MEKJAOPUI JKUXATAAH TYLIYHTUPULITA OXKHU3ITHK
kiU, Macanan, mosiekysip resmii nonm He,” HUHT GoFaanu
sHeprusicn Oy Hazapyst acocuiia Xucobaranaa manduit KuiiMarra
i O6VimMb uMKkam, sibHM 6yHaall MOH BOpIUIrY TaCAMKJIAHMAIN.
Baxonanku, OyHnail MOH MaBXyn 6Vau0, YHUHT OOFIaHuMu
meprusien +2,55 +10° 2K/monb ra tenr. bop-3omMepdensa
HISAPUACH KEMMHYAIMK  TYNIKMH-MEXaHUK TacaBBypiap OuaH
IWIMATHTHPWIIA,

I1.7. 3APPAYAJIAPHUHT TVIKHH XYCYCUATIAPH

XO03Mpry 3aMOH MOJIEKYJIa Ba aTOM TY3WJIWII Ha3apusich
MHKPOOOBEKT J1e0 aTaTyBIM Xyaa KUIMK Maccara ra 6y/raH 3ap-
Pl Ba DIEKTPOHIIAP XapakaTHu udosanalnran KoHyHIapra
ncocnanam. by konyniap acocan 1925-1926 iimnnapia sipatuiaran
OV /IM0, MAKPOOOLEKT 160 aTamyBUM O K3 BA MUKPOCKOI OpPKA-
I KVpuHaauran Oyromaap xapakaTi KOHYHIAPUIAH KeCKII hapk,
K. MUKpooObeKTIap MKKM XWJI — 3appava Ba TYJIKMH X0occa-
CHHKM HAMOEH KUNau, SbHU yaap OMp BAKTHUHT Y3Hj1a KOPIyC-
YIS Ba TYIKWMH Xoccanapra ara Oynamn.

Hypemnr ukKd Xus1 TabuaTi. Y Tran acpHAHT GUPHHIY SpMIIA
1Y PHUHT HHTepdepeH1ns Ba Inppakims Xonucanapy Taxpubaia
Ypravmmo, HYP KYBAATAHT 2JIEKTPOMATHUT TEOPAHMILITA 3ra SKaH-

MM aHMKAaHraH spM. Mawiym iapontaa unTepdepeHims Ba audg-
PUKIMSTHAHT Xoch)l Oyuimra kapab xap KaHnait HypHu Tascud-
Jan MyMKuH. XX acpra Kenud HypHUHT OKMMH HATWXKACKIA BY-
AVIra KeIraH 3appavanap XapakaTuHu Hyp KBaHTaapH ¢ku poTon
ineh araya 6onuianay. HypHUHT KOPIyCKYIIsIp XOCCACH 3¢a acocaH
Komirron adwpexTn Ba horoaddext xomicanapuna HAMOEH GYI1a1u.

M®otoaddekT xouncacu 1887 iun I. T'epu TomonuaaH
Ypranwrah, Keitunuanix A I’ CroyieToB TOMOHHIAH PUBOXKJIAH-
rupuiarad 6yau6, 6y xoamca METAIIAPHUHT EPYFIMK HYpPH
FALCUPUAA V3UAAH DJICKTPOHAAD UMKAPWIIMIA aCOCHAH/IN.
DoroaddexT XoAUcCaACUHM HYPHUHT TVIKUH HA3APUICH acoCuIa
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TYLIYHTUPUO G¥iimaiinu, DJeKTPOH VITamIapu HUXOSITIa KMIUK
Gynrannmry caGabnu, VHTa TYLIAETraH 20eKTPOMArHUT TYIKUH-
J1apy OpKaim 6epuiaérran sHeprus IIYHYQIMK KAMKH, 3]1EKTPOH~-
HU MCTajUllaH “IMKapMIL Y4yH Kepak Oyaran sHeprusHunr
TVILTAHUIIY yuyH Kyéu Hypn TabCcupuaa yHu GUp Heua coaT
HABOMHUAA HYPIAHTUPHIN Kepak Oynyp sam. Baxonanku,
HYP/IAHTHPraH 3aX0TH SJICKTPOHIAPHUHT METAJULIAH YHKUIIIH
Kysatwiaam. Bynaan tamkapy, TYJIKUH Hazapusicura acocam,
MCTAJLT YMKAPAETIaH 2JIEKTPOHIIap OHEPIrUsACH TyIIaérran
CPYFIMKHUHT WHTCHCUBJIUTHUA TYFPY 1PONOpLmoHan Gyninm
Kepak aau. Jlekun anekrpon SHCPTUSICH EPYFINK HYPUHHHI
MHTCHCHBIIMIUTa aMac, Galku YHUHT yacToTacura BorMKIArY
anuknanran. Epyrimk HYPMHMHI YacToTacu oprumu Guian
SJICKTPOH SHEPrUsicH Xam opTH6 6opam. Epyrink HYPUHHHT
MHTCHCUBJIMTY OPTTaHaa MeTajuiian Yunb umkaérran asex-
TPOHJIAp COHM OpPTAJIU, XOJI0C,

1905 ¥ivm Ditmreiin HYPHY 3appayanap okumu — doToumap
21e6 Kapab, horoadpexr XOOMCACHHM TATKHUH KWL MyMKHHIIN -
I'MHM K¥pcaran.

Dotonnap Ba SJICKTPOHJIADHUHT TYKHALIMIIN HATHXACHIA

[nank Tenrnamacu 6Gunan

! AHUKJTAHTaH SHEPrUst MUKI0pY

V,B hV ratenr 6ynamm. Iy 6unan
bupra TYiIKuHCHMOH Hypa-
Hul horoaddexT Xonucacunu
BYXKYAra KeITUPMaCANUIU XaM

3 L h=elga

2 aHuKaaHan. bynpaii xonua
dhoTonnap sHeprusicn snek-
TPOHJIADHHU METaLIAaH y3ub
1 L "IMKAPUIL YIYH eTapnu 6Yimaii

Kostanu. PDoToHmaH ojran
SHEPIUsICUHKM MCTALT aTOMUTA
1 1 Gepmacnan yuu6 yukaérran
QJISKTPOHIAp MaKCHMaJ SHep-
2468 10 12 rusra ora 6ynamnm. Byumaii
107 qv,c EKTPOHIAPHUHT SHEpPruscyu
oron sHeprusicu hv 6unan
I1.7 - pacm. DPOTOTOK TyraTuaran METaUIIaH 2NEKTPOHHU YHUKA-
XOJATAArH KY'WIaHuI Guiai puiira capdpaanras KYUHHU
TYWAETTaH HYp YacToTack CHTHILTA KCTraH W aiiupma-
opacujiaru Gornanu rpachurm. CHTa TeHF Gynamu:
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(E )maxe =h v —A (11.23)

by Tenriama goroaddekT yuyH DURmMTEHH KOHYHH Je0

nranund, Taxpuba HaTKagapura 6aTaMoM MOC KeJIaiu. By X0-

meanu 1916 #inmm MwmukeH Taxpubaga Kypub umkaérrau

VICKTPOHHUHT MakKCUMall SQHeprusgcuim yauaira mysBagpdak
OVILIHE

V,=m, Ve y=(E s (1124)

by epua; m, — 21eKTPOH Maccacu, e — HIEKTPOH 3apsum, V —
VICKTPOH TE3MUTH, W — 21eKTPOH MAMAOHW KYWIaHHUILIN,

DitHiiTeliH KoHyHu acocuia [inank foMMUAITMTHHNA TONMWII
MYMKWH. ByHUHT YIyH 2JIEKTPOHHUHT Makcumalt sHeprusick (E)
Milke. OuIaH TYWAETral Hyp YacTOTach Opacuiary GOFIaHULLIHI
anmknant kepax (11.7-pacm).

10Okopuna xearupwiran (11.23) sa (11.24) tenrnaManapnas
KVpUHKUO Typubauku, TYFpu Yu3uKHUHT oFuinn U — V koopam-

h " Az
Haracuga — Hucbarra tenramp. by yeyn Tlnank noummiicnHu
&

HHMKIAIIa 3HT Kynai ycyanapaad oupuaup. HypHuHr kop-
nyckysap tabuatuau — Komnron addexTnnn TyinyHTHPUILIAH
OMH Macca Guman DHEprus opacuiary 6OFIaHUII KOHYHIAPUHU
KVpHUO YMKaMu3.

I1.8. MACCA BIJIAH DHEPTHS OPACHJIATH BOFJIAHMII
KOHYHUATIAPH

1903 iiunm DiiHIoTeliH HUCOMWNNK Ha3apuUdaCcUra acocaH
XapKaTIary 3appavyaHiuHr Maccacu THHY XONaTaa TypraH :siippaua
maccacuiad optuk, 6ynuummean ucboriarad. bynma xyiunaru
Huchar Gaxapunaiu;

T e WL — (11.25)
! v
» '\‘, o

by epaa: m — xapakariary 3appayaHiMHI Maccacu, IT‘IG E THUHY
\OJIaTIAar W 3appaya Maccacu, v — 3appavyaHuHT Xapakat TE3NUTH,
(' — BaKyymIaru Hyp Te3/IUIru.
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yrnai Km0, 3appaya xapakati Te3IMruHuHT OpPTHUIH

YHUHT 3HEPrusicu Ba MaCCacCUHUHI OPTHUINMTra onub Kejanm.,

DUHIITCHH 3appayaHnHr Maccacu Ounan sHeprusicn opacunaru
OOFJIAHUIIHY KYIUIATH TeHITaMa Guak ndonanam;

E=miC3 (I1.26)

By Tenriama macca 6uian SHEPIrUAHUHI V3apo GOFIaHuII
Hasapusicunu uponanaiinm. Xonbykn HucOuitimk HA3apusicu
BYXYJira KeryHra kajap macca 6uiaH sHeprus y3apo OOFJIMK 3Mac
1e6 Kapab kenmuran smu. [1.26 TeHriama Xap KaHIan xxapacH yuyH
maccanap ysrapuinn A m sa sueprus AE opacuaaru OOFJIaHUILHA
uonazaranu yuyn yum KyHuaaruia Kypunuima éum MYMKWH:

AE =Am(C?

Jlexun Gy Tenrnamara acocan macca SHeprusira ailaHamm,
1€ xucobiam MyMmKui SMmac, OyHnaH MaTtepus IHEPrusra
alIaHany leral MabHO Kb YMKKaH 6yYayp sin. Macca Guian
SHeprust bakaTruHa MaTepusiHUHT xoccagapuaup. Macca
MATEPUSIHUHT WHEPTIMTHHU, SHEPrusl Hca Xapakat VidaMuHu
Oenrunaiiau. Uy caGa6au (I1.26) Ttenrnama 3appayvaJjiap
Maccacuiu uonanaraHu xoa, yHUHT Xapakarra OoFIMKJIUTMHNA
Xam kypcaramy. Iiank Ba Ditnmreiiy TeHIJIaMalapy HYPHUHT
TYAKUH y3yHIry 6wian (otoH maccacu opacumaru MynocabaTHm
Tascu(pnab depann. PoToH THHY XoJarjia Maccara ara amac, JIekun
Y €PYFIIMK HYPUIa TEHT Te3THKIa XapakariaHanu. (Arap (oron
11.25 TeHrnamara acocan crarnk Maccara ora OyaraHzia snu, yHuHT
Maccacu sneprusicura HUCOAaTaH YeKCH3 KaTTa KuiimMaTra ara
6¥yyp omu.) yuunr yuyn (hOTOHHUHT XaMMa Maccacy IUHAMUK
Xycycuatra ara, STbHM Y IOMMO Xapakaria oynamm. Monomukn
IIyHAaH 5KaH, POTOH SHEPTUsICUHN (I11.26) Tenrnama 6Gunan
XMcobuanr MyMKuH, Wxxnnunpan, Miank TeHIAamacura
MYBO(UK,

hC

E:hv:T (11.27)

2
11.26 Ba I1.27 TEHIIAMANAPUIAH mc2 = i’%— HH XOCWT KMJIALLI

MYMKWH. YHaH

Al (1128)

Locn oynaau. i

11.28 TeHrnama hoToH umMnyiseu me ounan HYPHMHT TYJIKWH
YIyHaury opacuiaru GoFIaHuIHKU Kypeatamu. By xomna TeHr-
IMAHW KyWAHIaruua e3ummMus MyMKIH.

h
A= (1129)

by epna; P — doron nmnyiiscu.

Komnron addextn. Potonnap siekTpoHsap OGuian Tab-
CHPJIAHWIIN HaTHXKAcuaa Y3MHUHT OMp KWUCM DHEPrusgcuHu
yiaraan. Hatvkana TVIKUH y3yHAWTU opTHO, HYpIaHUITHUHT
IPKATALT HYHAIMIIK Y3rapaim, sSieHi COYMIMLI commp Gymamm.
by adxpextrn 1923 itmnm Komnron (AKII) ouran. V Typmm Moji-
[IAPDHU PEHTTCH HYp/apu OWJIaH HYPJAHTHPMIL HATHKACHIIA
COUMATaAH HYPHUHT TYJIKUH Y3YHIUTH OMPUHUM XOJaTAaruiaH
KaTTa OYNraHaMruHM aHukjarad. YyHonun, TVikuH Y3YHIIM-
MHUHT Y3rapMiiy MOAIAJIAPHUHT TaOuaTHTra Ba HYPHUHT
OUPUHYM XOJIaTIArX TYIKUH Y3yHIUTUra GOFIMK 6YamacaaH,
OUpUHYKM OONUIAHFUY HypAaHULl G6ypuaryu GUIAH COUMITaH
HYPJIAHUL UYHAIMIOM opacuaaru Gypuyakka GOFIMKIMIHHM
anmkgiaran (11.8-pacm).

(DoToH Ba MOIA 3NEKTPOHJIAPUHUHT Oup-6upu OGuiaH TYKHa-
11 BUIA SHEPTUS XaMIA UMITYIbCHUHT CakJIaHWII KOHYHH baxa-

_ puiaam ned kapanca,

1 Pp(2) Kowmnron shdekrunn
hy ' anuK udonanaiauran
\ TEHIJIAMAaHU XOCHUJI KM-
hv 0 f
A . \  JIMII MyMKWH.

A ’f’ 7 bup ¢doton hv ra

6 227 Pp(1) TEHT SHEPIHsi IEKTPOH-
jgap OunaH TYKHau-
rafnia 2HEeprud Ba UM-
11.8 - pacy. Komrron addexrnam NyJbC HOATA TEHT J],ucﬁ
TYLIYHTHPHIL CXEMACH: Kabyn kuauHagau. Tyk-

a - (pOTOM, Ba ATEKTPOHIAPHUHT Xapakal HalliraHjaH KeiuH o-
cxemac, 6 - aekTpon Gepram BATAPKATIAH o SHeprusch Ayl ra
(POTOH UMIYJIBCAAPHHHHT BEKTOP HUFMHIMCH. TeHr Gyuo e

a ‘_:f' i} Pe
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ywirad ¢oroH GonuiaHruy (GoToH MyHanumura Hucbaran 6yp-
Yak XocHa K6 xapakatiaHand. GoToHIaH MALTyM MUKIOpIATH
SHEPrus OJIraH JICKTPOH, bortanFud (hoToH MyHaMIIMra HuCOa-
Tad © OGypuak xocwi KWiING yuyanu. DHEPrustHUHI CAKJIaHWII
KOHYHUTa MyBO(MEK, SNCKTPOHHUHT (DOTOHMIAH OJITAH KUHETUK
SHeprusicd T Kyluaaruya aHukIaHa .

T=hv-hv!'=-(v'-v)=-hV (11.30)

3appauanapHuHT KUHEeTUK sHeprusicu (1/2) mv? 6Ymub, yHUHT
nMmiyibeu P = mu ra 6orauk 6Vaanm (m Ba u - 3appaya Maccacu
Ba Teanuru). Y Xonaa TeHraaMa Kyiumaaru KypuHuinra sra 6ynamm:

2
i (11.31)

2m
11.30 Ba 11.31 Tenmiamanapunu OUp-OMpUra TeHrIamTHpuo,
3HE‘,p]‘I'I${ QJIr'aH 3JCKTPOH UMITYJILCUMHH TOITHIT MYMKHH:

P?=-2m, -hAV (11.32)

MMy IL,CHUHT CakIaHMII KOHYHMTA ac0caH CoOYrIraH (DOTOH
Ba 9IEKTPOH YHEPTUSLTAPUHUHT BEKTOP HWUFMHIMCH GOLLIAHFUY
(horonHuHr uMnyibcura TeHramup. Kocunycnap teopemacura
MyBohUK KyHHMIArK TEHIIaMaHU XOCWT KWTaMU3:

P2 =P )+ P (2)-2P(1) - P@(2) - cosp (IL33)

By epna, Pd (1) Ba Pd (2) 6ouianrug Ba coumnrad (oroHnap
umnyiasciaapuinuar mukaopu. Pd (1) saPd (2) xuitmataapu
JKmMxatwiaHd OMp-OMpruaaH yHuYa KatTa (hapk KAIMaWIi, IIyHHHT
YUyH TeHIJIaMaHu Kyiuiaruua é3uin MyMKHWH:

2 s
P c.u(l) = P¢(2)
YV xonna (11.31) Tenrnama Kyiivaaruua KypuHuiira ara 6ynanu:
P2 =2P (1) (1- cosg)

"
cl—tose = Zsinétg]
2

Oynranu ytryff

P =4P() sinz(g) (11.34)
-3 i 2
OVIIA. .
Morton umnyiascu (11.29) TeHrnaMara acocaH KyWHaarura
ICHI™

h
P= = (11.35)

[Okopunaru (1.35) Ba (1.34) Tenrnamasiapra KMiiMaTapuHu

KyHcak
2
P = 4[%—]31112(%] (11.36)

vocu 6ymany. (1.32) Ba (1.36) TeHriamaiapHu YHT TOMOHJIApUHY
renramTHpUt Kyinaary TeHriamara ora 0yiaMms:

—m,AV = 2(12] sinz(EJ (11.37)
¢ A 2
Arap V = % TeHrnaMann addepen uu-a.:macaK
di —(—LE,-)AJL xocui Gyiasm.
A

\Vuuar Kuiivatu V ra nucOatad yHYa Karta OyiiMaraHjivri
ryehaiiay yHU Kyduzaryaa u3oxJail MyMKUH:

AV = —(%]M (1138)

By tenrnamanu (11.37) Tenrnamara Kyicak KomnrToH
spepexrram udonanaiiarat TeHraaMa KETU0 UMKAIN:

AL = 2[—"-} : sinz(i’;—) (11.39)
h

¢
P

K esrrupu6 ynkapuarad (11.39) tenrnamanaru MUKJ0D

m.c
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ya3yrimmk yiadamu 6yauo, 0,00242 um ra renr. by Mukiop kynmnHua
SJIEKTPOHHUHT KoMAmon myAakun y3yhaded ne6 ataau0, (GhoToH
Maccacu 3JeKTPOH Maccacura TeHi 6Y/ran XouaTnaru HypaaHMI
TYJIKWH y3yHaurunu uponanaiim. by (11.39) tenrnama taxpuba
HATUXKAIAPUTa aHUK, MOC KeJiajiu.

Je-Bpoiins Tyakuunapn. @oroxddext Ba Komnton sdupexr-
Jlapy KYpUHaauraH ¢pyrivK Ba peHTreH HypJaHulILIapUHUHT
KOPITYCKYJISIP TaOMaTra ara IKaHauruHu Kypearan. Marepdepen-
1Hsl Ba gudpakimg sKapaéiiapy aca HYPHUHT TYIKWMH TabuaTiIn
DKAHJIUTUHY TacanKJiaan. PoToHIap XapakaTh XaM KOPITYCKYJISIp,
XaM TYAKUHCUMOH XYCYCUATTA 3Ta.

1924 jiunna Jde-Bpoiins hotoHnap XapakaruHuHI UKKW €K-
Jlama, S'’bHM XaMm KOPITYCKYJISIP, XaM TYJIKWHCUMOH TabMatra ara
OKAHJIUIY XaKMAAru HasapusHU Xap KaHnai 3appada xapakaru
YUYH XaMm KYJUiam MyMKKH IeTaH Xyiocara Kelanu.

h
A= - (11.40)
By epra: m - 3appauaiapHuHr Maccacu, V - YJIApHUHT TE3JIUIH.

by tynkunnap Je-Bpoiias Tynkuamnapu neb atananu. e-
bpoiinsHuHT Oy xy/nocacu KeUWMHYANWK 3JIeKTpoHIapra xam
AUdpaknusg XapatHU XOCAUIM MabiyM Oyauiom Ouian
TAC/AMKIAHAM. DICKTPOHIAp OKUMU JU(BPaKIIMOH TYPIAH YTHIH
HaTXKacuaa (porornacTuHkana Xocui oyuran aMdpakimoH TacBUp
(11.40) Tenrnama opkaim XucobIaHral A TVIKUH y3yHJIMTUa TEHT
Oyiiran HypaaHuul HaTwxkacura moc Keianu. dudpakimon typ
cubaTuaa MeTaUIap KPUCTAIMAAH POMIATaHWIIN, YVHKY OyHaai

KpUCTajuiapaa atomiap Ju@pakiMoH TYFpU TVP X0CUa KWIb

xkoitnainran. bynpai raskpuba Oupurau mapra 1927 iivnm JdeBrccoH
Ba JlxkepMepaap TOMOHMAAH VTKaszuiraH. Xymaid myHaan
anekTporap audpakiuscuan TomcoH Ba TapTakoBCKMILIAD Xam
KV3aTHILUTaH. X03upm BaKT/IA 3JIEKTPOHIAp Juppakiiuscuian
MOJUIAIADHUHT CTPYKTYPACHHM Ypranmuina keur Qoiinana-
HWIMOKAA. SJCKTPOHIap AM(PPaAKIUsICHHY KY3aTUIIIa WI-
Jratuiaimrad acbob—anekrponorpad ae6 araitamu. ByHnaH Taikapu
MO/UIAIAPHMHT CTPYKTYPA TY3WIMIIMHA HeHTpoHap amdpakumscn
épravuia ypraauiin Xxam MymMKuH. Bosopon Mosexysiacu, refmi
aToOMM Ba DOIIKA 3appaduajapHUHT ICKTPOH JIMppakLMaIapy 1y
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veyina Garadenn Ypranwiran. bynapuuHr xamMmacu, 3appavanap
XApAKATHA MKKM EKJjlaMa — KOPIYCKYJISp Ba TYIKMH Tabuatra ara
IKAHJIMTMHY B6aTaMoM TacMKJTalIn.

Arap 6m3 11.40 teHrnama OVinua Typiu xujl 0ObeKTIIAp YUyH
TYIKWH Y3YHIMKHE X|cobiacak MakpooObeKTIiap yuyH Oy MUKI0D
KA KMUMK KAHAMATra 5ra SKaHIUTi Mawiym 6ynanu. Macanan:Ir
Maccara ora 6yiraH zappaya | cM.cek TeanMK OUIaH Xapakar KuJica,
TVAKAH Y3YHIMTHA A=6,6 <1072 M ra TeHr Oy IMIIMHM Ky3aTHILIMU3
MyMKMH. By TVAKWH y3YHAMKHUHT KUAMATHHN aHUKJIAll aH4ya
Mypakkab uiu. Arap TVAKHH y3yHIUIW aToM paguycn - 107° v nan
Kylla KMUMK GYIica, y xoana tudpakiiMoH naHxapany Kypul €Ku
jappavaJapHUHT TYAKUH TabuatuHu GUPOH-OUDP Kypuima
CpraMuia KysaTuil MyMKUH OyiiMaiian, Mukposappayaiap/a sca
axBoj 6up o3 Gomrkaua. MacanaH, | B norenuunan 6unan
XapaKaTIaHTHPUAITal amekTpoHHUHT Teanuru (V =593 105 m/c)
VHUHT TYAKUH Y3YHJIUTUra O0FIUK OV, DNeKTpoHIap OKUMU
(éku MHUKposappayanap) AudpakiiMoH NaHxkapanaH yraérrania,
VJApHUHT WHTEHCUBJIUIYA MabJIyM OMp UYHaMIIIa opTajiu,
OansaH [le-Bpoiins TeHTiaMacura acocaH KaMasuii, D1eKTpoHaap
OKMMWHHHT WHTEHCUBJIHWIMA 3JCKTPOHJAPHHUHI 3IKpaHua
TAKCUMJIAHUILL SXTUMOJUIMTH OMIaH aHUKJIaHaIu.

[yunait Kuaud, MUKpo3appadaJapHUHT TaKCUMIIAHWII
OXTHMOJUTMTH XaM TYJIKMHCHMOH Xapakar KOHYHJIapy OpKajiu
ndonamanui MymMkuH, ByHia MuKposappadaiapiuil xapakar
TPAEKTOPUSICH KOPNYCKYISP Ba TYAKWH TabuaTra sra 9KaHJIWrK
Hamo¢H oynanu. Kynruxa xomrapaa le-Bpoitib TViKMHIapu —
TYIKHAE OXTAMOJNMKIAPN fch arananm.

Jle-Bpoiinb TeHrnaMacy y3rapMac KMHETUK SHeprusi Ba
Te3IMKKa s1a 0Yran MUKposappavaiap OKUMHUHAHT TU(pakiins-
JIAHMIL HATHXKANapuHHA aiTb GepHill yayH Kyaa Ky.Iailmip, Ba-
xonaHku, [le-bpoitab TiIKuH y3ynmuru A — yarapmacaup. Bupok
HIVHU XaM XucoOra ofuil KepakKu, aToM Ba MOJIEKYAAJAPHUHT
noTeHUMan (KMHETHK) DHeprusiapu 3appaydanap opacujiaru
macodpara 6ornuk, 6yaanu. [y caba6au Jde-Bpoitis TeHriamMacuian
oyHaal xosara TyFpuaaH-Tyrpu doiaatanut 6yamaiim. demak,
IOKOpHAA KeTTUPHITaH XOJIATIAPHU OMPMYHUYA YMYMIALITUPUII
Tajiab KUIuHaIM,

490 49



[1.9 KBAHT MEXAHMKACM. HIPEJIMHIEP TEHTJIAMACH

He-bpoiuib TeHrIamMacu MHUKpo3appadanap XapakaTHHUHT
MEXaHWKacHHU ouuuira acoc oymmm. 1925-1926 immnapna leit-
seH6epr Ba Llpemmnrep — Gup-6upnnapuaan mymiako Gexabap
X0/l1a XapakaT MEXaHUKACMHMHT WKKHM BapUaHTHHU TakIuc
Kuinunap. KeitnHuanuk 6y MKKY BADUAHT XaM TYFPH €6 TOML,
penmurep yeynu Xucobaiina xyua Kyaii 6y1m6 Koumm. Hy-
HUHT Y9yH aTOM Ba MOJIKYJIAJaPHUHT TY3W/IMLI HA3APHSICH 11y
ycyira acociianan. MukpooObeKTIap MEXaHMKACH — KBAHT
MexaHuKacu HoMM OuiaH araiann Ba Heloton koHyHiapura 60r-
JIMK paBHIlza TalKuH KumaHand. Onuii 3appavaiapHUHT Xapaka-
TH 9Ca KIACCUK MeXaHuKara OOFIaHajIu.

KBaHT MexaHnKaja MUKPO3appavyalApHUHT XapaKaTiaHuL
KoHyHnapu LUpeaunrep renriamacu acocuna udonananamm. Knac-
CHK Mexanukaigary HpioToH xomymiapm kabu, 6y TenraaMaHu
KAHAAWAUP YMyMHUI XosaTra KeaTupud Gyiamaiiau, 6aiku yHU
MabJIyM ONTHK Ba MEXaHUK TCHIJIAMaap OPAJIMFHIATH TeHIIaMa
[e0 KapaJuilyg MyMKHH.

peayurep renrnamacu nudxpepeHman TeHrama 6y1ub,
ATOM-MOJIEKYJIAP TABJIMMOTHM YpraHuuyia KyidaHuaamu.
YyHonuwu, 6utTa 3appaya yuyn Llpeaunrep TeHrmamacu Kyiin-
naruya udonanaHan:

= i 2 i)
h d d d

—| =+ 2.y, = E, (11.41)
Sntml i & @ -

by epaa; h — ITnank mowmwuiicu; m — 3appaua Maccacu, U —
ITOTEHLMAJ SHEPrUsl, ¢ — TYIKUH SHEPTUSCH; X, V, Z —
KOOpauHAaTaaap.

by TeHriamamaru yirapysuyaH @ — TYIKUH QyHKOMUSICH

Jeinmanm. (p2 — MabiyM (uU3MK MabHOra sra 6Vimuo,
3appajalapHUHI CHCTeMaHUHI V — xaxwmuja 6Vna onuui
IXTUMOJLTUTHMHH, TbHU IEKTPOH OYIIYTH 3uwmuruHu ndomanaiinu.
Du3uKk MabHOCHTA KYpa TYIAKUH (DYHKIMS MAKCHMaJ, YITYKCH3
Ba Oup xuilmatin OYnu6, 3appaua MapxXya 6Yia oaMaiiurau
X0/1aTa y HOJTa TeHT 6yuimm MyMKuH, MacasiaH, 2/leKTpOHHUHT
sIIpoaH YeKCH3 Karra Macodana OynraH XoJaTuHH Haszapaa
TYTCAK, (0 HUHT KMiiMaTu Oy X0/ia HOJra TeHT Oynamu.
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Mamiym E sHeprusira a xoccara sra OyaraH atoMm xamia
MOJIeKYJIaIap TY3WJIHIT Ha3apusIcH Xakuiaru MacalaHu Xai
sommaa  lpeawHrep TteHraamacuaaru  (QyHKUUAHHA
anMKJIaHKuHET Y3 kigost. brupok, kynruna xonnapia Hpeausrep
fCHIJIAMACH aHYa KMWH MaTeMaTuK Macasia xucobsiaHaau. AToM
131 MOJIEKYJIaJapHW KBAHT MEXaHMK acocla TYUIYHTHUPHI YIyH
IoxMaa GUPIMK cHcTeMacu Kabyn KWiuHraH. by cucrema
(oiigananuaaérral Ba OJIMHAGTIaH TEHIJIAMaJIADHU E3MIITHN
DUpMYHYA COAZANALITUPUII UMKOHMHK Oepamu. by cmcremana
V3IVHIIMK OUpIATH KWIKUO, BOAOPO/ aTOMMUIA XapaKaTlaHaerraH

h
VICKTPOH PajiyCH Kaby/1 KWIHHTaH, sbhu @, = —5 = 0,529 um
me
yHeprus Oupaury Kuimb, aHa 1y opouTanarv 31eKTPOHHMHT
4 2

e

me ;
IOTEHLIMAJ DHEPTWSACHU, AbHU E'-:—2 =—=127,2 3B xabyn

n a,

KAMUHTAH. DIeKTP 3apaayd Ba Macca OUpIIMIY Kb, 21eKTPOH
vaccacy Ba 3apsiiM Kabym KuivHraH. by OnpiiMkiiap MHIJIMS oMK
Xaprpyn TOMOHMIAH TakiAug KUIMHTAaHU Y4yH XapTpH
OupIMKAapyu €KV aTOM OMPIMKJIAPH 160 I0pUTUIAIN.

Arom Gupsmknapuian ¢oiigananub 6UTTa SNMEKTPOH YUYH
I11penunrep Tedrnamacu Kyinnarnda uhoaa KwimHamu:

2 2 2

L2 chringd_q; +Up=Lo
2\ dx dy dz

By epna: U — noreHuman sHeprusi, £ — yMyMHi SHEPIus, X, )
7 — koopauHaTtanap. Jlugdepenuman TYIKUH TEHIIaMacH1a KBAHT
MEXaAHWKACH TYLIYHUACH YMYMUI TYLIYHUanapIaH KecKUuH hapk,
wiaan. KBauT MexaHukacy 3appavyajapHUHI TPaeKTOPUSICH,
KOOpAMHATANAPU B4 MabliyM OUp XojaTiaaru Te3juKjiaap
TynyHyacuHy udonanamacaan, baiky 3appadanapu 6yia onuii
IXTUMOJUIMI AN Kypcartanu. JIeKMH KBaHT MeXaHUKacHaa
jappadaJapHUHT UMITYJIb¢ MOMCHTH, SHEPTHUACH Ba macca
MMKIOP/IapH CakJaHuO KOoAraH.

KBaHT MexaHuKacuaaru acocuit xonarnapaaH o6upu IeitzeH-
Oepr ToMOHWIaH Kaii( KAIMHTaH HOAHUKINK HpuHImmmp. by
NPUHLIMIITE MyBO(hUK 6P BAKTHUHT Y31/1a 3appadaiapHUHT X0/1a-
THHK Ba YHUHT UMnyiscu P = mv HM Oup-Oupura Hucdaran
anukiaab 6yamaiinu. Arap 3appavalapHUHT TYpraH YpHU
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(KoopnMHaTanapu)Hu KaHuanmuK ax MK Vi4aca, INyHYATUK YHUHT
MMITYTCH HOAHUMK €K1 aKCHHYA, KAHYATMK UMINYIILC aHUK, Oiica,
HIYHYQIMK YIQPHUHT KOWIAIITAH YPHU HOAHUK Oynamu. ¥ xonna
HOAHMKJIMK HUCOATIAPU KYHMIATH KYPUHMIITA 5T Oynamn:

AX-AP. > h (1142)
Eku
AX-AV > (1143)
m

by epma: AX — sappavanapuunr HOAHUKJIMK Xonmatiapyu (SbHU
Ky3aTWIa€rrad BakTaarn X VKuIaru xoiiamran ypuu), AP Ba

AVX — X ¥Ku 6yitnua 3apPAAIAPHUHT TEITUTH Ba UMITYIbCIAPH
HOAHUKJINK MUKIOPIAPH.

X_}_UULH IIYHTa yXmam HucbariapHu Y Ba z yKJapu 0Vitnua
XaM €3MLIMMU3 MYMKUH. Bynnai Hoanuxank HucbaTnapu
KYNTIMHa XOAMUCATAPHU OCOH M30X/1a0 Oepanu. bynra mucosn
KHINO BOJIOPOM aTOMHUIArK SJIEKTPOH XapaKaTMHUHT HOAHUK-
JIMK NAapaKacuHU KYpub umkamus.

Arap sniekTpon Xdpakatu I — pamMyc MuMia comup 6yiamm

FoB neb xucobiacak, y xoJjiga
* HOAHMK XapaKaTH I ra TeHr Jied
20 L] KabyJ1 KWIMHMIIN MyMKUH. By

€plla I0KOPUJIATH TCHIIaMara
4CoCaH 3JCKTPOH MUHMMAI
10 = HOAHUKJIIUTU AP HM 2/1eKTPOH
umnyinbcu P ra tedr 6yaran

0

h
Xonaraa - ra 6Gapasap ne6

-10 = ONUIIMMHU3 MyMKUH (1142).
Busra mabaymxn, UMITYIBC

-20 = : KUAMATH HOAHUKJIMK KHiiMa-
i TUIAH KWYKK OYAUIIM MyMKIH
L. I ] o OMac. Llynunr yuyn ummnysisc-

0 0,5 1.0 1,5 %A uuur MUHMMAN KHiMaTH

11.9- pacm. Brexrpon sueprusicy Guman h o
XAPAKATIAHA OTA/MTAH PATHYC opackmary | B (I1. 44) ra renr 6ynazy.
OOFIAHMLL, J
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2
2

DACKTPOH SHEPrUscH > KMiMaT acocuaa Xocua Oyiran
me
KWHETUK 3HEprusi Ounan saponaH r Macodana Masxyl 6yiaraH
2
:' MOTEHIMAN DHEPrust MMFUHAMCUTA TeHT GYnamm. By xomma
It;}J_lOpOIl aTOMMAAru 3JIEKTPOHHUHT yMyMUH 3Heprusich E
Kyiuaaru Kyiimarra TeHr 6yaamm:
2 2
i L N -(1145)

Zm;,r r

DJICKTPOHHMHT yMyMUit oHepruscu E 6unan paauycu r
opacunaru 6ornanum 11.9-pacmaa kypcarunran. Pacmman
KypuHanuku, E MuHuMan Kuiimarra sra 6yiaranna T, KMHMaTMHU
OCOH TONHUIIMMU3 MyMKIH, YYHKH MHHUMYM HyKracuaa d =0 ra
reur Oyaanu. KOkopuaaru tenrnamanu muddepeHumaniiab,

+e? =0 uu xocu KMTAMM3.

”FP : ?'O

Tenrnamaaan

r= Oynamm. (1146)

2

m, e

Torwiran r| kuitmarunu (1145) tenrnamara kyinm6, sBonopoxn
ATOMMAArU DJEKTPOHHUHT MMHHUMAJ 3HCPrusl KUUMATHHH
FOMUIIMMHA3 MYMKHH;

1Y m* <e4
Emm: —(_) 2 (i l-47)
2N W

Onurran Hatvxanap uyKyp MabHora sra. Kjiaccuk tacaBeyp-
Jlapra.acocaH 3/IeKTPOH sIIpora Ky1ab TyIraH BaKT/ia yHUHT SHep-
I'nsicu MMHBMaU KuiiMarra sra 6ynany. JIeKuH KBaHT MeXaHUKACH
JICKTPOHHUHT TUHY X0/IaT/arv oMac, baiiku r, 6yaraH yerapaarm

JHCPTUACKH MUHMMaJl KMAMATIa 9ra SKaHJIMTHHA KYpcaTaiu.
byruait Xonaraa sca Gy yerapa numaa 51eKTPOHHUHT aHWK X0J1a-
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Z TUHI TaBcudUIAll MYMKHH
\ aMac. LyHuHr yuya r <1,
OyiaraHjga AIeKTPOH 2Hep-
rusich optu6 6opamv (1146)
pa (I11.47) renrnamanapun
TEHrAAWTUPKUO, r, HUHT
KuiimMaTH GUpUHYM opbuTta
paniMycyu KUHMaTUra TeHT
0 DKAHJUTMHE KYPUITHMH3
> YV mymxun. (11.47) sa (11.21)

\ TEHrJIaMaJlapHHA Takkocnab

@ N\ 9ca HOAHWKJIKNK HUCObaTH
acocuia tonwaran E Hunr
X Kuiimat bop Hazapusicusia
K¥pcaruirad Ba BOLOPON
CHEKTPUHH TEKITAPUIN Ha-
THXKacuaa TOMWITaH BO-

JIOPOI aTOMMAATH BAEKTPOHHUHT MHUHMMANI KMAMATHTa MOC
KCTUIIWHU Ky3aTHIIHUMU3 MYMKUH.

FOxopuaa KeTTMPHIraH XyJI0calap TAXMMHARIND, YYHKY 271eK-
TPOHHHHT aTOMWJATH XapakaTUHU aHuK cdepa OViiiad uerapaiad
6ynmaiian. LlyHra kapamacaan Gy xyJiocanap, 21eKTPOH HUMa YIyH
AApora Kynad TyIIMacIMIK Ba YHUHT SHCPTUACH MUHUMAI KUiiMaTTa
sra 3KaHJIMrMHM u3ox1ab Gepuiiia Karta axaMusitra ara. Bonopon
aroMu yuyH lllpenudrep TeHriamMacu euwiaranga xam Xyaad
IIYHAAKH HATHXKANAD OAWMHUIIN MYMKHUH. JICKUH OVHUHE YUyH
MYpakKab 2IeKTpoH Xucoballl MallMHaIapuiaH (oiinanaduil tTanad
STWIAMIH.

11.10 - pacy. Kyt koopauHaranap
CHCTEMACH.

IL.10. BOJIOPOA ATOMH TY3ZWJIMINWHA KBAHT- MEXAHHUK
HA3APHSA ACOCHJIA TYIIYHTHPHII

Bonopon aroMu Xyda comaa TysuiaraH Oyiub, YHUHI sIIpo
Maiionnaa OMTTaruHa MeKTPoH XapakariaaHanu. byHiaii xonataa
Hipenunrep Tenraamacura Mysodux noreHuman sueprus U
hyHKLMICH Kyiutaru KYpUHuUIiTa sra oynamm:

e

U=-< (11.48)
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(1148) TeHTIAMAHWHT UMK Mypakkad MaTeMaTuk macana
Oviranm ca®abay yuu 6y epaa KVpub YMKUII MMKOHU HVK.
ILlyHVHT yuYyH TeHIJiaMa eMMMMHHMHT acocui Xoccajlapy ba
(pm3KUK MabHOTapUHUTHHA Gemrinad yukamud. byriait macanaga-
I'M BJCKTPOH XAPaKAaTUHMHI MapKa3M aToM sipOCUTa MOC
KeJaaurad Kytosanran cucreMa xoopaubaTajapulia Ky3aTHIll
OupmyHua kynaitmup (11.10-pacm).

Arap, TVFpU OypuakiM CUCTEMa KoopauHaTtaiapuia 3appa-
AUIAPHMHT XoJlaTd X, y Ba g buwiad Gepwica, KyTOnaHrad cuc-
TeMaja BEKTOP paauyc r (MapkasjaH OaMHIaH macogda),

F(2
r= > Oypuaru (kenriuk Oypuaru) Ba @ Ouian

mr,-e

Oenrunanagu. Pacmpman xVpuHMO Typubauku, KyTOIU
KoopiauHaTasap TyFpu Oypuakiii KoopauHaTaizap OunaH Kyiu-
Jlary Hucbarta GoFIaHTaH:

X =r-sinGcos@
y=r-sin@sing (11.49)
Z=r-cosp

y xonza @ — QyHKUMSICHHU (pakaTruHa OuTTa aprymMeHTra DOFIMK,
Oynran yu QyHKIMs KynadTMacu 1ed onuin MyMKHWH:

¢ = (r,6,p) = R(r©6D(p)

R(r) T¥akun QyHKUMSCHHUHT pasuan kuemu, O(6)D(@)
KyTialiTmMa aca YHUHT Oypuaxk Kuemu neb araiaam.

Yunnum papaxainu ndosaduHr Xocui OVIUIm, OYTYH COHIN
KuiMarnapra sra 6yaraH MacaJaHW GYMIla ydTa MAKIOPHHUHT
xocwui GYnuinMra, SLHM yuTa KBaHT COHMHWHT XOCH)1 OyIuimra
onmnb kenanu Ba u, [, m_ xapdguap 6unan Gesirunanany. by Muk-
nopaap TYVAKUH QYHKOMACHUHUM TAUIKUAI KWATAH paadal Ba
OypuakcHMOH MUKJIOpIApHU udonanaian. YMyMmuil Kypunuiiia
soaopon atomu yuyH Ilpenunrep tenraaMacwHu €yMiu HATH-
Kajapu lqygi’[bﬂlaruqa vudonanananm:

R(r)= fi(n£);0(0) = f,({-m,);®(@) = f,(m,-£) (1150)

Ksaut connap n, | Ba m, oca Kyliumary kKuiimarnapra sra
OVnanm:
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N=2 L n=3
L=1 L=0
L [ 3s
:: 2 % A P R
N\w -
WQJ" o =1 3[)
&
V-. - L=I L I L L L
2 =
i P i - 3d
e L 1 | —] | — L
0 2 4 8 024681012“14'
%,A

1L 11-pacwm. Typin X0AaTiard BOJOPOjl aTOMH 3JEKTPOLTAPHHMIT Paja
TAKCHMIIAHULT SXTHMOLTHIHHUHT KYPUHHLIN,

n=1,2,3,4.5,./5
1=0,+1,2,3.4,...(n - 1)
=0,+1,42,43,44...+ ¢

Yuiby kBaHT coHnap (Gakar BOAOPOA ATOMMIATU 3MEKTPOH
XapakaTMHMruHa 3Mac, 6aiku 6oLIKa Xap KaHaal aroMiapinaru
MEKTPOHJIAP XapakaTuHM XxaM Hbonaiaiim.

11. 49 renraamanan KypuHub Typubauku, R — dyHk1Msa # Ba
¢ KXBaHT COHJIapuHy ¥3 nuura orad. LLyHunr yuys R dynkums
aTomJlapiaru 2JekTponsiap Oyra OJNMIIUHUHT paamall
TAKCUMJIAHMIIT OXTUMOLTUTMHY Genruiaiian. by pyHkuusiapHuHT
BOJIOpOI aTOMHM yuyH rpaguk Tacsupu I1.11 - pacmaa kypcatunras.
by epna opaunHata yxknapu 6yituua R*(r) nuur 4nr? ra
K¥naftupuiarad KuiiMatinapu kyiimaran. By xynadTManu
KMPUTHILIAH MaKeail KyToau cucTeMa KOOpIUMHATHIATY JIEMEHT
XOKMU dv HY, dr KaIMHIMKKA 314 OYATaH KaTaamiari IWapHyuHr
XaxmMu aed Kapalll MyMKUH:

dV = 4nr’dr
56

q.')l (pyHKLIMAHA d7r? ra K¥nanTupub xaxm Gupiurura Huc-
Oatan sMac, 0anku aroM AIpocH opacuzary Macoda dupnurura
HUCHATAH OMUHTAH PAUANT TAKCUMIAHTAH JNEKTPOHIAD 3UYITUTH
XTUMOLTUTUHE KEITUPUO YMKapaMm3.

Keitnnuanuk bop -3oMMepheibaIapHuHT SIeKTPOH MARIYM
Oup opbuta 6yinab xapakaTjaHUIIU Ha3apusiiapd KBaHT-
MeXaHUK Hasapus OujlaH anMaluTupuand. by nazapusra MmyBouk,
JICKTPOH aTOM XaXXKMHHMHT Xap Kaicu HykTacuaa Oyiuinmd
MVMKMH-Y, JIEKUH YHUHT s1po atpodunarv (hasoHuHT XaMma
HKOMKIA OYNALL SXTHMOIIATY Oupnaek Oynmaiinu. [lemak, opbura
DJIEKTPOH XapakatilaHajiuraH ouauii #ya smac, danku y
WICKTPOHHUHT BY1n0 TypuNl 9XTUMOJUIMIM 3HT 10KOpU OyIraH
(hbasopuil YpHuaup. Sapo arpodmaary ¢azona SneKTPOHHUHT
opbuta 6yinab xapakarinaHu®b TYPHII 3XTUMOUIMTUHMA AKC
YTTAPAIMTAH MaH3apaHU KYIOK, Ba cuiipak coxanapra ara GyaraH
2JIEKTPOH OyJIyT 1e TacaBByp KMJICAK, YHUHI LIAKIN OpOUTAI
HOMJIHA Maxcyc §02 dyuxumsTap OMITaH TACBUPIaHA OIAaN, DHIN-
AMKIA OpobuTan araMacy opOuTa aramMacu YpHWIA MLHUIATWIAAN
B ATOMJIA ICKTPOHHUHT XAPaKaTH Y3ura Xoc MamIyM TYIKUH
(pynkums — Ouan GearniaHany.

ATOMlaru NCKTPOHJAAPHUHI XOJaTUHHW KyHWumaruuya
Oearnnamr Kabys KWiIMHraH: 601 KBaHT COHM 11 GVTYH COHJap,
swbHn =1, 2, 3, 4... 6unan opbutan keant conu £ — sca GYTyH
counmap (=0, 1, 2, 3, 4, 5..8a xapduap s, p, d, f, g h..6unan
DearuiaHamm.

BupuauM TYpTTa Xapd ATOMIAPHMHT CIIEKTD CEPUSLIAPHTa MOC
Kegaim, MKkuTa oxupru g sa h xapdu andaeuria fpan xeitud
kenanu. Jdemak, 1s merannma, n=/ pa £=0 ra Teur GYnraumaru
WIEKTPOHHM, 2p Jieranna n=2, =] ra Tedr OyiraH Xoiariaru
WIEKTPOHAAP TYLIYHWIAIK. ATOMAArW IEKTPOHIAP COHM dca
xapgiap aapaxacuna kypcatwiani. Macanas: 262 (“ukku DC
nKku” 1e6 Ykwianm) atomua n=2 ga £ =0 6ynrauna 2'ra 2JIEKTPOH
OopsmruHpskypearamm (111 2xansan).

I1.2-xanBania BOAOPOL aTOMUAATH GaB3M IMEKTPOHIAD
XONATAAPUHUHT TYNKUH QYHKUMANAPU KeITHPpUITraH. YIapHUHT
MUKJIOPY aTOM BupanIuna
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Typim XonaTnaru o/eKTPOHIAPHHAT KBAHT CORIAPH

11.1-sicadsan

n 1 2
L 0 0 1
n, 0 0 0 +1
m, +1,/2 +1/2 +1/2 +1/2 | +H1/2
-1/2 -1/2 -1/2 -1/2 | -1/2
Opburamiap Genrucu Is 28 2p, 2p, 2py
L - Mawitym KmiiMarra
ora 6¥nrangaru Mak- 2 2 6
CHMAJ 2JIEKTPOHIAp
COHH
h - MawiyM KuiiMarTra
ara OYIIraHsary Mak- 2 8

CHMAJI 3AEKTPOHAAP
COHH

3
0 | 2
0 0 +1 0 + 2
Hp|l+an | w2 |12 |we | an | aplvae | 42
aplan | ae |42 |4z 32 | 42| ap| 10
3 | 3p, | 3, s, |34, | 34, | 3d, |3z [ 3d,
2 6 10

18

58




11, 2-sicadsan

Bopzopo/1 aToMH SNEKTPORIAPHHENT TYAKHN hynKumanapn

OpbBuranap Panvan xpcmu Dypuak kucMmu
1
Is 2e* —=
2w
L [
25 —_——(2=-r)-€"
242 2Nrm
r —_
1 : 3 x
2p, g & = (~)
246 24w N T
! r 3
= 2 X
2p, —ree ? [——)
246 2vm \7
I 2 3
- A x
2}3,. —— g 2 = [—)
246 2w AT
s | s
32 \-2 —ree ;. ;[(xz—}‘z)frj]
81-4/30 dNrm
SE i
3d,, T e &30 (x_z]
81-+/30 24w\ 2
4 : 's
o S
3d2 = -r2 e 3 — -[(322 -r )lr
81430 dvm
x, 4 2.0 ¥30 H
81430 2T\ 2
L
3d, 4__ g g 3 “5_(&'}
81430 N AN

GepuaraH. byngan Tamkapyu TPUTOHOMETPUK OypuakiapHUHFT
(byHKLMSIApU €3MILHM KUCKAPTHPULI Makcaauiaa r macodana,
X, ¥ Ba z KOopAMHATajapaa aHukjIanrad. Xyiaau HyHra yxiai
TYAKUH (DYHKIMsUIapH OuiaH 6urTa saekTponyn nonaapna (He',
Li*? ga Goikanap) SIeKTPOHIAP XapakaTuHy udoiaiaii MyMKAH.
Bynna 6y wonnapuusr TYIKMH (Qynxuussiapuau 732 ra
KyrnaiTupub Ba r YpHUTA Z-I MMKJIOPHHA KYiiuil Kudos.
TynkuH QyHKUMSAApHM rpadyK TaCBUpJIAll YYYH TYPIH
yeyiiap Mapxyil. Bynapaan 61pu oieKTpoHIap 3UIMTMHA pamrai
TAKCAMIIAHUIN YU3UTH YCYIU OMIaH 613 I0K0pU/IA TAHUIIIHK,
DACKTPOH OYyAYTIapM IHMAKIM MALAyM Japaxkaga TYIKHH
(pyHKUUgTapUHUHT OypyakKIapuHu aHUKIaian. YIapHUHT
HIaKJIUHU TacBUpJall YYyH KyTO KoopAWHaTajapuiaH
cholimananmnamt. JInarpaMMaii TY3U1IA KOOPIMHATA VKIIAPHHITHT

Gouwranum Hykracugan ©O(0)P (@) rapHuHT MUKJIOp/IApUTa MOC
oynran Ymuamiap kyiimb Oopunaau. CYyHrru ynuam oynaru
opOuTaTHUHT wakmay Kypcaragn. Kyn xoniapna Kyroaapapo
muarpamma O(0)D(@) xumiiMatiapu opKain amac, 6anku
YAApHUHT KBajipatiapy opkaiy oenruianany. bynnai makiap
6ab3u eKTpoH xodatiapu yayH 11.12-pacmaa KypcatuiraH
Oy1u0, ynapHu I0KOpHIA KeATUPWITaH XaaBaijary opmysiainap
Ou1aH TaKKocam MyMKHH,

byHnan Tamikapu, oicKTpoH OyiyTaapy miakiv WIKuaa Karra
KucMHH (95% HM) srajutarad Oy/IyTiapHH Yerapajiarat 103a OpKaiu
XaM KypcaTHLI MyMKHH. Arap pacM/ia TYIKWMH (DYHKIMSHUHT aHAK,
MUKIOPHHU KYypcaTuill Tajlad KMIuHea, v Xomua ¢ (€xn (p2) YUYH
HYKTanapHu OWpIalITHPYBYM KOHTYP AuarpaMmalapiaH
doiinananunaau. 11.13-pacmpaa Bonopoa atromunaru 2Pz -
OpOUTATMHUHT TYPJIH TACBUPH KYPCATHJITAH.

Llynra kapamaii, KY¥pcaTWiarad pacmiap Typ/japu [IaKjuiapra
ara, sbHU Pz- opbuTtai y3ura xoc 6Mp Xujl CUMMETPUK 1LAKIITA
ara. Opouran 1akuiap KUMEBUI GOFIAHUILIHK TYUTYHTUPHILA
Katra ponb YitHaiim. Kelivnyamik urysapra yxanain  opburaint
LIakJiiapuaaH Ky qoimasaHaMus.

IL11. ATOM DJEKTPOHJAPHHWUHT KBAHT COHU

Kpant connapu dakarruna BOLOPO] aTOMBIATW 3IEK-
TPOHHUTHHA 3Mac, DAIKK Xap KaHuall 37eKTpoHIap XapakaTH-

[rae

HUHT (hazoBuii WyHanuuHKY xam ndbonanainy. KeaHrt coniapu
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I1.12-pacm. Aromjia TYpIu XONaT/EArd S1EKTPOH OYy TIapUHaHHT
waksu (KyToIanras XomaTH),

SJIEMEHTIAPHUHT XOccalapy Ba KMMEBWIA OOFIaHWIIHWHT
TabuaTUHU VpraHuiyia karra poiab yiinaiinn. Ly caGabnn,
VJIAPHUHT MabHOCMHM YyKYyp aHriad onuui, 3apyp Oynranna
yApHK Ha3apwii Ba aMaivil Makcaatapia KyuiatH Gumi tajal
OTHIAAIHN.

XO03upry BakTIa 31eKTPOH X0JNaTUHHU TYPTTa KBAHT COH OMiaH

Genrwiam Kadyn KwimHrad 6yiub Oyimap 0oul KBaHT COHU “IV,
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I1.13-pacm. Pz - opburan TacBupH.

a- (Puuur Kyrbianran xonaTs
2
0- ()" nunr KyrOnadran Xonars

2
B- (D HHHT YerapanairaH 3acH
= KOHTYP X0JIaTH

opﬁ'n'ra.u KBdHT COHM “/’°] MATHUT KBaHT COHM “m,’) CIIMH KBaHT
COHM “m " sapaup.

KpaHT connapu n, L, me, Ba ms 2/IeKTPOH OyayTIapHUHT
reoMEeTPHUK Lakmapu oup-oupunan Gapk KHAMIIMHU Xamia
2IEKTPOH XapaKaTUHUHT (DU3MK MABHOCHMHU aHTJIATalM.

Bour ksadT conu “n” Kubimatu 1 jaH eo rava Gyaran OytyH
connapra TeHr 6ynany. boliil KBaHT COH AaTOMMAAT M MIEKTPOH KABATUHMA,
€KH MahIyM SHEPreTHK 110FOHA 1o3aciHK Tapcuduiaiion. KeaHT o03a
uerapacy 1ed, @ =0 6yiraH XOJAT/IATM TCOMETPUK HyKTaJap Typ/iapira
airrunagm. Arap =0 6ynca, @ =0 Gynamu. LLyauar yuyH 3JIEKTPOH
OYIYTIAPUHUHT 3UWIMIK KBAHT yerapacuia Hoira Tenr. KeaHtiap
SUIPOMAH YEKCH3 Y30K/1a OYraH 103aiapHu XaMm Xpuco0ra oj1aau, YyHK¢
Oynnait xonarga xam @=0 oynanm. Kasariapaa saeKTpoH
OyIYTIapUHUHT TaKCUMIaHMIIM MaBIyM YMYMUM KOHYHUSITTa
acocnadrad. MukposappadagapHuHI XapakaTuHHA O/UIMI TYIKHAH
XapakaTu TeHIrJlaMacu opkanu udonaiam MyMKUH. Xap KaHjpai

TYNKMH/IA TeOPAHNI COHM HOJITa TeHr Oyirad Hykra Gynamm. Arap
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IL14-pacy. Atom MAPKA3HIAH YTYBYUHM TYpaM Xomariary SICKTPOHIAD KaBaTy
IO3aTaPHHHHT SKoiiaaHuN,

TeOpaHuI XapaéHu VI XM WyHamvng conmp Gyiica, viap Bupranmmkma
XOCHJI KWITaH HyKTanap KaBar i03aCHHNI TAIIKK Kiaam. Atomiapaa
KABaT 103a/1apyt KKU X1 KYpUHMLLA OYmamn: 1) arom (éxu A10po)
MapKasuiaH Yranurai KaparuuHr 10sa cdpepacu supo Mapkasura mMoc
Kejiand; 2) arom (sipo) MapKasuiad yTManaMran KasarHumr 103a
cepacu sca Tekuc éxnm KOHYCCMMOH Iakiara sra Oynann.
Kasarmapuur cepuk 103am 6§y TYIIKUH DYHK UM HAHT paama
KHCMUHU KYpeaTajia, SbHU sIpoaan Maniym Macodaia @=0 6§namm.
Opb6uran ksauT copy “ ¢ ICKTPOHHUHT TYIKUH (DyHKLMsICH
XOCHJI KMIITaH KaBaT 103aapUHIHT SAPOAAH YTUILL COHUHU
Besirunaiinm. [Okopuna xaiis STWITAHUIEK KaBaT 103 1apUIaH
Outracu noumo AIPONaH ueKen3 macoda xoinamray Jaeb
XUcobaHam, ssbHu | nyar KuiiMartu 0 gad n-1 raya yarapaam.
IL.14-pacmma arom MapKasuaaH YTysuu Typiu XoJariapuaru
SJICKTPOHJIAP KABAT 103a1APHHIHT KOWIAHULIN KYpcaTunramn.
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. i

Ilynnait xuub “£” opburamnap (£-0) chepux (Obypuak
TYIKUH GyHKUMsicH Y3rapmac 6§m6, snponaH yragurad Kapat
i03a1apra sra 3mac), p - opéuraniap rautenb, d - opbuTaLIap
TYPT MappakIy MIaKkira ora 6yaamm.

IOxopuna xypcatu6 YTunraHumek, KBAHT MeXaHHUKACK
TYLIyHYacHura acocaH 3JICKTPOH aTOM sIIPOAAH Xap KaHHai
Macoana Oyna oaMIIM MyMKWH, JIEKHH aTOMHUHT TYpIIH
HyKTanapuja Gyna OJMII SXTHMOIM Xap XW1 6y1amy. DieKTpoH
OyJIyTIIapHUHT aTOMIA TAKCUMIAHUIIMEM 6WTay X0NIa aaponaH
IEKTPOHTaYa OyaraH yprava Macoda ~ Ly, HH XHcoOIalmMu3
MyMK#H. By yprada macoga I, ., OPOHTaN YTaamMuHy ndponanaiiny.
IITynra acocnanu®, Iyor KHMMATH pajnan TaKCHMJIaHUII
(bYHKUMSICHHY MHTETpajUlall iy GiaH Tommiamy.

Tore KAAMATH N BA { MUKZIOP/TAP OPKATM AHUKJIAHALM. Bonopon
ammwurjlm SJIEKTPOH Ba BONOPOATa YXIalll HOHJIAP 3JIEKTPOHIIAPH
Y4yH Oy GOFnaHui Kyiunaru HucGatna 6ymamm;

s {]+l,:1— e(“l)}} (11.51)
e z 2 n,

By epna: z - snpo 3apsanu; d, - 6upunun Bop opburacuHUHT
JVaMETPH.

By TeHrnamManan KypueuG TYpuGIMKH, r YpTaHuHT MHKIOPU
TaxMUHaH 1Y ra nporopiroHaywp. LllyHauHr yayH n MUKJIOPH OpOHTaL
ymuamuHy aHuMKIaMM, 16 aiThIn MyMKUH. Bonopon atommpmaru
QUEKTPOHHUHT G§nia onvwn sxruMomHuHT 1s, 1p, 3d, 4f Ba xokazo
Xonatnapy bop opbutaniapu pamyciapura Moc Kelau.,

Bosopon atomunary aimekTpon smeprusicu (axar n HEHT
Kuiimatura 6ormmk 6ynami. Y xomna IlpemiHrep TeHmaMacHiHr
CIMMM Kyumnaru ndonanm Gepamm:

e _(1)[__"% i 22} (11.52)
2 n -h

by Tenrnama Bop Hazapusicura Moc KeJiam. Bonopon Eﬂl’t:]:ﬂmal‘ﬂ
SJIEKTPOHHHUHT aCOCHIA XapaKTEPUCTUKACH — SHEPTHSICH “n” GuiaH
Genrunanramauru cababmm yHu 6ol KBaHT COHM 1e JOPUTHILI
KabyJ1 KWIMHTaH. :

OpGuran kBaHT coun “/” anekTpoH VIMITYJILCH OpPOMTAJ
MOMEHTH “M” HUHT MUKIOPMHM Genrunaimy, soHu:
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M=ne(r+1)

Busra MaWIYMKW, UMITYIIBC MOMEHTH BEKTOD KaTramukmup. Yauur
WyHanuum M, KBaHT COHM 6GmjaH AHMKJIaHaaM Ba op6uTa-
JIAPDHUHT asonary XKOWNaHUIIHHY udonanaiigy, Bexrop

KAJIM 030IUTMKKA 514, IHHH OIIMIA ¢V3 Gunan aiTranna, y y3 VKu
arpoduna aitianamny. DNEKTPOHIAPHUHT Xapakaru ‘CrivH ” 6mian
Oenrunanamm. Chuy Keanm conu saexmpon Vaunuur MOMEHT
UMINyNbCUTA 3ra SKaHAMrUHY OGunanpanmy, By Tymynua
SMEKTPOHHUHI 3apsymi Ba Maccacu KabM YHUHT acocuii X0ccacu
Xucobmanamu, Taxpuba HaTxanapu anekTpon MOMEHTUHUHT

1 |
Mpoekumsicu dakar ukkura KuiiMatra +—h Ba ——} tenr 9KaH-

2
JTUTMHU Kypcarmu. By CpAa mycbar Ba man(wuii uuIopanap
NEKTPOHHUHT TYPIM AyHAMIIL G¥iinya aitmanmimmay Ounampany.

. 1 1
Pasuanxy, crivn kpanr con m, ~akar uKkuTa Kpiivarra +— gg — -

2 2
ara 6¥nmamu. Criun KBaHT COHIapuHu TYIKAH (yHKImMg OpKallu
Genrunam yyyy YHTa Kynairuprudaiap KHpUTHIIAAH.

Hemax, 1¥prrana KBaHT coHmapu n, m, m_aTtoMuaru sjex-
TPOHHMHTI XapakaThuu TYIUK TaBcudnaiion. ONEeKTPOHHUHT
XapakaTuHu Oynapnan Oouika Gupim Kiapaa uonanab 6ynmmaiiny,

3epo, BOZOpOI aTomMuiary SJIEKTPOHHUMHT 3HEPIUsICH n MUKIIOPH
Ounan bearunananu -10, 60OlIKa KpBaHT COHJapura GOFnMK
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OVnmarimu. Bysaan Oup xun aHeprusira sra 6yira- mengOH.rlsz
I yrum xonatiaapaa 6y MYMKHH,I[?]"aH ny,l,oca Keun quk,aaeﬁ.
Kaumai xomarnapiaru aiekTpoHiap “ryrMa 3}161('1‘!)0!-1!!3]) i o
atanand. DIIeKTPOHJIAPHUHT OyHnaii TyPuMua Xoataapu TaJ_LlKH
IEKTP €KY MarHUT MalIOHY TaABCUPUAA HYKOTHITHLIN MYMKH a.
bor KBaHT COHM n OUp X1 KuiiMarra, |, m, Bam, Tylann KWIIMaTr
ora 6yaraH xomarTaaru 3JI6K’I‘pOHJ'Iflp]‘& TalllK¥ MaiioH Ta'hCI:fP);
Typimya 6ymamyu. Haruxama 6yHuait XOonarjar McKEpOHﬂapI:HHT
JHEPTUSICH Xap XWiI KuiMaTtra sra 6ynub komamd. bynu ma "
CKM 3IIEKTp MaHOOHIApH TAbCUPUAA CIIEKTD qu:’.wmapg;;l;MaH
HypiaaHuuM 6unad TymyHtupum MymMmkuH (IlTtapk Ba

: H).

Nb(%:oiggsgn ZiTOMH YYYH I0OKOpUJa alTuiaran dJHlpr‘[ipHH xyniu
LLYHTa yX1iai OMTTa 2/1eKTPOHIM crucTeMaiap -He*, Li Baﬂﬁﬁcg
YUYH XaM KyJiam MyMKUH. ByHpait xomna anekTpoH sHep
Kyiuaaruya E3uauiiny MyMKHH;

(1) m e (11.52, a)
E=ri—f——— 63
2 A

Kyn anekrponim aromaap. Bonopon aromunan Goika xgﬂ
ONIEMEHTIIM aTOMJIapIary Xap Kaincu AMEKTPOHHUHT XQ.I']E;'SI‘HHH xa
TYPT KBaHT COH 7, [, m Ba m_GunaH GeJiruiam Mym KI‘IH.H v gongyj;:
BOJIOPOZ aTOMMATH KBAHT COHJIap KMIAMATIapyra TCHT 1eb Ka
K“nli(igﬁuzﬁempomu aromyiapaa 3JMeKTpoH (akaTruHa ;mp(f
MaiIOHUIATMHA 9Mac, bakyu GolKa :mempg_HJTapapIor rflaﬁao:u
Jlapia XxaM XapakaTnaHalu, SbHE 1 0Up XU Kuitmarra, | sca T:EHF
KUHMaTaapra sra 6yJIradjuru caﬁaﬁjln BHEKTDOHJ}-?IP i
SHEPrusiiapy Xam Typiu Kuimatra sra 6yaub Konaiu. yHKKH
YUYH KYI 3JEKTPOHIM aToMapla 3J1eKTPOH BHCpFP}HCH e
KBaHT COHM n Ba | 6unan Genrunanami. bynnait Xonataa :-mepl
TPOHHMHT 3HeprusgcHu n Ba | optub Gopuium Guaax Kynasfllm.
ATOMIIATH 3/IEKTPOHIAP COHU OPTUG GOPUIIMIATY BHEPTUSH :
y3rapuiuu 1 optudb GopuiLMaaru sHeprusira KaparaHia gnpmyl::ﬁ
Cemnapnpf' Oynamu. Harpuii aromuaan yukapu6 o o%;nraH
DJIEKTPOHHUHT KBAHT COHJIADU nz_?', 1=0 (3s)ra Tenr ﬂm-
KaBatnard Ba n=3, I=1 (3s)ra TeHr 6ysran waT@ru 3Hepra -
JlapHUHT aitupmacu 2,1 5B ra TeHr. By MUK/I0p, KBAHT COHap
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n=3, 1=0 (3s) Ba 84, 1=0 (4s) ra
TEHI O¥yiaran Kasariaapagaru
SHeprusiiap aitmpmacu MHKI0pH
(3,1 3B) ra SIKMHITalagm. Djrek-
TPOHAApP COHM OpTUG Oopran capu
aromnapaa 1 ysrapuum Gunay
SHEprus ce3unapnu baBuiina
?Srapaan.Eyammapwmmmmmr
TYpimya 6§mmmm Gunay TYLIYH~
THpUIAIH. Y MymaH, Ky IEKTPOHIIN
aTOMJIaPIA SHEPreTHK KaBATIIADHUHT
Varapumuny Kyiunarnya é3um
MYMKWH Ba KaBatiiapu SHEprusuiapu
PKUXaTHIaH GUp-GupHan kam apk
Kb n, p KaBatiapura Hucbarag
KHUYKMHA KUiiMaTra ara O¥rama.
Mynamnai KWinb, sHeprusiaunr
0pTH6 Goprum Kyitumary BHEPreTuK
ﬂ KaBatiap Tapribuna rascudyianamy:

BE

DHCHIHA iz

Is<2s<2p<3s<dg~
z3d<4p<5sz4d<5p<6s==
zde4t<6p

1. 15-pacm. Kym saekrponnn
aToM1apia 3HepreTik TOFOHasap-
HHHT XoHnauuuy,
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I-2nekTpoH

2—31eKTpPOH 10 0 -

Llynra §xmam n=2 6yiraH xXojatia KBaHT CoOHJIapu Oup-
Oupura yxmrain GymMaran 8 aeKTPOHHUHT GOPIUTHHK Ky3a-
IMITMMU3 MYMKWH:

; 7 4 m, # ¥ m m,

_2 ; > 1/ 2 1 0 +1/2
..2 ; " 12 D) 1 0 -1/2
5 ) H +1/2 b) 1 +1 +1/1
5 1 1 12 2 1 + -1/2

Xynau 1ty yeyn Ouuras 601 KBAHT COHM N=2Ta TeHT 6ynranma
VICKTPOHJTIADHUHT MakKCHMall COHM Kynu Owran 18 ra, n=4
Oynranma 32 ra TEHr SKAHJIUTHHU XMCO6IA6 TOMMIL MYMKMH.
YMymaH, GOl KBaHT COH n KMIMaTra sra 6¥1ca, 3IEeKTpOH-
NIAPHUHT SHT KYIT COHM 2n? ra TeHr 6Y1anu. Borr KBaHT COH n HMHT
KWIMaTH 3JIEKTPOHJIAPHHHT siIporaya 63iraH Ypraya MacohacHHu
bejarumainu, my ca6abnau 6up Xun Kuitmartra sra 6ynran
WICKTPOHNAP MAFVHIMCH MEKTPOH KaBar 1e6 aTananm (anekTpoH
KapaTJapHy OeNTUIall IKOpyUaa KYpcatub YTunran su).

N KaBaTna OpouTas KBaHT COHM, / HUHT KuiiMariapy 0 faH (n-1)
ra Kanap 6y MymkuH, KOKopuna KypeatiiraHuiek, Xap Kaiicu
KABATIATM MAKCUMAaJT SNIEKTPOHJIAD COHU 21 ra TeHT OY/raHu yuyH,
SIbHI OMPUHYM KaBaT/ia Ky OWiiaH 2 Ta, UKKIHYM KaBatia § Ta Ba
XOKa30 anekTpoH Gynam. LllyHra MyBoduK, Xap Kaiich KapaTiapiaru

VICKTPOHNAPHUHT SHT' KYIT COHM 3ca 2(2/+1) ra Texr 6¥nam. Arap s
KasaTyana Gup-Oupwra Kapama-Kaplii crivHra sra 6yiran 2 ta
WIEKTPOH G¥mImm MymKuH 6YIica, p KapaTyaza SIEKTPOHIIAP COHU
ontuta 6ymany. V Xonna SIeKTPOHNIap CIMHIAPH KaHnai TaK-
CHMJIAHAH, IETaH CaBom TYFrIamy, MacaraH; a30T aTOMMHWHT /1eK-
rpon Koudurypammsicn 1s* - 2s*-2p’ dopmynara sra (seHu
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OuprHYM KaBatia 2 Ta UKKUHIY Kasarna 5 Ta) 6ynama. By hopmynara
aCOCaH EKTPOHJIAPHY UKKHU XIT BAPUAHT/IA KOMNATLITUPUII MyMKIH:

2p 2
’,____./\.______‘\ /____)E_____\

NEE N
1 N
N N

Xap kaiicu SHEHKANap MakTyM OpOUTAIIra MOC KeJIa/iu, sIbkH! Xap
Kaiicy opburamia Gup-6upura Kapama-Kapim crivHra sra 6yiran
VKKH 9JIEKTPOH XOMUNAHUIIN MYMKUH, Brupunun cxemana p
IEKTPOHIIAD TYPIH m_KUIAMATTa, UKKUHYH CXeMala 3ca MKKUTa p
SNICKTPOHAA m_ KuitMaTu 6Up Xui. Mynra yxmam KyOruHa
MEMEHT/IApIA 3J1eKTPOHIAPHUHT JKOWIAHUILUIAD COHHU 5 ra TeHr
Oynranm yuyn, d Kasaryama 10 Ta, / KaBaryaiap coum 7 ra TeHr
Oynranm yuys f kaparuana 14 ta IEKTPOH KOMITAIIIIIN MyMKUH.,

KBanr-mexanuka Ba CHIEKTP aHaNu3 HATHXalapyu LIyHu
KYPCaTa/iKu, KaM SHepreTuk Xouarra sra Oy/raH atomiapia KBaHT
AYEAKATADUHWHT IEKTPOHNIAp OmnaH TYnu6 Gopuriy Kyiunarnya
conup 6¥manu; KpauT SMeiKaiapra a/IeKTpoHIap TaKCUMJIAHULIIA
GuprHYM HaBGaTa YJ1ap MarHuT KBaHT 11, COHM TYpIH KuiAMaTiapra
ra Oyiran saekTporIap 6unan TYJIaIN, KeMMHYaIIK AIEKTPOHIAp
Kynaitn6 6opuinm HaTxacia sIYefKamapna CoMHu Kapama-Kapiim
6ynran anekrpomap XKoiinaiany, SBHepreTuk sueiKanapHuHr
SJIEKTPOHJIAP OWIAH TYNMINNMAA YIADHUHT CIHH KBAaHT COHJIApH
WMFUHIIVCH SHT I0KOPH KMIAMATTA 3ra OYumaLumra HTMAAMY, By T'ynn
Kounacw /10 aranami. SlueiikanapHusr AIEKTPOHIAp OWIaH TYIM6
fuiopumu VICMEHTIAPHUHT (PU3UK Ba KHMEBUI] XOccaapy TaBpHii
Y3rapuILAHU BYXKY/ITa KeTHPau.

ATOM criekTpaapuHunr Xocua Oymmmm.

Arap aromiapra TAlIKAPHIAH XeY KaHIal Takcup GynMaca, y
XOJ1Ia SMEKTPOHJIAP SHT KAM 3HEpPrusira sra Oymran xomarna 6ymamy.
Byrnaii xonatan aromummr HOpMaa xonatn ne6 aramanm. Arap
aToMI'a Tallkapunan 6upop 6up Typmaru SHEPrusi TabCUp
STTUPHIICA (IBHU aToMIIap ¥3apo Ty¥kHaica, KBaHT EPYFIUK HypH
IOTTUPHIICA, UCCUKIIHK DSHEPTUSCH Oepuiica, snekTpon éxu
HEHTPOHIAp GuiaH 6oMbapaMoH KWIKMHCa Ba X0Ka30) Gup éku
(:mp HeYa 2JIeKTPOH/IAp SHEPIUsicH I0KOpH GyIraH KaBarJajapra
yTaau. ATOMHUHT OyH/iaii XOJIaTUHY KY3FAJIran Xoaar 1e6 arananu.
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ATomiap KysFairaH XoaTaa XKyaa Kucka akr (105 - 103 ceK)
lapoMujia MaBxXyn 6y1a onaau. CyHrpa SIIEKTPOHIIAD SHEPTUSICH
Kam Oyiaran xaBaryajgapHu sramnaiiom. HaTwkana 9JIEKTPOH-
IAPHUHT OUD srYefKanaH UKKUHIY SIYEHKAra YTHILM 0ocKuy Grtan
conup Gynama. DHeprusicu Karra GyIraH KasaTiaH SHEprusicu
KU'MK OYJIraH KaBaTra 9JIeKTPOH YTUIIN HATUKACKIA ATOM y3unaH
KBAHT HYp YmMKapami. by Hyp I1aHk Tenrmamacura MYBO(DUK,
KyHuIarnya aHukI1aHaIm:

E, ~E =hv (I1.53)

Yiby TeHriamMa HYPHUHT CITEKTD YH3HKJIAPUA 4aCTOTACHHH
neomaraimm. Mlyrnait Kuu6, Xap Kaiicy criekTp YUBHUKJIAPUHUHT
XOCUI OYIULIM 3TEKTPOHHUHT GUp 3HEPreTUK KaBsaTyalaH
WKKMHYM SHEPIeTUK KaBaryara yTuiumura Moc Kesiaan. Bunobapus,
JJICKTPOHJIAPHUHT KaTTa KaBaTda/lad KUYMK KABATYara YTUIM
HaTUXacKula aTOMJAPHUHT HOpMaJl XO0JaTra aijaHuIIu
JNICMCHTHUHT CIIEKTPJapy OuiaH taBcudyianauu.

OJIEKTPOHHUHT MYKU KABATAAH TAIIKK KaBarra yTHIIN
HaTXacuia KYPUHAIUTaH HYPHUHT TYIKUH Y3YHIUTAIAH KIIAK
TYIIKMH Y3yH/IMKKa 3ra G¥iIrad peHTreH HYpJIapyu X0CUI Oyiramum.
by nuku KaBatnapnaru SJIEKTPOHIAPHUHT AP0 OUIaH MyCTaXKaM
OornmaHrannurunad mapak 6epamu. 11.53 tenrnamara MYBOMUEK,
JICKTPOHIAPHMHT K¥4MO YTHIIMA I0KOPH YacTOTAIM Ba KUUUK
TYIKUH Y3YHIIMTATa 3ra GYIIras HypaHuII XOCKI Kyiaay. PeHTren
CHEKTPIApY KaM YU3UKJIapIaH nbopar. YIapHUHT YacToTagapy
3JIEKTPOHJIAP OUpP SIeMEHTHaH OOLIKA JEeMEHTTa yTHUIM
HAaTWXAcuIa SIpO 3apsIIADUHUHT OPTULIM MAaBIyM KOHYHHST
acocuia ysrapaju.

ATOMIapa TalKy MEKTPOHIAPHUHT KYMLLIMIA SHEPrust Kam
Yarapamu Ba Oy Kysra KypuHamuran yiastpabunadiua CIIeKTpiap-
HHHT XocHn 6Ynuinmra onmb Kenamu.

CrieKkTp YM3HKIapUHU FpraHmii 3JIEMEHTJIap ATOMJIAPUHUHT
SJICKTPOH TY3WIMIIN, STBHUA KBAHT COHJIAP KUAMATHHIM BA ATOMIIATH
SNEKTPOHJIAP SHEPrUsSCHHY aHMKJIAlra UMKOH Gepanu (omaria
ATOMJIADHUHT 3JICKTPOH TY3WIUIUW HEraHlia YJIAPHUHT O
XOnaTy TYUIYHUIAIH).

ATOMJIADHUHT 3MTEKTPOH TY3WIHIIUHY CHEKTP YUSHKJIAPH
OpKa/Ii aHUK/1a1 GUPMyHYa Mypakkab uil. LTyHuHT yayH criektp
THM3WKJIAPDH MawiIyM cepusiapra OVJIMHanM Ba KBAHT-MEXaHWUKa
KOMznacura MyBO(UK,, SMEKTPOHJIAP KYUKG YTUIIMIA XOCHI Oynran
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E,»B CIIEKTP YM3UKJIAp Ky3a-
R P ————— L Tunumcns mana-
I ] ) R HUIIIAp HAaTHXacuaa Xo-

--ung

3HUPIU BakKTAa KYNruHa

55 t— 5p — Gl —f enenns
- 1_=\_ 45 —tp T4 —dfmmed | 3NIEMEHTIADHUHT SJEKT-
X $ POH TY3SWIMIIUIADH aHUK-
% 3p 7 3d ==3|  JNaHraH. DieMeHTIAPHUHT
'2-T 3g S aTOMJIapH CIIEKTPIAPUHH
4;%, MaBJIyM OUp cHcTemara

al COJUILLIA H:}fl. Mennene-

€BHHMHT KMMEBHIA 3JIEMEHT -

2 w2 | JIAD TABPUA KOHYHU My-

XUM axamusrra sra. 11.16-

pacMa JIMTUI aTOMHUIATH

TalllK{ KaBaTna XKoai-

FaH SMeKTPOHHHUHT 3HEp-

2% TETUK CXEMAacCH KeITH-
64 pwiraH.

Typnu Kasarnapmaru

I1.16-pacu. Jwrwit aromuna criexrpry 6§ HHU3NKIapPHUHT Gup-Oup-

cxemach. ConumTupnur Makcammaa sogopon JIApH GUIaH TYTalIMO KeT-

aTOMMIAru ANEKTPOHHHHAT JHEPreTHK KaBaTu TAHIHUTH BHGKTDOHJ]ap—

KE/ITHPHATaH, HUHT KY4uO YTHIIUHH

} 6unnupamu. Cxemanaru
1YJIKAH y3YHIIUTU CTEKTP YM3MKJIApUTa MOC KeJIa. Pacmman
KYPUHUO TYPUOIUKH, TUTHIA aTOMMU TalllK{ KaBaTHIAr U 3IEKTPOH
2s XONaToa 9HT KaM SHEprusara ora. By cxemara acocnanu6
JUTAAHUHT CTIEKTDP YM3UFMHW YH3UII MYMKHH. X03Upru BaKTaa
ATOMJIADHVHT CTIEKTP YM3HKJIAPH ACOCHIA PACMAIA TACBUPIIAHTAHU
Kabu quarpammanap yusuim Ka0y/1 KWIMHIaH.

Kyn anexTponan aToOMJIapJa SHEepPreTUK KaBaTJapHU Ba
SJICKTPORJIADHUHT TaKCUMITAHULIUHH, XY BOAOPOA aTo-
MHaarura yxumauml, Ha3apuii KBaHT-MeXaHUKa ycynu 6uman
Xucobnab yuKuLr MyMKuH. ByHza MatemaTuk JKHMXaTIaH FOSIT KaTTa
KMAMHIUIAKIIApra 1yy KeTMHAI, ByHnait xuco6nanuiapuu Ky
3appavaiap y4yH Takiud KWIMHTaH pemuurep tenrnamacu
acocuIa eqmII MyMKUH Gyam;

o 2 2 2
k=Nl d'op " d g " d o Eﬂ'zm ezz 8m2m

—=U lp|+——E, =0 (1154
k=1 dy,  dy,  dey % n k PR ( )
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by iiuFPvHIM aTOMIArK XaMMa 2JIeKTPOHJIApra Taaj LTy KJIv =
I ICKTpOHJIapaaH siiporada 6yiran macoda) mup.

U — 31eKTPOHJIApHHHI ¥3ap0 MTAPWIMLI SHEPrUsIapUHU
nehonanaiinm. Yuunr kuiiMati k=1 nan k=Nraya Tenr Gyirasmaru
¢'/ki fivrunaura tenr 6ynam. By epaa ki — k Ba i—3jexTponnap
opacuzaru Macoda. IyHmai Kumo, SHr oaauii Ky 21eKTPOHIIH
¢/ AaTOMM YYYH MKKWJIAMYH KVnaiTtMa MMruHIUCH OJITUTA
HepreTuk Kosgpuuuentra sra 6ynaam. Xosupraua OyHmaii
MACAIAHM €YMIIHUHT aHUK YCYIW Takmu(d KWIMHMaraHimlru
cababiv TaXMUHKK eunM ycylnapuaaH doiinananuian. by
IeHrJJaMaHM eYMIN Xyla Karra MexHar T1anab KUJraHJauru
ryhaidnu OYHUHT YYYH XO3MPIU BakTHAa 3JCKTPOH XHMcoOIaL
MAlIIMHAIAPUTA MYPOXKAAT KWJIMHMOK/IA.

11.12. HOHJIAHUII DHEPTHASICU BA DIIEKTPOHTA
MOMWHILINK

Kumépuii xapaémnapaa aroMuari sneKTPOHIAPHUHT Opou-
TaJulapiia Kai gapaxaja MycTaxKaM KOMJIAITaHJAMIUW KaTTa
axamusTra ara. ByHUHT yuyH, aTOMJIapHUHT MOHJIAHMIL SHEPrUsICH
ryluyHuacuaaH qoigaiasnunam.

Hopman xonarina typran aromnapia GMTTa 3JCKTPOHHUHT
AKpaynd YMKMINK yuyyH capd KWIMHTAH DHEPrusi MUKIOPU
uonaanuw snepeuscu ae6 arananu. By TyiyHua Mosiekynanapra
xam Taannykauaup. MoHnaHun sHeprusicu MUKIAOPUHU
AHUKJIAIAA XaM aTOMIATH 3eKTPOHJIAPHUHI SHEPreTUK Ka-
BATJIADUHU aHMKJIANIIarn Kabu criekTpaj MabiyMOTIapiaH
(hoitmananunamm,

Kucka TYIKMHAM CrieKTpayl CepuMacH acOCHil X0aaTaaru
ATOMJIApAAH JJIEKTPOHJIAD YMKHUO KEeTTaHaa axpaiud YynmkKaH
DHEPrUsira MOC KeJiaiH, sS’IbHU aTOMJaH 3MCKTPOHHMU YHMKAPUO
1000PHLI YUyH 1IyHYa SHeprust capdanr kepak 6ymaan. [yHnaii
KWJIMO, MOHIAHUII SHEPTUACHHN KUCKA TYIKMHIA CIICKTpJIap
yacrotacuaan [lnaHk renriamacu épramMuua xucobaad Tonmui
MYMKWH. By SHEPrust 5HI KWYMK SHEPTETUK KABATHH Moianaiam.
WMonnanuin sHeprusiciHu 0oLKa ycysap Ouian XaMm, 4yHOHUH,
(hororoHnaHMIN Ba HMEKTPOHIAP OMIAH TYPTHII YCyIUTapy 6iiaH
AHUKJIal MyMKKH. MoHIaHU1I 9HEPruscH 2J1eKTPOH BOJILTAAPIA

(2B) benarunanany, Oy SHEprust KYIuHYa HOHJIAHULI TOTEHTHAIN
ned Xam I0pUTUITAIN.
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Bo10pon aTOMHHMHT MOHJIAHMII JHEPIUSACH KyHHIaru

KYpUHUIIITA 912 6Ynanm:
I{ m -?4
J=—| = 11.55
2[ 0’ ) Lise

1155 — dopmynanarn kuiimatnapunm ypaura Kyim6 xucobaani
Hatxacuna £ = 13,60 2B ra sra 6ymamus,

Kyn anekTpoHiv aromiapia HOHIAHUIL SHEPrUscH XaM Gup
ueva J, J,, J,... knitmMatnapra sra 6yiamm. By sueprusiiap Gupunun,
WKKMHYHM, YINHYH Ba XOKA30 3ACKTPOHIAPHUHT Y3UJIULIL
SHEPrusicura Moc Kesaau. XaMma Xonatiapia Ba Xap JouM
J <L <I<... 6namu. YyHky y3uinb unkadrran aneKTpoHiap coHu
KaHua Ky1 6yica, MOHHUHI MycGaT 3apsiii xam IIyHYa OpTain,
Oy aca Y3 HaBGaTmIa IyHYa 2NEKTPOHHY V3ura TOPTAIH.

11.3 - xanBana 6ab3u ATOMAAPHUHT VOHJIAHMLL JHEPrUsIapn
KUHAMATH KEJITHPHJITAH.

11.3 - weadeaa

Bansn anemenTaapHAHr HORIARMII SHEPTHUACKH

AtoM JrCKTPOHIAP

I 2 3 4 5
H 13,595
He 24,581 54,403
Li 5,390 75619 122,419
Be 9.320 18,206 153.850 217657
B 8,296 25,149 37920 259,298 340.127
& 11,256 24,376 47871 64,48 39200
N 14,53 25,593 47 426 77450 97 863
0 13,614 35,146 54,934 77 394 113.873
3 17418 3498 62,646 8723 114214
Ne 21,559 41.07 63.5 9716 126, 4
Na 5,138 4729 71,65 98.88 138.60
Mg 7 644 15,031 80.12 109,29 141.23
Al 5,984 18.823 28.44 119.96 153,77
Si 8,149 16,34 33.46 45,13 166,73
P 10, 484 19.72 30,156 51.354 65007
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S 10,357 23,4 350 4729 723
Cl 13,01 23,80 39,90 33,5 6780
Al 15,755 2762 40,90 59,79 750
K 4,339 31.81 46,0 60,90 82,6
Ca 6,111 11,868 51.21 67 84,39

by xajaBangaH MIIKOPHW MeTajliaap 3HT KaM MOHJIAHMLL
JHEPTHSCUTA Dramury KypuHud typubau. bup monnanuiu
(OTEHUMAIUHUET KUiAMaTH, sneMendTaa J, nan I, ra yrradia
moHgaHuIn te3 ys3rapaad. Macanan, 6op aromuparu 1, 2, 3
VICKTpOHIapra HUcOaTaH 4 Ba 5 2MEKTPOHAAPHU Y3MII YUyH VH
bapobap kyn sueprus cap® KuwinHami. by Xon snexTporiapHu
Kapatiapra OViImira UMKOH sfpatau. by yarapuinuuy sxaasaiian
KVpHULLI MYMKHH.

[1.17 - pacMaa 6op aTOMW Ba HOHJAPH Y4YH HOFOHAIAP
sueprusicy Ba ynapuuur J, (i=1, 2, 3, 4, 5) 6yaranparu KuiiMar-
HApU K¥pcaTHiraH.

[s Ba 2s DIeKTPOHAAPHUHT AP0 OuiIaH OOFIAHUIL SHEPTUACH
[ oprraH capu Kynaiuiiuu, MOH PafuyCHHWHI KaMmaiuuin Ba
JAPSUTAHUHT OPTUINW OUnaH TYLWIYHTUpWIALW. ¥ MyMaH oirasna
XAp KaHjIa aTOMHWHT MOHJIAHMII JAPaKaCUHW XOCWI KWW
MyMKHH. JIeknH kumérapaapHu (akaT GUpUHYNA MOHJIAHUIL
SHeprusacy KusukTupam, uyHku | B 9,664 -10* XK/monbra
ykpuBajieHTaup. Lynunr yuysn kumEpuil KapalHiapHUHT
HHepreTuk adgrdeKkTiapy OUPUMHYK MOHIAHMIL SHEPrusaapu Oriian
ViIgaHaM. XaKMKATaH XaM, SHEPTHs IOTUIIMIIT Ba asKpaiiiiiy OumaH
Oopanuran KUMEBMH xxapaéHinapaa 1 Mok Mouiara yiiab, 1031a0
AKoynb sueprust capd Oyaran €ku axpanud YMKKaH OVayp ou.
Macasian, (prop aToMUOaH ETTUTA DIEKTPOHHM TMKAPUO 1000puULL
yuyH 6,276 -10¢ 2K/M sHeprusi Kepax 6yiran 6yu1yp and. Pasnianku,
HOHJIAHHILII SHEPTUSICH ATOMJIAPHHA TaBcH(alia KaTta axaMusiTra
9ra. YHUHT KAHUAIUK axaMusiTra 9ra 9KaHIUriH KyHunaru
MUCOIIA SIKKOJ TACAMKAALl MyMKHH.

1962 jiunna bapraerr O, Pt F, Tapkubau ssHru Ouprkma cuHTe3
kuian. Hasapuii Tadgennornap myHn kypearanuku, Oy Supukma
0*' Ba [Pt F,| nonnapnan tatikwn tonran. Ulywnan cur, baprierr
(0" pa Xe MOIeKyJIaTapUHUHI MOHJIAHUII HEPTUANAPH MUKIOPH -
Kuxaruaan omp-oupura skunaurura (12,2 3B, 12,1 2B) astnbop
Depau Ba KCEHOH OMiaH Xyjuld IWIyHAal OMpUKMa Onuil
MYMKHIIMIATA UITOHY XOCWT KWLM, XaKUKATaH XaM y Xe Grian
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[Pt F,] napun Gup-6upura
Tawscup 3TTUpud, Xe Pt F,
GUPUKMACUHU CHHTE3
2 _—:_—%_‘Hl tlz 113 14 A 15 k.
; 4_ By usnanum kumé da-
16‘-'-} HUIA MHEPT rasjiap OUpUK-
‘H- ' MajJapyH{ OJIMIIIA KaTTa
-f-.t‘ . axamusitra sra. Aromzia
JEKTPOHIAPHU SLAPO V3
_H_ _ MaiiIoHK 1A YAl Typaiu.
By maiinon atomra sikMH-
jamrad 6ouKa pKUH
SMCKTPOHJIAPHH XaM TOp-
THIIM MYMKUH. JIeKiH Oy
SPKHWH 3JCKTPOH aTOM-
Jary 2JeKTPOHIapHHHT
_ ATApUANIIL KYYHura nyd
kenanu. Hazapuii Ba Taxxpuba HaTHKanapy KYNruHa aToMiapia
KYIuMMua DIEKTPOHJAPHUHT Spora TOPTUJIUIL DHEPIruscU
aToOMIarv S/eKTPOHJIAPHHHT WTAPWIMII DHEPrUsCHIaH KaTTa
OynumHM Kypeatanu. ByHmoai aromsap yanapura tankapuiaH
6up ekTpoH GUPUKTUPUO onMud, Gapkapop MaHdMIl 3apsiiu
WOH XOCWJ Kuianu. Axpanud YMKKAH DHEPrUsl aTOMHUHT
SACKTPOHTa MOMMIUIMTK OMilaH aHMKIaHA u. DiekTpoHra
MOVMMJIZIMK XaM MOHJIAHUWII SHEPruscu Kabu 3JCKTPOH
BOJILTJIApAA ViIuaHaIu.

Kpanr-mMexanuk xucodaluiap MKKM Ba YHAAH OPTHUK
SJIEKTPOHIADHUHT aTOMTa OMPUKUILIY HATHIKACKHAA XOCU)1 BYraH
UTAPWINIL SHEPTUSICH Xap MOUM TOPTUIMIL DHEPTUACHIAH KaTTa
oKamurunu Kypcatiam. HIyHMHT yuyyH aTOMHWHT 2eKTpOHTa
MOWMMJITUTY UKKM BA YHIAH OPTHUK, IEKTPOHIAP YIYH MaH(Ui
kuiimarra sra. IlynuHr yayn 6up atoMty Kyin 3apsuiin MaHguit
norziap (O, S,, N, Ba X0Ka30) 3pKMH XofnaTia MaBxya 6yia
oIMalIM, SHHK OYHIAK HOHJIAp MOJICKYIana XaM, KpyucTaanapia
xam Mapxyn smac. bassyu monganap monekynanapunaru Ca?*, S*,
Cu?', O* Ba x0Ka30 MOHJApHU (aKaTTUHA MIAPTIM PaBUIlLA
MaBxKyn 1e0 Kapaln MyMKUH. DIeKTpoHiapra MOMWIINK XaMMa
aToMiap yuyH xam Mawiym aeb 6yamaiiom. 11.4 - xansaiia 6as3u
ATOMIIAPHUHT 3K TPOHTa MOWMLTHTY KMIIMAaTIapy KeNTUPWITaH.
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B Bt Bt p3tpt

L. I7-pacm. Bup aToOMK Ba MOHJIAPHHUHT
SHEPreTHK 1OFOHACH XAMAA HOHIIAHULI
IHCPTHACHIH TACBUPIAAINIAH CXeMa.

I1. 4- sicadaaa

Ban3n 37eMenT ATOMAAPHIHNT JICKTPONRra MOHHIIHIH

Atom| E,oB | Atom | E,9B | Arom | E, 9B | Arom| E, 9B
H 0,754 0 1,27 Na 0,34 S 2.08
He | -022 N 021 Mg 0,22 d 3,61
Li 0,59 C 1,47 Al 0.5 Br 337
Be 0,38 F 3,45 Si 1.84 J 3,08
B 0.30 Ne 0,22 P 038 Se 202

11.4 - xanBannan anekTpoHra MOUWLTAK SHEPrusiC rajloreHiiapia
DHT IOKOPM KMMMAaTra aramuri, ropmad Hoara Kapad a/meKTpoHra
MOWWUTAK OJIIMH OMp Heua MapTa OpPTULLN, KEHHUH 3ca Kamas DopHIlv
KYprHUO Typubmu. By (propHMHT 371eKTPOHra MOMIIIMTMHUHT
IOKOPWIUTH OWlIaH TYIIYHTHPUIAIH.

Taxpopaaw yuyn mamepuainiap

Map3yJIapHUHI KHCKa9a MasMyHH. ATOMJIap MOIIajlapHUHT
acocuii cTpyktypa Oupnaury 6§nub, K¥3ra kypuHMac Maiijga
3appauanap cuaruia MaBxy oyianuiap Ba lIapouT paTiiradia
y3ra sneMeHTIap OuiaH 6upuka onamwiap. AToMmaap sposan Ba
SEKTPOHIAPAAH TAIIKIWA Tonaaunap, 4apoaap aca ¥3 napbaruna
APOTOH BA HEHTPOWAAPAAH XaMa yJap aTpodu/Ia XxapakaTjiaHyBuu
SAEKTPOHIAPHU V3 WYMra onaguiap. DIeMeHTIAPHN VIapHUHT
ATOM paKaMu (sIpojaru mpoToHIap cOHM) Ounan Tanpudain
MYMKHH. ATOMHHAI' MACCA COHM YHUHI SUIPOCHAATY TIPOTOHAAP
BAa HEHUTPOHJIAP COHM MMFUHAMCHIAH TAUIKWI TONA/IN.

Aromiap 6up-Oupnapu 6uiaH OMPUKUO MOJEKYJa XOCHII
Kumanunap. byHnan tamkapu, atomjap yanapuiaH 3JeKTPoH
y3aTuO €xH ynapHu OUpUKTUPUO 0nub momaap 1ed aramyBun
3apsiIaHTaH 3appajiapra aiiaHa oiaauiiap.

Ymuazan 606aapuu ypeanumoan maxcao:

1. Momnanusr ¢azoBuii xonatnapuHu apkiiai OauILL.

2. OneMeHTIap, OMPUKMANApP Ba apaialiiMaiapsu 6up-oupuaan
axpara oJImflL \

3. DnemenTiiap Malina 3appadaiapuiy OuiIuo onuul. .

4. Moananap (pM3MKaBuii Ba KUMEBKMIA XOoccalapiHu (hapkiai
OJTHLLL,
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Mawxaap

1. Onuii TemmepaTypaia Kaicn MeTaiuiap cyiok, Xoinaa yupaiimm?

2. Ouii Ty3u XoccanapuHy aiTHO OepuHT.

3. Muc, anioMHHMI Ba TEMHAP CHMIAPUHK Yy3u1l PU3NKaBHii
€K1 KUMEBHH apaéHra KUpUIIMHU alTHO GepuHT.

4.1807 vivinm I, J2BM Kanuii THAPOKCHIWMHY 2IEKTPOIN3 KHIU0
OK, DPaHI/IM, peakuusra yu Moiaa onrb YHU Kallnii aneMeHTH 1ed
aTalura KaHaain MasiyMmoT acoc oyimran son?

Tecm caeéoanapu

I. Kyiiuoary bupukMaiapaat oamdid MoLianap KaTopuHA Kyp-
CATHHT,

1.H,S; 2.80,; 3.S;; 4.80;; 5.N,; 6. Tys; 7 Cys; 8. [llakap;
9.Tacbumii; 10.6yp; 11.0xax; 12.01Moc.

a)1,3,57
6) 3,7 11, 12
B) 3,509, 12
r)4,5,7§8
. 6,19,

11, Kynnna K&lTHpHJ] raH TabpuIApHUHT Kaicy OMpH BAJIEHT-
JIMK TYLIYHYACHHUHT MOXMSATHHI TYNa Ba TYFpH Mdotanainm?

a) AIHM 3JEMEHT aTOMHHUHI XOCHJ KWJITraH KOBAJIEHT
OOFTaHUIILIAD COHU. ;

6) AHM 371eMEHT aTOMWIArY TOK, HICKTPOHJIAP COHM.

B) AMHM JIEMEHT aTOMUAATH Ky®DT 3IEKTPOHAAD COHU.

) AWHH 2IEMEHT aTOMUATY OpOUTALIAP COHM.

J1) AUHKM 3JEMEHTHUHT HaBpUi cHUCTeMalaru rypyxjiap
TapTUou.

I11. Kyitnna kenrtupuiaran TabpuduiapayHr Kaiic OMpy aToM
TYIIYHYACUHM TYrpy uopanaitnm?

a) MoiaHHr PaHrMHY Ba XMIMHU Y3una cakjiad KomyBdu
3appavacyk Kaicu 6upn xpcobaaHann?

0) DieMEHTHUHTI KMMEBMIM XOCcanapyuny cakiad KonyBun SHT
KUYHMK 3appaya.

B) Mycbar 3apsiuianras sipoiaH HoopaT 9HT KHUKK 3appaya.
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') Moaja Tapkubura KUupyBIM 9HI KHYUK 3appadati aiTaHr,
A) MommaHuHr XoccaJapuHu Y3maa cakjaab KoJyBUM SHT
KWYMK 3appayd.

IV.SsekTponsiap Xapakar TPaeKTOPUSICH HOAHMKJIMK TIPUH-
HUTTUHWHT MATEMATHK H(bOlIaanM KypCaTuHr.

a) /l— :6) AE=hy;B) . —=a (zb);

\
r) AgAV = —; n) E= me

n
V. Xpom aromuna veura 6y d — opéurastap 6op?
a)0;6) 1;8) 2; 1) 3; n) 4.

VI. Kanpaii anexTpon KoHQUIypanus aTOMAHART KY3FaIraH
X0NMaTUHU TaBcudiaim?

a) ..2s% 6) ..3s? *3d'; B) ... 4s? -3d%; 1) ..3s' -3p? -3p*; ;1) ... 4s? 3d5.

VII. lNoroHayasapiary aMeKTpoHIap MAKCHMAT COHMHY Kalcu
(hopmyna 6uminan udoganair MyMKuH?

a) 2/ + 1; 6) 2Q2/ + 1); B) 0% r) 2n%; 1) 21+ Dn.

VIIL. AroMpaary aneKTpoHJIapHUHT 6ol KBaHT COHM n=4
OVnranna, opbutan kBaHT coHm “/” KaHnai MakcuMan KuiiMarra
ora 6Ynanu?

a) 2;6) 3:8) 4;1) 5, 0 6.

ITT 5 O b

J.H. MEHIEJEEBHUHT TABPHA KOHYHHY BA
BJIEMEHTJIAP TABPUMI CUCTEMACH

I11.1. JABPHI1 KOHYH BA VHWHTI 3AMOHABUI TAJIKWHM

XIX aep Gouiapuna sneMeHTIaApHM anoxuaa cuHapra
(KpaTULL MyMKHH 3Mac 31d. YyHKW yJapHUHT COHM Xyla Kam
OVuIranmri 6uian 6up KaTop/ia aToM Maccacu, (PU3UK Ba KUMEBUIA
XOCCATAPUHUHT MabilyM KOHYHUSIT ACOCKIA Y3rapuilly XaaH TYIHK,
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yprarwiMarad spu. niMuii uananvimiap HaTukacuaa SHruaaHs-
AHIM 37IEMEHTap Kauid arunuum 6unan 6up Karopja yJapHUHT
Xoccajapy, arTOMIApUHUHT TY3UAMIIY Ypranub Gopuiiu, 6ansu
MEMCHTJIAPHUHI aBBAJIIAH MakITyM OYiiraH Tabuuii Tpynnanapura
yXiIai sieMeHIap rpynajiapy aHukKjiaHa oopau. SnemMeHTiap
Ba YJIApHUHI OMPUKMalapyu XakuOa TYTUIAaHTaH MabIyMOTIap
KiMErapaap osaura 6apya anmeMeHIapHU cMH(Iapra axparuil
Basubacuan Kyilmm.A Jlasyasee (1789 i), Bepuewmyc (1812 i),
Hebepeitnep (1817 i), Imenmn (1843 i1), TMerrenkodep (1850 i),
HMoma (1850 i), Hde-1llaukyprya (1862 it), Hronennc (1863 it),
Meiiep (1869 it) Ba GomiKa onMmIIap dneMeHTIapHE cHHIapra
axparuiura ypuHub kypauiap. AMMO Xeu KUM KUMEBHI
2JIEMEHTNIAp opacuia MaBxkyJ] 6Ynran ¥sapo y3Buil GOFIaHuIT
OOPJIMTMHU aHUK, K¥pcaTta ojIMajiy.

Pyc ormmamu J1. . MenneneeB Y3UHUHT KyIT UMK Y9yKYP WIMHIA
MBJIAHUIIApUIA SMEMEHTIAPHUHT OMPUKMANap XOCHT KWJIHLLT
XYCYCHUSITHHU, BaICHTIWKIAPDHHU, OMPUKMAIADUHUHT HIAKIH
XaMmIa XoccanapyuHu YPraHav Ba yiap Opacumard IaBpUAITAKHEI
kauid arm. Taxpuba Harnxanapura acocnann6, 1869 v 1.U.
Menjienees naBpuii KOHYHHM SpaT/y Ba YHM Kyiiumaruya
Tabpruduiani: "SNeMECHTIIAPHUHT Xoccanapy, OMpHKMATapUHUHT
LAKJIM Ba XOCCaJapyu aToM maccajapura JiaBpuili paBmuina
Oornvkaup” by KoHYH Viua naBpaa MabiyM 6yiaraH Gapua
DJIEMEHTJIAPHMHT aTOM Maccanapu opTud Gopuiv GunaH yiapHuHT
xoccanapu 7, 17 Ba 31 Ta sneMeHTIaH KeWWH KalTapuviiuHuU
n30x1a6 Gepnu. Jlemak, aneMeHTIap Ba yiaap GMpUKManapuHUHT
xXoccaiapy MablIyM KOHYHUSIT acocuia naspuii yarapamu, [llynara
acocnann®, J1.W. Mennenees aneMeHTIapHE MawiyM TapTuoOna
KOMTaTUpuG, SNEMEHTIap TABPUIA CHCTEMACHHHN SIPaTII.

ATOM TY3WIMILMHUHT MyKaMMall YpraHwinily HaTKacuaa
JaBPUH KOHYHHWHI MOXHATH AKKOJ HaMo€H Oyimm, sJe-
MCHTIAPHUHI XOCCANapy [aBpyii paBUIIa Y3rapuiiuH| TaaKuH
KWIHLITa, YIAPHUMHT OaBpUM CUCTEMaaa XOoWTaHuIIK Onnad
KUMEBUI Xoccanapu opacuia MawiyMm GOFmaHuil GOpPIUTMHH
aHuMKJiaimra UMKOHUT spatiwiny. L. MenneneesHuHr naBpuit
cucTeMacrna Oup MeMeHTIaH MKKUHIH 3JIeMEHTTa YTHAraH capy
aToM SIPOCHHUHT MycOaT 3apaau Ba AMEKTPOH COHU opTHO Gopajiu,
By ¥3 HaBbaTina KMMEBHH 2MEMEHT/IAP XOCCATAPUHIHT Y3rapUILnTra
onub ketaam. Jlemak, 9IeMEHTHHHT TAPTUO pakamy IyHYaKu 6up
pakam 6yaMaciaH, 6aaK¥ YHUHT aTOM SUIDOCUHUHT MychaT
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JApSAVHM Ba oniekTporviap convtu Gwinupamy. iynra kipa,
XO3UPTHY BakTia OaBpUil KOHYH Kyduparuda taspudriaHagu:
“IDNeMEHTIAPHUHT X0CCaIapy, OUPUKMaIaPUHIHI LK Ba Xoccanapy
VJIAPHUHT aTOM SIIPOJIAPH 3apsiIira AaBpyii pasuiiLa CoORmKImp”

II1.2. JABPUIA CUCTEMAHMHT TV 3HIAINHA

DeMeHTIAPHUHT XOCCATapVHU IABPUIA paBUIINA Y3rapuniura
acocnanu® JI.M. Meunenees aneMeHT/Iap cucTeMacHay OUp Heua
jaspra 6ynaum. 1, 2 Ba 3-naBpsap akat 6up KaTopiaaH TY3WIraHaur
YUYH KWHYMK, 4, 5, 6-npaBpiapHu KaTTa, 7-1aBpHM 3ca
TyrajlaHMaras gasp aed araad. bupuHum gaBpaa 2 ta, MKKMHIY
Ba YUHUHYM JaBpiapia 8 tajaH saeMeHTap xoiamrad. TYpruH4n
Ba GerHuM gaspiapra 18 tagaH, onTUHYN qaBpra 32 Ta sneMeHT
KOMIAIITaH, eTTHHYM JaBp 3¢a XaIW TyraulaHMaranaup. Xap
Kaiicu naBp (bupuHYM JaBpaaH 6omika) Tuiuk mMetannapaas (Li,
Na, K, Rb, Cs, Fr) 6onurannd, tunux Merammaciap (F, Cl, Br,
I, At), acn raznap (Ne, Ar, Kr, Xe, Rn) 6unax Tyramianaim.

Jlutuiinan drTopra Ba HaTpuiiiaH xJjopra kKapad sj1eMeHT-
JIADHUHT METAJTMK XOCCalapy KamMannd, MeTaUIMACIUK Xocca-
Jgapu 9ca optud Oopanu. Ac rasnap sca mapiapiaru TUIMMK
MeTauiMaciiap OWIaH THITMK METaJIAPHU aKpaTyByM yerapanup.
bupunuu paspaa dakar GUTTA BOAOPOAHU IEJUNH KEHMUHTHU
nappparu Tunvk Meramwigad (Li) axpatub Typajin.

Katra naBpsapna s7eMeHTIapHUHT Xoccanapy KWUKK gaspiiap-
narvra kaparasga cyer ysrapamy. Ly cababnu karra aaBpiap xky@r
Ba TOK, KaropJapra OYMHraH, YyHKK KaTTa JaBpiapia 37eMeHT-
JIADHUHT xoccanapu (k¥iianok) maBpuit Yarapamu. Karra nasp-
JAPHUHT XKy KaTop aeMeHTIapy hakat Metajuiap 6yub yiapoa
METAJUTMK XOCcallapy variad YHrra yTraH caidiiH cycrialliany, jie-
KHH TOK, KaTopiapaa aca, MeTAUIMK Xoccanap aHana 3anduaniuo,
METaJLIMACIIMK Xoccanapu oprud 6opami. Mkku Katopiv TYpTHHYK
Ba OelIMHYY AaBpiiap UKKUHYM Ba YYMHYM JaBpiapjaaH gapk
KUIKUO, opatuk VHIMK SJeMEHTJIapHHU ¥3 UUura ojiaiu, SbHH
TYPTUHYH AABPIATA MKKIUHYIH 21eMeHT Ca naH keiiud 10 Ta snemeHT
(Sc - Zn yanurn) xoiiamran 6y11ub, KeinH 1aBpHUHT 6 Ta ane-
venTy (Ga - Kr) xoiinanran. Belmaum qasp 2eMeHTIIapH XaM Iy
xuina skoinatarad. ONTUHYM JaBpaard MKKuHuM sneMenTiad (Ba)
KeUUH opanmk, YHIMK anementiapy (La - Hg) xolinanmiim kepak
. Jlekun La anementu kararura 14 snement (Ce - Lu), cyurpa
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Koarad acockii ontu anemMeHT (Tl - R xkottmamran. By xomau
TYT&/UTAHMaraH eTTHHYM JaBD MEMEHTHAPUIA XaM K¥pamMi3, yHOH-
M, ETTHHYH Aasprary Ra sneMeHTHIaH KeHHH OpaTHK MEMEHTIAD-
HU Ac Gomina6 Sepain, TYprad KaTakka aHa 14 sneMenT sKoimaimH-
pwiraH. byHra ca6ab, 6y ajeMeHTIApHUHT Xoccalapy 3apAmIapH
OPTHD DOpHIII GHITAH KyIa CYCT Y3rapmurup. DiaeMeN THApHIHT
Jappiap 6yiiida OyHaal TaKCHMIAHMIIH HATIOKACHIA BEPTHKAN
HyHarma Sup-oupUTa YXILAL YeMEeHTAAD OHIACH BYKYTA KEITH.
by sneMeHTnap ounacu epynnasap ieb atanany. Xap KalicH rpyrma
UKKY FpyTinara 6¥mmHami. THOHK 1eMeHTIapIad TALTKIA TOMTAH
IEMEHTAAPHU acocuil epynnava neb atanany. Kartra Aaepnapna
KOMTALLITaH OPAIVIK, YHIMK MIEMEHTAAPHHU 3CA KV IHUMid epynngua
Aed aranamu.

AcocHi1 rpyTINaya MEMEHTIIAPU KHMEBHI XOCCANAPH KIUXATHIAH
KVIlmM4a rpyliada 3jeMeHTIapuaal dapk, kunaaw. by gapk
TPYIafaH rpymnara ¥rrai capi ¥srapud Typaad, SeHH OHPHHYIH
TPYTITALA aCOCUN MPYTHIAYA OYTAH KYIIVMYA TPYITHAYA SeMEHTIApY
XOCCANAPHHUHT (hapKU aHya cesumapmaup. I'pyrma pakaMu oprHo
Gopyuy 6rtaH Oy dapk, KaMasgmu. JIekuH eTTuHuH rpyrutara 6opnb
dapx kyaa Karranaragd. Macanas: GHpHHYH IPYTIAHMHT KYLLMYA
rpynnava snemeHTaapd Cu, Ag, Au ImaccuB snemeHmIap 6N,
axTWB OYIraH NWUTUH TPYNNAYACH DNEMEHTIAPHIAH KMMEBHI
XOCCATAPH KIXATHAAH KeCKUH hapk, KUTAmH, YUHHYH IPyTIIaNa 34,
SBHU acocHi rpynnaua 6imran Gop rpyrmavaca (B, Al, Ga, In, TI)
OumaH KHUMMYa rpynnaya OVAraHd cKaHa|ii rpynnmavacy Swnan
ralloreHTapHIHT KUMEBHIT XoccaAapy opacHaa KeckHH (apk, Gop.

JIanTaHORANAP Ba AKTHHOMANAP ¥3 Xoccamapd OuiaH Gup-
Bupnapura SKWUH GYITAHNMIY YUVH YIAD HKKWIAMYH KYIIAMYA,
TPYITIATA KOWIALITHPUATAH,

Xap xalicil TpyTima pakaMu Viua Ipyimara KMpyBUM 3MeMeHT-
JIAPHUHT KHCAIOpOOra HHCOATaH 3HI IOKOPH BAICHT/IMTHHH KYPCATANH.

Jlexym muic rpyrmadacuga, V1I sa VIII rpymma snemedtiapuna 6y

KOMJATaH YeTra YHKHIL Ky3aranani. Macanad, Muc Oup Ba MKKA
BaNeHTNHK, ONTHH 3 BATCHTAUK, VIII rpymmaHudr kKyimumMyaa
TpyImaya WEMeHTNAPHAAH PAKAT OCMUIT Ba HPHAMIA 8 BANEHTIHK
HaMOEH KuJiamu, VII rpyroana dakar ¢rop 6Up BaIEHT/IHK HAMOEH
Kuffany. Bollika ranoreHmapHuHT KHGIOPOATa HHCGaTaH IOKOpH

- BAICHTIMIK eTTATa TeHT OYnaan. Bonoponra Hcharan BaneHTTKHI

ACOCHI TPYINTaya IMeMEHTIApH HAMOEH KHHO, Oy BATEHTIMK IpyHra

paKaMHUTa TeHT OY¥Ramu. DAeMEHTIAPHHUHT BOOOPOITa HucOaTan
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pasieHTNNrY | rpymnagay [V rpynmarada opru® Gopagu, [V
rpymaszad VII ra kanap kaMaiiu®G Gopanu, yaapHUHT KHCTOPOIra
HUCOAaTAH BaeHTAMIH 3ca opTHO OopagM. Xap Kailcu rpymnmnana
METAINMACIAPHUHT KUCIOPOATa HHCOATAH BANECHTAUIHA OHIaH
BOIOPO/ra HHCHATAH BUIEHTIIIM HUFHHINCH 8 ra TeHr Giami. Xap
KalCH TPYIIIAIA ATOM MAcca opTHO BOpHILIN OHnaH 31eMEHTAAPHIHT
METATIHK XOoCaTapH Kyqaiinh Gopamd. By y3rapitil acoCHH rpyrmada
SIEMEHTAAPH AR SEKOT, KVIIIMYA TPYTIHA4Ya ANEMEHTIAPHEA 3CA XKy Ia
CYCT KY3aTHIAM,

HeMak, 2TeMeHTIapHUHT Xoccanapi — HucOMil aToM Maccacu,
BAIEHTAHIJIApH, KUCIOpOmid GHUPUKMAIapy Ba THAPOKCHAIA-
PUHHHT acoc, aMdoTep EKH KHCAOTAIK Xoccara sra GVIMIUH Ba
XoKas3oJap JaBpHil cCTEMaZd ZaBD HYHIA XaM, FPYIIEA HYHIA XaM
MAWIYM KOHYHHAT acocHIa ¥3rapamy. byHaaH Tanikapu, Jappii
CHCTEMaIA INEMEHTIIAD XOCCAJaAPHHUHT ¥XIHALAHIHHU Y4
HYHAIHIEOA KY3aTHII MyMKHH.

1. lopusonman GYHAMIOA, 3NEMEHTIAD XOCCANAPHHWHT JIaBp
GYIYa Y3raprimaa YXIIALDTHK Ky3aTdaamt, Macamas, amoMiuHHRA
MeTanau yan Tapadaa KOWIALIraH MAarkuil Meraaura acociad
xoccanapy GitaH yxwain Oysrca, YHr Tapadaa Typrar KpeMHMiiTa
3¢a KHCAOTAIM X0CCa HAMOEH KMTHUIM BuAaH Yxiiab Kerami.

2. Bepraxcan fiHamuuda: TaBpUTi CHICTEMAHIHT BEPTHKAN PABVLEIA
SKOITALTTAH IeMeHTAapH IPyTiTa 6¥iiia OUp-OUpHra yXIUaim.

3. Huaeonan naaiuda. RABPUE cCHCTEMaAa TuarcHan Gyinraa
KolUmalmran aeMeHTAap Y3apo YXIIanwiiK HaMOEH KMAAIH.

Macanat: aMlOMUMHRA JaBpHii cHcTeMana AMaroHam Oyinya
SepiUIIMil Ba repMaHMiira, KpeMHUE 3ca 00p Ba MMIBAKKA
XOCCaIapH OMIAH VXIUALLAMD Ba X0Ka30.

IMynapra acocnaHu®, JTABPHH CHCTEMATarv SMeMeHTIApHHHT
H3UK Ba KMMEBMIE XOCCATAPMHEM OIUITAH X0JIA HOMAWIYM SMEMEHT
XOCCAMAPHHHM OMMUHAAH ATl Gepul MyMKHH. Byrra GupHHYH
ovnu6 1. K. Metaeneen acoc COMraH: X03HPry BaKTIA KKKH YCYI —
J.H. Meungenees Ba COMHIUTHPUG XUCOONA YCyIIapy GHAaH
AHHKIRHHIIH MyMKHH.

MeHaeneeB yCyInaa SMeMEHTIAPHHHT XOCCanapi YHUHE
aTpodrga Xoiimalwrad NeMeHTIapHUHT GH3HK Ba KMMEBMH
xoccanapi’ apugMETHK HHFHHIMCHIAH OMMHIAaH Yprada MUKIOP
QLA aHWK IaHamy. MacaliaH, i, KpeMuui, MALIESK Ba Kanai
HHCOHA AaTOM MaccalapUHHMHT HHUFUHAMCH 4 ra G¥nuHca,
repMaHMHAHMHT HUCOHIi ATOM Maccacy Kemd yikamd. Sisuu: 69,7 +
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28 +749 +118,7=291,2 : 4 =726 (6y con repMaHUHUHT HUCOHiA
aroM Maccacu 72,6 ra tenramp. Exu cenenuusr yan ga YHr
Tapauaa TypraH MUIbAK Ba Gpom AsH, sa HBr Tapku6au
BOAOPOLIM OUpUKMAnap XOCHI KWIAaiW, TENachua Ba TacTHIa
KOWNALIraH OJTHHTYTYDPT Ba TSJULYP S1eMCHTIAPUHMHT H.S, H,Te
BONOPOLIM GUPHKMATAPUHMHI XOCCATAPUHHY, SIBHU CYIOK/IAHMIIL
Ba KaliHalll TemIieparypaiapu, cysaa 3PYBYAHJIHTH, KATTHK, B4
CYIOK, XO/IaTIaru 3UUIMKJIAPH MUKIOPHHUHT YpTadua apudmMeTnk
AMFUHIMCUHU TYPTTA 6V/I16, CelCHHMHT BOJIOPOITH OUpHUKMACH
H,Se nuHr wKopuaa Kearupuiran XOCCalapyuHM aHMKIall
MymkuH. by yeyir xo3upra nmaittia xoccanapm HOMaRIyM OViIran
MOMNANIADHK aHUKIAILIA KEHT KYImaHiaau.

Commurrpu® xpcobnaur yeymmam M.X. Kapauerssanii rakmdy
KuJiraH 0§70, 6up-6upura Kyuimmn SJICMCHTIaPHUHT TYPIN XWJI
OupukManaprHuir QUMK Ba KUMEBH KOHCTaHTANApPUHK TaK-
KoC/a1t OpKajiu Oepuiaran HObMalyM MOANAHWUHT KOHCTAHTACUHY
AHUKJIATT MyMKAH.

ITL1 - pacmaa, TYprydam rpynna snemeHTnapu C, Si, Pb Huur
OJITMHTYTYPT OMJIAH XOCWJI KMATAH CS,, SiS, Ba PbS, 6upuk-
Manapuia, KUCJIOpoa OunaH Xocuil Kuarad CO0,, Si0,, GeO,, SnO,
Ba PbO, Gupukmanapuia snemMent 6uias oamu HI'YT'YPT Ba /IEMEHT
OuIaH KMCAO0POJ ATOMIIAPH OPACH/IATH Macohanap TapTiHb pakam-
napu Y3rapuiinra GOFIUK Xosia 6up-6upnnan (apk KWATMLIAHA
TACBUPJIAIT MYMKUWH,

ATtomnapapo, ssHu D -SBa D -0 Macopaiap KuiiMatiapuHuHe
OOFIMK/IMIMHN MaBIyMm Taptubpa conuiutupud, Ge - S pa Sn-S
aroMIapn opacuniar Macoanu anmkjranmMu3 Mymkus (111.2-pacwm).

Xap Kalcu aMeMenT §3MHUAT Maniaym Gup xoccacu Guiian Gup-
Gupunan Kycmad GYsicama, hapk Kujiaim, by (apxnap aHopranuk
KUMEHMHT TYIUK KYPCMHY YPraHuil JaBoMua KypcaTub yruiama.

HIL.3. ATOM TY3WIWIIN BA BIIEMEHTIAPHUHT ABPHI
CHCTEMACH

DNEMEHT aTOMJIAPHHMHT AEKTPOH TY3WIILIN OUIaH YAapHUHT
JABPUIA CHCTEMAATH YPHI OPaCHNAru OOFIMIJIMKHY KYPHO YK aMu3.

DNEKTPOHIAPHUHT SHEPTETHK MOFOHA Ba opburamiap 6yiinab
KOMNAHUIIN 3/IEMCHTHUHI BIEKTPOH kKoHburypanmsacu 1eb
atajam. ATOMIA 51eKTPOHIAPHN NOFOHAYAIAPTa TAKCHMIAIIA
KYWUMOAry yu Kouaa Hasapna TYTHIaIu.
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I. Xap kaiicu snekmpon d A CSi  Ge Sn Pb
WUIUNGR IHEPRUALA MYGO~ 5 4 |

(puK xenaduean xosamuu e
onuwea unmuaadu (snep- 2,2+ T B8
cusinune agzaiauic Kou- 9 o4 i a ]

dacu). Bynu Kneukosckuit o ” -0
rakud kuwiran Kyiiumarn - 1,8 / /

Kouaa acocuaa TYWyHTH- | 64 /4

pPUILT MYMKMH. 3
by Kouia MKKW KHCM- 1,4
NaH ubopar: a) aromaapia ] 2+
WIEKTPOHJIAPHUHT OpOUTaI- : : ; ;
Jgap 6Yinya TakcuMIIaHn- 0 0 40 60 80
[HHIA Xap UKKH XOJaT YUyH
ntf{ AAFUHAHCH KUYHK T -paes. D - 8 Ba 3 - O napoaru
Oiuica, 1y Xonataa 9HEprud aroMiIapapo Maco(GaHur yieMeHT TapTHod
KUYUK Kuiimatra sra Oy- pakaMura GOrTHKIHIH.
nafW, HATVDKaga 1wy op-
GuTan ajeKTpoHaap OuaaH T¥ianu (n - 6ol KBaHT COHM, £ -
opbuTal KBaHT coniapu); 0) arap Oy MKKana xonar yuyH £n+€)
HUFUEIA KUIAMAT XKUXaTuaad TeHr 6ynca, y xonua » - KMiiMari
KUuuK Gyarag opouTail 37eKTpoHiap GUIaH THiamm.
by kounmanapHy Kyluaaruya TyILyHTUPUIT MyMKWH!

T

Li

Z

n | 2 3 4
£ 0 0,1 0,1,2 0,1,2,3
nt+ t 1 23 3,4,5 4,5,6,7
opburamnnap Is 25 2p 35 3p 3d 4s 4p 4d 4f ...

Kapeannary MMFMBIM KMimaTiaapura acocsaHu® atomna
ICKTPOHJIAPHM KYIMAary TapTud/ia Takeumiiail MyMKIH:

Is<25<2p<3<3p<4s<3d<4p<5s<4d<5p..

HMemak, Oupuray Hapbatia s opbutan, KelinH 25 opouTani, KeHuH
2p. 35 Ba X0Ka30 opoUTAIUIAD eKTporiap OulaH Tyiimb 6opaiu.

2. DNEKTPOHJIAPHUHT Xoimanuuniun fTayau npuuuunueaﬁam
KeIMACTUrygio3uM. By npuxLmn Kyiniarnia raspuratang. bup
amomoa mypmmana Keaum CoHUHUHE KUUMamuy Moc paguuoa oup xun
DYA2AH WICKUMA 20eKmpon Oy mymicun omac”. Arap 6Up atomaa
n, | Ba m KBaHT COHJIAPMHUHE KUAMAaT OMP-OMPUHUMKHIA TCHI NKKHTA
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IEKTPOH G¥Jica, yiiap TYPTHHM CHIMH KBaHT COH /17, CIIMHJIAPK Kapama-
KApIUK HyHamura ara ovoiind Ouan dapk, Ky,

3. Ailnu noronauada mypean 9eKmpoHAap MyMKUH Kaoap Kynpox
opbumannapru baro Kuauuea unmuaaoy (F'yno koudacu). Macanax,
d noroHavamaru 5 ta snektponnap MM ] kYpuHMILMIA SMac,
banku ['yHn Koupacura (FIETTE MyBodMK KypuHMIIAA Xap 6up
TIOFOHAYara OUTTANAH XoWIalany.

siekTpoHnapuunr Haymi npunimnm, Kneukosckuii ga I'vHn
KouIasapura Mysohuk aromiaapaary opbutamiap 6Vituua TVimo
Oopuimra Kapab, xaMmMa slieMeHTIap TVprra s, p, d, f oniara 6Ynu-
HAA.

s - ouaara | Ba I1 rpyrianmur acocwii rpynnava snemeHTiapy,
HIYHMHI/IEK, BOJOPOL Ba resini Kupanu. fAbHI Talky 3/1eKTpoH
KapaTuia Outra €Ku 2 Ta s IeKTpoHaap OViran aneMeHTiap s-
3JieMenTap ned aTananu.

p - ounara 111-VIII rpynnasapruHr acocuil rpyriaya aneMeHT-
Jlapy Kupazan. [lemak, Taiiky KaBaTMHUHT p-opourtaniaa | tagax
6 Taraua p 2EKTPOHIApK OYAran, spHu p' - pd GYaran sneMenTiap
p-3sieMeHTap 1ab aTananm.

d - omnara naBpuii cUCTEMAIATY TAHTAHOW/ BA AKTHHOMLIAPIAH
TawkKapu Gapua KVuMmua rpyimava AcMeHTIapy, SIbHH TALITKH
KaparjaH outTa OMMHry sHepretuk d opouranuaa 1 tamgan 10
d2>s A tarava d-aexTponnap 6yyiran

) d' - d" spementiiap Kupanu.

2.4 Pb { - ounanM AaHTAHOWLTAP
BA AKTHHOMIAP TAIIKII KU~
2,2 nafu, yaap atoMJIapUuHUHT
TalKapuiaan 2 ta ojguHry
2,0 opbutanuna 1 Tagan 14 rara-
ua f - aneTpongap, spau f!
1,8 - {1 amexTponnap Gynanu.
Iynapra acocnann®d, .M.
1,6 Menneiees naBpuii cucrema-

o T T g CHIATH 3JIEMCHT1Aap ATOMJIa-
{0 L2 1416 l',8 70 daﬂ,;‘i puia Opﬁl'iT.':l.r'Uiaplll.ﬂ'iFBJ'[eK—
TpoHaap 6unan TViub 6o0-
puul taprubunu kKypubd

111.2-pacs. 3 -0 Ba D - S aapaaru TUKAMHAS.
ATOMAAPAPO Macodarmr ¥iapo Xap Kaiicu kapatia JKoh-
Bormic Iy, JIAHMILNK MYMKMH Oyaran

vickTporsap conn N=2r7 (popmysia 6unan bearurananu. by epaa
1-KABAT PakaMH.

| -Kaparaary MEKTPOHIAPHUAHT 2HT KyN coHn N=2 -12=2 Ta,
xasaraa N=2-22=2 -4=8 Ta, 3-kaBatna N=2-3’=2'9=18 Ba 4-
Kasarza N=2 -4*=32 tara TeHr 6ymaau.

"JIeMEHTIap ATOMUAATY KABAaTAap COHU JaBpui cucTemManaru
V TYPra IaBp pAKAMUTa, JIEKTPOHIIAP COHM I¢a TApTUO paKkaMura
reHr OYnaou. .

BupuHuy 37eMEHT BOAOPOAHUHT TapTud pakamu z=1 ra,
VIEKTPOH KoHurypatmscy Is ra, atom siapocy +1 ra tenr. llynra
VVBOMUK, BOAOPOJ aToMM KMMEBMI peakuus HaTMxXacuia
VIIHMHI OMTTa DJIEKTPOHMHM GollKa atommapra 6epud, mycoar
HOH XOCHA Kuiamd. JIekuH GUpUHUM KaBATHUHT S7TEKTPOH CUFUMMU
2 ra TeHr 6VaraHm yayH, 0ab3y akTUB MeTaLu1apaH 3MeKTPOH 0110
H wonunu xocwt kuaa onagu. NaH, KH, CaH,, AIH, tapkn6iiu
ruprLiap OyHra muco:n 6yina ogaau.

WMIKKMHYY DICMEHT rejivi, YHHUHT TapTud pakamu z=2 ra,
SUIPOCUMHUMHT 3apain XaMm +2 ra TeHr. YHUHT 3J1eKTPOH
KoH(purypauusicn 1s* OVAraHu yuyH CHUPTKH 3JEKTPOH KaBaTh
ryramianran. [ynra myBohyK resinii aTOMUHUHT MHEPT SKAHJIUTA
rVrpucuaa (bUKp IOPUTHILMMA3 MYMKHH.

VyuHuy 27€MeHT JUTHH ATOMUHUHI 31€KTPOH KOH(DH-
rypauuscu 182 26" kypunuwumuaa ésunanu. Jlutnii atomuna
FeAMAHVHAT TYTA/UIAHTAH KABATH cakitaHraH 6ynuo, yHaa yura
VICKTPOHHHMHI MKKUTACH XOHNaliaiv, YIMHYHM SIeKTPOH 3¢a
VMKKUHIY KABATHUHT § - opOuTaiura xoiaamann. Mkkunun
KABATAA XKOMTAHHILKM MYMKHH OVJIraH 3/1eKTPOHJIADHUHT SHT K11
couu 8 ra renr. Uy cababiu, 1uruii atoMu 6apkapop XojlarHu
OUIMILIM YUYH TALLKAPUIAH €TTUTA DACKTPOH OUPUKTUPUD OMULIH
¢Ku OMTTA 2ICKTPOH Bepurlii Kepak. JICKMH eTTyTa 21eKTpoH Kadyi
Kuiauian kypa 0uTra 2/ekTpon Gepuiljia KamM SHEPTrUs
capduianaim. By Xo/i1a yHUHT HUKK KaraTh cupTku 63ud Komamu.
by xoiyia JInTHi atomu, 1uruii Li+ nonvra aitiananuy, sieHu:

Li — 1s2s! - 2p° — > Li* — 1s225°2p° G¥1aam.
Ilynra yxma;
Be ~1s? + 2 - 2p° s Ber —1s? ¢ 25 - 2p°

B—1s? - 252 +2p' 5 B¥ — Is? - 2s° + 2p° G¥nam.
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TYpTUHYUHM DEMEHT — YITICPOJHUHT AIEKTPOH KOH(DUTYpaIUsICH
152 -2? “2p? rap. JIekuH yriepon ATOMUHUHT GapKapopiaaHuiiim yayH
HKKHHYM KABATOAIM MKKWTA S BA MKKWTA 2D 3/1€KTPOHIAPUHH
OepuIiy €K1 Y3HHUHT 2IEKTPOHIAD COHMHM CAKKU3IA CTKAZUIT YYYH
TalIKAPKIAH TYPTTA AeKTPOH KaOyJl KyuIiLl MyMKUH. LLTYHUHT yayH
yriepon atomu C* a C* noHIapuHA XOCWIT KW 014, STbHU:

Cls? + 28 » 2p* =5C¥ + Is? = 25° « 2p°

Cls? - 282 2p° E5C* - 1s? + 282 » 26

Viapaad KeluH KeaajiuraH asor, KUCIopol, (prop siaeMeHT-
JIADMHMHT aTOMJIApU MKKMHYM KABATWAA 3ACKTPOHJIAD COHM
ourTanaH oprud Gopaan. HUXoaT, MKKUHYY JaBPHUHT CAKKM3UHYU
BMEMEHTH XMCOOIAHTaH HEOH aTOMMAA P-3JICKTPOHAAP coHu 6 Tara
eTaaur, HATYOKAla CAKKM3TA 3MEKTPoHra ara OViraHn MKKHUHIK
TyrajuladraH Kapat xocui Oyaaiu. HeoH aroMUHUHI 3JEKTPOH
KoH(pUTrypaimsicu 1s% - 25 - 2° maxymna nonananamy. demax, Gy
a7eMEHT/IAp KUMEBHMI peakiiusi BakTUIa Y3ura 3JIeKTpol Kaodys
KWIMO TalIKy KABaTMJIATM 37CKTPOHJIAD COHMHM CaKKM3Tara
eTKA3raH/Ia YIApPHUHI 3JCKTPOH KOHMUTYpalMsICM HCOHHUKNTA
yxialn xonaTHU srauiab 6apkapopiauiaju.

YYHHYK JaBp 2IEMCHTH XaM Peaxiivsl BaKTHAA Y3UHWHT TAlIKK
KasaTuiary bapya anekTporsapam Gepea, YHHHT aTOMH XaMm HEOH
KoH(purypaumsicuau srajuiab 6apkapopianianm.

Na—1s? - 2s* - 2p® * 3s! - 3p° 3d®* ——=Na" * 1s? 2¢* -+ 2p®
Mg —1s2+ 282 2p° = 3s? -+ 3p° - 3d° LS5 Mg2* - Is? 252 - 2p

Al—1g +2¢ *2pf -3¢ + 38 = 3p' - 3d° —>AF+ 15 28 * 2pf

VH TYPTHHYM SMEeMEHT KPeMHWUIT ATOMM Y3HHWHT TAITKH SMeKTPOH
KaBaTugaru typrra s’p? sjleKTpoHiaapuHmu 6epud, 37eKTPOH
KOH(PUIYDALIMSACHMHU HEOH ATOMM ICKTPOH KOH(UTYpaLAsicura eku
TYpPTTA 21EKTPOH OUPUKTHUPUD APTOH AMEKTPOH KOH(UT ypalysicura
aimanTupub GapKapop Xonarra sra OYITMIIM MyMKHH:

Si—1s2 252 2pf 352 3p? 3d° —>Sit+ 152 252 2p°
Si—1s? 2s? 2p° 3p° 3s? 3p? 3d° —>Si* - 1s? 282 2p° 3s® 3p° 3d°
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(Docop, ONTUHTYTYPT, XJI0p 2JIEMEHTIIAPMIIA XaM 2JIEKTPOHIap
kYiimnina 6opud, aneKTPOoH KOHMUTYpalisiIapy aproH KoHdury-
pauusicura apuiand. JIEKWH y9uH4YM JaBp Tyracana, y9uHI! KaBaT
yiekTponsiap 6unan GatamoM TyaMakimu, 5 ta 3d - opOuTannap
OV Komamy. YYuHYM JaBpAA HATPUIATAH aproHra YTTaH capu dJie-
MCHTJIAPDHUHT aTOM paguycnapi Kunuukiaum6 oopamy. LlyHunAr
YUYH SMIEMEHTIADHUHT DJIEKTPOH Kaby/ KNG OJIUII XYCYCHSITH
opranu. Kanuii aneMeHTH TYPTUHYH TaBp/ia XKOMIalraH Oy raHam-
I' YUIYH 9JIEKTPOHIIAPH TYPTTA KaBaTIa XOoknaran, SsHl OuprH-
UM KaBaTIa §* MKKWHYH KapaTia s°p°, yuuHuM Kasataa s 2pSd° sa
I'VYPTUHYM KaBataa §' snekTponnaap mMasxyn. Kamiiinan KeluHru
IEMEHT KATBUMUHUHT TAlIK{ 3JEKTPOH KaBaTHAA §° 9NEKTPOH
Oop. By 37ieMEHTIApHUHT SJIEKTPOH TY3WIMLIK YYHHYHM AaBp 3Je-
MEHTIapPUHUKATA YXIIAUUTATHA GYHAaH KYpHUHUO Typubmu. JIekua
KAIBLHANNAH KEWWHTH 3JIEMEHT-CKaHIWH aTOMM/IA 1eKTPOHJIap-
HUHT XOWIaHWIIW KUIWK NABD JIEMEHTNApUNAri XXonnaHuIunan
(hapx, kumamu, Mawnymku, KiteukoBckmii konpacura MyBoduk, 3d
- opburaniap, 4d - opburaiiapra KaparaHaa SHEpPreTuk ap3ammk-
ka ara. [lyauHT yuyH 3d - opburaimap aneKTpoHiap ouiaH Tyam6
Oopanu:

Sc — 1s? 2s? 2p® 3s? 3p® 3d! 4s?
Ti — 15% 28% 2p® 3s? 3p6 3d? 42
V — 18% 252 2pb 3s? 3p® 3d? 4s?

JIekriH XpoM 2meMeHTHAA MEKTPOH SHEPTUSICUHUHT KaMaluin
cababmm Taiky Kaparna 6up anekTpoH Kommo, 3d - opburan 5 ta
JIEKTPOHIa 3ra 6ynamu, sSibHu:

Cr — 15? 252 2p® 352 3p® 3d° 4s!

Mapraserr aneMeHTH 4s - opbuTanMIa TAKK KABaT sHa 2 Ta
2JIEKTPOHTA ra 6ynmaau. Mapranernas KeHUHI YA TeMUp, KOOANET,
HUKEb EMEHTIapuaaH 3ca 3d - opbuTai aneKTponaap OuiaH

Y6 6opama:

Mn — 1s? 2s? 2p® 3s? 3p® 3d° 4s?

Fe — 1s? 22 2p% 3s? 3pb 3d° 4s?

Co — 1s? 2s? 2p°® 3s? 3p° 3d7 4s?
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Ni — 152 25? 2p° 3s? 3pf 3d® 4s2

Muic anementuna sca 4s - opburamiaru 6uTTa 2neKTpoH 3d -
opOUTaIra YTHO ATEKTPOHIIAP COHM 10 Tara eTaym, Myc TalKy Kagatna
OUTTa ANEKTPOHT'a, PYX JIEMEHTH 5¢a MKKUTA SJIEKTPOHTA 3ra 6ymany;

Cu — 1s? 252 2pf 32 3pS 3d" 4s!

Zn — 1s? 2s? 2p5 3s2 3p6 310 42

laymmiinan KpUnToH aneMeHTIapyTa YTranH capu 4p - opoura-
J1ap 3MeKTPOHIap Oujian T3mmM6 Gopamu:

Ga — 1s? 2s? 2p© 3s2 3pf 3d' 452 4p!
Ge — 1s? 25? 2p° 3s? 3p° 30 4s? 4p? -
As — 1s? 287 2p6 3s? 3p6 3d'0 42 4p?
Se — 1s? 2s? 2p6 3s? 3p6 3d'0 4s2 4p*
Br — 1s? 25? 2p°® 3s? 3p® 3d"° 4s? 4p°

Kr — 1s? 2s? 2p° 3s? 3p6 3d!0 452 4p®

Kpurrron anevenTy GrtaH TYpTUHYH NaBp TYraiiim., Bemunyn,
OJITUHYM Ba €TTUHYM JaBP SJIEMEHTIAPH ATOMIAPUHUMHT 3JieK-
TPOHJTAp OUJIAH TN XaM 11y TapTh6aa Gopa.

Jlexun nawranoumnappa 4f, aktuHowmIapna sca 5f -
opbUTaIap 3JIEKTPOHIAp OWiIaH TYIMG Gopay. Bynnau anemenT
aToMJIapuia SNEKTPOHIAPHUHI XOWIAHWIIN OUNaH yIapHUHT
KUMEBHMIA XOCCaJIapy OpacHiia MaklIyM GOFTAHUII MAaBXyIUTHT Y
KypuHanM: PaBUiaHKu, SMEMEHTIAp XOCCANAPUHUHT AaBpuit
PaBUIIIA Y3rapuill aTOMAA EKTPOHJIAPHUHT JABPHii paBHLLIa
JKOMTAHUIIA HATVDKACHIINP.

Taxpopaaw yuyn mamepuaasap

BoOumar kxuckasa masmynu. aBpuii xansan MEMEHTIap aToM
Ppakamiapy opra GOpuIIY TapTUOMIA YIAPHUHT VXAl xoccanapu

90

NCOCHJIA BEPTHKAT YCTYHIApAA KOMIAIUTAPWITaH 3JIEMEHTIap
MiKMyacuadp. bup BepTHKan ycTyHra Xoinaiiran aJeMeHTIap
o1 K rpyImaya Talkui sragiap. Jappuii xXaasalHUHT 9arl
K HCMMIA KOMTAIITAaH Ba SIeMEHTIAPHUHT KATTa KHCMUHU
[MIKWIT 9TYBYM METaJUI-3JIeMeHTIap OulaH OMp KaTopaa yHHHT
YHr KMCMMIa HOMETAJIT (METALIMAC) S7IEMEHTIIAP KO OJITaHIuIp.
A a/1BalHUHT X03HPr¥ BakTAa TYPT 1031aH OPTMK BapHaHTH,
Kymianad, ¥36ex onuMIapu TakiIud 3TraH BapuMaHTIapy Xam
MABITYMIMD.

Mawmkaap

I. JlaBpuii xanBajigaH MapraHel, XpoM, OJTHHIYTIYpT,
KpeMHMIA, 6poM, PyX, KyMYHI Ba TUIaTMHAHW TOIMO, YJIapHUHT
METAIUT BKYM METAUIMAC SKAHIWTMHU AaHUKJIAHT.

2. Kyiinga KenTUpUIraH WKKK XyQTauknaru sneMeHTIap
MaskMyach/ia KaliciapuHiHT GU3MKaBUi Ba KUMEBUI X0OCcaiapy
6up-6upura ssKUHPOK, Typami? JKasobuneusnu acocaane. a)Ca, B
Si, J, Sr, Ag, Ni; 6) As, Br, Nb, Mo, Sb, N.

3.Ky#mparu Monekyisip dopmynanapra, ssu PH , CH,,
CH,, Si0,, Na,B,0,, COH, napra Moc Ke1yBYd SMITHPHUK
(hopMyTaapHu €3WHT.

4. HuMa yuayH Katop JIeMeHTIap YTKUHYM MeTauiap Jeidunanu?
Ynapra Muconnap KeJITUPUHT.

5. XKapsanparu “OwiaBuii” 37€MEHTAAPHU KYpCAaTHHI Ba
MOXMSATHHH TYIIYHTHPUO GEpUHT.

Tecm caeéoanapu

1. Kyiiunaru sieMeHTIapHUHT Kakch XyQdTH Xoccamrapu
KHUXATIAH Oup-Oupura SIKUH Typanu?

a) K, Si; 6) Cr, Zn; B) Be, Na; 1) Be, Ba; o) Cr, S.
2. JlaHTaHoMIAp OMIIACUTA HEUTa 2JIEMEHT KHApanu?
a)7; 6) 8; B) 11; 1) 12; n) 14.

.3 10
3. X03upry BakTAA NABPHil XaIBaJHUHI TaXMUHAH P~

BAPMAHTH MabiIyM? ﬁmﬁ?ggx
a) 180 Ta; 6) 250 Ta; B) 400 Ta; r) 520 T.&h'aﬁv'xap KaHIAl
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IVBOB
MOJIEKYJIAJIAP TY3WIMIIH BA KHMEBA
BOFJIAHMII

IV.1. MOJIEKYJIAJIAP, HOHJIAP, DPKWH PATTUKAJIIAP

DIeMeHT aToMi1apu KUMEBWMIL xKapaéHiapia yd Xusl 3appaua
XOCHJI KWIMIIY MYMKWUH — MOJICKYJIanap, UOHJAap Ba SPKUH
pamMKaap.

Monexyna moddanune mycmarun maexcyd 6yaa oraduean éa
YHUHZ KUMEBUL Xoccanapuea 32a 0Yaean 3He KU4UK 3appaiacuoup.
Mouexynanap — OGup aTOMIN, UKKM aTOMIIH, YU aTOMJIM BA X0KA30,
Ky atomn 6ynany. Onmuil apouTia MHEPT razaap 6up aToMIN
MoJieKyIaiap xucobnanan. UKku Ba yHA2H OPTHK, aTOMJIApAaH
TY3WITaH MOJIEKY/a/lap Kyn aToMam Jeiunaad. Mo — opTukva
9JIEKTPOHra 9ra 6§nraH (aHWOH) €KW 2JIEKTPOH eTHIIIMaray
(kaTnoH) aromiap Ba KUMEBMIA GOFIAHTaH aTOMJIAP TPYINACUHH
TAIIKWI KWIYBYM 3apsiira sra O0¥nrad sappavanapnan ubopar.
Monnanapia Mychar 3apsijiaHrad MOHIAp Xap HOMM MaHuil
3apsiUIaHTray hoHnap 6unan oupranukia 6ynamm. Yynky nonap
OpacH/Iar v ANEKTPOCTATUK TAbCUP Kyur Xyna kyuanu. Ly cabatmm
X€4 KayoH Mycbat éku maudumii 3apsamu opriukya GyYirad Momia
Xocu GynmMaiinm,

Dpkun pajukaap 1e6 BUICHT/IMKIAPY TYUMHMAraH 3appada-
napra ajitinamm. bynjaii sappayanapra — CH, Ba—NH, Hu Mucon
KIIMO KypcaTuiil MyMKuH. Omiuii mapowrﬂa SPKUH pdmxamap
Y30K BakT Mapxkyz 6y1a onmalinu, nekuH OyHiail 3appadanap
KUMEBMIT KapaéHiapna MyxXuM axamusrtra sra. ILlyHuHr yuyH
KYIruHa XoJUiapja peakiys 3pKUH pajuKaiiap UIITHPOKUCHS
Kermainu. XKyna oxopu teMmneparypana (macanaH, Kyéur
aTMochepacuna) OVIUIIY MYMKHH OYIraH MKKM aTOMIH
3appavanap, abHu 3pKuH paaukainapaad — CN, - OH, - CH un
K¥pcatu® yruin mymkun. Kymruna spkun panukannap gaxar
aaHraga Maxyi 6ynanuy,

[y Gunan Gup Karopaa Mypakkad Ty3wmauira ara Gyiras
IAPOHTIA MaBXKY/1 O¥J1a Oaurad MyCTaAKWI SPKUH paauKamLiap
XaMm MabiyM. YyHOHUH TpUGCHUNIMETHI INYHAAM paMKaIapIad
xucobnanany. TpudeHmimMeTnn 3pKuH paTuKaTMHIUHT Oy Kaaap
CTabuyi OYAMIIMHA YHUHT Tapkubwura kupysau denmn — CH,
PaguKaJIMHWHI KaTTa yiayaMmra ara 3KaHjIurd GuiaH u30xJjalll
MYMKHH Ba sIKKa 3JeKTPOHHHUWHI p-dIeMeHTIap OujaH
YMYMMIANIAAG JIMCCOLMNAHUIITKN OPKAIH TYIUYHTHPALIT MYMKUH.
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IV. 2. KAMEBHI BOFJIAHMII BA BAJIEHTIHE XAKHTATH
TACABBYPJIAP

Kumésnii 6orannin Hasapuscu nactiad XIX acpHuHr
Bonurapuaa sipatwiny. by nasapusiiu beprman (Ilseuws) sa
bepromie (Ppanuma) Takmud kwinunap. by Hasapus sap-
pavyanapHUHT GMp-OMpHTa TAHCUPH OYTYH OJ1aM TOPTUIMLL KOHYHM
ACOCHIA BYXYIra KeWIUM Kepak 1ed TymyHTupiau. bupok, 6up-
Oupu OUITAH TabCUPAAIWIIM HAaTWXacuaa Xocua 6yarad
MOJICKYJIaJIapliary aToMiap Maccajlapura UpolopiuoHan 3Mac.
Macajnaus, cumo06 atroMu Bomoporn aromuaan 200 mapra oFup,
JIeKWH cyBaaru 0orIaHuII cMMO0 OKCUAWIArd OOFTAHMINTA
KaparaHja aHdarnHa MycTaxKamuaup. byHnaH Tauikapu, TOpTHIILL
Kyam aHJda karra mMacodanapra xaM TasCup TaBepany, KUMEBMH
GoFnanuiHuEr Xocun oVaumm 3ca 0,05 - 0,3 HM opanuruma
Kysariiaa . TopTHIMII Kyud YHYA KaTra KuiiMarra ara sMac, y
MacoaHUHT KBaJIpaTUra TeCKapu MpornopLMOHAIIAD, KUMEBHIA
OOFJIAHMII KY9W 3¢a XyIa KarTa K@iMarra sra (rpaBuTaluoH
kyunad TaxMuHad 10* mapra karra). KynruHa xo/apia aromiap
opacuiary Macoda kamaiini 6miaH GoRTaHuIl Kyyu dakar 2
Oapasap Kamasiay. TOpTUIMII Kyyd HaTHXKacuaa Xocua Oyiarad
Mozganap TyduHMAaras OyiraHn yayH THTAHT aToMaap TYILUIAMUAHA
XOocuT Kuaany (muaHeranapra yxmam). KuMésuid xywiap sca
TYHMHYBYARIATH Oviad TaBcrudiaHajn, MacaiaH, OMTTa BOIOPOL,
ATOMHUTA YHHHI MKKUHYH aTOMHA OMPHMKKAHIAH KCHMH YYUHYM
arom Keyub Guprka onMainm. byHnaH Taimkapy, KUMEBMIA Ky4iap
IpaBUTAIIMOH KyuaapaaH ¢apk Kwiub, yrap (asona Maniym
fiynamamira sra 6yaama. Toprumuin Kyuyd HbeloToH KoHyHHTa
MyBO(MK JKMCMTa TYIHMK, TARCHP KWITaH X0/ia KUMEBUH Ky4uap
MabIyM XOJaTilapiariHa Tabcup Kumaad, MacanaH, XJop aToMu
Harpuit aromu 6GuraH Kydiu GOF XOCHI KWJIraHM XOJIfa, XJIOp
ATOMH XJIOp aTOMH OWIaH KyUCHM3POK, Ieluit aroMy OWiIaH aca
Xeu kaHgai boF Xocwil KuimMaimm. Arap KMMEBMIA OOFJIaHWMII
MYCTaxXKaMJIMTUra TAIIKY IIAPOKUT (MacalaH, TeMIepaTypa TabCup
YTUINMHK Xucobra ojcak, y xojga 6y xomucanu beprmas-
beprozuieHuHr rpaBUTALOH HA3apusCH acochia TYIYHTHPHO
GY/IMACTMTIATA MIIOHY XOCKT KU MyMKIH. By HasapustiapHu
1810 iunm mwBen onuMu BepueanyCHUHT 3J€KTPOKMMEBUA
HA3APWSICH PUBOXKJIAHTHPIM. By Hazapusira OMHOaH Xap KaHmail
2JIEMEHT aToMU Mycbar éku MaHduil 3apsuuadrad. YyHoHYH,
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-MycbaT 3apsylaHrad MarHWWHWHT Mauduit 3apaaiaHrad
kucnopon 02 6unad xocun KuaraH oupukMacuuu Beproenuyc
HAa3apusACH OPKAIM, WKKW XWJ 3apsara sra Oynrad 3appava-
JIADHUHT OUp-OUpUTa TOPTHIMII HATHXKACH JIe0 TYIIYHTHPHIU
MYMKUH. By Hazapusra kypa 3apsmjlapHUHT KMCMaH Helrpan-
JaHuIIM coaup O¥nranna, peaklysi MaxCyJloTHA XOocuil GYmuiim
yuyH 3apsmiap 6aramoM capd KuimHMainm, nebd Kapaaad Ba
Mypakkab MOAmANapHUHT XOCHI GYIUImIM XaM my acocaa
TYIIYHTUpWIAK (Macanan: “mycbar” sapsmianran MgO HuHr
“manduit” sapsmwianran CO, 6uian 6upuku6 MgCO, xocu
oymvmum). bepuenuyc Hazapuscy [JoBUHUHT TYpau 3apsara ara
Oynaran 3appavyalapHUHT Oup-OMpHUTA TOPTWIMILM HAaTUXKacuaa
XOocuI OymaguraH KMMEBHMI OOFIAHUILI HA3APUICHHU PHUBOX-
JIAHTUPAKA. DIEKTPOKUMEBUIA HA3apusa SEKTPOJIN3 XKapagHu
acocuaa Oup Kajnap TacAMKJIaHaaW, SbHM IEKTPOIU3 KUMEBMI
6MpHKMa XOCWJI OynuiIMaa anMallMHWITAH 3apsiiapHyd aToM-
Japra kairapuuyiad ubopar ned kapamm. Keitmnuamk leremb
bepuennyc Ha3apMsACMHMHI KaMYWINKJIapUHHW, YYHOHYH Oy
Hazapusa1a KAMEBHIH XKapaéH HATHIKACHAA YIpad Typaauran Moa-
JAJAPHMHT KHCIOTAIH, HIIKOpPHI Xoccanapura, énMIIKOKIME,
INYHHMHTIEK, MIAKJ BA PaHr Y3rapuMpmm Xoccajiapura >bTUOOp
OepuaMaraHJIMruHKl Kypcatad. bylapHUHT XaMMacu 27eKTpiia-
HUILIIEK MaBXyM Xapaénma Hykonub keraau. LlyHra xypa, du-
3yKIap MycOar Ba maHpuii 3apsypiap yayH OyHmai xoccaiapnad
BO3 Keuub KeTHUIIapM Kepak 31M. XakKuKaTaH XaM 2JeKTpo-

KMMEBHI Hasapus OUp XK1 KyTOaaHMaraH aToMiaapiaH TY3HIrad -

MycTaxKam Mojiekysianap, Macanas, H,, Cl,, O, xocun 6yammmHm
TYLIyHTHpA onMaiiau. byHaan Tamkapn, beprieniyc HazapuscrunaH
Xap XwJl 3apsAiIaHTaH JeMEeHTJIAp OMpUKMalaru xap KaHmai
DIIEMEHTHUHT YPHUHM OeMajioN aiMaINTUPa OJMINN MyMKWH, Jie-
raH xyJjioca Kejub uuKap an4. by X0 MonianapHy TYpJIM HIAPOWT-
Jlapjia Xocun OVidinmra 3up 6yiaras 6yaap auu.

Tran acpuuar 40 inmapuna dpamiys kumerapinapy dioma
Ba Xepap THmaap HasapusicMHH sApartiaunap. by Hasapusra
MyBOOUK KHMEBHH MOAZANAPHMHT XOCCAJNAPH MOJIEKYJaa
TAPKHOHra KHPYBYH DJieMEHTHAPHMHT Omp-Oupura yxmam-
JIMKJIAPH, TANMKJIAKIADE ACOCHIA MAKIAHAD, aTOM TabnaTura
OormK aMac 1e6 kapaiy. by KUMEHWHT Ha3apUSCHHU APATHILA
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MOJIa TAPKUOMHHN Xucobra omMuigaH mbopar amu. KymruHa
OpraHuK GMpUKMaap aHOpraHUuK MOIIATapHUHT XOcHIacH ae6
Kapasnm. Macanas, stin crpri - C,H OH Ba mustinadup - C,H,-
O-CH; cys -H,0 tarmra kupurwm6, ukku CH, rpynmacuau
BOIOPON ATOMJIApX OMJIaH aJMAIIMIIIHA MaXCyJI0TH 11e0, IIyHTa
yxwawr CH,BH, Ba CH, NH Gupuxkmamapuau NH, tumnwura
Kuputib, 6uTTa €KM MKKUTA Bomopon atomiapu ypHunu CH,
rpyna OMiaH aIMalIMHKIL MaxCy/IoTH Aed TylnyHTUpriam. by
TYLIYHTHPHIIJIAP KYIITMHA X0JU1apaa 103aKku 0Yyiub Komam, ailHuK-
ca SIHTW MOMIANIAD CUHTE3 KWW, MOIUTAHWHT XaKWKW HOMIHU
ataul, (popMynacy Ba XOoccaJapWHU Oelrunaniga Xynga KaTTa
SIHIJTAIIMIIIapra onub Kenmu. ByHaaH Tamikapy, TYPJIH XK
ycyJuiap GujiaH OMHTaH OMpruHa MO/IIa Ty XUl HoMra, hop-
MyJjara Ba Xoccajapra ara 6yim0 konap onu. Keitmnuanuk
MOJIEKYJAJAPHUHT TY3UJIHWIIWHUA YYKYPPOK TYLWIYHTUPUO
OyIMaiinu, gerad xyJrocara KeJxaunap. Yiaap KUMEBHH kapaéHnap
HATUIKACHIA XOCUN OYIIraH MOIIAHMHT (pakaTriHa peakiUsIaH
OJIIMHTY Ba XOCHJ OVIMIINM MYMKWH OyiraH XoJaTiapuHu
yprauuiu 6wnaH kudosiaHusd, XaKMKWUit MOMIAHUHT Y3UTa
BTHOOp Gepuil IapT smac, feraH dukpra kennunap. KeiinHaanuk
MOJIEKY/aap MablyM TY3WIMINra 3ra SKaH/Ura TYFpUcHIaru
¢ukpnap naiino Gyna domnany. 1852 AUy aHTIMANAK ONKMM
DpaHKIHHI KYIITMHA METaJUIOPTaHUK OMPUKMAIAPHUHT XOCHJ
OyMIIMHY YpraHu® BaIeHTIMK TYIIyHYacuHu kKuputay. ByHoa
BOJIOPOJI ATOMWHWHT BAJICHTIUTMHK Oupra texnr neb kabym kumub,
KOJITaH 2/IEMEHTIAPHMHT BICHTJIMIMHM 3ca, YJIapHHA He4Ta aToM
BOIOPOIT GUPUKTUPUG ONUIITKM MyMKHHJIMIUIA Kapab aHHKJIAIl
TaKIU( KUIMHTaH, BaieHTIMK coHM Ky3aTWIaérraH aleMeHTHHHT
KaHIai XoiaT/ia SKAHJIUINTA, DEAKIIUATa KUPUILAETTaH 2JIEMEeHT
tabuaru Ba BUp-OMpHra TAECHUD STUIL IapouThra 6orK,. LIyHuHT
YUYH XaMMa DJIEeMEHTIAPHU WKKWUTA acOCHH ouJiara 6yimin
MYMKUH. BUPMHUM ounara BajgeHTIUKIApH Y3arapMaliguraH,
MKKWHYM OWJlara BaJeHTJIWUKIApK y3rapaavrad dJeMeHTIiap
KHMPUTWIIN.

.3, KUMEBW TY3AIMI HAZAPHSICH

A.M. byraepos 1861 ¥unga y3uHuHT Kyhunaru KUMEBMM
OOFJIAHMIL HA3apMSICUHM ApaTAM; a) aToMJap MoJieKkyjana Oup-
Gupu GuIaH MaBIyM TapTUOma Gupukamsyu; 6) ATOMIAPHUHT
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E;dﬁl;]{ﬂllm YJIApHUHT BAICHTIIMKIapyra Moc xomna comup 6ymamu:
o i MEBMIH uozum.napunuf Xoccanapu aTomaapunmnr couy Ba’
ATHraruHa Gormk i?yﬂuacnaﬂ, Yiaapuuur Koiannmura,

Macanan, stun ey
A U M
ek s i PTH Mojekynacu GH,0 opmynara ora.
= KUDYBYHU 351eMeHTIapHUHT BATICHTIUK-
PHUHU Xpcobra ojirap X0JL1a MUKKH Xuj| TYSWIHIITHY Xocu
KMTMIIUMA3 MyMKUH: .

H H H H
s a2 | [

H"'('j '—'-(If--O—-H Ba  H—C—0—C—H
H H I‘i I-,]

XMHMHHUHT MOJIEKYJISIP TY3HaMImHy an
X HKJTALI Y9yH o1y
MW 1aBoMua M3JIaHUILIap 0516 Gopminap. S
aHHBy YCyInap 6unan Monekynanaru ATOMJIAPHUHT XOWTaLMIIIHY
BHHI?.éE;IJ_I]‘a ﬂ;ﬂp TalkiKoriap Byriepos Ha3apUACHHY TacouK iy,
PHH, AM. Byraepos Hasapusicu Mostekyna Tysummmmmg
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3AMOHABUI TAJIKMH KWIKINIA aCOCUi Hasapus 6Y1u6 Komum.
KumEpnii Ty3uniii Hazapusic (paHra MoseKyiaaaru ATOMIAPHHUHT
V3apo TaBCHPM XaKkuparu TymyHdyanu kupuray. Lllyrra acocaH,
MOJIeKy1a1a (hakaTruHa 6up-oupu 6unad 6orIaHray aToMJIapruHa
poss YitHaMacau, Galku XaMma atomap 6up-6upura y3apo TABCHP
Kuaamd. ¥3apo GOFlaHraH aToMjapHUHT 6up-Gupura Tabeup
adekrn HuCOaTaH KIMUMK MUKIOpra ora 6Ymamm. By HH/TYKIMOH
atbexr 16 1opurinami. MniyKumon adxbekTHM Kyiiriari Mucoma
Ky3aTHILI MYMKUH: arap ywiaM4M OyTHI cnupTia 6UTTa MeTui
rpynnanarg xaMma BOAOPOZ, aTOMJIADUHU (hTOP aToMHM GuIiiaH
aMalITHpeak, CHUPT KMCIOTa XOCCACHHU HAMOEH KYJIAMM:

CH3
1 O, o, (A

CH,

bynra ca6a6, ¢hTopHHHT 2JIEKTPOHIa MOMMILIMK XOCCACH KyWwin
Gyiratm yuyH y aeKTpoHiapHu Y3ura Topramd. By aca MOJIEKY-
Jlajaru SACKTPOHIAPHW 3aHXKMP OVitad cumkuTamm:

F Tﬂs

y Ci— 10 el i) € s+ H
|

5 CH,

by cumkni, naaykumon addexT xocun Kuysuy aTOMJIAPDHUHT
YMKMO KeTuLm GrtaH iykona 6opamn. ILyHmait kw6, A M. Byr-
JiepoB Hasapusicn 1823 iwnna Jlubux Ba Bénepnap ToMoHMIAH
Ka orrraH Ba KUMEBMI Ty3uiniHy Tapcuduiaiaa U30MEpPHsL
XOAMCACHHHU XaM TYLIYHTHPMIIIA KATTa axaMUsITra 3ra 6yiamm.

Tapkubu Ba MosexyIsIp Maccanapu 6up XuJ, TY3WIMLINA €K1
ATOMJAPHUHT (a3oga Xap XW XOMIAHMIIN HATHXACKUIA
xoccanapu 6uiaH GapkIaHyBUIn MOMIATAPHUHT MABKYI OYIMLI
Xoaucacy usomepus jeiinnand. Bynnait xycycusitra sra 6ynran
mMoananap g Hapbaruia H3oMepaap HoMu 6uiIaH Mab/IyM.

XO03Mpru BaKT1a UKKH XHJ1 U30MCPUsI MABIYM.

1. Tyaunuur uzomepusicu.

2. ®azoBwnii u3oMepUs.
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. Tygwmm 13omepnsicn — MOJIeKyIanaru arto
upH MIIAH Kaiicu Tapsiary kerwa
TaBcunaiinu. Tysunym u3omep

Arap MolieKy.nanap cr
/IADHUHT Xolnanummu Oman (apk_
CKeJIeT H3omepns 106 atananu. Macanay -

CH

. l
H,C—=CH,~CH,~ cH,~ cH, 1 HC-CH-cH,-cq
[EHTAH 2 3

3

2-Me1'm16yTaH

B . ! o
! T};H\f;ij :: V3UIHLLIAary HU3omepnap couu MOJIeKynana yraepoy
il
iy é) Hop;glalig 32;1;];19}1 OpTh6 Gopamy, spHu CH, na 5 1a
» CoH,, Tara eragu : :

cr BAXOJIAHKM X03Mpru pak s

: ;ﬁ; i 323 ;ej;;;xnﬁﬂu 6HpHKM3JIapHHHF MaBXyIuTiru Mannym CKIL;L )
Prapunan 2 racumy Ky#nna kypearum UMU3 Mymgmr

CH, —— CH, e, —cH,
HEC\ /CH Ba H,C —HC
CH,— ¢ \
2 H2
HHKNOreKca CH2 CH2
H MCTHHHI—‘IKJTOHCHT&H

aTanany. PyHkimonay rpymnmnara -Q \
Bomkanap muco O¥na onamu: & vNOP < T

OH
[
H.C~CH, ~CH,0H a CH, - cl - iy
3

1
PONHI Criypr M30NpONHII crimpr
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MJIADHUHT  Gup-
=KEeT/I1K1a 60FﬂaHHuL'}apHHH

T VSICUHUHT 6Up Heua Xuiutapu

PYKTypacu ynu taumuy KWUIYBUY atom-
Wica, ByHaaii HU3oMepusra

a-/\ Ci~ N-CI
o] Ba I
C\y /
oOpToIuX10pGEH301 MeTanuxiiopbeHson
IV.4. KHMEBHI BOFJIAHUIIT

Moaekynada amomaapuu y3apo mymub mypaduean Ky4aap
lirunducuea kuméeui bornanuu 0e6 amanadu. X03uUpru naspaa
KUMCBMIA DOFIAHMINHKUAT Gent Typu Manaym: 1) won GornaHml,
') koBaJieHT Gormanuui, 3) Metaml GornaHuin, 4) BOaopoOn,
Gornanui, 5) Ban-gep-Baansc kywiapu acocuary GOFIAHMIL

Kumépuii GoF1aHMIUIapHUHT factiabku ya ypu (1, 2, 3) sur
Ky GoraHumuIap xucobnanany. CYHITH MKKH Typu 3ca(4.5)
KyHCH3 GOFIAHULIAND. ,

Kumépnii Gornanum (1—2) ékm BaneHT OGOFTaHMII
Hasapusicuna Kyiujaard xonartjapHyu OMIMHIANITAPUIN Tajiab
ITHITAINn.

I. Huma caGabnan 6ab3u atomiap 6up-Gupiapura Typian
IAPOUTTIAPAA TabCUPIALITAHIA, YYHOHUN,

H+H—s H;H+H" —=H,0+0 %

kabu OMpUKMaap XOCHI KWiaim-io, 6ab3u atomiap, Macala,
He 6unan He, Be 6unau Be, He, Ba Be, xabu 6Gupukmanap Xocui
KIMAanIn.

2. boFj1aHu 11l SHEPTUSICUHUHT MOXUSITH HUMAa/aH ubopat?

3. Huma yuyH aTomnap Mawiym Hucbariapia Gupuxamm?

4. bornanuir tabuatu — OGOFJAHMIN Y3YHJIMTM Ba yiap
opacuaaru 6ypyakiap Kannai oyiamn?

Kumépnit G0FHMHT ByXKyara Keanim cababu 1yHIaKu, aToM
CKM MoHJ1ap Oup-Oupu Ounan GOFIAHTaHIA YAAPHUHT YMYMMU
IHEPIUsl 3axupaigapy aipuM-aiipuM Xomjia OyiIranaapuoarura
Kaparania KamMpox, Kuimarra sra 0ynamu, GyHUHT HaTwkacuaa
cucrema dapkapop xonatra yraju,

bupok cmcrema Gup XosaTaaH MKKMHYM XOJNarra yIranma
YHUHI SHEpPrus 3aXupacu Kamaiica, by xommca CHCTEMAHWHT
IHepeemuk agsasauk xoccacu ned atananu. bBuHobapuH, cucremana
SHEPreTHK a(3aIMKHUHT COMUP OYIIMILKM aToOMIapIaH MOJIEKY-

99



JIaHHII .
#5850 T:;PLEESL PI:JIaHﬁnH. Macanan: ukkyra BOOPOLL ATOMUHMHT
LM HATHKacKaa - o

Arap aToMaap y3apo sy \aaﬁ Oq)a;g EOJIeKynacu Xocu 6ynamy.

) abCHp 9TCa, yia .

SIIEKTPOCTATHK KyWIap B » ¥/1ap opacupa
o YKyara Kenanm SIBHU Y S

0 Ta ’ KKHTa aToMHMAr

y3ap . BCUPH Hatuxacua YIap opacuna ukkm xu KYY niaifno

a) 6upuHYM atom
M dnpocu (H
TpoHapy 1| S, Opacm[aga To[fmﬁsﬁa;qﬂxk”m‘ﬂ aTtoMm 3sek-
KYYM Ba UKKHHyY -
Anpocn (Hy) 6unan 6 11 aTom
B MPUHYM aTOM 3/1eKTpomsapy |
Aaru TOpTHIMI Kyuy ( pu 1 S, opacu-
cHcTemMa - : ¥
connp 6ynamy: SHCPIUSICUHUHT KaMaiitniiy)
0) smponap — H ¢
i :
OPRCIIAH wTapn Kygagy (e 15, G
- ok CHCT by 3 oy g S
OLALIN) comup GYam. TeMa sHeprusicunuur

I,5B TacBupnant Mymkug (IVi1—
; .L pacm). Arap Alpoiapapo
r (.';l.’fl‘(:()(j)a (r) Xyma kuymk
2T Yica, ynap opacupary
1 3HEprust acocay UTaprmLg

SHeEDPrusgscuyy

:2]:: E, ES]?HJ:;;‘LI«;H Ba YHUHT

: I CUBJIMKKA -
ad Vo THAANN. }Iﬂpo;rapapo Maco-

B i hanunr KaTrajamunmy
Ik coxay TOPTHLLIMIT Kyqupy X0-

g e CHI OYnumra cagag oy -

] I I

0 061,22 1,8 2:4 3,'2 3,'8412 gﬁiﬂa L g

i PIHST MUHUMYM KW}~
R,A  Marra sra 6ynany, 6y Gap-
Kapop Bonopos H, mone-
KyJlacunary saponaapapo
Maf:od)a (r,) Hu npona-
AaMIn Ba cucremanary
SHEPreTuk adsamimkuy
K¥pcaramm. Hﬂp(mapapo Ma-

1V .J ~hacy. Ukkn atommu MOJIeKyIIa
TOTEHIMAT SHEPrHsCHpIHY Varapuum,

E-sapo SHEpPruscHy, F{lJ - MOJEKYNaHUHT Xocuy
O¥mummaary Alpoiapapo macoda,

100

CONIIE QKK T Ta TCHT Ieb aliTULL y Kazap TYFpH aMac, YYHKH
UVILIATE x0T HOAHMKJIMK. TIPUHIIMTIATA 3171 Kenamy. lemak, ) —
Modekynasa 6yna onuin sXTuMonuun udonanaiguran Vpraua
MHopanp, 1 - 91eKTPOH SHEPrUsIAPMHUHT THCCOLIAHMIIMN,
il JHEPTUSHUHT MYyalsiH XojaTHaru NHCCOLMJIAHMIIL
meprisiemp. By aneprust Taxpn6a iynu GuiaH aHUKIaHAIM.
Fokpnba HaTvXanapy MKKU TUIJIATH KUMEBHH GOFTAHUIIHNA —
HOH B KOBANCHT OOFIaHUIIHUHT GOpsIMruay TacaukIaimm. Mou
DOPIIHUIITA MOJIEKYTaIap KyTONU dpuTManapia SpUTHITaHA
Horviapra miccoumianami. KopaneHT G0FIaHUIILIM MOeKy,1anapaa
OV KOHAapra AMCCOIMAHMIIT KY3aTUIMAiiIu,

Kumépuit Gornanmin xycycuaru yzapo OUPUKYBYM aTOM-
HIPHIHT HUCOUI a1eKTpoMaH(UITUKIapy ailupMacura GOFITHK
OYJaam. Arap UKKW 3IeMEHTHUHT HUCOMI 2J1eKTpoMaHbHii-
IMK1apy opacujiary alMpManuHr MUKaopy 1,5—3,3 5B 6yica, 6y
ATOMIIAp Opachia HOH GOFIaHMIL XocuiT 6Ynaau. Arap Gy aitupma
1.5 9B nan xmuuk Gyica, y Xomma aToMaap opacuoa KOBajIeHT
DOFJTAHKILLT BYKY/Ira Kelaiu.

Kumépnit 6ornanmiima, acocad BaeHT BIIEKTPOHIAP UILITUPOK
JTAIA. $-Ba P-aJIeMEeHT/Iap/ia BaJICHT 9/IEKTPOHIap BasubacuHu SHT
CHPTKM KaBaTHaru aJeKTPoHJap, d-aneMeHTIapna sca CUupTKu
KABATHUHT S-3JIEKTPOHJIAPY BA CUPTKMAAH OJIMHTH KABATHUHT
KHcMaH d-21eKTpOHIapy Gaskapaiy.

JIstonc Ba Koccens Hazapusicura Kypa, HOH GOFIAHUII aTOM-
TAPHUAHT Y3apO TABCUPIAIIMIIK HATUXKACKIA 103ara KeJIaluraH
HJIEKTPOCTATHK, STbHU KYJIOH KYWIapy TabCHPHIA XOCH Gau.

Mkkura atom opacuna 6up Eku Gup Heva yMyMuii aMeKTPOH Ky Q-
J1ap Xocui1 OYIMIN1MAaH 3¢a KOBANEHT GOFJIAHMIIT BYXKY/ra Ke/Jalm.

1V. 5. KAMEBHI BOFJIAHMIITHAHT ACOCHI XYCYCHSITIAPH

Mosiekynanu tacBupnaiiauran acocwuii Kypcarku4ujiap —
aTomJap opacuiary OoF y3yHIMIu (siaposapapo Macoda), yiap
opacuiary 6ypiak, MOIEKya XOCI OYINLIMAATY SAPONAD YHINK,
Ba OOF 9HEPrusiapi MOJIEKYJIAHUHT MYCTaXKaMJINIUHU Gei-
runaiiny. boroneprusicn KUMEBKE 60FHM y3ui yayH capd) Kyiran
SHeprusaum ounaupaiy. Momekynanu TYIUK TaBcuduialin yuyH
yjapaary SneKTPOHJIAPHUHT 3UWINTUHY Ba BHEPre€THK TOFOHA-
qanap 6yinua TakCUMIAHUIIMHY GUIMLI Kepak.
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18
Vl-i'z(} = (6,023 - 10%) =299 - 102 cpp3
Oy epna;

o e o
o= ¥29,9:10™ = 3+ 108 cm = 03

Xakukuit 6oranmm y3yuimry 01 v a
Tpoduna 6¥many. Bormanuy
Y3YRJIUIMHU TAXMUHAH Kyiunary opmysia Grran AHMKJIAIT MYMKWH!

. (dA-A-}ﬂB-B)

A-B 2

MabIyM KOHYHUST OpKajin y3rapuinu AAponapapo macoda- |

JIAPHUHT ¥3rapuinm 6uaan Gormukaup.

Macanan: HX tuny
; Aaru Monekyjianap yuys suipo.
Macodanap Kyitnmaruua V3rapanu: Ve

H —F ..0092 um
H —CI .0,128 um
H — Br ..0,142 um
H—1T.0,162 um

Arap 6y Katopnaru BOIOpO/tHY 6OLIKA aneMenT Guiay (Macanan
yriepon 6uiax ) AIMAITUPCAK, Y Xonma d HuHr TaﬁuaT‘ﬂ “X” ra;
HUCOaTaH caknanuG Konanu. LlyHunr yayy pxky aToOMJIH
Mo,myﬂanapﬂa d HUHT KuiiMaTHY MUKIOprit udonamans YUYH
%mpmﬁ xy{lcoﬁnam ycymg,ﬂ dolinananmm MYMKUH. Taxpu6a

allapu BalleHTIMKIIapu ysrapmaraH xonatia saponapapo
Macoda, Maniym Typaaru 6ornanunLapna XOCHI Oyiran Typnu
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w1 OMpUKMaiapaa aMaiiia y3rapMaciuruHu Kypearnu. MacasiaH,
\ammMa anrdatuk oupukmanapna de_c = 0,154 — 0,158 um,
apomatuk 6upukmanapaa de_¢ = 0,139 um — 0,142 uM ra TeHr
OVnanm. bupaamuu GOFNaHuIn — Kappaiu GOFIaHMIITA VTHII-
rania, GOFNTAHUIIHUHT MYCTaXKaMJIMTH OPTUILIM cababiu sposia-
papo MacoaHUHT KUCKapULH Ky3atniaamd. Arap de_c = 0,154 M
bynca, de—¢ = 0,134 1M, de_¢ = 0,120 HM Ba X0Ka30 6¥1a1u.
Banewr Oypaaknap. BanenT GypuakiapHUHT KMiMaTI aToMyap
i) OormaHumn Tabuatira 60FIMK. Arap 6apya HKKY aToMId A,
Ckn AB Tummnaru MosekynanapHu KyWuaarnia TacBupiacax:

A B
O O

Y Xodga y4 atomuiM, TYPT aToMM Ba Golika mypakka® moiie-
KyJaiap Typiu KoHhurypanusira ara Oy MyMKiH. MacaiaH,
Y4 aTOMJIA MOJEKyJianap TYFpM UM3MKIIM HIAKIra ara Gyamium
MYMKWH:

bdw~]

B A B B A

[o}

<BAB <180° <BAB=180°

Bupunuu TMnparu Monekyianapra Tapkubuaa maBpHii
cucremanunr Il rpynnacuna xoinairan 6ab3u saeMeHTIAD
Oyaran Gupukmanap (macanan, BeCl, ZnBr,, Cdl,), 6up karop
CO,, CS, ra yxuamn Moneky/ianap Ba sgpoiapapo macodanapu
Oup xun 6ymaran, JIEKMH NIEKTPOH KOH(Urypalysiiapy yXiai
oynran (macanan, HCN) monekynanap mucon 6¥1a onamm.

Wxxkunum tunnaru monekyianapra VI rpynnanuur p-
SNIEMEHTIapy Xocu Kuaran Gupukmanap (SO,, H O Ba xakaso)
mucos 6yna onamu. I'pynna 6yitnua 6Gup-6Gupura yxiaur mo-
Jekysianapna BAB maniym KoRyHusT 6unan yarapam. Byxra mucon
KWIKG Kyiinmaru KaTopHH OJIMII MyMKUH:

H,0 (104 28) — H,S (92) — H,Se 91 — H,Te (89" 30')

Typr atomnu AB, Tunmuparu Moiekysanap Gup TeKuC €K1
LHMpaMUIA THAKIWIA OVAUIIH MYMKWH:
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B B
A B A
B B B

L <BAB=12( IL. <BAB> 12¢° III. <BAB< 120°

AB, munudaeu Monekyranaprure mysuauuwu mypaapu. Bupunun
il Moekynanapra 11 rpynma HIEMCHTIAPUHMHT GUPUKMATApH
(BQL,, AlBr,); ukkyH9H THI Monerytanapra CIF, kabu Oupukmanap;
YIUHYM TUTI MOJIEKy/Iallapra 6as3n (NO, , CO;* kabu) nonnap
Mucon 6ymam. Kimruna Xo/muiapaa aromiap Monekyianapaa 6up
TEKHC KOHMaIMaraHIMI My Ky3aTuun MymKuH. [Tupamuga
lakuura ara Gynrau NH,, PCI, Ba Gomka Oupukmanapau V
TPYNTIAHUHT P~ SJIEMEHT/IAPH XOCH)T Kunami. bynmaii xonnapna xam
aroMiap opacunaru Oypyakiapuunr KaTop 6yitnva maniym
KOHYHUSAT 61nan Y3rapu6 Gopuiny Kysatmianu: Macanan:

NH, (107°20') - PH, (93° 20') — AsH, (91° 50') — SbH, (91° 20")
PCL, (1019) = AsCl, (97°) — $bCl, (96°) — Bic, (949)
PE; (104%) — PC, (101°) ~ py, (989)
T¥pT aromiu MOJIEKYlanapna BajeHT Oypuaxnapu Typim

KuiiMaiapra sra Oynanu. Bynn auerunen sa BO
; JIOPOIT NIEPOKCH L
MHUCOIMAA KYPUIIT MyMKUH: 7

b4

a
1;]———_(03_____533_____12 a) aueTuien
| En -_H —————————— -+
| z

0. 95 0 by

LT‘ e 3 o\ 1, 48 . 120
\ 9 95N _Q 6) Bosiopon
*e 5 [CPOKCH

= Be arovou AB, Tununaru MoneKyaiap waka Kyiinnaruua
Jlaam:

B B
I 90’
B B
< BAB =90° < BAB =109,5°
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Vacmuar AB, Tunmnary mMosekyianap xXyna KaMm yupainm,
Oy (PACL ™) monuuy Mucon Kb  KYpcaThill MyMKUH.
HOCKHIY T TUTIIAT Y, STBHY ATOMJIAPHUHT TETPAsIPUK XOMIaluram
MollekyJianapy xyaa Kyn Tapkairad. Bynnait Gupuxkmanapra
vinepon sa 1V rpynmaja xoiaiiras yHUHr aHAJIOIJIapH XOCHIT
Kiuiran OupuKManap Kupaam. SO, noHu xam uryHai Terpasap
Iy iwiniira ara. ByHna JIoKaaiaHraH 9MeKTPoH Xy T/IapuHUHT
HEIPHITHLL MOAEJITIAPK acOC KMIIMG OMMHAIHN.

bOFJIaHMLIIIE MIITHPOK STAagITaH Xap Kaiich aTOMHUHT aTpo-
(hiim ypad onraun anekTpoH kydriaap (JIsiouce dopmymacuna Gynap
WKKW HYKTa OnaH OenruiaHaim) saexmpon Gysymaap jc6
aranaan. By onexTpoH GymyTIapHUHT UTAPWIMILIN HATHXKACKAA
VICKTPOHIAp MyMKUH Kanap Oup-6upiapura HUCGaTaH y30KpoK,
AOIUIALIMILTE MHTHIIAIM, Y XO/Ia DIEKTPOH GyiiyTiapu Oup-6up-
lapura OUp XM TABCHP STaIM 1166 XMcobI1ab, yaapHu Kyiinnarnua
IIKCUMITAIT MYMKHH,

DiekTpOH BYIYIIAPHUHT CORM B KOLIAUIMIIK

2 MUKW

3 YUOypUak

4 TETPARIPHK

5 TPHIOHAT LIMpaMIIa

6 OKTAIPHK

7 CTTH KMPPATM —SIbHI KYIITHMYA TOMOILIH

OKTa3IPUK TYIWTHLLTA Bra.

“Terpassipuk™ Ba X0Ka30
cy3map MOJIEKYAAHUHT MapKas-
I'a JKOWIanras aroMra Hucba-
‘faH KMppanap oyiiad itynan-
I'aH 2MEKTPOH OYIYT/IapUHUHT
KOIJAHUIIVMHY AHTAATAIM.
Arap MonekyJiajza GorAaHMIL-
Jia MIITAPOK ATMAMIMTaH TaK -
CUMJIAHMAraH MMeKTPOH Ky (T- )
nap MaBxyj Gyica, aromiap =
KOWTAaHWHM BOLLIKAYA KOH- I
Gburypauusra sra 6ynanu. IV 2-pacy. AMMuaK Momekyiiack
MacanaH, aMMuaK MoneKyJia- KOU(UIypaLmsicy
CHIa TeTPadPUK XKonalras
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TYPTTA SIEKTPOH KYDTHUHT MaBxk
YA G¥1vmura Kapama
MOJIEKyJ1a IMpaMyAa TY3MIHIINATA 5Ta 6ymamn. Yynku Ménepr,(yna.zfa'
'gerpag))fpﬂK SJICKTPOH XYDTAAPHUHT XamMMacy aromiap 6mnan
aHI OyMacnaH, 6uTTa aeKTpon Xy 61 Konran (IV.2 -pacm),
H:N'H
H

By xypcarnarau o
AAUA MOAENHM KyHUmaru
: jiis
ManIyMOTJIap GuiiaH TYiuK TacBupsians MYMKHH: T

1V 3—pacu. Inexrpon xyd

TAPHHWHT TABCHPIAHMLY MOIeTH ¢ TV
MOACKYIANAPHIHT o

XOCHT GYIMUIMHY TYWIYHTHPHIT cxeMack
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| MkkuaamMun OOFTAHUMIIAATKA BASKTPOH OyayT Oupramum
Lo Hnra Kaparaiia KatTta XakKMHY orauiaiam.

. Arom DusiaH OOFNaHraH 2AEKTPOH KYMTHUHT Oyayriapu
GornanMarad JeKTPoH OyiyTiaapra KaparaHaa KaMm XaxKMHU
UM, YYHKE OMPUHYM XONATIa aTOMJAPHKMHT ¥3aD0 TAbCHPH
BYK VA KETaau,

. Arap Mapkasuii aTom Owian OMpUMKKaH aToM KaHuyaiumK
vickrpoManduit 6Vaca, MapKasKHid aToM 3ACKTPOH XKy(dT yuyH
VUMK KaM XaxkM Tanab kyaanu. bysaait ManiyvoTiap ouini
MOJlC/UTAPAAH YeTTa YMKMILL XOUIAPUHM ax1iy usoxaaiau. H0ko-
PG KEITHPWATAH YOy TYPIU MOJEKYARIap TY3WIUIIMHU
[acBMpaalla XaTTa axaMMaTIa ara. Xap Xuil MOJICKY/TIapHUHT
Oy yeysl 6WnaH aHMKJAHTaH TYSWIMIIHM KyHuoaru wakiiapia
kypearuaran (IV. 3-pacm) Mlakanapna keatupuiaran Kondgurypa-
HMsUIAPHUHE OJIMIA MOJCIAPUHM TaKKOC/Aa0, yiapra aHUuKJIMK
KUPWTHIN TakIug KWIMHAIA.

smdaruk opranuk dupukmManapaa C—C 6ornanuill y3yHauTu
0,154 am ra, C—C OGoFIaHUII Opacujary BajcHT Oypuaru sca
1099 28" (MeTaH KaTOpHIATH YITICBONOPOIIAD CUHUK, YA3UKIIM 3aH-
aup xocun kunamy). Kyituna Myucon tapukacuia Hopmaii rneHTan
MOJIEKYTACMHMHT Ty3uimiiK Tacsupnianrad (IV 4-pacm). TVitunran
nuka yraesogopomiapaa C—C ga C—H 6orjanuin y3yHIuru
I0KOpKAA KYpcaTWIraH Kuimarra ara, Oupok, yaapaa BajeHT Oyp-
qaiap ysraprad. By ¥srapunn LMK KYWIAHWIITHWHT X0CKIT
OVnvidra onub kesianu, LIyHUHT yayH HUKIONeHTan MOJICKYIacH
rerpasapuk Oypuakka sra 6ynd0, yHaaru TYprra yriepoj atoM-
napu 6UTTA TEKUCIMKKA, OelMHuM aroM sca taxmudan 0,05 am
iokopupa xoinairan (IV. 5-pacm). Lukiorexcan molekynaacy
xaM GUp TEKKC XOKIallraH TETPasipHK BalleHT Oypuak/iu

1V 4-paca. H-nenrai MOEKYIHICH HTHHI 1V 5-paes. Uukionentan
TYIMANILN MOICKY:IACHHIHI
TVIUAAIIN,
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Ty3wmiira ora. By epua y vikku Kypunmnma 6ymanm myvmxus (IV 6-
pacm). Buputun Tysunmaim sxTuMotra sikH xucotmnanam. FOkopuma
KEITUPUIITaH yIjiepon OnpukManapy MUcoimia GUpriHa YIJIepor
AMEMEHTH Y4yH BaJleHT Oypuakiap xap Xl GupukMaiapua Typiu
KUHMATra ara 9KaHIMIvMra WILIOHY XOCW KWIMII MyMKUH. BajieHTt
OypyakHM aHUKJIall YUyH 3/1eKTPOHOrpadmK, pentreHorpadmx,
CHEKTPA/Ib YCY/UTAPAaH TAIKAPA AUTIONL MOMECHTHHM YTuail yCy-
JMIaH Xam (hormanaHiuIMOK A,

. Bornammm mycraxkammrn. Kumésuii 60F Mycraxkavimri yuu
y31b 1obopui y4yyH sapyp Gyiran sHepris MUKIOpH OuiaH, 8ku
Gup Heura atoMnap GUPHKUG MOJIEKYIa XOCKIT KIUTHIIIMAA AKPaTu6
YMKKAH XaMMa SHeprusiiap WMFUHAMCH GHiiaH OenruaaHamIm.,
Kumésnii 6orHy y316 1060pHiLl 9HEPrUsicH (ICCOLMTAHUIL SHEp-
THSICH) Xap oMM Mychar KuiimMarra, 60F Xocun 6y SHEPIUSICH
5Ca MMKJIOp XUXATHIaH GOFHK Y3UIIl SHEPrUsicura TeHr Gyime,
MaHduii Kuitmatra sra 6yram. Ukxu atowm MOJIEKYJlaapna
OOFNaHMII SHEPTUICH MUKAOP XUXATUIAH AMCCOLMUAAHUII
SHeprusicura TeHr oytamn. Kym atomiii, 61p xui BOFnaHuIT TUITHTA
9ra 6ynran monekyanapaa (Macanad, AB Tununaru MoOJIEKyJ1anap
yuyH) ¥praya OOFIaHuMIlI SHEPTUSCH, 11 TA aTOM GUPUKMG aXpaTno
YMKAPraH yMyMU#H 3HEPrUAHMHT 1/n KucMura TeHr 6yaaam.
Macanan:

CH, — C +4H Hu xypub ynraituk.

by >xapaénza lotwiran sHeprust Muxaopu 16458 kXK /mons ra
TeHr. JIekuH MeraH monekyacuia xamma 1¥prra C—H Gormanuim
Gup-6upura teur. [IHyHunr ydayH ypraya 60FIaHVIN SHepruscu
Kyhumarnya 6ymany:

a 0

TV 6-paca. LInKI0TeKCAH MOTEKYIACHHHHT
TY3HTUL GOPMYILIAPH,
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E_ =16458 :4=4114 xX/monb

by xucobiam E HMHT Mabiym macuirabnaru KuiiMaTHHH
nHnk1ad 6epau. Bompon yays 434,7 k72K /mMonb, Kuciopon yayH 493,2
1K /mons, Xap Kavicu E HUHD KuiiMaTiHi OUp MOJNeKysia yUyH
rTOnK Kucak, TaxmuHan 4,18 + 107" k2K mukiopra sra 6yaamms.

Arap B atomnap AB, mostekynianan GMpruH-KETHH y3WInb u-
K 1ed dapas Kuncak, y Xo/1a MOJEKYIalapHUHI JUCCO-
HUIAHWIT CUCTEMAaary Sapo Ba 2JIeKTPOH KOHGUrypanus-
APUHUHT Y3rapuinvra catat oynanu. Harvokana monekysia TapKi-
(KIra KMPYBYIM aTOMIAPHUHT TAbCHPIIAHMIII SHEPTUsAJIapy Y3rapaim.
Macanan: Meranoga C—H opacunaru 6ypyakmmap 109° 28" ra Tenr
Oynranm xomna CH, opacunarn 6ypuak 120° ra arpoduna 6ynanm,
Yy XOJJA METAaHJArd TETPa’apyMK TPYIIAa TEKUC TY3WIMILTA 3ra
OVnran MeTin pamakanura aitanuo keraay. HLyauar yuyn B atom-
napHuHr AB Monexynafai OUPUH-KETUH aXPano YMKHIIL SHEp-
risicy Gup X 63mvaiing. Byraii xomapna Typiin MaH3apa Ky3ard-
mim Mymkus, Byara H O Monekyiacuny MACON KWJING OMMLL
MyMKKH. BUTTA BOIOpOI aToMUHY Y310 oyii yayH 493,2 kK /Monb,
WKKMAHYM BOJOPOOHM aXpaTub onuul yuyH 426,36 xXK/Monb
sueprusi (OH — paimKaIMHUHT MyCTaxKaMIMT 1) capd KUIMHAIH.
bab3u Monekynanapia 6up aToM y3wiMiuy OuiaH 3Heprust opTuo
bopamu. Macanan, AlClL, Momekyaacuias XJiop aTOMJIApUHUHT
yarmaim yayH 380,38; 4071; 497 42 kXK /Mo aHeprus capdiaHany.
Bynpan-xam Mypakkas xoswiap 6§namm MyMKuH.

Jlexyn MeTanan BONOPO ATOMIAPHHIHT Y310 OOpUILM yUyH
426, 36;367 84;517 52;334, 4 XK /Mosb 3HEprus capd KWIMHIaHU
OulaH, xap KaHaai MOMIAHMWHT YpTaua OOFJIAHWII SHEPrUsCH,
AIOXMIA OJTMHTAH ATOMJIAPHUHT GOFNaHMII SHEPrUAIApUHUHT
ypraua apuMETVK KHiiMaTIapyura TaxXMiHaH TeHr 0ynamd. fAbsHu,
metan CH, yuyH 6y MUKJIOp Ky#iniarura TeHT OyIramm.

426,36 +367 84 +517 52 +334, 4
= 7 = 411, 4 xXK/momn

ch

KyrruHa aToMIAPHUHT Y3WJIUII SHEPrUsiTapy HOMabIyM 6y1-
raHy yuyH, GyHmai xucobGnapuu (daxar alipum XoiapaarmHa
GaxkapuIil MyMKUH. Arap MOJeKyJ1a KKK Ba YHIAH OPTHK, Typaark
aTomiapadt Tapkub Tomran Oynaca, y Xosaa OOFJaHuUll 3Hep-
THSICMHUHT ¥pTaga apudMeTHK KuiMarTyi JUCCOIMIaHuIl 3Hep-
TUHACATA TYFPU KestaMainy. ByHnaH Taimkapi, MOJEKyJia Ty DI X
bornaHuUIapaad ubopat Oyica, Xap Kalich aloxyaa OJMHTaH
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Bornanmut yayd E HUHT KuiiMaTu xaM Typauia 6yaamd. by Mukgop
aTomJIapaaH MOjEKyIaTap Xockia OVIIMLLIKA SHEPrMsICUHY XMcobalra
MMKOH Oepajin. MacanaH, yriepoa Ba BOJOPOjL aTOMIAPUHUHI
OUPUKWLIAAAH OMMHIAH MEeHTAH MOJEKYIACUHUHT XOCWIT OYIHIL
DHEPTMSICHHY KYUMIAry TeHraMa OMnad aHukjam MyMKuH (Oy
xycobnai raxMuHIM 0Y7110, Taskpuba HaTKaTapy acocula aHUKIUK
KUPWTIWIAIN):

EcS Hll & 4E::.--c +12 Ec“u

IV 1-xanBanna 6ab3u aTOMIAPHUWHT OOFIAHWIIT 2HEPTMSUIAPH
KeATApITas, JKaasaina KeATUpuiIrad HaTvKazapra acocnanuo,
6y MUKAOpAAp 2JIeMEHTAAp AaBpuil cucTeMacuaa MabiyMm
KOHYHMAT Owian ¥arapu® Gopuitura MILOHY XOCWI KWIaMM3.
Macana: yraepon OuiaH razoreHnap opacuaary GoFNaHuIL DHep-
ruscunnnr C—T (T=F, C1,Br,]) karop 6yiinga 1oKopuian macrra
Kapab kamaliMiiviiK, YTIepoll Ba TAI0TEH OPACUIATH Saposapapo
Maco(haHWHT OpTUILIM OyNaH GOFIab TYIIYHTUPHIL MYMKVH, SSTbHH
C—F aromaapu opacupary 60FNaHMII MYCTaxKaM DKAHIUTHHM,
VIJIEBOJOPOILIAPHUHT (DTOPIM X0CWIaNapUHAHT MHEPT X0Ccara ara
OKaHIMTY OWIaH TYINYHTUpMIL MyMKMH (Macanad: Cn Fau,).
bBoranuil MyCcTaxKaMaIUrMHUHT Katop OViinua kyuvaiinG Gopu-
WWHA atomiaapapo Maco(aHuHT Kuckapuiiy Bnian usoxia
MYMKWH. Bupnamuyn OOFaaHWNIIAH WKKUIAMYM BA YUJI1aMyl
Oornanuuira YTuia GOFAaHKUIL SHEPTUSCH OpTHD Dopanu, TeKuH
Oy Y3rapuiu Kappasiv GOFIaHUI Y3rapuIIAra nponopuuoHal Myc-
raxkaMmiaanMmaian. bup xun tungaru 6ornanniiap yayH E Kuii-
MaTUHUHT MaiyM OUp KOHYHUAT OwiiaH Y3rapuiuHg Gaxomnail
VUyH (Takkocnaad) XMcobialll yeyauHU Kymnail MyMKUH, OyHa

TV I-ncadeaa
Kumiénnit DorapHunr y3yRIHIA Ba Y3WAHII SHEPrUACcH
Gornanmi bupukmanap Boraanmun E. kXK /Moms
TYpIapy V3YH/IATH,
HM

€<H TyHMHTal YrIesomso-

poiLiap 0,1095 412,6
C—F CH.F 0,1381 486,1
C—a CCl, CHCL, 01767 3168
& ~Br 0,194 264,4
{1 0,214 197 3
C=C TYiMHTaH VIJIeB0a0-

pomsap 0,154 3315
E=G Benson 0,140 486,2
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( 41 STHieH B YHUHT

Xocuaanapu 0,134 5873
C-C ALETHIEH KATOPH

yIJIeBONOpoILIap 0,120 8221
C-0 Co, 0,1160 798.8
0O-H H,0 00958 4602
0-H Crupriap 0,096 4406
Q=0 H,0, 0,148 1392
S —H H,S 0,1346 3628
§ =0 SO, 0,1432 526,3
N—=H NH,, amuriap 0,1008 3846
N =0 NO 0,1151 6245
As —H AsH, 0,1519 1986

MKKM KaTopary 6up XuJl TUIHardy OMpUKMajapHUHT yprada
GOEJaHULI OHEPTHsNApu TakKocaaHaau. Macanan, B, Ba HD
Gornamuin karopyapu (6y epna: O =Cl, Br, Jiiap) naru Takkocians
IV 7- pacMna KypcaTHIraH.

By pacMia OITHHYM FpyIIia aCOCHI rpyrnada JeMeHTIapUHUHT
yIJIepoyl Ba KpeMHM GuiaH XOCWI KUiaraH GUpUKManiapuHAHT
{ypraya GOFTAHMIN 3HEPr¥si MUKIOpJIapu Kypcartwiras (Gearu-
JlaHTaH KypcaTkuyiaH yerra yukkaH E ¢ — Te = 551,8 k2K/momb
yHY4 aHUK OyIMaraH KuiiMaTra ara). .

Dum E kuiiMatvam 61p Karopra Xoumaimrad MoaJaTapHUH
GomKka xoccanapy 6wiaH TakKocnab kypamus. YOKopuia aiTutd
VTHIraHWIEK, OOFTAHMIL SHEPTUACH, GOFIAHMIL Y3YHIUTH OPTHII
GriaH Kamaiin6 Gopami. Bupumum Tacapsypna Oup-Gupura yxiai

EC-S,K}K ESI-S,K-)K
A 0 600
1050+ , 5004 ;
900 - e
Cl
750 ~ S 300 =
: r
600 o o 5¢ 200~
Te . J
Esi-2,kK e
[P S oo . dsi-a,A
600 750 900 L0 15 20 25
B 1V . 8 - pacy. KpemHuii 6uian
IV 7 - pacm. Kpemuuii Ba yraepon ranoresiap GuprkMaiapy GorTaHHLL
OUPHKMATADHHIHT GOFIaHMLI SHEPrUsCH Ba DOFMaHMULI Y3YHIHIT
3HeprusnapH rpaduri. opackmaru MyHocabar.
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SJIeMeHTIapaa SHEPTHsl KaMaluIu TYFpU UM3UKITH SKAHINUIH
Kypunam: macaian; C—3 (3—F Cl, Br, J) Gornanuui karopuun
Takkocnani (IV.8-pacm) na kesrrupunran. ByHiai Takkocnauuapra
yriepoa OuiaH yriaepoj opacumard saponapapo macoda pa
OOFIAHMIIHUHT KappaTuiuru OUIaH SHeprusi Y3rapuiuiapiHu
XaM Mucosa Kwimb osica 6ynaam.

bornanu sneprusicn E HUHT KUEMATHHM OPraHuK GHpUKMa-
Jlapaa aHopraHvMK GupukManapiarura Kaparasga sikkon udona-
AL MyMKAH. YyHKH, OpraHiK OMpHKMaiapHUHT MOJIEKY.1a1apy
KYTI'iHa O1p Xui1 OFJIaHuILTa 3rd, aHOPraHuK brprkMaiap/a aca
OOFJIAHMILUIAPDHUHT Xap XU TUITA MaBXy/. BOFIaHuUT SHeprus-
CHHM YmIakiauran ycy/uiapias hoiiananmacian Typub Typim xa-
PaCHJIapHHUHT SHEPTeTHK dHeKTHHY CrIeKTPa aHAIU3 KITHO EKI
XaMMa ajloXK/1a OJIMHIaH 3IEMEHTIapapo OOFIAHUIILIAD YHEPTHSI=
CHHU OMiTan Xo/1a xaM xucobnain MyMKuH. MacanaH, BOTopoz-
HUHT énmil peakumsickna 475,2 kK aueprus axpannu6 unkamy:

2H,+0, —> 2H,0 — AH

by xapaén kylinnaruua conup 6¥namn. Bupunun nas6aria H—H
Ba O—O GornanuuLiap y3uiazim, xocun 6Yiaran aromnap 6up-6upu
Ounan 6upukn6 H,O MonekymacHuu Xocusn Kunau.

M, ot Oy s oD

2E

H=H

4H
20

Y Xoiiiia SHEPTUSTHUHT CaKIaHWII KOHYHUIA aCOCaH KYAUIarura
ora OynamMns:

2E, .+ E _,—4E  =47155xX
By epna nkkn GOFJIaHUIU SHEPrUSCHHYU BUATAH XONAA YIMHYM
Oornanuin yayH E HM TONMUIAMMA3Z MyMKHH:
(2E_, +E_ 1475,2)
E. .= 3
By renrnamara Eo—n = 431,8 Ba Fo—o = 4932 xXK/monb

MUKAOPJIApUHA KYyinb, Eo—H = 458,0 x2K/Monb skaunurunm
TOITAMM3,

Aromnapiaan SUpHKMaap XOCHIT OYIUIIMAATY SHEPTUS MUK-
nopu Gapya GOFAHMIILIAP SHEPTUATAPUHIUHT HUFUHIMCUTA TEHT
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OVIMG, nutopajiapy KapaMma-Kapinyaup., Y xoiana MoleKyJIaHuHr
VM XaM, IMCCONMJIAHUII MAaXCYJT0TIapu XaM MYTHakK HOJb
reMrcpaTypaia Hiaean ra3lapHuHT Xoccanapura ara 6yaanu, ned
(hapas KUAXIIMMH3 MyMKIH, AMaiia KUMErapaap KyIruHa l0Kopu
reMitepaTypaia, GocuMIAa Ba KY3rajiraH aToMAap WIITUPOKUIA CO-
Jnp GymamArad KUMEBHIA xapadHiapra jty4 keaaaiap, bormanuin
JHEPrUsiCHTa Temrepatypa Ba 60CUMHUHT TabCHpH KaM Oyiicana,
ATOMJIAPHY KY3FaJTaH X0aaTra YTKasuill KaTTa SHepreThk apdeKT-
HW Tajsad Kunaaum.

IV.6. MOH BOFJIAHWII

Mon Gornanulil a71eKTPOCTATUK HA3apUsl aCOCHIA TYIIYHTH-~
punanu. By Hazapusira MyBodUK, aTOMHUHT Xocuil 6Ynagurax
Kapama-Kapiim 3apsjyii MOHJapH SACKTPOCTATUK Ky4wlap Tab-
cupupa ¥3apo TopTuluns, 6apKapop CHMCTEMa XOCHJ KHUNaiMu.
byHmai bapkapop CHCTEMaHUHT XOCKA OVIUIINKAA TABCUD STYBUKA
ATOMJIAD BJIEKTPOCTATHK SHEPIHSACHHUHT Y3rapuIIMHKA KYpuod
qrKamu3. By xunmaru sHeprusHU KyHMaard aromiap: a) ieK-
TPOH UYKOTraH aTomjiap, ssbHM Mycbar 3apsijiairaH MOHIap-
KaTuoHJiap; 0) ajekTpoH OMpUKTMPUO onraH aTomiaap, STbHHU
mMaH(pUU 3apsUlaHradl MOHJap — aHWOHJIAP X0CHJ KWMLK
MYMKHH. .

BUpHHIY XIJT ATOMJIAP 37EKTP BATCHTIUTY MOH 3apsIura TeHT
Hynca anexTpmMycOHAT aTOM, MKKMHUM XWUJIaruiap 3ca 3JeKrTp-
manduii aromuap ned atananu. ['a3 xonatgary 1e3ui Ba XJ10p aToM-
JIAPUHIHT TALCUPUHUI KYPUO YMKaTuK. ATOMIaApHUHT MOHIapra
alAaHKIIN UKKH SHEPreTUK KapaéH HaTuxkacuaa coaup 6ynanu.

Bupunum — 1e3nit aToMHU Y3UHUHT 6s- opOuTanmgaru
SICKTPOHHM YUKAPUO MOH XOAKMra YTUIIY YIVH MabITyM MUKJIOPAA
DHEPrUs OMMIIIK Kepak. By oHeprusi moHaaHMmn 5Heprusicd ncbd
arangaay Ba J xapdu Ounan GenruaaHamu:

Gy > Gt —); I= 373 kK /moib

MkxuHumMnaH, ues3uii aToMuiad YMKKAH ICKTPOH XJI0p aTo-
MUIATH 3p- opOUTATI A KOMIaLIraH 2/1eKTPOH O1naH Xydriaiu-
1M HaTUXACWa Y3UIaH MabiyM MUKAOPAArd 3HCPTUsHU
YUKAPUIIA Kepak. By aHeprus xj10p aTOMHHUHT 3JeKTPOHra
moiimamra 1c6 atanany Ba y E xaphu 6mnan Genrunanany:

Cl,y t€=C +E E=362 - 10° XK/momb
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a3 Xonarunarn uesuii Ba XJIOPHUHT HOHTA AMIAHKIL KApaEHH
YUuyH capg O6yaraH sHeprus MUKIOPH KyHMIArHya aHUKJIaHAIN;

3,73 « 1°—=3,62 - 10°=0,11 X/monn

Kenrnpunran xucobnain Harwkanapuiad KYpunub Typu6-
IMKH, TAbCUPJIAHYBYW aTOMJIAP UOHIapra KaparaHia aHua 6apka-
POPp, YYHKU VJiap KaM SHEPrusira sra.

bup BakTHuHT Y3uj1a Myc6at Ba MaH Mt 3appayanap opacuna
TOPTUIIMIT KYYHHUHT XOCUI OYAMINK CHCTEMA TIOTEHIMAJ
OHEPrusCMHN nacavTupuilira cadad OYIumMHKE Xpcobra onum
Kepax. Y xomna yauHr mukaopu Kysion KonyHura acoca 1 Mosb
MO yUyH Kyiugaruua Torianm:

. . .
V=_:\_.":_§1_5_»_ XK /Mo

By epna: N — Asoraapo conu (6,023 - 10%); e — a5neKTpOHHUHT
3apsiutap COHM, Z, Ba Z, — WOHNAP 3apsiiv; I — UOH/Iapapo Macopa.
Arap voHnapapo macada 0,1 um, anekTpoH 3apsamy e Gyica, Gurta
3apsAAIM MOHJAp YYYH IOKOpPUIAru TeHrjaMa KyHWuaaru
K¥puHUMINTa ara 6ynamu;

V== ﬁrzﬂ)K /Monb
Arap cucreMaHuHT SHeprus adsamaury 12,1 xJK/Monb ra TeHr
6ynca, y xonua
3326
V=———=—121 - 10" KX/mons 6ynamm

By epna, renwii Ba xJ1op noHnapu opacunaru Macoda r- 11,47 um
Oynama. KysnoH kyunapu xucobura MKKi MHOHHUHT TAECUPIAIITHALLINA
HaTWXKACUAA TIOTEHIMA] SHEPTUSIHUHT KaMaWuIIUTa Kya0H
Oaprapopauk sHepeudcu neiiunany. IoHU:

1. Ta3 xonaraary Hornap (Le3uil Ba X10p) HUHT KY/IOH Kydiapy
Gapkapopiaima GopHILK yayH ynap opacusary macoda 11,47 am
NaH KKK 6y kepak. LIyHuHT yays ueswis x10pua rasu xo-
cwi Gynransa vonnap opacumaru macodanunr 0,29 HM ra TeHr
OVIMIIM Ky3aTHNaIun.

2. Arap 6oLIKa CHCTeMANAP Y4YH MOHMAHUII 3Heprusicy J Ba
aJIeKTpoHTa MoMmuinK E opacupary dapk karra 6yica, uonap
opacuparu Macoga Kuupast 60paau, YyHKM KyJI0H 6apKapopiuK
SHepruscy opTud Gopanu.
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KarTuk xoataa xap Kaicyu MoH aTpo(hpuHU KapaMa-Kapilu
WPSIIA  TYPTTA, ONTHTA €KW CAKKM3Ta MOH Kypuial omuiiu
vymkuH. ByHna KynoH 6apKapopivK 2HEprusick Kyyasi 0opa/iu.
MacanaH: Kagbluii OKCUAMIA MOH BorraHuil (GakaT KaTTHUK
vonataaruHa Masxynaup. bynmait 6ornanmin OyF xomaraa 6yna
onmMaim, YyHKY 6YF X0omatiia KyJIoH 6apKapopiuK 3HeprusCHHIHT
MUKJODM MOHIAHUII SHEPruscunaH aHdya Kuaukump. LIyHuHr
VUyYH MOHAHUII coqup OyImMaiiim.

Pyx anmamumen — ZnS

®mooput /CaF,/

1- exema. KpHCTAUIMK TY3HIMIITA MHCOILTAD.

KarTug xonarna MOHJIAp Xyla 3W4 XOMnaluaad, YyHKYW Xap
KalicH MOH Y31Ura Kapama-Kapiiy 3apsyIaHrad MOHIapHH MyMKIH
Kajgap kyn toptub onuinra wHTHIam. Mapkasuii MOH OuiaH
KapaMa-KapIij 3apsiUiaHTaH WOH XOCHII KWJIraH OOFJIaHuII aiHN
VOHHUHT KOOPAMHAUMOH coHu achuvnaan. Mon Gornanuiu
9IEKTPOCTATHK TABCHP HATHMKACHAA XOCUIT OYIraHu yuyH HyHa-
JIYBUAHJIMK XOCCACHHM HAMOEBH KHMaiau. YyHKM HOH Kapama-
Kapuiv 3a3psUIaHTaH MOHJIApHA KaHIai Xosiatia TypuuiniaH
KaThy Hazap ysura Topramy. LyHUHTr yuyyH MOH OOFJaHMILIU
KpucTamiap Gakar Typiy MOHIAPHUHT [€OMETPUK KOUIAHM M
Ba yJaap opacuzjaru Macoda 6wiaH tacudnanaau. Mownmap
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2 - exema. Harpuit xiopwms (NaCE) na WMOHAAP KOWIAHYEH,

w

YIMaMAHMHT KOOPAWHALNOH COHM OOFIaHWINAA WIITUPOK

STacTrat HOHNAP PAMYCIAPUHUHT HUCOATH OMiIaH BelriIaHanm.

Karuon Ba anuon pamvycnapuHuur (apky KaHya KaTTa, SIbHU

T rmon < ¥ o OVJICA, KOOPAWHAIIMOH COH HIVHYA KMUMK Oymamu.
f ,

KATHOH

ILArap 7 >0,73 6¥nca, KoopnuHamon cox 8§ ra Tenr Oynamu.

HIHOH

T
2.Arap #=2' =(73 nau 0,41 raua 6yoica, KOOPANHALIMOH COH 6 ra

AHHOH
TEHT OYi1aau.
5

REVHOL

3.Arap r— < 0,41 6§uica, KoOpaMHALIMOH COH 4 ra TeHT Oynaau.

Taxpubana pakar nornapapo Macoda — % AHVKJIAHANN, KATUOH
BaaHWOHIAp PaIMyCH 3¢a TP/ yeysuiap Ouitan Xycobnab Tornumamm.

1V.7. KOBAJTEHT BOFJIAHMIN

Hon 6ornannin nasapusicn 6uian (bakaT MIIKOPUIA MeTamT
FaJIOTCHWIIAPY BA LIYHTa YXLIAll MOMUIANIAPHUHT TY3WIUIITHHA
TymyHTUpuIl Mymkud. Jlekun H,, O,, N,, Cl, xabu opnuii
MOMUIaJIADHUHT TYSUJIWLWIMHK u30X7ab 6Yamaiinn. By xun
MOJIANAPHUNT Ty3uimuin 1916 iiwm JIstonc spatraH KoBaieHT
DOFJIaHMLI Ha3apuACH acocHia TYLUYHTUPUIAIN.
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JIbioMe Hasapusicura Kypa, Xap Kaicu UKKHM aToM ¥3apo KUME-
111 i DOFJIaHTAHAA, Y MKKAJIA atoMfaH OWTTajaH ICKTPOH MINTH-
POK STHIIM HATHXKACHAA XOCH OY/IraH 21eKTpoH Xy()T HKKana
aroMra Teranuy 6Yimb xonamy. by Hazapus Talky 3K TPOH KaBa-
1114 CAKKM3Ta AAEKTPOH GYrran aToMIapHyHT GapKapop Oymmina-
ra acocnanrad. Kosajeur Oor1aHrIln Xocuit GV 1MILIAa HIITUPOK
YIAIMTAH ATOMJIAPHUHT 2JIeKTPOHIapH Xy draaiub, 6up éku 6up
1eua IeKTPoH XKy (rrap xocua 6ynanm. Xap Kaicu aToM yuyH ajio-
Kaulop 63JraH 21eKTpoH Ky driap Xucodura YlapuHUHT CHPTKH
KABATMHY CAKKM3TA jeKTponra TVInupub bapkapopiaiiain:

Macanas, H'+,Cl: — H@SII:—*HG

Xap kalicu aTOMHUHI yMyMuii Xy(r yuyH Oepamuran
JJICKTPOHJIAPDH cxemaia Hykra Ouian tacpupianrad, HCI
Monekyiacuia 6up Ky (T 21eKTPOH UKKH SIIPO Opackiia Komatmmub
Koauil Gwian Gapkapop koHpurypaimsa xocun kusigagu. ®rop
ATOMIIA CAKKM3 ICKTPOHINA KABAT XOCHi OYmmMuim.yayH ourra
MEKTPOH CTHILIMAIIN:
sFot ;Ho— {F Fi—1F = Pk

Kuciopon atoMu/ia CAKKK3 2JIEKTPOHIIM KABAT XOCWI OY.1uIIN
VUYH MKKWTA JIEKTPOH CTHLLIMAKIN:

sHetjoi = -9@9-*&0 g

A30T aToMMa CAKKW3 2IEKTPOHIM KABAT XOCW1 KMIMIL YIyH
yurta 2ekTpor erunivaiiu. UlyHusr yuyH WKKYU a30T aTOMuU
OupuKKO, GapKapop MoJIeKyIara aitflaHuiiy YUyH yuTa 37eKTPOH
xydr xocun 6ynanu:

TNt NI —IN Q Ni— N ENI—N,

JIaurmiop Hazapusicura MyBoguK OHPUKYBYM aToMilap
opacuaa Xocui 6yiaauraH JICKTPOH Ky(hTiap COHU DIEMEHT
BAJICHTIIMTUHH KYpCcaTaiu.

Jibtouc Ba JISHIMIOPHUHT KOBAJCHT OOFJIAHMIN XaKuIaru
2J1eKTPOH Hazapusacy Mypakka® GyiiMaran MOIaIapiari KuMe-
Buii GornanMin TabuatuHu u3oxiad Gepau. Jlexun Mypakka®
Mojianapaary GoFIaHUUIHUHY TabuaTuHu TYUIyHTUpUO Bepa
onMaay. PakaT KBaHT HA3apUsICH SpATWIraHAaH KeAHMHIHUHA
KUMEBHUI OOFJaHUMIIHK TYIMK M30X1all UMKOHMITH TYFUJIOH.
XO03Mpru BaKTAa KBAaHT HA3apUsICH acocu/1a KUMEBHH OOF1aHULI
TaOMATHHHU TYLIYHTHUPHWIL YIVH HKKHTA VCY/AaH (hoitaaiaHuiaam:
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1. Atom opbutannap (AOY) éxu BajieHT OOFIAHULIAAD YCYIIU,

2. Monexyssip opoutaiiap yeyiau (MOY).

Arom opbuTannap ycvid. AToM opbuTannap ycyiu 6uian
KUMEBUIT GOFIAHUINHKHT XOCHA OYIMMIMHU TYLIYHTHPHIL
Hazapusicu 1927 tiunpa Teliriep sa JIOHA0H TOMOHUIAH SpaTHILIN,
By Haszapusara MyBOMMK MOJeKYJiajla 3JeKTPOHIap aToM
opOuTannapuaa xoinamrad oynaau. Arap atoMm opouTanuIa
QNIEKTPOH OymyTinapy 6up-OUpHHY KOTUTACA, Y XOJI/IA JIEK TPOHJIAD
KaKcu atoM opbuTamiia 6yna oMMIIMHKU aHHK, aAWTHIT MyMKHAH
smac. YyHKM 2MeKTPOHIAP XOCCANIAPU XUXATHIIAH Oup-Orpumay
dapk kunmaiiny. [lemMak, 21eKTPOHIAPHUHT YM3HKIH (DYHKIIASCH
MOJIEKYJIalary 3JeKTPOHIAp Xap Kaiicu aromaa xam 6ina oauimm
MyMKHHAUTUHY ndonanainy. AtoM opburauiap yeyiiu Gmian
KUMEBHM OGOFNAHUIIHUHT XOCHI OVIUIIMHKA TYIIYHTAPALIIA
acocaH Kyiuaard TyprTa WapT Hasapaa TyTIIamm:

1. V3apo 6uprKyBum aromiapia SMeKTPOHIAPHIHT CIIAHIADY
Kapama-Kapiuu WyHanuiira sra OVIMInM Kepak, UyHKH aH-
THMApaUIeb CITMHIM HKKH JTEKTPOH BUp-OMpura sKuHallraHa,
YJIApHUHT IEKTPOH OynyTiaapu oup-Oupuxn Komnakiny. Harvikana
Y HKKH 3JIEKTPoH bup-6upu OunaH XyQTiamamm,

2. bup-6upura TabCUp 3TYBUYM ATOMJIAPHHUHI 3JEKTPOH
OyayTiapu OUp-OMPUHM KOIUIAILKM KEpak.

3. Arap OupHKYBUH aTOMJIApAAry SIeKTPOHIAPHUHT ByIyTiapy
Y3apo Oypuaknapra sra 6yaca, OUpPUKMIL HATHKACUIA XOCKI
ﬁj‘mraﬂ MOJIEKYJIana XaM aromjap ﬁjﬁﬂanyBuaH BJIEHTIMKIIAD
HAMOEH KHJIaliy.

4. BajenTt GorjlaHuILIap XOCHa OyIMInuaa aliHW aTOMHUHI
TYPAW OpOUTAUIapy TUGpUIIana Onaiu,

Bonopon MoneKyIacCHHUHT XOCHIT OVAMIIAHN KYPUO ynKaMm3.
Ukku atom GupuKkud Mosiekyia Xocu1 OYIrILIWIA KBAHT Hasapusi-
CHHU TATOUK KMIIMI YIYH KKK IEKTPOHHUHT HIYHAAN AU3HKIIH
(byHKLMACH ( Q) HY TaHaad oJMIU Kepakku, Xucobjal HaTvxa-
CH/Ia CHCTEMA 2HT KaM dHeprusra ara OyIcuH.

Arap ‘A’ Ba “B” Bomopon aromnapy Oup-OupHIaH XKy/a Y30K1a
Typran 6ysica, y xonna (1 pa 2) aieKTpoHIapHUHT XapakaTh y/jia
03 napaxapa yarapanu. by Xonma snekTpOHNAPHUHT YUKW
(YHKLMSICH AIOXWAA OTIMHTaH (P, Ba 5, TOMJIAP KYnaiuTvacura
TeHr Oynamm. Ukxu atomnan TySPUIFaH CUCTEMAHMHT TYIUK
hyHkumsacH Kyiuaarngaa ndonantadaiu:

P=Puy Py
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¢ (hyHKLMS SIEKTPOHIApHUHAD cucTemana 6¥na onui 3xTuMot-
nruHK (KoopauHaImsIcH )Hu udonanaiinm. SiextpoHnap 6up xuin
Oyiirann yuyH Oupuuun 2mekTpoH (1) B atom gapocu arpoduma
N MKKMHYM 97eKTPoH (2) A atoM siipocu aTpoduia Xapakar-
NAHWIITHE XaM MYMKMH. Y X0/1a CUCTEMaHMHI TYIUK (DYHKLMACH
Kylingary Tedrnama ounan nonaiaHanm:

go = ¢31 : go.f\z

by nkxu QyHKLEMSI MUKIOPH XHUXaTHaaH Gup-0upura TeHr.

IOKopraa KeITHpUITaH TeHIJIaMajlap acocHla aHUKJIaHIraH
cucrema sHeprusicH TYIMK (pyHkuusicuauHr (Ex) rpaduk tac-
pupu IV.9-pacMza kypcaruaras.

IV9-pacmaan xypuHub TypubmvKM, xocua OyaraH BOXOPOR
MoJiekynacy 6apkapop, TeKMH TaKprudafa aHUKIAHTAH MOTEHLMAN
sHeprus (e, ) Hasapuil IOTEHLMAN SHEPTUsIIaH (DapK KuaIm.

I'eiimnep Ba JloHaaH Taskpubana TOMWITAH SHEPTUAHH Ha3apui
HHEPrUAra SIKUHJIAIITUPUIT YIYYH CUCTEeMaHWHI YH3UKJIHN
KOMOMHALIMG (yHKUMSICUHU udonanaiiiural TCHIIaMaHu
Takaug Kummnap:

P=Co, Py *CO, P,
By epma, C, Ba C, — cuCTeMaHUHI TYJIKMH (DyHKIMACH MUHUMAT
KMiimMarra ara Oyirad BakTuaari yarapmac KospuimmeHmiap.

By TeHrmama acocuia TONMMJITaH CHCTEGMaHWHI SHEPIus
dyukumacn E E, ra kaparaniga taxpubaga TOIWIraH SHEPrus
E . Taxyna Moc Kesaam. by TeHrjiama uKKu X1 euumra sra:

1. Arap C, = C, 6¥uca éku C, = — C, 6¥nca, y xomna
MEKTPOHJIAPHUHT TYIKMH (DVHKIMSCH MKKW X1 Oymaim:

(ps - C[‘pz\ ;qgfin +{pB “P.’\ }

0, =Clo,0. ~0.,:0,]

Bupyinun GyHKims @, sIpo Ba NEKTPOHIAPHUHT KOOPAMHATA
VKjgapura Hucbaran CUMMETPUK (DYHKUMSCH, @, - aHTUCHM-
METPHK (pyHKLmMsA 1eb aTananu. @, Ba @, GyHKUMAIAD MUKIOPH
KBaHT comliap Ounan udpomaiaHain.

Arap 271eKTPOHIAp MOJIEKYJIafa CUMMETPUK @, - (DYHKILIHS
OunaH uoaananca, Xxap XWi CUHIW KBAaHT coHura sra oynany,
S’BHYM DJIEKTPOHAAPHMHI XapakaTtw Typau HyHanumna -
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EoB AHTUTAPAIEN CITHHIA OYIanu,
& Arap 3JeKTpOHIap MOJIeKY-
naga aHTUCUMMETPUK ¢, =
(bynxuug 6unan tascud-
JlaHca, BACKTPOHIAPHHHI
XapakaTy napajuiesl CilMHra
ara Oynanu. bynnail xonatia
aneKTpoHnap & Jiv ik sapoaap
opacuja 3udjiaHa OJMaiim,
i » Alponap Oup-bupuiaH y3oK-

0 0,51,01,52,02,53.0 r,A° NauiajM, HaTHXana HKKH

aTroM ¥y3apo 6upukub mojie-

IV 9- pacwm. Bonopon Monekystach BYHAL RO KA,

II'IOTCHI:[F.I&?[ C-)Hepl'lf;ﬂCHHHII-[I‘“ i AHTHﬂapaﬂJICH CIATRoEg
YarapuL, Oyras KKy DICKTPOH UKKasa

4Apo Ypracujia xapaxkariaHa

o MyMKuH. Hatwxana

sinponapapo (pazona MEKTPOH OYNYTIADUHUMHI 3AWIMIN OPTaJIN,
Wixxn siapo opacupa Karra Man(wuii sapsnura sra 0yiran coxa
BYKYIra Ke1aam Ba y MychaT 3apstiuii sapoiapHu XXAMCAAIITHPAIH.

Jemak, 6up-Oupura TabCHpIIaHyBYM aToMJIAp OpacHia KMMmE-
BUH OOFIaHMIL XOCWT OVIIMILUMHY SUIPOJIAp Opacuaa Xocka 6yiran
3JICKTPOH Oy TJIApHKHT 3HWIATY OPTHILIN HATHXACUIA SIEKTPOH-
JIap NMOTEHLIMAN DHEPTUICHHMHT KaMARUIINA OMNaH TYLUYHTUPUIL
MYMKHH. MacanaH, aHTAIapauie CridiiId UKKKA BOJOPOIL aTOMHU
Oup-Oupura sKuHIamé atomaapapo Macoda » = 0, 074 um ra
eTTAHIA CUCTEMAHWHT OTEHLIMAJ JHEPIUACH MUHUMAT KMiiMaTra
ara 6yim0, 4, 48 3B ra teHr 6ynanu. [emax, BOIOpON MOJIEKYIaculia
6oraanmni y3yriury r=0,074 um Ba 6ornanmii sHeprusicy 4, 48 2B
ra TeHr 6y1any. ATomaapiaH MoieKyJsia Xochi GYIuiinaa SHepris
Y3rapuiiig oOuaH 6Mp BAKTAA MEKTPOH OY/IYTIAPHUMHT 3UTMTH XaM
V3rapaau. Arap BOAOPOI MoJekyaacu Xocusl oyaranuaa oup
ATOMHHUHT 27eKTPOH OYAYTHHM MKKMHYM ATOMHMHT 2JIeKTPOH
OysyTH KoraMarasia snM, siapoiapapo mMacoda 0,087 1M ra teHr
6ynap sam. bynyrnap ¥3apo korianuinm cababnu, 6y macodga
kuckapam ra 0,074 v ra Tenr 6Yiam.

Jemak, KEMEBMK OOFJAHMIIHUHE XOCHA OVIHIIAIA DIEK-
TpoHJiap OynyTy OMp-OUPUHE KOIIAILK HATHXKACHIA YIapPHMHT
3UWIKIH OpTaliM, aToMIapapo Macoga sca kamasinu, Mypakkad
MOIANIAPHUHT XOCHI OYAMIITMHN LIYHTa acocHaHu0 TYLIYHTH-
DU MYMKHH,
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(1O10PO H1EPOKCHA) (xucaopon) (os0H)

CH,

(Bouopox) (merai) (armnen)

3- ¢ x e m a. Kenr rapkairan 6an3u Gupukmaiap
MOJICKYIATAPUHITHT CXEMATHK KYPHHHILIN.
Gyirapaan cye, Yriepoi MOHOKCHIH, YIIepol
JHOKCHIHM, BOAOPO/ NEPOKCHIL, METAH BA
FTHICH DUPHKMATADIA, KHCIOPOI, 030H Ba
BOOPOI 3CA MOMEKYAIAPTa KHPA/TH.

IV.8. ATOMJIAPIIA BAJIEHTIIVK XOJATIAPA BA MAKCAMAJI
KOBANEHTIWK :

DeMeHTIapHAHT KOBAJIEHT OOF XOCHJI KWIHIL XYyCYCHATH
yIapHUHT KOBadenTurn /1e6 aranand. KoBajleHTIIMK SKKa ek~
TPOH/IU OPOUTAILIAP COHMTAaruHA HMac, Ganku aifHn OOFIAHUILIA
MILITHPOK ATAMraH 6apya JEeKTPoH OpOUTALIap COHMIa BORIHK.
K oBaeHT GOFIaHMLIL XOCHI 6VAMIINIA JIEKTPOHIap Ounan OaH/
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OyimMaran opbutaiap Ba XKydT 2JeKTPOHIM IOFOHAYAIAP COHM
KarTa axaMusTra ora.

Xap Kaiicu 2IeMEHT ¥31ra XO0C MaKCHMan KOBTEHTIMK HAMOEH
Kuutand. Ky xonnapaa aneMeHT aTOMAHUHT 971EKTPOH KOHMUTY -
panuscH acoculia KYTHITaH KOBJIEHTIMIU YHUHT TaxKpubana Ky-
3aTWIAgUIaH KOBANCHTIUIWTA TYFpPU KenasepmMaii. byHna kumé-
BUiT OOFIaHUII XOCHa OYAMIIMAA I03ara YUKAJUTAH 3HEPTHUs
yarapuuuiapy xam Hasapia TYTHIAJINA.

Taxpubana KysaTunaurad BaIEHTIMKIADHUHT T1aitno 6yiu-
LIMHA BaJIEHT OOFIaHMIL acOCHIa KYpHUO YMKaMK3.

Bonopoa. Hopmait xonatia Bonopoa aromuia GUpriHa KypT-
Janmaras a01eKTpoH 6op. IHyHuHT yuyH BOIOPOIHUHT KOBAJIEHT-
JIUTHA OUpra TeHr:

H - 1g! m

Fenuii. By anemenT aromuna GupruHa xydrianrad oneKTpoH
6op. lyHuAr yuyyH oxarmary imapontna He HOJb BaIeHTIHK
HAMOEH KUJIaIu: N

He-1¢’ Im

Jlurwii. By snemeHT aroMuia UKKUTA Xy riaHran Ba 6uTTa
Xy(rianmaran 37ieKTpoH GYiaranm yuyH y Oup BaneHTauaup:

by O HID

Bepunnuii. Acocuii xonatia 4 ta 3/1eKTpoH Gop:

Be - 18 - 2¢ + 2pf M@:D

BepunimitHuHT 351eKTPOH KOH(DUIYpauuscn YHUHT HOMb
BaJIEHTJIM OYaMmmuy kypearamm. JIekH taxpuda GeprutuitHuHT
WKKH BQJICHTIM 3KAHAUTUHU Tacaukiaiinu. ByHra ca6a6,
OepruINiA aTOMHU MahIyM MUKJIOPIA SHEPrus 0TraHuaH KeinH,
Y KY3Fajin0d, HKKMHYYM NOFOHAcHIaru XyMT 3JeKTPOHJIap K-
KallaHrad xoaaTra yraiu:

Be (1s22s22p") —> B¥(1s2-25s'2p")

by xonaTna aTOMHUHT BaNeHTIMIA UKKATA TEHT Oy1a/i. ATomaari
QNIEKTPOHHWMHT K¥3FaJIMILK YUYH 3apyp OYiIraH sHepris KUMEBMI
Oornanmim xocua 6¥aranna axpanu® uvkaguran sHeprus
xucobura KoriaHa/u.
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Bop aromu Ky3rajimaras xosarna nkkura xydr Ba 6up moHa
JKyraanmMaras 31eKTpoHTa 3ra.

B — 1s? - 282 - 2p! @@

Jlexut 6Op aTOMM K¥3FalTaH Xojaaria YHUHT 2s-opOuTanumary
KyDT 2MeKTPOHN GUP-OUpHIAH aXpainG 2p-opouTanuHuHT Gy
siUeKacHra, SHHU XKyQTiiaHMaras xonarra yraiu:

B (1s? - 2s* - 2p') — B* (1s? - 2s' - 2p?)

By xonarra yrrasma yara xydriaaHMmaraH 9JeKTPOH XOCUII
oynany. [yHuHr yays 60p Y3WHWHT KMMEBMAI OMpUManapusia ya
BAEHTIMIMP. YTJIEPON aTOMM HOpMal Iapoutaa 2 Ta Xydr-
JIaIlraH Ba 2 Ta Xydriaimarad JIeKTpoHIapra ora:

C-18 28 + 2p E}@

JlexuH yrieporn ¥3 GupyKManapyuia VKKM BaIEHT/IM Oy1a oMainu
(xarro CO ma xaM MKKW BajieHTA OyiMaciaH, Gayikul yIJICpOIHIHE
OKCHIIAHMLI JAPASKACH MKKUIA TeHTIMp). YTIIEpon atoMy Ky3Fairat
xonaraa xxydrnanran 2s opburanmaary Oup 37eKTpoH 2p opbuTanmra
kyanb yrub, XydriaHMarad xonarra aitaHam. Hamokana yriaepon
atoMua 4 Ta KydriraHMaras aleKTpoH Xocu Oynamm:

C(182 28 2p?) — C*(1s2 25" 2p%)

U1y cababny yriepon aToMu KUMEBHH GOFJIaHUIT X0CcHJ1 Oy niiia
TYPT BAIEHTINK HAMOEH KMIaau.

A3071. A30T aTOMUHHUHT JEKTPOH TY3WIMIIMAA yuTa Xy(T-
JiaiMarat 2ekTpoH 6op. LLLyHHHT yUyH YHUHT BaJICHTIUIH yura

TEHTI.
VAT E]
N - 1828 2p° W

A30T aTOMHM KY3FaiaraH xojaTra YyTHIUM Y4YYH, AbHH,
3NCKTPOHJIApHM n=3 OYJiraH SHEPreTMK MOFOHAYara yTKasuil
Kepak. AMMO Oy JKapadH Xy/a KyI1 3Heprust Taiab Kuiamy Ba YHUA
KUMEBUH GOFJIAHWII SHEPTHUSICH KOTLIal ommaiiou. XaTro HuTpar
KHACIOTama XaM 4 Ta KoBaieHT Ba | Ta MOH DOFIaHWIL MaBXy/l
6ynb, OKCHIUTAHMII Japaxkacy Gemira TEHT.
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Heon. Heon aromuna Tok, anekrponnap iyk. Lynunr yayH
HEOHHUHT KOBAICHTIIUTY HONTA TEHI:

Neiwarzp I

Jemak, MKKMHYM AaBp DJEMCHTAAPHHUHT KOBAJICHTIUIH, STbHU
yJap XOCWT KIJIa OJTalraH KOBAJICHT OOF/IaHMIILIap COHY TYPTIaH
olIMaiian, ourTanm OYIuIIm MyMKWH. JIEKUH YYWHYU JaBp p-
BJIEMEHTIIAPUHMHT KOBAEHTIWIMTH 6 T'a TeHT OYIMIIN MyMKHH.
Yyuku 111 nasp anementiapu aromiapuia 6urra 3s?, yura 3p Ba
ukkuta 3d opburaniapu 60F XOCH KHUJIULIIA MIITHPOK 3TA Oalu:
3p—3p°* -3d? éku 35'3p°3d>

Karra 1aBprapHUHT d-31eMEHTAAPUIA BAICHTIMKHUHI XOCHJT
OynminmMaa cUpTKU Kasatnapiaru oeiira d opbutan, 6utra s
opbuTan Ba yata p-opbutaiap uirupok srany, yuamnr yuys 6y
SMEMEHTIAPHUHT MakCHMal KOBAIEHTAWAMTH 9 ra Tenr Oynaau.
Makcumai KOBaIeHTHVK f asieMenTiapaa 9 1an opTuk Gyiiumiim
MYMKWH,

JIexuH KOBATCHTIUK (BaJCHTAUK) OWIaH 3eMCHTIaPHUHT
OKCHATAHUIL Japaskanapu opacuna apk, 6op. KoBaneHTnuk —
KUMEBHI GOFIAHUILL, STHHU ATOMJIAD YIYH YMYMUH 91€KTPOH Ky T
XOCHJI KWITMILAA MIITHPOK 2TAETraH SKKa DIEKTPOHIIAp Ba TAKCHM-
JaHMaraH 1eKTpoH XKyhriapu colu buian oesruianan. Okeu-
JIAHMLI Japaxkacy 3¢a 2J1eKTPOHIAPHUHT aTOMJIap/aH 3/1eKTPOMaH-
(huiinuru Kyuad OVaraH aromjapra CHIKMLIM Ty(haiid Xocun
6ynraH pacmuii (hopmair) 2eKTpoH 3apsiapy Ouiad Gelruia-
Hamu. MacanaH, 613 10Kopuaa yriAepOAHHHT KOBAJICHT/IMTH TYPTIa
TEHITIUTUHU KYpub YTran 2K, JIEKHUH YIIepOAHUHI OKCHIL-
JaHMIu Aapaxacy —4 nax +4 rava ysrapanm:

-4 -2 0 +3 L4
CH,, CH,OH, CH,0, HCOOH, CO,

H—0 H—0—N_

IV.9. EOBAJIEHT BOFIIAHHIMTHAHT JOHOP-AKIIENITOP
MEXAHH3IMHA

KopaneHT OOFTaHMIIHY XOCH/ KWIYBUW JIEKTPOHAAPHWANT
Oupu nactinad Oup aromaa, MKKUHIMCH 2¢a aToMaa OVauiuy wapt
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IMAC. DAEKTPOHIAP Y3apo OUPHKYBYM aTOMIADUHUHT GHpHIa
OB, MKKMHYM aTomia 6y opburtaiap masxya 0yiica, HaTH-
Kaj1a GOFIaHMIL XOCHA OYIIMLLM YUYH Y3MHUHT 2EKTPOH Ky(hTHHA
Oepamurad aToM €KY HOH-00H0p, 21eKTPOH XKY(DTHU Y3UHUHT OY111
opbutanura kabyn KunajauraH atom K1 noH-axyenmop 1ed ara-
NAJIH.

Macanan: KF+BF,—K|BF,]

By peakimsiia KUMEBHIA BOFTAHUITHUHT X0CHI OYIIMIITMHK
k¥pub unkamus, by peakumsina KF tapkubuoaru mandmii 3apsyviu
(prop MoHM TALITKK 271K TPOH KABaTUIA 8 Ta 3/IEKTPOHTa 3ra, UYHKHI
OupukMaaa 6Mp DAEKTPOH OMPUKTUPUO Ky(rrialirad, SeHM:

Fte— [ Bl

Bop aromy Taniku s;1eKTpoH Kasatuia 4 1a opéurai 6op. BF,
Xocu1 OYnuIIMaa GOPHUHT TALIKH JICKTPOH KapaTHiaaru 3 Ta
opbuTaiuia SMeKTPoHIap KydTiamunb, Gurra opbuTanu aca 6y
KOJITaH, STbHU: o

F:
B.+3- -'F:—>[Zt]:3':FE'
u i
Manduii 3apsuin GTOp MOHM 2TEKTPOH XY (PTHHHA Geprd 10HOP
BasupacuHm Gaxkapuilm MyMKUH, 6op atomu sca 6Yiu opoutanura
3JEKTPOH XKy(THHU XounauTupud akuernrop BasudacuHu
Baxkapuiu MyMKIH. Y X0/1a KUMEBUE OUprMKMA XOCHT OYJIMIIIMHI
KyHuaaru cxema ounan kypcarvin MyMKWH:

:.i::': ::F:: *
F F

WMuku cepanary avMranyiap Mapkasuii atomMra KOOpIMHALMOH
OMPUKUILIN HATHIKACKHTA XOCKIT OYIa/MIaH KOBAJICHT GORIAHMIIIHIAHT
MOHOP-AKTICTITOP MEXaHU3MUHU KYPUO YHMKAMUN3:

iR
CuCl, +4NH, - [Cu(NH,)] Cl,

Cu™+2CI" +4NH, - [Cu(NH,)),]* +2CI
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By epaa muc nonu typrra 6111 opOuTani 6yaraHu YUyH akiienrTop,
AMMMAKHUHI HelTpan molekynacuaa 6up xkydr oprukuya
9NEKTPOHAPU OYAranu yayi A0HOP Basudacuiy daxapaiu:

— +
ot
H H: N :H
0Gun+2CH+4 :N: 88 Nl O
= N:H- H:N pQug N:H
H H = H
H:N:H
L H _

KynryiHa MeTaiiapHUHT rajloreH M OUpMKManapy TMMepriaH iU
€KM MOJMMEPIaHUIIA HATHUXKACUIA XaM KYMPUKCUMOH CTPYK-
TYpainu JOHOP-aKIENTop Oornanuil Xocu OViaiu:

Cl
I
[lz?l—CHCl—)Cl—ﬁ]d&El- - (fl
|
a OAl—a d- - -[J— Al—d

d |

Arap noHop-akienrop oorianuil xydr d-anexTpoHiap xuco-
Oura amanra ouica, GyHIai 60F aHUIT DATHB OOFIAHUII JeHn-
Jamy. Kymaunmk oupukmanapia d-sineMeHTIapMHMHT aToMIa-
PH aKUENTOPJIUK POJIUHY baxkapanu. Yiap y3iapura oaeKTpoH
XyhraapuHu Kadyn kunamy. JIekuH d-aieMeHT aToMu TYpau
KOMILUIEKC OupuKMaapia yanapunas 6up xydr anexTpoH Oe-
pu0, noHOpIUK Bazudacuuu xam yrait onagu. [y ca6adnu d-
3JEMEHT aTOMH OMpP BAKTAA XaM [OHODIMK, XAM aKLEnTOp-
auKk BasudacuHu Gaxapa onanu. MacajaH, 11aTvHAa KOM-
mwiekeaapu [Pt(NH,),CLICL, Ba K,[Pt(NO,),CL] Hu xypcaTu-
MUMUA3 MyMKWH. By epiia Pt XxaM TOHOPJANK, XaM aKLenTOPIHK
BasuacuHu Gaxapa onagu.

1V.10. KOBAJIEHT BOFJIAHHII XYCYCHSATIAPH

KosanenTt GOFIaHWIl myUuHysHanaux, UyHAAYeHaHAUK, Kap-
PAAUAUK Ba Kymoaanyeuanauk Kabu Xycycusitiapra sranup.

MkxuTa Bonopon aromu OMp-OMpura Tabeyup 3THILM HATH-
JKacuoa KOBaJICHT OOFJIAHUG, BOIIOPOI MOJICKY1aCH XOCHJI OY1ajiu.
Bozopon mosekysiacy -H, ra yauHum Boopoji aromMu Tabeup 3T1o,
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I mosexysacu xocua 6yamaiimn. Exu CH, monekymnacura
OeninHyy Boaopo atoMu OUpuknG CH MOJIeKyJIaCHHM XOCHJI
kia onmaiinm. Ksant-mMexaunuk Hasapusicu 6y XoIUcaHM Tac-
nukgtaian. by xonmrca kosanenT OOFIaHULLIHWHT TYRHHYBYARIMK
XOCCACH JIeHUIAIH.

ATOMJIap Opachjla KOBaJIGHT GOFJIaHMLI Xocui Oyiranaa 6up
ATOMIATH 3JEKTPOH OYJIYTJapu MKKWUHYKA ATOMIATH 2JIEKTPOH
OVAYTIAPUHA KONAARINA, HATHIXKAAA BICKTPOH OyAyTAapMHUHT
J'ITATY OPTAIH. DAeKTPOH OyIyTIAPUHUHT 3WWINIHM KAHYA IOKOPH
Oyica, KMMEBMI OOFTaHUII IyHYa Kyunu 6§1anu. bup aroMHUHT
§-WICKTPOHHM MKKUHYHM ATOMHMHI S-971€KTPOHU OMIaH BOF XOCHN
UIrAHKIA Xed KaHaai iiyHaiyBuaH BaJIeHTIIMK HAMOGH GYMaiiu.
Macasiag, 61up BOJOPOL ATOMU MKKWHYY BOIOPOI ATOMUTa KAiCh
FOMOHIAH SKMHIaIMACUH Gapubup yaap opacuia KUMEBUI
Oornanni xocui 6ynasepamy. YyHKH S-aneKTPOHIapHUHT TYIKUH
(pynximsicn ceprk (tapcmon)nmp. TynkuH GyHKumscH cheprk
Gyamaran Gollka opbuTamapaard 3ieKTpoH OyiyTnapu oup-
OMPWHU KOMAallM HATHXAcUld KOBAJEHT OOFJIAHMIN MakIyM

JlapaXaa MyHaTyBUaHJIMK XOCCACMHM HaMOEH Kuianu. MacanaH,

P-D7CKTPOHJIAPHUHT TYIIKMH (pyHKImsIcH ¥3apo 90" Oypuak ocriia
koitmarran. JleMak, aromiap opacuiarv 60oriaHuiL Oypyaru Xam
90" ra Teur GYIMIIM Kepak. AMMO aMMHMaK MOJICKYJIACH XOCHI
OYIMIIMIA a30T Y3UHMHT YuTa p-BICeKTPOHJIapH OWIaH BOIOPOI-
HWHT S-2JIEKTPOHIApHHI BOFNab 01Mb, aHUK, iyHanuilra ara 6yi-
rad 90° i GOFIaHUII X0CK OVIIMIIY Kepak 5. XaKMKaTaa oca
430T Ba BOIOPOJ1 aTOMJIapy opacuzaru 6orranuin oypyarn - 107 3°.

CyB MOJIEKYJIACH XOCHJ OYnuINaa XaM KUCJIOPOAHUHI p-
K TPOHIIApY OWIaH UKKMTa BOZIOPOIHMHI S-2/ICKTPOHIapH OOF
xocu Kuiaau. AtoMiap opacuaaru 6ypuak 90° 6ynuim ypuura -
104,5° oy tamkui Kuaaiau. Bynnai xonartiapraru Haszapuid
BoFIanuUI OypYaruHUHT XaKUKMi OoFaHuI Oypuarinas Karra
KuiimMatra ora 6yammmnn [Moavar Hasapuit nzoxnab depaim.

By Haszapusira 6uHOAaH CYB MONEKYJach Xocuil Oyiminia,
KIACIOPOI ATOMUHUHT ¥ Ba Z (Da30BHiA TEKUCIMKIAPIA XKOUIaLLTaH
2py Ba 2 pz SNEKTPOHIApW WIITHPOK sTamn. by Xonma s5exTpon
opbuTaiapy Oup-6upura HUCOaTaH NEPIEHAMKYJISIP XKOMIaraH.
Kueaopon agoMUHKHT p-OpOUTA/IAPUAAT Y 3/IEKTPOH OyJIyTIapy
Ba BOJOPOJIHMHT s-OpOMTANIMAArW 31eKTPoH OyiIyTnapu oup-
OMPUHN KOIUIAII YUYH BOJOPOI aTOMHM KMCIOPO/L aTOMUTa y Ba
YKJIApY OPKAIW SIKMHIATITUIIM KEPaK, Y X0J1a aTOMIIAP Opacuaru
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aca 120° uu tammkun Kuiann. bynnait rubpwmianran opoutasiap
MUITUPOK WA XOCH)I Gyran Moiiekynanapra BCL, B(CH.)., B(OH)
Kabw 6upukmaap mucon Oyn1a onamu. By ﬁnpi«rkMa.na[:ufa360]::11»11{1'3
BUICHTJIMKIapU §3apo 120° Oypuak xocwi KWJIajiv Ba yuana pa-
JICHTIIMK OMp TeKuCaukna éramu.

Arap 6urTa $-0pouras 6uian yyra p-opburai yzapo TabCup-
Jlalca spP-rubpuananum Xocun 6¥namm, mostekynanaru b0oFna-
Huur Oypuaru 109°280" 1y Talkmn Kuiam. Byrait rubpuma-
HUILIHY YTiIepoi, KpeMHuMii Ba FePMaHmii 31eMeHTIapUHIHT
Oupuk-vianapuma yuparmmr MYMKWH. Macanan, CH,, CHC ,CE
ca,, GeCl,, SiCl,. Byunai rubpumnanray opﬁwﬁmmap ;QOCH;;
OVavium vkku xun SHeprus:

a) opburamiapaary OoFnanmm SHEPruscH,

0) snekTpon CIIMHJIApW XapakaTu HaTHKacHua KaiTa rypyx-
JAHULT XUcobura Gup-6upira TabCUPIAIIMIIANATY ATEKTPOCTATHK
WTapuivil sHeprugcu 6unan TaBcudnanay,

“[' WOpHITAHMI Y1yH capd 6§nran xap ukkana SHEPrust KUMé-
BUM peakuMs BaKTMaa XOCui Gynanuran sHeprus Xucobura
KOITaHaIH,

Arap rubpumian vliga d-opﬁmwmap MIITUPOK 3TCa, V X0J1a
MOJICKynanap maknu Kyiuaaruga Oynanu:

[

)

® (B) sp’d - Tpuronan Gunupammna - sqement
aromu 4 pajeHMK;

®

sp’d* - okrtasmp - smement aToMu 6
BaJ]CHTJ'TPlK;

sp’d’ - nenroranan Gunupamuna - onement
aTtoMHu 7 BaNeHTINK,

& ® & &

®
& ® ® &
E—E0 @®—C— @
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IV13 - pacs, DTuienmary o - Ba 1 - GOEIaHMIL,

KoBasienT GOFiaHMIIHHIT KAPPATMIHK X0CCACH. V3apo 6upu-
KYBUM aTomiap opacuiia OMpruHa BaJeHT YM3MK, OuiaH TACBUD-
TaHaAMraH sIKka GOFJIaHMIN XOCUT GYamimaa, S1eKTpoH OyyT-
/lapH Y118 aTOMJIADHUHT SAPOJIApapo ML SIKUH TYFPU UM3UK OVTi-
140, TbHU X - YKM GYiinaa Gup-6upuHu Korutaca, OyHmait 6or-
JAHMLL © - GoFammm 1e6 atanam. Bapya sKka GOFTAHMILIAP ACOCAH G -
OOFIaHMLIAMD.

Mouexynanapnaru x-yku 6§iinab xocun 6ynaguran ¢ - Gorsanuman
TAWKAPH, 3M€KTPOH Oyayrnapu Oup-Oupumu X ykura nepueHuKyasp
iynammmaa, seam y Yku 6§iinad xam konnaii onazmm. Harwkana XOCHI
Ojaran Gormanmm 7 - Gornanmm neb arasiamm.

Xap nkKana G0FIaHHIIHUHT GUp BAKTIA XOCH 6YMILMra KOBAJEHT
COFIANMMIHMHT KAPPANMIMK XOCCACH JAcHManN (IV.13-pacm).
Atomnapaarn d-aeKTPOHIAPHHHT MATHUT KBAHT COHJIApH - 2 ra TeHr
OynraHa dle Bad 2,2 ~OPOHTAILIAD MIITUPOKKIA XOCKI Gy1ran GoFIaHmm
c-00Fnanmm 1e0 aranamm. JlessTa GOFIaHMII KOMIUICKS Oupukmaapia,
TY3JIAPHUHT KPUCTAILI THAPATIapUAA YUpaitau:

H H H

B0 colde  ulodoety
o B B S £
H

IV.11. MOJIEKYIISIP OPBMTAJLIAP YCYJIH

ATtoM opbuTamIap ycyim 6ab3u Momaiap IEKTPOH OPOUTAII-
JIAPUHMHT THOPHIUTAHMIIN OPKATH TY3WINLINHE, MOJIeKyaaaapia
BAICHTJIMKJIADHUHT HYHATMIIMHYA Ba KYNTHHA MOJUIATAPHUHT
MOJICKYJISIp LUAKAUHM M30XJ1a0 Oepau. JIeKHH aeKTpoH xydriap
EpaaMucn3 GOFIAHMILIADHUHT XOCHT GYIIMIMHN TYUIYHTHPA
OJIMAIIN.
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XEX acprunr oxupuna Tomcon BOJIOPOII MONEKYIIACHHM 3JIeK-
TpOHIIap Gusian GoMbapIMMoH Kuaub, Tapkubuuary 6up gona
ICKTPOH Xucobura H, " TapKudAn MOH XOCHN G¥IraHUHM
ncdoraran. Xocu1 KIwmHran H, wnonn 6apkapop 3appayanup, [le-
Mak, MKKH 5i1po 6up-6upu Guiran 6upruna JICKTPOH OpKanu Ou-
PUKa os1a1u, sibHM OUp 2J1EKTPOHIN OoranuuLIap xocHn 6y
MYMKUH.

bynnan taukapu, atom TYSWIMIIA HA3apusicura MyBOGhUK,
TApKUOKUIA TOK SJIEKTpoHIapu Oyaran aTomaap éKu MoJeKyIia-
JAPHUAHT MATHWTTA TOPTWIMILK AHUK/IAHTaH. bunobapuh, KarTuk
XOJATIAry KMCIOPOA BATEHT GOFIaHMIII Hazapusicura MyBoguK,
TY3WiraH 51eKTpoH (opmMyiacunia Kyt 971k TpOorIapu Oymim
KCPAKIMIHra KapamMaid MarHuTra TOpTHAMILI KysaTtuiran, [lemaxk,
BATCHT DOFnanmIu Hazapusicn KATTUK XONaTIard KMCIopon Mo-
JICKYTIACUHUHT TYSUIIMILIMHY M30X/Taf oM. IPKHMH payKkauiap,
BeHsou1 Ba apomaTk OUPMKMANAPHUHT TY3UIHINTIHY XaM BajieHT
Bormanunuiap nasapuscu OPKATH TYIIYHTUPHO 6Ymaiimm.

by xommcanaprn TYHIYHTMPHIL MaKcalnzaa, MOJIEKYIa XOCHJ
B¥nuinmna Tox FICKTPOHIAP PONMHU K¥pcaTagmuran MOJICKYJIsIp
opburamap Hasapusicu sAparuim. By Hasapusiia xap Kaiicy anek-
TPOH MOJICKY.Tallarn 6apua syiponap TasCupu/ia Oyaran Ba Ky Map-
Kasau MOJICKYIsIp opOuTaiapHu srasuiaray 6¥naim ne6 xucobna-
HAIH.

Xosupru sakraa MOJICKYJIID OPOHUTANIADHM KenTUpHG UUKA-
PMILIZIA aTOM OPOWTALIAPHUHT YH3HKIIH KOMOMHALWSI yeyn Ky
Kyoutanwnaud. By yeysira 6utoan OUPOp 21EKTPOHHUHT MOJIEKYJISIp
TYIAKWH (byHKIsICH MOJIEKYJIaHIN Tk 31TaH Gapya aromaapna-
I'M JICKTPOHIAPHUHT TYIKUH (byHKLUsLIApMAAH Keu6 YUKAIUTaH
UM3VKITM KOMOUHALAS 4COCUAA, STBHY MOJICKYJISIp OpOUTasLIap Tab-
CHP (DYHKUMSLIAPUHN MOJICKY.IAHN TALIKAT STraH aTOMIAPHUHT
dynxkiwmsaapuiu V3apo k¥iuumr éku AWKMPUIL HATUXKACHIA
TONWIAIN.

Tapkubuua Gurra JJCKTPOH BAa MKKMTA sLIpo GViaran
MOJICKYTaHWHT 3/ICKTPOH XapakaThHu KyHUIary ukku yHkims
Guitan ndonaiai Mmymkni:

{pl r= C| ((P.\ +{p3)
q):’ X C] ((p\ i (Pu)
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bynna, @, - cummeTpuK (QyHKUMS, @, - AHTUCUMMETPUK
(pynkuus, C, Ba C, - ysrapmac koabduimeniap. :

(,, Ba @ - AHYU JIEKTPOHHUHT AAPOra ouf yHKIMsLIapH.

Arap 2IeKTPOHHUHT Xapakar¥ aHTUCHUMMETPUK (DYHKIIMS
Onnan ngonanadca, y Xona JIEKTPOH BYayT SPOIap opacuaa
IHwlamia oJMadaM, HaTUXana aaposiap Gup-OMpuiaH Y30K-
AN, UKKW SIpo Ba GUP 2MIEKTPOH Y3apo GHPUKKG MosieKya
NOCHIT KMJIMaiIn,

Jlemak, aHTMCUMMETPUK (DYHKLIAST 6unali uponanaHauramy
opbuTan KMMEBMI GoFmanym Xocun Kyimaian. LyHunr yq}m
Oyniai opOutanHu 6YamTupysyu opbuTan (Kuckaya, 6y
opburan) neivnanu. Bynnait morexkyssap opﬁmiuwa 2 Ta sulp(?
OPUTMFUIA SJIEKTPOH 3UWINTY XKYAa XaM KUUMK O¥1amm. LL[yHmi I
viyH OyHnai opbuTaniap MoaeKyJIaHUHI TYPFYHIUTMHY KaMaii-
rUpajIn.

[;\U rap 3JIeKTPOH XapakaTh CUMMETPUK (DYHKLIHS GH;[EIH uo-
liJIaHca, 3JAEKTPOH OyAyTH $1pojap OpacHJIark Koiiaa 3uy
XOJIATHU Srajulaiiiy, HaTHKana ssapoiap oup-6upura TopTuIanm
Ba yjap y3apo oupukany. Xocuil OVaraH MosieKy/sip opﬁn'ra{! =
Gornosan opouTan jie6 atamaym. MojeKy aHUHT Gaplqap?p €K1
DiapKapop amMaciIuru yHUHE Tapkubumaru Ggmowm Ba Oyiuarn-
THPYBYH CKTPOH OpPOUTA/LIAPUHUHT HACOUIT MUKJIOpUTa f)()FJ[M.K
Gynanm. Monekyssip opburasuiap ycy:uia MojeKy1a 1:2_1p1<1»|6p1uzu 17}

NIEKTPOHJIAPHUHT ¥3apo TahCUPH 9BTUO0Pra OJMHMAaNIH. A’ror\ima
Xap Kawcu ajIeKTpoH s, p, d, f Xapduiap Owian 6earmiaHaauras
ATOM opOuTaIapy OpKain udoaananraHu Kaby MONEKY.1ana Xam
Xap Kaicu aeKTPoH MOJIEKYIISIp opouTaiuiap Gunan GenrunaHaiu.
Mouekyasip opéuraiap o, T, 0 Ba ¢ xapduiap 6unan 6@1 }'w.;lauaﬂn.

Monexynsp, opbutajard 1eKTpoH SHEPrusicu ailHu op6u-
FUTHUHT TalllKW MarHuT MaigoHu UYHaIuioura, S5HU MarHur
KBAHT COHMIa XaMm OOFJIUK, IIIYHUHT YUVH MOJIEKYJIsIP KBAHT COH
A KMpUTHJTaH.

Arap A =0 6ynca, ¢ - Gornanuin 2 ta 6yanu,

A ==t 1 6¥aca, n - Goraaruin 4 ta 6Vmamm,
A =2 6¥xca, o - 6ornanmm 4 Ta G¥ianu. )

Mmew:;gp OpOUTANIAPHUHT AIEKTPOH OWIan TViKHG quuum Xam
(Taymm mpuHimnvra, yni Ba KneukoBekuit Konnanapura 6yucyuﬁamf.

Monekyiisp opburasia KUMEBMI BOFIAHMIIHMUHT XOCH;T OYIHIIHN
Oormanunl Taptubu N Gunan Tapcudriandany:
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N o nﬁor = nﬁfhu / 2

By epna, n. . -6oFrT0BYN, N, - OYIaITMpyByy opbuTaiapnaru
ICKTPOHJIAP COHM,

Arap N HuHT Kuitmary HOJLIaH KaTTa KMiAMaTra sra 6¥ca, y
XOIla MKKHTA aTOM TabCHPAILITaH/a Monekynanap xocun 6ynamm,
Arap N HuHr KuiiMaTu HOJITa TEHT Oyica KM HOMmAH Kpumk
6¥1ca, y Xonma nkkuTa atom TabCUpJIAIITaHa MOJTEKyIa XOCHT

H-l“H—->H2

Wkkura Bomopon atomu ¥3apo 6upuku6 H, xocun Kuranma
MKKa/la aTOMHUHT 1S OpOUTA/IIapUIaH HKKuTa MOJIEKYJIs1p Op6uTas
Kenmub unkamm. by OpOMTALIADHUHT OHpy GOFIOBYM, MKKMHYWCH
GYuarrrupysun opbutatap 6yam6, H, xocun 6ynranna ukkana
1s? anextponnap 6ornoBuu opbutanra xoinatuamy (IV14-pacm).
Bonopon monexynacunaru GorI0BYM Op6uTa [(Is) Ba(1s)]nan
naino 6ynran dakar 6urra KUMEBHIT 6OFnanmra MYBOGUK,
Keauo, GoFIaHuIl TapTiby Gupra Tenr 6ynam:

= Moo g, 2-0 -
2 2 -
AQO M.O AO
4 @2 p A
Oy
31 4 ts
/
e [X 5
7n YOF

1V 14 - pacy. Bonopon MOJIEKYIACHEHHT
XOCHN OV,
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AO EA M.O AL AO

Hasty | 4 H'(1S")

]

IV 15-pacm. Morekyzsp sosopon
HOHWHIHT X0 Gynwimm,

Moueky1p BOAOPOI HOHMHWHT XOCHIT OymuImI:
H+H'— L

Bonoponuunr 1s opburanunan xocut 6ynran mMonexysp
OpOUTATHY 8., *1s makmna udonanaiivms (IV.15-pacm).
Jlemak:

H (Is) + H' — Hyl(o,, Is)], N—+

H* - sappavyacunaru 6upruna (1s”) snexTpoH wry opGurainu
srajuiaraH 0ynamu. Bymanmupysancu 6y xonna Typan.

Mounexyasp reamii monu sa MOJICKYIACHHHHAT XOCH Gy mamm.
Monekynsap remmit vonu Hejna yura 1s anektpon uimmmpok srasm.
Monexynsp renmit He] womnna 6urra 6ormoBun op6uranra
WKKUTA 3JIEKTPOH, OUTTA GYIAmITUPYBYM Op6UTAITa GUTTA
ANEKTPOH Xoinamam (IV.16-pacm). demax,

A.O E Jr M.O ﬁﬁym“ E AO
[ S
_— TR
He(1s) (1] 1 [Heasy
\ /
B \N' O 60r

IV 16 - pacM. Monekynsip resmit He, wonununr xoewn 6iommimm,
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He (1) +He* (Is') - He; [o,,, - sy * (q,,, - Is)]

boriaauni Taptudu N>O 6ynanu. WlyHunr yyyy XaKuKarTia
MoJIeKyip renmit He', nonn MaBXyHp.

Fesmii Mmonexysnacuma — He, aca 6urra 60r10B4y B2 GurTa G-
HIAITUPYBYM opGUTaLIapra rejuii ATOMWJIATH UKKUTA/IAH J/IeK-
TpoHnap 6opub xoinamamu:

He (Is?) + He" (Is') — He, o, - Is)? - (crﬁj,Lll * 1s)7]

By epaa 6ornanum TAPTUOH HOJIPA TeHT GYranmuru YUYH renmif
Mozekyacu He, mamxyz smac. YyHku JIEKTPOHIap Ounax Tyaran
6Ymanrrupysyn opburan, 6orioByn opbuTan Tascupuuu HYK
K16 106opanu.

Haspuii cucrema mkiunau HABp JNEMEHTIapK MOJIEKy a1apy-
HUHT Xocua Oyauiumnum TYLIYHTUpHILIA, atoMmaap OupuHYn
KABaTHAATH DMEKTPOHAAD KUMEBMIi GoriaHuIHKAT Xocu
OYnuumaa HUITHPOK oTMakian 1e6 dhaps kKumamus. Y xonna
aTOMIAru p-3/IeKTPOHIAPHUHT MATHUT KBaHT coryiapd A=0 pa
A=1 6yamm caba6am Oy anekrpomnap MOJIEKyJIaja ¢ Ba 1t -
OpbuTaIApra XOWaHuIH MYMKWH. SI'bHM;

A=0 o=2
A=l =4

By epna xam JIEKTPOHIAPHUHT Takcumaannumaa IMayau
fpuHuunura, I'yun Ba Kineukopekuii Kounanapura puosi
KWIMHAA, SIbHU DHEPrUsIHUIIT MUHUMYMra MHTHIMII TIPUHLIANYT
V3 Ky4uHM caiuiaitm, IOxopuna xenrupunran MyJloXasanapHu
MuCOIIapaa Kypuod unkamus.

Jlanit monexynacu Li, nunr ukku Li atommman MOJIEKYJTSIp

Li+Li —Li,
opbutaiapu xocun Oynuiuvaa murmii ATOMUHMHT OpOuTa:UIapK
MIITUPOK 5THO GOFIaHUITHY [03ara KeITHpa m;

Li (2s) + Li (2s") — Li, [0, - 25)?)
Bornanum raprueu:
N=2-0/2=]
Hemak, mutnit Monekynacuuumr Li, Mapxymwiarn maniym.
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Lepriuinil aTOMIAPHHUHT ¥3apo TAbCHPHIA 2 §* SNeKTPOHIIap
GOrnIIa MINTUPOK ITalu:

Be (28) + Be (28%) — Be, (0, * 25) (O,

beprimii MoeKyIacCMHUHT XoCkIl Oynuimia ourra o, Ba O

opLNTALIap AEKTPOHAAp OMTan TYIauu.
borianmn TapTuom:

. 2‘5)2]

N=;§~2- = ra Teur,

llemak, OepUAIUA MOJIEKYylacuia 601—‘5191311;1 ogﬁnganﬂaﬂp
‘1 NLCUPHHE BYIIamTupyBuy opburauiap Myx Kuind 1o ggaﬁql
Iarmkana 6Goraanuin pyid bepmaianm. Xglqmga'rﬂaﬁ xam Gepus
i ucboTnaHTaH.
Il MOJIEKYTIACH MaBxKyJl dMACIUr : ;
" bop MOJIEKYJIaCMHMHT X0CHJI OVauIia aTOhrlﬂapﬂdI‘lﬁTZ}fz pg;
2p! ek TpoHaap MOJAEKYJISP OpOUTAT XOCWI KIUIKILLIA U
YT 2
B(2s*-2p") + B@2s* * 2p') - B,[(0,, *25)" (mg, * 29)* (g, * 2p)]
bornanuin TapTuon:
N =6 -0/2 =3 ra Texr 6ynaau.

y ¢ a
Jlemak, nkkuTa 60p aTOMUHMWHT ¥3apo TabCUPH HaTH}‘l((a{;:é]“
MoJieKysIa xocus Gynaau. Xakukaran xam 60p Mojeky)

: aHraH.
MaBKYIUIUTY TaxKpuOaga TacluK/1 )
L K:I]CJTODOJJ MOJIEKYJIACHHUHT XOCHII OY/IMILNAIA ATOMIAPHUHT

252 2p* anexTponsapu uiutupok 3tamu (1M 17- pacm).
A0 M.O AO

0@2PH| ¢

6 oor

IV, 17 - pacsm. Kncropoa MOJIEKYIaCHHUHT XOcua 0§y,
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O(2s% « 2p4) + 02 « 20 — Oz[cﬁm * 25)2 (cﬁym *258 ¢+ (o
" 2P (2, - ) - (my, - 250
Borsmanum TapTHou:

N=8-4/2=2 6ynam.

Kncnopon MOJICKYIACHHUHT 27t 6Y/111 opbuTamima akar MKKUTA p-
EKTPOH 60p, Baxo1aHKu Oy opbuTanza 4 ta JICKTPOH Xam Gymuiny
MyMKHH a1u. Iy ca6a6mm T'ynn xounacura OnHOaH MKKMTA 21t
O¥wanrrupysyuy opourana 2p-anekTpon TapajuieN cnuHHapra ara,
Oyminn kepax. by xom Taynu IIPHHLMIIMTA 311 3Mac, YyHku

Gor

KyJIaJlapHUHT YXumanumknapuny TaBCUpRALI MyMKHH.
Macanan: asor MOJICKYTACHHUHT X0CH)T Oymuimma aromuuyr
252 2p SJICKTPOHJIAPH UIITUPOK 3Tamy:

N@2s+ 25%) + N(2g2 - ) — N,l(o,, - 25) - (O * 25)
(05, * 207 (r,, + 2p)]
Asor MOJIeKy1acuaa 60ranmmy TapTUOM yura Teur:
N=8-2/2=3
Hemaxk, asor MOJIEKYIacH MaBxXyn Ba y HUXOSITIA MycTaxkamaup,
Jlekuu yraepon (1I) -okcummanur Xocus 6ynmuinna yriiepon
ATOMMHUHT 252+ 2p? JICKTPOHIIAPH, KMCAOpOS ATOMUHUHT 22 -
2p* anexrponnapu MOJIeKyia X0Cui Kuumuma MIUTUPOK STanum:
C2s? - 2p?) + 0@2s - 21" — CoO [(oy,, * 25) - (Uswr' 25)2
(O * 200+ (2m, + 2p)]
Yraepon (IT)-okcun MOJIEKYTaCUHMHT Xocu O¥mumuna 6or-
JAHULI TapTHOK
N=8-2/2=3ra renr.
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ATap a30T MOJEKYIaCUHUHT XOCHT O¥nuimary Teraama 6uian
yruepoa (Il)-okcun mosexymacuHuuT Xocus 6¥nummunaru
ICHTIAMaHu TaKKOCJIacak, Xap MKKaja TeH1aMana XocuJ1 6ynrax
borioByn Ba OywamTupysun opbuTasnapga xoiramray
QICKTPOHJIAp ¥xuiain OyIraH i cababiu, a3or monekynacu
Ounan yraepon (11)-oxcun MOJIEKy/IacH KUMEBMI Xoccaiiapu
KHXaTuiaH Xxam Gup-6upura yxmanymp. Macanan,

2C0+0,— 2CO, — ocon
N, +0, — 2NO - Kuiiun

Monexyusip opburaiiap ycynu épmamumna sSIHAma Mypakkao
MOICKYIAAPHUHT TYSWINIIMHY TYFPH TATKUH KUJIHIL MYMKHH,

Mypakkab Momnasapna KuMEBHIT GOFTAHMIIHMAT 6up Heua
'YPJIAPMHH yupaThI MyMKUH. Macanan, muc (1 )-cyabtar Ty3n
KpUCTALITMApaT OYaraHy yuyH Tapkubuna Geir MOJIEKYJIA CYB
cakiannu, seHu CuSO, - 5H,O ékn [Cu(H,0),] SO, + H,0
KYpvHHMILIA €311 MyMKIH, By TY3 KYHHIar1ya IMccolimialan:

[Cu(H,0),1 S0, - H,0 [Cu(H,0), +50, + H,0

Hemaxk, [Cu(H,0),]” vonn 6unan SO,? voHu opacuua noHmM
OornaHmII MaBxyn 6ynca, Cu'? wonu 6uaan TYpTTa CyB
MOJICKyJlach opacuiia IOHOp-aKLeNnTop GoFIaHmILl, [Cu(H,0),]
SO, 6unan 6up monexya cys Opacuia aca BoJAopo1 GoFIaHuILIap
OOPIUIHHI Ky3aTHIT MyMKHH. by momma rapkubura xupran
BOIOPOA OMiIaH KMCIOpOA opacuaa 3ca KyTONM KOBajeuT
OOFJIAHMIL, ONTHHTYTYPT aToMH GUIaH KHCII0pOn atomaapu
Opacula sca, KyTocus KOBaJeHT GOEIAHMIL 6op.

IV.12. MONEKYJIAJIAPHAHT OWIIOJE MOMEHTHA

Kyr6nanran MOJIEKy-TasIapia aToMIIap opacyiia 3JIeKTp 3apsii-
JIAPA TEHT TAKCHMAAHMATAHIUTY cabadiu MOJIEKYJIa CUMMETPHK
Oynmaiinu, maHduit Ba Myc6ar SAPSUUIADHUHT Mapkasiapn 6up
HYKTara TYFpu Kesmaitam, M andguil Ba Mychar 3apsiuiap TeHr 6y-
110, Mapkasiapu Gup HyKTana Oyimaran xap kKaujail cucrema
Aannoms neGaranamm. Ly cababoan KYTOIM MOJICKYJIa1ap XaM in-
1o/1b 6¥naan.

Kyt6nanran MOJICKy1ajia KyTonap 6up-0upuian Kanua V30K,
Oyiica, KyrOiaHTaHANK 11y 10xopu 6¥ma1. Kyr6nap opaciuarni
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Macoda munoab y3yriumra aeh aranand. Junosisb y3yHjImruHuHD
3apsiira KynaiTMacy Innoas MOMenTH NCHrNaan:

“:I“l] 9 c ’ [

Oy epaa: H.yy ~ AMTIONL MOMEHTH: e-3apsijl, 21CKTPOCTATHK OupInK;
l-nmrtons yayisrm, e,

Kyromaumaran Monekyaanapna /= 0 6§nca, iMnon» MOMEHTH
W, = 0 6¥inamm. Bupnkmanapaa jurnons MomenTu OPTTaH capu
YJ1ap HOH QOFNaHMIILTH GrprKMasiapra SsKuHIamamm.

Kyinnaru xansaina 6absu OUpHUKMaJapHUHT JUNOND
MOMEHTH KYpCaTuirax:

Kyrénanran Hunons, KyrGaanmaran Annonn
MOJIeKY 11D MOMEHTH MOJIeKyIIaap MOMEHTH
H,0 1,84 - 10 Co, 0

SO, 1,60 - 10 C§, 0

NH, 1,46 - 10 N, 0

H,S LI « 10" H, 0

HCI 1.03 - 101 0, 0

HBr 079 - 1=

LHJ 0.38 - o= J

Hunons momenty BEKTOp KaTTaaukmup. Arap Moexysiaia
Oup Kanva KyT6:11 Goraanum Oyuica, y xo/ina MOAeKyJIaHUHT
YMYMUU IUTTONM al0XMAa OMHTaH Borranmunap JIANOJIAPH-
HUHI' BCKTOp HUFMHAMCHTA TenT 6¥iaau.

IV.13. MOJIEKYJIAJIAPAPO TABCHP KYYIAPH

XO03upru Bakia MOJICKY 1411 BUpUKMaap, KaTTHK, CYIOK Ba
Ta3CUMOH MO/TAIAPHUHT TY3WIMIIUHYA Ba XOcHI OVIHILUHYN
KOBAJIGHT, MOH Ba MeTami GOFIaHum HYKTau HazapujiaH
TYIYHTUPALI MypaKKabIMriua KOIMOK 1A,

Bywra mucon rapukacuia MHCPT rasnapHu KypcaTuin MyMKHH,

By snemenrnapuuur aromaapu cdepuk cuMmmerpusira Ba
Gapkapop anekrpon KoH(urypaumsira (ns?, np®) sra Oyaravnuru
YUYH I0KOpHJIa aliTUATaH KUMEBHIA OorranunIapay xocu Kuiia
onMakn. Myrtnak Hosmn, TeMiiepaTypa arpoduia uHepr razjiap
CYIOK Ba KATTUK X0/1aTTa Yrka3mimana ATOMJIAPHUHT bup-6upura
TABLCUP KYWIAPUHHE KY3ATHIIT MYMKHH. Mosutanapaarn GywHaait
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tanenp Ban-nep-Baanse ky4iaapu Ba BoAopoji 6o anuii Xucobura
nykynra kesanu. lemMak, KaTTHK, CYIOK B4 ra3 xcmamnaruﬂ (bazama
HpsUIAHMAraH aToM Ba MOJICKY/1aaap Opackiia Xocui Oynanuran
FOPTULLALLE KYYMHW OJUINIA BaIeHT OOFJIaHULIT TYLUYHUACH ACOCHIA
IyuyHTpu6 6¥ivmaiian. bysnail Kyasiap MaBxKyLIMIMHKA Kyiuaary
(haxrnap racaukIainm:

1) OJLIMH TasTapHUHT Wjieal dMacauri. [asnapHuHT uaean
vonatu Mennenees-Kianeiipon renriamacy 6uian udonanaHam:

PW=R1T

by epna, V-momsp xaxwm, P-6ocuM, T-myTaak temneparypa, R-
143 YHUBEPCal DOMMMIACH.

WMnean 6yamaran rasiapaa ¥3apo TOPTUIUMLI KYYM TABCUP
kypcaTam. ILIyRMHT yayH 10KOpUaAry TeHriaMara Y3rapTupuiL
XAJUTAPH KUPUTHUIN:

(P +P): (V-B) =RT.

Oy epma, V-Moitsip XaxM, B-MoneKyIaiapHUHT XaKMIapUHA Ba
ManIyM Macodanari ¥3apo TOPTWIMIL, Ky4HHK Xucobra ona-
JMTaH y3rapTupuin KodhGUIMEnTH, P -uuku GOCUM XOCHJI
OVruIMaary MOJIEKYIaJapHUHT ¥3ap0 TOPTULIYBUHA mfoﬁra
onanuran xan. by kyinumuanapuu Gupunun 6¥iu6 1873 itunma
Ban-nep-Baansc kupurras. ¥

6) XKoy:b - Tomcon adpdexTn.
l'a3 roBak T¥cukaan Yrramnia ¥3 XaKMUHU KeHraitupea, GyHUHT
xucobura temilepatypa nacasiid. By xonucanu ras XAKMUHUHE
KCHTaiMINM Ba MONEKYIa1ap TOPTULLIWIT KYyUNHWUHT KaMaluinm
OWIaH M30X1a11l MyMKHH. }

B) Ot BageHT GOFIAHMIIT XOCKH/I KWIA OIMARINral MHepT
rasjap TOPTULIVII KYUd XUCODUTA DHEPrusl akKpaTud YHKAPUILLIN,
CYIOK Ba KaTTHK (haza XoCuJI KMIMG KOHICHCATIAHULITH MyMKWH.

Bau-nep-Baansc Kywiapy Kyinmari xycycusmiapra sra:

a) Ban-nep-Baanbe Kywiapy oimamii BasieHT GOFIaHMILIAH
KyucH3. MacanaH: XJIOp MOJIEKYJAaCUHUHT aToMIapra axpanMu;
BHEPIUACH (SIbHU KOBAJEHT OOFJanmin sHepruscu)- 2,34 + 10
ZK/Monb ra, KpUcTaut Xoluari XJI0pHUHT cyﬁ.mumauuﬂnaﬂ}lm
(TVEpUI@E-TYFPM CYIOKJIaHMAcIaH Oyr XoaaTra YTuilm) sHep-
rusick - 2,52 + 10° 2K/vonb ra Teur. .

6) Ban-nep-Baanbe kKyunapu onamii BasieHT 6oFanura yximab
TVHMHYBYAHIMK HAMOBH Kujaa oiMaliin.
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Hemak, ukkura A Ba B atoMiapu opaciiary TOpTHIUAIN Ky4H
OollKa aToMIapHUHT Oyuinura 60rMK aMac. MacaiaH, A, B,
C aTOM/TAPUHVHT TABCUP STHIL SHEprusicunn, A Ba B atomnapu
Tabcup 9Tulll SHeprusicura AC Ba BC aToMaapuHUHI Tascup
ITUIL HA3ZAPHUACKHN KYIIWG Xxucobnain MyMKuH,

Ban-aep-Baajibe KyynapuauHT Xocun Oymuin cababiapuHu
Kyiyarnya TYIIyHTHPUIL MyMKIH.

ByHUHT caGabn, GUpUHYMIAH, MOJIEKY/Ia/a U0 MOMEHTH-
HUHT Oyymimaup. By XomaTia MKKUTa JMITONHUHT ONINiA 31EKTPO-
CTAaTUK TOPTUUIWINY HATIKACKIA YIUHIM KYUCU3pOK, OYiITaH Tab-
CHp Ky4M Xocui 6yiamu.

By xomucanm 1912 itwnm B, Keesom xyiimmariya usoxna6 Gepm:
MKKMTA OUP XMJ1 3apSULTA KyTOIap MOJIEKY/Ianapy aunosiap 6unan
WTAPWLITANIN, XAP XMIT 3aPsUTi KyTOMM MONEKyIaliap 3¢a TOPTHLIAIN.
SIBHM MKKasa MOJIEKYTA TYPITH 3apsUUIH KyTOMapy GUiaH opyeHTa-
musIaHMiITa Xapakar Kuiand. byHnait xonarna y3apo urapuimin
KY41 MabIyM MUKIOPIA KomreHcatusmanam. Hyaunar xucobura
MOJIEKYJIANIAP Opacuia JOMMHAN JUTIONIAP TaRCUPHAA KYILAMYA
TOPTUILMLI KY9u — OPUEHTAIMOH Ky4 X0cHi O§nanu, MosieKysianap
SKAHNAILIAIM, HaTWXKana 6up-0upura Toprusia 6o,

3apsiiapHUHT OUp-GUpura TabCUPHHY KYNTHHA Xo/lapaa
SHEPryA (ABHM 3apsiiapHu GUp-OUpHaaH GataMoM axpaTuil
yuyH cap( 6¥nran sHeprus) MUKAOpH Ouiad udonanamr Kabyn
KWIMHTaH. byHmait Tabcup HaTkacuna Xocun Gyiirad ¥praua

4
B 24" N

Ex1 UUp =——2 raTeHr.
3 kT IRT < 1T

By epna; u - ANNOJb MOMEHTH, ¥—AMIOMIAD MapKasH
opacuaru Macoda, K-boasiman soumuiicu (1,380 « 1076 spr/1),
T- MyTnak Temneparypa.

by Tenrnamanan K¥puHub TYpUOINKHI, OpHeHTAaMOH 3D deKT
UCCUKJTAK SHEPTUSACH Y3rapuIIMHUHT TeCKApH KHiAMaTy OViranu
VYYH MYTJIaK TeMIlepaTypara TecKapy IIporopIMOHATIND.

WMxxunuyunan, Ban-nep-Baanbe KyWIapMHUHT XOCHI
6yauiura cabab, Mosiekynagapau Vpab Typras MHAYKIIMOH
ounomiap OuiaH MOEKYIIAPHUHT Ky TONaHUIIN Opackia TAbCHp
KYYMHHHT BYXYAra Keaumuaup. Arap MoJeKyna JUIONb
MOMEHTHUIa €Ki 3apsara sra 6¥ica, y Xxomma KYIHY MOJIeKy/IaHu
CH/UKUTHINTA XapakaT KWIand, 10y TAbCHUp XucoOura DOMMMi
XOCHJI KMJIMHTAH IATIONUIAP YPTACKIa TOPTHUILMIN BYKYIra KeJIa .
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9Heprus MUKIopu U w =

bitp BAKTHAHT Y3UAA KYILHA MOJICKYIIAPHUHT KyTOMapu TabcH-
pHa Xap GAp MOTIEKYIAHWUHT AeOPMALIACH XaM BYKYITa KeJIanu.
by nedhopmarmg HaToKacKa ByXKYIra KeraH JUITO/UIapHIHT i3a-
PO xucobura XocHa BYIraH Ky4 MHAYKOHOH Ky4 Jeinianya Ba y
MOJICKYTATIAPHITHT ¥3ap0 TOPTUIYBUTa 0nud Kenamu. by xydmap-
HIHT OPHEHTALIMSTAHALIM MOJIEKYIA/IApAp0 TALCHP KYYHHHUHT Op-
ruivra 6ormuk 6ymany. JeMak, MONeKy IanapHUHT KyTONaHrIN
HKKKU 3(heKT HaTUXACUOUD, TbHH KYTOJAHULI—OPHEHTALA-
nanmi-gecopMarmsUiaHuI. 3apsuUTaHTaH MOJIEKY.Ta KYIIHIA Morie-
KYJIAHMHT JMIIONb MOMEHTHHH 1 /72 Ta IponopUrAOHAT MHIYKLIAA-
naiiiv. By epna, r-monexynanap opacunaru Macoda. Y xonna sapsan-
naHraH Mojiekyia 6uiaH WHAYKIMOH JUIIONb OpacHIarid TabCHp
sHeprusic 1/r 4 ra mponopnyoHan Gynanu.

Jlunonnanrad MONEKYJIaHUHT KYVIOHH MOJIEKY/1a JHUII0Nb
MOMEHTHHHM WHAYKLMsiaimm 1/7° ra nponiopimonanmup. LHlysuHr
YUyH JATIONG SHEPIHACUHUHT MHIYKIMOH JXTIONTa Tabeupu 1/
ra ysrapaiu.

Kyronadrad monekynia GunaH QUAIios TabCUpPU HaTUXKachIa
KVIITHH MOJIEKY1aIap MHAYKIUSJIAHTaHIa X0cu Oy/irad Kyiuumya
sreprus Jleoaii snepruscu EKvi HHAYKHMOH TABCHP IHEPIHACH €0
atajgand. Arap MOJEKYJaHMHT JUITONL MOMEHTH - L O¥ica,
MoJieKysranap opacunaru Macoda r-6¥nca, Kyronannii - o 6ynany.
V xonna Jlebaii sHeprusicl (EKy MHAYKIIMOH DHEPTHs) KyHuaari
TeHrIaMa onias nhonanaHaIn:

e
2

200 4

U}ﬂlﬂ. =

6

Kyr6nanran Ba kyrGnaHmarad MOIEKyNlanap TabCupyia X0-
cun 6ynrad sHeprussHuHr [ebait aHeprusicunan Gapky LIyKH,
OupuHYM HapOaTAa, KyTONnaHMarad MoJieky/Iana MHIYKIWOH Ou-
oL XOoCcHN OYnaau, Oy aumoss KyThiaHraH MoseKyna AdImosiia-
pHUra TapCup Kypcatanu.

by ukku (pakTop Ban-nep-Baansc KyuwiapvHu TaBcu@uaiiia
KarTa ponb yinammra xapamai H,, Cl, N,, CH, Ba Ooumika
MopIaiap KATTHK €KY CYIOK Xonataa 6ynuiny cababrHu H30X-
7120 Gepa onMaiinu.

lynuHr yuyH atomiaap Ounad KytonaHmaraH MoieKynaiap
TOPTUIHII KYYM Ba KyTOJaHTaH MoJekyiajiap TabCHupH
HATMXAcKHOa Xocun 6¥nran kymmmMua 3¢hdexTian tamgapu
yuuH4M 3¢ dekT 6ynuimy kepak. by addexkTHu 1930 ivnu
JloHaoH Kyliuaaruwya TymyHTHpuo Oepanu.
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ATOM-MOJIEKYJISIP TY3WIMLI Ha3apusicura GMHOaH XaMma 3ap-

pauazap MyTiakK HOAL TeMMeparypajaa MabiyM MHUKIOPAA
9HepruAra sra 6yiaau. By sueprus Mukaopuny I'eiiseH6epruuHr
HOAHUKJIMK TIPUHIIAIIM OPKAMM TYUIYHTUPUILT MyMKUH. AKC X074,
SHI KYHM HYKTaaa NOTEHUWal 3HEePrus MHUKJIOPMW, aTOM Ba
MOJIEKYJIAAPDHUHI KOMHAaLUras YpHU aHUK, MaLayM OYVIMIIHN Kepak.
by aca I'eii-3eHOEprHUHI HOAHMKIUK TIPUHLIMITUTA 311 KEIalu.
Ilynunraek, sneKTponaap opouran 6yiinab supora HucbaTaH
JOMMMIA Xapakarna OYJuiny Ba Xap Kapaaid atomga MycbaTt Ba
MaHHii 3apaIapHIHT MapKasy OMp-Oupura TYFpU KeJIMaciuru
XMCOOHTa JIMNONL XOCK 6Yiand. By nunonHuHr WyHanumm res
Ysrapaou. by y3rapuin MUKIOpY OFMpP aTOMJIapaa 3apsulapHUHT
iiyHanmiy Ouiian TeHTIANIaiM, MIYHUHT YIYH yiaapaa Ourosib
HoJzra TeHr 6ynanu. Arap Oy y3rapuirHu aiiHu ypceariia cyparra
OJMHCa (MacajaH, refiuii aToMuua), sapo atpodugaru
SNEKTPOHIAPHUHT HOCUMMCTPUK KOMIAINITAHUHY KYpaMus.
ByHnail HoTekmC Xoinammin KUCKa BaKT MYKaa XOCHI GyiraH
JIMTIONHM PYEdra ynkapamm. byHaai murionb MKKMHYMA aTOMIA XaM
comup GYraau Ba qunosuiap ¥3 HasbaTima 6up-oupura xymm ebait
adexTy Ekn nHAYKIMOH ekt Kabm Tascup Kypearanu. by aca
CHCTEMa DHEPTUACUMHMHT KaMaiuiuura onub kenamd. by Tancup
XKyna Kyucus 0Yimb yHu amcmepcuon sueprus ¢ku Jlonpon
sHepruscH Aed aranany Ba MUKAOPU Kyuiumary hopmyiaiaH
aHKKJIaHAIM:

2
~3hv,

JHC

4:‘6
by epna, hv -xap Kajiicu Moneky/1a €Ki aTOMHUHT MyT/JIaK, TEMITe-
parypalary 3Heprusicy.

Mytnax Hoims TeMneparypanaru sueprust hv, TaxMuHaH aTOM-
HUHI MOHJIAHWII 3Heprusick [ ra TeHr. ¥V xonna I0KOpMIATH
TEHIIaMa KyWunaru KYypuHMIITa sra oynanu:

U e 3 - o?

JHC
IOxopuna kenrTupwiran TeHraaMaiapaaH KYpUHAIUKA, 3apsii-
JIaHTaH aToOMJapHM MOJeKYJNanapuaH aXpaTHIl YIYH MabIyM
MUKIOP/IA SHeprust cap KUauil Kepak. by sHeprus TascHpiIanuil
9HEPrusiCHN Uhopanaiim. Tabcup KyauHy Xucobnad TOMMLI yuyH
TCHITIAMaHK “r”’ra HUucbaraH audepeHIMaian Kepak.

[yHnaii Kunmb, 1oKopya KeNTUpIITas yura (aktop épramu-
na Ban-nep-Baansc kyuunu xucobnab rornwim mymkuH. V1 -xan-
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paUIaH KYPUHKO TYpUOIMKHA, CUMMETPUK XOATaluran aroMiap
{KM MOJIeKy1anapaa JMCIepCUoH Kyd MaBxy/. By kyd kaM KyT0-

JIAHTaH MOJIEKy/laiaplaTyl aToMyiapia IoKopM, K¥I KyTOnaHraH

MosTeKyJ1a éku atomiiapaa nact oynanu. Kyn KyronaHras MojieKyna
EKHM aToyIapaa opueHTaAUMoH 3(dexT 1oKopu OYmany.

Arap 10KOpWIaryd TeHrJiamajiapiaru yarapMac KuimMariapHu
OMpralrTupeak, MolIeKyinanapapo TOPTHIIHUIL SHEPTUSCUHU
uonanaiaMrad KylHuaary TeHriaMall Xocua KulaMus:

Oy epna;
24N, , 00 i,
h=—7gr g7
Arap mojiekyaaiap opacuaa Macoda Xyna KM4uK 0yiaca, utTapu-
JIMIT KYYH XOCHIT Oynanu:

ur_m/ru

By epua, m-y3rapmac uTapuiMin KoHcranracy. Mrapumin Ky4uu
MosIeKyJrajiapapo Macoda KMYMKJIAIITaH capy Xy/a Te3 opTud
fopanu. Y xonia Mosekyiaanap opacuiaru yMyMHii TabCHp Kyduu
Ky Wuaarura Teur oynanu:

u=u,, +U,
EKM
h . m
U=— + =
ra
1V. I-neadean
Typan Monexyna sa aromaapaara Ban-nep-Baaisce kywiapu
Avom | Junoas | Kyr6na-| Mownannm | Opuesnrauwmst- | Mnayk- | [ucrnep
Ekn MOMEHTH| HYBUAH- | DHEPTHACH, | JIAHMII SHEp- | LHOH CHOH
mome- | M 10" | awuk, TFHICH IHEPTHA-| TALCHP
Kyna | anm-crem| o102 ! CcH BHEP-
cm? rHsICH
He 0 0,20 39,25 [t} 0 12
Ar 0 1,63 24,67 0 0 52
Xe O 4,00 18,42 0 0 217
CcO 0,12 1,99 2291 0,0034 0,057 675
HCl [ 103 2,63 21,95 18,6 54 105
NH, | 1,50 2,21 25,63 84 10,0 93
H () 1.84 1,48 28.84 190 10,0 47
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IV.14. AOHJIAPHUHT KYTEIAHUIIA

Brp-6upura Kapama-Kapiini 3apsiiaHTan HOMIAp TaCUPHHN
Kypub umkamu3s, By Tancup HaTWXacuua HOHAp Y3apo necdop-
MatmsiiaHan éku Kyronananu. Typiu 3apsyuiaHral MOHJIAPHIHT
Oup-Oupura SIKMHAAIIMIIN HATHXACKIA 2IEKTPOHJIAP SIIPOra
HHcOaTaH CWDKUIIM XMCOOMTa WHAYKLMOH TUMONb M., XOCHI
Oynam. Bynnai xonaraa KaTMOH aHWOHTA Ky'W/TH TABCHD KypcaTauH

AHHMOH MalIOHN GUiIaH 97EKTPOH OpOUTAIADHMHT Ba Mychar,

3apsiUIaHTad KaTUOH MaUZOHHUHI OMp BAKTHWHT Y3ui1a Saponan
urapwmiiy nedopMaursIaHAILTa oMb Kenaa. Bup BAKTHUHT
y3ua XyuIM IMYHNAH aHWOH KaTHOHTA Tabeup Kwiaam, Kartu-
OHHMHI paaMycy KMYMK OyaraHu yduyH aeopmaiiioH a¢hexr
MUKJIOPH 03pOK, O¥aamm.

KyrGmannii ukku xapaén Gunan: 6upuHunzas — WOHJIAPHUHT
KYTOJIAaHUILN; NKKUHYMAAH — KyTOmalr XYCyCHUATIApU GuiIaH
TaBcudaaHanu. ¥V Xoina MHAYKIIMOH AWNOAb MOMEHTH MOH
3apsAIAHUA OUTIONb Y3YHIUTUTa KYTIalTUPHO TOIMIANU:

u=l ¢ éxu =0+ E

Oy epaa, £ - KyysaHWI MaiInoHH, o — KyTONaHMIIL
Kynon Konynura mysoduk, KywiaHuin MaiizoHu Kyinaara
TEHIJIaMa OUTaH aHUKTaHAIM:

™

~
"

y Xoiiaa,

!:

"'-‘.Iﬁ

by renraamanan xypunub Typubaukm, MOHJIApHUHT
KyTOnanuin 6upnuru 1 oM 3appauanap srawiarad MaiioHHuU
viponanaitny. lemak, KyTOIaHHIIHY TaXMUHAH o = 7° OPKAIH

udonanain MyMkuH. Y xonma r = 104 cm Gyica, o ~107 cM3Ta
TeHr GYnamm.

Busra vioHnapHUHT KyTOAAHWIN, YAAPHUHT SMEKTPOH Ty3H-
JMLLINTA, 3aPAIUTa BA PAIMYCUra GOFTUKIIAIHT, STHHU AAPO OIIAH
TALIKA KABAT/Ia KOVWIALITAH 9eKTPOHIAP SHT KaM Kyd GuiaH
GOFTaHraHIUTH MawiyM. LLIyHUHT yayH HOHIAPHUHT KyT61aHMI!
TAlK{ KABAT/A KOWIANIrAH MeKTPOHIAPHUHT He(popMalsicn,
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LW Xap Kaicl Gup-Oupura TarcUpradaéTrad MOHJIAPHUHT
FOIKY KABATHIATH 2JIEKTPOHJAPUHUHT sgnpora Hucbaran
CHUDK AT HATHXKACKHIA COTUp OYman.

Arap uoHjiap OMp Xuil 3apsuuIvd Ba panuycnapu oup-Gupura
sIH 6Yaca, v Xomaa:

A) 9HT KaMm KyTOJaumil MHCPT rasjiap woHJaapuia OYiminm
MYMKHH;

0) KyrOnanui TamKy Kasatraa 18 ta ajexTpoHn 6yiraH HOH-
nap/a 9HT KaTTa KuiiMarra sra 6ynaau;

B) KyTOnaHum d-opouTtaniapi aeKTpoHIap Ounau TyimaraH
noHsapaa ypraya Kiiivarra ara 6ynann. KyiuuMya rpyrada asie-
MEHTIApU UOHNAPUHUHT KyTOnaHumu optubd Gopanu, 4yHKM
VIEKTPOH KABAT/IAPMHWHT OPTHIIH TAlLIKY KaBaTlaru SJIEKTPOH-
JIAPHIHT ATOMIAH OPTHIIMTA YAKUO KeTUmmra onud Kenanu, 6y
yca SAPOHMHT MYKKW KABATIATH DIEKTPOHJapra HUChbaTan TabCH-
PUHUW KyYaiTUPHIIN HATHXAcKH1a OpOUTAIIApHUHT e(hopMalins -
nanvira ca6a6 Gyman. .

Arap seMeHT TYP/IU 3apsiUTd HOHIAP XOCHI KUJIca, 3apsi op-
16 Sopuiy Guran KyTonaHu KaManud dopaim, 4yHKH KOH pa-
JMycHd Kamaiin® Gopanu. bab3m moHaapaa, macanaH, Mg*, Na*,
F~, O na KyrOaaHui 9apo 3apsiin Kamaivim Gunas opTud 6opa-
JIA, UYHKM Oy 2IeMEHTIAPHUHT 3/eKTPOH KaBaTjapu Oup Xui,
IUYHIHT YUYH SUIPO 3apsiiid KaMaiuiuy Ounas KyTonanyBYaHIuK
opTany.

Jlemak, MychaT MOHHMHT 3apsy KAHYA KaTTa, PaluyCcH KaHya
KWYMK Ba 3UIEKTPOHIAp OopOuTa/napaa MycTaxkaM KOWialraH
6Vica, KyTOMOBYIIAIH LIIYHYA I0KOPH Oy1anyd. AHUOHIAPHUHT Y1~
YamM KaTTa, 3apsiy KUMUK OYIraHiuri, yrapHu KaTuoHra Hucba-
TaH Kyrbialn xoccacu xoc GYIMaraHu ydyH KyTOimaHuil 6up To-
mMonsiama 6ymamm, 1eb kapau Mymkud. Hysnaii Kb, MoHnapHuHT
kyr6aanauman M. @asHCHUHT TYPT KOMIACH aCOCHAA Ty-
(IYHTUPHALL MyMKWH:

a) KaTHOHHMHT KyTONIaII Xoccacu I0Kopy OYIULIN yIyH YHIHT
pamaycu v Kamap karra OYnmacaury; 6) aHMOH paadycy Karra
Oy/IMILIM; B) KATHOH Ba aHWOH 3apsilv KaTta KuiMarra ara 6y-
JULIN; T) KATYOHHUHT 2/IEKTPOH KOHMUIYPALMsiCH MHEPT rasiap
KOH(UTypaIMAsCUTa YXiam GyIMacIury Kepak, YyHKu OyHmau
KOHMHUTYpaLVsIi KATHOH MHHHMAaJ KyTO/IaHYBYaH/IUK XOCCachura
ora Gynani. MKy ToMOHIaMa HOHJAAPUHUHT KyTONMaHWIIK Kpyc-
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TalIap MyCTaxKaMmJIMIMHUHT OY3WIULIMIa Oaud Kelaam, sibHu
CYIOKJIAHULI TeMIiepaTypacy racasiin. TemrepatypanuHr opTUig
OwiaH KyTh1aHUII! XOCCACH XaM OPTaIA, YYHKH TEMIIEPATYPAHUHL
OPTHILM HOHJIADHUMHT TeBpaHuIMHU Kyuairrupaian, MonsapHusr
Oup-Oupura AKMHIAUINIIN 3Ca MOMLIA CTPYKTYPACHHM YarapTu-
PUIITA, ABHU NoAMMOp(hU3M Xoaucacura ojinb Kesiaiy.

IV. 15. BOZIOPOJ1 BOFIAHWII

Bonopon kywin ssnekrpomandmii snemeHT 6M1aH Gupukca,
KyInuMua KUMEBMI Borranum xocwi 6ynaau. HIyHuHr yayH
BOIOPOIHUHT KOOPAMHALMOH COHU MKKUTA TeHT 6Vnam. Bynmai
XOJATAd BOAOPO/L ATOMIW MKKWTA 3appaya opacuia “Kynpuk” sasu-
dacuHu Gaxapany,

Xocwi 6yran k¥iumua 6oFIaHuIIT AcOCU i KOBAJCHT GOFIa-
HU1LIaH OupMyHua Kyucus oynamm. YyHku Kyimrivua 6oraanuin
KUMEBMIA Ba MoseKyanapapo Gorjianuumiap Vpracuia Comup
Oynanu. bynnait Gornanuin Bomopoa Goraammm aeiiviajin.
Bonopon Goraanuur 1880 dmma M. A. Wisunekuis Ba H. .
bexerosnap TOMOHMIAH aHUKAaHrad. Bogopos aTOMUHUHT §-
opburaiuaa GUTTA AEKTPOHU OOp. BUPHHUM KoBajieHT
OoryaHuil Xocus GYaumM Gunan s-op6uran TViiMHamm Ba
BOIOPO/L ¥3rapMac 6WTTa KOBAJICHT GOFJIAHUII XOCHT KMIAIHN,
YYHKM 2s Ba 2p opOUTAILIAP XKY/Ia KATTa SHEPIrUsra ara 6yiranu
VIYH MIITUPOK oTa onmarian. Lyura acocad UKKMHYKA BOAOPOL
Oornanuul ajoxuaa VpuH Tyrtaau. Boxopon 60rIaHUIITHUHT
Xocun 6yIMILKAA BOAOPOI aTOMUAAH IEKTPOHIADHU MamIyM
Japaxana CH/DKWUITNA HATUXKACKIA 3appavyanapHHuHT Xoccanapyi
KECKWMH Y3rapain.

bupukmanapaa ponopon 6uaaH KuMéBuii GornaHumaa
MIITUPOK STACTraH 2JCMEHT aTOMJIAPMHUHT Viuamiaapu
KaHYAIUK KMUKK Ba 11y cabadam siaexrpoManpuiiinrn Kanua
I0KOpM B¥1ca, BOIopoa GOFIaHuLI LY Kaaap MycTaxkam Oyuanu.
Iyuuur yuyn ronopon qrop Ba Kucjaopojt Ounan aHua Kywin,
XJIOp Ba OJTHUHIYTYPT OWjIaH Kyucu3pokx, 60F X0CHJ KWIamu.
Macanan, Bojiopoz OOFJIaHUIl SHEPTUACH (akaT aTOMIaPHUHT

aJexkTpoMaH(puilauru xucobura 103ara KeJarauwaa Kyiujgary.

KMiiMaTIapra teHr 0ynanu (Boaopoa OOFIaHKII HYKTalap OPKAIN
nchonaiaHran):
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H o E 41840 A /Mot Hureerenienn N = 8368 2K /MO0
Huiiioinen @ 20920 K /Monib.  Huiciisivinian S-7531 XK/momnn

Bojgopoa GoriaHKIL IHEPTUACKH Haszapui Xuxatiad Xu-
cobilaHral KuilMaruaan Gupmynua (apx Kuiaam. Bydra cadab
1HIYKIA, BOAOPO/ BOFIAHUITTHWHT XOCHI OF111M/1d 3/1CKTPOCTATHK
rapCcUpilapiaH TallKapy, BOA0poa OOFAaHuIIHWHT JOHOP-
AKLENTOD MEXaHW3MK (2JCKTPOHJIAPHUHT JeJ0KaNU3aIlM -
Aannim) comup 6ysramm. Lyauur yuys 8onopo/t 0 IaHuIIHHHT
xocusl OVIMINMHW Ba HVKOJMINIMHYK DJI€KTPOCTATUK TabCUD
OpKAIM TYIyHTHprO 6Y:1maiian. Bonopon 60F1aHUII SHEPTUACH
MUKJIOPYW Ba Y3YHJIUTH O/JIMI MOJIEKy.1aapapo OOF1aHuIN OlIaH
KOBAJIEHT OOFIAHMII OpalMIvaary MUKopra Tenr. bynaaii
DOEJAHULI MONEKYJIa/IAPHH XOCH/I KMIIHL YIYH eTapiy 6yinanu.
Bogopon 6oraanuiin 0COH Y3WIMILK Ba Te3/1a Kaiita xocui 0¥ia
oMuIIM OwjiaH omaMii KoBajieHT GorFjaHuuyian ¢apk Kuiaiu,
Kyiuna nonopon SoFManmiura MUCOMIAD KeITUPUIANN.

ILKHF, xpucrannuparn (F - H - F) - annoHu 4mM3ukin
Tysuanira ara 6yiub, Bonopoa atomu (rop aroMiapu Ypracura
}Kounanira.

2. Okcanar KMCioTa KPUCTALIMAANM BOAOPO/ GOFIAHMIITHA
KYHWIAr W MEXaHH3M OWIaH TYLIYHTUPUIL MYMKWH:

----H—-O\ 4,0 —0\ (/O' .
//C—C C—C
0 \O-—H-'”-O‘? \0__

Bynmaii xonataa O - H...O opacuaain macoda kuumk (0,25
HM) BViica, BOIOPOJ 9¢d KUCIIOPOIL aTOMIIAPK YpTackra CUMMETPUK
koitammaran 6ynanm. Kapbon kucioTajiapiunr JuMepaapyia
Bojtopon Goranuil GupMyHua GapKapop/mp. IYHWHT YUYH Y
CYIOK, XOJIATHd XaM CaKJIaHA/IU:

/O—-H- e 'O\\

R =G =R

Y 0 H—0

3. Aabaeruaiapaa WukM BoJopoa GOFIAHWIIHWHT XOCHIL

OyauIM KyzaTwiaand. ByHU apoMaTuK aibAeruiiapia KypHii
MYMKHIH:
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Huku sofopon Gornauuin KYIruHa oprannk GupukMantapia
Kysarwiamd. Kynruna xomtapaa 6yHaail Gornasuimay reGpanui
Xoccanapy, SbHM TIOTEHUMA] DHEPTHS Y3rapuiin KeaTupub
YUKAPaIu.

Taxpopaaw yuyn mamepuan

bobrune kuckaua masmynu. Ywby 6060a amomaapuune
bupurumudan xocun 6yayeuu 60FAGP Macaracu Maxaut KUAUHGOU.
Hon Goraarum, kosasenm 6oraanuul, memani 60FAGHUW, 6000pPO0
OoFaanuw 6a ynaprunz moxusmu Kypusaou. Oxmem nazapusicuea
axamuam Oepunadu, earenm (Jviouc) cmpykmypacu, uKKUAGM4u
éa y4aamuu 60raapuune Xocun Gyauwu Mucosaapoa Kypuaaou.
Dnexmpmanguiinuk, oxcudranuw dapacacu, Kaiimapuauu Kabu
HCAPACHAAPHUHZ MOXUSMU 04UAGOLL.

bobnu ypeanuwoan maxcao:

bob yKub uniunrav, Tanabanan Kyiiunarunapiu owimb onui
Tanab KUIuHAIN;

1. MxTuépuii sneMeHT aTOMUIATH BajJeHT JJE€KTPOHHU
aHWKa0, YHUHT BaJeHT CTPYKTYPACHHW E3W1ll, BAACHTIUKHH
TYLIYHHO 01111, DOF/1ap SHEPrUSIC MOXMATHHM TYINYHUG eTrul.

2. DnexTpoMaHGbUIINK MOXMSITHHHM TV TYHIYHUB eTHILL, YHH
MHUCOJIapiia KypeaTta Ofylil.

3. VioHu Ba MOJIEKYJISIP TEHIJIAMAJIAP Ty3a OJIMILL, SIPUM peaK-
UHSIAD TeHTTAMANIApUHK KYIia OJIvill Ba JEKTPOHIap COHUHM
XUCo0J1al OnuIIL.

4. Monekyna Ba MOJEKYJISID HOHJIADAATH aTOMJAAP YIYVH OKCHIL-
JIAHMIL JapaxanapuHy Oearuiai ojmil.

Mawgaap

I. Banent anexTpornapuu HyKranap opkaiu 6earmiab Ca, Se,
B, Br Ba Si aromiapu CUMBOIIAPMHY C3UHT .

2. Kyiinaary xap 6Mp- MOH yYyH TAIIKM 2AEKTPOH KOH(DU-
rypauusanm 6earmnanr: a)Mn™, 0s*?; 6) Cu', B) Na™, r) Cr',
n) Pb*,
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3. AHMOHIAp paaMyCHapuHMHT KaTHOHJIAP paauyciapuiaH
KATTAIMTHHM TYIIYHTHpUO Gepuiira XapakaT KWIWHT.

4. Tajorennap Katopujia yIapHUHT aTOM SUIPO 3apsiiv paKamu
Oesirmiapy opra GopuiM OUIaH 2MeKTPOMaHMUIIATH KaMain-
HIMHY TYIIYHTUPHHT.

5. Kyituparu MomnagapHUHT xap 6GUpM VUYH UKKU Ba-
puanTiaru Homnapuu 6epunr: a) NF,, Cr,O,, NbO,, SeO,, P,Cl,
TiF,.

Tecm caeoarapu

1. Kyinnary KeITuprirad MoJieKyJialapHiHT Kalicd oupunia
“TT” GoFnaHMIL MaBXY/L 6Vamaiam?

a)CO; 6)N,; B CH; rCH,; n) CH,.

2. Kyiingary MOJeKyJajlapHUHT Kalicw OMpuia Iunoib
MOMEHTH HONra TeHr 6yiaau?

a) H,0; 6) NO,; ) CO,; r)CCl; m) HCL

3. Kyiinmary vonnapias Kaiicy OupyMHUHT MapKa3uii aToMmuna
rUOPUIUTAHMINTA MOMVIUTHAK Kam?

a) 8i0*; 6) PO B) SO 1) ClO-, n) GO/

4. Kyiiugaru MosekynajapHWHI Kakicu 6Gupuna sp® d*
ruOpMIIaHNIL Ky3aTuiann’

a) SF;; 6) XeF,; B) CIF;; r) JF;; n) HF.

5. Kyiiuna xeATUpUATaH BOAOPOLIU OUPMKMAIAPHUHT
KAiCHHUCHIa MAapKa3uii aTOMHUHT THOPMIUTAHWIITA WHTHIIUILHN
Ky4iy HaMoén Oynaan?

a) CH,; 6) SiH;; B) SnH,; 1) PbH,; 1) AlH,.

6. Kyitnpary 6upukmaiapHuHr Kaicu 0Oupiaa KpeMHUKHUHT
BAJNIGHTIIMTY TYHMHMAraH xucobnaHamnu?

a) SiF,; 6) SiH,; B) (Si0,) : )ISIF,P; 1) Si0,2.

7 Kyiinnary oneMeHTIapHuHT Kaiich 6upu 2aekTpomMan(puii-
JIMK XOCCACHHU Kyl HAMOEH Kuamu?
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a)0; 6)N; B Cl; r)S; mJ.

8. Kyiiunaru aToMJIapHIHT Kaiicn Oupy I0HOP-aKCHTOp Me-
: J1apk ‘
XaHu3M Gyitnua KuMEBMIA GOFNAHMIN XOCHJl KUIMLIA MyMKIH.

a) Cs; 6) N; B) Na; 1) Ca; 1) Mg.

9. Kyimaarn MOLJaJapHUHT Kaicu Oupy 0KOpH KailHail
Temreparypacura sra?

a) HF; 6) HCl; B) Ar; 1) H,0; m) HJ.
10. Vriepol MOHOKcHInIa Hedra “c” GOFIaHuL Mapxy?
a)0; 6)1; B)2; 1)3; 1) 4

11. Kyiumaru GvpvKMajapHUHI Kalcy 6upuua KOBANCHT
GOFNAHMII MAKCUMAIl KUiiMaTTa ora?

a) H,S; 0) AlH;; B) NaH; r) PH;; 1) KH.

V BOB
KUMEBUHM TEPMOJIUHAMMKA

TepmonuHaMUKa UCCUKIHK SHEpPruscy OunaH OoIIKa XUl
yHeprustnap opacuna Oynagurad myHocabataap xakuiaru
rawmMoTip. TepMoauHaMuKa cf3u rpekya therme — MecHKIAK Ba
dinamis — Ky4 cy3napunaH oJIMHraH oyiud, YHUHT MALHOCH UCCHK -
NHK Oriad BOFIMK, OViIran Kywiap TYFpyUcHiari (paHHW aHraTamu.
YuuHr Basudacy TYpiaM CUCTEMaNapHMHI Xoccalapy Ba yiapia
Oynaérran kapacHiapHu YpraHunyiaH uéopar. Kumésuit tepmo-
JIMHAMMKA YMYMUI TEPMOIMHAMUKAHUHT OUp KUCMU BY1ub, TepMo-
JIMHAMWKA KOHYH Ba KOMIATAPMHWA KMMEBHIA sKapatHiapia KyIuiaHu-
taHd Teknmpan. Hlyxra kypa, yMyMUid TEPMOAMHAMUKAHWHT 6ab-
31 KOWIIa, TYLIYHYA Ba HOMIAHUIIIAPDUHYA KUCKAYa 3CIaTud yramus.
TepmonuHamuka ya oymumiian nbopar 6ymo6, oupuHun 63mmum
KOHYHUHM OOILKA OVIMMHMHI KOHYHMAAH KenTupub umkapud
6ynmaiian. LUyHra kypa, xap kaicu 6¥nuM anoxuia KoHyH jeb
aranany. Wlyunait Kunub, TepMoauHaMuKa yuTa: OUPUHUMY,
VKKWHYM Ba YYWHYM KOHYHIapaaH ubopar. Xap Kaicu KOHYHHUHT
yaura xoc nocryiaatu Gyaramurugan 6assan 6y 6Ynumnap
TVrpuaad-Tyepu 1, 2, 3-niocrynarnap uebd xam atanajim.
bupuHun KonyH 1842 iiwia P. Meliep ToMoOHWIAH, UKKWMHYM
KonyH OupuHumaan omauH —1824 iimnma C. KapHo Ba yuuH4YH
kouyH 2ca 1912 imnpa HepHer toMonwian kanid stuiraHd Ba
taspudrranran. Tabuataa Kyn yapaigurad spuiln, COBHIL, UCHIIL,
OKCUIUTAHULL-KARTAPWITUII, KPUCTAJUIAHUII, KOHAEHCATIAHUILLI,
raJIbBAHUK XapaGHIapHUHT TEPMOIMHAMMKA KOHYHIapH acocuia
TANKWH KWIMHWIIN MaKcaiara MyBoduk, 6¥nanu. YMyMuii Tepmo-
JIMHAMWKaHY YpraHuiinad aBaji mry OyiMIia KeHr KyJumaHnaauras
cucTema 1c0 aTtajyBuM TYIIYH4YA OWjaH TaHuimamui, Tamku
MYXUTHAH aMaiia €k (pukpaH axpatud ojiMHraH Ba Gup-oupura
TABCUP OTUO TypaIuraH Moaianap €Ky KUCMJIap rpynracu cuc-
Tema jieh atananu. bupop acbobna, uyHoH I Konbana, mpobupKaia,
COBMTIMY MalllMHaNapia, PeKTH(MUKAIIMOH KOTOHKaaapaa, aToM
peakTopiapuna 6ynaérran Typau KUMEBUM Xamaa (U3MKABMIA,
KapaéHnap Y3ura Xoc MyCTakwI TYpJIM CUCTEMaiap/ia pyii GepasiiTu
neb xucobmanami. CucreMaHnuHT (DU3HMK BA KUMEBUI XYCYCHSITIApA
MaXMyacH 111y CUCTeMAHUHT X0JiaTh [1ch ataiay. by xoccanapnax
GupopTacHHUHI Y3rapuiiiv OOLIKAIApWHUHT Xam Y3rapuiuura cabad
O6ynanu, uyHKHM yaap ¥3apo TYpiu KOHYHIap acocuiaa GoraaHran
oynany. TepmojHaMKUKa MOUIJIAPHUHT XOCCAIAPUHY DHEPIETUK
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XKUXaTaaH TaBcuduiaiig. YHUHT GUPUHYH KOHYHHM SHEPrUSHUHT
CaK/IaHMIL Ba OUP TYPAAH MKKUHYK TYPra aiIaHmil KOHYHUHUHT
Xycycuii KYpuHHIIY 6YHO, SHEprust Xuiuiapy opacuiia cudar pa
MMKJIOpWI MyHOcabaTaapHUHT OOpauruHM Kypcaraau. Tepmo-
JUHAMUKAHWHT OUPUHYY KOHYHUTA MYBO(DHUK, AJTOXMAIA OJIMHTaH
cucTeMana SHEPrussHUHI YMYMWHA MUKAOPH V3rapMmauiu,
3Heprusa Mykoanb KkerMaiigy Ba iykaan 6op 6¥nvaiinu. by koHyHHu
P. Meitepnan omus 6upraan Mapra 1748 imana M. B. JlJomoHocoB
6aéH a1ran omu. X1X acpHuHT yprajapuaa MeXaHuMK WITHUHT
HMCCUKJIMK Ba MCCUKJIMKHUHT MEXaHHWK UILTa aiIaHUIIM YCTHAA
0/1M0 BOPWITaH XKyla aHWK TaXpUOaIap Ba YIaPHUHT HaTHKANapH
Xamla YHAAH KeHMHTU TEeKIIMPUILIAD MEXAHWUK 3HEeprUugHU
HCCUKJIMKKA aiTaHuIly MyMKWHIMTUAK Kypcarau. 1847 iwmna
[enbMronbll “SHePrusHUHT CakjlaHuLl NPUHLANNHI YMYyMUi
Tap3lia Kyiumaruua tappuquiang: aJ0Xuia OJMHTaH (AKPATHIraH)
CHCTEMAHHHI YMYMMii SHEPIHSCH Y3rapMac KuilMarTra ora 6yaanm.
Y iiyknan Gop 6yamaiiam Ba iykomué xam kermaiinm. Tepmo-
IMHAMUKaHUHT Oy KOHYHUra OMHOaH, MyKIAH SHepryg onub aba-
JWH IIIAMrad ManivHa Kypu6 6¥imvaiing. Ly Bakrraya TepMo-
JMHAMUKAHWHI OMPUHYM KOHYHMTA 3UI Kelaiurad Gupopra xam
MHCOJI yupamaraH.

Oueprus iikoamaiiaum Ba ityKran 6op 6ynmaiing. Arap 6upop
Kapa€H IaBOMMIA SHEPTUSHHUT OUp Typu MYKOICA, YHUHT YpHUTa
SKBUBATCHT MUKJI0pAA 6Up Typu niaiino 6ynami. by KonyHHUHT
mMaremMaTuk udonacu Kyuuaarn KypuHumna uhonanaHagm;

AU=Q— PAV

bynga: AU - cuctreManuur uaku sHeprugcn, Q — cucremara
Oepuiiral MCCHKJIMK MUKIOPH, P — CUCTeMaHUHT GOCHMH.

V - cucrema XaXMUHMHT Y3rapumm, P +AV = A Gyiras-
Jurn yuyH, AU= Q - A xypuHuILIa XaM E311L MYMKHH.

Xap Kauzail KUcM MawiyM SHEPrisl MUKJIOpHra sramp. JKucm-
1a OysiraH Gapua SHepPrusi MUCMHWHT YMYMUH DHePIrusicH Leiiiamm.
JKMCMHUHT YMYMUi 3HEPrusich KUMEBUIA TepMOJUHaAMMKana
CUCTCMAHUHT WYKM Heprusicu acd arananyi. CHcTeMaHUHT UYKU
DHEPruACH YHAAIW MOJEKYTANapHUHI V34p0 TOPTHIMILI Ba
WTapWINIIL, WirapujlaHMa Ba aiilaHMa Xapakart, MOJIeKY/ia W4uaa
aTOM Ba aromjap rpynnaci TebpaHuil, aromiapia 3AeKTPOH-
JIADHWHT alfIaHKII, aTOM siIpocua 6YiraH Ba X0Ka30 SHeprusiiap
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iiHFMHAMCcHra TeHr. MUKy sHeprusi CHCTeMa X0IaTHHM OMIIupaiiq.
CUCTCMAHWHT WYKY SHEPruscy MOANANAPHMHT XWiWra, yiap-
HUHT MUKIOpHUra, 60CHM, TeMIepaTypa Ba XaXMra OOFJIHK,.

KucMmIoarn MUKW 3HEPrUSHUHT MYyTJIaK MUKIOPUHU yiruab
OyMaiim; Macanad, M3 KMCIIOpon, KM BOJIOPO MOJIEKY/IACH MYKH
HHEPTUSICUHUHT YMYMWA MUKIOPAHA GWIa OlIMaliMiU3, YyHKW MOIVIA
XAp KAHYa Y3rapMacuH, y SHeprusicu3 O¥na ommaiimd. Llynuur
VIYH aMaTia JKMCMHUHT XOJIaTy Y3rapraH BakT/1a HUKH SHCPrHAHWHT
KaMabuil Ba KYNAMMIIMHATHHA aHuKTaiiMi3. MacanaH, 2 Xakm
pomopon 6wraH 1 xaXM KHCIOpOI apajalliMaCUHUHT WYKH
sueprusicntn U, 6uian nonanaitiuk. Apanaiumany J1eKTp YIKYHA
¢paammna nopmiartud, cys OyFd XOCWI KMIAWIMK. YHUHT HYKW
sneprusicuan U, Omnan ngoganaiiMus. Apanaiima mopriarad,
cucremaza muku sHeprust U, nan U, ra ysrapamm:

AU=U, - U

Bynna: AU - WUKM SHEPTUSHUHT Y3rapuiliy; YHUHT KAiMaTH
dakar U Ba U, napra, sbHH CUCTEMAHHHT 1aCT/IabKu Ba OXMPry
Xonarura OOFIMK, aMMO cHcTeMa OMp XONMaTIAH HKKUHYM XOIaTra
Kail ycynma yrrammurura GOFIMK, oMac.

MamwIyMKu, KUMEBHAH cUCTeManapaari Xap KaH/ai sHepreTnK
y3rapulLLIap SHEPrUsSHUHT CAKIaHUII KOHYHATa MyBOMUK 6¥namm.
DHePrusHUHT CakJIaHUIIl KOHYHHUIa aCOCaH:

Q=AU+A

Arap 6ocam noumuii (P=const) 6¥nca, xaxm y3rapuiiu
xucobura wni Gackapuiaay Ba IIYHra Kypa:

A=P(V,-V)=P-4aV

6ynanm, 6yHna AV - cucrema XaXMUHUHT Y3rapunm A = P AY
oynranu yuyH (V1) TeHrmamanu Kyiuparu KypUHMIIIA €3MII

MYMKWH:
Q=AU +PAV
OyHma: Q , - PEaKUMSIHMHI y3rapmac GOCHM/IATH UCCUKJTUK
abdexru. bynnan:
AU=U,-U Ba AV=V,-V,
Iynra acocan:
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Qp:(Uz"U1)+P(v2'v|):U2"U|+Wz”H/::
(U2+W2)"(U|+Pvi)

sz (U, + PV)) - (U, - PV))
Teurmamanary U+ PV — karTaiuk CHCTEMAHUHT SHTANbIASCH

(ceukimk TyTymu) aeivnamm Ba “H” xapdm 6uiaH GeruiaHami.

U+ PV=H 6ynrauu yayu: Uyt PYs=H, sa.U + PV, =H .. by
Xo/uia (2) TeHIiaMa KyHunaru Kypuﬂmura Kcna.nn

Q=H,- H =AH

Uccuknuk iotuur dunau coamp OynaauMraH 3HAOTEPMHK
peakumanap yuyn AH Mycbar uiopara sra 6Yim6, AH >0 6ynam.
Mceeukimk yukapui 6uian commp 6yﬁa,rmran IK30TEPMUK
peakuusinapna aca AH manbwmii uiopa onnan ésunamu AH < O
Oynam. Macanan: CH, + 20,=CO, +2H,0

AH= -875,4 kX - axmpmnk peaxuu,q

CaCO,= Ca0 +CO,
AH=+158,3 kXK — 3HIOTEPMHK peakiimsi.

Hemak, SHTIBNMHMAHWHAT Y3rapunim 60CHM JOUMUI Oynrarmsa
cucremara Oepuiaaura €ku axpaiub YMKAIUraH UCCHKITAK
MUKIOPHHU DWIIMpaiuraH TepMoImHamMik GyHKimsmp. KuMepnit
peakuMsiapia UIITHPOK STYBYM MOJJATapHUHT XOCcalapu
Y3rapuldruHa Konmait, Gamky CUCTeMAHMHT SHEPUSCH Y3rapuiiu
HATIZKACKH/IA MCCUKJTAK aXPaTud YMKAIH EKHA I0TWIAIU,

KnméBuit peakimsiap natvxacuia axpannt YnKanurad éku
IOTHJITHTAH UCCUK/TMK MUKIOPU KVpcaTHO E31naiurad KUMEBHIA
TeHrnamanapra TePpMOKHMEBHH TeHraamajaap jeilunanu.
TepmoxknmEBnii TeHrNaManap mMacca Ba SHEPrUSTHHHT CAKJTAHUII
KOHyHIapura puog Kunub tysunanm. Peaxums HaTwxacuna
¢1>xpm1u6 YMKAIUTaH €KW I0TUNIAIUTAH UCCUKIMK MuKopu Koy
ékn kXK/napna ndonananamy, (1 kkan = 4,18 kK). Kumésuit
peakumsl BakTHAa axXpaanb YMKKaH €KM I0TWITaH UCCUKIIMK
MUKAOPH PEAKIMAHUHT UCCAKIMK 3(pderTn neiimnany sa AHp
OunaH Genruiasany.

Onnmii Mompaiap (ieMeHTIap)IaH | MO MypaKKas MO/Ia XOCKT
OyimMIIIna BKPATMO UMKAMraH EKI IOTWIAATaH WCCHKJIMK MUKJIOpH
MOIIANIAPHUHT  XOCH) OF/iil HCCHKArA feivnanu. Xocun Gyt
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neenmarn AHY, o Gunan benrinasany. Xocun GYIHiI MCCUKJINTH
sAp oM Hopma 1apoutaa (273 °K na sa 101, 325 k11 6ocmna) 1
MOJIb MOJUIA YUVH XMCODIaHATM, IIYHWHI YYYH TEPMOKMMEBUI
reHramManiapia Kacp koabgurmeHTap xaM Kyiunanm, MacaiaH:

I 1 =
3N, +5 0,=NO -9, 40 KX.

MoJUIapHUHT XOCUA OYIUIT UCCUKIHMKIIApU KMMaTH,
VJIADHWHT arperaT XoJjatura xam Oornuk 6§namu. HlyHra kypa,
TEPMOKMMEBHH TEHTIaMaIapia MOAAATAPHUHT arperar Xonarjiapy
xam K¥pcatud é3mnam. Xo3upru KyHaa cranaapt wapownraa 8000
JIAH OPTUK, MypaKkKal MOJIIAIADHUHT XOCKIT OF/IHILI HCCUKJIMKIapH
Taxpuba iy GunaH aHuk1aHrad. Macanas, CyBHUHT OyF (AHom
H,0 6yr =241, 84 k2K) Xocu1 OY/IUII MCCHKJIMTM CYIOK XOJTaTaaru
LyBH'HI-ﬂ' xocun Gynuum uccukymru aca AH %, H O =285, 4
k2K ra Tenr. Illynra kypa, Xocut 6y/1Mill MCCUKIMKIAapU KMaTH
kypcarwiranga AH %, x5, OWIAH Oupra MoOLIAapHWHL arperar
XONaTIaApuHU K?pcawﬁlm Kyluaaru Genruiap xam &unaim. a3
XOJupary Momia - e OwinaH, CyloK Xo/ulard momia - ¢ Owias,
KATTUK X0/maru Mojiia - ¥ 6wian udogaiananm.

TepMoaMHAMUKA KOHYHUTA MYBO(HK peakuMsi BaAKTHIA
UCCHKJIMK aXpaiaub yukca, CUCTCMAHUHT MCCHUKJWK TYTUMHU
KamMafranauru cabatim, peakLMSHUHT NCCUKINK 3(hhekTy
maH it (—) nitopa OuaaH, MCCUKIMK 10TIca MychaT (+) uiopa
6unan kypcatmiagu. [leMak, peakKlIMSTHUHI TEPMOIHHAMHUK
ncenimk 3ddextn AH repMOKUMEBHIA UcCHKINK a(dexTn Op
HUHT TECKAPH MIIOpa OWJIaH OJMHTaH KUHMATHUra TeHTAHD:

—AH=0Q, &unAU=-0Q

P

KHMEHMHT TepMOKHME OYIMMH peakKlIMAHHHT HCCHKTHK
addexTiapy Ba yiapHuHT Typau dakrtopiaap OuiaH Kaujaan
GOFIAHTAITMTMHY YpraHanyd. TepMOKHUME UKKHTA acOoCHil KOHYH
Ba yJIapaaH Keqmd uMKaauraH HaTwxanapnas uoopar. by 6ymam-
HUHTI acocuii KodyHnapuaad 6upn Tecc xoHyHM xucobnaHamw.
DHEPrusTHAHT CaKJAHUIT KOHYHM, S’hHU TEPMOIMHAMUKAHIHT
GupuHuu Konyru pyc onmamu I, M. Tece Taxkprbanapu acocuza 1840
iunaa Taspuduanran: “KumEénit peakuysjapHuHr yarapmac
XaKMH Ba Y3rapmMac 60CHMIATH UCCHKIIUK (DPEKTH CUCTEMaHUHT
BOIILIAHFUY BA OXUPTM XoJjaTura OOFIMK Oyaud, XapaéHHWHT
SopuI iynvra, KaHaai opajivk, Gockuuiap OpKajiy yrramimrinra
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OOFJMK 3Mac. TepMOKMMEHUHT amaina Kyn TarbuK KuMHaIMran
Oy MyXuM KOHYHM siHa KYWUMZarnya TajakpH KuidHUIM Xam
MYMKHH: ”PeakliMsiHUHT MCCHK MK 3bexTr KapaduHuHT KaHaaii
yeynia onnb Eiopmumura OOFIMK, 3Mac, Ganku daxar peakumsiza
uurmp?’x STacTraH MOIJAUIAPHMHT NACTIabKy Ba OXMPIU X0Ojnarura
Oormik”. Kearupuiran TabPUQIAPHUHT WCBOTH Mucommna CO
rasu Cea O, naH UKy Xuj #iyn Ounan Gesocura, YIiepon B;
KUCTIOPOIHMHT OMpUKMIIM xamma CO XOCHJI OYIuuM opKamm
OIMHUIIM MyMKHH. By epna Tecc KoHyHura mysogpuk, CO, xocun
OVIMIL MCCUKITHK 3(hexTH AH, 6apua 6ockuunapna Ky3amrr§umral-r
MCCUKIIVK a(deKTIapuHmHr WHFUHIOMCHTA TEeHT O¥namu, sruau:

AH, =AH, + AH,
Hapxakpukar, Co, |

C+0, =C0, +AH, (a)

peakuusicu €pnamuna 6up 6ockuuna éxu

C+I/202=C0+AH2 (6)

CO +1/20,=CO, +AH, (5)

PEAKIMSIIAPY OPKATTM MKKH GOCKHYIA XOCKT KWIMHULLIY MyMKHH, (6)
Ba (B) TeHIMamanap Kyiumsica, (a) TeHriama ke YnKamm. emak,
AH, = AH, + AH, 6Ymanu. Taxpubana AH % = =393.3 kXK/Mo,
ARP, = —111,3 xX/mons Ba AR, = —282.8 kXK /Moib akammry
anvknanrad. lynap acocuna CO. aunr XOCHIT OYIHLL MCCHKTMTH
AH,=-AH, vaH,~1113 +(=282,8)~394,1 KK /v ra rexrAvm
Tonamus. slHa 6up mucor: I'ece KoRyHUHE TaTOMK 3116 SO, Ba H,0

nan H,SO, xocun Gymwmm peakim ;
0, ACUHUHT UCCHKJIK H(PeKTHHY
XucobnaiiMus;

SO,+H,0=H,80,~AH (a)
$ +1,50,=S0,—AH,  (g)

H,+050,=H,0-AH, (g
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H,+S+20,=H,80,-A H, (2)

bynna: AH,, AH,, AH, - SO,, H,0, H,SO, napuuHr Xocui 6ymm
MCCUKJTMKIIApU. Arap (1) TeHraamajiaH (6-8) Hu omub Tanumacax,
(2) TeHryIamMa 9uKanM, aeMak: AH = AH, — AH, + AH,, abHU
AH =+ZA HK'&. IOKopusa KeaTHpuiIraHnapaaH KuMEBMA
PCAKLIMSATAPHUHT UCCUKIIUK (KT MaxXcys10Ti1ap XocuJT 6YmIL
MCCUKJIMKTIApH HUFUHANCUAAH JACTIa0KW MOIIANAPHUHT XOCHI
OYITHILI MCCUKJTUKITAPY UMFHHIMCUHM aiiupyu0 TaliaHraHUra TeHT
JleraH xyJjoca Keaub YuKaum, sibHu;
AH=%nH_ -Zp-H

IACT . MO
OyHua: n, p - MaxcyjioT Ba JacTiabKu MO IadapHUHT
CTEXMOMETPHK Kox(hpuiineHTiapu.

Hlyspaii kuanb, lecc KOHYyHM Ba YHIAH KeM6 YnKaauraH
HaTiKanaH (orinananub, uceniyiMk shdekTy HOMARIYM EKU
yauaul KuinuH OYiraH Xapa€HIapHUHT UCCHKIMK 3hdeKTHHM
TOIHLI MyMKUH. [€CC KOHYHMHUHT HATIDKAIApUIAH GUPU Mabiym
6up Mypakkalb MOANAHMHT OLIMIA MOMIANAPTA AKPAJNIT UCCHK-
JUTM KUAMAT XUXaTAaH yilia MOUIAHUHT SIeMEHTIapIaH XOCUI
OynuI  WccuKIMIura TeHr 6Yam6, uiopa KuxaraaH Kapama-
KApUIK 3KAHJIMIHHKM TaclMKJIOBYM KOHYHAMD. By Hatuxanwu
JlaByaspe-Jlaruiac KoHyHM XaM J1e6 IOpHTHIIAIN. Ulynra xypa:

AH, ..=—A ' i

'ecc KoHyHMIaH Kenub YMKAIUraH SHa GUp TepMOAMHAMUK
XHUCOobIaL yuyH MyXuM OYiraH HaTvXa KyHuIaruaa u3ox/1aHaiu:
PCAKIIMAHIHT HCCUKTMK 3(D(DEKTUHY TOTTUII YUYH peakiiist HATH-
Xacua XoCui OyiraH MOAJANIAPHUHT XOCHA OYAMII UCCUK-
JIUKJIapY WAFMHIMCU/IAH, PEaKIIMsITa KUPULIYBU MOIATaPHUHT
XOCWJI O¥JIVII MCCHKIUKAAPU WUFUHAMCHHM alupuIl Kepak.
Macanan, ymoy ymyMmuit peakims yuyH:

aA +BB=cC+d]
PEAKLIMSIHUHT UCCHKJINK 3(exTr Kyinnarnua ésunamm;
AHp =(cAH +dAH) - (aAH, + BAH,)

OyHna:
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(¢ AH‘, + dA Hﬂ) — peakims MaxcyloTnapuHunr Xocuit 6¥nuin
" HCCUKIMKAADY ity HJIACH;
(aA e TBAH ) — peakimg YUYYH OvHray MOIaapHUHT
XOCKH Oymum HCCUKIIKIApK HuFwnmcn:
a,B,cBad — MOIUIANAPHUHT omummary CTEXHOMETPUK ,
. Koa(punmentap.
Mlynv xam aiirymg KEpakku, l'ecc KoHyHn “peakumst u

o CCUKITMKIapy
HIUCHHUAHT TouMumii KOHYHU” 1166 Xam IOPUTIIAIN:

AH =3AH —3yAH
LLI MANX. AT, MO

LUyHra kypa, Tecc KOHYHUTra siHa Kyitmmaruya
Ocpunanu: Kemma-icem Gopaduean Oup Kamop

CH, + 20, = O, + 2H,0(c) ~ AH kX,

Macana. Hopmay Wapoutna 100 n meran @y
Kanga MCCUKITHK axpamu6 YuKanu?

1 H u1. Tecc Konynura acocan

. e PCAKLIMSHUHT HCCHKNK

g;%d;;ﬁr;lﬁ a?] H = (AHe, + 2AHyp) — (AHew, + 2AH,0) ra Teur

; - ARansaman CH,, CO, sa H,0(c) JAPHUHT XOCHI 6§muy

CCUKITMKIIAPUHMHT KHAMAaTIapunm Tonamus:

IPHATaHIa

AH[._."‘= —74.85 KK /Mo, AHCO: ==393,51 xX/monp

AHn,0(c) = —285.84 KK /Mo,

C'rfmug?'r HapouTna ommmii MOMIanapHunr (snemen
XOCH O¥mig NCCHKMKIIADUHAHT Kuitmary HOJIra Tey
KumnHran. 1lynrg Kipa,

VKHHMaTJIapHH TEHIJIamMara KYiu6, peakumsy
hdexTinn Xucbnaiivms:

TIAPHUHT)

HHI UCCUIITMK

AHp =[-3936 + 2. (—28591)] - (=74,87) =—890,57 kK.

Peakims TeHIIamMacura acocan liponopuus Tysu6, 100
]

p HKEUI g

J1 MeraH
1coonan
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22, 45 CH, énranma 890, 57 k2K mccuknmk umkea, 100 g1 CH,
EHranma x KX UCCHKIIMK YuKaou, OyHmaH:

890,57 - 100
X=———"
22,4
Peakuusa BaKTHNA MCCHKIIVK YUKMILUIAH (kM 10THIMIIMIAH)
TaUIKap¥ CHCTEMA KEHTaMMUIM YYyH WL OaKapuiIvILU XaMm
MYMKHH; Macajia, Cynb(har Kucjaorara pyx TabCup STTHPUIL
peakimsicuia OyHu SIKKOJ KYPUIL MyMKHH:

Zn e sto4-: ZnSO4 + l"]2 + ]43 K)K

=3976,2kX:

1-xomar 2-xonat

UI U2
banb3aH peakimsiia MCCHKIMKAH TAIIKAPY SIIEKTD SHEPTUACH XaM
xocut Oynaaun. Arap 6u3 akar peakimst UCCUKTATMHI OMIMOKIM
Gyacak, peakius BakTH/a SHCPTUSTHUHT YMYMHIA Y3rapuinyaag
Gakapuiiran vl MUKIOpUHK (8KM XOCW GYrran SJIEKTP 3HEp-
TYSIHK) YNKApUG TanuiaimMus Kepak. Peakimst BakTiaa axKpaymb
YMKaIUraH KU I0TUIAIUTal YMyMUH 3Heprus MUKIOpHAAH
KEHTaliy1ll y9yH GaXapujiraH Il MHKAOPMHY aliMpHO TanuiaraH-
JlaH KeHMH KONAANTaH MaKCHMAl UCCUKJIUK peaKuAsSHUNE
uccHKIHK d¢ppexrn ne6 atananu. CucteMa MYKM SHEPTUSICHHIHT
y3rapuiim cuctemara OepuiraH UCCHKJIMK Ba CHCTEMA baxkapran
uim A xuiimatiapura 60Enuk 6ymamm:

AU=Q—A

OHAM TCPMOAMHAMUKAHUHT OUPMHYM KOHYHUHU TYpIu
KMMEBUH XKapaHnapra TaTouK, Kuiamus,

I'ecc KOHYHHM Ba yHAaH Keaub YyuKaauras HaTWXanapuaH
(hornananu® Typim TepMOKUMEBUIA XUcoBiIap IOPUTHLIT MYMKWH;
TEPMOKUMEBUN TCHINAMAIAp PEAKLMSIAPDHUHT UCCUKIUK
a(eKTIAPUHI TONUIITa MMKOH 6epUbIHa KOIMAil, 6aiku ynap
acocuia TYpii XapaéHaap, XymilalaH: Spyill, KPUCTA/UIAHULL,
HEMTPATAHMIL, MHAPATIAHWIN, EHWLI, TIAPYATAHKILI Ba XOKA30
Kabu amasiia Ky yupaiuuran KuMEBuii Ba (bu3MK XoMcanapHuHr
MCCHKJINK SDOEKTAAPUHM KEJITUPUO UMKAPULIT MyMKWH. Kyiiuna
Ly JKapaCHiap Ba yIapHUHT MCCUKIUK 3¢beKTIapuay Tonmm
yeyniapy GMiaH TAHUIIMG YUKAMK3.
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V. 1. EHWIN PEAKIIUSICHHAHT UCCHEJIMK DODEKTH

Exum ueeukanuru ne6 6up Moib Momia Tyia éHuo, 10KopH
OKCHJI XOCHUI OYITHLIN YUyH capdiaHraH MCCUKIMK MWKIOpUTa
altrunamu. By craHiapT LIApoOUTAA aHUKIAHAAM Ba XHCODIaHAIN.

Macanan, NH, MonexkynacuHuHr €EHUIN DEAKLMACH
TEHIJIaMacH Kyiniaruia sunamm:

2NH, +40,=N,0,+3H,0 +2 AH (2)
Oy epna:

N,+3H,=2NH,—AH  (a)
N,+2,50,=N,0;, —AH, (6)

3H,+1,50,=3H,0 +AH, (8)

peakUMSUTApUHUHT UCCHUKIUK 3dbexTaapn xucobra oivHIraH
xonna, (6) Ba (B) TeHriamManapaaH (4) TeHraaMaHu anupuo
tanabd (a) renriiama Keub YMKHAIIMHKA KY34a TYTraH Xoa1a

AH 2, A.H‘; + 3A!2_!2 + 2&H3 HU KeﬂTHpHﬁ q“KapaMHS

1 MONB-9KB. KHUC/10Ta OiIaH | MOJIB-9KB. MIIKOPHUHT Y3ap0 TALCHPH
HaTUXacKuia axpajiud JYMKamoural MCCUKINK MHKIOPHU
HelTpALIAHMI PeaKnNACHHIHT HecuEMK ddidexTn 1eb aTanany.

Heiirpamniain necukinru Kyuaaru opmysia époamuna xucobnad
TOITHIANN:

AH H KU QH = t(lml he +r:!? 6y ammmna

FucTonag
bynna: G- WMmaHuHT COMMINTUPMA UCCUKJIMK CUFUMM,
0,753 xXK/r- rpai;
C,- 3pUTYBUMHUHT CONMIITUPMA UCCUKJIMK CHFUMH,
4,184 1OK/r-rpan D, = -KWUCJIOTa SKBUBAJIEHTH,;
m, . - WIKHM CTAKaHHUHT MACCacH, T;
m, - PUTMAHUHT Maccacu, I.
1 MOJIL MOJITA SPUILLK KapaéHUaa axpanud yukaamrad €ku
IOTHIAANIAH MCCUKJINK MUKJIODU SPHIM HCCHEMMK d(hdexTH
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Jeliia/u Ba Yy peakiAsHUHI MCCHKIIMK sdextu kabu O, EKK

Al Guian Genryiadaan. Dpuill ACCURINTH Kyiunaru hopMyia
(Vitnua XucobnaHanm:
_C-m- A M 0
AH3= 71000
Gyiuia: C - SpUTYBYMHUHT CONMLITAPMA NCCHKIIMK curuMH (CyB

vayn C = 4,18 xX/r-rpazg ra TEHr) m - 3pHUTMa, Aﬁti;
|eMIepaTypasiap alupMacH, M, - OPUTAH MOM&I:{HHF HHCOM
MOJICKYJISIp Maccacu, m, - 9puran MOIUIaHMHT MacCacy. Cyncu;
(v Ouiad cyBIas 1 MOJIb Ty3 rUpaTi XOCHII 6y Xpanu
AMKAJMIaH MCCHKJIMK MHUKIOPH THAPATIAHAI MCCHKJIMIH
neitmram. TruapaTiaduil  ACCUKIINTH Q A H_uu Tonum"?qyn
CYBCU3 TY3HWHT 3PHII UCCUKJIUTH Q, maH xocunl oyiraH
[ WAPATHUHT 3PHII MCCUKJIATH Q,' afinpu0 TauIaHamI:

Q=0Q,-Q' e&u AH = AH, -AH/
Macanan. 2 © cyseus CuSO, 50 r cysna sputwiratiia
remneparypa 4 rpajycra Kyrapuiaim. CuSO, HIHT rUApaTIaHuL

MCCUKJIMTHHY XMCODIaHT .
E 4 u m: a) cyseus CuSO, HUHT 3pulll MCCUKJIUTHHI

xHcobnaiMus:

AH, = 71000 2-1000

6) AHr = AH> — AH?' = —66992 — (—11,52)=
=73,512 xXK/monb

(ruaparT-MOoJUIaHNILI-9K30TEPMUK xapaé). MonanapHuHr xoc?m

OV MCCHKJIMKITAPUHA Gup-Gupura TaKKoc/all HaTixacna
YA HaJIn:

w“ﬁnﬁT P!’fil.a Kdi::geac;ﬁ{a,uﬁanunnm MamIyM KATOpH/IA TYpral
SNeMEHTAApIAH OuprKMaiap XoCuia GynMmmaa KysaTuiaauran
MCCUKJIMK Y3apo OMPUKYBYH IEMEHTIapHIHT TapTUO paiqaw}ﬂa?pn
opacuzary (papKHUHI OPTHLIN Gytan opTid Gopa. Macanan:

1
AB ol —413 0 xK/moib: 3 AH —321,0 xXK/Monb

l AH  =231,1 xXK/moub.
3 AICL
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By epna 6irra KUMEBMIA BOF yuy TYFPU Kenaauray UCCHUKJIMK
MUKIOpW Gepuiran. By COHAapHu Gup-6upura TaKKocab,
Kyinaaru kompa AHUKJAHTaH: ¥Ximaim GHpHKruanap XOCHJI
6ynranna OPATHK JIEMEHT GUPUKMACUHUHT XOCUT 6V
UCCUKJINTY YHUHT EHUMArM MKKaa IEMEHT OMPUKMANapy Xocu)T
Oy necur g KJIapUHMHT Yprava apudmernk KHiAMaTHTa TeHT
6¥nam. Macanau: MgCl, xocun 6¥mum HMCCUKJIUIH;

1 430220 gy

§AH”gq = 5 5 = —322 2K /mon.

By xowna 1928 g A. M. Bepkenreiim TOMOHU1aH
Tabpupianran,

2. Bupop merann JABPUY XXaaBaTHunT MaLIyM rpyrnacumary
META/LIMAC 37IeMeHT Guian Oupuxma xocmn Kummmn UCCHIJIUTI
YHUHT atom Maccacu opTuimm Gusan Kamasm. Macanan:

AH®, . =-2029 K2K/Momb; AH Y = 126, 8 KK /monp.

HY, g == 99,16 kX /mons; AH Yy = — 64,2 KX /mons,

3. Bup merann MCTA/LIMAC ANEMEHT B11aH Oup Heva xun Ouprkma
XOCUJ KWila ollapmran Oynca, YIAPHUHT OUpUHUK aromiapu
OUpHMKKanza SHr KVI uceukimg YUKAIW, KCHUHTHY aromiaapu
Oupukkarna sca KaMPOK, UCCHKJIMK quKan. Macanap: A e,
341.,0 KXK/Moib, aH,_.c(._[l = —405,0 kXK /momp. By xounara
aCOCAaHub, BupuKManary sur KCHHUHT M MeTasn O¥nmaran aromuu
YUKApUO6 1060punr ocon, serap XYJI0oca YMKapa oiamus,

4. Kuméenii XOCCalapu Kuxaraan AKUH  6Viaran
SNEMCHTIAPHUHT VXinam ﬁnpnxmanapmmnr Xocuin  Oyiauun
neenkmKitapy 6up-6upunmkira SIKWH OVotamu:

AH, . =—426, 6 KK /Mo, AH, . =— 4878 KK/ Moj1b;

By
AH(M]H =—406.5 KX /Moiib; A H_ =—425 93 KK /Mo,

5. Kpucrann MOIAHWHT XOCHII 6¥uny MCCUKTUTY amopd
MOIIAHMHT XOCHI GsttL MCCHIJIMTIIAH OpTHKmp.

6. Bupukmanapuunr aromnapian xocun 6yimm WCCUKIUTH
YIapHUHT MOjIeKyAatapian XOCHIT OY1M1 MCCHKTImaan I0KOpH
Oynanm,

164

Kumésuit 6upukmanap- aS o
HIHE XOCHJT OYAMIT UCCHKITUK- T 2
lupn OMIaH 3MeMeHTIApHUHT yu
HIBPHI CHCTEMAIA XKOMIALLTAH o )
YPHH Opacuia Xam Mabiaym 4;:,:@‘
bornanum 6op. by 6orranmm- c®
i abcumccanap ykura
viemenTiapauHr I V. Mewe- A8
ees AaBpUR CHCTEMAaCHaaru .o@
raprud pakamaapu, opauHaTa- 6&?
1ap VKMra yIapHuHT Mabiym (g
cunra oun Gupmkmanapu-
HITHT XOCHIT YU HCCUKJTHK-
lpUHY KY#KO, Xap oup cundg-
HUHT y3ura Xoc amarpamma-
CHHU XOCHJT KWITHTIT MYMKIH,

C) mms, Mecniouk ma-
|||111-latl'?;1];0}£ua MCCHKTMKHUHT aHYa KMCMU Gekopra capduiasaiu.
bolka Typaaru sHeprustrapian oiinananuirania xaM sHeprus-
HIHI MaIyM KMCMU VICCUKJIMKKA ailllannG, GUp Kuemu 6ekopra
nepodh 6Ynamm. Macanan, 3eKTp JamMnoukacuia SJIEKTP DHEPrusi-
CHHUHI (hakaT O3ruHA KMCMM EpYFINKKa, KONTaH KMCMU 3¢a HF-
CHKJIMKKaA aitianaam. Ucenkmmkka aiiianran SHEprusi arpothunaru
MYyXUTIa TapKanub KeTanu Ba yiiaan (hoitiamanmo 6y,:lmaﬁ,un; JleMak,
OHEPIUsi MUKJIOPK Y3rapMaca xam, YHMHT CH(])&TL:I y3rapaitu, sroHu
OHEPTHA ¥3 KuiiMaTuum iykoram, Kuiivarunm Hykorran OyHnai
PHEPIHs MUKAOPHHY HojaaLl yayH TepMOMHAMMKAra IHTPONHSA
TYWIYHYACH KUPHTHILAH. ¢

HMsotepmuk(srapmac TeMneparypajia)xapaéHga
IOTUATAH MCCHKJMKIAD WUFUMHAUCUHUNT MYTIaxk
TeMIeparypara HUcbaTd CHCTEMAaHUH r :)HTponmlcuH«
HUHT ¥3rapuium neb atananu Ba KylWugarm Kui-
MaTrasraoyaanu:

v -

¥ I -pacx. SHTPOIHSHUHT
TeMmnepaTypara OOFTHKIMI Y,

AS=Q/T

MyBosaHaT xomartumaru Xap KaHmai cucrema “sHrponust’” qu
'3?31::ra XOc¢ Xomat pyHKUmMsIchra sra 6yau6 SHTPOTIMSIHUHT KalTap
XapacHiaapia yarapunm AS = S, — 8, = Q/T tenrnama acocuna
xucobnanamm (6y epna, Q — maskyp Temneparypa T na woTunamm-
FaH €K aXpamub YHKAIMTaH UCCUKITMK MUKIODH),
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Arap xapa€H y3rapyBuyaH TeMIiepaTypajaa coaup Oyica,
SHTPOIUS y3rapuiivuHu \ncodaaul ydyH Oapya Temreparypa-
JNapaard */” JapHUHT WATMHINCUHU OJIMII KepakK. DHTPOIUSI-
HUHT WKOKOll MabHOCUHU K,yiiuJarnda TYLIYHUII MYMKUH.
DHTpoOIMs Moadada 103 OepHIlIM MyMKWH OyJIraH Ba Y3JIYKCHU3
y3rapu6 TypamuraH }(;oJamiapMHU akce 3TTUPYBUM (DYHKLUSIAUD.
MoauaHuHr aiiHu mapouTaaru x;onatu xyga 1d1 typau-tyman
MUKpoS~onariap Tydaiin ro3ara yuk.agd, YyHKU MoAda 3appa-
Jajlapyu JOMMO Y3JIYKCU3 TYJIK;UHCUMOH X.apakarma Oyiaub, Oup
MUKPOX.OJIaTIaH OOIIK,a MUKPO " ojlaTra yTud Typam.

BonbnMaH Hazapusicura MyBOMHK, X;0JIaTyiap COHHM OuWJIaH
SHTPONMS Oopacuaa Kyimmaru GOpJjIaHUIIT MaBXKYy.:

N — AsBoragpo conu, K - yHuBepcan raz goumuiicu, XK -
MUKpOS(;onamiap COHU.

V3nykcu3 y3rapub TypaguraH MUKpO“oj1atjiap COHU K aHJa KyIT
Oysica, Moada X OJMaTUHUHI TapTUOCHU3INK Japaxkacy y “u IIyH4Ia-
UK KaTTa Oyianu. Mopaga taptubiiv ~"onatiad TapTUoCcu3 X.olaTra
yTraHaa YHUHT SHTPOIUSICUA OpTagyd. DHTPOMIUS Y3TapUIId Kyin-
naru opmysia 6miaH ndoaaiaHaau:

AS5'= Illn UXKMHYM );;0MaTaaru TapTUOCU3IINK
OupuHYU ?"oratgaru TapTUOCU3IUK

\ 1. Typ/m kapaénnapaa 3HTPONMSHUHT )" 3rapuimd. Moaaa
FOK;0pH TEMITIepaTypaii X;oJ1ataa Oyjica, YHUHT SHTPOITUSICU FOK “OpH
Oynagu. MacanaH, OMp MOJIb CYBHUHI 3HTPOIIMSICM OUP MOJIb
My3HUHT 3HTporusicuaaH 21,0 kXK opruk, 6™ namu.

K.m3oupwiranma MongasiapHUHT SHTPOIMUSICU OpTamy, 2 akM
y3rapraHjia rasjap/a Xx.am liryHaai oyiaanu. bocum fam raziapHuHT
SHTPOIUSICUTA KECKIH TabCHUP 3Taar. BOCUMHWHT OPTHIIN ra3HUHT
SHTPONMUSICUHU oIlmupamyu. Mopnga ?”OJaTMHUHI y3rapHIInd
SHTPONUSIHUHTI Y3TapUIlnTa KaTTa TabCUp 3Taaun.y! - pacMima Kej-
TUPWITaH rpadukaga TemriepaTypa OollraHaa SHTPOIUSIHUHT MO/ -
Jla X;0JIaT y3rapraHarura HucoaTaH Aesipiid y3rapMacIMIv Kypca-
TuiraH. 'padrkoa Momama 5 oJIaTMHUHT Y3rapyIly SHTPOITUSTHUHT
KECKUH y3rapuiimra catad OyJIMIINHU KypaMH3.

JleMak, SHTPONUSIHUHT y3rapHId MOIIAHWHI TAPTHOCU3IINK
Japakacura TYTpU IIPOIOPILIOHAIIND.
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")! rrponust K uiiMatu 2K/Mosb-rpan 6uiaH yirdaHaau. CylOK;IMK
ITyl \osaTura yrraHuga, KpUCTal MOJIa CyBIa 3pUTaHIa, STbHU
m< )ama OMp arperart X.ojlaTJaH MKKWHYM arperar XojiaTra >TraHuaa
CHCTeMa SHTPOIUSICH OpTaay. Arap OyT KOHICHCALIMSIIIAHUO, CYIOK.
TKU KPWCTA/UT X OJlatra yrca, Momua SHTponuscy Kamasiou. Ily-
i |1'mek, KUMEBMIA XKapa€H BakK;TUIA X,aM SHTPOIIMS OPTHUIIN EKU
KMMalHI MyMKIH. MacajiaH:

q)’ + CO”’ 7/\ 2C0”

pcakuusaAcHuga CUCTEMA SHTPOIIUACHU OpTadu.

Mucoa: 1 moab cyB 100°C ga oyraatuaau. CyBHMHT
conuiuTipMa K akHai uccuk”“uru 225,8 k2K Oynca, 1 Moib cyB
100 "C nma OyrjmaHraHjga YyHMHT SHTPOIUSICU K aH4yara optaau?

E u u m. CyBHUMHI K;ailHalll TeMIlepaTypacujaa OyrjaHMII
HM30TePMUK XKapaCH OyJIraHU YIyH CYB SHTPOIMSICUHUHT OPTUIIN
8 =P/T dopmyna 6uiiaH x,ucodad TONUIAIN.

(?=539,8 + 18 =9716, 4 xan;

7=273,2 + 100 = 373,2"

9716,4 KL . . X
= > =36°04 - 108,85
a8 373,2 2604 rpaj -MoJjb eriive, rpag.Mojb

Hemaxk, sHtponus 108,85 XK/rpag, Mmonb ra oprap skaH.

41. DpxkuH Ba OOLJIAHraH 3Heprus. TepMoIMHaAMMKa K,OHyH!Ta
MyBO(UK; XKUCMIATY SHEPTUSTHUHT OUp K?1cMuU Ullira ailJlaHMaiau,
Kapa€H MOOafHMIA XXMCM WYKW SHEPTUSICUHUHT (hak,aT MabIyM
K.JMCMUTHHA WINTa alJTAHUION MYMKWH. 2KMCM SHEPTUSICUHIHT
WIIra avjlaHUIIW MYMKUH OyiaraH K.MCMUA YHUHT 3pPKHUH
SHEPIUsICH, WINTa ailaHa OJIMaMIuraH K,UCMM 3ca OOTIJIaHTaH
sHeprus aeo6 aranaau. [lyHaait K,ummo:

Oy epna: {7- >KMCMHUHT MYKM DHEPTUsicu, /" - 3pKUH SHEPrusl,
~ — OOIJIaHTaH SHEPIUSL.

Kucmpaaru Oy sHeprusiylapHUHI MyDIaK, K MAMATUHU X,1CO0-
a6 Oyamaiau, JJeKUH XapaéH Bak Tuaa OakapujiraH Wi Ba
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12N, +1/20,=NO

peakuast yayh AHO =91,37 KK TAS =298 2106 — (1 /21999
1/2 - 205, 4)] = 3KK.

Taxpopaaus y4yn mamepuaitap

Bobnunz Kucka4a masmynu. Bo6 kKUMEBMII peaklmsaIap
SHEpruscy Ba TepMOAMHAMMKA KOHYH/IApUHU YpraHaiu. Kuem
[IOTeHIMas dHeprusira sra Oynamu, yHH fouIKa 3aeMeHTIap
XonaTaapy KU WUKH TYSHJTHILINMTA Kapad aHMKIaHaM. DK30Tep-
MUK Ba SHAMTEPMMK Xapa€uuap, SHTaIbINs Bd SHTPONHS
§arapuniapy, Xonar GyHKuMsapH, Tecc KOHYHHU, CTAHIAPT X0~
cvT GV UCCHKJIUTH, MCCHIYIMK CHFUMH (KaIOPUSUIINK) Ba
olKa KaTTaTMKIap Ypranuiain. '

Bobnu ypeanuwoan maxcao.

Bo6 GyuiaH TaHuIIraH Tajaba Kyiuiarniapin OuUINb ONALIN
3apyp Oynamm: .

1. KHETHK SHEPrUsaHY NOTEHITMAN SHEPrAAIat akpara oJIMIL

2. DK30TepMUK XapaEHlapHH SHIOTEPMUK XXapacHnapiaan
(papxiaii ouliL. HH

3. DHTAIBINS B SHTPOTIHS KaTTAIMKIIapyHH xucobaari.

4. KvMEBuii Martepyan Ba XOoM amenap KaJIOpUATapUHAHT
MUKJIOpMHM OUIMILIL Ba aHUKJIaLI yCyJuiapuHi JpraHuil.

5. Bup MCCHKJIMK OUPITWIMTHHA GouIKacura yTkasa oI Xamaa
MOJISIP MCCUKJTVIK KaTTAMKIapUIaH COMMIITH pMa KaTTanukiapra
YTHIOHY yIa1ai o1uLIn Kepak.

Mawxaap

1. KuueTnk SHeprist OuiaH rnoTeHimall sHeprust (hapkjapruHu
TYLIYHTUPHUG OCpHHT. Mucosiap KeATUPUHT. '

5 Ofuuar maccacy 7,3 + 102 kr ra TCHT. Oit Ep arpoduna
1,0 + 10° cM/C YMBAK/IH TEIIAK Gutan xapakatianamm, OHAUHT
Epra HucbaraH KWHETHK ‘JHEPrusiCUHU TOMHHT.

3, My3HHHT 3pULLIN, SPUPHUHT OVFJIaHUIIN, HATPUITHWHT CYB
OGunaH OMPUKHMINM, SIIMH paspsin, GyraaH MCCUKIMKHUHT
axpanuiy Kabu xapagHaapHuHT Kajicu GUpH SHAOTCPMUK,
Kaiich Gupy 9K30TEPMUK )apagnnapra Kupaiu.

4. YyMmTHil XaB3dach 240 M3 cyBHW CHFIUPAIN. Arpodra
TApKANTYBUM MCCHK/IAK MUKIOPHHU Xpcobra ojiMaraHjia Xosysaark
CyB TEMIIEpaTypacuHu 16" nan 24° ra xyrapuul yuyH Kanjan
MUKJIOp/Iard MCCHKJIMK KEpaK OVIMLIHHE x1co6:1ab TONMHT.
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5. Vau yauua pyi Gepanurat peakumsiapia HPKHUH DHEPTisd
kannaid yarapa. V3u Gopmarauran peakuusIapHi MakOypaH
yrraszud eynamumu’ Mymkut 0yica, Kaii Tap3faiuruHi
FYUTYHTUPUHT.

" 6. Ajitaiiimk, Oup KarTa amuiira 500 Ta oK, paHTiin ga 500 Ta
KVK paHrjiy napyanap Hapapapura KOWIAIITHPLIN. [1lapuaiap
"aumﬁammacu” sarponusicn OuiaH Ok xamaa KyK urapuaiap
ApAAIITUPHATYHIA G¥raH SHTPONMsIAP AUPMHIACH Kail Xo/aa
OpTUK, OYnITHHA TYHIYHTHPHHT.

Tecm cagoarapl

1. CranjapT xonarjia aMMOHMIA HATPATUHHHE napuajJaHuim
NH,NO, = N,O + 2H,0 vyMKIAHMIA? 2KaBOOMHIM3HY A G
(K) éprammaa UcOOTIaHT.

(:1} »”1)5?&?— 1699. 6) xa, — 169.9, B) WVK, — 169.9. 1) xa, + 169.9.
n) iy, + 33938 il

2. Opmuit Mozaapiat 2,69.1077 Kr MHC (IT) - xnopuAHUHT
xocw oynuiuna 41,17 k2K HCCHKIHK akpaio UK. Muc (I1) -
LIOPUIHMHT XOCH GYIIALLL HCCUKJMTAHA AHWKJIAHT.

a) -85776) 22059. B) -205.9. r) -8572. 1) -4118.

3,56 + 107* M’ BOJOPOAHM (1.u1) rop OuiaH TabCUpIaHNIIY
LaTVKAcHIA KaHua MUKLop/A WCCHKIMK aXpaiud uvKaim EKr
joruaann?

a) -6778. 6) -135,56. B) +135,56. 1) +6778. 1) -0.

4. AJTIOMMHMM OKCHITMHI XOCHT Gyl ycenkmru—1675 KK/ MOnb
6ysica, 10r. ASTIOMMHWI OKCHANHN XOCHT GyaMmua KaHua
MCCUKJIUK aXK 16 unKamm? :

aﬁﬂ— 39,2.;)?)1 ~1642. B) -4003. r) -1675. 1) - 6006.

5. Arap 140 r Kablmi OKCHILM {1 KapOOHAT aHTWIPHL ounaH
TabCUPIAHHIIN natvokacuaa 106 kkas MCCUKJIMK askpa/nG UmKaIH.
PeakiisiHAHT MCCUKIIMK 3¢ hexTHHH (xXK) armKadr.

a) —393.6). ~ 177 ) —376. 1) 376. m) — 171

6. Yriepon MOHOKCHIIN Guran 5,6 + 107 M° KuCIOpoa (H.1)
TabCUpilaHuIIg paTwkacuaa Kapia NCCUKJTHK (xX) axxpanud
gukan? _

K‘ag) — 494. 6) — 988. ) — 1976. 1) — 692. 1) —395.2.

7 Arap3,04 + 107° KT MArHIAHY SHANPHL HATIKACKA 3”6,16
1K MCCHKJIMK askpannud TMKCa, MAarHuii OKCUAHUHT xocu1 oyauil
WCCHUKJIUTY KaHva OYIULIMHA AHMKJIAHT.

Kg)~3(l}<‘l. 6) — 601. ) 0 — 601. r)—301. m)— 1202.
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V1 BOB

KUMEBUAN PEAKITUSIAP KWHETHKACH BA
KMMEBU MYBO3AHAT

VI 1. ®@OPMAJI KHHETUKA

Kumésnii kuHeTuKa peakiysiiap Te3MUru XaKku/aru TAIuMOT.
Macanan, nopriai xapaéHaapy CeKYHIHVHT YH MUHIIAH Gup
yayiumaa 6opea, 6ab3u peakuusiap coaTsiap Ba KyH/Iap 1aBOMIIA
comup Oyiamn. KuMEepuil peakumsiiap KWHETUKACHHU VPraHUIII
WIMHKI Ba amManuii axamuat kaco araan. CaHoaTna MaxcyJioT oJiuiL
VUYH VTKasWiaauraH peakUuMsiIHUHT KaHIail Te3nukaa bopuiuu
VHUHI MKTUCOAMM camapacura Tabcup Kujaau. Maskyp
PCaKUMSHMHT TE3JTMI MHU OLIMPULL Ba Xaiai OepyBuu peakusaiap
TE3MUIMHU KaMaUTUPMIL MIUTa0 YMKapyill YHYMUHHU OLIMPUILITa,
XoMalmenan Tynapox QoinasaHuIl Ba KaM BaKT Wauga Ky
MaxcyJaoT uuiiab uMkapuiura MMKoH Gepamu. [IyHuHT yuyH
PeaKUMSIAPHUHT Kalicu WapouTiaa Te3 €K CeKMH GOpuiliMHT
AHVKJIAII Ba LIYHIa KapaO, YJIapHUHT Te3TMKIapMHU Golikapa
OMIMIN XO3UPIrU WIMMUI TEXHMKA TapakKKMETH acpuia FOST
MYXUM/IHP.

JAMUI KMXATAAH OJraHAa 2ca, KUMEBMIA peakuusiap
KUHETUKACUHM YPraHUIL TYPIIM pPeaklMsUIapHUHT Kauaai iyiuiap
Ounan OOPUILMHM, STBHU YJIAPHUHT MEXaHW3MMHHM YpraHuiira
¢pnam Ocpany. By 3ca KUMERMIA peakuMsgHUHT HVHANMINNHYA Ba
VJIAPHUHT TE3NUTMHU OOLIKApUIll UMKOHMHHM sipatanu. XIX acp
OXvpjiapuraya peakisulapHUHI Kiaccuukanumscy, Ly 6uiaH o6up
Karopaa (akaT ofAuil peaknMsSIApHATHHA GolKapaauraH
TeHIIaMasiap OwiaH ILyFyJUIAHULITaH, (DU3UK-KUMEHUHT Oy KMCMH
(hopman kuneruka 11e6 loputiwiand. XX acpHUHT GollIapuaa KuHe-
TUKaHM YPraHuijga acochii 9TUO0p KUMEBHMI peakUMsUIADHUHT
MOXUSTH BA MCXaHU3MMHK YpraHuiura KapaTwuii, peakimsuiap
KMHETUKACMHN MYMKMH Kajap 4yKyp Ba T¥ja ypraHmiura
KMPUILWIAK. YMyMaH, KUMEBUH peakMsJIAPDHUHT TE3JIUTH
XAKMIATW TYLIYHYA KAMENAru 3HT MYXUM TylnyHuanapiaH 6yiuo,
MOMIATAPHYHY Y3rapuiiiy Ba yIapHU CAHOAT MUKECHIA ONMLIHWHT
MKTUCONNK caMapaJiopJUTyi XaKujaary racaBBypiap OuiaH
6ormukanp. Kumésnii xapaénnapHu G0ILKAPYBUM HI MYXUM
taxropiap (Monnanap TabuatiaH Ba SPUTYBYWIADAAH TALIKAPH)
TyprTammp: 1) Temmneparypa; 2) 6ocum; 3) peakimsra KUpHLIYBYK
MOIJa/Iap KOHLEHTpauusicH; 4) KATaTu3aTop.
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by yuracu (Temniepatypa, 60cuM, Mojylaap KOHLICHTPALHSICH)
PeAKIUSHUHT KY3aTUIAAWIaH Te3JIMrura Xxam, MyBO3aHaT
KOJIATUTA XAM TabCUP 3TAJH, TYPTUHUMCH 3ca (pakaT peakuus
reWIMrUra Taneup ara oianu. KuMmEpMii peak Limsuiap Te3MMIrura oui
MyammoapHu xan kuuiaa X, P, PycraMoB Ba yHUHT LIOrupiapy
Oaxapran viiapyu dasra MyXuM xpcca 6yimd Ky,

VI.2. KAMEBHMII PEAKIIMSJIAP TEIIUIHA

Bapua peakimsiiap TOMOreH Ba TeTeporeH peakumsiapra
OVsmHanu. FOxopuaa peakimsuiap Typ/id TE3MUK OwiaH 6opaiu,
ne6 avrranauk. Te3 OopyBUM peakuusiiapra SAeKTpoIuTiIap
opacuia OyiajMral peaknmsiiap kupaau. Mucon Tapukaciia
BaSO, 4YKMACHHUHT XOCJI GY/IMIL PEaKLMSICHHH KYPHILI MyMKHH!

BaCl, + Na,SO, = BaSO, +2NaCl

bab3y peaklipgnap 3ca, MacaidaH, ep Kabpuaa 6opyBUH
peakLmMsiap MWUIMOH MWLTap AasoM orany. Peakuusa Te3uru
MABJAYM BAKT HYMAA XAKM €Kd 1032 OMpIAruia y3apo Tabcup
STYBYH MOAAAJAD MHKAOPMHHHT (KOHIEHTPALMSHUHT)
yarapuiuaaump. :

Peakuusi TE3AUCMHU TOIMLIAA peaKUMAra KMPUILAETraH
MOJUIATIAPHHM KM PeaKiins MaxXCyIOTAapMHM ONMITHWHT aXaMusiTH
ityK. Onaraa, Kaiich MOIUIIAHMHT MUKIOPUHH YT4all KyJsiai oyca,
peakuysi Te3TUIY 11y MOLIA KOHIIEHTPALIMSCUHUHT Y3IapHILK
Hunan ynuanamm. JlekuH peaknuysara Kupuiarrad MOIaIapHUHT
KOHIIEHTPALMAIAPY BaKT YTUIIK OMjlaH KamMasnu, MaxcyjioT-
JIADHUKM 3ca, aKCUHYa, opTud Gopanu. Hatmxkana Typiau BakT
Muuga peakuus Te3nuru Typauua 6opaau. LLyHuHr yuyH
PEAKIIMSIHMHT “XaKMKUi Te3NUriu” Ba “Ypraua Teanuru’” AeraH Ty-
myH4anap Kuputuaamd. Ogatiaa KOHLEHTpalys MoJlapia, BakT
3ca ceKyHiap €ku MuHyTrapaa udonanaHaam. Macanas,
peakimsara KUpMaerran Moinanapiad GUpHHUHT OOlLIAaHFHY
KOHUEHTpaLMIcH 2 Mosib/a 6ynub, peakuys douuiaHraHmmsaH
keiinH 8 cekynn yrrau 1,2 Monb/a 6ymMb Koiica, peakIUsIHUHT
ypraya 2—1,2/8 = 0,1 Te3auru Moib/i CeK ra TeHr Oyjiauw.
Kyiunaru ymymuit TeHriama Gunan Oopanurad peakuMsHUHE
TE3MUIMHHU KYpHO YMKAMU3E:

A+B=CHl
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Komnesrpams A —mMonna capdaaHra capu
peakimsTHuHT Tesnurn VI -
pacMaa KypcaTWiraHmex
kamas dopaau. Bynnai peak-
HMSHWUHT TE3AWTH ((pakar
MyaisiH BAKT OPaJMFU YUYH
TErMILIN IKAHIUTMaAH KeyTnb
YMKATA. Arap A MoIgaHWuHT
_ KOHLEHTpauuacun 6upop t,
4 12 Bakr 1 Bakraa C, karramnkka, t,
BakTia aca C, KaTrajaukka
V1. I - pacm. Peakimsra kupmiagrran - TEHE Gynca, At = L, — t, BaKr
MOLIANAD KOHICHTPAUMACHHUHT ﬁupjmrn,ua MO/I1a KOHLIEHTPA-
BAKT OMpuMrKia Yarapuiiu., UMsCUHUHT  Y3rapuiin AC =
C, — C, Gynamm, Oynna peak-

LMSIHMHT YpTaJa Te3IUIY Kyiniaruia TOnuiIaiu:

_t’.;-—Ci _AC
BV trof o AL

By epia: A Moi1a KOHIICHTpalMsICH KaMaiuiiu Ba dSuHodbaput
C, — C, aiivpmanunr KuimMati MaH(uii Gymuinra Kapamaii,
peak MsIHAHT Te3uru hakaT MyclaT KarTaaukka sra Oyauunm
MYMKHH, 11y ¢ababiii MUHYC (—) ninopacu Kyiuimaiinu. Arap
peakiius MaxcyJoTilapujiasH OupopTacH KOHICHTPALMSICUHUHT
Y3rapuIlIMHK Ky3aTCak, ¥ Peakimsi AasomMuaa oprub 6opaam, 1y
cababiy KeATUpuaraH TeHrIaManuiar YHr KuceMmura monoc (+)
uinopacu kyiuiu Kepak. PeakumstHUHT TE3UIu IOUMo ¥3rapud
TYPraHaury yuyH KuMEBMi KuHeTHkana dakar peakUHsHUHT
XakuKuid Teznuru )7 kYpub yMKmHaaiia; XakuKMA TeMK Jleranja,
MABIIYM BAKTIA PEAKIIMSIHUHT aliHM MOMCHTAArM TC3JIMIHM Ty-
riryHiany. Byraa uinopara asmibop Gepwimvaiind. Mojaauiap y3apo
TABCUP STULIVIAPU YIYH YIAPHUT MOJICKY/IAIAPH TYKHAIIMILN KEPaK.
BakT Oupnuruaary TVKHaOIMLLIap COHM MOJIEKYTalapHUHT Xapa-
KaT Tesnurura 6orauk oViaan. Jlekud xap Kauwgal TYKHallnuil
XaM STHTM MOLIAHMHT XOcHi 6yammmra ommb xeamaiian. ¥sapo
opexkTHBR TALCHP (PakaT MARIYM SHEPrus 3axupacura ora G¥arad
MoJeKynaiap ypracuia conup 6Ymami. bynaaii Monekysianap akTHe
MoJIeKyaanap aeinnanu. | Moap Momanard 6apya MOJIeKyJIUTapHi
“akTHUB” X0aTra KeITUPUILL YUVH 3apyp OViran Heprusira aKTHse-
aammam sxeprusicy (E_ ) Aeivnaaun. Y kkan /mMonb Ba kK /Momb

HKTHB.
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Oiian rdpomanatam. 11y kaGu 3appauaiapiyir TYKHAILMIL COHU
NiKM OMPIMIUJArd MOJIeKy/lanap COHUra, SibHU peakuusara
KHUPULLYBYW MOJLIANAP KOHIIEHTpaLmsicura 6oFauK, Oyamm.

3. PEAKITHSI TERIUTMHUHT KOHUEHTPALIMSTA
- BOFJIHKJIUTIHA

KuMEBUI PEAKIMAHUHT TE3MNIHW PEAKIMATA KUPHLLYBUU
MO/LIATAP KOHUEHTpalusicura GOFINK,; KOHLCHTPAIIMSI KAHYA KaTTa
Oys1ca, XaokM OMpiIMrizia yHa Kyi Mosiekyiia 6op 6Y/in0, yiapHUHE
TVKHALLYBH OpTaaK Ba peakiivsi MaXCy/I0TUTa alJlaHaIn, HATHXKaaa
peakiius myHya 1e3 Oopanu. Baxr yruimmu 6wiaan KMMEBMI
PEAKIMSHUHT TEXJTUTH KaMasn. byHra cabad 1iyku, peakuusira
KUPHULITYBYH MOAIANAP KOHUEHTPALMSICHHUHT BAKT YTHUILINA OWaH
KaMaluIy MoJieKyjJadapHuHr 6up-6upu O6uiad TYKHAUIYB
IXTUMOILTMTMHU KaMaiTupain, Peakims Te3/Mr uHUHT peakisra
KUPHILYBYM MOALANAD KOHLCHTpauuscura SOFIuKIUTMHN
VpraHvil mMaccajap TabCHPH KOHYHHHHHT Kalid) STUaWIIWra
(1867) cabab 6¥nmu. by konyn ['visbepr Ba Baare toMoHmmad Kaid
oTwirad 6yau6 xyiugaruya wudonanavaaum: “Yarapmac
TEMNepaTypana KUMEBHH PeaKIMIADHHIHT Te3JIMIH PEaKIusara
KHPHAITYBYH MOLJANAD KOHHSHTPANUSIAPHHNNE KynaiTMacura
TYFPH NPONOPUHOHANAMP”. Arap peakiuus TEHrIaMacuma
crexuomeTpuk  koapduumertiap 6¥iaca, yiaap xucobra onuHaIM
Ba Japaxa kypcarruuuia €3uaaiam:

YMyMmuil Kypunnnaa €3uarat Kyiuiara pedxuwﬂ TEeHr1amMacu
YUYH

nA +mB =pC+dD

Maccanap TabCUPH KOHYHMIa 4COCaH peaklius TE3AUTW
Kyluaarnua udoataHuiam;

V=KC"A - C"B éu V=KA]"-[B]"

C, sa C, 1ap — A pa B MOAATapHUHT afiHW BAKTIATH MOJISIP
KOHLUCHTPaIMsLIAPH, MOJIL/IT;

1 Ba M jlap — peakimsra. KHUPHLIAETral MOMIAJapHUHT
CTEXMOMETPUK KOX(DpULIMEHTIapK;

K — peaklMsHUHT Te3/ MK KOHCTAHTACH.

Peakiys Te311K KOHCTAHTACMHMHT (DMBUK MabHOCH lllyHlIaH
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MOOpaTKu, y COH XHXATJAH peakuuara KUPHIUIYBYU
MOAAAJIAPHUHT KOHLEHTpAIMsUTIapK | MOITB/JI ra TeHT OyIraHaaru
peaxkuusl Te3JIUTUTa TeHraup. Y ¥3apo tabscup 2TaéTrad
MOIIATaPHUHT TabraTH, TeMIlEpaTypa Ba KaTaiu3aTopra GOFJIMK,
6§16, KoH1eHTpaLMsra OorIuK, sMac. Macanas,

Be(OH), + 2HCI= BeCl, +2H,0

peaKiiusl TE3TUIY Kyliunaruya udonanaHanm;

V =KCy,, * C'HCl &u V=KHCF

Arap KUMEBMH peakuusira ra3 XOoNaTAard moajaansap
KMUPMILIMIICA, Y XO/Ia XaXM OMpJIMTHAArd MOJEKyJaiap COHU
rasnap 6ocuMura npornopLMoHan 6ynamd, s’bHu 60CcHM KaH4ya
opTCca, KOHLIEHTPALUsA IIyHYA MapTa OLIa/Iy.

Macanan,

2H,+0,-2H,0,,,

=K « P2 .
Vel = BB

Oy epna; P” Ba P, , BOIOpOX 6unaH KHCJIOPOAHHUHT Mapuyat
GocumITapu.

Mucoa. 250, + O, = 250, peakiysiia apaalliMaHUHT XaKMH
WKKH MapTa KWIpadTUPUITAHAA TEXTUKHUHT KAHOAM Y3rapuiiiHu
aHUKJIAHT,

Eunm. XaKMHUHT Y3rapuiunaH oaauH SO, Ba O, napHuHr
OyF 6OCHMJ'IapH Terunimya Pso, Ba Po, ra texr 6y.nan By xosna:
Y=KP so * Po, 6ynanu, xmnuHr WKKH MapTa KW4paiTupuiIn-
1m Te:mux TEHIJIaMacvia Kyiunaruya ¥3 udonacuHy Tonanu:

V=K -2P2, 2P, =K 2 -2=8K

Hemax, Te3/IMK olIMHrUra Hucbatad 8 Mapra omap sKaH.

brip Heva opanuk, peakumsiiap opkanu conup 6ynaauran My-
paKkKad KUMEBUY )KapaEHHMHT TE3/IUTHU YJIap OPACUAA SHT CCKUH
OopanuraH OpalMK, PEAKUMSAHMHT CTEXMOMETPUK TEHIIaMach
GunaH aHuk1aHaay. ['eTeporen cucremagaru KMMEBU peakLiusi-
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napia, SbHE peakudsuiapaa ras, spuraH Mopanap o6umaH oup
KATOpIA KATTHK MOJIAIAp XaM MIITHPOK 3Tca, Y KATTUK MOIIaIap
peakiyara yerapa CMpTH — 103aCM OpKanu kupuianu. Kartuk
MO/UIa KaH4ya Maiiia 6¥iica, peakiusara KAPHUILYBYX 103a LIyH4Ya
KATTA Ba KMMEBMI peakiysl TEJTUTH 1IyHYa loKopy 6yimamy. [lyHra
Kipa, KAaTTUK MO/IA I03aCHHMHT KaTTa €Ky KMYKMKIIUT Y Te3THKKa
TALCUD STYBYM OMUJLTAP/AH OUpH GYIMO XucobaHaIu.

Maccanap TabCcUpH KOHYHUHU KYWHJArd TeTEPOTEH CUCTE-
MaJiary peakums YUyH KYIUIaiumK:

CuO,, + H,, » H,0,, +Cu,

V=K -Pu

IOxopunaru TeHrnamanaH KypuHUb TypubauKu, Oy peakuus
TE3MUTMHIHT udonacura KATTHK, MOAIAJAPHUHT KOHUEHTpa-
HMsUTApA KMPMaiiy, YYHKH, yjaap y3rapMaciup, sbHU Oy peak-
HASHUHT Te3mury hakaT BOIOPOIHWHI KOHLEHTPALMACUTa EKU
Hbocumura GOFIMK Oynaau.

VI. 4. PEAKIIMA TEJIUIUTA TEMITEPATY PAHIRHT TABCUPH

ATOM Ba MOJIEKYJIAJIADHUHT KY3FajiraH Xouatiapuia peak-
1MATa KMPUILIUIIT XYCYCHATH Ky4asiiu. 3appadyalapHi KY3FaTuil
yuyH, MacajaH, TeMIIEpaTypaHu OLUMpHIL, OOCUMHH Kynan-
TUPUILL, PeaKLMATa KUPULTIAETIaH MOIIAIApTa PeHTIeH Hypiapy,
yabTpabuHadiua Hypiap, ¥ - HypJaap TabCUp STTUPHUILI Kepak.
Temmeparypa y3rapranaa peakiiusl TEIUTMHUHI Y3rapuiuura
cabab, yHuHr Te3nuK KoHcTaHtacu “K” Hu ¥3rapuimmaup.
Macanan, 0 ° C ga peaklIMssHAHI Te3JIUK KOHCTaHTacu | ra TeHr
oyaca, 10 °C na 2 ra renr 6ynanu, 20°C na 4 ra, 30°C na 8 ra,
40°C ga 16 ra, 50° C ga 32 ra, 60° C na 64 ra, 70°C nga 128 ra,
80°C ma 256 ra, 90°C nma 512 ra, 100° C na aca 1024 ra teHr
oymaau, Peakums Te3MUTMHMHT TeMIlepatypara GOFJMKJIUTHHU
Baunr-Todd anvkmragm Ba KyHumarm KOMIaHM Tabpudianu
(xaud kuwinn) “Temneparypa xap 10 rpagycra KyTapuarasaa
peaxiumanap teznurn 2—4 mapra opraau” Papas Kunaimuk,
Oupop peakuusHuHr Teamuru xap 10°C na 3 mapra oprcun. ¥
xonpga arap 0° C ma peakuus tesnuru 1 ra tenr 6yica,
Temmeparypa 100 ra oprrauga peakuus teanuru 1000 mapra
OpTaJIH.
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Arap t °C naru tesnukuu V t, 6mian, t °.C rpagycaarmu
TCSMUKHU Vi, Gunan Genrunacak, PeaKIMda Te3TUTrMHUHT
TeMIiepatypa Owian BOFIMKIUIK Kyinnarn MareMaTuk udona
Ounan udopananaam:

L=t

Vi =iV, -yT

Oy epna: y — temneparypa 10°C KYyTapuarauma peakius
TEJIMTUHUHT  HEYya MapTa OpTUILNMHU KYpcaTyBuu coH, y
PEAKIMAHUHT TemnepaTypa Koaduumentn 1c6 aranany. Banr-
T'odxp Komnacura Gunoan, roMoren PeaKkNMsLIap Te3NUKIAPUHUHT
Temreparypa kosqgdunmentiapu 2—4 ra teur oynaan. Kynuunuk
PEAKIMSIIAPHUHT TemIiepaTypa koahdu LUMeHTIAapu bup-6Guprnan
Kam dapk kuiaau. IOkopumgaru MUCO/LIapia Temmneparypa
apU(pMETHK Mporpeccus OVitnua kynaiiran Xonarjapiaa peakime
TE3TUT 1 TEOMETPHUK TTPOrpeccust Gyituya OPTHILMHM Ky3aTauK. 1889
AN AppeHnyc Te3MK KOHCTAHTACH Guian TeMIiepaTypa

ypracuna 60oFnaHuIm GOpANTHHM AHUKJ1a0, 6V GOFNaHWIIHT

Kyiunaru smMnupuk dopmysia 6unan ucozanaim;

- B

: Bl G T

Oy epaa, K — peakimsiHuur TeMK KoHcTanTacu, CBa B - aifHu
PCAKINA yuyH X0C KoHCTanTanap. T— MyTiiak Tem neparypa..

by wasapusra acocan peakums rtesiuru UKKH  XHJI
TaBcudianam: 1. Akrup MOJIeKyZalap COHUHM OlIMPULI Y9yH
TeMINepatypa kyrapuianu. 2. AKTHBIAHUL DHEPTUACHHU
KaMaHTUPHLLL HYam OHIaH peakiist Teauru yaraprupunanm. bynra
MYBOMWMK KMMEBUI peakumsara — aiiHu PEeakIMiIHU aMmara
OLIMPHLIL YIyH €Tap/iu SHePrusicH 6¥/Iran akTus MOJIEKYIaIapruHa
Kupuiiany. Hoakrus Mosnekynanapra KCpakJiu KYiLMYa SHeprus
Oepub, yapHu akTus MOJIEKY Ialapra aitaHTUPUIL MyMKWH, Oy
XKapa€H aKTHBIAHMIN Ieiluiany, Mosekyranu aktuBianum
ycyaiapuaaH OUpH 0OKOpUAA HCiIaTus YTHATaHuAEeK TeM-
IIepaTYpaHy OLUMPUII HYTHIMp.

Temneparypa kyrapunranga akrus MOJIEKYJIajlap COHHU
TFEOMETpUK mporpeccust Gyiinua KYMasiiu, HaTWXala peakiims
Te3IUTn opragau. Peakuwms tesnuru Taxpuba iynu 6uaan
aHuKIanamm Ba E xapdu Owian Gerrunadany sa KX /Monp na
ndonananaan.
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bosibliMan Hasapuscura Kypa KUMEBHI Peak1MsSIHUHT TE3UTH
AKTHB Ba akKTUB OyIMaraH MoJIeKyjlanap opacuiaru Hucbarra
borauK 6ynanu. by Hucbar bonblvaH KoHyHUra GMHOaH Kyitnuaru
IeHriama ounan uhonanaHaiu:

N _E
No RT

by epna: N, — akTuB monexymnanap coHu, N, — 6apua
MoJieKysiasiap couu, E — aktupiianuin aHeprusicn, T — MyTjak,
remieparypa, R — ras KoHcranracu.

1953 iimmu Ditpunr Ba IMonsuu taknud sTraH Hazapusiap
Oyiinya peakUMAHUHT aKTUBJIAHMII SHEPTHACH AacTiadbku
MOJIAA/IAPHU “aKTUB KOMILIEKC” XOJaTura YTKasuil yayH 3apyp
Oyaran oHeprusi MUKIOPUAUP. “AKTHB KOMILIEKC” Hasapusira
MYBOGUK AacTgabku Momianap’akKTUB KOMILIEKC” opKaiu
PeaKs Maxcyioriapura yra onam. by Hasapusira kipa sactiabku
MOUIATAp AKTUB KOMIUIEKC OPKAIM PCAKLIMSTA KMPULLIA ONAJIMIaH
Xofarra yTranna CUCTeMa SHEPreTUK KUXATOaH OMLIMH XoJiarra
yrand. Macanan, peakuusara kupuniaérran A Ba B monaanap
peakiust Maxcynoriiapu C Ba /] HM XOCHJ KWIKMLI YUyH yJ1ap
DHEPreTUK FOBHHW €HIMO YTuiuu Kepak. ByHra akTupiaHuiu
SHEPIUsICU (E)) capnananm, SbHI CUCTEMAHUHT SHEPrusiCH Ly
KaTTaluK Kaaap opraau. Bynna peakuusra KHPUILIAETTaH
MOIIAIAPHMHT 3appavaniapuliad YTUIL XoaaTh ek AKTHBIAHTaH
KOMILIEKC Aelinnaauran Oekapop rpynnada xocwsn 6Vianu,
peakims Mobalinnaa Cea [ HUHT Xocun GYIHMLINIa 01M0 Kelanu.
Macanan, BC Ba A mMommanap peakumsira kupuiun6, AB sa C
MOZUTasIap XOCU/ Kiuica, 6y peakIMsIHUHT aKTUB KOMILIEKC OPKaly
Gopuiin Kyiuiaruaa ndonanaHamm:

BC+A=(BC+A)*¥*=AB+C

jactiabku AKTHUB peakims
MOJIATIAD  KOMILIEKC MaxcyJIoTiapu

VL5, KHMEBWIA PEAKLIASL TE3JIMIUIA DPUTYBYMHUHT
TABCHUPH

KuMEBMIi peakLMsAHUHT TE3MUIura IKopuia 6up Heua MapTa
Kaia sTwirad (akropiaapiaH Talikapy 3puTyBYMIap XaMm Karra
Tabeup Kypcaraau. Kynuuwiamk peakumsiap SpUTYBYM
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anMaluTUpWIraHia ¥3 TeIMruHu ysraprupann. byHra Mucol
KWINO Kyiunaru peakiMsiHy KypeaTuin MyMKHAH.

CH,J+(CH,),N=(CH,),NJ

By peakMsTHUHT Te3/1MTrH 3pUTYBYM TabuaTira Kapab, aHyarusa
yarapaau. ByHna peakinis KWHETMKACHHY TaBCH(IOBYM aCOCHIA
karramuap E xam, K xam y3rapagn. Peakums Te3MTMHUHT
SPUTYBYMIAPJA ra3 MyXUTHAArura Kaparasmga KaMaiwuim
AKTUBIUKHHMHT KAMAUUIIHN (JIe3aKTHBIAHUIL) XOIMMCACUIAH KETHO
YuKAIM, feraH Gukpaap MawiyM. By Haszapuara xypa akTHUB
MOJICKyJIaJIap SPUTYBYMHUHT MOJEKyNnaiapy OunaH TYKHAIING,
¥3 aKTUBIIMTIHY HYKoTany. TYKHALINWIT HAa3apUsICUTa aCOCIaHTaH
Oy (dusuk Haszapusi OUp ToMOHNIaMa OYIMO, 3PUTYBUMIAPHUHT
TypJu4a Tabcup 3TUIN caGabGlapuHM TYHIYHTHpPA OJIMAIN.
YrKasuiran kyn Taxpubanap SPUTYBUMJIADHUHT TABCUPH YTJie-
Bojiopomyiapaa (aiHuKca, anudatuk yriieBoaopoaiapia)
YTKasuiIrad peakiMsUIApHUHT TeTUT M KaM OV/TMIIMHN KYPCATIN.
lanorennapHuHr XocHIanapuaa peakiys Te3MIH 03pOK, OPTalH,
KETOH Ba ClUpTiapia 3ca oKopu 6ynamu. DpUTYBUMIAPHUHT
PeakLys Te3TUrura TAbCUPHHU YAApHUHT OMpOp (PU3HK XOccacH
Owian Gorsaira ypuHuo Kypunin. JIekud 6y XaM opuTyBYMAap-
HUHT TypJuYa TabCUp STULI cababMHK TYa-TYKUC TYILYHTUPHO
Gepa onMaIu.

PeakumsiHUHT Te3NUrMra 3pUTYBYUHUHI peaklU[ara
KMPHIIAETTaH MOUIANIAp €KM PEaKivsi MaxcyJoTh GHiaH TYpau
OuprKManap, MacaaH, CoNbBATIAP XOCHI KWIHIIK KATTa TAbCUP
KW1anu. YTIeBo0poJIapHUHT 3pUTaH Moijia (peareHT) jiap 6uwian
OGUpUKMa XOCHJI KWJIMII 9XTUMOJLUTMIY Xyjaa KaM. Kyr6am Ba
aifHUKCa, BONOPO/ OOFIaHMII MABXY/ OV/IraH SpUTYBYMITAPHUHT
SpUrad Moaganap 6uiaH GupuKManap XOCHI KHIUIIK aH4a OCOH.
DpUTYBYMHM peareHTIIApHUHT GUpopTacy 6utaH 6eKapop OpaIuK
OHpUKMa XOCWI KWIHLIM Ba GYHHMHT HaTHXacuja peakius
AKTUBJIAHUII DHEPIUACUHUHT KaMaluimym MyMKuH. By sca
PEaKLMsIHA Te3NalTupanu. Arap Xocusa OYIraH opayivk, OMpyUKMa
Bapkapop 6§1ca, peaKUMSIHUHT AKTHBIAHHMLI SHEPIUsICH OPTHO,
peakuys TEINUTH KaMaiuIM MyMKIHH.

PeakuusiHuar akTHBAAHMIN 3HTpomusicH. Peakums Tesnuru
(bakaT aKTMRIAHWMIL SHEPIUACUHMHT KMIAMaTUTarkHa sMac, Ganku

180

MOJICKYJIATIAp TAPKUOMIArW aTomiap Ba aToM IpyIialapiHWHT
KOMWIAHUIINATA, YIAPHUHT KAaTTa-KUYMKIUTH Ba LIaKjijapura
Ooraugaup. babzaH, sHEPrusicy peakUMSHUHI aKTHUBJIAHWII
yHeprusicura TeHr GyiraH TYKHamysiap (XaTTo YHIOAH KarTa
KMIMATIIM SHEprusra sra 6yiran TYKHallyBiIap) HATHXKACHIA XaM
PeAKLIMS aMasIra OLIMAC/IMTU MyMKUH. ByHIaH Tamkapu, KUMEBUIA
peaKLMg JKapaGHUAA peakiusira KpUITYBYM Monnajiapsaa Ooriap
y3uanu0 STHTW OOFJIaHMILIAP BYXKYIra KeJIUlyd HaTHKacuaa
jappavajapHUHT TapTHOCKU3 XapakaTu OupMyHYa oprTub,
AKTUBJIAHMLI JXKapaéHuna CUCTEMAHUHT SHTPONMSICH XaM aH4a
yarapaji. Ly xonarra Moc KemamdraH SHTPOIMMS AKTHBJIAHMIN
surponmacH Aekunaau. Moajia XONaTUHUHT COQMP OVIMIL
XTHUMOJLTUTH OMJIAH YHUHT SHTPOIMSICH Opacujari OOFTaHHUIL
bOJIBIMAHHMHT HCCHKJIMK uiyKTyauusacH Hasapuacura OUHoaH
ryswirad (popMya 6uwiad udonanaHaau:

S= K + InW, W — Bonbiman agbexTu

AKTHB X0/aTra TYFPHU KeJNaauraH SHTpONus 3ca S, ra TeHr
Oyanu:

S =KinW

Arap S Hu ABOraapo coHMra Kymautupcak, 1 Mo Moiuia yuyH

AKT

)QHOOﬁJ'I'dHI"&H aKTHBIaHWII SHTPOIHACHHK TOMA OJIaMW3.

S, =S +N,=N, -KlInW=RInW

AaKT aKT

OyHIaH

nW=S,/RékuW=e-S /R

keaud yukanu. Kynruna xominapaa S = — aKTHBJIaHWIL

AKT

SHTPONUACK Taxpuba iy Ounan aHuKIaHAIN.

Yk6. OJITUI BA MYPAKKAB PEAKIIMAJIAP
Arap peakuus Y3MHUHT CTEXMOMETPHMK TEHIJlaMacura

MyBohukK 6upruHa 6ockuuna Gopca, OyHIail peakius OLIUIA
peakiiusa aeiwnani. Ouinii peakiUssHUHT KMHETUK TEeHIJIaMacu
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dakar OuTTa Te3IMK KoncTanTacu Ovnan Tapcudianam. Kynmannmk
KHMEBMI peakiysiiap aHua mypakkab tapsna bopaiu, 4yHKH Oup
BaKTHHHT Y3114 OMp Heva X OUIMid peakusiap eHMa-EH, KeTMa-
KeT, TyTalll Ba Kaitap paBuinaa 6opanud. Mypakkab peakuusi-
JIAPHUHT KUHETUK TAWIMMOTH PEaklMsIHU TAlIKWI KWIraH xap
Kaicu oiauii peakimsa 6uUp BaKTHUHT Y3ujia MycTakui fopamu,
neraH (hapasra acocjiaHraH. Y IapHUHT Xap Kalicucyu Maccasiap Tab-
CHUPHM KOHYHHUTA OYHCYHAIU.

Tapannens peakumsiapaa gacTaabku Moaaaiap KK Eku 6up
Heua HyHaIMIIIA Y3apo TabCUp 3THO, aiiHU BakTia A— Cgcxemara
MyBouK, 6Up Heva MaxcyaoT xocu Oyaanmu. MacanaH,

2KCl + 30,

6KkCl0, <
' 3KCI0, + KCI

Mypakka® peakuusimapiary oMk peakuusiiap napaiies
paBuiaa Oopaérran 6yica, Oy Mypakkad peakivsiHMHI YMYyMUAIA
TEINTUIW OUIMI peakuusiiap TEUUKIAPUHUHT aaredpauk
VimFrHAMcura TeHr 6ynanu. [Napannens peakiusuiap mapouTUHU

(TemriepaTypa, 5pUTYBHIH Ba KATATU3ATOP/IAPHHM) Y3rapTHpULL YN .

OuJIaH KapaéHHU Kepakii WyHamuiira oypuin MyMkuH, KermMa-ker
peakuwmstiap 6up Heva 6ockuua GopamraH peakimsiiapiup. Bynmai
peaknMsLIApIAH OPAIMK, MOAIAIAD XOCH)T BY1amm,

K K
X i B A &

Kerma-ker taprudma Gopajurad peakuusiapia yMyMuii
KapaéHHWHT TE3JIMI'W 2HT CCKWH OOpyBUM OOCKMY TE3/NMIH
6unan yiuanau. Kerma-ker GopaauraH peakimsiaap Xyaa Kyi
yupaiiagy. Tyram (REAYKURSJANran) peaknusiaap ncé oup
MyxuTaa 6opanurat Ba Gup-6Mpura TabCHp KYpeaTajiurai nKKu
peakuusra aitunaau. bynapaan 6upu hakat MKKUHYKCH OU1aH
6uprammkiaa 6opa onagu. Tytai peakumsanap kuueruxkacu 1905
imnna H. A. LllnnoB ToMOHMIaH MyKaMMasl TEKUITMPUIITaH Ba Oy
xonuca “kumépnil mHayKuns” neb atananm.

Kaifrap peakiiyg MKK1 Kapama-Kapinm iynaniinga Gopagyran
peakiusIapaup.

Jamxup peakuuanap. Onauil MexanusM ounad dopaguras oup,
WKKM Ba KV MOJEKYJIAp PeaklMsUIApAaH TAIlKAPH 3aHXHP
MexaHu3MK OusiaH Bopanural Mypakkad peakivsiiap XaMm MaBxKyiL.
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bynaait peakumanapau pacraad 1913 ivnna boncHurreitH Hyp
raverpuia HCl Huar xocun 6YaMiUM peakuMgacuia YprasraH.
JAHKMP peakuMsIap Ba yJapra Teruiuil TawIMMOTHU  GOlu-
Tuniza akaaeMuk H, H. CeméHnor Ba YHMHI IHOTMPATapUHUHT
XM3MATH KaTTajmp. 3aHKKUP peakLMsuiap KeHr Tapkajirad 6yiub,
OjLIMEM nopTaail (OKCHMIAHMII-CHUIII), KPCKHHT, MOJMMEp-
JIAHMIII peakLmsiapy Ba 6oluKanap 3atkup MexaHu3Mu OuiaH
Oopany. 3aHXUp peakUMsIapHUHI ¥3ura Xoc 6Mp KaH4ya Xycy-
cuatu 6op. H. H. CeméHoBHMHTI Hazapusgcura kypa. 3aHxup
PEAKIIASIHUHT BOIIAHUIIN YUYH aKTUR MapKas X0Cui 6ynuimm
Kepak. Byngai aktue mapkas BasudacuHm BAICHTINTY TYHMH-
maraH atoM éku pamukamiap 6axapamy. Macanan, H, +Br,=2HBr,
peakuMsICHia HYp TAbCUPUOA IHT OMIMK OpoM MOJeKyIacH
aucconmaanuG, 6poM aTOMMHM XOCHT KMJIa/[lu:

Br, + hv - Br4u. +Bu
Bopopon 6pomra HucbataH KMHMHPOK aXpairaHyd yyyH, y
aucconmaanManau. bpoM atomu peakiusiHu Gotad oepyBum

aKTHB Mapka3 Oynanu Ba y BOJOPOJ MOJIEKyJacu OuiaH peak-
HHsAra KUpUIiaam:

Br +H,=HBr +H
Xocun GYAran Bojopo ATOMU aKTUB Mapka3 6yianu Ba 'y GpoM
MOJIeKYJlack OwiaH peakimsira Kupuinamm. Peakiivist HaTKacuna
SHIY AKTUB Mapka3 — OpoM aroMu Xocud OVianu. by xapaéH

Y3JIyKCU3 JaBOM DTAJIH:

I Br2+hv‘—> Br+ Br’
2.Br +H, - HBr+H’
3.H +Br,— HBr +Br

4.Br +H, s HBr+H"
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VL. KHMEBUM PEAKLIMSJIAP TAPTHBU

Bant-Todd rawmmorira GuHoaH peakiysiap KUHETUK XUXATIAH
MOJIEKYJISIPIINTY Ba TapTudura Kypa kiaccudukauusiaHauu.
PeakimstHUHT MOJEKYISIDIUTH OMp BaKT/la XaKUKATIAH TYKHAILMO,
KMMEBHIA peak1sra KUPHILITaH MOJIEKY/IA/Iap COHM OTAH OelTiIaHay.

Peakiysinap 6y xxuxataad 6up MosieKysgp (MOHOMOIEKYIISP),
MKKH MOJIEKYJIsip (OUMOIEKYIIsip), Y4 MOJIEKYJIAD (TPUMOJIEKYJISIP)
Ba 111y Kabu cuH(apra 6ymuHamm. Ogaraa KYmawivK peakimsuiap
6umonexkysip 6ynanu. bup Monexyisgp (MOHOMOJIEKYISP)
peakumsanap Kyiunaru cxema ominaH ubogaiaHUIIA MyMKHAH,
Macanan, raz Myxuraa GopanuraH peaxkiius:

J2—2J é&u CH, COCH, - C,H, +CO +2H,

MOHOMOJIEKYJISIP peakiusira Myucon 6yaa onamu.

bumonexynsip peakumsuiap jie6 GMp MOIIAHMHT MOJIEKYJIACH
MKKMHYYM MOIIAHWHT OUp MOJeKyJacu OHIaH TYKHAIIYBUH KU
OMp Typ MOINJAHMHTI MKKW MOJEKYJacH ¥3apo TYKHALIWIIH
HaTUXacuga coaup OymaauraH peakuusnapra auTuIagu.
bromMonekynsap peakiMsSHUHT CXeMacH

A+B—>C+]... éku A+A->B+C+...

aKIMaa E3uIazu.
Boznopon HOnuIHMHT apYalaHUI GUMOEKYJISIP peakiys YIyH
Mucos 6yna onamu:

2HJ > H, +J,

Tpumonexkynsip peakuusiiap 6Mp BaKTHUHT Y3uma Oup
MOJUIAHUHT Y4 MOJEKYJAaCUHU TYKHAIIMIIW HATHXKACHIA COIMP
6ynanu. by peakimsiauar cxemacu: A +B+C o A +E+T+... éku
3A->B+C+]+... Asor (II)- okCHaAMHHUHT BoAOpon GuiaH
KaUTapuIUIIA TPUMOJIEKYIISIP PeakLys YUyH SKKOI MHCOINAD:

2NO +H,=N,0 +H,0

Peakums Taprubu. Peakiys TapTnOy peakimis TE3MUIUHUHT
OupHUKAaETraH MoJuajiap KOHLEHTPALMACHTa KaHaail OOFIHK-
JIMTUHHU KypcaTany, SbHU Peakiiis Te3TUTH KOHIIEHTPalUsSHUHT
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KaHIAR Jlapaxkana ysrapuinura 60riuK 6ynca, peakiuus TapTuou
Vilia Jlapakany KYpeaTyBuM COHra TeHr Oyaanu.

Macangaun, V = KCI :'+ C,m 6ynca. m + n HMFUHIUCH
PCAKITASHMHT TApTUOMHU OMJIIMpaIi.

Peakunsa Hojb, OUP, MKKY, Y4 BA OKOPUA TapTubau Oynuiuu
MYMKUWH, PeakimsiaHr TapTiom, XaTTo Kacpiu xaM Oya onaam.
Mucon yayH, Mypakkad 3(pMpHUHI CYIONTHPUITaH IpUTMala
IMIPOIMANIAHKMINK Ky#inaary TeHriama ouiad ndoaanaHamn:

CH,COOC,H, + H,0 = CH,COOH + C,H.OH

bynaa cys kym OVIraHaudriiad peakiMssHUHT Ba YHIA UIITHPOK
JTaéTral MOAJAHUHT KOHLICHTPAIWICHA aMallui JXKWXaTaaH
yarapmait Konand. IIIyHHHT yuyH peakUMSHUHT Te3TUrn (Gakart
HPUPHWHT KOHLEHTpauusicura bormk, 6yiamy. Jlemak, 6y peakimst
MKKH MOJICKYJISIp OYmia0, GupuHYy TapTHONM peakimsiamp.
PeakumaHUHT TE3UTM peakiing faBoMuna yarapmaca, GyHnai
peakumsiap #oas mapmubau 6ynanu. MacanaH, paiMoakTHUB
MOJJIAVIAPHUHT TIApUaaAHUIIY HOML TAPTHOMN peakimsiaup.
PeaklMstHUHT TapTUOW DMITUPUK PaBUILIA TOTIMIAMIN:

aA +BB=pC+dD

PeakiystHUHT KUHETUK TeHraamacu: = KC* + C® 6ynranu yayH
Oy peakiMasHWHT TapTUOU KOHUEHTPALUSIIAPHUHT aapaxa
KypcaTKuuiaapy WAFUHAMCHTA a + B = N Ta TeHTINP.

VI1.8. KATAJIM3

Peaxkumst Te3iurubu y3raprupud, peaximst mMaxcyaoriapu
TApKUOWTa KUpMalauTraH MOLIaIap KaTAJIM3ATOpAAp Aciinian.
Wnarapyu aiiTunranuiek, peakiusl Te3JIMIMHY OlKpUIL AyIia-
puaaH OMpH peaklMSHWHT AaKTHUBIAHMII 3HEPrHsCUHW KaMai-
TUPULLIIKP. PeakysiiapHUHT aKTUBIAHUIN SHEPIHsCH KATalu-
saropiap EpnaMuna KamanTupuiaam. KYmiunuk karanusaropriap
PEeaKIMIHUHT TEIMIMHM MUHT MapTanab omupub wobopamu.
Kaifrap skapaéHnapna Katajius3aTop TYFPH Ba TECKAPH peakusuiap
TE3MUTUHWOUD XU Japaxana Y3rapTupaiu, SbHU, MyBO3aHaT
KOHCTAHTACH KATTAIUTUHU Y3rapTupMaraHu Xosna MyBoO3aHar-
HUHI Te3 KAPOp TOMMINKTA UMKOH 6epain. Peakinis Te3nur uHuHT
KaTajm3arop TabCHpuaa V3rapuiiy KaTaams jeimnaam. Karamus
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MKKH XWI; TOMOTCH Ba reTeporen Karamsra6yiMHan. Arap Kara-
JIN3ATOP XamIld PeakLimsara KHpUIIyBIK mMonpasap 6up dasana Gyuica,
Oy romoren kaTanms feiiwiaan. Ierepored Kataiusia peaxiyAra
KMpUIIYBIM MOJAIap Ba KaTtanrusaTop Xap Xui asana 6§mam.
Tereporen karasu3/a KaTanusaTop, KYMHYA KATTHK MOIIA Oymamy.
KaranisatopHuHr peakius Te3Iurura TabCUPHHIHT MOXUSTH
LIyHIAH HOOPATKH, PEAKLIVATA KUPHILIYBYM MOINA G1iaH KaTaj13aTop
Opacuna opanuk ouprukma xocu 6¥namu. CekiuH GopairaH peakiist

A+B=AB

peaknmara KApuila ofamural opaiuk, oupukma AKat xocun
KWIWIITH HATHKACKHAA Te3nalanm;

A +Kat = AKat

Opanuk 6npuxma AKat nactnabku omvHran MKKWHIY Mo B
OunaH peakiwsira KUpUIMG A B MoIanu X0CH Kuitaam

AKat +B— AB +Kat

Kypu6 Yrusiran cxemanan Katajin3aTOpHUHT Xap 6up 3appaJacu
peakumMsia Xyida Ky Mapra KaTHAIUWII MYMKUH 3KAHIUTU
MawIyM 6Yamu. [oMoren karanusra CyNbMUT KUCITOTAHUHT
XaBoaryu KMcaopoj Ouiad OKCUmIaHWIon Mucon 6yi1a onamm:

0, +2H,50, = 2H,S0,
Ay (B (AB)

By peaknva xyna cexun Gopamu. Jlexun, azor (I11)-okenm
WLITHPOKWAA Oy peakuusi Kyinaaru XapaéHIapHUHT COIUp
Oy HaTuxacuna aHva ez Gopajm:

0, +2NO =2NO,
(A) (Kaf) (AKai)

2NO, +2H,80, =2H,S0, +2NO
(AKat) (B) (AB) (Kat)
Karammsarop (Kat) posmnu Yitnaran azor (11)-okemn Yarapmaid
KOJATAHJIUTY TCHTAaMaJaH KYpUHKUO TYprOIL.
[ereporen katanuana y3apo Tancup OTYBYM MOIIATAD KaTaliu-
34TOp CHPTU/Ia peakuusira KupMiuaau. Peakumara KUpuIyBun
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MOJIAIAP MOJIEKYTAIAPH KATANIN3 XOMUCACHIaH OJIIUH, A1COpOeHT
CcUpTAIA aJIOXMaa HyKTajgapra ancopbaaHanu. KarajinsaTropHUHTD
AKTUB Mapkaaapu ned aranamvran Oy HyKranapna ascopOuus-
JIAHFaH MOJEKYJIanap ¥arapajud, OyHUHT HATHXacula OXWUPru
MAXCYJIOTHUHT XOCIHI OYMMLIN Te3/1amany.

lerepored karanusuu A. C. Cyaronos, F. X. X{xaes,
A. AbaykonupoB Ba Gomikanap 4yykyp ypranu0, 0y coxana
AHYATMHA SHTWIMKIIap spatmanap. Byjaap HeTHM KaifTa Wilianl,
MKKMIAMUYY MaxCyJIOTIapHW MILITra COJMUII Ba IOKOPW YHYMIIH
Karaju3aropiapiaH hoinaraHuIIIup.

VL.9. KHMEBHUI MYBO3AHAT

Mawbiym derapajaHraH XaXXMAaru Xucmiap rpyniacu
cucrema fgeitnrand. CracTeMaHy TAIKMIT KWITYBYW MoAaanap oup-
Gupura tascup 3Ti6 Typam. CrcteMa roMoreH, sH1 OUp KMHCIN
(MacanaH, rasnap apajialiMacu, rasiap €K Ty3nap 3puTMaci)
Ba reTEPOreH, sipHI 6up-6upraaH (py3MK Ba KUMEBUI Xoccaaapy
KuxaTian hapx Kuiamaran axkpaTuii io3ack OnlaH yerapaiaHraH
éxkm 6Mp Heua KuemaaH Tyswirad 6ymanu. Cys OunaH KepocuH,
cumob DuiaH cyB, CyB OMIaH KATTUK, MOIIajap apanaiiMacu
6yara mucon oyna onaau. 'omored cucrema 6up dasanaH,
reTeporeH CHCTEMa 5Ca MKKM €KUM YHOAaH OpTHK (pasarapmaH
rysunran 6ynagu. Kynruaa xMMEBUil peakuusanap oXupuraya
6opanu. MacanaH, 6eprojie Ty3u KU3IUPWITaHAA KAl XJIOpul
TY3Ura Ba KUCJIOPOITra TYJIMK apyaiaHaIn:

2KCIO, 25 2KC1 +30,

Jlekun my 1apouTaa KaJdui XI0pui Ty3W OuiaaH KUCI0pOI
oupukub, Kairagan bepromne TysuHu Xocwt KuiManni. HyHuHr
yuyH OyHaall peakuysiap aManja KaiTmac, Oorikaya aitranna,
Oup ToMonaamMa Gopysus peakunsiap ned aranam. TeMup okCcua
KYKYHY OH1aH BOJOPO/ opacuia 6yiaauraH peakims aca borrkadya
Tabuarra ara:

2h Fe,0, +4H, - 3Fe +4 H,0

11y [uapouTHUHT ¥31a TeMUp OWIaH CYB peakL|ara KUpHuinmo,
nacmaﬁxn MOOOoaJdapHA XOCHIT KWIHIIA MYMKHH!

187



3Fe +4H,0 — Fe,0, +4H,

Wlynnait Kuan6 6up BaKTHHHT Y3uaa aitHu TeMmriepatypana Gup-
Oupura Kapama-Kapuiu OViran MKKWA WYVHaIMLIIATH peakilds
6opai. bip MapOUTHUHT ¥3Maa WKKK TOMOHTA Oopa oajuraq
Kapa€H kaiftap, 0olkaTa KWinb aWTrania, MKKH TOMOHIAMA
Oopaguran xkapaén neiiviany. KuMEsnii xapannapHunr kaiirap
OKAHJIMIVHY KYPCaTUIL YUy H, peakiing TeHTIAMACHIATA TEHTIIMK

e

Benruen YpHura Kapama-Kapiiuyd MKKM WyHaMIIM KypcaTuiany:
Fe,0, +4H, 2 3Fe + 4H,0

Bynnaii peakimsuiap oxuprrada 6opa onmaiinm, dyHKy GyHaa
XOCHII OYNITaH peakinig MaxcylaoTIapH ¥3apo peakLusara KHpUimo
SHA KailTajaH peakius y9yH OIMHTaH MOIAIAPHIN XOCHI KAAaIH.
Kaifrap peaxuusuiap ymymuii Tap3zia Kyiuaarnya vidponasaHuim
MYMKHH:

aA +BBZ cC+dD

Maccasap Tascupy KoHyHura Kypa, TYFpu (dangan yurra
OopamuraH) peakUMAHMHT Te3uru A Xamza B MompanapHuHT
KOHUEHTpAaLMAIapyd KynainrMacura TVFpH 1POIOPLHUOHANIHD
(Moamanap KOHLEHTpaUMsUIapy OflaT/ia MONSP KOHIEHTpALMsIIA
ndonanadamm). LyHnait Kyuimb TVEpyU peakiust TeUru;

‘/I = K[CAB . CHB

hopmyiia 6unan ndonananamm.

by epna: V|, — tyrpu PEAKIMAHUHI TE3JIUTH, K, — 1yrpu
pedkuuslﬂmlr TEIMK KOHCTAHTACH, C — A MOIl.LchHHHI‘ KOH-
LEHTPALIMSCH, C — B MOIIaHUHT KOHucmpauu;lcu. Teckapm
PCAKIMSIHUHT 1e3.11m'u 3ca V3 uasbaruaa Kyuuparuua
udonanananu: '

vz = Kz " Ccc » Cﬂd

Oy epua: K, — Teckapu peakUMsHMHT TE3NMK KOHCTaHTacu, V,—
TECKapH PEaKUMAHUHT Te3auru, C° — C MOJUIAHUHT KOHIICHT-
paumscu, C* — /I MOJUIAHUHT KOHLISHTPALMSICH.

Bakr yrumm Gunan peakumsara Kupumaérran mMopnanap
KOHTIEHTPaLWIapy KaMaitMIg HATWKACUAA TYFPH PEak s HAHT
Te3nury V| Kamasiiu, TECKapu PeakUMsHUHT Teanmry V, oca
OpTaan, YyHKH OJIMHIaH MOAIATIAD KOHIIEHTPALIMSIIADHA KaMaiuo,
XocuJ1 O§naéTran  Molianap KOHIeHTpaumsiapu oprub 6opasim.
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HuxosiT, MabiyM OMp BakTIaH KEWH YIAPHUHT TE3MUTHU Y3apo
tenramm6 xonanu (V, = V,) Ba HaTizKana KUMEBIMI MYBO3AHAT
Kapop Tonamu. TYFpu peakumsi 6ujaH TecKapu peakuus
Te3NMKIapy Y3apo TEHIJIAIUTaH X0JaT KHMEBHI MyBO3aHAT 1cO
atanagy. Peakiysiaa MINTUPOK 2Ta8TTaH MOIIATAPHUHI MyBO3aHAT
XOMaTAArd KOHUCHTPAlUSIAPH 5CA MYBO3AHAT KOHUEH-
Tpammsnapn geiuiamm. FOKopuna Kai KAMHraH ek KUMEBII
MyBO3alaT BakTuia

V=V

I 2*
ABHH

K, CrGr=K,+CF ¢ Gynann.

Mawsiaym 6up Temrieparypaga K, sa K, ysrapmac karraaukiap

OVATaHN YIyH YJAPHUHT HUCOATH XaM y3rapMac KaTTaauKiaup:
E C d

.3 =K ¢&n K= “——‘(C:ra_dﬂ

K, A B

6y epma: K, — monsap KoHueHTpauus ¢pramujia uchoganianran

MyBO3aHaT KoHctaHtacu. K¢ Typam peakimsiiap yuyH MabiyM

KuiimMatra sra 6y1m6, dakar Temmeparypa ysrapuuid OuiaH

yarapamy. MawIyMKu, ZOUMWI TeMIiepaTypasa MOMIAHUHT OyF

GOCHMHM YHUHT KOHIEHTpAIMsICHIa Nnponopuuonan oyaamm.

[LyHuHr yuyH ra3 MyxuTuia GopaiuraH peakumsiiapia

KOHUEHTpaLust ypHura 6yr 6ocuvmnan doiinatanmiam. by xomna

MYBO3aHAT KOHCTAHTACK KyWUIAru KypuHuuira ara oyramm:

pP.oe Pt
Km = })(J;l . pdn
A B

K, — 6yr 6ocumn Gunan uonanaHral MyBO3aHaT KOHCTAHTACH.
K Ba K _ ypracumaru mynocabarau Tonuin yuyH Menuesees-

m
v n
— Kaaneiipon Tenrnamacu PV =nRT aan doinanranud P= v .

R T Hu kenTupub YuKapaMms.

i ]

%KOHU,(“.‘HTD&ILHHHPI udonanararu yuyd P = CRT neb ésuur

MYMKUH. MacanaH, A Momia yyyH OOCUMHHM Ky#uuarnia
uchonanacak:
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P,=C, -RT

Xap Kaiicy Moaaa yiayH 6yF 60CHUMIAPHHU LY TapUKa 6310, K,
YUyH KyHuaarin MareMaTuk nojaiapHy KeITUPUO YMKapaMus:

PCG ¥ P.itd CC"(RT) - Cﬂil( RT)H
Km — PA:I i ])Bm - CA“(RT}“ 7 CB"(RT] 3 e
C(;c i C:lu
— R SR . A “wrm et d)
C.I‘a . CBn (RD
- G G ..
CKH —=7cn - Hu K opkanm éscaxk,
A B

K =K * (RT)" dropmyna kenub yuxand, Oy epoan =—(a +6)+
+ (¢ + d). KuméBuii MyBo3aHar XonaTura KyHUaaru yara Kouua
TAALIYKJIA OYanu:

1. Arap cucrema Oup mapouTia KUMEBMI MyBO3aHAaT X0laTHaA
O¥ica. BaKr YTyl Ounas YHUHT TapKubu yarapmainu.

2. Arap KuMEBM MyBO3aHATAA TYPraH CUCTEMA TallIKK TALCHD
OpKaJi MYBO3aHAT XOJaTUIAH YMKApujica, TallKy TabCeHp
HYKOTUIraHaa cuCcTeMa AHa MYBO3aHAaT XOMaTUra KalTaau.

3. Kaitrap peakumsa maxcyjaorjapuHi y3apo peakumsra
KAPUTHLL WY/ OniaH €Ky peakuusl YayH OJIMHIaH MOAIANapHu
Oup-Oupura TabCUp ITTUPHILIT WYAW GUIaH KUMEBUII MyBO3aHAT
XOJNATHIA IPULLIMATI MYMKHH,

KumEéBuit myBozanatra KOHIEHTpanusi, GocuM Ba
TemneparypaHunr tascupn Jle-llatense npunumny acocuna
TymwyHTupuianu. Jle-llareape nmpuHUMNK Kyiiuparuya
tavpunanam: Kuméeuu mysozanam xosamudaeu cucmemaza
mawKapuoan mascup smuaud, ynune Gupop wapoumu yseap-
mupuaca, cucmemaoa yuia mawKy mascupuly Kamaiimupuuea
UHIMUAAOULAH HCAPAEH KyHasdu.

KumEBniA MyBO3aHaTra KOHLEHTpALUS, TEMIEpATypa Ba
OocuMHUHT TabcupuHm Jle-1latesse mpuHUKMON acocuia Kypub
YUKAMHI3.

Kuméeuii mysozanam xosamuza memnepamypanunz mascupu.

Jle-1llaTense npuHImMITAra MyBOQUK, KUMEBHIT MyBO3aHATIATH
CHUCTEMAHWHI" TEMIIEPATYPACH OLUMPUITAHAA KUMEBHIA MyBO3aHaT
TEeMIIEpaTypa Nacasiirad, SbHi MCCHKINK IOTHIAIMTaH peakiys
TOMOHWTA CWDKUIAIM. AKCHHYA, TEeMIIepaTyPaHUHT MacailTupuin-
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M KMMEBWIA MYBO3aHATHH MCCUKJIHMK aXpaind yukagurad
peaKLKAsS TOMOHMTA cubpkuTaau. demak, TemMnepaTypaduHr
KVTAPUIALIN SHAOTEPMUK PEAKIMSIHUHT GopuImra, rnacaiuinm
i1, DK3OTEPMUK PeakLMsSHUHT bopuiura épnam bepaau. Macanan:

280, +0, 2250, +19,6 kXK

reHriiaMa 6unad ndogaiaHrad MyBO3aHaT CHCTEMACUHM OJICAK,
SO, HMHT X0CH/ OYIINILN SK30TEPMHK peakiins OFIraHiuru yayH
Jle-Ularense npuHIMTUra Kypa, Temnepatypa ommpuirasia O,
(UKpaIaiun, 9bHU MyBO3aHAT YHIHAH vanTa Kyiuiar iynaiumnma
CHIDKAIIM

280, - 280, + 0,

AxcuHua, Temrneparypa nacaitupuwiranaa SO, owran O,
Gupukub SO, Xocu Kunam, seu MyBosaHat 280, + 0, — 250,
PEAKIIMS TOMOHTA CHDKWIAIN,

KnméBuii MyB03aHATT2 KOHIEHTPANMSHMHAT TAbeupr. KumEpnit
MYBO34aHAT XOJaTHJard cucTeMaia Moaganapiaad OUMpPUHWHT
KOHILCHTPALMACH OWIMPHICA, CUCTeMajla MyMKUH BGyirax
peakuMsuiap MyHAah Kyuyasauki, HaThXaia KOHUCHTpalnuiICH
ommpuiIran Moiia capd 6yiaamm. Macanau, 6usra

FeCl, +3 K CNSz=Fe (CN§), +3K C

TeHrnaMacy 6uian udosaiaHrad MyBo3aHaT cucteMa Oepuiran
oysrenn. by peakumsiza FeCl, HUHIT KOHICHTPALMSICA OLIMPHIIC,
MYBO3aHAT TYFPH peakUUsSHUHT TE3TUIU OpTAlUradH TOMOHTA,
gbHu YHT ToMOHra cwpkuiiny. KCl HUHT KOHUEHTpauusicH
OLIMPHIICA, MYBO3AHAT TECKAPU PEAKLIMSIHAHT TC3/IMIH OPTalMraH
TOMOHTA, STEHM Yarnra CUDKUIIN,

Kumépnii Myso3aHaT xonaTura 60cuMuMHr TaheupH. [a3cuMon
MOIIATAP MIITHPOK ITAIMTAH Ba XAXKM Y3rapajural cucremaliapia
KUMEBUI MyBosamar Gocum V3rapuium 6uiian yarapamu. Jle-
[larense npuHLMMra MyBODUK arap MyBO3aHaT XoaaTuna Typrad
CUCTEMAHWUHT BOCUME OLIMpUIca, KUMEBUI MyBO3aHAT OOCUMHU
KAMAMTUPYBUY PEAKIIMS TOMOHWTA CWIKWIANK: akcuH4Ya docum
KaMauThpuica, MyBo3aHaT OOCHMMHU OUIUPYBYH peakuus
TOMOHUTE CHLKUiyM. JIEKUH TIYHYM XaM 3¢/ TYTHI KEepaKKu,
3rapMac TeMrneparypana Ba peakiiusi oiud Gopunacrran 6epk
uM1IIAa GOCKHM V3rapuiiy YUyH MOICKYIATAPHUHT YMYMUI COHU
KMMEBMII peakliusl HaTuxXacuaa ysrapuiim Josum. Mucon
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rapukacuna NO sa O, nan NO, xocwn 6§1uin peakiumacuin Kypuo
YHKAMM3:

2NO +0, 2= 2NO,

Peakimms TedrnaMacuaaH Mkku monexyna asor (1) -oxeun
Oup Monekyna Kuciaopon 6unan OUpukn, KKKM MOJIEKYIa a3oT
(IV)-okcun xocua 6yiumm KypuHu® Typubau. Macanan, 1yHaai
MYBO3aHAT/IA TYPraH CHCTEMAaHUHT DOCUMUHI OLLIMPCAK, MYBO3AHAT
XaXMHK KaMakuuy OmnaH GopaauraH peakiivsi TOMOHHMIA
CWIKAUIU. AKcuHYa BocHUM nacalTupuiica, MyBO3aHAT MOJIe-
KyJiajap COHM KYHasIUraH peakilis TOMOHMUIA CHIDKMIALN.
KumEBnit KNHETUKA TAWIMMOTHTA KYPa, KUMEBUIT MyBo3aHaT V,
=V, 6ynranaaruia amasira owany. TepMoMHaMyKa TawiuMoTH
aca Oy xo/atra CUCTeMaHUHr 3pKUH sHeprusick (G) HUHT SHT
KMYUK KuiimMaTy TVFpu kenanm 1ed tabkmniiaian. IOkopuma
arTuirad GuKpHU “U30TEPMUK-M300apuK”™ xapaéHiap yUyH
Kyhunaruya éscak 6ynaam:

AG<0

TepMoaMHAMUK MYyBO3aHAT BakKTHIAd CHCTEMa HPKHH
SHEPIUACHHUHI KuiiMaru yarapmainu, aeum A G =0,

A G-peakumsiHy UYHAATUPYBUM YMYMUI 3HCPTUs-M300apuK
noTeHuMan 6ynub, 1961 iwiiary Xankapo Keamuysra MyBopmk,
'ubOcHUHT 3pKUH SHEprusic Homu Gwian aranamm. Tmb6eHunr
OPKHH 3HEPTUsiCMHM MOIAAJaryd SHEPrud Ba SHTPONMUAHU
nbonanosumn Karraiuk aed Taspuiail MyMKMH.

TepMoaMHAMUKAHMHI MKKHHYM KOHYHHMIaH MABIYMKH, ¥3
uxTuépura Tanuiad Kyinirad axpaTuirad cucreMaiapaa YHUHT
OPKHUH SHEPTHACH KaMas oflaiurat xapaéHaapruta ya-y3umnax
COAMp OVIMIIN MYMKWH., Arap TCPMOOMHAMUK MYBO3aHATAa
TYpraH CMCTEMaHWHT IIAPOMTH ¥3rapca, CHCTEMa TEpMOJIH-
HAMHK MYBO3aHaT XOJaTHIAH YMKanu. AHHM BAKTAA CUCTeMa-
HUHT 3PKWH SHEePruscUHM Y3rapTUpaauraH xapa€unap conup
Oynanu. By xkapaénnap cucteMa sHrM iapouTtna 0oilKa MyBo-
3aHaT xojaTra YIryHua, sbHU CUCTEMAHWHT 3PKUH IHEPrUsicH
allHY 1IAPOUTIIA MUHUMYM KUHMATHH OJITYHYA JAaBOM 3TajM.
[eMak, axkpaTuaran cucTemMaza SPKUH SHEPTHAHM KaMaTH-
PYBUM XapaéHnapruHa V3-Y3uwpad coaup OViaau Ba YHUHT
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HATMXACHIA CHCTEMa MyBO3aHAT XoJaTura yragu. DpKuH
SHEPrVSIHUMHT KaMaWWIKd XucoOura dca cucTeMa MabilyM MUl
baxapanu. baxapunanuraH MUIHMUHT MUKJIOPM CUCTeMana
KaWrap xapa€H pyil GepraHgarmHa Makcumasy KupumMarra sra
Oynanu. Kumeésuit peakumsa xapaéuuaa Saxapuinajiurad Mak-
cUMall WITHWHT UINOPAcH 3¢a, PEaKIUAHUHT ¥3-Y3unaH Gopuiiu
€ku GopMacIMIUHU KYpcaTamu.

Varapmac GocuM Ba Y3rapmac TemriepaTypana comap 6yianuran
kapaéHnap yuyH (abpH¥M M300apUK Ba W30TEPMMK) dPKUH
SHEPTMSIHMHT KaMalMIny MakcuMal uilira TeHT Oynanu:

AG=Ap

Apu3zorepMuK-u300apuK xKapaéHiapia peaklsaHUHT Makcumal
Oaxxapran uiiM. Arap KauTtap peakilds HATHXKACHOA CHUCTEMa
KHMEBMIM MYyBO3aHAT XOJIaTHra Kenamurad Oyyica, yHMHT 2PKHH
SHEpPrusiC MUHMMaJ KuidMatra ara 0yyianu Ba OyHAai cucreMa
SHIM XeU KaHmai uil d6axapa ojMaiim:

Ap=10

Arap cucTeMa MyBO3aHaT Xonaatuiaa OyiMaca, YHUHI 3PKUH
SHEPrUACHHM KAMAaUTUPULITA KapaTWITaH XapaéHnap pyii oepanu.
Cucrema HaTHXKaJa MyBo3aHaT Xonatura yramgn. MyBosaHaT
XoJaTuia TypraH CUCTeMAHMHI MYBO3aHAT KOHCTAHTACUHUHI
MOJIANIADHUHT KOHLEHTpALUHAIapy opacuiaaru MyHocabar
KaTTanurura 60rIMK, JemMak, peak MssHUHT MaKCUMaJ MILH OuiaH
MYBO3aHAT KOHCTAHTACH OPACHIA MAKTYM OOFJIaHUIIT OY/IMILIH KEPak.

Arap Kaiitap peakiiusi:

aA +BBZcC+d]

Tedrnama 6unan udoganarea, 0y peakUMsHUHT MaKCUMAa WIIH
A GunaH MyBOo3aHaT KoHcTaHTacu K¢ opacuna kyitnmari OorIaHmL
OYmiy Hasapuii ycyana aHUKIaHTaH.

Arap peakims y3rapmac Gocrmna Ba Ysrapmac remiieparypania
conup O¥jica, YHUHT HM30TepPMMK TEHTJAaAMacu Kyiuaaru
KYPUHHUILAZ€3WNaIN:

PCC . Pﬂd

~AG=Ap=RTIKm—1In * —pp.— )
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Oy epna: Ap -M300apyK -H30TEPMUK XaPAEHHUHT MAKCHMAI MIIIH.
P, Pﬂ B P, xapaéuna KatHaulaérran C, /1, A. B MOIalapHUHT ByF
6ocumu. Peakimis YUYH OJMHran momuanapaan Xap OUPHHUHT
AacTiabku KOHLIEHTpanysicn (€xm Gyr 6ocumu) | ra renr Oynca,
Harypai torapudmun yuanmuk Jiorapudpmra alIaHTNpHG, IoKopunia
KelTupuira (opmynagan Kyiunaru uomnanu XOCHJI KWJIAMM3:

“AG=23 -RTIh Km

By dopmynagan doiiraranu6, PCAKUMUAHUHT aliHU
TCMIICpaTypajaru MakcuMan My MYBO3aHAT KOHCTAHTACU
KaTTanmrunan xuco6nab tonuim MYMKHH. Makcuman uirauur
uiiopacura kapab aiinu luapoutna (6epunran TeMIIeparypa sa
KOHLICHTpalsia) Kaiitap PCAKIIS KalCH TOMOHTa GopumIHK
OlllMHIaH aiTca 6ynamu:

1. ArapAV >0 6¥ica, peaknmst yannan VHrra, asHn TYFpH
WyHammuna Gopamy,

2.ArapAV <0 6¥uca, peakimg TecKapu iyHanmiuna 6ynaau:

3.ArapAV =0 O¥1ca, cucrema KHUMEBHI MyBO3aHaT Xonaruna
Kosmamu. Ap = — A G Oynranauru YUyH Oy MYyHOcabariapHu
Kyiuaaruia udonanam MYMKWH;

A G = 0 6¥nca, cucrema MYBO3aHaT Xosatuna Typray Oymamu.

A G <0 6ica, peakius TVEDM WyHaTMInna Gopann.

A G > 0 6yica, peakims Teckapu HyHanmuia Gopamu.
Kuménmii HKAPASHIAPAMAT HjHa mnm, | Arap 6upop cucremama

¥3rapmac TeMIIEpaTypafa MYKU 3Heprus —AlJ MUHUMYMra
UHTUJIANN. V3rapmac Gocum Ba yarapmac TeMIleparypaga aca
“sHTanenms” A H MHHUMYMra WHTHIaIH,

3. Vsrapmac 6ocum Ba yarapmac temneparypaza conmp
Oynammran  kumésmii KapaCHnapna 6up BaAKTHUHT §3uma xam
SHCPrus, XaM SHTPOITs yarapuinm MYMKHH. Bynpnaii Xo/utapna

PCAKIMAHN XapakaTiauTi PYBUHM yMyMWUii Kyy Kaiicu WyHammna
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MUHMMYMra HMHTHJICA, KUMEBMH XapaéH xaMm aHa my
NyHanuiiga aMajara Owamgy. Y3rapmac 6ocum Ba Varapmac
remneparypana conup OynaauraH u3obap MOTEHIHATHUHT

Varapuiim:
AG=AH-TAS
IKAHJIMIU XUcobra OJMHTaH Xoama Kyidumarmya upogauu
C3UITMMU3 MYMKUH:
23 RTInK=AH-TAS

OyHnaw,
<23 RTInK AH-T AS %
L e XOcHJ1 6Yaamu
AH 6 i
Ba HUXx08T — 2,3 RTInK = o A S HM KeJITHPHG YMKAPAMUA3.
A 'H = — Q 6ynranmmru ca6abny 9K30TEPMMK Ba SHIOTEPMHK

KApaCHJIap yuyH KYHHIATMIAPHU XOCHIT KIIAMU3.
OK30TEPMUK KapaEHIap yuyH:

—23RTInK =A S +Q/T

OHpoTepMuK Xapaéuiap yuyyu 92,3 R InNK=AS—Q/T. Kearu-
pujiran udonanapaan 3K30TepMUK peakLusaiapna TemMrie-
paTypa KyTapunuiuy OMJaH MyBO3aHAT KOHCTAHTACHHUHET
KaMauMNIMHU KYPUII MYMKUH. AKCUHYA, 9HAOTEPMUK
peakuusuiapia TeMnepaTypa KyTapuiniiy Guinan MyBo3aHaT
KOHCTAHTACMHMHT OPTUILIMHM Ky3aTWil MyMKHUH., Macanau:

C+C0,=2C0 — Q kX

IOxopuzaru xaiitap peakuusiza TeMIieparypa KyTapuininu
OuTaH MyBO3aHaT KOHCTAHTACH OPTA/IN:

Ko =32 - 10710K . =10, K,,,, = 199.

Peakimstnunr n306ap TeHT/IaMACHHN AHATU3 KHJIMIL HaTHXKacK i
Kyinnary Matematik udosanapHu KEeITUPUO YMKAPAMMU3.

RTnK=AH-TAS
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RTInK=AS—AH/AT

by epna A H peakumanuur SHTaNbNMsA Gakropu, T A S sca —
PCAKIMSIHUHT SHTpoONUs dakTopu e IoputHaagu. A H —
CHCTEeMalla TapTUOCHU3NINK AApakacHHM Kamaiitupca, T A S —
TAPTUOCU3INK NapaKacHHU Kynaitupuiira nutwiamm. A G = 0
Oyaranna suraaenus thakTopu peaknusHUHT SHTPOINHA
(hakTopura Tenr Gynaum:

AH=TAS

By mapoutna cucrema MYBO3aHAT XojlaTura Keaanu. ¥3-yauua
conmp Gynanuran peakumsiiap YiyH A G < (.Peakumsaaunr
MCCUKIIUK 2(PpekTy crannapr mapour (298" K &xku 25°C) na Ba 1
arM. bocumaa kXK éxu XK yiruos Gupmuruia 6epanamy, yuu A H OM
ninopa ouwinan éwiam. A H° — PEaKIWsl BAKTUIATH SHTAJIBIINS
ysrapuinu 1e6 Kabys KuHami. A H° Guman A S° — TeMIepaTypa
Y3rapumu 6Gunan V3rapmaiinu ne6 (apas kuncak, A @@
TeMIeparypa S?BFale.lll}i 6mwran AG ' = AHP — TAS tenrnamara
MYBOGHK, V3rapau. AG Ba AS®xam CTaHAAPT XOJAT YYYH OJIMHTaH
Karranukiapmip. by epna yara myxum apuant Oy MmymMKuH,

1. A H'xam, A S xam peakLmsiHuAT Gopuniura Epnam Gepanu,
OyHMHT yayH A H<0Ba A S> 0 Gy xepax. Bynna acocuii
BasUpaHU SHTATBITHS (axTopu 6axapam.

2. Peakiwmsinunr 6opunivra axar A HP° €pnam Gepany. by Xonua
AH" karra mandwmii Kuiimarra sra oynam: A H° < (),

3. AH® > 0 616, suransius (axropununar A HO OPTHIIN
SHTponus ¢dakropu T A S HuHT OpTYBUHH “Gocub keramm”

BHAOTEPMUK peakuysnapna T A S sHransnus (baxTopuHn “Goca
onmvaiinm " Macaniau:

112N, +1/20,=NO
peakims yayn A H' = 91,37 kK.
TAS=298 - 2106 (1/2 - 1999 + 1/2 » 205,04)] = 3xK
PeakuysiHunr u306ap noreHmani:
AGR=AH - TAS=91,37—3=8837xXK

Hemak, CTaHmapt xosaraa Oy peaxiius V3-¥3uua commp
Oynmaiimm.
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Kaiimapuw yuyn mamepuan

bobnune Kucka4ya masmynu. by epoa kuméeui peaxyusnap
meniueu ypeanusadu. X ap Oup peaxyusa y3 mezauguea 2a Oyaaduxu,
Oynda peaxyunea Kupywiaémean ea xocua 6yaaémean maxcyromaap
matuamu axamuameaa sea. bupop peaxyusnune mesnueuliu owupuiL
dKu Kamatimupuw makcaduda Kamaiuzamop fgymcfumadu, 3apyp
naimaapda 6ocum ea memnepamypadan oidasranuradu.
Peakyuanap MexanusmuHu Ypeanuuoa Kunemux Masiymomiap
acocutl omua 6yaub xuzmam Kuaaou. :

Bob6nu ypeanumadan maxcad

|. Peakuiust Te3nUrMHM AMHKIIAI HYiiapuHy Oummb onuii,

2, Peakuysira KUpULIAETTaH MOIIANAP KOHLCHTPALIMACHHUHT BaKT
OPAUTAFKAOA YTuaid oML Ba KMHETHUK SI'Py YM3WKJIADHUW K34 OJIHILL

3. OnuHrad Taxpuba MawTyMOTJIApUra acociaHn® KMHCTUK
[cHriaMaiap TY3HMIIHKY YpraHui.

Mawx 6a macaasaaap

|. PeakioH apajaliManari BoAopoa OpoMui KOHLCHTPaLMSICH
ViluaHub Kyiuaary HaTuxanap oJuHIu:

Peakiips 6o1MaaH XyMcodnaHrad BakT,C... .. 01020 3040 50

Bonopon 6poMuI KOHIEHTpalusicd, Moib/12 .0 0,25 0,35 045
0,55 0,60 4

BagrHuur axpatuiarad xap 10 cekyHagaru KMceMuna peak-
IMSTHMHT YpTada Te3TUriHu Xucooanr. Peakiivsi Te3nuru Kanaan
Oupnukiaapaa yiuaHaad. ‘

2. Bosopon Gpomm CUHTE3U peakKlMsCHHUHI OUPUHYK BA
MKKMHYY BOCKUWIAPpH YYYH KUHETHK TeHIJaMa Ty3HuHr. Yiuoy
peaKLMsIap Ba YMYMMI PeaKilusi y9yH peakisiiap TapTuOMHN
TOMMHT., 4 _ ‘

3. Peakuusiapna KyjiiaHuiaéTras pearcHriap KOHLIEHT-
pALMSICH, TEMITepaTypa €Ky Oup KaTaru3aTop MKKUHIKUCH OMlaH
ANMALITUPHITAHAA Te3JIUK KOHCTAHTACH KaTTATUTMHHHI
y3rapuii-y3rapMaciauruiy aiTuo GepuHr. i

4. Kyiinparu peakimsuiapHUHT Xap OMpy yuyH capuaHaérraH
xap Oup peareHT OMjaH Xocwil OYnaérraH MaxcyJioT TC3JUTH
opacuiari HUCOaTHU aHMKJIAHT !
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a) 3Ilz) + Ill2) -~ 2NH3(r)
6) 2KOC1 (r) -4 2MO(r) + LI(T)

B) HI(r) + CHsl(r) -> CH,(r) + LIm)

5.203(1) -> 30" peakuusicuna Mabii}” Ba™T nauaa capaaHral
O30HHUHT ypTaya te3nuru 9,0 « 10" aTM/M -C ra TeHIJIUTU
anuk;nanraf. Iy BakT mumma O2 HUHT ?"ocwl OYyJIMII Te3TUTUHU

TOMUHT (y3rapmac >"axmia).
6.2KO0(r) + 2H2(r) ->M2(r) + 2H20(r) peakuusicu yuyit NO
HUHT capdimanuil 3a N2 HUHT ~0CHI OyJIMII TE3IUTMHU aHUK " aHT.

76-macanagarv peakuyss H” Oyitmaa 6upuHay Taptrora Ba NO
Oyilinya HMKKMHYM TapTuoOra sra. Peakuus ydyH Te3JIUK

TEeHIJIaMaCUHU €3UHT.
8.3-Macasmaga peakiys y9yH peareHT1ap KOHLIEHTPALUSICH >3

JUTP Y4YyH MoJIb (MOJb/NI) ma udomaraHraH Oyica, ynody
peakIMSIHUHT Te3JIMK KoHcTaHTacu K K,aHmaii Gupiaukiiapaa

Tonwiagu?

9. I'eTeporeH KaTaau3aTop aKTUBJIUTYA YHU Tali€piialll yCyJju Ba
KyJUIalll OJiAiAaH yTKa3WIraH UIIUIOBTra 6omiK,. byHUHT cababiapu

HuMana?
1O.Monexkymanap ydpalllyBu KHMEBMI peakUUsIapra ojaud
KeJIMIIIM MyMKWH OyJIraH K;aHgaii pakTopiapHu 6puacus?

11. Kyiinmarn peakuusUIapHUHT Xap OMpH y9yH MyBO3aHAaT
KOHCTaHTaCUHU nUOoaaIaHT:

a) 2802~, + O, * 2503,
6) 21_[0’/\”/\ + H25’ » 21_[/\”” + H20’5
B) H, + C02, ~ CO,, + H20,,

) “Hs,, 302, * 2H,, + 6H,0

) NN,NO,, , N2,, + 2H20,,

4 2 (kat)
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12. Ta3 x.omuparu Bopopox foaua 425 "C jiv uauiira CoJIMHIanaa
liMcMaH BOIOPOJI, Ba MO/ra rmapJyaiaHmn:

2mm Han+ Iy,

MyBozaHataaru apajiamMa ta?ylwm \77°/=4,79 + 10™ M/x, [12]
4,79 « 10" M/m, \II] = 3,53 - 10"3 M/ TEeHITUTUHU KyPCaTIIU.
Kypcatwiran temneparypamar Kc H1 TonmmHT.
13. bepunran myBozaHatmaru cucrema C , + CO2 -~ 2C0 (A H
119,8 x2K) ra k.aHnait y3rapuiuiap Ba (pakropsiap TabCUp TUILTMHU
;|| Ilylarr (JTe-LLIaterse IPUHIIUIIN ACOCHIA):

a) CO2,) HUHT KyLIIAILINY;

0) C *, HUHT KyIIINIIIN;

B) MabIyM MUKIOPAArd UCCUKIUKHUHT KUPUTHITUAILIN;

I) CUCTEMaHWHT CUKIJIIIII"; /1) KaTAJIM3aTOPHUHT KUPUTWINIIIN;

n) CO,, HUHT 4K apyrO I0OOPIIUIIIM.

14. Peaxkuusiiapna uiiaTWIraH Moagajap KOHLIEHTPaLUsICU
MOJIB/JT da y4aHTaH OyJica, Kyiuaa KeJTUpWITaH 23 OUp cucTe-
Mana MyBo3aHaT KoHcTaHTacu K K*aHnail Oupimkiiapaa yaI9aHUII -
HM aHIIOSIAHT:

a) 2MO02 * Kz30,; 6) M, + 3H, 2MH,

¢) CO + N02 ~ COs + NO; 1) 2802 + 02°** 2803.

15. Munepai yrutjiap MIUIad 4" apyBuM KOpXOHajlapaa a3oT
OKCHUIJIapU apajalliMacu OyjaraH ""“U3ruin-K“yHrup rasjaap
aTMocdepara ydyupuinb 1o0opmiaagu. ApanaiimMa TapKUOWHU
aHMK;JIAaHT, YHUHT paHTMHU nua daciuiapura K,apad y3rapuo

TypUIl cabaOMHU TYUIYHTUPUHT.
16. AMMMak cuHTe31aa OOCUM OllICa, MyBO3aHAT K,aili TOMOHTIa
CYPWJIUILIWHU AU TUHT.

Tecm casoarapu

1. MyBozaHatmaru cucremana N2 + 3H2 *~ 2hI1I]; \H" = 0,9;
[H2] = 0,6; P4H3] = 6 mMoJ1b/11 1a y3rapca, OOLUTaHrid ) o/iama HucOa-
TaH 00ocuM K aHnaii y3rapaou?

A. 1,8 maprta opranu. B.1"Maprakamasiou.

C.1,8 mapra kamasiau.'/1.1" maprta opragu. E.Y3rapmaiinu.
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2. Arap 280,+0, =280
. PCAKUUSTHUHT YHyMU 70% 6
0i {4{2 MOJIL/OnTuHTYTYpT (V I)-é)KCHJlH XOCHI GﬁnraHOHTumffy?lz
(IV)-okeumuannr AACTIabK¥ MUKAOPHHM aHUKJIaHT,

A.0, 29, B.0, 42, C. 0,6, 1.1, 2, E.1, 6.
3. Peakumstumur TEeMIIEpaTy,
pa xoapduimenTy 2
6:;5,1})1'31111"&, 60 °C na resnurn 0,64 M(Lﬂb/ﬂ.(cliz' ra TeHr.’J%MnggaI';g;
10 °C 6¥nranma PCAKIIAS TETUIMHN aHUKIaHT.,
A.0, 01, BO, 02, C.20, 48, 11.40, 96, E.0, 04.

4.CaCO, — Ca0 +CO —~Q)
' 5 CHCTEManaru MyBO3aHATHM VHT
CWDKMTULI YIYH KaHnai (i)aKTopnaH (holinananum Kepak? gl

A. Temneparypanu omvpu. B. Temrieparypanu KaMairupuiir.
C. Bocumnaunr OprHILN. 1. BOCUMHUHT Kamaitrmy,

E. Maxcynornap KOHLCHTPALMACHHUHT Kamaiiimmy,

5.NO + 0, = 2NO, peaknusina [NO]=0,6 Mone/1, [0,] =05

MOIIb/J Gynranna, Teanuk MOJIb/N * ¢ ra Teur. ﬁ‘!Fpn
PCAKIMSHUHT Te3 UK KOHCTaHTaCMHM aHMKTaHT.

A.006; BO,1; C1,0; DI 2: B1.6
6. Arap CO + (] <= COd, cu =
. cremana [CO] =02; [COCL] =
MOJIL/JI, MyBo3aHaT KoHCTaHTacy 4() ra Ter}r ﬁgﬁcg m%éung’f
Borarruy KOHLICHTpALMACHHY aHUK 1aHT, ’
A0l B02, C08, 109 E.10.
7 Peakumsannur resmmx Koa(dunmentun 5 Y
, ra TeHr 6ynramma
TCINMNKHU 625 Gapobap ommpum ,
visainio s Lo PHIIL yYYH TeMmIiepaTypanu Heya

A.10, B25, C 40, H.125, E.150,

A.0,12 Ba 0,16; B.024 pa 0,16; C.0.24 a 0,12;
1.0,12 Ba 0,24; E.024 Ba 032.

VII BOB
DPUTMAJIAP

JpuTmManap KeHr TapkairaH 0ynu0, atpoduMusHuU ¥pab Ba
Oiira Xaér GarniwIab TypraH XaBo, Xe3, GHOIOTHMK CYIOKTUKIAp
Oyiran KoH, MMga Ba OOLLIKanap yiapra Mucon 631a onamu.

HucOuii MHKIOpM KeHr Kynamaa ysrapa oJyBYM MKKH BA
Yiian OpPTHK KOMNOHEHT — TapkuOmii KMCMJIAPJAH TAINKHI
fonran KaTTHK €KM CyIOK romoren ¢asa spurma Jeiinaanm.

VIL. 1L.O9PUTMAJIAPHUHT YMYMMI XOCCAJIAPH.
KOHUHEHTPALIMAHU MPOAJIAIN VCYJLIAPH

bapua spuTMaiap 3puran MOAAAAP BA APUTYBUMAAH TALLIKHIT
lonrax 6ynaau, OyHmaii MyXuTaa MOIUIAIap MOJIEKYI1a EK1 MOHIIap
\0/1n/1a GUpP TEKWC TapKaiaan. DpuTMasap TapKUubMHIHT TOUMUiL
MAC/IMTH  yIAPHM MEXaHMK apajialiMaiapra sKWHIamTUPanu,
AMMO Y3UHUHT OMp XUHCITMIUTY OWiaH ynapaaH dapkiiaHamm.

Dpurad Moana daszacu GrtaH MyBosaHaTaa GyaraH spuTMa
(yimmran Xucobnanami. bynap kam Tapkaramimri cababmi y Kanap
(IMATMH axaMusITra ora aMac. AManuéra TYHHEMAran spuTManap,
JILHU TApKUOMIA SPUraH MOJIJIa KOHLIEHTPALIMSACH KaMPOK, GyiraH
pUTManap KV MIUIaTHIAIN.

DpuTma EKH IPHTYBYMHMHI MABIYM X2KMHA2 OSPHraH
MOJJAHHHAT MUKJIOPH 3DHTMAHHHT KOHIEHTPALMSICH Heiimnaum.

DpuTMAZA IPUTaH MOIJA KOHIEHTPALMSICH I0KOpH G¥aramnia
KOHUEHTPJAAHIaH, KaM OYIrania CyloNTHPHIraH dpHTMA Aed
I0PUTHIA/H.

Konnenrpaimsay voranatitHuHr 6up Heda MUKI0pHIA yeyinapu
MARTYM.

1. Ilponent (hon3) kounenrpauua — 6y spurmanuar 100
OMpIMK Maccacuia 3puraH MOATAHUHI Maccaiap COHM (MacaiaH,
I'paMMIIAD COHM) OMnaH GearviaHanu.

IPHUTaH MO/1a MaccacH
IPUTMAHUHT YMYMHI Maccacu

Mucon: Hatpwii xopuauuar 10% v sput™acy aeirirania
WIyHIaW SphTMa TyuryHWiamku, yauHr 100 rpammuaa 10 T
NaClsa 90 H,O Gynamu.

2. Mousip xonuenTpanus (MOAPIMK) — | 1 OpUTMaza 3puraH
MOjUIa MOJIL JIApU COHM GriaH Be/iruiaHany. .
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IMpouenT koHuenTpams, C% =



n
Momsip konuentpatmsammir MateMatuk ngogacun C,_ = 5

MOITB/ 1. 6U1aH noatanam. by epma; Cm— MOISIp KOHLIEHTpawmst,

= Mojita MuK/I0pH ( MOJIWIAPH COHM), U — dpuTMa Xaxmu ().

Mucon. Hurpar KUCJIOTAaHUHT 2 MOnsIp SpuTMacy Oepwiran to
A2 Xap JIMTPUAA WKKK MOJIb, STHM 126 r H NO, 6yurran apurma
TYILYHWIAIM,

3. OksuBaent KOHIEeHTPANMS €Ki HOpMAaLIHK Maskyp t° ma
SPUTMAHUHT OUp JIMTpUAa Spuran MOIUIA SKBHBANICHTIAD COHM
Owian udonananamm (1. xapu Guan Oesrunanany).

Mucon. Hurpar KHCJIOTAHWHT 2H 3puTMack ACUWIraHIa xap
JIMTPUNIA UKKHM SKBUBATCHT, SIbHY 126 1, HNO, 6¥aran SpUATMA
TYLUYHWIAMY,

4. Moasa KOHUEHTPAUHA (MOISILINK -C, xapbu 6uman
Genrmianann) 1000 I' 11 5pUTYBYM 3pUTaH MOmMIaHUHT MOJIb Jiap
CoHM. By ity 6unan AHUKJIAHTaH KOHIEHTpAIs MOJIb - Macca
KOHUCHTpaUMsICH (MomsLImK) Acinmany. :

Mpucon, Hutpar KACIOTAHUHT 2 MOJIsLT SPUTMACH Jieiiuiramza,
10001 cysma 2 moms HN 3 IPUTWIMILKNAH Xocun 6Yorran 9pUTMA
TYIIYHUIAIM. '

TonmWiaau
1,

2 +
n+n,

Oy epia, M Ban, = 3putyBuM Ba spuran MOIanap Moib jap
COHHL

Konuempmmﬂnapu HODMaJIMK Buiian udonananran
SpUTManapian dmmza;ratmﬁ, 9pUraH  momnaniap KONIUKCH3
Peaknysara Knpuiimiiapy YUYH yIaap Kaiait xaxmumii Hucbarna
APATAIINIINHY OJIMHIAH Xuco6:1ab Tonum MYMKHH O¥1aguy,

Hopmaniuru C'III Oysran A MommanuHT V, mitpn Hopmasmiiry
C, 6yiran b Momanunr V, mutpm 6unan Peakimsira kupunmy,
ASITHK. by A mommanunr Cu. * V, okBuBasenTy Ba b monnanunr
CH’, V, skBuBanenTy Peakimsira Kupuimrammruny Ouiampann.
Hemax, MoLtaiap sKBUBageHT MHUKAOPIA peakimsara KMPHILIAIuN,
WIYHUHT yuyH:
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neb é3a onamms. "

Wlynmait xuaub, peaxumsara KHUpHUIIaéTran mMomaanap
IPUTMACHHUHT XaXMH, yjlap HOPMaJIuKIapura TecKapu
MPONOPLIUOHAIND.

Bynnan, peakuusnap yayn 3apyp SpHTMaiap XaXMUHH
AHMKJIAIT OMIaH GMp KaTop/a, aKCHHYA, peakiwsara capdianran
OpuTManap Xaxmu Oyiimua ymap KOHUEHTPALMSIIADMHA  XaM
TOMWILl MMKOHUSTH TYFUIAIH,

VIL. 2. BPYBYAHIHUK

Moppanunr y éxu 6y spurysumaa 3PHII XYCYCHATH 3pyB-
YAHJMK Jednnagm. Maskyp 1mapoutia MoaIaHuHT SPYBYAHJIMK
ym4oBM yHMHT 7 TYiMHTAH SpuTMacu KOHLIEHTpauuscH OuraH
Gesru-manami. Kynumya, spyBuanimk apuryBYMHUHT 100 Mmacca
GUpPIM-TYHI MA3Kyp 1IapouTIa TYHUHTUPYBYM CYBCH3 MOJUIAHUHT
Macca 6Upaury conu Guiman GenruiaHamu Ba Oy #yn Gunan
udonajaHTaH SpyBUAHIMKHUI opyBUaHJIME Kodthdunuentn
- 100 r cyBaa 1rman opruk momia apyca - AXIIW SPUHINTraH,
100 r cysna 11 man 0,001 raua momma 9puca KaMm apuiiauran,
0,001 r nan 03 spuiimiran MOIanapra 9puMaiIMraH Moamanap

Hrmamu. i
. K,aﬁﬂmq JKUCMJIADHUHT 9PULIIN aKCAPUSIT X0/UIap/a HCCUKINK
IoTiMIK 6unan 6opamm. Bynna sHeprusHunr KVIIrMHA KMCMU
KPUCTAUL NaHXapaHW napyananma capdianamy. By sueprus
THApAT (CONbBAT)IAP XOCUI GYIMIITAA aXKpananura’ SHEprus
OmTaH KorutaHamy.

Jle-Ilaresnbe MPUHLMITAHY MOIIAHUHT KPUCTaLN XOJaTH Ba
VHUHT TYHWHTaH 2puTMacura K¥iu1ab, Molia SHeprus OTHIL
OuiiaH apuranma TEMIICPATYPAHUHT KYTAPMIMIIA YHUHT 3pH-
IIMHK OLIMpAany JICTaH XY/JOCAHU YMKAPUII MYMKHH. Axcunua,
TUIPATIIAHNLI SHEPIUACH IPUTMA XOCHII OYIMIIM yayH eTap)u
OYJiranna, sTbHU SPUII SHEPIHsI AKPATHIIN GUIAH Gopca, GyHumait
XO/Aa TeMnepaTypa KyTapuidim OPyBYAHITUKHI Kuauaﬁmpami.
bynnait xomvca cysua ULIKopaap, JIATHH, MarHWii Ba amomu-
HUAHWHT KYOTMHA TY31apy SPUrasna p¥it Gepanu.
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Cyloknuknapuaunr 6up-6upuaa spumu JeérapanaHraH
XOMaTAaH YerapasaHMmarau xXonarra Yrum TeMIepaTypacu
SPYBYAHIMKHMET KPHTHK TemMuepaTypacu neiiunany.

Arap ukxu 6up-6upn ApanalMaiivras CyIOKHMKIaH nbopar
CHCTeMara 6yapHuHT Xap Oupyna spuit onamuran YYMHYH MOIaa
KHPHTHIICA, YHAIA SpHraH Monma Oy cylokuknapaa SpUILHTra Moc

CI
= K
by epna: CsBaC, — spuran MOMIAHUHT GUPUHYM Ba MKKUHYH
SPUTYBYMIATH KOHUeHTpatwsuiapy; K—rapkamm KoapdurmenTy,
Tasnapuunr cyspa SPULIM  9K30TEPMHUK Xapa€umup. Iy
cababimu raanapHuHr SPYBYaHIUTU TeMIlepaTypa K¥Tapriumm
6unaH mnacasy. Opranux SPUTYBYMIAPAA Ta3/ap SpuraH/a
HCCHKJIMK HOTWIHILN Xonariapu ydpaiimi. Byupaii Xonatnaapaa
TeMIneparypa opTHLLY 6UTan Ta3apHUHT SPYBYAHIIUTH K Tasy,
Ta3 cyroxmknapna SPHUraHIa MyBO3aHaT ByXyamra KeJiany Ba
OyHna cucremanunr XKMU OUpMyHYa Kamasiiy. Hemak, 6ocumuuHr
KYTapuInLIM MyBo3aHaTHY YHITa TOMOH Cypanu, SIeHH ras
SPYBYaHIIMTMHH OLIMpA.
Tl'a3 Gocumu, MacayiaH, ukku 6apasap OLIMPUIICA, YHUHT MoJie-
Kynanapu KoHuUeHTpammscu CYIOKIMK yCTHIA IIyHYa Mapra
Opragy, 6yHOa rasHuHr OPMIIM XaM Tesnaimand. MyBozaHar

nponopuroHanup.
TeHpu xoHyHn Ky#lunaru ternama 6unag udonananany:

C= kP
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Oy epna, C — TyiiMHraH 3puTMazard ras KOHIeHTpauusicu;, P —
Hapuman 6ocuM; k — MpOnopUHOHAIIHK Koa(pULHEHTH, YHU
l'enpn koncraHTacu (éku Tenpu KoapduimenTr) ne6 aranam.

VIIL 3. OCMOTHK BOCHM

PUTMA TOMOTEH CHCTEMAnaH ubopar 6¥1u6, spuras Momma
Wi SpUTYBYH 3appavanap TapTubcu3 xapakatma 6Vmamu Ba
IPUTMAHUHT OYTYH XaXMu 6Yitnaa Gapasap Tapkanamu.

Arap uUMIHHApra KaHIaWoup MOLNaHMHT, MmacajaH,
{IAKAPHUHT KOHLICHTP/IAHTaH SPUTMACHHN KYHU6, YHUHT ycTura
(UAKAPHUHT OGUPMYHYa CYIONTUDWITaH SPUTMACHUIAaH COJCaK,
OyHna aBBan, makap GunaH cys TeHr XaXMa TapKaJMaraH
xonataa Oynamu. AMMO 6HpO3 BakT Yrray, makap GunaH cys
MOJIEKYNaapy GUp TEKHC TapKaIraH Xolatra YTam. By wakap
MOJICKYIaJIapUHIHT KOHICHTPJIAHTAH SPUTMAAH CYIONTHPWITAH
JpuTMara Ba aKCHHYa, CyB MOJIEKY/AaNapHHHU CYIONTHPHIITaH
PUTMANIAaH KOHUEHTp/IAHTaH 9pUTMara §ta GopulM Xucobura
Oynama. ByHna KoHueHTpnaHran OPUTMAlaH CYIONTUPHITaH
IpuTMara YTyBuM IIaKap MOJNEKYNanapd MCTAIraH BaKT MYHUIA
Kyrpox, 6Ymvim Typras ram. Ilyunais KWIHG, KOHLIEHTp/IAHTaH
IPUTMALAH CYIONTHPUITAH SPUTMAra IIAKAPDHWHT WYHATMIIMA
BYXKyAra Kenamd, CyB 3Ca CYIONTHPWITAH 3PUTMAgaH KOH-
HUCHTPIIAHTaH SpUTMAra XapakaT KWIau, sSibHU Xap Gup 3appava
KOHLEHTpaLMsiCH Kam Tapadra XapakaT Kuna Gomuraimom,
3appavanap xapakatiaHu6 Ky910, YHUHT KOHLIEHTPALUACHHI
TCHIIAIITAPHILTA ONMG KeMyBuM XapaéH madysus neiunamm,
Huddysusana cucremanuur sHTpONMsCH oprag. Kypcartunran
MHCOJIIa 9pUraH MOJIZIA Ba 3PUTYBYH 3appadyaiapy KapaMa-Kapium
HyHamina Xapakar Kuwiama. Bysnait xonar TYKHAIIYBYM €KY HKKH
éxnama nuddysus Ieiunamm. Arap ukku 3PUTMa SPUTYBYHHU
YTKa3amuraH Ba 9pUraH MOIIAHK YTKasmaimiran TYCHK Kyiwica,
yaraua xomuca Kysatwiamu. Byunaii APUMYTKasruyaap naed
aTajlauraH TYCHKJIap Tabuatma Xam yupaiau, ylIapHu CyHBUIA
paBHlIa TakEpnaca Xam 6Ymamu,

Jlonan sicanran rewmkyanapra sra HyMHIpra Gupop spuTMa,
MacalaH, lakap 9pUTMaCHMHU KyWu®, UMIHHADHUM CyBra
Tymmpceak, 6yHna KoHUeHTpaLusiap TEeHIJIallyBU (akaT
CYBHHUHT YTHIIM XMcoGura amasra omamu. Cys MOJIEKyIanapu K3
MUKJIOpAa sputMmara yra Gonutaimm, 6yHuHT opkacuma 3pUTMA
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RAXKMU Kyrias 60pa/iu, makap
KOHUEHTPAUHUACH 9ca Kamasi
Gopamu. Apum YyTRKasruy
TYCHK OpKaxum amal-
ra omyp4ym Oynngaii 6up
€Kaama aupdysus oc-
MOC feiHagm.

VIIL. 1-pacmaa ocmotuk
GocuMHM Yimarm ac606MHMHT
CXEMacu KeNTUpPUITaH. 2-
UWIHLIHY 1IaKap 3pUTMacu
Sl Gunan TYnaupuo, VHH |-

; ” ; WIHAILTATY CYBra CONMUG KsTMus3.
Hpﬁﬁg;:}:lmm SPUTYBIH Ocmoc Tygaiiim 9PUTMA XaXK-
MU Kynasg 6Gopamy Ba HalHN
TYmmpa Goruaiimmg. DOPUTMaHVHT Haifmaru caTxXy KyTapmia
Oopumn 6uman cys MOJICKYJIaJIApUHUHT  3pUTMara YTuinura
TYCKUHIINK KWIYBYM OpTHKYa 60CHUM - (rHAPOCTATHK Docum)
Byxynra kenami. [mapocratik 6ocum ManiyM OUpIMKKa erray,
MYBO3aHATIarW SPUTMAHMHT OCMOTMK GOCHMH 103ara Kemanu.
Mana myunaii MyBosanariaru TUAPOCTATUK GOCHMHU Firyarr
OPKAJIM OCMOTHK GOCHMHM aHUKJIaIm MyMKuH. OcMoc XOOucacu
XalBOH Ba YCUMIMKNAD XaéTuma MYXHUM poJb VitHainm. OcMoc
Tydaium Yeummmg NOACKIAH  10KOpHUIa CyB KyTapwiangd Ba
XyXalpalapHu TabMUHIAAI!,

Typmu spurmanapaunr ocMoTHK Bocumu Yprasunras Ba YHUHT
KaTTanuru spuTMa KOHIEHTPALMSICH GUIan TeMIlepaTypara
BOFTMKIINIY aHUK1aHTaH. Bynmait taxpubanap ocmoruk Gocim
XOCHJI OYIuNIuAa SpuraH Moama &xu SPUTYBYH Tabuatu
AXAMUSITHHUHT UYKJIMTMHYA TACIUKJTATAH.

1886 timnna Banr-Todd yrua IOKOPU KOHUEHTpALMATa 3ra
Oynmaran SJICKTPOIUTMACIAD SPUTMANIAPU YYYH OCMOTHK GOCIM
KOHLICHTpAIMA Ba TEMIEpaTypara GOFIUKIUIUHY Ky#iujaary
TeHIIaMa Ownad udomanamu: -

P=1000 - CRT

Oy epna: P — ocMOTHK Gocum (ITa); C — yuuur MOJIIP XaXM
KOHUEHTpaiusicd (Moib/i1), R — YHUBEpCaJl Ta3s AOUMUiicy,
8,314 (K /monpb. K): T — MYTJaK TeMIleparypa.
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VII. 4. TVUMHTAH BYF BOCUMU

Payne xomynm

T

Maskyp Temmepatypaza Xap 6Mp CyIOK/IMK YCTHIArH TYUHTaH
Oy bocumu nonMmii Kuiimatra sra 6ynam. Bupop MomsaHuHT
CYIOKAUKAA SPUINH  YHUHT TYHWHTaH OYyF OOCUMHWHHHT
KuMalinimra onub Keuiun Taxpubaiapian KYpUHAIHN,
I887 i Payne Tyiimuran 6yr Gocummra JIOUP KOHYHWHH
IWIOH KWIIZIA. DPUTMA YCTWIATY TYAMHTaH 6yF GOCHMUHIHT HUCGHIA
KIMAHHLIM 3PUTaH MOAJAHWHT MOIb KHCMATA TEHTIAD.
Payiib KOHYHMHUHT MaTeMaTUK ndoracy Kyuiaru TeHriama
opratu udosana"aga;
P, —P :
T — Nz
Oy epaa: By — T03a 3puTYBUMHMHT THiiunray Gyr documu; P —
'PUTMAHUHT OYF bocumu; N, — 9puUraH MOIa MOJIb KUCMIA,
’ayJib SPUTMANAPHUHT KAMHAIIM Ba MYy3JaliuHu ypranuo,
VICKTPOJIUTMACIAPHUHT CYIONTUPUITAH 3PUTMANapUA YYYH
KaiHam TeMIepaTrypacu HUHT OLIYBW Ba MYy3jJall TeMmIie-
PATYPACHHUHI KAMAMMIII 3PUTMa KOHIIEHTPALMSICUTA TIPOTIOp-
IHOHALIATAHYU TOIIN;
i — BCHT =‘B"_——B;i09

T

= ¥ Cii= K +a -« 1000

Myaan B ,M‘
Oy epra; C . — MOJIb-Macca KOHLIEHTpalLysi (MOIBSULINK), @ — Spuran
MOIIa Maccac, B — SPUTYBYMHMHI maccacu, M, — spuran
MOINAHUHI MOJIb Maccacu. E Ba k s6ysimockonuk (kaitHam) Ba
KPHOCKOMMK (My371aIl) AoMMUiicH, YJap 2puTyBYM Tabuarura
OOF/IMK 6§76, spyraH Moaa Tabuarura GOFJIMK, Oyiimaiinm. Mon-
JATAPHUHT MOJIEKYJISIP MAacCaCUHM aHMK/IallLIA SPUTMANAP KAHHAIL
Ba Mysjiamr TemrneparypalapuHu Viauamra MyipKajanaHras
50y/IMOCKONMK Ba KPHOCKONMK YCYILTapiaH (holiananmnanm, TeHM:

M. = E-a- 1000

=
i € - Tﬂ;m‘(.

90YJIMOCKOITUK YCyiI

_F.a -_.-'0(}{}

=

KPHOCKOITHK YCYJI

"y
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VIL 5. KUCJIOTA BA ACOC HA3APUSAJIAPH

XO03UPTH BaKTIa KHCIOTA BA acocjap xaKkuia yMyM/Ialran
Oup. KaHYa HasapuAIap MabIyM. bynapnman comsBocucremanap
Hasapuscy, POTOH HAa3apUACH Ba JIEKTPOH HA3aPUSICH KEHI
Kynnauunany. By HasapusiapHusr Xap OMpu Typiida Herusnap
acocuna Kenub 4MKKaH GYaummra Kapamai, 6up-6upura 3ui
SMacC XamIia KUCIoTa — acoc GMPUKMANapHUHT Y3Ura Xo¢ TOMOH-
NlapuHu ounb Gepamn. Kucnora Ba acoc xakupmaru Hazapusi~
JIADHIHT X03Upru MonacuHu Nuiab YuKuIna Gorkanap 6mnan
6up Katopna ¥36ekucTormK oM M. VCcaHOBHYHIHT XM3MATH
Karra oY,

1. ConbBocucrema asapuscu

CyB micconmnanranma;

H,0 == H* + OH-

ByXyara kenrad H* Ba OH- nonnapu 6ouika nonmap kabu CYBJIU
SpuTMala ruaparianam. Bonopon nonu cys Monexynacu 6uaan
OCOHI'MHa GUPHKHG, 'MAPOKCOHMI MOHMHYU XOCH/ KUTAH.

H*-H,0 - H,0*

I'mapokconuitnu 6ab3u Gupukma (xoMmuekc)iapunan
KPUCTAJLT XO/Ia aXpaThO OMIL MyMKHHJIIY aHUK/TAHTaH.
Wlyupa#t xunu6, cyBHUHT Y3m OUCCOLIMIAHTAHIA XaM

TMIPOKCOHMI MOHM BYXYATa KeNTUIIM KyAuiaru TEHIJIaMafaH
KYpuHU6 TYpubIM:

2H,0 == H,0" — OH-

Vrkasuiran Taxpubanap aMWHIAPHUHT KYTII'MHA AHOPraHUK
TYS/IAPHU OPUTHLLH, YIAPHUHT 9PUTMATIAPU XaM TOK YTKA3ULIMHA
KYpcat/iuku, Oy aMeKTPOIUTUK AUCCOLANAHUIIIAH Hapax Gepnu,
DNEKTPONUTIAPHUHT CYBIATH IpUTMaNIapKia Ba CYIOK, aMMMaKIa
YTKasmIraH peakuysiiap opacuaa SIKMHIMK Gopaurn KYpuHIM.
AMMUMAKHUHT ¥31 XaM 03 Oyncana, muccolmMnaHuILIm AHMKJIAHTaH;

NH,==H* + NH,"

Bonopon wonu spurmana cojipBaTiaHrad 6ynub, y
OPUTYBUYMHHUHI OUpP MOJEKyNnacu OUIaH Te3ruHa peakuusra
KHUpULIaan:

H* + NH, == NH,*
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Hatuxaza THADOKCOHMN MOHMIa yXiuail OyiraH aMMOHMHA
HOHK Xocun Oynamd. AMMUAKHUHT JUCCOLIMIAHMLIN XaM CYBHHUKH
Kabu Gopamgm:

2NH,==NH," + NH,~

NH,” nonn OH™ ra ¥xmam noHmmp.

AMMMak O6unaH YTKAasSHIATAH WIMUN  KysaTUILIap
METAIUTAPHUHT aMHJTAPAHI TUIPOKCUIIApra YX1al OMpruKMaap
neb Kapamira MMKOH 6epau.

By yxwanumk OH~ Ba NH,” monnmapu xamuma cys Ouiad
AMMUAK MOJEKYTaJJapUHUHI M303JIEKTPOHIIUK XYCYCUATIAPH
OuinaH aHaga pasmannamanu. bynap opacuaaryu yXmanuimk
VIAPHWHAT KYIITHHA Xoccanapyia HaMoeéH GYnamu. AcociapHUHT
CyBIIATY BpPUTMaNap ¥ Kabu aMUITapHUHT aMMMAKIIK SpUTMaiapi
JMCCOLMNAHUIIN TY(aiyii S7eKTP TOKWHY YTKa3anu.

MeNH, —> Me* + NH,

Mana wy sputmanapia peHodranenH Kusapaam, KUCuoTa
KYImuiaranaa yjgap HeWTpaiaHanau. AMUUIADHUHT 3PUIIN
FUIPOKCHIIAPHUMHT 3PULIATA MOC Kestami. ByHnaH cyiok aMMuak
MyXATHOard meraan amumaapun OH™ rpynmacura ara
6ynMacirura Kapamai, Y3MHM Ky4Iu acocyiapaek TyTanu, IeraH
XyJioca Kenno YMKanm.

Arap CylOK, aMMHaKkIa aMMOHUIA Ty3M SpUTUIMO, Teruiuimya
KMCIIOTa XYCYCHATra 5ra 3puTMa XOCWI KHMIWMHCA Ba OJMHTaH
MaBITyMOTJIAp TAaKKOCAaHCa, OyTapHUHT 6Mp XWITUTHHU, STBHU Xap
MKKana Xouga XaM aMMOHHUH Ty3W SpUTMacH Xocun Oymuiim
Ky3aTwiann:

NH,Cl + NH, == NH,* + NH,” + H* + CI

@paHKIuH CYIOK AMMHUAaKIa SPUTHIraH aMMOHHI Ty3napu
MeTaJUTAPHUHT aMuaIapy Ounad KucioTanap Kabu peakuuara
KUPHIUUIIHHY KypcaToy. JlemMak, CylOK aMMUaKaaru aMMOHMIA
Ty3napu Y3uHM Kucjora Kabu tyranu. Cyiok aMMHUak#aru
HeUTpa/UlaHULL PeakLMACH JUCCOLIMIaHMaraH OpUTMA MOJIEKY-
JIaJIADUHIHT XOCWJT GYmmiumira oimb KeayBuu XapaéHnaH ubopar
Oynamu. Kypunran KOHYHUATIAP KWACIOTa BA ACOCTAPHUHI SHTH
CONMBBOCHCTEMANAP HA3ApHsACKHIA 3 aKCHHM TOTIAH,

Viby Hazapusira OMHOAH 3pUTMAA IPUTYBYM JUCCOLMIIAHTaHa
MycOaT MOHJIAp XOCWII KWIYyBYM OUPUKMA LIAPT/IA PABALLUIA KHCIOTa
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Ae0 Kapamanm, acoc Oyimb sca IPUTMANA SPUTYBUUHUHT V3un
AACCOMWIaHTaH g MaHdui vonnap Xocu Kmyﬂlfm 5HDHKM8JTEIIJ
KaOyJI Kunuuany,

2. Ilporon Hasapusicu. Bpencres-J1 aypuiap TOMOHMaaH
TaKIm} Kuimuran Gy Hasapuara acocan nporoy Oepa omyBun
Xap Kauniai 3appaya (Monekyma éku WOH) KMCIOTA Gynamu
Iporounu Gupnkry PH0 onyBun xap xanmaii 3appaya acocaup. '

[Tporon nazapusicura MYBO(UK KHucioraiap yyra 6Vmunamu:

1) Hefi’rpau Kacaoranap: Gymapra mucon KWiub xsopuj
Kuciaora eku cynshar xucnorauy KYpCaTuir MyMmxun:

HCl == H~+ ¢

HZSO4 == H* + HSO,
2) aumon Kucaoranap: Mmanhuii MOHIapnaH ubopar 6ymamu:
HSO,” == H* + 50 -
Ba i
HPO?> == H* + PO
3) xaruon Kucoranap: mycoar WOH/Iapaan ubopar 6¥namy:
NH4 = NH1 +H
Ba '
H,O0" == H,O + H*
Karuon KucjaoTanapra xyn BaJICHTIH METaJIapHUHT
THIpAaTIIaHTaH WOHITapu Xam Kupaiu,

K¥nruna KOMIieKcaapHu KucaoTanapra Kymwum

MYMKHMHKH, Oyl1apHUHT Xam IPOTOH
1 Oepuin Taxpubanapa:
vcOoTIanray, e

Acocnapun xam Kucioraiap kabu ueitrpan (cyB, amu-
HOﬁf}pHKMaﬂap) aHuonn (Cl-, OH-) ga KatHonnu (H,O*
NH*) CuHGIapra axparun MYMKWH. ;

Upo'ron Hasapusicura Mysotuk niporon KPATMLIMHUHT Xap
KaHmail peakumsicy Kyitupary CXema opkam udonaragam:

Kucnora == Acoc + H*

Bynnaii xapaéuna MIITHPOK 3TYBYM acoc Ba KHcaoTa

ﬁys)gaccamamraﬂ Oynamu. Macanan, TUAPOCYILGDAT AHHOHN —
+ CYIbdar kucnora — H,SO, 6unan MyXaccamiaiiras acoc,
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,0" nonu 3ca acoc 6ynran H,0 6unan myxaccammaiiran
kll('.-’l()I'ZUal.

I1poron Hazapusicu opraHuk Molnanap — amuHiap, agup,
KETOH Ba  TMO3(UPIAPHUHT aCOC XYCYCUSITUHU TYLIYHTUPHUG
Oepanu. byHnai 6upuxmanap IoHOp — akuenTop 60Fyu 6Gyiinya
IIPOTOHHH OMPUKTHPUO, MyXXaccaMIalliraH KUCIoTanap Gyirax
ONKi - KATHOHAAP XOCUJI KHIIAJIH.

= N:+ H'==N: *H >C= 0:+H+==>C=0Q:H*

>0: +H'==>0:*H  >§ + H*==>$ H

I1poroH Hasapusicuia 3PUTYBYMHUHT NPOTOH AKPATAILMK
Onjian OopanuraH AMCCONMIAHMUIM KATTa AXaAMMSTIA STalup.
byHHHT MUKIOPWii KaTTAIUrX aBTONPOTONN3 KOHCTAHTACH
(ABTONPOTONMZHUHT HOH KyNalTMACH) OUIAH XapaKTeplaHaM.

OPUTYBYMHUHT 31 KAHYAIUK KYd$Id JHACCOLIANAHCA, YHUHT
KHUCJIOTATMIIMTH IIYHYAIMK I0KOpH OYiamu.

OPUTYBYNHUHT SHA GUP MYXUM XYCYCUATH YHHHI HPOTOHTa
MOMRJIATAE OYNMO, MasKyp spuUTYyBYMIA IIPOTOHHUHT COJBBAT-
JIaHULIWIA KpaTyBYX 3Heprus 6uwiaH Genrmnanany. [poroHra
MOMWIUTMK KaHYaIuK KYIT 6y1ca, SPUTYBUMHUHT aCOC xoccajlapu
IIYHYAIUK KY4/T1i HaMo¢H 6ymany. ITporoHra MOMWITHK aMMuaKia
KYWIH, OyHIaH KeHWHIM YPUHIA TMAPAa3UH, CYB, STHI CIIHPT Ba
OoLKanap Typau.

OcoHnuk 6umaH TPOTOH GHPUKTHPYBYH Mojianap
nporopuiIap (aMMMak, rMAPasvH Ba GOWIKanap) Ba OCOH
ysaTyBumiap sca mpororennap (HE HNO,Ba Gomkanap)
nevivnamu. IpoTtoHHu 6up iiyna xam oupuxkTupub, xam
y3aTyBuuiIap aMpEUPOTORAAp (CYB, METHII CIIUPT Ba GOIIKAMAp)
ned aranamy.

Kucnoranap (€km acocnap) KyduHuHT (dbapkuHu cesmup-
MaHraH SpUTYBYMIIAD HABEIAPIOBYMIAP NCHIITALIN,

Kucnoranap (€ku acociap) KyyuHuHr dapKunu I0KOPH
fiapaxxana Ce3nupanuraH spuTysumnap maghepeHnusaoBIHIap
neiwnamd. Kvcnoranap yayn mudxpeperumsimopun OPUTYBUMIIAD
cudaruia cysra Kaparanja npoToHra MOMMJIIUTH KAMPOK, BYiran
CHMpKa KWCIOTa, 3TWJ CHMPT, allETOH Ba Iy Kabu opraHuK
OPUTYBYWIADHU KYpcaThod YTUIII MyMKHH.
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Arap cyscus CHPKa KMCJIOTa KMCTOTanap YYYH nudpe-
PEHIIMAIIIOBYM 3pUTYBYH Gyuica, acocnap YYYH HUBEJHPIOBYH
SPUTYBYH G¥amu.

3. BnexTpon Hasapusicn, By Hasapusru JTsionc TaKIUA(D Kuray
6yaub, acoc cudaruma KUMEBHIA GOF Xocu 6Ymumm yuyn
SJIEKTPOH Xy(hTH GepyBum momia, Kucnora cudaruna aca
SJIEKTPOH Xy(draapuHu Kabys KWIYBUM MOINA — 3/IEKTPOH
Xy(Tiapy akuentopu KalbyJs1 KUTHHTaH, Bnexrpon Hasapusacura
K¥pa KHCIoTa - acoc peakimsicu AOHOP-aKUENTOP GOFIaHUIITHUHT
XOCHJI 6ynuiuuman u6opatmvp. Kuciora 6unan a4COCHHHT
OupuKuIIMIaH AIYKTIAAP N6 aTanyBuM TY3CHMOH MOIIIa XOCH
Oynama:

NH, + HCl —> NH,CI
acoc Kucrora

€kn

H H | .
H:N: + H:Cl: — [H:N'H + :.Cl-
H H i

DnekTpoH Hasapus CYBIM spuTMmanapna Gopagurau
HeWTpallaHuI, KOMIIeKe Xocua 6¥numy, AMUHOOUpPUK -~
MaJIapHVHT Gab3u raoreHumIap OuiaH, aHruapuIapHIHE CyB
OmiaH peakumsitapusy Yxmanm KapagHnap cudatuna Kapaiim,
Dnekrpon Xydraap AOHOPH 6Yran Monnanap Jisionc acocjapm,
NIEKTPOH XKY(IIapHUHT aKkuenTopu 6yaran Momnanap JIsione
KHCIOTaNnapm neiunamy,

JIblonc acocnapura 6awau aMUHOOMpPUKManap (aMmuaKk,
amidaTuK Ba apoOMaTHK aMMHIIa » TAJIOTEHUI-HOHJIAP, TUPUIUH
acocnapu, XMHOJIMH acociapy Ba XOKa30Jap), KeToHaap &Kku
yMymuit dopmynacu X,CO 6ynran (X-ramorey aToOMH)
GupukmManap KHpamu,

JIsionc KUC/IOTa/lapura MUCoNn Kuaub Oup Katop anemeHT-
JIAPHUHT rajloreHuIapu (BF,, AlCL, SiCl, Ba Gowukanap), Kymy1,
XpOM, IaTuHa KaGu xamma OOIIKa HOHIapH — KOMIUIEKC XOCHI
KWIYBYUTIADHU KYPCATULIT MyMKIH. Bynapuunr Gan3unapy amamait
axaMMsITra sraaup.
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Kucrora-acoc Hazapusicn gompacunaru peakuusap Y3MHUHT
fe3 DOpHILM, KAaTalmu3aTop KY/UIAIIHY Tana® KAIMACIUTH Ba
Maxcynor yHyMuHuHr 100% ra Kagap erwmm ?maﬂ axpanub
Iypaun. byHnait peakumsiiap KUMEBMI aHAIM3A KYTI KyJUIAHIIIAMN,
AlHuKca, CyBCU3 THTpJIALLIA Xyaa Ky kenanu. Kucnora-acoc
HasapusCUIaH aHOPraHMWK cHUHTe3na doifnanranus, Kyna K¥ymmad
AHrH Monnanap omuHrad. ®roprama OJIMHAlMIaH CHHTETHK
Marepuaiap, OMOJIOTHK aKTUB Mojuianap, TUOOMET yuyH 3apyp
AOpH-NapMOHIIap Ba GoluKanap 6yHra Mucon 6y1a onamu. Cyiok
AMMHaKna oMo GopriyBYM 6Mp KaH4a peakLmsuiap XaM KHC/I0Ta-
fitoc peakupsiapuaad xucobnanamu. Bomka itynap 6iian onu6
OVnimaiinuran Monjianap — KpeMHUM, TerpaMuz, HUTPO3WIIAMMI,
cynihamMun Ba 111y Kabu 601IKa MyXpum OMpuKMaap 111y iy 6unan
OJIMHTaHJIATA KMCJIO0TA-acoc HasapysiCMHUHT (hakaT Haszapwuit
AXamuATra ora 6Y/IM0 KoMai, yHUHT yJIKaH aMaui MCTHKOOMM
bopnurunad ganonar Gepaau.

VIL 6. THAPOJIN3

Mopana Gunan cys opacuna commp Gynaguran ANMALIAHYB
PECAKIMACHTA THAPOIM3 ACeHHIA M.

I'MIPONMBHUHT Ma3MyHM CyB TabcHpHia napyanari
(ecTpykumsnan) gemakmap. Macanas, dochop (111)- dropun
PF, cyB 6mnan ocoH peakiuusira KMpHIING, docur kucnora Ba
BONOPOI QTOPH, XOCHII KMJIAIM:

PF, + 3H,0 = H,PO, + 3HF

Typma xun cundnapra Kupysum OupuKkManap rugponusra
yupaiau. AiHuKCa, Ty3nap rMIpONU3n MYXMM axaMusTra ora.
I'yanap runponusmna Kuciora Ba acocsiap xocui 6ynanu. Iunpomis
PCAKIIMSICUTa KY4CH3 KUCIOTA OWIaH KY4YCH3 acoclaH, KYHYCH3
KMCJIOTa Ba Ky4IW acocAaH €KM Ky4ycH3 acoc OMIaH Kywid
KHC/IOTalaH XOCH OF/IraH Tysap ruapouara yupaiiy, HeiTpa-
nanuin 6y Xonma Kyiuna udopanaHraH peakuus 6GuiaH
Oenrunanany;

A H* + OH- = H,0

[CCKapH peakuus, AbHU CYB MOJIEKYTACHHUHI MOHIapra
INCCOLMTAHMIIN Xya KaM mapaxana 6opamu. I'iaponusaa
opuMalirad  €Ku ydyBYaH MOINA XOCH GY/TMINM, AacTiabKu
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MOIIAHWHI' OXMPHTada mapyaiaHrasinrnsy ouammpany. Tyanap
runponusy tyQaiiu 6ydep spurmanap Masxyn oyianu,

Opranuk GupuKManap KIUciIota €Ki UIIKopaap UIITUPOKUIA
TUAPOTIA3IaHa1:

RCOOR! +H,0 = RCOOH +R'OH
RCl + H,0 =ROH + HCl

AHUK MUCOJ Tapukacuzia Gup acocny Kuciora GwiaH Oup
BaJICHT/IM METAJULIAH TAUIKIUI TONTAaH Ty3 — HATPUI AUeTarHu
oMmalMK. Ymby Ty3 Kyucu3 KHUCHOTA OWiIaH Kyuii acocHaH
TAIIKWI TONTaH OYm0, YHUHT TMAPOIN3M Kyiniarnua 6opaim:

CH, COONa + H,0 = CH, COOH + NaOH
€KY MOH-MOJIEKYJISIP XoJiIa €3caK:
CH,COO + H,0=CH,COOH + OH

Tenrnamanan ymoy MACOIIA THAPOIN3 TY3 AHUOHU XUCODUra
Ba peakiwst OH vionn axpammiuy Orwran 6opaéTrariiri KyprHaLI.
AMMO CyBHMHT MOH Kynaiitmacu [H*] < [OH| noumuii xarramk
oynrannuru cababnn OH monnapunuur kxynaitn® Gopuum
BOAOPO/, MOHJAPUHMHT Kamalumra osnvb kemanw. ByHmas
PaBIIAHK¥W, KYYCH3 KHCJIOT2 DMJaH KywiH MIIKODAAH XOCHJ
Oynran Ty3Jiap SpUTMACH HINKOPUII MyXuTTa ara 6yaanu.

Hlynra yxuram xomia Kyucus acoc O1Mian Ky4im KMCA0TanaH
TAIIKWI TOITaH TY3 KaTHOHYU TMAPOH3ra 6epuiaiy Ba HaTKana
peakurs BONOPOM MOHAAPUHUHT Xocun OYnuiny Gunan opanu:

NH, Cl + H,0 = NH, OH + HCl
NH,* + H,0 = NH,OH + H*

H* vornapusunr wnruaumy OH  MOHIApU KOHLEHTpALMS-
CHHMHT Kamaiuinura onub kenanu. Ulynnait xunub, Kyuewns acoc
Ouian Ky4JH KMCIOTAJAH XOCHJ Oyiram Tysaap spuTMacH
KHMCIOTAH MYXATra ara Oynamm.

IOxopuna kenTupran mMuco/iapaad KypuHuO TypubIvKH,
apuTMana OyraH TY3HUHT XaMMacu 3Mac, OaIKi MabiyM KNCMEU
runponusnanany. bonikava xumo aiTrana, opuTMana Ty3 6uias
Y XOCHJI KMJTaauraH KHAC/I0Ta Ba aCOC OPacHIa MyBO3aHAT BYKY/ra
Kenamm. TvapomuanaHanyrad MOIIa KMCMY — PHAPOIIAG IApakacy
MYBO3aHaT KOHCTaHTacHra xamja TeMIeparypa Ba Ty3
KOHUEHTpauusgcura Sormuxamp.
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I Maposu3 TEHIJIaMacuHM yMyMUiA Xonaa €3amus. HA —
Kuenora, MOH — acoc, MA — ynap Xocuil KWITaH Ty3.
byHia ruapoiau3 yayH KyAWIaru TeHraMann E3aMus:
MA + H,0 =HA + MOH
ByHila MyBO3aHaT KOHCTAHTACH Kyiuuaryya Esniaum:

«  [HA] [MOH]
[MA]-[H,0]

CyB KOHIEHTpALMSICU CYIONTUPWITAH pUTMaiapia amManni
KUXaTHAH ofraHia toumuit karramkka ara. K [H,Ol=K, ne6
Henruiab MyBo3aHaT KoHcTanTacu K, Hu Tonamna:

— [HA|- [MOH]
[MA]
'Mapoin3 KOHCTAHTACH KWIMaTH Ma3Kyp TY3HHHT
MIPONIM3TA KMPHIITHIL XyCYCUsITHHM Oenriaiing.
Kyucus kucnora ouiiaH Ky'win acoc/iaH TallKui TONTaH Ty3
YUYH FHAPOIN3 KOHCTAHTACH KUCIOTAHWHI JAUCCOHMAAHUI
koncranracy K 6uinad Kyiunarnua Goriaalm:

EHC.

K,

K = Ko
g KKHC."I.

Y6y renrnamaian K -KaHuajiuk Kn4uk Oyica, K
IIYHYAIMK KaTTa 6y7mimm Kypunu6 Typn6am. bouikaya cy3 dwian
alTraHga KMCJ0TA KANYAJMK KyuycH3 0yica, YHHHT TY3JapH
HYHIIMK I0KOPH IAPAKALA THAPOAN3AAHANM,

Kyucus acoc 6uiaH Kywiv KMCIOTanaH TALIKKUI TOINTaH Ty3/1ap
VUYH I0KOpWIarura yxuiain XoJija TUAPOIn3 KOHCTAHTACH
ACOCHHUHT JuccolmIanmil korcrantac K, 6unan Kyimnaraya
GOoFIaHaIN;

K = KHQ{}

r K
acoc
BrHOGapuH, acoc KAHYAIMK Ky'cu3 Gysica, y XOcus1 KMIIraH Ty3jnap
IIYRYQIMK I0KOPY Japakaia ripoiusiatain,
Kyucus kucnora Guiiad KyucHs acociaH TAlKiI TOIraH Ty3jiap
VUYH TMAPOIN3 KOHCTAHTACU KUCIOTa XamMJia acocjapHMHT
AUCCOLITAHMINI KOHCTAHTACH Owian KyHuIaruia G0rIaHamam:
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K - KH;G
K K, K acac.

I'maponus caHoataa Ba Xaéraa MyXuM axaMusIITa ora; caHoata
cnuptiap, deHomnap, YCUMIMK MOWIapH Ba XaMBOH EFMIaH
10KopH anudaTukK KucaoTanap onuHamuy. Mypakka6 adupnap,
IJIMKO3W/1 Ba aMWl OOFIapy THOPOIM3M TUPUK OPraHM3MiIap Xaér
chaonuaTHAA MYXUM pOJIb YiTHAN TN,

Taxpopaaw yuyn mamepuainap

Bobnune xuckaua masmynu. DpUTMANAp aToOM, HOH E€KH
MOJIEKyNanapHUHT romMoreH (GUp XWHCIW) apanalliMacumgup.
Dpuradn Momna OuIaH SPUTYBUMHUHT HUCOMI MUKIODPHHU
CYIONTUPHUITraH €KW KOHIIEHTPIAHTAH 3puTMa cudaruga
OenrunaHany. MoOnaHWHT 3PYBYAHIUTHUHH Y3rapTUPUIL YIYH
TeMneparypa Ba OOCMMHHM y3rapTupuin 3apyp O6yiamu. [asHuHT
opuiH 6ocuM optuilin 6wiaH kynasnu. Jle-Illatense npuHLIAIA
MaHa Iy X0AWCAaHU TYILIYHTHpaau. ApuMyTKasrud MmemOpaHanap
OuNaH Wl KYypwiraHaa 1o3ara KeJIyB4M OCMOTHK DocuM ycTuna
bukp ropuTiIaIN.

Bobuu ypeanumoan maxcao

1. Monspiuk, MOJISULTAK, MOJTb KACM, HOPMAJLTUK Ba MPOLIEHT
(hou3) KOHLIEHTPALIMSIHY YPraHUIIL.
2. KoHueHTpiaHTaH, CYIOJTHUPHITaH, TYHWHraH Ba
TYUMHMaras spuTMaiapHu TacHudan.
3. Komtonz sputMaHu YnH apuTMaiapiaH dapkiaai oL,

Mawxk eéa macaaaasap

1. Kyiunary Ty3napHUHT THAPOIU3 PEAKIIASICUHH Ty3HMHT:

a) CH,COONa; 6) Na, CO,; B) KHS.

Dy Tysiap y4yH rHOpOiIU3 KOHCTAHTACHHM XUCOGIIaHT.

2. Kyiunarn Ouprkmanap yuyH AMCCOLMIAHMII TEHIJIa-
manapunn Tysunr: a) H,CO,; 6) H,S; 8) HCN; r)H,SiO,;
1) NH,OH.

3. AMMuaxiii Oydep apuTMara 03poK MAKIOPIa KMCI0Ta €KU
UIIKOp KYuiraHaa YHUHT Bonopon kypcatruuu pH vuHr
V3rapMaciuriHu TYUIYHTUPUG GepuHT.
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4. Kyiuna KenTUpWIrad 3puTMaNapHUHT Xap OMpuia spuraH
MOJIIA MOJIIAP COHMHM XUCODIIaHT:
a) 0,358 M o Cu(NO,), spurmMacuHUHT 256 M1 Jia;
6) 00567 M HBr spurmanuur 400 - 10°mi na;
B) 0,565% NaCl cakiopuu NaCl cysm sputMacuHuHr 450 T a.

5. CuCl, cyBia spuraHia ICCHKJIMK axpanam (46,4 kXK/monb
CuCl,). Jle-ITarense npunLmMnuaad Qoiinananub, Temmepary-
PAHWHT LIy TY3 3PYBYAHIUTHIa TABCUPHUHH aHUKJIaHT.

6. Arap HgCl, nunr 0,01 M i sputmacuiad TOK yTKasuca,
KCl HAHT WyHIad 3pUTMACUIarTAra KaparaHja JiaMIlouka
Kyucu3pok, énand. ByHuHT 6oucu HuMama?

7 K¥pcaTunrad KOMOUUIAPHUHT Kait Gupu ruppodmi Ba KAl
Oupy Tunpodob IKAHTATHHA AHUKJIAHT:

a) rOMOTEeHIAITUPUIITaH CYTAAr Capuk, €F;
0) xene;

B) KOJUIOWIAJI ONNTUHHUHT CYBJIH SPUTMACH;
') FOrob-MOroJib.

8. Co4 1oBWIaMraH IaMiyH/Iap OiaTaa HaTpyit aypuicyispar
[CH,(CH,),, OSO,” Na'] xununaru 1oBALI BOCHTACHHM CaKJiaiiv.
[lynnail MOZOAHWHT COYHM To3akail cababuHU TYMYHTUPWHT.
Couman Tabumii MOWIAPHUHT I0BAING KeTHIlM HuMara GormmkK?

9. Ky¥inna xelTupuiral MOHIapIaH Kaiicu Oupu cyBiM
spruTMaa Kywin ruapatnanany: K*; Cs*; Cu?*?

10. Mysnaran #iynra NaCl &ku CaCl, xabu Tyanap cenwica,
My3 3puioy. ZKapaHHW TYLIYHTUPHHT.

Tecm caeoasapu

1 Kypromun somunauar 0,1 M* T¥itHraH 3puTMaciiaru Macca
MUKJIOPMHH aHUKJIAHT.

A.1,35 - 1073 B.0,3; C.300; O4.6,5 - 107% E.150. .

2. Muccopianunin napaxacy 1,0% 6ynran cupka KUCIOTaHUHT
pH mHM XucobnaHr.

A076; B2,76; C3,76; [14,76; ES5,76.

3.10%m HUTpAT KMCJIOTA XOCHT Kymiin yays 2 + 107 m® cysra
xaHya Xaxum 50% ma (mn) (d=1316 kr/M?) HUTPAT KHCIOTA
Kyimn Kepak?

A.400; B.307 8; C.500; J1.384.6; E.350.
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4. Konuenrpauusinapu 0,02 M KOH sa 0,1 M NH,OH Hn
apaalTAPUIN HaTXacuna Xocui oyiaran spurma pH uH#M xu-
cobaHr.

A.10; B.2,0; C.11; I.12; E.5.

5. Bapuii runpokcu apurMacy (Ba™ woru KOHLIeHTpalmsicu 5

10~ Mo/t 6¥nca) pH uHu aHuK1aHT?
A.3; B.4; C5; J1.10; E. 11,

6. Konuenrpaumsiapu 3 M 0¥arad HaTpuid rUIpPOKCUIIUHA
1 M xutopu KUcioTa OWiiaH apalaliTUPUIL HATHXKACHIA XOCHIT
6ynrad sputMaHuHT pH HE aHUKAaHT (OUP XK XaXKMIa).

A.0; B.130; C.13,7; 1.14,0;E.5.

7 Konuerarpauuscu 0,25 1, 0,5 1 cupka KUCIOTACMHU [HC-
COLIMIaHTaH MOJIEKy/Ialapyu COHMHM 5 Gapobap OmMpHIl YUyH
KaHua Xaxm (J1) cyB KYIIWII Kepak?

A.6; B8; C.10; 1.14; E. 16.

8.298°K ma DK =5 - 102, Marauii ru/IpOKCHITHUHT TYHUHTaH

sputMacu pH uHu xpucobnaur. '
A.77; B10; C.9,7; 1.4,3; E.OC.

9. Konnentpauusicn 5 + 107 M 6yran cynbdaTt KUCIOTaHUHT
pOH HU aHUKJAHT.

A.3;B.4; C.10;0.11; E. 13.

10. 20% nu 3 m® ammonuii xnopun ( p= 1060 kr/m%)
spurMacunad 10% nu spuTMa Taiiépran yayH KaHua xaxm (m?)
CYB KyIIUII Kepak?

A27; B29; C3,18; 1.34; E40.

11. Maccacu 2,43 + 107 kr 6yiran ontuaryrypt 3 - 1072 kr
OeH30JI1a SPUIITH HaTHKacua kaitsam remneparypacu 0,81°C ra
omrad. DpUTMaJard ONTHHTYTYPT MOJIGKYJIACH HeuTa aromIaH
ndopaT AIKAHIUTUHH aHUKJIAHT.

A2;B4; C6; 18; E.10.

12. 0,05 kr cysna 0,006 kr snekTposiIMTMacC MOAAA SPUTHIICA,
SPUTMAHMHT My3aain Temneparypacu —3,72°C ra TeHr 6ynaau.
DpHraH MOMIAHWHT MOJIb MaCCaCUHW aHUKJIaHT.

A 40; B.60; C.70; 1.80; E90.
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VIIIBO B
DIEKTPOKUMEBUM XKAPAEHJIAP

KnME TeXHOIOrMACUIA IEKTP TOKW OmiaH OOFIMK OyiaraH
KyrruHa XKapacHaap yupaund. DIeKTPOKMME 3aBOMIAPH,
AIEKTPOKMME KOMOMHATIIAPH Ba MU0 YAKAPULLL GupnalManapuia
AHA IYHIAN JkapacHap aManra OLMprIai. Peakius HaTHXKaCKHIA
IEKTP TOKK XOCWII Oynannuras JKapaéHiiap Xam yqpamm

DJiekTp TOKM GunaH GOFNMK GyaraH KUMEBME peakuusiap
opacuiary GoFIaHUIILIApHU NEKTPOKMUME COXACH ypratalu.

DeKTPOKUMEBMI Kapa€H caHoaT/a, TeXHUKa Ba Typmrmna
KEHT TapKanaraH. DJieKTp Garapesuiap, akKyMyJsTop/ap Taucpiatt,
METAJUTAPHI 2JIEKTP TOKM épraMuia aXpaTHO OJIMIL, METAJLI
KoIuiamanap OfuIl YYyH MeTalapHH q}‘,‘rxmpnuf, MeTayrap
KOppOo3MsicH Ba OOLIKA KaTop SMIEKTPOKMMEBUI XXapacHiap LyJiap
SKYMITACUIIAHIND.

V/36eKMCTOH 1A AMEKTPOKMME XapadHapunu A. M. Myprasaes,
®. K . Kypbonos Ba C. B1oHxjKaesiap ypraHuiiin.

DIeKTp TOKM JEKTP 3apALITAPUHUHI KYYWIIH ounaH
Gormkmmp. Ly caba6mu aMeKTPOKUMENA TEKTPOHIAPHIHT oup
MOIIAAaH MKKMHHUMcHra yTuimm OwniaH Gorauk OynraH
peakuusyiap yprauunany. Byniaii peakuusiap OKCHAJIAHKII-
KaHTAPAIAII PeaKIMsIAPH [eHIa/IN.

XI11. 1. OKCUJJIAHUTI-KAMTAPAJIAILL PEAKLIVALIAPHA

Bup KaTop peakLmsiapaa HITHpoK 5TACTraH NMeMEeHTIapHUHT
BANCHTIMKJIAPH Y3rapranu Taxpubanap/ia uCOOTIaHraH:

2K{Kéﬂ') ¥ Clztra:;] = 2KC1(&=1‘1'J V]”l

Fe,,, + 2HCl, — FeCl

{ ) +H,0,, VI

2(xar.

Kanuit Ba xyiop atownapu ¥3apo onpuku6 KCl xocui OyuL
peaKimsAcH Kajliii aTOMMJIaH XJI0p aTOMMra 9JICKTPOH KyduLl
6unan Gopamu. Y1y peakuusiHi MKKW XapaCHHUHI amara
orys# jied Kkapaill MyMKHH:
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Ke — K*' +¢

L s rar
Y16y xxapaéHnapHuHT Xap GUpH ApUAM peakiymst aeiunani. AHa
my sSipuMpeakiidsiap MUFUHIWUCH, STBHIA HEATpan aToMiapiad MoH

XOoJaTAary 3appavdalapHUHT XOCHJI OYIMIIM TYNUK peakiius
xucobraHanu:

K+d —» K +a

[lynpait kunu6, 201eKTpoH MykoTHnl OGuiaH OopaiuraH
peakuvsIap OKCHANAHMANI, SJEKTPOH Kabya xuaum Ouinan
OGopaguran peakuusiiap 5ca Kalrapuism peakiiysuiapy aeitunanm.
OKCHIIaHUIUHA OKCHIJIAHWII JApaXXaCHMHWHI OILIYBM, KaWTa-
PWIKIIHN 5Ca OKCUTAaHUII JIaPaXKACMHMHT KaMaiuinu OuiiaH
Hopanuran Xapa€H ied Oenrunaca xam Oyanu.

OKcuIaHKII-KAUTapUITAIL peakiMsiIapyuaa OKCHAIaHUILTa
cabab 6yTyBIM MOJTIA OKCHJIOBYH JICHIAIH.

OKCHUUIOBYY JIEKTPOHHU KYUIKMO onubd V31 KaTapuaand.
LUyHuHENEK, KaWTaPWIKIITHY aMaira OHIMPYBUM MOJIA KaliTapyBus
neitama. X111 2. peakupsina BOIOpo/ XJIOPH — OKCHILIOBYH, TEMUP
aca Kairapysumnup. Peakumsna KaiutapuiyBuu MOAJa AOUMO
OKCHIJIOBYM, OKCHZIAHYBYM MOMIIA 3CA KalTapyBuu XuconaHama.

OKcHWIaHAI-KARTapIMII peakumsaiapy ailiy 6up BakTaa
comup Gynann. JaBpuii xanpaigarv SJeMEHTIAPHUHT OKCHII-
JIOBYWJIMK Ba KAWTapyBUWIMK XOCCanapH XaM NaBpWi paBullLIa
Yarapanm.

VIIL 2. OKCUJJIAHHWII JIAPAXKACH

Monekynanapia aTOMIAPHUHT OKCHIUIAHUIL JapakacuHU
aHuKJIALIA yaapHUHT Ty3uivin dopMynacuaas doliaataHum
MYMKWH. AMMo amamia Oy wyn xam KymwiaHaan. OKCHmIaHui
JApaKaCUHU aHUKJ1allla Kyiunarn Konaanapra puost KWIALL 3apyp.

1. MonmaHuHI 2JEMEHT X0JaTHAATH OKCU/UTAHMILL IaparkacH
Honra TeHr. Na, CL, N,, P n1a xap 6up aroMHUHT OKCHLIaHHMI
JapaXKacH HOJIra TeHT, YYHKW OOF Xocui OVIMIIMAA MIITHPOK
9TAETraH I7IEKTPOHJIAP aTOMIIAp opacuia bapaBap TapKAlalH.
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2. Bupukmanapia, KY¥npok, 2eKTpoMaH(pUIIMKKa 9Ta eMeHT-
JIADHUHT OKCHIIAHWII flapakacy MaH(mMii, KaMPOK, S7IeKTPOMaH-
(puiinukka sra OyaraHIapUHUHT OKCHIAHMII JapakacH mycbar
5ie6 kabyn kuimHanu. OKCHUUTAHUII NapaXacUHWHT MYTIaK
KATTAJIMIW DJIEMEHT BAJICHTJIMTUTA AKMHPOK, Oyiany Ky yHUHT
ATOMJIAPMHYU XOCWI KWIYBYM GOFNIApH OpacHjia KOHIallraH
2JIEKTPOH Xydmiapy COHUTa TEHT Oyanu.

3. Xap Oup Monexkyia €KM MOAeKyJlap uoHaa Oapuya
ATOMJIAPHUHT MaH(uii Ba MycbaT oKCWJIaHULI Japaxajlapu
HUFUHIUCKA YMYMHI 3apsiara TeHr OVIWIIM Kepak. DIeMeHT-
JIADHUHT JaBpUil XaaBaJWIaH MablyM KOHYHMAT acocu/ia
YIAPHMHT OKCHIUIAHWIL JapakaiapiHy Ouinub omvin MyMKHH.

VI I -xanpania Gan3y AIEMEHTIAPHUHT peaklysiapia KYTIpoK,
yupainural OKCHIJIAHUIIT Japaxkanapy Kentupuiarad. 2Kansai
MabIyMoTiapuiaH KYpUuHUO TYPUOAUKH, 3NMEMEHTIAPHUHT
BAICHTIMKIIADH UKKWTa, Yura, Typrra, 6eiiira Ba XaTro OJTHTa Xam
TeHT OYMIuM MymMKMH. By Xuxatnad asor, Maprasell, Opom Ba
GOILKA ATEMEHTIAp JMKKATTA Ca30BOp. DJIeMEHTJIAPHUHT IOKOPH Ba
Kyl OKCHJUTAHULI Japaxacy aTOMHMHT TapTud pakamu OunaH
Janpui pasiiia SOFIMK SKaHIUTH XaM SIKKOJ KYpUHuO Typudau.
Wiugopuit Merayap bupukManapyia OKCHIUTAaHUII Japaxkanapu +1
ra TeHr. by anemenTiap GoLIKa SneMeHTNap 6unaH OupHKUO
KUMEBHI OOF XOCHNT KMNWIIMIA OMTTa 2NeKTpoH Oepud mycbar
3apsUlaHTaH MOHTa aiyiiaHagu. 2A rpynna sfaeMeHTaapn +2
OKCHIVIAHMIIT X0oJ1aThaa, 3A rpynnagaru Tabuatia Ky yapainuran
ATIOMHHUI J0MMO 3 ra TeHT OYIraH OKCHATAHMII AapaskacHHN
HaMOEH KUIamu.

Vill. I-icadean

Jaspuii xkaaBajggard AacTaadku 3J1eMeHTIAPHUHT

OKCHIJIAHHIN JApaxacH
BDremeHTt ATOMHUHT Oxcumianuin
TapTud pakaMu Japaxacu
JiuHit 3 +1
Bepuimgii 4 +2
Bop 5 +3
Yriepon 6 +2; +4; —4
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VI I - weadeaanune dasomu

Asor 7 +; 42, 4+3; +H4; 45,3
Kucnopon 8 =2

®rop 9 =1

Harpwii 11 +1

Maruuit 12 2
AOMUHMH 13 +3

KpemHuii 14 g 4
®ocop 15 83
OaTHHTYTYpT 16 ;16,2
Xuop 17 Hhy~1

Kanmii 19 +1

Kabimit 20 +2

Crannmit 21 +3

Turau 2 +3; +4
Bananmi 23 4545
Xpom 2% +2;43; 46
MapraHer 25 +2;43; H4;+5,46, 49
Temup 26 4253
Kobasnsr 27 +2;+3
Hukens 28 43

Muc 29 5 [

Pyx 30 +2

Tajumit 31 i

Tepmanmis 32 12, t4; —4
MUK 33 83
CeseH 34 H; 16,2
Bpom 35 +]; +3; +5: —1
Kpunron 36 +4

Kywin anextpomanduii anement 6yiran grop noumo -1 ra
TEHI' OKCHMJIAHWIL Japaxacura ara 6ynanu. Kuciaopon acocau -
2 ra TEHI OKCHMAJaHHIUI XojaTuiga yupaiinu. Pakat nepok-
cujulapna yuoy KOunajaH uerra UMKHIann. HO, -nepoxcun
MOHHJIa Ba NMEPOKCU] MoJeKynanapuia KWCIOPOTHUHT
OKCHIUTAHMIL jiapaxacH - | ra TeHr 6ynamn.

Hlynpail kuand, 6upop Ompukmamaru aromaap Gyrymiaii
HOHJIAPra aiinanran, 1ed ¢gapas KHIMAraHIA MOAAA TAPKHOUIATH
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HCTAITAH 3IEMEHTIAPHUHT INAPTIM 3aPANM AHHA JJIeMEeHTHHHT
OKCHAJIAHAIN apaxacy fed Kabyn Kuimuamm.

OkcumiaHum fapaxaciuHu AHUKJIALUIA KUCTOPOIHUHT OKCHJI-
JIAHHLI lapaXacu IOMMO - 2 Ta, BOAOPOAHMKM 3ca +1 ra
TCHTAUTMAaH doiinananunanym. Dpkun SJIEMEHTIAPHUHT
OKCHIVIAHMII Japaxacy HoJIra TeHr 6yinamm.

CyBia BOZOPOTHMHT OKCHITAHWULI mapaxacu +1, kucno-
POIHUKU —2 up. O Ty3uaa HATPUIAHNUKY +1, xopHuku —1 aup.
Kammit nepmanranar (K MnO,) na 6¥iran MapraHen aToMUHUHT
OKCHMIUIAHUIN NapaXacuHU aHUKJIALl YYYH KUCIOPOLHWHT
OKCHIUTAHMII Napaxacu - 2 ra TEHIJIMTMHU XMcobra oiu6,
Ky#unard TeHrnamazian (oiinananmin kepak: K+ Mn* (6 P

A+ X+4-2)=0

X =47

A& — Mapranensnnr okcnmanmn llapaxkacu.

Kamit nepmariranar KMnO, a Maprasensusr okeumasm
Aapaxacu +7 ra, cynbpar SO ,/ MOHMIA OJITUHTYTYPTHUHT
OKCHMIUTAHMIN Japaxacu +6 ra, NO, uoHuMaa azoTHMHT
OKCHUIIAHUII NapaXacu +5 ra TeHr. Meranma yriaepoasuHr
OKCHILTAHUII Japaxacu —4 ra, yriaepon (11)-okcu (CO,) ma +4,
(opmanbierun (CH,O)ra nHoara, uymosmi kuciora HCOOH aa+2
Fa Ba 3TWACHHA - 2 ra TeHraup. ByHuMHT GOMCH “OKCHIUTAHMIL
Japaxacu” HUHT (opman TymyHga SKaHimruaup. byHaa kyronu
Ba KOBaJIEHT OMpUKMAIap XaMm HOHJIM OupukManap cudaruna
Kapajnalu, STbHU § XaKUKuid GOFIaHuapHn udonanamaiinm.
lynnait 6¥ncana, 6y TYLIYHYa aHYardiHa MacajajlapHM Xai
KWIMIINA Ky Kenaau. Peakuwsira KUpaérran MOJUIAHUHT Kauicu
OMpU OKCHILIOBYM, Kaiick Gupn KaWTapyBuy 3KaHJINTMHHA OWING
onmLra Epram Gepamm.

VIIL3. OKCH/JIAHMII-KAWTA P AL PEAKITVISUIAPHHHAHT
TYPIIAPA

Maskyp peakupusinapuunr yu Typu 6Yn6, Gyap Kyiiunarumap:

1) monexynanapapo (Monnapapo) peakumsiiap;

2) Monekyna (MoH) na coaup 6Yaanuran OKCHJIAH ML -
KAUTapUITALI 3KapaéHiapu;
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3) oKcuwIOBYMIMK Ba KalrapyBuumik Basudanapu MasKyp

SJIEMEHT ATOMJIADUHUHT ¥3u 6axapan LIS,
WTaH AUCIIPOIIO]
Peakimsnapy. s e

OKCHITaHUII Tapaxacu V3rapanu:

NiO +C0 —s Ni + Co,

Bynna nwmkennunur OKCHUTAHUII Aapaxacy nacasigu
YIJIepOnHUKH opTanm. ’

Ukknnun 1yp PeaKkumsnapya aiuu 6up MOJIeKyJla TapKubura
KHp}’B‘iH TYP/IM 2JleMEHTIapHUHT OKCHVIaHHIL Japasxkacy y3rapanu.
Kyimnarn peakumsa; .

2KCIO, — 2KCI + 30,

Xaop moru CI* oke
VIUIOBYM, KMCA0pOI oHu O~2 kai
cudaruaa umTupok 3Tamy. P

Yunuau typra KUPYBYH TUCTIPOITOPLMsIIAHMIT peakuuscura
MUCOT Kuino, taboparopusiia tosa 430T OMIL A KYJUIaHMAAMran
aMMOHMI HUTPUTHHUHT HapYalaHHLIMHY KYpeaTunn MYMKHH:

NH,NO, - N, +2H,0

4 2 n
] H

VIIL. 4, OKCH.IULAHHHI—KAETAPHJIHIH HSLIA
PEA
TEHTJIAMAJIAPAHY TY 30T e -

6ymumn, SAEMCHTIAD COHMHUMHT PeaKIUsHUAT Yam Ba VHr
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TOMOH/IA OUP-OMPHIa TEHI KeNWIM (3apsUuIapHUHT airebpank
MMFUHIOMCH Xap MKKH TOMOHJA TEHIJIMIM) Ba PeakLMsi HATH-
Xacupa XOCH O6ynraH KWUCITOpOI MOHU O” kucnoramu MYXHUTIA
BONIOPOX MOHJIapy OuiaH GUpUKUO CyBra ailaHWINM, UIIKOPUIA
CKH HEUTpal MyXUTIM SPUTMANA TUAPOKCHUI MOHIAPY XOCHII
Oy rmimHm Xpcobra omiin Kepak G¥ianu. TeHrnaManapHy Ty3mima
WKKH YCYIT KVIUTAHWIA/H.

1. Dnexrpon 6ananc yeym. Kaiirapysum iykorran ymymuii
SNIEKTPOHJIAP COHM OKCHIIOBYM KA0y.J1 KUIHO O/IraH 3IeKTPOHIIAD
COHMra TeHrIamTupuiIaan. OKCHUIaHUII-KAWTAPYITAIL XXKapadH -
HUHT Xap Oup 60CKWYM yIyH MOH/IM TEHTIAMasap Ty3ummb, Gynap
TErHILIN Ko3(hduimenTIapra Kynaitupuiamm Ba Gup-oupnapura
KYLUMITaH Xo/ja yAapHUHT WUFUHIMCH Tonmaaau. By ycyn
OKCHIJIAHUII JIAPAKACHHKU Xpcobra onuil ycyam aeb xam 1opu-
THIAIMN.

bynu kylinnarn myucoma Kypub ynkamus:

MnO,~ + H* =+ Q04_2(mm)—>Mn+2(qm“) + Hzo(qwm) * 2C03(nn)

4 (cyum) (cyniu)

Peaxiyist TeHIIaMacHHHU TY3MIL Y9yH KyHUIarnya Uil TyTamMns;

a) TeHIJIAMaHWHT UKKM TOMOHMZA Xap OMp 71E€MEHTHMHT
ysrapraH OKCHIUTAHMII JapaacMHM aHUKJIaiMu3, sbHU Gy
OunaH Kaicu 2JIEeMEHT OKCMUIAHAGTTaHU EKu Karapuiaér-
rauauruHu 6unub omamus. IOKopyaaru MuconIa TeHrIaMaHUHT
Xap WKKYU TOMOHWMIA BOIOPOMHWHT OKCUIIAHHMIIL gapaxacyu +1
I TEHT, KUCJIOPOIHMHT OKCHIUTAHHULI IAPAXKACH —2 ra TEHT —
OyJJApHUHT MKKaldacu XaM OKCHAJIaHMAsITH KW KaiTa-
puiMaanTi. AMMO MapraHeUHUHI OKCHIUTAHMII apaxacy
MnO,” na +7 man Mn*? raua y3rapasanTu, YIJIEPOAHUHT
okcmmranum papaxacu C,0°” aa +3 nam CO, na +4 ra
K{TapunasanTH;

6) okcumnanuIa €k KaWTapuiInLIIa Xap GUp MeMEHTHUHT
OKCHMIITAHWII IapaKacH Y3rapylLUHNA aHAKJIaiMK3. MapraHeLiHUHT
OKCHIAHWLI Iapaxacy Oellrra OUpIIMKKa; YIJIepOIHUKH 3ca OUTTA
OMpITUKKa yarapasinTi. AMMo C,0%", Tapkubuiia MKKHATA YIJIEpO
aToOMM BOPIMIMIAH Xap OMP YITIEPOIHUHT OKCUIUIAHMII JApakacH
6up C,0, noHura XucobNaHrania yriepoIHUHI OKCHITAHMIL
Jlapaxkacy UKKUra TeHr 6y7iam;
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B) MKKMHYM OOCKMYNATH OKCHMTAHMII JapaKaaapuHUHT
Y3rapunimHu Xxpucobra oraH Xo/11a OKCHIUIOBYY Ba KaitapyBumiap
OKCMIUTAaHWLI IapaKaIapuHUHT GapaBap OpTHLIN Ba KAMANUIITMHK
TabMUHJIOBYM MOJIb J1ap COHMHMHT HUCOATHHM aHUKIAlMU3. by
C,0,> nonu toMonunaH UMKapHiIyBuM B2 MnO~, ToMOHMaaH
OUpUKTUPUO ONMHYBYH JIEKTPOHJIAp coHura TeHr Oynamm. Ilynna
vonnap mucbaru 5C,07% : 2MnO,~ kabu 6ynaan, YMYMMUIi
JIEKTPOH Oasiatc KoabuiinenTnapy Maprasel yayu 10:2=5ra
Ba yIJIEPOL yuyH 3ca 2 * 2 =-1 ra TeHr 6yanu;

I') OKCUIaHaéTrax Ba KalTtapunaérran Monganap koshdu-
HUCHTIADY  aHUKJIAHIAHJAH KeHUH KojraH 9JIEMEHTIAp
ATOMJIapW COHM TeHrmatTupuianm. KOkopunary mucosa 5C,0.*
uonu 10 rta yriepon atomura sra, Oy TeHriaMaHuHT YHT
ToMoHuna 10 ta CO, xoitnatyBunuy Tako30 sTamm. TeHrnamanunr
Jarn TOMOHMIa 28 Ta Kucnopon atomu (2MnO 4 la 8rta Ba
5C,0,7 na 20 Ta) 631ub, yaunur YHr KucMura 8 Mosekyna cys
YpHauiranna 28 ta  KMCIOpOl aTOMH (BH,Ona 8 ta Ba 10 Ta
CO, na 20 ta) xoitnamanm. 8 MOJICKYJIA CYBHUHT TEHTIaMAHHHT
YHI TOMOHM/1a, 4art ToMoHa s¢a 16 Ta H' au KOWUNALITUPUILIHK
TaK030 KWIaau:

MO, HI6H'  +5C0F — Mn®_ +8HO . +10 @0,

2. SIpumpeakuuanap (non-aexTpon) yeymm. OKCHIUIAHHII-
KalTapuinil peakUusuiapy TeHrIaMaiapuHy ApUMpeaK LIsIIap
€pIaMmIa TY3UII YCYIIHHI lepMaHrasar ioHn MnO,~ 6uwian okcanar
nonn C,0," opacuna kuciaoraim MYXMT/ia BOpaiuraH peakuusi
MHMCOIMIA KYPUO IMKAMMS.

C,0, HuHT HOpPNOH spuTMacura Mn,~ k¥ummnranna
HEPMAHTaHAT MIOHWHIHT KYHFUP-OrHadIia paHrn iiykonamm. ByHna
opurmanan yriepon (I1)-oxcumm (CO,) axpamu6 uuku6, spuT™ma
Mn** yuyH xoc Gyaran ou-Ku3rui panrra yranu. Tyiuk, 6ynmaran
PeaKLmst TCHIJIAMACHHI Kyinaarnia uonanan MyMKuH:

MnO, - + CO* — Mn?*

4 (cymm) 274 cysm)

+ CO

(cyBam) 2(raz)

AManna 6y peakumsi Boaopos uwonnapu (H®) xonuenrpa-
LMSCHHUHT KaMalWIIM Ba CyB XOCHJI OYMInd 6mumaH Gopuiy
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nuanrad. Bynra peakimst TeHIJIAMaCHHK Ty3M0, TVia MINOHY
wociun Kutea 6ynaau. Byrunr yuyH yu 6ockuuian ubopar Kyiuaari
M DakapuIUMK3 JIO3UM.

bupurnuu 6ockuuga OMpUAA OKCHIUIOBYM, HKKI{H‘IHCHH&
KANTAPYBYM WUITHPOK 3TAIWUIaH UKKUTA SIPUMPEaKIns C3UIaIu:

MnO ~ — Mn**

4 (cyrmm) (CVRiLE)

C204?‘[cy:un) — COZ(I::'.:)

Mkxunum 6ockuusa Xap OUp sipuMpeaklUMsHU OXMpPHMra
CTKA3WING, aNoXuaa-aioxuaa TeHraaHamm. Peakins KHCIoTaum
MyXUTIa onub OopuiaTaHzA BOAOPOA Ba KHCJ'IO]EOI[ aromyapu
COHMHM TEHIJIAIITUPHUIL YUYH pearcHTJIapra KM peakiius
vaxcynoriapura H* Ba H;0, nkopuit mMyxutina sca 0}_1‘ Ba
H,0 kyumunanu. [NepManraHaT MOHW WIITHPOK 9TaéTraH
slhumpeaxumﬂa TEHIJIAMAHUHT WKKWA TOMOHMAA OMTTamaH
MapraHer, atoMu 60p. AMMO TEHIIAMAHWHT vall KUCMUIa TYpTTa
KUCAOPOI aToOMM OYIu0, YHI' TOMOHKIA OUTTA Xam VK, MnO-,
Ja  OYyaraH TYpTTa KUCIOPOJ ATOMJIAPUHM TEHTIANITHPWUII
Makcaluaa MaxcysoTiiap KaTopu TYpTTa CyB MOJIEKYJIacH bunax
TYAOUPUIAIN:

+H* — Mn* + 4H0, .

(eywm)

MnO

4 (cymm)

OnauHry 6axaprad aMajutapuMK3 HATHOKACHIA MaxCyloTiap
opacuja BYXYAra KelraH cakKW3 BOIOPOJI aTOMHHM TCHIJIALLI-
TUPHLI YUYH peareHTiapra cakkusra H* noHmHm KymaMus;

8H* + MnO, —> Mn* +4H,0

(CyRIm) 4 (cynaw) (cyBm) (CYIOR)

By 6ockuuia TEHTTAMAHIHT MKKH KHCMUIA Xap OUp S71eMEHT
aToOMJIApY COHM Oup xun OYnub, 3apsyLiapHy TCHIJIALITUPUIL
Kepak, xosnoc. Pearentnap 3apsan +8 — | = +7 ra Tenr 6yaras
X0, MaxcyJoriap sapsaum —2 + 4 (0) = 2 gup. 3apgaiapHu
TCHIJIAIITUPUILN YUYH TEHTJaMaHWHT vall KMcMmura Oeira
DJIEKTPOH KYIMIL (MapraHelHUHT OKCUILIAHuUII fapaxacu +7 naH
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+2 rava ysrapamm), seiu y beln aekTpoHHu Oupnaurrupuim
Kepak:

MnO;CW“) o SH*(WW} +5e — an"(qm“} + 4 Hzo{m}
Oxkcanar von YIYH XaM lyHnav amainnu G6axapu6, SIPUM-
peakimmsaHu uhonamaiMmns:

2
C204 (eynim) - 2CO2(r}

3apsuuiapHu Ten [VIaMTAPUIN y9yH CYHITH TEHIJIaMAHMHT YHT
KHCMHTa MKKHM 3EKTPOH Kylmamus:

Cz()f‘(c_‘mm — 2C02m +2¢

Yuunun 6ockuuna Xap 6up sipumpeaxis TEHITTAMACUHH
peaKqux OupuUKTUPUG oOsaérran XaMla UKKHHYM peakiims
ag(pa:raerraﬂ SJIEKTPOHJIAD COHMTA TEHI/IOBYM KynaiTmara
Kynaurtupuiu sapyp. FOkopunaryu muconna NEPMAaHTaHaT - HOHJIN
ﬂ]gHMpeaKLIH}IHH 2 ra, oKkcanar WoHJM SAPUMPEAKIIUSIHMU 5 ra
KYNAauTUpUIL Kepak:

2MnO,~ + I6H“M&_m + 108 — 2Mn2t + BHEO(C}

4 (cymm) {eynim)

5C,07 = 10CO,  + 106

2r)
lynnait kunuo, FPUMPCAKTIMSIAD TEHTIAMAIAPH HUFUHIUCH

TYJIa TEHIIIAMAHM TALIKWT 3TAlHN;

2MnO, + ]61-]‘*(W] +5C0 —2Mr!

+8H,0, ., + 1000,

(cyring) Araz)

VIIL 5. TATbBAHMK BJIEMEHTJIAP

V3-§3unan Gopamuran Xap KaHnal OKCHIaHHLI-KakTaprini
PEAKNMsICHIA aXpaiub YNKAIMTaH SHEPrusHy 2NEKTP MIIMHU
Gaxapuin yayH itynanrupea Oynamu. by ramseanuk 3JieMeHTIapaa
amajira omupuiany. DieKTpOHAAPHUHT Ky4uium pearentiap
opacuna 6opmaii, Tamku 3aHxup OPKaJIN YTYBUU MOCIaMA aHa
IIYHRQi S1EMeHT pomvHu Gaxapa onam. Arap PYX IUTACTHHKA
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b yuur muc wonn (Cu?') G¥ran spuTMara CoJIMHca, I0KOpUIa
Altnnran y3-y3uaan OopyBUYM peaklMsSTHM Ky3aTHII MYMKMH.
Peakims cynruna cysgarn  Cu*’MoHIapu y4yH xoc 6yiaran
IPHTMAHWHT 3a8HTOPYU PaHTHU UYKOIAaW Ba PyX METAUIN 103aCKHIa

METIULT XONHIIATH MHC aXpanubd uuka oonuaiian. bup BakTHUHT
YL pyx 3puil Goraiom;

: b

- 2..

Irims T O iy = Zn0 gy + Cllurmng

XII. 1-pacMaa Zn 6unan Cu?* MIUIaTUIYBYM raTbBAHUK
VIEMEHT cXemacu Kypcatwirad. By Mociamana Muc 3amxup
OPKAIN KeJTaETTaH 3/1eKTPOHIap XUCcOoOHTa KalTapuiaau.

lamky 3anxup opkanu GOFJaHTaH MYKK METaJl SPUM
VICMCHTJIapH 3JIEKTPOIIAP [1€0, OKCHITIAHUILI GOpamMraH 3/1eKTPOJL,
Wi A0, KadTapruil OOpUAMTaH J1EKTPOL 3¢a KATO Aeiunamy.
Anon Marduii snekrpon (Dn), KaToj 3ca MycbaT sneKTpon 6Yuo
\H3MaT KUIaau.

Mertauiap cyB EK1 Ty3 5pUTMACHTA TYIIMPUITaHIA YIAPHUHT
YCTKM  KMCMMIAru MOHJApMra CyB MoJIeKyJaJapi Y3MHUHT
maHguil Kytbrapu 6unaH TaBCUp ITHO METal MOHAAPUHH
wkpatub onany. by naiftna cysga Merau HOHIAPUHUHT M-
paraapu xocua o¥namd. Merani
IJIACTHHKA 103ack MaH(pui 3a-
PHILIAHKMO KOTaIu.

ByHunr Hatmxacuna cysra
VITaH MOHIAap MeTajul aTpohuHM
Kypiiad, KYanekTp sapsuviapu
KABAaTHHH BYXYATa KeJITUPAIH,
Hartuxana Meraut 6uias cys ye-
rapacuja TYpAM XWJ 3apsaniu
YVIEKTPIIOTEHITHAN Malino OYmany.
Byxyara kearamnmoreH-
naannap GpapEu aneKT-
PO MOHTEHUHAJAH Aeb
WpHTHIAAK. Meramap (Eku
yiapHUHT TIacTUHKATApH) V3
TYy3/1apA 3pUTMACUTA TYIIU-
puiaranaa xaM noTeHiuamnap
(bapKy ByXynra Ke1IIy MyMKHH.
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VI I-pacm.
labBatmMK MeMeHTHHHE
UIILTANT CXeMACH.,



AKTUBIIMK Katopuna BONOPOI/IaH OMIMH XKOMIAIITaH MeTaiap
Y3 Ty3Jlapu sput™macura TylIMpuirana spuTMara MOoHaap
axpanub ynkanu. Bogopounan xeiiun XoWnaiurad Merauap ya
TY3J1apu SpUTMACK/Id BOIOPOAra HUCOATAH MychaT 3apsiira sra
oynamm. Uynku METaL1ap akTHB OynMaramwmru cabatiu 3pUTMAara
JICKTPOH YMKapa ONMaid/in. YIapHuHr pKun IEKTPOHIAPUHNA
9pHUTMana Oyiran Meraul noHapu KabyJ1 Kuimb HeltrpainaHanu
Ba METa/ul 103acura Tymnanaam. Merasn SJICKTPOHIAPU COHU
y3unaru Myc6ar voriap convaan KaMainb ketrannury cababy
MeTajlI MycOar sapsiiaHany, AHUOHIAP MYJLUTUTH cababiiu spuTMa
MaHpuit sapsmwiananm. [y ca6admm OUp KaHua MeTaTapHUHT
NOTCHUMAILIAPY MycOaT KMiiMaTra ara O¥nanm (1Ha TAbKULIARMUS:
BOIOPOI SIAEKTPOJMHUHT MOTEHITMAIATA Hucbaran),

Merann moHu Kou LeHTpawmscu | H 6ynran spurmara Maskyp
MCTAJLT TYIUMPWITaH/a BYXKYIIIa KeaAuraH NoTeHIman HOpMaJ
9NeKTpojL norteHunamu (E°) neitunany. IMorenumamapuy Voruanma
Gupnnk cudaruna Hopman BOLOPOJ NMOTEHUMANM, CTaHaapT
dJIeKTpon cudartuaa sca Hopma BOAOPOI 3JIeKTpon Kabyi
KWJIWHIaH,

Meramnapuunar nopman NOTCHIMAJUIADUHM HAa3apfia TyTuo,
yJaap taptub 6unan 6up kartopra K¥iuiica, BOIOPOIHUHT 6up
TOMOHMJIA MaH(UU NoTeHIMaNTa 5ra METaLIap, UKKMHYU
TOMOHUMAA 5ca mycbar NMOTCHLUALTI MeTa/uiap xoinamanu., ¥V
METALIAPHHNT KYLIAHHIT KATOPHAAH uGoparT 6yu6, ynap
AKTHBIMK KaTOpHW 116 Xam aranamm. Hopman TOTEHLMATLTAPHK
aHUKJ1a0, METATAPHUHT AKTUBIIMTMHY GG oJica 6ynaan. AKTUB
MCTaJL1ap noteHumauiapy MaHdwii 6ynunm Guan TaBcuduiaHagn.
VHI. 2-xanpanna METaJITapHUHT HOpMan 1maponTtaaru (25°C)
CTaHIAPT 3JIEKTPOA NOTCHIHALIADH Keatupunarad. Hopman
MOTCHIIMA/LIAP OPKAM HOPMal DJIEKTPONJIAP/aH TAIIKII TONraH
TYP/M ralbBaHUK MCMEHTIAPHUHT 3NEKTD IOPUTYBYH KYUMHU
XUCO0/1ab TONMII MyMKWH.

lanbBanuk aneMeHTHUHT JJIEKTP 10puTYBYH Kyuu (DIOK)
SNICKTPOHJIAPHU TAIUKM 3aHXMpP Gyiinya XapakaTlaHTHPYBYM
KyuH (a71eKTp Gocumu) Aemakmp. IMOK — spextp Kyunanuim
OMprurn BonbTaA ViuaHaou Ba raibBaHUK SJieMeHT KywiaHHIIK
€K1 moTeHnmamM 1e6 oputuiany. | KyJloHTa TeHr 3apsg | JK
SHCPrHs OJMMII YUyH TeHr Gyaran DIOK 6yaub, Kyinunaruya
udonananamu;
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1B=1K/Kn

| (WibBAHKK 2JIEMEHT CcTaHIapT wapouTia uiLiaradga E° 6unan
niponananaaurad crangapt DIOK vy Byxyira Kearupuianm:

2 2+
Zn‘ i + Cu ar? Zn & F C”m

H vuHr konuenTpamusicu | r- woH/n OViaran kKuciiorara
IJIATHHA 3AEKTPOAW TYLIMPWIHO, TallKapuiaH BONOPOX rasu
Oepuind TypraH naiTaa By>Kyara KejiraH NoTeHIMaln ¢ T a }i AapT
mapouTnaru noreHuuan aedopurunany a E = O 1eb6

KADYIT KMJITMHAOH,

VII2-weadeaa

Mertanaapaunr crannapt moremmaniapn (E)
(Cyssm apHTMANA, BOJILT XHCOOHIA)

“nexrponaap|  E° OneKTporIap Ee Onexrpomwnap E*
Ag + +0,799 Fe*t —0,440 Pb?+ —0,126
Al*+ —1,66 Fe* + +0,771 Sn2+ —0,136
Ba® + —2.90 2H+ +0,000 Sn*+ +0,154
Ca*+ —2.87 Hg+ +0,789 In?+ —0,763
Cd? + —0,403 2Hg? +0.920 Au+ +1.7
Ge? + +161 Hg?+ | +0854
Co*+ —0277 K+ —2925
Co'+ + 1,842 Li+ =305
Cu*+ —0,74 Mg?+ —2.37
Cu + +0337 Mn?+ —1,18
Cu? + +H),521 Na+ —2.71

Ni?+ —0,28

bByHiaii pyx Muc raabBaHuk snemenTHunr 3 10 K wnu ronuim
yuyH mycbar noreHuManaad MaH@uil 1MoTeHUUAHA aiiupuin
kepak 6ynamn: 0,34 — (0,763B) =1, 103B. 3}16K’1‘p"l()pHTyB‘lH Ky4
MKKasa IeKTPOI MOTEHUMATHUHT anredpank WMFUHIUCHIAH
KeJIM0 YMKAIH.

KuméBuii xxapaéniiap Xam ¥3 noTeHLUaNIapu GPIJ]uaH
rtascuduianany. MeéxaHuk rpaBUTalMoOH TMOTCHILIMAA Kabu Y3u
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bopanuran xapaémiapna Yy Kamasm. bupvkuiisunr xapakat-
JAHTUPYBYH KyUH TAMOMIAHHUIIM HATHXACK A NOTEHLMAT MUHHU-
Mymra etamu. p, T = const 6ymranna KUMEBWIA XKapaéHnapHunr
XapakaTIaHTUPYBYH Kyuu 6yiaran NIOTEHLIMANHN H306ap-
H30TEPMHUK T10TEeHIMAN EKM KHCKaua Kunub uzobap norenmuan
Aeiul Kabyi Kuiuuram, Y I'm66¢ sueprusicu (G) ne6 xam
fopurinany. Mauna ury noreHimanauur KaMaiuium xapaénra,
YHUHT “KUMEBHIi TpaeKTOpHsicyra” BOFMK GyMaiimi Ba peakst
€piamMuna Maskyp xonartman MYBO3OHAT XosiaTra YTHII BakTHaa
cap@raHunm cucTeMa TOMOHMIAH Gaxapuiran Makcumanmra
TeHT OYmamm: —A G =A B

XKapaéuuu npuHmmMnuan amajira OWHIl IIAPTU, IBHU
PEAKIMANUHT ¥3-Y3uman pyit Gepuy (v capduianmaras xomna)
MYMKHHIIUTY KYAWIard TEHICU3INK Ouiay uponanananm;

AGET< O

AG > O 6ynran xapaéunu NpUHIMIHAT YTKa3ub 6Ymmaciry
TYLLYHWIATHN.

[u66c sHepruscununr Varapuimmm Taxpubanap épramuna
aHMKIall MyMKuH. TanbBanux SJIeMeHTIapnaH dolinananu6,
SJIEKTP IOPUTYBYM KYYHM Vruali OKCHUITAHUII-KARTaApHIH LI
peakuusiapuia G HU aHMKJIAIUHWHT KeHr K¥InaHunaguray
yeymiapunax 6upy xucobnauam., G yu aHUKIA yuyH Muc (11)-
cynbdar spurmacuman PYX MHCHHM CUKMO YMKapWIIU peak-
LHACHHU KYPUO YnKamms:

Zn + CuSO, = ZnSO, + Cu

By peaxuus TCPMOCTaTAQ, SITbHU TOMMUI GOCHM Ba TeMIlepaTypa
(P=1at. 3kT1at=28°C) 6epuramna Tece KOHYHMra GMHOaH Kyiiu-
Aarnva MCcuKJiuK sddekrura ara Oynamu:

AH = AH(H),,q, —AHtcuso, = —(1065) — (844) = —221 3K

Hly peakuus ranspaHmk SJIEMEHTAA YTKAasHMIraHaa pyx
TITACTHKACUHY pyX Cyibtar SPUTMacura, MUC TUIACTUHKACHHU
3Ca MUC CyIb(aT spuTMacura TYIMpH6 Kyimnamn. Xap ukkana
SIDUM DJIEMEHT TOK YTKa3yBuy sputma Guian TYoupuiran U
CHMOH Hali 61jan TYTAIUTHPUIICA, TATBBAHUK SJIEMEHT (Hanwmen-
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Hrobn oiieMeHTH) ByXKydra Kenamy. BUpuHud sspuM 21eMeHTaa
ORCHIUET AT peaKMAaCcH aMaira Orai:

In® —> Zn*" + 28
ZnSO, =*= Zn" +850, - [Zn"] T, [SO,’

Harwxkana myso3aHat Gy3unam. MKKUHYUM SIpUM j1eMeHTIa
FANTApHIUMIN peaklMgaCcyl KeTaay:

Cu?* + 28 —>Cu
CuS0, == Cu2 + 50, [Cu®| | [S0,7] T

Oyiia MyBo3aHar Oy3uaamm. ) .
Tok xocui Oy peakumsicu Kyinaaruda ndoganaHamm:

Zn® + Cu?* = Zn?* + Cu®

bynaa pyx Y3uHMHI 2Ta 3JIeKTPOHWUHH MHCTa ﬁepuﬁ,ﬁmycgi'{
KIpsLTAHAETTaHIUTMHU, MUC 3ca YapHu Kabya kuaub He
PiUIAHAETTAHUHY Ba CYNIH(haT MOHJIApH TALIKM 3aHXUDP OPKAIH
yapakarjaHa€TraH 2AeKTPOHIIap UYHaIMIIMra KapaMa-Kapiimm
HyHanmia KeTaéTraHuHN WG oW MYMKKH.
" T&IbBAHMK TCMEHTHHHT BICKTP IOPUTYBYM KYYH KOMIICH-
calMsaIanTrania MaKcuMan uill 6axkapunamu. by igunamal TOKH.HHI‘
Daskaprad MK yUyH KyWMaarunya TeHrjiaMaHu escaxfiynam.

AG =nFE ' @1 13)

Hlynnait Kb, okcHLTaHUIT-KAUTapuInLL XapaéHiapuna
[1M66C SHEPrUACUHUHT Y3rapuIliy raTbBAHUK SIEMEHTIIAp :inek'rp
IOPUTYBYM Kyur ManbGau OYIu0 xusmar KuIa/1m. E uu ymaao,
VII1.3 Tenraamanas rajisBaHuK IeMeHTIa GOPaérrad peakims
yiayH AG Hu Xc0677a0 YMKApUIl MYMKKH., . )

l'ajibBaHMK 2JIEMEHT €pAaMuiia PCaKMSIHAHT “3pKUH” 3Hep-
THSACHMHISHA3APWA XKUXATAaH TVJa paBHILIAA ICKTP JHEprusra
aii UPUIL MYMKHH.
dm;}(gugm Bai'ma DJIEKTP TOKMHMHT KMMEBMIA MaHGanapH.naH-
Oyaran EKWIFK 2JIeMEHTIaPUHN ipaTHil Gopacuia WAMHWI Uiiap
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o6 Gopuamoka. Tes OKCHMIUTaHYBYM Bomopoj, TUAPa3suH Ba
6omika Monianap ékuaru cuatuna amanmii axamusaT Kach
9TMOK/Ia.

lanbBanuk AICMEHTIAD XM3MATUIAH XaMMaMu3ra Mamniym
Oynran aBTOMOOM/LIapa, Camoser, napoxo, Temosos Ba OonIka
TPaHCHOPT BocuTanapuma doinananunamm. Ynap canoar
KOpXoHanapuaa, Ttexuuka pa XaJdK X¥KaTUruHHHT TYPIH
coxafrapulma XAM KeHT K¥InaHWiInmmg MABJIYM. D1EeKTP TOKMHUHT
lctmefmn MaHOGanapuian 6yunay OyeH xam KEHIpoK (hoiinananuin
Ky3aa Tytuiamoxaa.

Oxcmanmn-xaﬁ'rapnnﬂm KAPACHIAPH NOTeHIMATHHUET
KonnenTpawasra 6ormkmry. Hocranmapr LIAPOWTIIA WILIOBYY
TAIbBAHUK 3JIEMEHT QICKTP IOPUTYBYM Kyuu E up TeMIiepaTypa
Ba MaxcyJoTiap KoHUeHTpaumsicn OPKam Xncobsab ynkapuim
MYMKWH. Byunaii Xucobmapuu G Gunay GO HU BOFITOBYY
KYAMIaru TeHriama OPKaM amaiira owmpuin MYMKHH;

AG=AG"+2303 RTé¢q C (V111, 4)

VII. 4 tenr: ol
s mam;? rllamara 6uHoan, G nFE ca6a6my KYHUIATUHU

~nFE =~ nEP 42303 RT ¢q C (VIII, 5)

by Tenraamann E O¥itnua cuamus:

_ 2,303RT
e et GC (VIIL, 6)

By HucGar HepHer Tenrnamacu HOMU 61/1aH Matiym. 2980 K na
2,303 RT/F xarran uru 00591 B ra tenr 6yiaranamru cababau

Hepuer renrnamaciuy OIIMIAPOK, Kypunnnma noanarm MYMKHH:

]
— o 0059
B=B= Sl @ (VIII, 7)
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Viuby TeHrnaManu;

Zn(x) + Cu” (¢) —> Zn** (¢) + Cu(k)

"= 1,10 B peakumsira Kyniab kypamus. By epaa n = 2 TeHr
OVin6, Hepuer tenrnamacy Kyingarnya KypaHuiira sra 6y1aam;

24
0059 1B [Zn*] (VIILS)

E=]1.10B— SR T

VIIL8 tenrnamaian pyx GWIaH MUC OPACHAA OKCH/LTAHMIII-
KANTaApUIMIL peakiMsacH GOPUNINTA acocHaHIraH TaTbBAHHK
QIIEMEHTHUHT 2/1CKTP 10puTyBuM Kyun |Cu?'| kymaitvim Ba [Zn?]
Kamaiuim 6uian opraam.Macanan, [Cu?t] =50 Ba 0,5M 6¥rania

0,059 1B
E=110B— —5—*(-2000=116 B

ra ora 0yinaMus.

YMymuit Xonataa, arap peareHTaap KOHUEHTPALUSICH Max-
CYJ10TAap KOHLEHTpalKrsicuIa HucOaTaH oprca, 6y rajibBaHUK 31e-
MCHTIA KCTaliraH peakiMsaHUHT ¥3-V3uaaH OOpUI IapaxkacuHu
B YHUHT SMIEKTP I0PUTYBYM KYUHMHHU OIIMPUILITA OKG Kestaam. Arap
Maxcynoriap KOHUEHTpauusachn nucbaran oprca, sJeKTp
IOPUTYBYM Ky KaMasii. DIeKTPOKMMEBHI DICMEHT MILUTaéTrana
pearcHTIap KaMasuii Ba MaxcyJaoriap xocui 6ynajan. By 6unan
Gornuk 6¥iran peareHTiap KOHLCHTPALMSICHHUHT KaMalnig Ba
Maxcya0Taap KOHICHTPAIMSICUHUHT OPTHILM J1eMEHTHUHT
VICKTP I0PUTYBYH KY'UHHM aCTa-CeKUH KaMaluIIura onub Kenaam.

VIIL6. BJIEKPOJIN3 KAPAEHIAPU

V3 6opysuu OKCHIJIAHHII-KAUTAPUANII PEaKLMsIapy raib-
BAHUK SJIEMCHTIIAP, SHHU JIEKTP SHEPrUsicu nuuiab 1nKapyBuu
ICKTPOKUMEBMIA yeKyHaap sipaThliia Kyyutanwiani. UKKuuum
TOMOHIAH, S1EKTP TOKU épaamuna y3-ysuaan Gopmaiiauran
OKCUVTAHMIL-KAUTAPWIMLL PEAKLIMAJIApHIN XaM aMasira ommpea
OVnamm, OyHra MECOJ KMITMO CYIOKJIaHTUPUATAH KaTHi XJIOPUIHHU
Y TAPKUO TONTaH /1EMEHTIIAPTa XK PATMIIAHI KYPCATHII MYMKHH:
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2KCl (cyrox) —> 2K(xaromna) + Cl,(anonna)

Tauxy anexrp m{ﬁanéplmmamuaoﬂﬂlpmﬁy}maﬁ
PeaKUMsANap snekTponus Xapaéuum neviunany, Kapaén
SNEKTPOIUTUK duelika (31eKTpOnM3Ep) napma onuG Boprtamm.

BnexkTponus KapaéHu KymuHya CYIOKJIAHTUPUITAH EKM 9)1eKT-
POJIMT 3puT™Manap opkain JICKTP TOKU YTKA3UING amasra OLIHpH-
Jlam. UKkueum mucon TapuKacuia CylOKIaHTUPUITaH MarHuii
XIOPMAHUHT 3NIEKTPONIM3UHN KYpub unkamus. Maruuii XJIOpUI-
HUHT CYIOKJIaHMacuman Tox yraérrauna maruuit KaTHOHJIApH
SJIEKTP MaWIOHU TabCUpuna MaHbuii ICKTPOI-KATOIl TOMOH
CWDKMiAnM. Bynna ranmxy SAMKAD OPKATH Keaérran 3/IEKTPOHIap
OwaH GupUKKG, yiaap Kadtapunamm:

Mg+ 2¢& = Mg?

Xnop aHUOHapu Myc6ar SJIEKTPOA aHOMTA CUKMIiAN Ba
OPTHUKYA 9JIEKTPOHAAPHU MYKOTHG okcumnanany. bynna,
aactaabku SJICKTPOKUMEBH It bocknuna XJIOp UWOHIapu
OKCHIUIAHAIIU;

2C-=2C1+2¢

OyHman XJIOp aTtomapy GupuknG MOIEeKyJ1ara aiianam:

2a=q,

Snekrpomnapna 6opanuran JKapa€nnap TEHIIIAMATAPUHY K 111u6,
MgCl, CYIOKTaHMACUHUHT S/ICKTPONIN3H YYYH OKCHTAHUILI-

Kaitapuiaum PeakumMsICHHMAT ymMyMuit TEHr1aMacwHu xocus
KUIaMK3;

Mg +2C1 = Mg + Cl,

Ymby peakius V3-Y3unan Bopmaiinu, yuu YTKasuw yuyn
3apyp oyaran snextp OHCPTUSICH TALlIKy MaH6aNaH onuHaIY.
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DICKTPOAM3 A Katon MaH(uii, aHoi 5ca Mycar 3apAIvIAHAIN,
VICKTPOILIAp 3apsiau Oeiruiapy raibBaHUK MEMEHT UIHIArHra
Ieckapu oynaan.

DIICKTPOIMM3IA KUMEBUIH peaknusi TallKapuuaH yiaHaJaurad
VIEKTP TOKHM S9HEPIUsich Xucobura 60paiu, TalbBaHUK BleMeHTIA
Wi YHIA ¥3-Y3unaH Gopamurad  KUMEBMI peaxiys SHEPrusicu
VICKTP SHEprusTa aitaHaim. DJeKTp SHeprusicH AKKYMYJSTOD
batapesicn €ku GOlIKA TOK MaHOaWNaH OJIMHAIMN. DIexTp ToKM
ManbaunaH KatbM Hasap, y QNEKTPOHJIAPHU GUD 3MEKTPOIIaH
Xainad, MKKMHYM SIIEKTPOMIAH YMKAPHG 1000pyBYN “ANEKTPOH
Hacoc™ ponuHM VilHalmy. DJIeKTPOHNIAp 3/1eKTPO/TAH YHKUG
KeTraHnna yHna mycbar sapsin xocun Gyumam, SJIEKTPOHIIAp
HICKTPOAra Keranna yHaa MaHuii sapsa Byxyara kenami, NaCl
CYIOKJIaHMAcH 3jiekTponmu3uaa Na™ HOHJIAPH KOHUCHTPALMSICH
llly 9JIEKTPOI aTpoduaa KamalraHu capu yHra siHa KyImya
HOHAap Kena bouiaiim. Myc6ar anexrponra CI MOHJIApH KYYUILIUA
NaM Xyanu 1y Tapsna pyii 6epamum, 6y epaa ynap DIIEKTPOHIAPHH
Oepub oxcumranany. laabBaHUK SMeMEHTIANM KaGH KaiTapuiumi
Oopa€rran anexTpom Karon ACHUINO, OKCUIUTAHMIN KEeTasTraH
H/ICKTPOL aHoN HoMMHM onaju. Illynaait kunm6, anekrporuTuk
fueiKana Kyiuaru peakuysap comup 6ynanu:

AHoana

2CI (¢) —> Cl(r)+2e
Kartonma

Nato 5 2Nag

P 0 F2C, —> 2 Na, + Cly(r)

NaCl aunr cysmu sputmacunu SJICKTPOIMU3 KWIUO HaTpuii
016 GYimaiinu. Bynra ca6a6 cysrunr Na™ - nonura kapararna
OcoH KauTapumiuup. Ly caba6miu NaCl Huur CYBJIM 3PUTMACH
SJICKTPOJM3NIA KATOLIA MOJIEKYISIP XOMIATH BOAOPOJ aXpajialy.,
Anonna sca Cl éxu H ,O OKCHIUIAHWIIY MyMKUH, Bynapuunr
CTAHIapT OKCUITAHWLI NIOTEHUMALIAPY Y3apO AKUH GYIrasuru
cababiu cyB X/10p HOHHTa HUCOATaH OCOHPOK, OKCHIJTAHWIIIN KePaK.
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AMMO 6Gab3u naiiTaapna peaklUMsIHU aMaiira OlIMPHIL YUYH
ICKTPOI, MOTEHLUMAIAPY KYPCATraHiaH I0KOPUPOK, KYWIAHKII
3apyp O¥ynamu. DiaekTpojsM3HU YTKa3ull yuyH 3apyp 6yiaras
Ky1mMia KywiaHnil addekTuB Kywianuin aeimnam. DhhexTrs
KYWIAHW U 30eKTPOTApAari PeakuMsaIapHuHr Te3IUri aH4a
toxopy 6ynaam. Jdapxakuxat, kypub Jruiran mucoiia addexrun
Ky'WwIaHW1I IyHYanuK 1okopuku, Cl HOHU cyBra KaparaHjia eHruil
okermnanu6; Cl, axpanajn, 1y cababaan NaCl nunr cysiu
SpuUTMacH auekTpossnaa karoana H,, anonna Cl, xocnn 6yaanm.
by xapaén uuuad yukapuinga caHoaT MHUKECHIA aMaira
OLUMPHUATAH, )

DexTpoamu3 HaATHXKACKHIA AXKPaiTraH MOIAJAPHUHT MUK~
jopuHK nactiabd @apazeit yprawam. Y Y3MHUHT WIMMI Ky3aTyB-
Japy acocuaa Kyunaard KK KOHYHHHA I0H KWIIH:

1. Daekrponu3 xkapaéuga xocwn 6YiaaérraH Moaia Maccacu
opurManan Yrran ayIeKTp TOKM MUKAOPUIA TYFPU MPOIOPIKMO-
Hapmp, Meramn 6unad apuTMa Yerapacuiia aieKTPOKHMEBHA
JKapatH aMaITa ONIaau. DAEKTPONUT MOMHAAD METAILI HICKTPOHIApH
OuaH OGUPUKAIN, IBHU MOJTAHUHT IEKTPOAUTUK X0la axpaind
YUKUIIA UTY XKapaéHHUHT HATUXACUIMP. DIEKTPOIIa XOCHIT
6yayBUM MOJIa MUKIOPH 3aHKUPAAH YTraH 3/IeKTPOHIAD COHUTA,
STBHU 2MEKTP TOKKM MUKJIOPUTA TPONOpLIMOHAT OVianu. DnekTpo-
JIATHK gueikajian | Moilb 37eKTPOHIap 3apsaim yrragsa 2 Moib
HaTpWi MeTaIIM uyKanay, 2 MoJib IEKTPORIAp 3apsain yrranja 2
MOJIb HATPUIA HUFUJIAIIH,

DIIEKTPOJUTHK siveiKataH YTaérran 3apsi/t MUKJIOPH KYJIOH-
J1apja ynuananm.

96500 Kynon (Kn) | Dapapeitia Tanikimn Kuiam:

1 @ = 96500 Kn =1 Monb 31eKTpoHiap 3apsyiu.

Tok kyuu 1 ammepra TeHr 6Varanga YTkasrudHUuHT KECHMHA
w3acuaan | cekyHmua Vraauran 2JeKTp 3apsiau | KyJjioH
XUcobnaHaan.

Mutcon. Tok kyuu 10,0 amnepra tenr 6yrana AICL spurmacy
OpKANY DNEKTPOIUTHK suckKkana | coat napoMuaa xocun Oyinrad
AMOMUHUA MUKJIOPUHW aHWKJIAHT.

MucosiHM e4UIl YUYH 9eKTP TOKW MUKIOPHHM aHMK1aiiMU3,
ByHHHI yuYH TOK KYUMHM BAKTra KynaitupaMus:
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viekrp Toku mukaopn =100 amnep_3600cek * IKYIOH_ 4 o 1 on e o
1 amriep * cex '

Al wuHT KaTapuamil sSpuMpeaklusicn Kyluparuyda
nipopaiaHagu:

Al*+3¢ =Al

AKpaTrO OIMHTaH ATIOMUHWIA MUKIOPH JIEKTPOIU3ED OpKAiu
Vrrad aieKTponsiap conura 6ornuk, Oymamu: 1 Monb Al~3Q.
[Hynmdr yayH axpatub oIMHraH MeTa/ul MUKJIOPHUHHU Kyiunaruia
TOUUIL MYMKIH:

1®  Iwmom - 27r Al

Al( r) maccacu=3,60 10 K 965001 3 -1 Mam * Al

3,36

2. Typau Xwi1 KAMEBHIN 3puTMaiapiad Oup Xl MUKAOpAa
VICKTP TOKM §TKa3WIca aKBUBAJICHT MUKIOpAa MOIIanap XOCUI
OViany. Xtopun Kuciora, kymyur Hurpar, muc (I1)-utopun Ba
Katait (1V) - xnopum apyuTManapi OpKaan 3JeKTP TOKH YTKA3UIuG
MOLJIYM BAKTAAH CYHI 2JEKTPOIM3 MaxcyloTiapd MUKJIOPH
Vimadrad, X0opua KUCIoTa OpKail MabiiyM BakT MUMia JEeKTp
rokn yrranga 1 1 (0,5 Mosb) Bonopoa xocus 6yiranja 6oika
ypuTManapaan karopaa ¥3 vasbartuna 1079 r kymy, 31,8 muc
ni 29,7 r kanai axcpanrax. Xocun 6yarad Metajuiap MUKIOPUHHA
VIUPHUHT aTOM Maccajlapy OWiIaH COMUIUTHPUITAHIA KYMYILI
| monb, muc 0.5 Moib Ba Kanaii xammacu O6¥au6 0,25 monsb
[UKPAITAH!A MawTyM OYiianm, SeHU KATONA aXkpajiraH Moziaiap
MU KJIOPH YAAPHUHT MOJIb-OKBUBAJIECHTHUIA TEHTINP.

INEKTPOSU3 METAIAyprus, KUME caHoaTu Ba TajbBaHO-
[CXHUKANA KEHT KyJUTaHWIaau, DpUuTHIran MUHepaiap, Ty3jiap
B CylOKJaHManapaaH Mmerannap axpatud omuHamu. OaTuH,
KyMYIL Ba OOUIKA MeTanaap Xam 3JIeKTPoiau3 iynu Gunad
OJMHUIY MyMKWH. DJICKTPONMTUK pachyHaiins, JeKTPoIKCT-
pakiiMs Ba Domka caHoar ycyajlapunad (olinananmnanu.
ARTOMODMITE CAHOATHIA, MAILMHACO3IKK Ba XaIK XY KaTUTUHUHT
0OOIIIKA KaTop coxajlapuia MeTajllapHy JIEKTPONUTUK KOTLIaLl
VCVAMAaH KeHr goliganasuiany.
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l'anbBanoOIIACTHKA OpKaATH OpOMAApPHUHT dHUK MeTall
Hycxanapu ojimHanu. Hawpuérnapna xaunraenap, MaTpuua,
PaiMOTEXHUK CXeManap Taiépaananm. [Tynarau sneKTposuTHK
CUILTHKJIAII a/lOMUHUM Ba MarHUWHKA OXOpJjalll WIILTApH Xam
QNIEKTPOIN3 €pramuna Gaxapuiam. Hukerarn, Xpomati Kabu
13 OOLLIKa OMp KaHYa MyXUM ULIIIAP XaM LITyH/IaH >KapaéHra Kupa/iy.
Bynap merayapHuHr KOpposusara UmaaMIMINIAHMI Oup Heya
GapaBap OIIHpaIH.

Kumé canoatuna xsiop, 6pom, fion kabu KYITHHA OKCHUIOB-
YWIap XaM SJeKTPoIu3 EpraMuia OIMHAMHN,

Taxpopaaw yuyn Mmamepuairap

bobnune Kucxaua masmynu. Oxcumnanum-kaiitrapuin
peakuMATapy MKKUTA SAPUMPEAKUUANAH TAIIKUI TOMHG,
Oy/lapHUHT 6UpUIa OKCUIVTAHMII (EKTPOHHUHT AXKpasiuIIIm),
MKKHHIMCHIA KAUTAPWIALI (7IEKTPOHHN OUPUKTHPULL) aMaIra
ouran. OKcHiTaHaéTraH Moia KaiiTapysun, KarTapuiaérran
MO/11a 5Ca OKCHIUTOBYM 6Y11b xusmar Kumany. V3-yaunan OopyBuH
PeaKLMsIIapiaH TabBaHNK sMieMeHTIapaa (hoiinananut snektp
TOKM XOCWJ KWIMHAH. [a/IbBAHNK 3/I€MCHTHM 3/1eKTPOHIApHU
TAlIKW 3aHXWP OPKAIM aHOJNaH KaToAra TOMOH “Xapakar-
JIAHTUPYBYH Ky4” MaHOau cudatiia Kapam MymkuH. by Xapakar-
JIAHYBYM KYYHH JIEKTp IoputyBun Ky4 (DFOK)me6 iopurumam.
Monnap KoHneHTpatsicy 6upra TeHr 6yrannary TOTEHIMALIap
(hapkuHy CTaHIAPT EKTPOA NoTeHIManu aeiiniani. Y F 6mman
nonamanany,

Oxcnmianuin - KalTapuinni XapaHuHM U DJIEKTP
bGarapesiiap sIpaTHLLL Ba OKCHIUIAHMII-KANTAPHIMLI Peakiisia-
punaH Qoigananubd MeTautapHu KaiTapui, Komnjianul xamua
paduHaupsiana (poinanaHuIra UMKOH Gepaji.

Bobuu ypeanuwodan maxcad.

1.OKcumnanum - KaiTapuiuin peakuysiiapuaa Kalcu Moj-
Jianap OKCUJIOBYN €KY KalTapyBu SKaHIMTHHY aXpaTa OJIuiL,

2. Slpumpeakumsiap yeynmumad (Goinaianué oKCHIIAHKII-
KaiTapuiIaill peakMsUIapUHY TY3UIL BA TeHTJIAIITHPHILL,

3. lNumbBanuk snement DIOK Hu Xpcobiait omuiL.
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4. V3-¥3uua GopyBuUM peaKuMsiap yYyH 371eKTPOL MOTEH-
I IapuHe aiitud Gepuul. ;

5. HepHer Tenrnamacuaan goinananu6 E sa E vunr 6epuiran
KATTATMKAApUra acocaH MOHNAp KOHLEHTPALMSICHHM aHUKJ1a0
CVIMLLL,

6. KYpromwyH akKyMyJaTOPHMHH TYIIYHTHPHAIL Ba MULIALL
NPUHLIMITMHA TYIUYHTHpA OWauil Tazad KUIMHAIu,

7 Kopposus XxapaéHUHUHT MOXWUSTWUHU TYILIYHUO,
MCTAUIAPHUHT KaTOA XMMOSICUHHE TYLIYHTHPA OJMLI,

Mawx 6a macararap

I. Kyuaa KeJITupuarad TeHrJamMalapHu WOH-2IEKTPOH
OanaHe yeyay OuitaH TeHrjab, peakuMsJapHUHT TYAUK MO-
NCKYAgp TeHriaManapuHu €3ub xap 6Mp X0aaT VUYH OKCHJI-
naHaérraH Ba Kalrtapuiaérrad MogaaiapHu KYpcaTuHT:

a) Fe(KJ + H+(C) + SOf_(c) — ch}(c) + SOz(r) * HEO(C)
6) Clyry + OH (¢) —=> Cl'(¢) + ClO (¢) + H,0(¢)

B) Zn() + NO"(¢) + H'(¢) —> Zn" () + NH" ¢y + H,0(¢)

1) MnO, () +8 ¥ (¢) + H,0(¢) —> MnO, () + S(y + OH (¢

1) H,0,(c) + MnO, (¢) + H*(c) Kk O,(r) + Mn¥(c) + H,0(c)

Hawmyna: 1. a) fpumpeakimsaiap Kylugary TeHriaManap
Gunan ndoganaHamu:

Fe' —> Fe® +3 8 3|2

SO,? +4H* —> SO, +2H,0~2¢& |23

OanaHCIdRrad TeHT1aMa KYpUHUIIM Kyiroaruaa 6yiauiu:

2Fe(y) + 12H7(c) +650,> —> 2Fe" () + 380, " + 380, +
' 6H,0(c)
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2Fe +6H,50, —s> Fe,(S0,), +350, +6H,0

By peakuusna Fe OKCnmianam, SO*, kaifrapunay.

2. Tuapasun N,H, Ba auazor Terpokcuau N,O, kyumnranaa
Y3u anaurananypuy apajaliMa XoCHsl KUIaau, ;' SKMIFK
cudartuna Kyananunanm. Peakius Maxcynoriaapu cudaruma
H,,N, Ba H,0 axpanazu. Peakumsuunr TYIUK KUMEBHMIL
TCHIJIAMACUHY TY3HHT; ymly peakuusiza Kaiicu MOJl1a KaiiTa-
PYBUHM Ba Kaiicu Moiia OKCHIUTORYH SKAHIUTUHY aHUKJIAHT,

3. Kyitvnaru peaxums 4COCH/Ia FaTbBAHUK SVIEME#  THU YH3HHT;

2+ 2+
Fem + Cu o —> Fe o Tt Cum

Pacmna avon Ba KaTOIHU KYPCATHHT, rajbBaHuK 3JIEMEHTHUHT
Mychar Ba Maupuii KyTOnapunm Gesrunanr. Honnap xamma
SJICKTPOHIAD XapakaTh HyHAMM M HKU bearunab, craHgapr
IIApOMUTAA 11y TalbBaHUK SjeMEHT Xoculn kunysun SI0K gu
xucobnab Tormur.,

K a B o 6: aneMeHTHUAHT CTannapr noreHunanm 0, 44 + 0, 34 =
0,78 Bra renr.

4. Kyitnna KCITUpWITaH 3appavanapray Kavicu 6upn Kaiita-
PyBuM 6§16 xusmar Kusa onany (SIBHK KUty OKCHJUTaHAIN);

a) Na*; 6) CI; B) SO,; 1) CL?

XKapobunrusuu KMCKa Ba aHWK TYLLYHTUPHUHT.
3. Kypearwiran sappavaiapnat xaiicu 6upu omartaa OKCUa-

OBYM 6Yn6 xusmat Kuamaiian (IbHYU KUIMHANK Guiay
Kalrapurann):

a) F7;6) ClO,; ) Na; r) C1?

6. Kypcaruaran 3appajyajlapHu ylnapHUHr OKCHILUIOBYMIIUK
XyCycusitn opra 6opuiiy Taprubuna KOWmaITHpUur:

Cr,0,"; H,0,; &u”; a1 0,
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/. KypcaTtuiraH sappadyajiapHUHI KAWTapyBUMIAK XYCYCHSITH
opri GopullM TapTUOUIA XOMITAIITUPHHT,

Zn, J7, Sn*, H,0,, AL

8. Kypcarwiran sappadaiapia Kaicuaapu HOpIoH 3puTMana
MnO , MoHK BuIaH OKCHUTAHA OJTAlH:

a) CI;6) CL; B) Cz*; r) Fe*; n) Cu?

9. Cytokianma xosuiarn AICL 6utan Xy 1y TySHUHT CyBIaru
PUTMACH WHEPT 2JIEKTPOJUIAP/IA IEKTPOINA3 KWIMHIAHAA TYPIU
MAXCYJIOTIap XOCHII OYIMIUMHY TYIIYHTUPUHT. Xap UKKU Xo/aa
NOCHIT OYIIYBUM MaXCYIOTIApHN E3MHT,

10. NaCl nuur cysmu spurmacnaan | coar jaBoMuaa Kyyu
P00 A TOK YTRasMITaHIATM /EKTPOIN3 NaiTHaa Heva JUTp ras
xomzary (Hopman wapowraa) xnop Cl, axpanaan?

1. AuTudpusnapra Kyuuirad 03 MUKIOpAArd aMHHO-
buprKMaiap MeTaul KOppo3uscu MHrubuTopiapy poiuHu 6a-
Kapajid, MeTannapHu saHrIaliLaH cak/oBuu OyHiain Gupukmanap
( bpencre acocnapn cugaThaa) XycycusTHHYM TYILYHTUPUHT, ]

12. Epna xoiinamiran MUc KyByp pyx G}m.a.m Kon;lanra}j mynar
KyByp GuiaH ynaHraHna KOppo3usi Kapa8HUHMHT Kai Xuiu
BYIKYITE KeJMIUHT Tapcnnab Gepunr,

Tecm caeoarapu

l. Cr,0, nonu MKoprit MyXuT/a Kalitapuiarana Kanaii HoH
xocui oynaan?

A.CO;,B.CO, %,C. COH),. JI.Cr™.E. Co(SO,),.

2 Kyiinnarn voHsapHuHT Kaiick 6upu akat OKCHAIOBYM
XOCCACWHUW HAMOEH Kuiaau?
.-

A.GO, ; B. CrO, % C. NO, ; II.H"; E.S%
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3. Kanuii nepMaHraHATHY KyWwid MIIKOPHE MyXWTha
KaUTapuil HaTUXKacuaa KaHiai Mojia Xocua oymanu?

A.Mn(OH),; B.MnO,”; C.MnO, ; . Mn';E. MnO".

4. TeMHPHH CYIONTUPHITaH CyabdarT KMCI0Tana SPUTHIL
HATWKACK/IA KaH/1ai Moazna Xocull 6ynaon?

A. HS; B. §; C. H,; 1. SO,;E.SO,. -

5. Kyitunaru peakuus TeHIJIaMacHHHU TEHIIALITAPUO,
KoappuLMeHTIap HUFHHANCUHN XUCOOIaHT,

A24. B26. C28. 1.30. E32.

6. Kaiicn MeTau CyIoNTUpUIrad HUTPaT KMCIOTaHu a30Traga
Kattrapaym?

A.Aq, B.Zn, C.Pb, I1.K, ECu.

7 Kyiinnaru Kaiicu 3appavanapnan 6upu axkar KaitapyBuu
XOCCACHHM HAMOEH Kwiagl_n? ;. » 3
A 1B Cr ,C.CGO, A8, ES",
8. Kaiicu mMonna xaM OKCHIUIOBYM, XaM Kaitapypum Basvida-
cuHY daxapa onanu?

A.H,S0,,B. H,S, C. H,S0,, J.H,CO,, E.SO,

9. KaspumiiHu KOHUEHTp/iaHran cynndar kucnora Gunan
peakuuscu okubaruia KaHmain Momaa Xxocus 6ynanm?
A.S0,. B.HS. C.H, A.S. E. SO,

10. Hutpat xuca0TaHU TYIUK KaWTapUIl MaxCyJlOTHHU
AHMKJIAHT,

ANO,, BNO, C.N.C,, I. NH*, E.N,.

11. Kyltuaary peakuysi TeHIIaMacu Koa(hULIMEHTIapuHK
TaH/1a0, CyB MOJIEKY1ACH OJIMIaru KOOQULINEHTHH KYPCATUHT.

$b,05 + HCl —>H, Sb Cl, +Cl, + H,0

A2. B35.C.10. 1.18. E21.
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12. Kucnoramm Myxuria Kaiicy Mojiia Ba MoHIap Oup BaKTHUHT
V3uaa MaBxyz 6yaa onaau?
AH,SBaCl, B. Fe? sa CI, C. 804*2_133 Fe', 1. SO,%pa 57
EK,O Ba Na,O.

13. Unyzaru Cu (NO,),, AgNO,, Pb(NO,),, Bi(NO,), Tyanapu
apaJallMaCHHM 3JEKTPOJIU3 KWIraHiaa axpaaub uMkaavras
METALAAP TAPTUOMHM AHUKJIAHT.

A.Cu, Ag, Bi, Pb: B. Pb, Cu, Bi, Ag: CAg, Cu,Bi, Pb:

J.Pb, Bi, Cu, Ag: EBi,Pb, Ag, Cu.
14. Muc (11)-cynbdar 3puUTMACUHM DJEKTPOIN3 KWITaHIa
AHOIIA KAHIAR MoLia axpannd aukanu?
A.50,7 B.S, C.0,, .50,, E.SO,

15.Temup (I111)-cysndar sputmacu opxany 144750 K Tok
YTKasmica aHOIIA KaHya XakM (H.u) Tras axpanud unkamm?

A.74; B84; C.94; 1.I04; EN4.

16. Na,SO, 2puTMAaCHHU SMEKTPOIN3 KU HATHXKACKIA
katonna 22, 4 n (¥.nr) ra3 axpaiud uyMKUIIY yuyH KaHda
MUKJIOpIA TOK (K) YTKazuil Kepak?

A96500; B.293 <104 C. 1,93.10% A. 35 -10% E. 4,5 - 10°

17 Uxkuta wimingarn FeSO, sa CuCl, spurmanapyu opKaiu
MaBTYM MUAKIOPAA TOK YTKaswiransa L4 ji xiop (H.a1) axpanud
ypkrad Oyica, katomia xocua O¥aran TemMUpHUHI macca
MUKJIOPVHY alHAKJIaHT .

" A25:B35:C.45; 1.55 E.65.



IX bOb

KOOPAMHAIIMOH BUPUMKMAJIAP
IX.1. KOMILIEKC BUPUKMAJIAPHUHT TY3ATAIIA

MeTa/IapHUHT peakisyia eKTPOH HYKOTHILITAPM yaap YUyH
aloXua XyCYCHAT DKaHIUTK OJlaMHrK ©0baapna altnd YT,
Xocust 6¥nyBun MycOaT 3apsLianraH moHIap—KaTHOHAAP SPKHH
Xodna 6yamail, yiapHu Kypuad TypyBUH aHHOHJIap OHIaH
OGupraaukia Masxy/l 6yaanku, Oy 3apsuuIapHART MyBO3aHATHIA
onub keaaan. MeramuapHUHT KaTHoHapru—JIbIoMe Krueotasapu
(I'. H. JIptonc xuenora cudpatiia mMeKTPoH Ky drura ara oyiran
aKUENnTOpHU, acoc cudaTuma 3ca Uy JCKTPOHIAP KY(PTU
JOHOPUHU TYIUYHTUPTAH) XOoccajapura xaM sragvp. YiapHuHr
OyauHMaraH 2JeKTPOH Xy(Tiapura HedTpaa MoJekyaa EKu
aHuoHJap OMnaH OOFIAHMINM MYMKMHIMUIUHU OWIMPAIH,
[ynpait xkuemuazap KOMIUICKC MOHAAp €KM KOoMIuieKciap,
Tapkubuaa wmyHaai wounap 6yaraH GupukManap aca
KOOPAMHALIMOH OUPUKMAJIAD ACHUIA/IH,

Koopaunaimon 6upukManap Kumeéna KeHr Ypradujiajiu.
XO03MpPry BakTAa KYinrMHa MeTamiopranuk bupuxkmanap,
BuTaMuHIap (B,,), KoH remMornadbunm, xiuopodun Ba Gowkanap
XaMm LyHaai GuprUKManapaaH Xucoonanaim.

KoMruieke Gupukmanapia MeTal1 aToMJIapuum ypab TypyBuu
MOJIEKY/la €KM MOHIap Jmranwiap (motuHua—Ligare—60FI0B-
ypaap) Aeh aranagu. Yaap sHr kamuaa 6uTTa TakcuMiaaHMaraH
BaJIEHT eKTporIap Kkydyiyra ara 6ynanm:

H
ki 1
[ #pC=Nsy H=Nk3 H\ /H
| 0
H
H, H 0O 1-
N-N : [Nﬁ ]

O
bak3u xonmapaa Metan OuaaH YHUHI TAraHuiapy opackia X0CuJl
OViyBumM GormapHu mycdar uod Owinan Manduil woH Eéxu
KYTOJAHTaH MOJIEKYIa1apHUHT MaH(DUIT TOMOHIAPK Opachiia XOCk ]
OVIyBUM DIIEKTPOCTATUK TOPTHLLYB OWIAH XaM TYULYHTHPWIAIH.
HlyHra kypa, METALTAPHUHT KOMILIEKC OUPUKMAJIAP XOCH KIJIULII
XYCYCUSATH METALT MOHMHUHI MycDaT 3apsiv OpPTHILM Ba YHWHT
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HOH panuycy Kamanuiim owian opraau. Miikopuit MeraaiapHus!
nonaapy Na' pa K* karra KUHMHYWIMK OKM1aH KOMITIEKCIap XocH
KHJITaHW X0JAa OpajluK METaJLIapHUHT Ky 3apsiid mycoar
MOHJIAPH KOMILTEKC XOCHI KIIMILTA MOMWUTUIY GUiaH axpamd
rypaim, Cr*" wonuHuHr AP MoHura Kaparasja Mycraxkampok
KOMILIEKC XOCHII KIJIMILK XaM AMKKaTra casosop. MeTajin noHH
OWIaH JIMTaH opacuaa Xocui1 OV;TyBuM OOF aBBas1 JIMTaH/Ira Ter uiuim
OyJIraH 2J1IeKTPOH XKY(QTHHUHT yaap ypracuia MyxkaccamainysH
xucobura amanra OLIMILM KyHUHIard MUCOLIAH XaM KypUuHaIu:

H +
| A
l
AZL i 2 N Hoomer H—N:Ag:N—H
| ( cyBm) |
H H H

KoMmueke moH xocusi 6yiarasna, JUTraHmiap Meral
aTpocuia HHFAIASTITH, JeraH MabHO TYUIyHUIaau. MetamiHuHT
Mapkasuii wmoHu Ba y OwunaH OOFJIaHraH JsauraHaiap
KoopauHauuoH cdepanu tamkud 3tagud. IyHUHT yuyH
KOOpOAMHAUMOH OupHKManapHu wudonairanaga HIKH
KOOpIMHAIMOH cdepaHu OMPUKMaHUHT OOLIKAa KucMiiapuiaH
AXpaTUILl Makcaauaa KsBaapar KasciaapaaH doiiganaHunaim.
[Cu(NH,),ISO, dopmynacura sra 6§nran momana [Cu(NH,), [
Ba SO,” WOHIapUHM §3 MUUra ONraH KOOPAMHALMOH OUPUKMA
udonananrad. by 6upukMana TYpT MoJeKyJla aMMHaK MKKH
BaJACHTIM MUC OMITaH TYFPUIAH-TYFPU OOFJIaHTaHAND.

Kommnnekcoarn Mapkasuit Metayni atoMu 6wuiaH TyFpuaaH-
TYFpU OOFAAHTAH AMTaHj aToOMM JAOHOP ATOMH [eiluiiajiu.
Komruiekenaa IOHOp aTOMHU a30T aTOMH  XMCODIaHAIH.

¥

| HN HN, 2+

Meramif nonn 6unan GOEFJaHraH AOHOP aTOMM COHM
METAUTHHHI KOOPAMHANHOH coru 1c6 oputnnaan. fOxopunarv
KOMIUICKC/IA IIATUHAHWHT KoopiHaLmoH conn 4 ra, [Co(NH,) I
Ja 9ca KOOANTBTHUHT KOOPAMHALIMOH COHM 6 ra TeHr. ban3u
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METALTAPHUHT UOHIAPU TOUMUU KOOPIMHALMOH COHTA 3ra Oyanm,
Yy panentau xpoM OusiaH KOOaNIBTHUHI KOOPAMHALIMOH COHM 6
ra, HKKH BaJIEHTIM IUIATUHAHUKHK 4 ra TeHIIWTH aHWKJIAHTaH.,
KoopauHaumon con kimmnga 4 Ba 6 ra Tenr 6¥nanu. By con
METaJllI MOHUHMHT KaTTAa-KUYMKJIUTU Ba YHU ¥pab Typrax
JUraHiiapra xaMm 6ornuk, 6yuamm. Jluranmwiap iimpuk 6¥aranza,
yJaap MeTaill MOHM arpodiia KaMpok, TiuiaHa onand. Mapkasuii
aromira Gupukkan MaH(puil 3apsa METall TallyBIK JIUTaHaaap
XaM KOOpAWHAIIMOH COHHUHT Kamaiuumura cada® 6ynanu.
[Ni(NH,)J** kommaekcuna Huxkenb (II)-uonu arpoduia
aMMUakHUHT 6 Ta Hedrpai Monekyitacu Tynaanca [NiCl,[*
KOMIUIEKCHUIa TYPTTa MaH(DUi 3aps/ulaHraH XJI0pUI MOH HUFHIaIN.
Typr KOOPIMHALIMOH COHJIA KOMILIEKCIap TeTPa3APHK €KW TEKHC-
KBAJIPAT, OJITU KOOPAMHAIIMOH COHIMIApD 3Ca OKTA3APHUK
TeOMETPUK TY3WIUILITa 91a Oynanu.

IX. 2. XETATIIAP BA VJIAPHVIHT BUOJIOTUK CUCTEMAJIAPIATH POJIU

bBuomeraiiapHuHT KOOPAMHALIMOH OMPHUKMaIapy OpraHu3Maa
MyxuM (yHKIMsIapaK Saxapand. ONIKi IaponTia MOJIEKyJia €K1
WOHIap 0OMOMeTa]] MOHW Xamiaa OUTTa OJOHOp aToMu OuJIaH
KoopauHalmsizanaay. bywaai 3appavanap mononewrart (“Omp
™) amrasgaap seiiwnamn. Bynmapra OH, F, CI kabu Ba
douika onauii ioxnap kupanu. bas3u kyn aromiamn auuo (NO*,
CO,7, SO,7) Ba Gowkanap XaM MOHOJAEHTaT ycy/uaa
KOOPIMHALIMSIIAHUIIA MYMKWHITATIA aHUKJIaHTaH, OpraHus3MHUHT
90% paH OPTHK, Maccack MOHOOEHTAT JIMTaHi XMCOBIaHraH Ba
KHCIOPOL aTOMW OPKAIM KOODJMHALIMSLIALITAH CYB MOJICKY./IACHTA
TYFpU Kenaau. Cys MosieKy1ack ¥3ura xoc Oypuak CTpyKTYpacura
(O—H bornapu opacunary 6ypuax 105° ra renr) Ba 1,87 D nunonn
MOMEHTUTa 3ra. AMUHAAP Ba Hab3n a30TAM OUpMKManap xam iy
MOHOJIEHTAT yeviauaa OMTTa JOHOP ATOMM OPKAAW KOOPIW-
Hauusianand. byHaaid yeyTHUHT aManra OulyBKd YUYH MeTain
aTOMJIAPH MKKH AOHOP ATOMI, MKKY YIIIepoji aromiapuiaH Ger
GKM OATH ab30JU XAJKA XOCHJ OVnuiuM 3apyp. BuaenTant
JMras/uiap OpKaiId KOMILICKC XOCWI OVIHILMAA XATKATaApHUHI
ByXKyira keauuin “xenar afpdextn” a6 ropuruiamu. Xeaam
KOOPAMHAIIMOH OMpUKManap IIyHra Vxuiaml MOHOAEHTAT
avraHiap 6uaaH Xocusl KWiuHraH OGupukmaniapra HucGataH
bupmyHua Gapkapopnury ouman axpannd typamm (5 an3omunnap
OIITH an3oIIapra kaparanaa fapkapop). babsn naditnapna 6exapop
OyuraH TVPT Ba eTTH aB3011U XaaKaaap Xocusr OV anukiantad.
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[ npuk opranusmaa 6yiran gurad (Guommranmyiap axiy xenat
NOCHI KMJTYyBUMIIapiaH xucobnanaau. bynapra - aMuHOKMC-
roranapuuar anuoriapu (H,NCHRCOO—), nupuians KaTopu-
HHT Gab3u A30TIIM ACOCTApH, HYKJIeOTHU1ap Ba OOoLIKaIap KMpaiu.
I'MpUK OpraHM3Maa XOCHJ OViaauraH KOOpAWHAIMOH Ou-
pHKMAaJIApIaH METAUIAPHIUHT aMUHOKHCIOTAIW KOMILIEKCIIAPUHU
Kypecatub yruim 3apyp. Bynaphnan bupu 6em an3oid xenar
CUIKACUIUD:

AMMHOKHMCIOTA KOMIUIEKCIAPUHUHT DapKapopiauru Kyiuaaru
rapTudaa (Karopaaruick) opraju:

Cat*< Mg?< Mntt < B < O < Cort€ Z#r < NP QP

by epoa kucaopon HGusaH aMHMH a30TU IOHOD atoMJiapu Basu-
(hacunm Baxapranga Karop ¥3 KyUMHu Tiia cakiakinm.

Wxxn Ba yHIaH OPTUK AOHOP aTOMMra 3ra Oyirad aurasmaiap
METaJT HOHJIApH aTpoduaa KoopauHauusiana oxany. bynap no-
JIMACHTAT AUraHmiap Aco HoM onrad. MKKu Ba yHIAH OPTUK IOHOP
ATOMJIAPH OPACKIATA META/UTHK Y3Ura TOPTUI XYCYCUsITUTA 2Ta
IKaHIMTU Ty(aiim yaapHU XeaaTaoBud (rpekda—KHUcKuubaka
aHXkacu Cy3mmaH OJIMHTaH) areHTaap GkM xenariap Jeiniain.
BynapHUHT HT OIIMIA BAKAIW JAAMUAHIND:

CH, —— -::H\2
H,N NH,

Y16y JMrasanard MKKUTa a3oT aroMu/ia (IOHOp aToMapha)
2JIEKTPOH Xy(driapyu Oup-6upuian 6Mpo3 y30KAa XKoiifaliraHd
0y1u0, AUraHn MOJEKYNACMHUHI KUCMIAPDH METAi WOHH
arpoduna ‘dliana oy, HaTHKaa Xap MKKaJa a30T aTOMU MeTaul
OwiaH KOOPIMHALMOH OOF XOCHi KWia O/lajiu. DTUICHAMaMUH
Gunentar auradj 6§mmb, oxcanar-uon C, 0" Ba KapboHAT -HOH
CO,>” xam 111y Karopra Kupaiu:
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2~ :0: 2—

OTUNEHAMAMUH TETPACHPKA KMCIOTa aHUOHU Gyirau
KyHUIary NONUISHTAT JIMTaH/ XaM KeHT TApKaJITraH:

0

8 CH,~ C~

~(—C~CH, ,~C=0

. > NeH, - CHN< =

~0-c-cH, .
:0: 10

Ymiby uon onTuTta HoHOP atoMura sra 6yimb, 6yaapHUHT
XamMMmacH OMp BAKTHUHT Y31J1a METAILUT MOHIM OKW1aH KOOPIMHALIMOH
GoF xocwil Kuia onamu, OyHIa AuraHj MeTal MoHM atpoduna
Oypaiub Konamu. XeaaTaoBdM areHTiap JuraHuapra KapaMa-
Kapiiy Y1apok, 6apKapoppok, KOMITDICKCIAD XOCHA KWIAIHN.

Komrieke Xocun KuiayBYWiIap aHaausiapna, peakuusiHu
YTKa3um yuyH xanakut OepyBuM MeTasl MOHNApUHU TyTUO
KOoJuLia, Tabuuii cyBIapHu Kaita Wnuiaiia, To3ajaiijua Ba
Gomka Maxkcannapna kyianaHunanu. CyBaaru KaTuoHiap
KOMILIeKcra Y¥Tub, COBYH Ba CYHBHil I0BYBUM BOCHUTANAPHUHT
xoccanapura nyTyp erkasmaiind. Tapkuouna Mg sa Ca*" vonnapu
Oynran KaTTHK CyBIapPHU IOMIIIATUINLA WILLTATWIANMTAH HATPHUit

Tpunonudocdar

vo9 9
Il |

Nag\  0-P-0-P-0-P-0
| | |
0 0 0

MYXWUM Ba ap30H CYHBUH 10BYBYM BOCUTA XHCODIAHAON.
Yrniepon, BoAopoi, KUCIOPON Ba a30T OHOIOTHK XyXaiipaiap-
HHHT aCOCHI MaccacHHy Taulikun sram. bynap 6unan Gup Karopiia
XACT >KapaCHIAPHUHUHT TYIUK, YTHILHW YHYH MUC, TEMUD, MapraHell,
PYX, KODa/IbT Ba MOIMOIEH Kabu 2IeMEHTIap 3apyPiauTH MatIyM.
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Viapia TYpIH 2K TPOH-IOHOP rpynnanap O1M1aH KOMIUIEKC XOCHII
KL XYCYCHSITH KYYIM HAMOEH Oynanu. OpraHnsMiaa Keyaurat
Vi peakiMsapHy Yrkasuiura épiaam bepauras Karajiuzarop-
nap — (pepMEHTIAp XaM MeTaul HoHiapy Tyaimm MaBxyz byna
oMM aHuKJiadrad. Kusurn 10yH1aKky, opraHusM YYyH 3apyp
KUMEBHIT 2JIeMEHTIapaaH GupopTac eTHIIMAN KoJAraHia YHUHT
nin (pyHKIgsicH Gy3unand, Kuiy 6erob 6ynaau, y3uHH EMOH
cesany. By XomarHyHT y3aiuiim THCOHHM XaETliaH K3 IOMUIIUrada
0aub KeJIran naiimiapy Kaii KuauHTad. OpraHuaM yayH HATPUit,
MATHWN, Kaublui, kanuil, ¢ocdop, ONTUHTYTYPT Ba XJI0p Xam
JAPYIIMTHA WIMHIE acocaa TacauKIaHraH.

Buonoruk xapaéuiapia Kalta MyXuM axamusrra sra oyaraH
KVII ab30/IM TETEPOLMKINK OupuKMaiapiad nopdupuHIap Xam
KOMILIEKC GuprukManap xocua Kunamd. Typima nopduputiap 6up-
OUpHIAaH TAPKUOKMTa KUpraH Meraiiap €ku Ypunoocapsiap rpymacu
OuiaH, WYHHHATAEK, YeTaarn yriaeponra OUpuKKaH JuraHmiapu
Ownan apk, Kuiand. Femornabun asa 1y nopdupusiap rpyn-
macura Kupamd. ¥ KoHIa KUCIopo, TalllyBIu OYIU0 Xu3Mar Kulaim.
Komma TeMup Ba MarHAHHUHT OV/IMIIN reMoriabuH 611aH O0FIHK,
OpraiusMIa TEMHUP CTHILIMATAHIA KLY aHEMUS Kaca/utury GuiaH
orpuiinu. ByHa y KyBBaTCH3NaHanM Ba Ky yxjaaigurad 0yauo
konamu, Temup Ba 1y Kabu 6011Ka MAKPO3JIeMeHTAap YCUMAUKIIap
YUYH XaM 3apyp.

IX. 3. KOMIIIEKC BUPHKMAJIAP HOMEHKJIATYPACH
BA U3OMEPHACH

KowmIiuieke OMpUKManapHy HOMAAalliaa SMIHPUK HOMEHKIIa-
Typanas (oiinananmwiang. ByHnaii HomnapHuHT 6an3uiapyu X03Upru
KyHrava cakianu6 konras. Peiinexe tysu NH [Cr(NH,),(NCS), | ana
IIyHIali KoMriekcaapnan oupuaup. Hasapuii Ba amainii Kumé
Xankapo urrndorkn (MIOMAK) kabyn kuaran HOMEHKIATYpa
Batanumusnga 1963 itnnnan Gouuiad xopuid aTwirad 6ynuo,
KOMIUIEKC OMpUKMalIap YayH Y Kyliarunia KyuiaHnaanm:

1. Tysaapaa aBBajiio KaTHOH HOMH, CYHrpa aHHOH HOMU
aiiTuianu.

[Co(NH,).Cl] Cl, — nenTaamunxiopokodanst (11)-xiopun.
[Co(NH,)] [Cr(C,0,),] — rexcaamun kobaisr (I11)-rpuokcanar
xpom (1I1).

2. KoMmieke WOH €KHM MOJNEKYJIAHH HOMJAIINA MeTalaapra

5THOOp Oepunagu. JIuranmiap yrapauer 2apaiiapuian KaTbd
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na3sap angasut TapThouaa canaiamm. KomrorekcHunr dopmynacu
€316 OYyauHray, OupuHuM OYIUG Merann KypcaTuiaiu
K,[Pt(N,0,),CL | maxnopomnurpurorviatuaar (I11)-kanwii.

Amnvon jmrananapra “O” Kymmmaacunu Kymu6, Heirpan

JMranaiap MoneKyna kaou yxuaamu. Macanan, N, —asuno, Br
—6pomo CN  — nmano, C,0,*~ — okcanaro Ba X, K.

K,[Ni(CN),] — rerpaumanonukenar (11)-kammii.

[Al(H,0/)] Cl, — rexcaakpoamomunuii (I11)-xmopuz.

4. JIuranpnap conn (1 nan opTHE Oyiranaa) rpek pakamaapn
Omwian Oearwnanany (uranmiap corm 2, 3, 4, 5 pa 6 6yiranna
In- , TpU- , TETPa- , IEHTa- Ba Tekca 1ed é3umanm).

Arap nuraHa HOMMHMHAT Y31Ia rpeK KYTimmMuacy Gyica, Macaias,
MOHOIHM-BA XOKa30, VH/IA JIMIaH/l HOMU KABCra OJIMHMG, yHTa Gollika
KymMya Kyimo ésnnany (6uc- , Tpuc- , TeTpakuc- , reKcakue Kabu
ndonanaHaam), mranap teruiumya 2, 3, 4, 5 sa 6 6yranna.

[Co(NH,-CH,-CH,NH.)),]Cl-tpuc (3mviieHanaMmuH) KobaIbT
(I1I) xmopun

5. KoMniekc aHuoHJap HOMHra -am KymiMMYacH Kymuo
yrmnagn. Macaman: K,[Ni(CN),] - rerpaianonnkenar (11) -anui.

6. Mera/uIHMHT OKCHILTAHUIL IAPAXKACH YHUHI HOMHM OpTHIa
KABCra ONMHTAH PUM COHJIapw OwiaH Gedrunanany. MacanaH,
[Co(NH,), C]] J[a KOOATETHUHT OKCHIUTAHULLI IAPAXKACH TUTIOC yura
TeHrIMruHA Kypcatuin yuyn pumua (I111) nan doiinananunamn.

Komruieke 6upukmanapia crpykrypa (Xoiat Ba KOOpAWHA-
LIMOH ) H30MEePHsA Ba cTepeo (reoMeTprK, ONTUK) H3omMepusap 6op.
BynapHuHr GupuHyMcHIa 6GupopTa iMran/i 6ab3y XomIapaa METaul
OWwIaH KOOPAMHALMOH GOF OpKAIW TYFPUIAH-TYFPH GOFIaHraH
6¥1ca, OolIKanapua y KpUCTaJUT TYPHUHT KOOPIHHALMOH TABCH]
JoupacuiaH rawkapuaa oynaan. ByHu Kyimgaru KoMmIuiekc
Gupukma [CrClL(H,0), | Muconuia HaMOMHIT KYUTALL MyMKHH:

[Cr(H,0),] Cl, — 6unadiia paHrim mMona
[Cr(H,0),CL] Cl, - H,O
KVK paHrjii Mongaiap
[Cr(H,0), CLICL, - 2H,0

CrepeonzomMeprap Gup X KUMEBHHI OOFIaHMILTa 3ra, JIEKUH
Oup-6upunan dasonary koinamysm oYinua dapk Kunaau. Kyiinna
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wypearwiranunek, Pt (NH,), Cl- koMruieke Ouprkmana Xjaop —
praryuiap édMa-éH xonna (a) éku Kapama-Kapiiyd TOMOHJIapaa
AOWIALITAIITA MYMKHH!

/Cl\ /C]\
l
Cl—Pt— NH NH,— NI—L

/

’ | "
NH,’ a. R 1 6.

KoopmuxanmoHn cdepaja H0HOP aTOMIAPUHUHI TypiiM4a
KOMTaIIyBU XWCOOMTa ByXKyAra KejlaJMTaH M30MepHs Typu
ICOMETPHK EKM WHC- Ba TPAHC- H3OMEPHA Jleiiiany.

Kyituna: Pt(NH,),Cl, komruieke 6upiukManary reoMeTpuk
130MEpIAPHUMHT KYPUHUIIV TACBUP/IAHTaH: a) yuc-usomep; ©) mparc-
uizomep.

Bup xua rpyniajnap €Hma-€H XKoWJIamraH H30MeEp
MoOJIeKyJIaaapH yuc-uzomep, 6Up Xui rpynnaiap 6up-oupuia
V30KIa JKOMWIAILTaHIapy 3ca mpanc-u3omep XUCobIaHaIu.

Kysryna 6up-OmpuHUHr akcuHu udoanopun uomepiap
ONTHE H30Mepaap Typura kupany. MHCOHHMHT WKKY KY7n OUp-
Gupura xyna yxuaranu 6unax yizap oup-oupura 6apya XkuxatiaH
Moc Kenamd 1e6 6¥iaMaiiny. OnTMK M30MEpIapHUHr QU3KK Ba
KIUMEBKE xoccanapy Y3apo yximanr 6yind, kypuHuuapu axkar
KY3ryJlarmHa ake STTaHIaruHa sKUHIMIMHY alTid yramus.

1X.4. KOMILJIEKC BUPHMKMAJIAPHMHI' BAPKAPOPJIUTH BA
VJIAPIIATH BOFJIAHMII TABHATH

Kommekc 6UpUKManapHUHT 0apKapopiuru aHyaruHa
oMmapra 6orvk. ByHnaii GupuKMaiapaa Taliky Ba HYKH
NIOMpanapHMHT Gapkapopaury xap xui 6yiauu. Tamky nonpanary
KOMIUIEKC MOH 3JIEKTPOCTATHK Kywiap OpKajiu OoFiaHuOb, cyBnu
SpUTMasapia ocoH axpananu. byHuai napyatanuin OHpaaMuH
AHCCOMMIAHMNI ASHIIAIN Ba Y KYWIN /1eKTPOIMTIAP Kabu TYIUK
yranu. Muku cepana Gyaran auraHiiap MapKasuii aTom ounat
aHya Kywii 60r1aHraH 6yimb, kKam 1apaxana axpaiand. Komruieke
OMPUKMAHUHT UYKH cepacupary mapyajaHUuIl AKKHJIAMYH
AMCCOMEIATHIN 160 IOPUTHIIANMN.

[Ag(NH,),|C1 2= [Ag(NH,),|* + CI” — Oupmamiu aAMCCONMTaHHLL
[Ag(NH,),|' == Ag" + 2NH — WMKKWIAMY¥M JUCCOLMIaHU L.
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Hkkunamum qucconnaHuin KOMIUIEKC 3appada, MapKasuit
MOH Ba JIMFaHjIap opacuia MYBO3aHAT BYXKYAra KejiraHmaruHa
MaBxxyz 6y1a onamu. Mucon tapukacuna [Ag(NH.,), " i onaiiuk.
YHMHI HOHJIapra IMCCOLMIIAHUIIH Bapua Kyucus JIeKTPOAUTIAp
KabH Maccaiap TabCUpU KOHYHUTA OYiicyHanm Xamia MyBO3aHaT
KOMILICKC KOHCTAHTACH EKM 0EKAPOPIHK KOHCTAHNTACH Jeiinaany:

__ lAgT - INH,p :
K TAe(NHT 6.8 - 10

KomriutekcHUHT 6eKapopiivK KOHCTAHTACH TYPIIM KOMILIEKC
MOHIAp YIYH Xap Xua KuiMarra sra 0yaub, KOMIUJIEKCHUHT
KAHYAIUK 6apKapopiIuruHn OWILIHPaIN.

IX.1 xanBanga KyMyUHMHT GUP Typra KMPYBUM KOMILIEKC-
JIapH y4yH DEKApOpJIMK KOHCTAHTACH KYPCATUIITAH:

1X. I -xcadsaa
Kymym komniexciapu 6eKaApopiuK KOHCTANTACH
Kowmmnexe wornap bekapopauk KoHcTaHTacH
[Ag(NO,) I 1310
[Ag(NH,), | 6.8 - 10°%
[A2(5,0,),F 1 <1078
[Ag(CN),I 1L =30

Kanpan MawIyMOTAapUIaH KOMILIEKCHUHT BapKapopiuru
HuTpar uoH [Ag(NO,).|” nan uman [Ag(CN),|” nonura yruuin
Gran opru6 dopsinTi. [Ag(CN),| nony xxyna Gapkapop 6yiranu
YUYH KOMILIEKC Ty3 9pUTMacura Kainuii Homaua KVILWwirasja xam
KyMy1l Honua uykmacy xocua oynmaiiam. Kymym cyashuiHuHr
9pPYyBUAHJIMK K¥nalTMacu Xyjla KU4ukK OVAraHaurd cabadnu
BOZOPON CyAbdUI KYuuaranaa KyMyul cyibdpun uykmMacu naiio
OVIIraHIurv ce3wiaim. ,

KeitnHry BaKTnapaa KoMILieKC OUpUKManap MycTaxkaMin-
TUHU TaBcuduamna 6eKapopinK KOHCTAHTACMHMHI aKcH
Oyiran KaTTalTMKHU — H6apKapopiuK KoHCTaHTacu Aeb ataiu
Taknud KunuHau. Yaap opacuaa Kyiuaaru Hucoar 6op:

Ko .=k

[Ag(NH,),]" nonn yuyn 6apkapopink KOHCTAHTacH Kyiumarnua
nudonananaum;

Gapxap.
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= 1 _ IAs(NH),I"
HaK, Ko [Ag] * INH,],

DpuTMaiapia Kyucu3 S1€KTpolIUTIap, MacalaH, Ky Heru3im
KicjoTajsapaard Kabu KOMIUICKCIapHUHT GOCKMWIR MCCO-
T WA YYPaRIA,

bapkapop/iMK KOHCTAHTACU MapKasuii aToM OusiaH JIurasj-
napra Kym kmxataad OOFJIMKJIUrY amaljia McOOTIaHTraH.
Mapka3uii MOHJIAPY KyucH3 KYTONAHTHPUII XYCYyCHUATHTA 3ra
KoMiulekenapaa (MIIKOpUi Ba MIIKOpHii-ep MeTajiapaa)
0:pPKApOPIVIK MapKa3uii MOH OiIaH IMraHiap Opacuaari JIeKT-
pocTaTUK OMPUKMILHUHT KyUaiuIIKM OpPKAld OPTHINM aHMK-
taurad 6yanb, Mapxasuil HOH Ba JIMTaHIJIAp 3apsUii I0KOPH
LAM/IA YJIAPHUHT PanMycH KaM OyJIraHaa KOMIUIEKCHUHT Gapka-
popiury lokopu 6¥manu. Bynnait katuonmap [NH,]CI, K[MgCl,]
rapkuéuaa KMYMK JaBp 3leMeHTIapy Kucaopoi, asor K[AIH,],
K[AIF,] Ba F nonnapu Gop simraniiap ouian OupMyH4a
OapKapoppok, GYraH KOMIUIEKCIap XOCUIT KA.

[TiaTyHa OoMjacy MeTaalapyd XOCUJl KWJIraH KaTHOHJAap,
cMMOD, KyMyill Ba OTHH MoHaapy (Oysapia KyTOnaHMIl Kywin
HaMOEH O¥1amy Ba MapKasuii atom OWjiaH JIMrapuiap opackiaru
GOFTAHUII KOBAJIEHT OOFIAHMINTA AKHH) CHIMJ KyTOmaHyB4H
nuraHuiap 6uaaH Xocw KWIATaH KOMIUIEKcaapu GupmyHua
Hapkapop 6ynamm. Bymapra Tapkubnina hocdop Ba OITUHTYTYPT
aromnapu, J Mornapy Oop JMrasiapu Mucosn 6yna onaan. V3
JIMTAHUIAPMHY Te3 aaMalITHpa ONlalraH KoMILieKcaap aadmi,
KMIMH aJIMalITUPYyBUMJIApM OCa HHEPT KoMniaekcaap ned
joputiany. JIabun Ba MHEpT KOMIUIeKcaap opacuiaaru dapx
BYKY/IFa KeJTyBYM MYBO3aHATHMHI Xosath Gunan smac, 6anku
AKCUHYA, JUTAHLIAp AJIMAIIMHTAHAATM Peaklysl HaTmkacumaa
XOCHJI OY/aiurad MyBoO3aHaT Te3ury ounad oearuiaHam.

Komruieke BUpUKMaJapHUHT acOCUi KUCMU METaJUTHUHT
MapKasuii MOHM OWJIaH JIMTaHd AaHWOHW €KU KyTONaHraH Mo-
JIeKyJia OpacH/Iary SNeKTPOCTaTUK TOPTULIYB XUcoOuTa By Kyara
kenanu ned kapanany. TopTuinys Kyunapu duiad Oup Katopia
631p XMW1 3apsUIaHTaH JIMraHuiap Opacijla aJIeKTPOCTaTUK UTa-~
PUJIMIL Kywiapu Xam mapxyn 6ynamu. Hatmxana MuHuUMAan
[IOTEHLIMAJ SHeprusira ora 6yiran 6apkapop aromuap (MOHIap)
rPyNIIayvacH BYXyOra Kenajiu,
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KoMmrutexe GupukManapuunr xocun 6yium Hazapusacu
AacTiab acpUMMU3HMHI Wurupmanuu iumnapuaa B. Koccen
Ounan A. Maruyc TOMOHMIaH MILA6 YUKWIraH. Onumaap
MOHIapHU AedopMaunsiaHMalIMral map, 3apsuUlaHraH
Aoupanapra yxuartub, oyjiap ysapo Kygon Konynm 6¥itnua
Ouprkamm, geraH GukpHu yprara tanutaguaap. Kommiekce
XOCHIT KMIIyBYM MOH y3UTa TECKapy 3apsi/UlaHraH MOHHU XaM,
KYTOJIM MOJIEKYJaHU XaM TopTaBepamy. UKKUHIM TOMOH/IAH,
MapKasuii HOH aTpodu/ia KaHYaJIMK KY11 3appavanap TyrjiaHca,
KOMIIEKC XOCUJI KMITYBYH 3appayajap OpacHIard ¥3apo ura-
PUWIMIL KYyUJlapy xaMm IyHyaauk kyn 6¥namm. Koccen 6mman
Marnyc ¥3 raxpubanapura acocnaHu6, Juranmiap GumaH
KOMIUIEKC XOCHJI KMJIYBYMIAD Opacuaaru 60FIaHMII S9HEPrusi-
CUHHM Xuc00ab uukaunap. llyura kypa, JUTaHIap COHHU
Kynmanub Gopumm 6unaH yiap opacuaaru y3apo UTapHIHIL
Ky4napu Kyyasiiv, 0y 5ca KOMIUIEKC MYCTaXKaMJIUTHHUHT
Kamaiumura onub kenamm (IX.2-xansain).

I X. 2 -acadsan

Typim 3apsyum HON-KOMILIEKC XOCKHII KHIYBIHIADIMHT
KOODAHHALNMOH COHJIAPH

Taprub conn Komruieke xocun Koopn. conn
KHIIYBUMIap(MoHIap)

1 bup sapsiaunap 23
2 Hkku sapsmasiap 4
3 Yu sapsuyniap 4:6

Ulynnait kuan6, snekTpocTaTHK TYLUIYHYATAD KOMIJIEKC
GUPUKMANAPHUHT XOCWI GYAMILMHY TYITYHTUPUO, YIAPHUHT MycC-
TaxKaM/IMK [[apakacCMHW Hasapuid XUXaTlaH aHMKJIalra épram
Ocpaiy Ba MawIyM JapaXaia aHUKJAHTaH KOOPAMHAIIMOH COH-
JIapHu 130x1a0 Oepaau. AMMO KOMILIEKCIAPHH JiehopMAaLMsiIaH-
MalInraH 3apsiUiaHrad lovpa cudatuiary arperat ne6 Kapaim-
IlIM, KaHAAWIp Mojienra YXIIaTHINILN YAAPHUHT KYTIrMHa Y3ura
XOC XyCYCUATIApPUHU TYIIYHTUPHO GEPUILTa OXU3IUK KHIIU.
HyHonum, 6y TyIyHYAIAp KOOPAMHAILIMOH COHM TYPTTA TEHT 6yn-
rad 6up Kanya kommekcnap (Pd™2, Pt* pa Gomkanap) siccu
TY3WIMIIITa SralIuruHu 130x71a0 Gepa onManu. 3apsuviaHrad map
Morzieny O¥inya TyyHTupriianuras 6yca, 6y epaa TYpTTa JIMraH
TETPASIPUK, KOUTALIYBY SHEPreTHK XKMXATIaH OCOHPOK, 6y1apiiy.
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DIEKTPOCTATUK TYIIYHYAJIap KOMIUIEKC OMPHKMajapHUHT
MATHHUT XOCCAJIAPUHM TYIIYHTUPUILTA XaM OXKM3IMK KWLM,

Xo3upru BakTAa KOMIUIEKC OMpUKManapaaru KMMEBU
GOFJIApHM TYIIYHTHPMII Ba Xucoball WIUIapuia KBaHT-KMME
yeyamapunad doifnananunvokna. bynna Komimiekce X_E)CHII
GYNUIIMHUHT BAJICHT OOFIapy ycylaH Ba KPUCTAJT MauloH
Hasapusicunad (oianaHuianm.

NH," oHn aMMHaK MOJIEKY/TaCHAa SJIEKTPOH Kyrr Gopauru
Ty(haiiid XOCHJ1 YN MABITYM. VYHU aMMHAaK MOJIEKYJIACHHUHT
BONOPOJ MOHMIa GUPMKMIIN HATHXacula XOCHUT 6ynamm 1ed
TYIIYHTHPUIAM. AMMUAK MOJICKYTACUHUHI MeTailiap 6Hﬂaf-l
OMPUKMO aMMMaKaTIap XOCHI KWIKILM XaM Ly Tap3jia Gopaiu:

Cu* +2NH, = [Cu(: NH,),

Zn*” +4NH, = [Zn (NH,),P*

BanieHt 6oriap ycyiu GViiMya KOMIIEKCIapHWUHE XOCHII
GyIMMIIMaA JUraHUIAPHUHT XY(QT 2MeKTPOHIapH KaTHallranaa
NOHOpP-aKIenTop OOFJap BYXKyAra KeJamu. DnexTpoH Xydriap
auraHg 6mnaaH MapkKa3mi MOH OopacHia KOMILUICKC XOCHI
KMIYBIMHMHT 3PKUH THOpUI OpOUTA/IApUHU 3rajiiarad Xoja

mnamub Konaju.
ymyi\énopun;{ kearupuaran mucomna Cu*? sa Zn™? noHnapu
YYMHYM TYTalJIaHTaH KaBaTra sra oynuo, TS?prIH‘{H Kaparzua
ysapzia 631 s- Ba p - opoutauiap 6op. [Cu(NH,),]* kommnekcuza
AMMMAKHUHT VHTA 3JEKTPOHHU SP-TUOpul opOuTaIapHK
Srasuiaiiay, GyHaait ruGpHUTAHKUIT 3appayaHuHT TYFPU '—IH3‘I:II§JII—1
6ymmmHn Genrwiaiim. [Zn?* (NH,), [ KOMILIEKCHIA 3Ca TYpTTa
2JIEKTPOH Ky T Sp-THOpMILIaHraH OPOMTAIHH Srajliaiin Ba OyHna
KOMILTEKC TeTPas3pUK TY3WIHIITa 3ra Oynanu. i

JloHop-akienTop OOFJaHUIIHHUHT XOCHI oynumuga
KOMILIEKCapaa s- Ba p-opoutauiap 6uian Oup Karopaa d-
opOUTaIIap XaM KaTHAIWLIN MYMKWH. bynna sayenT GOFIap
HazapusIchTa Kypa rubpuivianmia d-opourajiap uu.rmpz)ox IraIH.
[LyHnait Kuaub, KOMILIEKCaap XOCuII Oy mimaa sp, Sp°, Sp°, sp’d
pa spd? -ruOpKIIaHMLI XOJUIapy yupaiay. bynja KomIuiekenap
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TerMULIAYa YM3UK/IH, TPHIOHall, TeTpasapuk, sccu KBazgpar py
OKTAIPHK Tysumiura sra 6jramm.

FOxopuna KCITUPHATaH KOMITIeKe [Zn( NH,),** na pyx nomy

KypcaTuiiran) saekrpon XybTaapau 6urra 4s sa yuTa 4p
opburasnap ysaramm, 6ynna Sp*-rubpumianum (TeTpasmpuk
KoopanHanusranum) amanra owann. Koopaunannon copp
MKKWUra TeHr 6yiran sp- rubpuvianran [Ag(NH ),|" KoMrtekcuma
JUraHIap YmsuKim KOOpaMHauMsinanray GYﬂaJ.HZH.

Banent Gornap YCYIU KoMILieKe OupuKManapuunr ManiIym

YIYHTHPUO Oepanu, imyHunr ek, KOMIUIEKCIApHUHT peakimsra
KUPUIIMIT-KUpUIIMaCIUT E K OLIMHIAH aittnb Gepuuira xam
MMKOH 6epamm. Bupok Bament Gornap yeynu KOMILIEKCIIADHUHT

IX.5. KPUCTAJLI MAVIIOH HA3APUSICH

b YLLfﬁy Hasapusi KarTuk kpucramn Molanap xoccanapumn
S0XJalira KapaTtuaras. by Haszapusra MyBoduk Gapua

OHEPreTUK CaTXHu srajuiaitoy,

’ Merain nonununr V3 atpocura JIMraHiiap (Macana, cys)
Tymaamxycycustr JIsionchunr KHUCIOTa-acoc GUpUKUILT HazapusicH
acocHIa Ty HTUPHIAIN, Bynma 4COCHHM, boLIKaYa K6 aifTranma

:/ \E_

IX.1. -pacy. Metann atomu Guiad JMTaHI OPACHAATH
JIbioyc KHENOTACH BA ACOCH OPACHIIA IOHOP-
AKUENTOp OHPUKMIITHUHT BYXVAra KEIHIIN

CXEeMacH,

KapsiL OWIaH JuraHaiary MaHguil 3apsiap opacuaa BYXYAra
KelaiMran SeKTPOCTATHK Ky4iap Xucobura amaira owmanu, neo
(hapas kumann mymxuH. Mol xonatuaru nuranaiap (Macanas, Br~
¢k SCN) 6ynrania S1eKTpocTaTUK GUPHKHIN METasLl Mapka-
Snary Mycoar 3apsii GruiaH xap 6mp JuraHnaru MaHdgwit sapsi
Opacuia Kapop tonamu. Jiuranmwiap cudaruna HeiiTpan mose-
Kyjlaap Hamo€H 6y1ca (MacanaH, cyB éku aMmmak Gyranza), 6y
KYTOJIM MOJIEKYJIIADHUHT  3AEKTPOH Xy(TIapy KOWIairan
mar(urit Knemm MeTaiun MapKasura ityHanrad 6yamy. IX.1 - pacmua
KYpCaTUITaHWIEK, IMTAHUIAp MapKas3uil MeTal 6uIaH Kywim
bornanaan. JIslone acocy posmem 6aKapyBUM TMIraHI METAUTHIAHT
rmbpua opOuTanMra seKTpoH 6epub, MEKTPOH JOHOP HIITAHH
Oaskapama. AMMO IMraHiap GUp-6MpuUIaH KOUHINTa XaM MHTHIIAIN.
Illy cababnu, xap KaHaai KOMILIEKCAA XaM JIMraHUIapHUHT
MeTanara TOPTULIMIN Ky9d OMJaH JUTraHMIADHUHT ¥3apo
HTAPUINLI KYYWIapH Opacuia MyBO3aHAT BYXYATa Kelajiu.
JliraHIIapHUHT MeTall MapKasu aTpoduaa reoMeTpuk
KOWTANTYBYM METa/Ul OWIaH JIMraHijlap opacuia MaKCHMAl
10PTHLIYB KYWIAPDUHUHT BYXKYIra KeJMIIH JTIMTaHUIap Opachaaru
WTapyil Ky4lapyHi MUHUMAJ XosaTra Keirupamn. By 6apkapop
KOMILIEKC XOCHT GYIMILIMHMHT aCOCHIA WapTH Xxucobmananm. bup
BAKTHIHT Y3KIa MeTa/Ul NOHWHWHT TAIIKM 31eKTPOHIApH Giau
JIMTaHIUIApAATY MaH(UH 3apsiuiap opacuaa WTAPWIMLI COIMP
Oynama. bynu xpucramn MaliloHHMHT TabCHPU EKI Jiarangiap
Maiinonu aedmnaau. Hatmxama MeTasn HOHMHHWHT d-
WICKTPOHJIapW 3Heprusicu _opraau. Merann wonu d-
OPONTA/UIAPMHUHT XaMMAaCH JIMTaH/yiap MailIoHH TaLCHpHra oup
Xujiia 6epunMaciury MyMKUH, anbarra, d- opouTaNnapHUHT
(hasoparw iynanuinm el Xui 6YIMILIT MyMKUHITATY aHUK,IAHTaH
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IX 2- pacM. Okraspuk KoMmaekcia d? Badp 2
OpPOUTAVIAPHHMHT XONATH.

(%, ¥, z yxnapuna). Kpucrann maitnon nasapusicn d- 3JIEKTPOH
OyyTiiapy JMraHIap srauiara XoilapHu Ga ) KWIMacIMKKa
WHTHINIIWHY Hasapaa tyTtaau. Mapkaswii moHHMHT d-
NEKTPOHJIAPY COHM KYTIaiiraH/ia KOMIIEKCHUHT GapKapop/IaliuiLl
SHEPrHsACH y3rapajiu.

IX.2-pacmua siuranatap Gunas d, _ 2 Ba d? opbuTan opacuna
BHI' K¥I 3JIEKTPOCTATHUK Kapl.ummx KY4uH 11amlo oynamm. g~
OpOUTaITa IMTaHUTAPHUHT TABCUPU KYYCH3POK Oymanmu. KOJII‘EIH
d- opbuTasiap sca Ky 3HEPreTHK XOIaTHY Srajiaiiim.

Terpasipuk KomIiekciapaa aurasmiap d,.s d, Bad,
opOuTAIIIApra SHT KYIT NEKTPOCTATUK KAPILIHINK Kypcaranﬂ 6y
epmad 2 28a d? opOMTALIAp KM SHEPTETHK XOMATHU STaUIAiMI.

.]TPII‘EIHH.J'Iap XOCWJI KMJITAH MaiJIoH KYIMHMHT JIMTaHLIap
Tabuartura GOFNIMKIMrM aHMKaanrad. KoMmieke Gupukmaiap
CTIEKTPUHY YPraHuill JUTaHuIap KPUCTALI MAiIOHU KyYrMHUHT
cycaiu6 GopuiuMra kypa Kyiugaru Karopra XoWianulnimH’

Kypcarras:
CN~>NO,” >NH,CH,CH,NH, > NH, > SCN- > H,0 > F- >
COO™>OH >CI" >Br >J
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Iy KeTMa-KEeTIMK CHIeKTPOKHMEBUI KaTop [neinaani.

K OMILICKCTADHUHT YYKYPPOK, TAAKUK KWIMHUIIA HaTh-
FUCHI OpAJIMK, MeTalZITapHWHT WOHJIapy GWiIaH JTUraHwIap
opacHiary KUMEBMIA OOFIaHUIT KUCMaH KOBAJICHT Tabuarra
i1 OKAHIMTY AaHUKJTAH]IH.

Komrieke Gupukmanapau ypranumaa PecnyGrnkamus
(IMMIAPUHIHT XM3MATH HIXOATIA KaTTa. A. [lamcues, M. A. A3u-
i, akagemuk H. A, INapnueB GolamaMruia apyirnapasoniap
LoMmIiekeH Kumécu Vpranwinn. KoopauHaiuon Gupukmanap
[CPMOJIM3M, HOTUP, KaM TapKairaH Xamia YTKHHYM MeTaiap
\OCHJ KMAYBYM KOMIUIEKCIap, THOLMaMaT KOMIUIEKC/Iapy,
V/IPHIHT KpUCTA/LT-KMMECH Ba y/1ap OuiiaH BOrIHK, DOLIKA KATOP
vacasanap TaaKuK KUIMH/II. KoopnuHauuoH 6MpHKManapHUHT
J3Mra Xoc Xycycusitiapy Ky taxpubanap €piamuaa aHuKIaHII.
(MHTaH KOMIUIEKCOH Ba KOMIUIEKCOHATAAPHMHI XalK
LVOKAIMTAAA KYIUTAaHUMII coXalapy TOMWIIN. VeuMIMKIApHUHT
FypIM Kaca/ulMKIIapra Kapiiv MulaTWiaaurad npernapariapra
KVIIAIAIATaH KOMILIEKCOHJIAp aMaIneETra TATOMK STHJIJIH; OKaBa
CyBJIapHY TO3aAlll, 3aPapiiy TasfapHu TyTHO KOJIMLI Ba PAHIIA
veTAJJIApHM aXpaTu® onuiuga Kya Kemiu. By wuinapHu
Oaokapuiaa, A. B, AJTOBUTANHOB, A. Kjmok6oes, X. MkpoMoB,
1. Tonurosa Ba GOIIKATAPHUHT XU3MaTH KaTTa Oy/11u.

Kaiimapuw yuyn mamepuai

Bobuunz xuckaua masmynu. KoopainHanyoH (KOMILIEKC)
GUPMKMAIapIa MeTaLIap NOHMHM Ypab TypyBuM Ba JIMTAHLIap neb
ATAIYBIM MOH €K1 MOJISKYJIaIap MaBXy/l Oyiiany. Merann MOHU Ba

JIMraHmIAP KOMITIEKCHUHT KOOPIMHAIMOH C(hepaciiHy Ttk STaiu.
MeTa/Ll MOHHTa GUPUKKAH JIMTaH]| aTOMK JIOHOP aTOM ACHNMIAIM.
MeTa/ul MoHMra OMPUMKKaH JIOHOP aToMJiap COHU KOOP/IMHALHOH COH
1eb aramam. KoopmiHauyod OMpyKMaapiaa U30MeEprs  XOMMCcacn
HamMoeéH Gynany. BylapHUHT cmepeou3omepus, 2coMempui Ba Onmux
Typrapyu Masxyz. KoopauHalmoH OMprKMaiapHuHT KYITHHA Xocca-
N1apy KPUCTA/UT MAiAIOH HA3apWsICH OPKATH TYLIYHTUPHIANN.

-

Bo6uu ypeanuwdan maxcad

1. MeTa/uTHUHT GepWiIraH OKCHMUIAHWII jJapaxacura Kypa
KOMIJIEKC MOHHWHT 3apsAIiHUA aHUKJALLL.
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2. Bepusran opmynara i
Ypa KOOPIWH
HOMJTai onuiL, Pa KOOPIMHALIMOH GUPHKManapHu

3. Bepwiiran Tapkubura ki Vi
Al o p Kypa MYMKWH G¥iran U3oMepiapHu

4. Criektpokume KaTopuHu TaBcuman

Mawg ¢a Macanasap

1. Kyiiumary KOMIUJIeEKC ©6n
< PUKManapuu WIOTIAK
HOMEHKNaTypacu 6¥iinya HOMJIAHT, WYKH KOOPAMHALMOH
chepacu, komruekc XOCHII KHIlyBYM HOH, JIMTaHJIap Ba TaIKu
chepa wonnapuun Kypcarunr: a) K, [PtCL]; 6) K [ Fe(CN) J;
) IABNH,),LBr: 1) K [BE i, &
A CHT BOFNIap ycyau épramuna aMMHAaK MOJT
% EKYJIACHH
JMraHn 6¥aa onuium, aMmonuii Katuonu NH* aygr gca ﬂm::r
55&11;1 O/IMACIUIUHU TYIIYHTUPHG 6eprHr 5
. JTabums (“YsrapyBuan™) ma um P
epr (“Gapxapop” -
nex;m;p 6Up-6uprnan Kawmaii hapkyananu? e
- KoopnuHanyon 6
Fes . MPHKManapia Kaumaii THOpUIaHHIIIApHK
5. Kyitnnarm KOOp/MHalon 6upukmanapHunr Xap Gupuna

a) K, [Fe(CN),J; 6)Na,[Cr(C,0,),];
4734
2) [Pt(NH3)4C12]Gi; r) [Cr(NH3)4Br2]Br. ,
! [Pt(m) (N02)2]Br2 OupukMacu CTCPEOM3MEPIapUHUHT
TYSI;J]HLL[ LHIaKJIMHY ucogananr,
I Taxpubanap Temup (I1) kyitm cnug Y
Xonaruna OVaranp
%HHHF HOH pannycu 10KopH crimy Xonarumarura Hﬂcﬁa);a}? nagTa
VIUINIMHY K§pearm, By xonartau xannaii H30XJ1a11 MYMKHH?
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Xb5Ob

WJIEMEHTJIAPHUHT YMYMUMN XOCCAJIAPH BA
YJIAPHUHI ACOCU BUPUKMAJIAPH.
S - DJIIEMEHTIJIAP

X.1. BHPUHYH I'PYIITIA ACOCHM I'PYIIIIAYACH
BIEMEHTJIAPHHWHT YMYMMWI XOCCAJIAPH

bypuHuM rpynna acocuit rpynnayacy aMeMeHTIapy WINKOPHii
merayuiap neb aranu6, ynap Li, Na, K, Rb, Cs Ba Fr snemenr-
nlapuaas ubopar. By aneMeHTIapHUHT TalKK 3JIEKTPOH KaBaTJia-
puia s' anexkrporsapu Maxy/. ILlyHUuHT yayH Oy aneMeHTIap KUM-
CBUI peakLvs TaWTHIIA S, SIEKTPOHHU OCOHTHHA MYKOTHO Ky<win
KAWTAPYBYM XOCCACHHM HAMOEH KWJ1a/u Ba I0MMO +1 okcHutaHu1n
napaxacura sra 6Ynanu. By anementinapna Li man Fr ra tomon
ATOM pajvyclapy KaTTajallajiy, aMMO MOH 3apsyulapy y3rap-
Maidau. HIyHuHr yayH Oy 21eMEHTIapHUHT METAUIMK Ba Kaii-
TAPYBYWIMK Xoccanapu optud bopanu. By aniemeHTnapHu ninkopuii
MeTtasuiap aed aranuiuura cabab, ynap cys GWiaH HIMILIATIN PEak-
l1MsAra KHPULIKMO, acoC Ba BONOPOJ XOCII Kuiami. Xocui Oyiran
ACOCIapU KY'WITH ULIKOPJIAPAMP.

TaOnarna yapamm. Winkopuii Meraiap cod xonna rabuaria
yupamaiinn. Kynruna snementnapra yxia6, ynap aJioMocH/ M-
Kariap Tapkuduia yapaima. JIMTUAHUHT SHT MyXUM MUHEpaJUIapy
nemnonut KO, 2LL0 - ALO, - 6SiO, * Fe (OH),, cnonymen
Li,O - ALO, -2SiO,, am6muronnt LIAIPO,F éku LIAIPO,OH Ba
bowkanap. Hatpuit Munepaiapu tom Ty3 NaCl, [mabyep Tysu
Na,SO, - 10H,0, kpuomur Na, AlF,, Gypa Na,B,0, + 10H,0,
cwibBUHAT NaCl - KCl, yunm cemurpacu NaNO,, nana wmaru
Na,0 - ALO,* 6SiO, xonuna ypaiimu. Kanuit Mmunepaiapu
cunbBiHUT NaCl + KCI, nama mmatu K,0 - ALO, - 6SiO,,
cuneBiH  KCl, kapraumr KCl - MgCl, - 6H,0 Ba ycumimk
Kynu Tapkubuna K,CO, xonuna yupaiian.

Py6Guauit sneMeHTH TabMaTna KeHT TapKairaH OyiauMimura
Kapamaii, MycTakul MUHepaniap Xxocui KuiMaiiny. Tabuaria y
KaJWUHUHT WYy xucobaanud, Typau TOF XKUHCAapH,
aiiHMKCca, amoMOCHIMKaTAap Tapkubuaa yupaiinm. Llesuit ane-
MEHTH pybuaMiira KaparaHma aH4a CHIpaK JIEMEHT XMUCo6-
nanamy. Fapkubuaa oHr Kyn 1esunii 6yirad MuHepasi- MoayLuT
4Cs,0 +4ALO, - 18Si0O, - 2H,0 mup.

DMpanunit 2JIEMEHTH MUHepaulapy TabuaTiaa yapamaiiim,
VHHUHT U30TOIUIAPU CYHBUI PaBUILA XOCHI KUJIWHAIN.
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/IAPHU SpUTMara EKu KaifTa uimang YAYH Kynai Xonarra Ke;srupu-
Jub Kylinaaru yeynap 6unan onunanu:

Li, - ALO, - 2Si0, + H,S0, —:C_,
Li, SO, +ALO, - 25i0, + H,0

Xocunn Kunuaray Li,SO, uu KapOoHaT/ap xomina YYKTUpUIAIN:

Li,SO,+Na,CO, —— Li,c0, | + Na,S0,

Li,CO, +2HA — 21ici+H,0 + co,

Xocun kummnran LiCl yu 1:1 Hucbaria KCl Ty3u OunaH apa-
JauITUpuG CyroKIaHTUpUIaTY Ba ICKTPONM3 KHMHaaW. Bynaa
aHon cudaruga rpadguTnan, karton cudarnpa TeMUp
SNIEKTpOANapaaH boiinananunanu. Katomma Li wmerann
Kaurapuinam: Li*+ ¢ [—Li°,

AHOIUIa 3¢a XJI0p HOHK OKcrmtaHam: 2C1-—2 & —s L.

2.Li,0 - ALO, *2Si0, +4CaCO, =

= 2(L,0-ALO,) + 4 (Ca0 - Si0,), + 5.4 3
XOCHIT KMTMHTaH THTHi MUHEpaIu ¥
) PHUT KT HLLIKOD TALCHPHJIA 9pHTMAra
yreasunama: LiO - Alz‘O3 + Ca(OH)Q =2LiOH + Ca0 - ALO.,.
Xocun kunmrran LiOH oputMac HCl rancupuna LiCl Tyefnra

AWTAHTUPUIALH, SPUTMAHY OyFnaru6 xonran LiCl
31 CYIOK-
JIAHTUPHO s71eKTponn3 KWIHHa M. Ea

i 3.Toza XOJIArv JIATUIA METAITH INTHIA OKCH Li,O Hu kpemunii
CKM amoMuHM GunaH Kaitrapn6 OJIMHANN;

2Li,0 +8i —=C §i0, + 41

Harpuii METaM acocaH UKKM XU yeyit 6unay OTMHAIN;
- Harpuii runpokcunun CYIOKNAHTUPHG, 21IeKTPONN3 K-
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(i, byHna katon TeMUpJiaH, aHOM 9¢a HUKEIAH sSIcalaim,
ko Na MOHM KaWTapuaaim;

Nat+g—— Na°

Atiowia sca OH™ MoHnapu okeumwianmuG, KUCIOpoL akpaiub
UMM

40H - 48— T0,+2H,0

by yeyst To3a HaTPMit OMMHMLIK BA XAPaHHUWHT T1ACT TeMIle-
parypaia onu6 Gopuiminy Kabu adsamwmkaapra sra. Jlekun xom-

annc cndparmiary NaOH HuHT TaHHapxy GupmMyHya IOKOPWIMTHUHU
WIIATHO YTHLLL JTO3UM. )

2. NaCl Ty3u cy1oKIaHTUPHO, 2IEKTPONN3 KMITMHAIMN. by yeyina
vomaié cuaruna tosa xonaaru NaCl uutarunca, NaCl 6unan
i METATMHUHT CYIOK/IaHHIL TeMIlepaTypajiapy 6up-6upura sKun
byAranu yuyH Hatpuil MeTainHu codp Xoama axpatiu6 oiMin
AntiarnHa Hokynaimp. bynnan ralkapu, HaTpUHUHT TYIMHTaH
Oyr BOCHMM TaXMMHAH XaBOHMHT TYHMHTaH Oyr bocumMura sKuH
KuiiMatra ara, 6y oca HATPMIAHMHT KYN HyKoTWIMIIMra ca6ab
Oyiama. Iyausr yuyn NaCl tysura NaF , KCI éku CaCl, tysnapu
APATAIITUPUIND, YHMHT CYIOKJAHWII TEMIIEPATYPACUHH Ka-
MauTHPUO, anekTponn3 KuiauHanu. Karomia Na Ba WOHJIapH
Kaitapwianu. By apanammva Gyrnatunu6, xaiina6 Na axparu6
onvHany. Anomnna aca Cl ~ MOHM OKCHLUTaHAH:

20— 26— CLe°

IOxopuna kypub yrunran VCYJUIAPHW KIUH METATUHM OJTULL
YUyH KYIu1ab 6ynmMaiian. YyHKM KamiHMHT peakimsira KUPHLLINLL
XYCYCHATH KYWIH, S’bHU aXpaaub 4yuMkaérraH Kucaoposn Guian
resna okewmnanud kerapu. HIyHMHr yuyH Kaymitau onvinia
Kyiuaaru ycymiapaas goiinananunaim:

1.Cytoknantupuiradn KOH éku KCl spurmacuman Kanmitau
HATPUI OMJIaH CUKMO YMKAPUIANN:

KOH + Na= K + NaOH
5 KCl +Na= K + NaCl
2.KCI Ba NaCl rysnapu apanamrMacuau CYIOKJAHTUPUO

SMEKTpoNM3 KutnHaum. Karonna Kaitrapuiran Na sa K aparanima-
Jlapy BakyyM/ia xainanmb kanui axxpatud onmHaam.
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3. KCI ty3u BaKyyMIa altoMUHUI éku KPEeMHUI 6ujan
Karapub ojunaau:

6 KCI +2A1 +4Ca0 =3CaCl, + a0 - ALO, +6K
4KCl + 4Ca0 +5i = 2CaCl, +2Ca0 - Si0, +4K

Py6ummii Ba uesuiiny OJIMITHWHE 3HT Kyiai YCYJLIapu Kyiiu-
Jarwnapiuas ubopar:

1. Xsiopan OupukmManaputu Kn3aupu6, sakyymua Ca 6uian
KadTapuiaan;

2RbCl +Ca = CaCl, +2Rb
2CsCl +Ca =CaCl, +2Cs ¢

2. Kap6onatnapu éku XJIOpUIUIAPY I0KOPH TeMIiepaTypaia Mg
¢ku CaC, wrrnpokuna Ka#rapuianm:

3Mg+Rb,CO; —— 3MgO + C + 2Rb
CaC, +2GsCl —— 2C + CaCl, +2Cs

Li, Na, K — MCTa/LTapyu caHoatia repMeTuK OepkuTHIran TeEMUP
noMiLIapna, raboparopusina sca KEpOCHH ocTraa cakjiaHamy. Rb
Ba Cs Metamiapu NaRBAHIUIAHTaH 1M1 amInynajapia cak/J1aHamu,
Xoccanapu. Li, Na, K, Rb anementiapn OKMUI KYMYIT paHT N
ANTUpoK, Cs caprum-tuna PaHTJIH, OCOH CYKKJIaHAAMIAH
METajlapoip. Xasona V3-¥3unan OKCum1aHanu. Oxeuuianmiyg
Xapa€HM HaM XaBoja IHANATIAN paBuLIia pyii Oepanu.by
SJICMEHTIap MCCUKIUKHU Ba NICKTP TOKMHU SIXLIM YTKa3amu.
Kanuii Ba py6ummii KYUCH3 pa/IMOaKTUB Xocca HAMOSH KHJ1aam,
DOpanumitHuur Y30K silaianran wsorongapu HYK. DHT y30K
AUARIATAH U30TONUHUHT IPAM EMUPUINIT 1aBPU 2] MUHYTHM
Talkun srapu. Xamma MUIKOpWI MeTaiap Kywin KanTtapys-
HAnapamp. Yaapauur CTaHIAPT 3/1eKTpoL TIOTEHIMALIAPY MaHDUii
o6y1u6, MYTJaK KuiiMarra ara. Hmikopuii MCTaJINap XOCHT KMATaH
Guprikmanapna KYTIMHYA MoH GOoFiaHuur MaBxyn. By Gornanuu
JUTUHIAH Lesuiira ToMoH rpynna 6¥yiinua kamain6 Gopanu.
Cyloxnanrtupunranna NEMCHTJIAD MOHJIAINTAH XOJaT/a 6316,
SJIEKTP TOKMHM SIXIIW YTKA3a/IM, Wuikopwmii MeTajuiap uoHiapu
KOMILTEKE GupukMamap xocus KWIMaNIN, YYHKU yliapHUHT
Mycbar sapsiiapu KWYHK, pagnyciapu sca Karragup. byngan
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FITKAPH, YTApHUHT TAalIKK SJeKTPOH Kapataapujaa d-
VICKTPOHJIAap MaBXKyll SMac. ’

bupnkmanapu. Miukopuii Meramiap Bopopon 6Gunan
KM pUITanaa OUPUKUG IMAPUIUIAD XOCKH. Ku1azm:

29 + H, —> 23H (9 = Li, Na, K, Rb, Cs)

by ruapuiuiap nonsin narxkapara sra 6yiran §arrmq KpUCTALI
un.-':_i;Ul;tpﬂHp. lunpuiiapaa Boaopon MoHK __H- AHMOH POJIMHU
biokapaau. byHU CYWOKAaHTHPHMITAaH €KMW  aAMMMAKIU
PUTMAJIAPUHE 3/1EKTPONU3 KHITALL HATHXKACHIA aHoIL1a BONOPOZL
MOJCKYJTACUHUHT X0CHA OVIKMIIT 6}1;1314_ ucborjamn MyYMKWH,
I 'unpumtapauHr TepMuk Gapkapopiiru LiH JaH CsH ra Tomon
rpynna 0yiinya kamaitnb Gopaan., Mmkopmii MeTamiapHUHT
I ApuIapy Kywid kaitrapyBumnapaup. Cys 6wiad 1MAnATI
PCAKIIMATA KUPULIIMO BOAOPOIHU CUKUO YMKAPaIK:

BH +H,0 —— 30H + H,

Kuspupuiarasia ruapuniap CO, 6unan 6MpuKu6 opraHuk
ODrpUKMaIap XoCwi KMaaiu:

NaH +C0O, ——5— Na COOH

Winkopuii Meta/uiap ruipuiLIApUHUHT peakimsira KP‘lpHLLI
xycyeusiti LiH aan CsH ra yrran capu opru6 Gopaan. Xamma
MIITKOPUI MeTajLIap KMCA0POo GWIIAH OCOH peakiiusira KMPHILIAIIH.
Oprukya MUKIOpAa KUCIO0POJL nmtupoxnna nu'rvmrL:ZO Ea
kueman Li,O, xocun Kuaamm, HaTpuid aca Na{_) Ba ‘Ndzoz, 5
Rb, Cs niap oca 3,0 Ba 3,0, TapkuGiti OKCH Ba KY1il TIEPOKCHATAD

M ‘ : w
XOC.II&L:{:H;&:;? HATPHIA OKCU/UTAPH PAHICHU3, KaJMii Ba PyOmmwmii
OKCHIJIAPY CapUK, LE3Mii OKCHIN 5CA KM3FULL T}’Caﬂl_le(lﬂJlaﬂ(ap}Ilfp.
By MeTannapHUHT repokcuiiapy JuaMarauT 0, ’ HoHura, Kytu
lepokcuiapy sca napamaraut O, 'uonura sra 6yiuo, HeiTpast
MOjIeKyJacuian OOFJaHMIN 3HEpruscu OunaH KuemaH (dapk
kuiaaau.flepokcuniap Ba Ky  nepokcuianap Ky"{nn
okcumtoBamIapaup. MiKopuit MeTaulapHUHT TIepOKCHIapH
BOJOPOI MNEPOKCULHUHT Ty3napu OYnubG, cyBma 3puIlun
HaTHXKacuia TYIMK THAPOJIM3NIaHalln:
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Na,0, + 2H,0 — 2NaOH + H,0,

Xocun 6yiran H,0, nixopuii MYXWTHa Te3na cyBra pa KHMCI0poJIra
Hapyananub keramm, Wikopwuii METa/UTapHMHT Ky Nepokcu-
Jlapura cys Tascup STTUPMIICA, KMCIOPOIT OXKPpaInG unkamu:

4O, +2H,0 — 4koH +2H,0 + 0,

Uikopuii METa/UIapHUHr OKCUITApH CyB OilaH sxiiy peakiuysra
KHpULING, THAPOKCUIIap Xocun Kunamu:

TeMHpIaH, aHon cudaruma rpaduTaan sicanran BIIeKTposIap
HUU]aTHJ'I&[[H.

Karomna cys Karrapuianu:
2H,0+2¢ — TH, +20H-
AHOILTa XJIOp MOHM OKCHTaHAmY:
20r-2¢ — CL
Karonma KalrapmwiMarag Na+ HOHJIapu Omyan OH- 6upHUKn6
NaOH nu xocun Kunanu. byunait NaOH YHYa To3a Ofnmaiim,
UYHKH YHUHT Tapkubuma SNCKTPO/IM3ra yypamaran NaCl Oymamm.
Tosa Xonnaru NaOH Ol yuyH, KaTon chdaruma CUMOOIaH

(I)Ol:iﬂaflaHHﬂa,{m. Y xonma Karonma sonopon axpanmn6 YHKMaif,
HaTpun noum Kamrapmnamu:

Na® + & —3 Ngo

AXpann6 ynkkan Na METALTHYI CUMOG Y31 na spuTuG amanerama
XOCHI Kuaamu. AMmaiaprama CYBJIM MOMuUIapra coamHramma
Tapkubunaru Na spu6, NaOH XOCHJI KWijiamm,
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bavsu xonnapsra NaOH uu cona spurmacuum OXAKJIM CYB
OIJENT MILLTOB GepyIIT yCYIIM OPKATH OTUI MyMKHH:

Na,CO, + Ca(OH), ——> CaCO, + 2NaOH

NIMMA MIIKOPWI MeTaliap KucioTaiap ouman peakiuusra
KHPHIING, TY3 XOCKII KHJTa/IK Ba BOJIOPOIHH CUKHG 4YMKapa onaju:

9+ 2HCl —— 23] +H,

Muikopuii Merannap o3runa KU3IUPUIITAHIA TaloTeHIap
Ot OUPUKKO TaTOreHUATAPHY XOCHT KUJTATM:

29 +T,=29T +Q — (T =F,, Cl,, Br,, J,)

Merauiapra OnTHHIYTYPT TabCUp STTHPUG EKu WIIKOPJIapHA
nonopon cynsbun 6unan Heifrpaiab MIMKopuii META/UIAPHUHT
CYIDUATAPU XOCHIT KWIHHAIM: 20D + S — 9,8

250H +H,S — 9,8 +2H,0

WMiuikopuii Merayutapaan daxkarruna Li ojummii LIAPOUTIA a30T
Oruit OMPUKKG HUTPWYI XOCHI KHITAIu:

6Li +3N, —2LiN

Jlutnitnudr 6y HUTPWIM cyB GMNaH WWIIATIN peakuusra
KUPUILIAIH:

Li,N +3 H,0 — 3LiOH + NH,

bowka wumkopuit merannapHunr HUTPUIIAPH HOKOPHU
IeMTIepaTypajia Ba SMEKTP YYKYHJIAPH TAbCHPHIA XOCHII KMTUHALTH,
VIap oM mapoutaa 6ekapop 6yiaran rasnapoup. Mimxopwii
MUTLIAP KYIT aCOCH KMCIOTaIap KoMK Iapy Ou1aH Ypra 9,C0,,
),50,, 3,50, B,PO, Ba Hopmon DHCO,, 9HSO,, 3HSO,,
'H,PO,, B,HPO,, DHS ry3nap xocun Kuiaaan. By
HIEMCHTIIAPHUHT HOP/IOH TY3JIap XOCWI KWJIMIIM BA YIAPHUHT
IepMUK Gapkapopiury rpynmna 6¥itnaa Li man Cs ra Kapab oprud
bopaun. Mmkoprit MetamapHusr TY3/1apy acocaH CyYBIA SIXIIIH
PHIIMTaH MOJIIATIAPIND.
XaIK X$KUMHHUHT KYTITHHA coXanapHia KeHr KyJuiaHWIyBuu
CONA XO3MPTH AT KYHKUIATH Y4 ycy) OMIaH OmuHAIA:
I. Jlebnan ycymn. By ycynama onr Tysura KOHLIEHTPIaHraH
cyipar Kucrora tanecup 3TTUPUD HaTpuii cynbdar xocui

269



KWIMHAAU. XOCWJI KWITUHTaH HaTpUi cynuhar oxakTomnr pa KyMup
Outan apana ITUPHING nevpa KH3MUPWIAIM, SbHU:

Z2NaCI+H,80,,, . —> Na,SO, +2HC]
Na,SO, +2C ——£— Na,$ +2€0,
Na,S +CaCO, —~“— Na,CO, + Cas

2. Counbgeii yeyin. by yeynna om tysu ammuax sa KapboHar
aHTUAPUA OuAaH TYHuHTUPIING NaH CO, ujxmara ryumpuiam.

NaCl + NH, + CO,+H,0—— NaHCO, + NH,CI
Uikmauu Kusivpub cona axpatub onuuamu:

2 NaHCO, —~“5Na,CO, + CO, +H,0
3. DuekrpommTux yeya. Our tysu spurMacuiu MEKTPOIU3
KWIMLI HaTHXacuna Xxocun Gyiran VIOBYM HATpUiiHK KapboHar
AHTIMAPWJL TabCUpUIA YYKTUPUG, cyHrpa yuu Kusnupuod coua
OJIMHAIN;

NaOH +CO,——“ NaHCO,
2N aHCO, —~“— Na,C0, +H,0 +C0,

Xocwun 6yiran CO, sHa kaiita munarTwamm.

Mmaaruanmn, HUukopuii MeTajlap Ba yaapHuHT
Gupukmanapu oprauux MONAAIAPHI CHHTC3 Kuamuiaa,
TIOMUHWIA M6 THKAPHIL, U111 BA KEPAMUK Moananap onuui,
CYHDBUI ToJa uuab TMKAPULL BA MUHEPAJIUTIAP OJMIILIA
nitaTuaanun. Batanumusaa Kypuia€rran coma 3asomu
( KOpaKEUInOFHCTOHJIa) 2004 itwnv wira Tyman.

X.2. UKKMHYHY I'PYITIIA ACOCHIi I'PYIIITAYACH
DIIEMEHTJIAPUHUHT YMYMMAii TABCH®U

Ukknuam rpynma acocuii Tpymiayacu snemeHTIapura Ba,
Mg, Ca, Sz, Ra xupau. by snementiapuuur TAlIKY 3J1CKTPOH
KaBamiapuia s* 5/1eKTpoHIapy MaBxyn. LyHunr yayn kumésuii
peakuusa natmga s? SJICKTPOHIAPUHU Gepub, +2 ra TeHr
OKCHIUTAHHIII IaPAXACHMHM HAMOEH Kuiaaunap.,

Yaapuuur KaUTapyBUMAUK xoccanapu  UUIKOpuii
METLTAPHUKITA KAparaHua Kyucu3pok, Hdonananran. Ukknnyu
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FPYII ACOCHE TPYMIAaYacy aJeMeHTJIapUHUHT UOH paﬂuycnappi
HIIKOPHIT METAJUIAPHUHT MOH PAlMyCIapuaaH KUUNK. LlJyHHHl
yiuyn Oy DlCMEHTAAPHUHI TUAPOKCHATAPDH MINKODPHIi
METIUUIAPHUHAT THAPOKCHIUIADUIa KaparaH/ja KyucH3 acoc
\OCCaCHHM  HAMOEH  Kuiaau. by JIEMCHTIAPHHIHT
ITUIPOKCUILIAPUHIHT aco¢ xoccasiapu rpynmna 6yiinua Be nan Ra
141 TOMOH OpTHO BOpan, TYHKH 3MEeMCHTIaPHUHT HOH PATNyCaapy
op1nb bopanu. Be(OH), amorep, Mg(OH), kyucus acoc, Ca(OH),
SH(OH),, Ba(OH), nap kyunu acoc xoccacura ora. Be ounan Mg
OHp rpynnaga éHMa-8H xolialranura Kapamai, xoccasapu 6up-
Oupiiad KeckuH (apk, Kunainn: GepruIiii OKCHIM Ba l"I«lﬂ.pOKCHﬂ\H
amcporep xoccara, Mg s/1eMEHTUHHHT OKCH/IH Ba THIPOKCHIN 3ca
dvoc xoccacura ara. bynra ca6ab iyku, Be HuHr won panuycu
My HMHT MOH pajiiycHra Kaparanaa UKKW MapTa KUIMK,

bepuiumaii, Bepriuinit NKKMHIY rpyIina acocuii rpynnavdacura
koiamran 6yaub, 1s? 2s? anekTpoH Kombnrypal}mlcnra ara.
VHnHT OKCHIUTAHUIL iapaxkacu +2 ra TeHr. bepwutnitiu finpnﬂtm
OViuG 1827 iinnna Benép Gepuiuvii x:10puaHM Kainii 6GuiiaH
Kairapud oauiura MyBaddax 6ynran.

Tabmaraa yapamm. bepuswinit Tabuaraa acocan Gepuii ALO,
“IBeO - 68i0,, pennkur 2BeO - SiO,, xpu306eprL ALO;, - BeO
MHHEPaJIaApy X0NWIa yupanau, .

Onunnmm. 1. Tapkuduzna Gepwummii 63ran pynatap GoinTumam.
XOCHI KWIMHTaH KOHIEHTPAT OXAKTOLI OuiaH apaialliTupuinG
KYHAMpHIAIn, cYHrpa Oy KOTHIIIMA KOHLIEHTPAAHTaH H,SO, 6unan
HilLIaHaIU

Be + H230

A{won)

—> BeSO, + SO, + H,0

{pyaa)
BeSO, +2NaOH —> Be(OH), + Na,S0,
Be(OH), &5 BeO +H,0

BeO +2HCl ——BeCl, + H,0
XOCHI KWIMHTaH OepWLIUIE XJIOPUIL TY3MHHM HATPUA XJIOPHIL
Obunan  apanawTupu®d (CylOKJaHUII TeMIepaTypacuHM
HACAUTUPMIL MaKcaauaa) CYIOKJIaHTUPUIaIH BA O7ICKTPOJIH3
KninHanu. Karouia 6epuimit Merann Xonuia Kaitapuiaid.
2. bepnuiinuHr Gropamn GUPUKMACHHM UHAYKIMOH DNEKTP
rey/iapaa MarHmi Ounan Kaiirapuo MeTasmut Xoamua oM MyMKMH:

BeF, + Mg —> Be + MgF,
271



Xocun 6¥iaran Be Metauman 1300° ga CYIOKIaHTUPUG MgF,
HUIaKHIAH aXKpaTuiajm.
Xoccanapn. bepuiinmii rekcaronan KpHCTa/1 Ty3unmiura sy
O¥nran, KYJIPaHT-KYMYIICHMOH SUITH POK MeTajL1. Y cyBna Ba xasosa
O xomuna IonKa napna 6uian Koruananu. Omuuii 1HIapounTia
XJIOPUJL Ba KOHUEHTPIaHTaH cyJbgar KucjioTanapu, xamua
HIIKOpJIap 6unan peakimsira KUPULING Ty3/map XOCHIT KITamm.

Be +2HCI —>Be(l, +H,
Be +2HQSO4{W")——5- BeSO, + SO, +2H,0
Be + NaOH — > Na,BeO, + H,
Be +2NaOH + 2HO —> Na,[Be(OH),] + H,

bepumnnii KOHUEHTpJIAHTaH KucaoTa TabCUpHIA
HaccuBanam, cylonrupuiray HNO3 A4 AXIIW 3pUATH,

4Be +10 HNO, — 4Be(NO), + NH,NO, +3H,0

Bepummmii kusmmpun raiga N,,P S pa rajoresnaap 6miay Be,N,,
Be, P, Be,C, Bel’ » TAPKUOIN OupukMasap XOCHJI KMJIaIu.,

BEPUIIUTI BUPUKMAJIAPU

BeO +5i0, —— Besio,
BeO +Na,0 —— Na,Be0,

Bepumnmii OKCUNU KaHHOK, Kucioranap ga HMIIKOpnap Ounan
Peakuusra Kupuinamm:

BeO + HCl —— BeCl, + H,0
BeO +H,50, —— BeSO, + H,0
BeO +2NaOH —— Na,BeO, + H,0
BeO +2NaOH + H,0 —— Na,[Be(OH),]

Bepunauii OKCHMJIM ¥Tra Ba MCCHKJIMKKA YUIAMIIN LIHIHA Ba
UMHHU MaTepuaiapHu OJIMIILIA, aToOM TeXHUKacuIa, oprannk
MOMIATIAPHY CUHTe3 KUaumia niinaruaamn. bepumuii FHAPOKCHIT
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Be(OH), amorep xoccara sra Gyaran, cypra spumaiimuran OK,
PaHTH ‘IS"KM&. KHCJIOTa Ba acoC Xoccacura sra BKaHJIWTHHHA

KyHHnaru cxema O1naH TyLIYHTHPHIL MYMKHH:
: [OH] : p
Be2+OH™ B Be(OH), == 2H:+BeO,”
HlyHuHr yuyn Be(OH), kucnoranap Ba umkopnap 6unan
peakuusara KUpHILajn:
Be(OH), +2HC — BeCl, +2H,0

Be(OH), +H,SO, — BeSO, +2H,0

Be(OH), +2NaOH — Na,[Be(OH),]

Bepunauii BuTpHA —Be,N, Xyma kaTTuk, 0KOpH
TEMIIepaTypajia CYIOKJIAHAJIUTaH PaHTCU3 KPUCTAILI Mon.,ua.
Kusmmprirania cys Ba KUCIOTaap TALCHPIIA TIAPYATAHAIN:

Be,N, +6H,0 —> 3Be(OH), +2NH,

Be,N, + 6HCl —> 3BeCl, +2NH,

i = i ara ara
Bepuaamii ruxpun BeH, — xywin Kaitrapysum xoce
O¥1ran mommMep Mooz, Yau BeCl, ra apmp spurmacuna LiH Tascup
STTHPUO XOCHJI KMITHIII MyMKHH:

BeCl, +2LiH — BeH, + 2LiCl
BeH, cyB Tavcupuia ocon napyananut BOJOPOJ] axpanud
YUKAILH.
BeH, +2H,0 —> Be(OH),+2H,

BeH, amdorep xoccara sra 6yaranu V4YH HIIKOpHii Ba
KHCJIOTali TUAPUIUTAP OunaH GUPUKUG KOMILIEKC OUpHKMaiap

XOCHJI KWJTaIu:
BeH, +2LiH —> Li, [BeH, ]

BeH, + SiH, —> Be[SiH,]

Bcpnn;pm Kap6uwiap BeC, Ba Be,C — Gepruimit KykyHura
IOKOPH TEMTIepaTypaia aleTuieH 6K Gepuuinii OKCHaura
YYFNATHITAH KYMUP TABCHP STTUPHG XOCHIT KMJTMHAIM:
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Be+CH, —“> BeC, +H,
2BeO 3C ~“s Be,C +2C0

bepumnuii Kapobumiap cys 6Guiaan WHWAAATIAN peakumudra
KUPHLIATH:

BeC, +2H,0 —> Be (OH), + C,H,
Be,C +4H,0 —> 2Be (OH), + CH,

: bepumii propuy BeF, - cyBna ocon SPUMANTAH, HIMITACHMOH
Up Heya moaudukaumsara sra Oyiran mMoua, Yy HUIKOpHI

METaIApDHUHT ClJTODHDJIapH Ounan cysaa sxmm OpuIMran
KOMILICKC OMpUKManap xocusn KWilamm:

BeF, +2NaF —s Na, [BeF,|

Bepuinwit xnopun BeCl, cysna sxum TUIPONU3TaAHAH,
PAHTCA3 KPUCTA/LT TUAPAT MOMIANIAD XOCKIT Oynamm:

BCC!2 +H,0 —= BeOHC(I + H(CJ

BeOHCl + H,0 — Be (OH), + HCI

LyHra kypa 6epumuiinunr Be NO,), Ba BeSO
W (NO,), |, KUCA0pOLIH

Bynap kynruna Ty3nap 6uinan Kywanok 6 ¢
. KY K OMprKManap xocui
BeSO, + Na, SO, — Na, [Be(SO,), |

BeCO, +(NH,),CO, —> (NH),[Be(CO,), |

bepuinnii Ty3jlapy Masacu UIMPUH TabMra sra OVimiura
Kapamaciian saxapjin Moiiaiapup.

ulflllmamnmnu. Bepusinit Ba yaunr OrpykMaTapu ncenkimkka
Ba YITa Yniaamiu, mmuia, Kepamuk Oyromiap onmmiia, nement
CanoaTnia, THOONET, KUULIOK, XyKammuk 3apapkyHaHgajiapura
KAPILK Kypalluiiga, TVKUMAuuImK, KOHJIMTEp caHoaTHia Ba
OPraHuK MOLJANAPHUA CUHTE3 KIIHLILIA UILIATAIANH.

Marnwii. Marauiinunr JICKTPOH KOH(Urypatmsicu 1s? 252 2p®
3s? mup. Toza xonataa MArHuiHl OMpuHYK 6¥116 1829 il
z:dEIOCLH aXpaTd onran. Tapru6 pakamu 12, arom maccacu 24 312.

ATHUHHUHT y4Ta 6apKAPOP M30TONN MaIyM: 5 Mg, 5 Mg, ®Mg,

2
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lubnarna mMarauit acocan cunukatiap Mg, SiO, — onvBun
Mitiepain xonuaa, kapéonariap —unonomur CaMg (CO,), Ba
viarnesut MgCO, MuHepasiapH Xoauzia, XI0pUILIap —KapHALTAT
KCT - MgCl, « 6H,0 muHepaau xonuaa yupaitan. Byunan
IAIIKApy, JeHrus cysaapy tapkubuiaa MgCl xonuiaa yapaiinu.

Oy, [ Tysmapu KCI - MgCl, - 6H,0 ékn MgCl, uu
CYIOKJAHTHPUO S1EKTPOIH3 KU yeyin 6uinaH onubam. Byrna
Karoaaa Mg spkuH Xonaa, aHomaa aca Cl, axpanub 4yuKaiu.

2. Meraanorepmuk yeya. by yeyina Bakyym srekTp newiapuia
[200-1300" na kM3IMPWITaH JONOMUTHU KPEeMHWIT GuiiaH
KAWTapud ONIMHAIN:

i B .
2(Ca0 - MgO) + Si —> Ca,SiO, +2Mg

3. Yraeponorepmuk yeyn. By ycyana marnuii GupukMaiapu
IOKOPU Temriepartypana KU3upuino, oKCuuiapra aiianTipuianm
B YYFAATUATaH KYMUP OHIaH KalTapuiaam:

MgCO, > MgO +CO,

Xoccanapu. Maruuii oKuLI-KyMyHipaur, siaTHPOK, acoc
xoccacura ara 6yaran meramn, suwidru 1,74 r/em?, cylokaanuni
remuepatypacu 650 °C, kaiinai temneparypacu 1103 °C. Maruwii
XaBOJa OKCUATAHMO, X1pasataim, 3 OMpUKMaiapiia XaMMa BakT
MKKW BaJICHTJIM Oy1a/11, KOOPAMHAIIMOH COHM 6 ra TCHT.

Marnuii coByk, cyB OnaH Xyma cycr, KailHOK, CyB OuaH Tes3za
peakumsIra KMpHILa/u:

Mg +2H,0 —> Mg(OH), +H,

Marnnit HF Ba H, PO, xucnoranapna kam spuitim. HCI, H,SO,,
HNO, kucioranapuna sixim 3puitiu:

Mg +2HCl —> MgCl, + H,

Maruuit unikopiapsa spuMaiii. Maruuii Kusnupuirasia
KynTHHa MeTauiap Tascupuia MgAl, Mg Sb,, Mg Pb tapku6iu
MHTCpMeTaNl OUpUKManap Xocui Kuiaau. Bynnan tamkapu,
MarHui KM3AMPWITaHia KYnruHa Metajuimaciap 6unas Gupukud
MgSi, Mg,P,, MgS, MgCl, Tapkn6am Gupukmanap Xocm Kuiam.
Marnuii Bosiopos Owian oumii imapontia Gupukmaiinn. Makar
200 armocdepa G6ocumuua Ba 570 °C pa karanusatopiap
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MIUTHPOKWIA OMpHKanu. MaruuitHuur BOIIOPO/THA BUpUKMAacH
acocaH OuIBocHTa yey Guian onuHaau. Macanan:

Mg (CH,)), ““> MgH, + CH,

Marnwit runpun MgH, xykyn xomunarn KYMYUIPAHT KATTHK,
MOMNA, CYyB TabCHPHUIA OCOH MapyasaHaiy. AMIOMUHNI Ba
Oepuimii runpuiapura Kaparanjia tepmuk 6apkapop. Bywman
Tallkapu, MarHUAHUHT TUAPUA-GopaT Mg|BH .}, Ba ruapun-
amoMuHar Mg[Al ], OuprkMmanapu xam MabIyM.

Marnmii  okcup MgO - 1kopn TemIepatypana
CYIOKTIaHauraH, acoc Xoccacura ara 6yiran OK, TYCJIH KPUCTAII
Moana. TexHukama acocan marumuii KapboOHaTHUHT TepMuK
NIapianaHmIIn HATUXACKIA OTUHAIN:

MgCO, —> MgO + Co,
Marnuii oxcun KaliHOK, CyBzia xXyzia 03 SPUIIM, KucaoTanap
OnnaH peakuusira KUPUIIUO TY3 XOCHIT Kutauu:
Marnwii ruapokcun Mg (OH) ,— cyBna kam OPUINTAH, acoc
Xoccacura sra Oyaras KpucTamn moja. Marnwuii runpokcun
AMMOHUH Ty3lapuIiaH aMMUAKHI CUKHMO YynKapa onaum:

2NH,Cl + Mg (OH), —> MgCl, + 2NH, +2H,0

Marnmnii xnopun MgCl, — okrasnpuk TY3WIMLITa 5ra O§raH,
MOH OOFJIAHMIIUIM OK, TyCiU Kpucrain monna. Maruuii okcun
KYMHP WIITHPOKKAA XT0pAalLl yeyam Gwian onuHau:

MgO +Cl+C ““5 MgCL+CO

Marunii xopun kpucramr runpatu MgCl, - 6H,0 nenrus
CYBJIADUHU KYPUTHUIL yCy/u GUIIaH onvHany.

Marnwuii cynspar MgSO,— ok Tycim KYKYH. CyB Tascupuna
MoHorunpar MgSO, ‘H,0 Ba remrrarumpar MgSO, “7H,0 xocun
Kunam. Maruuii cynsdar HIIKOPHI METAIUTAPHUHT Ty3/1apy Ouinan
KyHHpars Kyanox TY3NnapHH XOCHI KWIaau:

KCI - MgSO, - 3H,0; K,S0, * MgSO, - 4H,0;
K,SO, - MgSO, - 6H,0; K,SO, - 2MgSO,;

Na,SO, - MgSO, *4H,0; 3Na,SO, - MgSO,;
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K80, - MgS0, - 2CaS0, - 2H,0;K;S0, * MgSO, - 4CaS0, - 2H;0

Maruwii aurpar Mg (NO,), - 6H,0 — cyspa sixmu spuiiauran
111 pocKoIiK Mofyta. TepMuk Gekapop 6Y/1raHu yuyH KU3IUpraszia
MpO xocun xunmb napuanaHaam;
Mg(NO,), - 6H,0 —= MgO + N,O; +6H,0

Marnuii kapoua MgC,— kanbumii kKap6uara MarHuit XJIOpUIT
HILCHP STTUPUIT HATHXKACKHA XOCHII Oyianu:

CaC, + MgCl, ““> MgC, + CaCl,

Maruuit Kapout cyB TabCUpWIA HIMIATIN napyajaHuo
AHETHICH XOCHI KWJTamu.

MgC, +2H,0 — Mg(OH), +CH,

Marnanii suTpaa Mg N,— marauiinu azor atmocdepacuia
KHIMPHIIT HATWXKAcKIa XOCH KWUIMHA/IH, CYB TABCHPUIA aMMUAK
NOCIUT KWIMO NapyanaHaim;

MgN, +6H,0 — 3Mg (OH), +2NH,

MaruuifHu 1oKopuaa KeaTHpuUiaraH Ou pUKMalapuaaH
[1IIKAPY, YHUHT CyB/Ia €MOH SpMIIATaH Ty3aapu Mg, (PO,),,
Mg,(AsO,),, MgCO,, MgF, xam 6op.

Wmaaramma. Maruuii Ba yHuar 6upukMmanapu WHTEPMETAILN
OHpUKManap Xocuil KWIMIILIA, PAKETa TeXHHKACH/IA, KepAMHUKa,
(11112 Ba UEMCHT OJIMIAA, TYKUMAYMIMKIA, AUYMKTOI ONUIILIA
HIIATHIAIN.

Kaasumii rpynmavacu snementaapu. Kanbimit rpyniayacu
VieMeHTaapura Kanbimii Ca, crpoHimii Sr, 6Gapuii Bapa paguit Ra
Kipamn. By SIeMEHTJIApHUHT TALIKM 3/EKTPOH KABATIAPUIA S
JieKTpoHap MaBxyal. I'pynna 6¥itnua snemeHTIapHUHT atoM Ba
HoH panuyciapn optu6 Gopamm. Lllynunr yays Gy anemMeHTAApHHHT
AKTHUBIWIM XaM OpTH6 Gopau.

Tabnaraa yapamm. Ep ko6uFuia KambldiiHuHT OJITUTA, CTPOH-
UHIAHUHT TYpTTa, GapUAHUHT eTTUTa 6apKAPOP W30TOMN bop.
bynapnan sHr xyn Tapkanrannapu Ca, S sa Ba napaup. Papuii
PAIMOAKTHB 3/IEMEHT OYITaHu YuyH YHUHT GapKapop M30TOILIapy
HYK, J'lexn’;{"cyﬁ'buﬁ paBHIIIa XOCKIT KWIMHTAH CAKKM3Ta panoaK-
TUB U30TOILIAPU MABIYM.

Kanbimii ep KoOUFHAa SHr KN TapKairam SJIEMEHT/IapIaH
xucobinananu. Tabuarna acocan cuaukaTaap CaSiO, Ba
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amomocuaukatiap CaO - ALO, - 28i0, xonuaa yupaiiiu.
BystapaaH taiikapu, KaabUuii KapﬁouaT CaCO anruapur CaSO,,
runc CaSO, + 2H,0, dunooput CaF,, anatut Cd J(PO,),(E Cl OH)
Ba d‘sochopm Ca,i(POd)2 nap Xonuaa yupanan. Bapuu Ba
crpoHuwiinap acocad crpoHimt SrCO,, Buteput BaCO,, uesimcTuH
SrSO,, 6aput BaSO, MunepasLiapu xonuia yapaimm. Pagnii oca
ypaH pyjacy TapkuOuaa KUcMaH yupaiiu.

Omununm. Kaipumii, crpoHuuii, Gapuit Meraaiapd OUPUHYA
MapTa X2BM TOMOHW/IAH 3/ICKTPOINA3 KUAUO OIIMHTaH. DIeKTPOAu3
KWIKLI KapaCHHUAa YJApHUHT TY3/JIapH I0KOPU TemIleparypaza
cylokyianTupuiaan. Karonaa metamiap axpaind unukaiu. by ane-
MEHTJIAP TY3IAPHHK CYIOKJAHTUPHILIA YAAPHUHI CYIOKJIAHMIL
TeMIlepaTypatapiuHi KaMalTupuil yuyH 0ab3u Ty3napinaH coiiia-
JIAHWIAMN.

ByHaaH Talikapu KaablWid, CTPOHIME, Oapuii MeTaalapuHu
BaKyyMJIa aJIIOMOTEPMMSI YCYIW OUIaH XaM OJuIl MyMKHH:

CaCo, “S> Ca0 +CO,
6Ca0 +2A1"—> 3Ca0 + ALO, +3Ca
BaCO, +C ““> BaO +2C0,
3Ba0 +2A1 “=> ALO, +3Ba

Xo3upru mnaitaa Oy 27eMEHT KapbWIIAapUHU OKOPHU
TeMneparypana napuanad onuin yeyiu xam MabiyM. bynuaa
alieMeHTIap OYF X0naa yuub YuKaiu, YIaepos 2ca KaTTUK, IpaduT
xonuaa Konajm, Meraur xosmparu paauiinm 1910 itmnna Mapust
Kropu Ba Anjpa debbepry Tomonunan RaCl, tysu spurmacutn
NEKTPONN3 KWINLI yeyau 6unad onuurad. bynna cumobaan
sicaJITaH KATol Ba TuiaThHa OwiaH MpuaMii apanamimMacuaan
Taiépranral KOTULIMAlaH sicaliraH aHomaaH (QoiaaIaHuITaH.
Karomgaru cumotnu 700 °C na Bojopoj OKMMM OuiaH xaiinao,
pParid TO3a XONUAa axpaTud OJIIHIaH.

@usuk xoccanapu. UKKMHYM rpyNNaHUHI aCOCUIH Ipylnavyacy
aieMeHTaapu (bepMIUIMMHNM UCTUCHO KWJITaHda) MeTalll
xoccajapura ara. DpKHUH Xonida KYMYLIPAHI — OK, IOMILOK
Moagaiap 0ymb, MIIKOPUIA MeTalaapra Kaparania KaTTHKpoK,
SPUIL Ba KaiHail TeMmriepaTtypacu anua iokopuaup. Pagwiinan
0OILIKA WIEMEHTIAP 3UWIMIKA OViinua eHrnI MeTaliapra KMpajiu.
Bepuanuii ¥3 xoccajapu OUlaH allOMMHMITA, MATHUNA dca
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voccaapy dunad TOK rpynnava jeMeHTiIapy, alHuKea pyxra
ST TYPAJIH.

Kanpiuit 850°C na apuitnm, xaBoja OKCHI napaacu OwiaH
KOLIHAAM, KU3IUPWIIraHia KU3ruin asianra 6epud enamd. bapuit
J10"C na spuitom, 1638°C na kaitHaiiam, 3uwiuru 3,76 v/cm’.
CTpOHUMUHUAHT 2puIn TeMmneparypacu 770°C | xaiinawm
remiepatypacu 1380°C |, anynuru 2,63r/em?,

Kumésuii xoccanapu. by Merajuiap akTHB MeTaanMaciiap OuiaH
O/IATAATY IIapouTaa GUpHKa. A30T, BOIOPO, YITIEPOI, KpeMHHit
kabu metannmaciap 6uian 6up 03 KU3OUPWITaHia peakuusara
kupuiuamd. By peakumsimiap MCCHKIMK aXpagaubd yukuin 6uiaH
Gopaay. by mMerannap kusnupuiarasa KynruHa meramiap ounan
O1prKKO MHTEPMETALT OUpPUKMAIAP XOCHIT KiTaju., MeTamapHuar
peakuusra kupummin xycveuaru Ca-Zr-Ba-Ra sxoimainmin
Karopuaa oprud Gopamu., by eMeHTIap COBYK, CyB OMIaH xam
peakuysira kupuamd. Peakuysira kupuiman xycyeuarn Ca nad
Ra ra yTran capu optub 6Gopany:

Ca+2H,0 —>Ca (OH), +H,

by snemenTiap kucaotanap OujiaH MUALATIM peakuuara
KUPULLALK, HIIKOPJIAP 3CA TAbCHP ITMAMIH.

Bupnkmanapu. Kansimii rpynnayacy aJieMeHTIapy KUMEBHi
DOFJIAHMIITHKMAT XocHil Oynummpaa f—opbutaiiap KaTTa poib
Vitnaitan., HyHuHr yuyH Oy 2JeMeHTIApHUHT KOOPAHHAIIMOH
connapu 6 Ba 8 ra teHr oVnanu.

By anementnapuu OH, tapkubiu runpumwiapu masiym. by
rMAPUUIAp TAlUKM KYPUHUILKM Ba Xoccanapy OWIaH WIIKOPHI
METAJIIAPHUHAT TUuapumiapura Vxwani. JIekus yiapHuHr
rapyajaHuil Temrieparypanapu oupmyHua ioKkopu. by runpumiap
CYB TabCHpUA T3 NapyalaHajin.

DH, +2H,0 — D(OH), +2H, (D = Ca, S, Ba).

Oxcuoaapu eéa zudpoxcudsapu. By snementnap D0 Tapkubam
OKCHIUIap XOCW KMJIa/in. DIeMEHTIADHUHT OKCHIVIAPY YIIAPHUHT
KapOOHAT/JIAPUHM TEPMUK TMapuajail ycyau OMaH XOCHil
KIUTHHAIHA,,

5CO, =30 +CO,
BﬂeMeH' TNapHUHI OKCH.EUIE:IDH IOKO[)H TeMHepaTypaﬂa CYIoKJ1a~
Hagurad momianapaup. Cylokianuin temrieparypaiapu CaO nan
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BaO ra TomoH kamaiin6 6opaau. by okcumiap KM3IuMpuaraHia
cysaa 3pu6, 9(OH), Tapkubau acoc xoccacura sra 6ynran
TWIPOKCHJIAD XOCWJT KuiIaaHu. by ruIpoKCHIUIapHUHT cyBla
spuim Ca(OH), nan Ba(OH), ra kapa6 opti6 6opaju.

Kanbumii rpynnavacy aieMeHTIapi XaM WIKOPHI MeTasuiap
Kabu KUCIOPOX Ouian oK panriiu D0, TapkubIIn nepokcuuiap,
capuk panriau 30, Tapkubiiu Kyl nepoKcHLIap XOCul KUIaiu.
By 6GupukManap 2JeMeHT THAPOKCHIIAPUTA BOIOPOI TIEPOKCHII
TAbCUP STTUPHLL OMJIaH XOCUI KUITMHAIN:

S(OH), + H,0, —> 90, +2H,0,

YnapHUHI NEepOKCHANAPH CYB TABCHPHIA OCOH THIPOIM3IA-
HaJ/IM Ba KMCAOTaNap OMilaH peakiysara KUPHILAIK.

0, +2H,0 = 3(OH), + H,0,
90, + H,S0, =950, + H,0,
50, +H,80, =950, + H,0, +0,

by snemeHTIapHMHI rajioreHuuIapuaan Kaibinid (hropus
CaF, Hu, xpyucTaul XonaTunaru Kaiblmii kapboHaTHu (ropun
KHUCJIOTa OWJIaH HeldTpannad Xxocui KUaaiu:

CaCO, +2HF —> CaF, + H,C0,

Can CyBIa KWHWUH 3pHAIUIaH OCOH KOJLIOHI 3PHTMa XOCHI
KWJIagurad KyKyH Momia. CylonTupriarat KMCIoTalapia spuMaiiim,
JICKWH KOHIIEHTPJIAHTaH KUCIoTaapaa Spuiim:

CaF, + H,80, —> CaSO0, +2HF

SrF, Ba BaF, onunuiim Ba xoccanapu 6uian CaF, ra yxiammp.
Ynapuunr xjaopumiapy DClL, tapkubra sra. by Gupukmaiap siie-
MEHTJIADHUHT KapOoHAaT OUpHKMaIapura XJa0pu/L KUCIO0Ta TAbCUp
STTUPUO XOCUJT KMJIMHAIIN:

9C0, +2HC — 30, +CO, + H,0

DIIEMEHTIAPHUHT XJIOPUATAPH KYWIH KPUCTAUITUApATIAp
Oynranm cababiu yaapHUHT spuTManiapy oyriaTwirania BaCl, -
2H,0, CaCl, - 6H,0, SrCl, - 6H,0 xonuaa KpucTaniaHany.

By anemeniap D(NO,), Tapkubnu HUTpATIap XOCHII KMJIaIu.
VYiapHuHTr KapboHATIApUra HUTPAT KMCI0TA TALCUP STTUPUO EKU
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U aMaIIMHUIL peakiHAaCcH HAaTHIKAacKa HUTpaTIapy XOCHJI
KHTHHAIMS

5C0, +2HNO, —> 3(NO,), +CO, + H,0
CKH

BCl, +2NaNO; —> 9(NO,), +2NaCl

Kaasnmii kapéonar CaCO,— OK TyCIM CYBAA Xyla KaM
PUiiIMras, TepMEK fapyalaHajnral MOouia. Tabuarna OX.EIKI’O].If
51 MapMap XOJIK/IA XYyAa K¥I yupauin. Kucnoranapna Ba aMMOHUH
'y u1apuIa OCOH NapyajiaHain:

CaCo, +2HCl —> CaCl, + H,0 +CO,

CaCO, +2NH,Cl —> Cadl, +NH, +H,0 +CO,
OpTuKYa ONMHTaH KapOboHAT KMCJIOTa Ba CyBAa AXIIH
ypuiimdran 6GuokapooHaT GupuKmara altaHaau:
CaCO, +H,CO, —> Ca(HCO,),
Crpounmii kapGonar SrCO, Tabnaria POMOMK TY3WIHIIITa 3ra
GYiraH CTPOHLIMAHUT MUHEPATN XO/NKUIa YIpaiy. By MuHepan

rexaukana acocad SrSO, HM Maxcyc rewiapaa CYIOKJIaHTUPUO,
COA TABCUP STTUPHLI i OMiaH OTMHA/IM:

SrSO, +Na,CO, —> SrCO, + Na,S0,
Toza xonargaru crponumii SrCO, Tysnapu SpuTManapuian
aMMOHMIA KapboHaT TabCUpUIA YyYKTUPUO ONMHAJIN:
SrCl, +(NH,),CO, —> SrCO, +2NH,Cl
Bapuii kapbonat BaCO,— Tabuara acocaH BUTEPUT MUHCPATH
xosmaa yupaiim. Texankana BaCO, MKKY XWil yCyJiia oJMHAIN:
1.BaSO, ra loxopyu Temrieparypana YYFIAHTUPUIITAH KYMHUD

Tancup TTUpHG, Xocw Gynrax BaS sa CO, Hu cyB TancHpuia
KOHEHCATAa0 X0CUl KUIWHAIN!

BasO, +C ““> BaS+CO,

»BaS + CO, + H,0 —> BaSO, + H,S

2. Kykyn xonargaru BaSO, ra okopu Temneparypa sa oocumMaa
kanuii kapGonar Tascup 31Tpud BaCO, onvnanu:
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YuuHuM rpynna acocuii rpyniada aieMeHTIapUHUHT OKCHIL
Ba TUIPOKCUIIAPUHUHT acoc Xoccanapu Al (OH), - Ga(OH), -
Jn(OH), - Tl (OH), Katopuna Kyuaiin6, kucioranm xoccanapu
Kyucusnanu6 6opamu. Yynku Al ** man T1 * ra Yrran caiina uoH
panudyciapy Karrajaumob 6opasy.

Tamnuitauar TIOH Tapku6au rUAPOKCUIN KYYIM acoc
XOCCACUHM HamOEH Kunamu. Yyrku TI* woHm karra pammyc Ba
KWYUMK 3apsira ora.

Bop. BopHuHT TamKy 3neKTpoH Kapatuna s2 ¢ p! AneKTpOHIap
MaRXy/l. YHHHI MKKHUTa Tabumit 6apkapop 0B, ", BusoTonu MakiyMm.

Tabuaraa yapaum. Bop Tabuatia spkun xonarna yapamaiinm,
KYNMHYa YHUHT KWCIOPON OWiaH XOCW/I KUAraH GMpUKMaiapy
yupaiiay . bop BYJIKOHIAPHUHI OTHIMINK HATHUKACHIA BYXYIra
KenraH uccux cysnap tapkubuiga H,BO, xonuna yupaiinm.
Tabnarna sca my Kkucnora Xocua KWiraH MUHEpaLIap Xounia
KEHT TapkaniraH. bynnaii Gupukmanapra 6ypa Na,B O+ OH QL
Gopauur Mg,B,O,; - MgCl,, napuepmur Ca,B,O,, + 3H,0,
konemanut Ca,BO,, + 5H,0O, kepuur Na,B,O, - 5H,O Ba
borukamap mucos 6y71a oaIu.

Oumanvmm. Toza 6ynimaran GopHm Gupuruy 6ymu6 1908 iinm
T'eii -Jlioccax Ba Tenapnap 60p aHrMAPHIMHY IOKOPY TeMIIepaTypaa
Kaymit GwiaH Kaitapu®b onmiura Myadbak, 63mamran. Xosupri
naiTa 60p acocaH MeTaJLIOTepMAs YCYJIU O1IaH OIMHAIN

B,O, +3Mg —= 3MgO +2B
EKH
K [BF,] +3Na — 3NaF + KF +B

By peakimsnapia axpain6 unkkan amopd 60p TepMUK HIILIOR
Oepuill HaTVKacKIa KpucTaw bopra aitantupwian. Merawio-
TEPMUK YCyJl GunaH oiHTaH 6op yHYa To3a 6ynmaiian. Tosa
Xonarjaaru 60p YHUHT GUPUKMANTAPUHY CYIOKJTaHTUPUO DITEKTPO-
JU3 KM yeyau 6unan onuHaau. XKyma Tosa xommaru 6opHu,
OyF xonarnaru 60p OPOMMIHM YYFAATWATAH TAHTAIAH ACAITAH
CHM WLITUPOKK/A BOLOPOA OWAaH KaWTapub XOCHJ KUITHUILI
MYMKHH: o

2BBr, +3H, —> 2B +6HBr

[llyHuHraex, 6op yHUHT BOXOPOWIN GUpUKMATAPUHH TEPMUK
napyasad XoCH/ KMIMII XaM MyMKUH:
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B,H, “C> 2B +3H,

Xoccanapu. To3a xonnaru 60p UKKU xun—amopd Ba Kpuc*ra.n.r?
vonmndukaumsara sra, AMopd 60p KYHFUD TYCIIH, xmncn‘3, Ma3acus
kykyr. Kpucrann 60p KOpaMTUP-KYJIPAHT TYCTH KaTTHK MOJIA.
['osa xosna 6op uxepT Moia. QUi IIAPOUTA (akarruHa Grop
Gusiad Gupuka onamd. Kusmupuaranaa 60p Xaop, ﬁpOI?{ Ba
ONTUHIYTYPT OWjIaH peakiivara Kupuuranm. bopra cyionTiupuiral
K neoTaIap TaAbCUp STMaiiu. Kusampuirania KOHUCHTPJaHraH
1,50, sa HNO, kucoranapia , 3ap CyBuia Spuidnu:

2B +3H,50, —> 2H, BO, +3S0,

B +3HNO, —> H,BO, +3NO,
Bop uvikopsap OunaH SXIiu peakuusara KUpuiaim.
2B +2NaOH +2H,0 —> 2NaBO, +3H,
HOKopu TemriepaTypajia Gop Kywin KaidTapyBuy X0ccacura ora.
38i0, +4B"“—> 2B,0, +3Si
300, +4B 5> 2B,0, +3C

IOKopu TeMmeparypajaa 00p KynruHa merajiap ounan
oupuku6 Me,B,, MeB, Me,B,, MeB,, MeB, Tapkubin
HMCCHKJIMKKA B KHCJIOTANIAPra YAIaMIIIA MHTepMeTa GMpuKManap
XOCHIT Kitau. AiiHnKca GOpHUHT d- OMJIaCH dJIeMCHTIapH ounax
XOCHJI KMIraH OupvKManapy KOTULIMaIapyu I0KOpH TeMIICpaTy-

JOKJIaHAJUIaH KATTUK MOLIAJIapInD.
paﬂ;:?l;uxwapn. Bop B, H ,BaB H, TapKUOJIA BOIOPOIIH
GuprKMaiapra 3ra. BOpHUHT BOIOPOLTM OUpUKManapy GopaHnap
ne6 atananu. Byjap vumaa Xaik XyXKajiuruaad KeHr uiulatuiia-
marann mubopan B,H, mup. JlnGopaH 271eKTp sapsian TabCUpUIA
60p raJoreHuIapra BOAOPOJ TABCHP STTUPHIL Wiy 6I1J?aH XOCHJI
KuuiHany. by peakuus Kyinaaru Gockuwiapaa dopanm:

" 2BBr, +5H,“> B,HBr +HBr

6B,H,Br —> SB,H, +2BBr,
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B,O, xusmupwiranna MCTajlJl TabCHpuia KaTapuiamy. Bopar
Kucnora, H,BO, — ok TYCIIH, SUITUPOK, KPUCTAILT MOLIA. bop Tyza-
PUTa KHUCI0TA TabCUP STTUPHG Ky Gop TaJIOTCHUNAPUH I
TUAPONN3 KWANG XOCH KIinHamy:

N2,B,0; +H,S0, +5H,0 —> Na,S0, +4H,BO,
BCl, +3H,0 —s H,BO, +3 HCJ

AmoMunnii. AmoMumitHugr TALIKY EKTPOH KaBatuna s? + p!
SNICKTPOHNIAP MaBXYL. ATIOMUHMI aTOMUH VHT TAIKY KaBaTuaanH
OJIMHTY Kasatuna 6y d- opbutannap 6yiiranu YUYH KYTIrMHA
Xoccanapu 6unaH 6opnau dapk Kunanu. ByHnan TalIKapu,
ATIOMUHUI aToMu sp? d? Ba sp’ rMOpH/LTAHTaH Xomata 6¥ma onamu.
Wysunr yuyn amomunuii KaTHOH, aHHUOH, KOMIJIeKe
Oupukmanap xocun Kunanu. AToMAHBREET OKCHUTAHH1LI
Aapaxacu +3 ra, KoopoHHAIIMOH COHJIapu 3¢a 4 Ba 6 ra TeHr.,

Tabuarna yapamm, AJOMUHWMIT Tabuatia 4cocaH amoMOCH-
JMKaTIap, oproknas K, - ALO, *6Si0,, am6ur Na,0 *ALO, -6Si0,,
aHoprur CaQ - AlLO, - 28i0, kaomuuuT ALO, - 28i0, - 2H,0

Omnmmu. Amomunniiny BuprHu 6y1116 Bpcrear pa Bénep
UTIOMUHHIA XJTOPUIHY Kanuii MeTajiy Ouian KailTapub onuinray,
Keiinnvamik Jesup AHOMUHMI KYIANOK Ty3TapiHu AlCL, -NaCl
HaTpuii Metanau Gunan Kaitapu6, Tosa ANIOMMHUA OAUIITa
OPULITaH. AIIOMUHUIT ONULTHUHT CaHOATAA NEKTPONU3 YCyIu
Kauip stwirannas cyur yuu I1. T. ®enoron Hazapuscu acocuna
Olmil onar 6ynmu. By yeyn TEPMUK ULLIOB Gepuirad GOKCUTHY
CYIOKIaHTUPKG, rpadutaan scanran 2JeKTpo/iap Epmamua
HICKTPOIIU3 KMJIMILITA ACOC/IAHTAH. bynna 6okcuraunr CYIOKJIAHMIL
TEMIICPATypacHHy nacaiTupumi Makcanmia (ropun (CaF,, MgF,,
AlF)) nap xymnanm. Bynna anexponus Kapa€Hu Kyiimparuua

ALO,*nH,0 5 ALO, +nH,0

ALO, ““52A1+30-2

Karomna amomunmii KaWrapunaam, aHoaaa sca KU CJI0pOoa
OKCHIUTAHA/IN;
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karonaa 2AIP +6T——= 2Al°

anomna 207 —4e—> 0O,
Xoccanapu. AJIOMUHUE — oxum KYMYIIPAHT, SUITUPOK,
CHI'MI, [UTACTHK, SJICKTPHUA BA UCCUKJIMKHM SIXIIM YTKA3AAWIaH,
i L] - .l ;
KyUCH3 MapamarHMT Xoccacura sra 6yiran amcorep merami. Kykyn
XOJMIATH aJIIOMHUHUIA XaBo/a KU3JIUPWITaHaa OKCHIUIAHA/IA Ba
ALO, xocun 6ynanu:

4A1+30, —> 2AL0, +Q

Y amotep xoccacura sra GViraHu yuyH Kuciaoraiap,
MIIKOpAap OWIaH peakumsira KMpULIaiu:

2A1+6HCl — 2AIC, + 3H,

2A1+5NaOH +6H,0 —> 2Na, [AI(OH),] +3H,

ATIOMUHMI 10KOPY TeMriepaTypaia d- owracy aieMeHTIapy
Ouaan MCCHKJIMKKA YMJAMIM KOTHIIMAIap, KU3IMPUITaHaa
rajorexsiap ounan 6upuku6 AT, TapknGiiu raaorenmmIap Xocu
kuaagu (I'= F,, Cl, J, Ba xoka3so ). AJIEOMHHHﬁHHH]‘ sz
rajJoreHMLIapu AXIIM FUAPOJIU3ra yupalau Ba MIIKOPUIA
MCTAJUTADHUHT TUApUATapu OGuinan OUpUKKUD KOM]IJI:IIE:(;
oupukmanap xocun kunama: AICL + 3H,0 — AI(OH), +3

AlCl, +4LiH — Li [AIH,] + 3LiCl

AOMMHUI TYFPUIAH-TYFPKH BOIIOPON GWIIaH GUPUKMAIN.
YHuHT BOIOPO/ITH GUPHKMATApK GHIIBOCUTA YCyi GHIAH XOCHI
KuHanu. LiH kimpok Muknopna onusca y AICL, 6uiat peakumsira
KUPUIUMO JTIWTUIE ANBMOTMAPWT XOCHS KMNAIK:

3Li [AIH,] +AICI, —— 4AlH, + 3LiCl

AlH, — amomunuii ruapus TepmMuk Gexapop ﬁnpnxma_,
WITKOPHIA MeTalLl rUApK/UTApY BUJiaH KOMILIeKe BupukmMajap
XOCWI KIJIaIu,

-

NaH +AlH, =Na JAIH,|

2NaH +Na [AH,] = Na,[AlH,]
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3BH, +AlH, = Al [BH, |,

AJIOMUHI I KU3IUpUIrania asor 6uaan onpuxkus AIN
ANIOMAHAE HETPAX, OJNTHH TYrypT OujiaH 6upnku6 ALS,
AMOMUHMI cynbma, yriepon 6uian Oupukn6 Al ,C, amomuHmii
KapOui xocun Kuiam. AOMUHUIHUHT nesipau Gapya TY31apu
Kpucrainornapatriapaup. llyuuur YUYH Tapkubura 6up Heura
CYB MOJIEKY1a/lapuHu GUPUKTHPUG onaau;

AICL - 6H,0; AL(SO,), - 18H,0; AI(NO,), - 9H,0

‘ AOMUHUITHUHT Oy 6upukmanapu KYOTUuHa Ty3nap 6unan
I(,};Ij_la.:',lOJQ TY3 aTIMKTOM XOCHT KUJIAIM, AJIOMAHUIAHUHT caHoaTia
SHT Ky MLIIaTUIaauran 6upny kmaiapu Al,O, Ba Al(OH), mp.

Amomunmii oxcu —ALO, , oK KyKyH, TYKKHU3 Xy1 MonubuKa-
Hmsra ara. Bynap uuwma sur Gekapop MospuKanusicn Kpucram
HaHXapacura sra 6yiran pombGoanpuk d - Al,O, Ba ky6cumon h-
Al O, mip. Kpucramn Xonarunaru ALO, kumésnit 0apkapop cys pa
KucioTanap rancupura xyna MIaMITH, MILKOPIA Y30K KU3IU-
PUIraHia KUcMaH 3puiiim, Kykyn xonarnaru ALO, amdorep
Xoccara sra Oy/iranu yayH Kuciora sa wu KOpJIapiia Spuiinm:

ALO, +6HCl —> AICL, +3H,0

ALO, +2NaOH +3H,0 —> 2Na [AI(OH),|

Canoartna mgana inaTiapu Maxcyc neunapna KH3AMpUIu6,
OXaKTOLLIAp MINTHPOKMAA MU upunaau. Xocun 6yaran
XOMAILICHY CYBNa 5pUTHO KapGoHaT aH riiapua tascnpuna AI(OH)
uyKTUpHIaan. Yykmara TEPMHK HILIOB Gepun iyimm 6uman ym;
ALO, ra alimantupunany.

Na,0 -ALO, +68i0, - 6CaCO, - S0, +2NaAlO, ++6C0,
K;0 ~ALO, - 65i0,+6CaC0, - 6Ca0 - 5i 0, +2KAIO, + 6C0,
NaAlO, +2H,0 — Na|AI(OH),|
KAIO, +2H,0 - K[AI(OH,)]

2MW(OH)4]+2KIA](OH)4]+2(1)2~>MCQ1+K2(I)3+%1(OH)J+2HZO
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2A1(OH), — ALO, +3H,0

ANTIOMUHUM THIPOKCUJL Al(OH), —ox pauriu, amdporep
xoccacura ora oyaraH uykma. Kuciora Ba minkopiapaa sxum
OPUNAIHA.

AI(OH), +3HCl — AICI, +3H,0

Al(OH), + NaOH ——> NalAI(OH),]

CKH
AI(OH), +3NaOH ——> Na[Al(OH),]

Ymyman onranna 6y peakimsiiapau Kyinaaru cxema acocuia
TYLIYHTUPHLT MYMKWH:
OH_

[AI(H,0),+3 == AI(OH), > JAOH), ]
Al(OH), 1a6oparopusiia GuiBocKTa yeyi1 6uian oTHHATN.

AL(SO,), +6NaOH —s> AI(OH), +3Na,S0,

Wnarunmmm. ATIOMUHIIN B2 yHUHT BupuKManapm aeKTpo-
TEXHMKAIA TYP/IM XWJT KOTUIIMAIAP OUILLIA, KOHAUTED Ba TYKHUMA-
HINK CAHOATHIA, MCCHKIMKKA Ba YTra YUIaMI MOMIATAD TAiep-
Jallifia, KepaMuKa, HEMEHT Ba WIWIIA OJMIIAA, OPraHUK
MOAATIAPHU CHHTE3 KWIHIIAA UILLIATHIAIN.

X.4. TAJUTAH TPYIITIAYACH DJIEMEHTJIAPA

Fammii rpynnavacy snementiapura ramwamii Ga, unawii Jn Ba
Taanuid Tl kupanu. By SJIEMCHTJIADHMHT TAllKK 2Je¢KTPOH
Kasaraapuia s°, p' aeKTpoHnap Masxyi. by SIEMEHTJIADHUHT
OKCHIVTaHMIN lapakacH +3 ra TeHr, chakar tammmit +1 okeuaanuin
AapaKaCHHU XaM HaMOEH kujanu. laiunii Ba wnanii sp® d?
rMOPUIIAHTaH OPOUTALIAD XOCHT KMJITaHMIA KOOPAWHAIIOH
COHM 6 ra , Tammii oca sp® d?  rubpuuianTran opbutan xocun
KUII'aHU Y4yH KOOPAMHALIMOH COHM 8 Ta TeHT 6ynaum. -

Tabuarna yapamm. TaGuataa ramtuiiHuHT #31Ga, M1Ga,
UHAMHUHUHAT "*)n, 159]n B3 TaminiiHuar 20381, 20381T] gaGu
nsororapu 6op. by anementiap tabuartia raamur JIOPAHIMT Ba
aBUIICHUT" MUHEPALIAPH XOMMIa AMIOMUHHWIN, PYX, KVYPFOLIUH
Pynanap TapkuOKa Xyia 03 MUK/I0paa yupaiiiy.

Omammnm. Faymiiny 6upuHam 6¥au6 J1 eKOK-1epb Yaboapan
1875 iivmm pyx pynanapunu CHEKTP HYpJIapu OuiaH TeKuIMpUII
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HaTrkacuaa ronrad. laumitHn axpatu6 onuin yeysiu GupmyHua
MypPakKabmp. ByHuHT yyyH J1abopaTopust IMapouTUIA T TMIHK
OupuHvM Hasbarna uuanodeppariap xoauaa YyKTupuo,
Knsipuin Hatixkacuma Ga,0, Ba Fe,O nap apanamvacu xocun
KninHanu. by apanamvany kanmii FUAPOCYJIbhAT MIITUPOKUIA
CYIOKJIAHTUPUO MIIKOPUIA MyXHUTAA TeMup Oupukmanapu
UYKTUPWIAINA. DPUTMATA TaLIii OUpUKManapu Koaau. DpUTManaH
Ga(OH), Hu x10pus KucaoTa Ba aMMuak MLUTHPOKKIA YYKTHPHO,
Kuzmupuiauu. Xocun 6Yiaras rauinii okeuam Ga,0, nu Bonopo
MYXUTIA KAHTApUO TO3a X014 FIIHI MEeTAIH axpaTud onmHaIM.

Wnanii anementviay 6upunumn 6Ynn6 1863 iiunu Paiix Ba
Puxrtep pyx pynanapu tapkubunan axparub onuniura mysadak
Gynrannap. JlaGoparopusiia urmitay o ulga rTapkubuia mHamit
JIEMEHTH KyN O¥araH KyproumuH Ba PYX pyzajapu Xi0pui
Kuciaora Ouitan mutaHaam. Hatmxana y 6an3u OFMp MeTajiap
Gusan Gupranmkia Kyiika rapkubuna Konamn. by Kyiikamaru orup
MCTal1ap BOLOPOL CyAbDUA Tabcupraa YyKTUPHIAIN. Spurma
AMMHaK TabCHpuia MIUTAHKO, MHAMI KPUCTAIITHAPATH XOCUT
KWIMHAIM. Xocua 6¥iran KPUCTAITHAPATIA TEPMHUK MILIOB
6epu6 Jn, O, ra aiinantupunanm. Xocun 6yaran uHmii okeuam
BOJIOPO/l O1j1aH KaifTapuianu éku CYIOKJIAHTUPUIND DIIEKTPOIN3
KHIIMIT HATHXKACK A TO3a MHAWIA aXpaTub ouHau.

Tannwit sanemenTnay GupnHun 6y1u6 1861 it Kpyke
cyihat Kuenora uunab UMKAPAMTaH 3aBOUTAPIAIY KYPFOILIMH
Kamepaiapulia TYIiaHraH Ky#HKaHu CHeKTp aHains KWJIUIIT
XapaéHuna yuparras. Jlaboparopusna tamiuiinu OJIMIL YUyH
Tapkubuaa Tasiui My 6yiran KoJienanaap KauHokK cyBaa
0BUIKO, dpUTMAra YTran XJopumwiap Xouuua YYKTUPUIIAIHN.
Uykmanu cynsariap xonmna opuT™Mara yrkasuo, a5eKTposius
KWJIMIL HATHZKACKHIIA TO3A TAJUTMIA a3KpaTu6 oiMHaIn.

Xoccanapu. Tammmii — KYMYIIPAHT OKMLU, SATUPOK, METAILI.
lannmit naspuii cucremana AIIOMWHUH XOWIaIran Karopjia
TYPraHu yuyH Y3UHUHT KMMEBMI Xoccanapy Guiiad aTioMUHMAra
Kyna yximani.

laumit Kusoupuiranna kueaopon Gusan Oupukaan.

4Ga +30, — 2Ga,0,

lananit amomunuiira yxia6 ampoTep xoccara sra GYaraHIurg
YUYH KHCIIOTa Ba MUIKOPJIAPIA SPUIILA;
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2Ga +6HCl —>2GaCl, +3H,
2Ga +2NaOH +6H,0 —> 2Na|Ga(OH),| + 3H,

lanauit Kus3nupuiranaa KynruHa Metauiap OWIaH nacr Temrie-
paTypana CyioKJIaHaauraH KOTUIIMASIAD XOCHT KANajIN.

Uuamii — oKMII KyMYIIpaHT, sIATHPOK, IOMUIOK, MacT
reMneparypalia cylokianaaurat metasul, Quinii lapouT/ia MHIMii
KUCIOPOJ TabCUPUAA SUITUPOKJIUTUHU Y3rapTupmaiinm,
KM3IMPWIrania Ionka rnapaa Xocui Kuiand okenwiadanyd. Munuii
CYIOKJIAaHUIL TEMIEPATYPACHIAH I0KOPUIIA JKY/IA TE3 OKCUIUTAHAMA.
WM Hnii KU3AMpUITaHia XJopaa Iwnaiaty énam. MHumii 6omika
FUIOreHIap Ba OATUHTYTYPT OWIIaH TYIrpHIaH-Tyrpyu GUpuKuo |
InBr,,Jnl, Jn,S, Tapkubau Gupukmanap xocun Kunanu. Xaopui
Kuciotajia sxiu, cyib(paT Ba HUTPAT KMCIOTAIapia KMCMaH
opuitan. Kusgupunranna spuin xapaéuu reanamani. UHamiA
KM3IMPWITaHIa UILIKOpJIap/a 03 MUKIO0P/IA SPUIIH, XABO BA CYB
TALCUPUIA OCOH KOPPO3USLTAHAIIM.

Tosa xonna Ta/uIMi OK, SITUPOK, 1OMIIOK, 302, 5°C ia cylox-
JlaHaaMraH Merajul. XaBoja Kyla Te3 OKCHTaHaIu, 1yHKK O6up
BAJIECHTANW TALIMA OMPUKMaJapU MIIKOPUNA METa/IAPDHUHT
Gupnkmanapura yximab acoc xoccara sra. Tawmil xiopua Ba
cylbdar Kuciiotanapiaa EMoH, CYIOITHPHITaH HUTPaT KUCAOTAIA
AXWY Ipuiian. CyloNTHpUATal HLIKOP/IAP TALIMUra Tabeup
ormaiian. OInit lnapouTaa TAUTUI rajioresaap 6uiad TVrpuaaH-
TYFpU Oupukanu. Kusampwirania oJTUHTYTYPT Ipyrradacu
7ICMCHTJIapy OuiiaH peakuusira Kupuiuaau. CYIoKIaHTUpUIrania
MULILSIK Ba Cypma 6unaH Oupukanm. Tanauit 6op, KpeMHMI, a3or,
(ochop Ounan peakumsira KupuinMaiam. Taumii Moseky.sip
BOJOPO/ OMnaH OUpuKMaimu.

Bupukmanapu. 'arauii xa0pud GaCl, — oK Kpucraul MoLuza.
OAeKTp TOKU TABCUPHUAA TAJLIUITa XJIOp TAbCHP STTUPUO EKn
METALTHH XJ0PU/L KUCIOTANIA SPUTHD ONUIL MyMKUH:

2Ga +3Cl, —> 2GaCl,
2Ga +6HCl —> 2GaCl, +3H,

l‘aﬂnm‘& XJN0pHUA CYBIA SIXILHW DPUITH HaTHXKacu/la KaTtra HMCCHK-
JIMK 3HEPTUSICH aXpajinbd ynKanm:

Ga(Cl, +3H,0 — Ga(OH), +3HCI+Q
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I'anaui 6pomud GaBr,,— raumit iioaun Gal,, ranmuit gropun
GaF, cyBna Ba cyronrupunran KUCIoTasapaa KU1+ spuiinuran
PaHICU3 KpucTajli Moananapaup. Xoccanapu 6mian GaCl, ra
yxuainy.,

‘ I annuii okcud Ga,0,— 0K paHIIi KyKyH. VHU rauimil HUTpAT Ba
FLTHE CYJIbhaTHH TEPMMK napyaiail HATWKaCHIa XOCH KMIMHAIIM,
92’1203 KM3TMPWITaHa KMUCI0TA Ba MILKOPIAPIA 3PHII XOCCACHHU
nykotamu. Ga,0, anektp Tokuaa BOJIOPOJI TABCUPHIA AU
METaTnra4a Karrapuwiamy. by xxapaéu vkkn Gockuyna bopamu:

GazO3 - 2H2 —_— Gazo + 2H20

(3320+H2 — 2Ga+H20

lamnuii okenn amomunmii OKCHara yxuiai o, - GaQO3 ,B- GaEO
Momnpukanmsra sra. [ammii ruapokeun Ga(OH), — ‘oq—Ky.HpaHl3
TyC/m amporep xoccara ara Gyran amopd mMoana. Yu Banentin
FajuIMid Ty3iapura Mmkopaap TABCUD STTUPULI HATUKACHIA
XOCHA KuimHanu. lamwmmit cynpbun Ca,S, ou-caprum KykyH.
lannuiira rokopu Tem rnepaTypana ONTHHIYTYPT TABCHP STTUPHILL
HaTxacuna xocun KuimHaau. Cys Tancupuia H.S axparu6
napqaﬂau*cluu. Kusnupunranaa Ca,S, xocun Kunn6 KaiTtapunaam.

Faanui cyavgpam Ca,(SO,),— cysnm SPUTMANAPHU KYPUTHII
HaTwxacuia tapkubuna 18 monexkyna cysu cakJjiaraH xoiia ok,
PAHTIH IOMILIOK IUIACTMHKACUMOH KPUCTAIAHAIN Ca,(SO,), cysna
SIXUIA SPUIAIM, KM3IMpPUITaHIa SO, xocun kunm6 napuaianam.
Bynapaan ramxapy, Ca(NO,), - 8H,0 , NH 4 Ca(s0,),  12H,0
TAPKUOIM KPUCTAILIT MUpAT OMpHKManapu MaBxkys. ’

Wupnmii Xxjopun Jn Cl,— ou kyapanr, AJNTUPOK KPUCTATLI, KH3-
MUPHITAH MHAWNA MeTaiura éKu WHAMi OKCHIMIa YYFjaH-
T_IfIDHHl‘ﬁH KYMUP MIITUPOKMIA XJIOP TABLCHP STTUPUD ONMHAIN.
Wnnmii xaopun cysna sximnm ruaponusnavamy. Mummii xiopun
3puTMacu 6yrFiaTuirana JnCl, - 4H ,O Xonmaa kpucranianany.
Wmkopnii Meramiapaunr Xnopuanapu 6unan (NH,) InCl, -
H,0, K,JnCJ, - 1,5H,0 rapku6an KYLIAIOK Ty3/1ap xoctfn Kpmain
Wuauit iionnn Ba unauii Opomua Gupukmanapu xoccanapu
}KHX_aTH,ﬂElH MHIMI Xs10pui GUpUKMacura Vxuaiiny.

’ Wnmii okenp Jn,0,— ou capux panrim amoTep xoccara sra
EijmraH KYKYH. Wnanithn kusgupu6 KUCIOPOIL UILITHPOKU A
CHIMPUII €KW rUApOKCUl cyiibdar Ba HUTpaT OupukManapuHu
TEPMUK Mapyaiall HaTUXacuia In,0, xocun Kununamu. In,0,
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IM3MPHIITAHA KMCIOTaNIAp/a SPUIIM, MILIKOPAAPAA KaM PHIAIHN.
Y30K BaKT KM3AMPHUIL HATUXACHIA KYKYH Jn203 Kpucraii
rysuaumra aiianany. Maanid ruapokeun Jn(OH), Gunsocura
ycyJiaa, YHHHI Ty3Japura WIIKOp TabCHP 3TTHPHO OJIMHAIN.
Tanamit ¥3 Guprkmanapuna +1 Ba+3 okcHIaHMIN apaKaCHHU
HaMOEH Kuanu, JISKHH TaMiHUHT 6P BasieHTIM OMpUKManapy
Oapkapop MoaIapaup. Yu BUICHT/IM TAJUTMAHUHT GUpPUKMAIapy
Oup BajzeHTIW Tajanuii GUpUKMacura Tesla KadTapuiaiu,
HIYHUHT YYYH yjap KyWIH OKCHAJOBYM Xucobnanauu. Bup
BAJICHTIM TaLIMi OUpUKManapy xoccaiapu GuiaH WIIKOPHA
METAJITAPHUHT GUPUKMATapUra, Y4 BAJIeHTIN OUPHKMAIAPH 3¢a,
ATIOMHHMNA GupukManapura yxinainm. Macaian, taumit (1)
IMIPOKCUL CYBIA SIXIITM 5pUO KYUYlM acoC XOCCACHHM HAMOEH
Kusaan. TaummdHUHT KapboHATIM OUPUKMACK SPYBUAHIIATH Ba
xoccaapy bunan K,CO, Ba Na,CO, ra yxuraiinn. bup Basentiu
TAJTUAHUHT KYNTUHA TY3Japu paHTrCU3, KU3IMpPHITaHia
YUyBUYAH, 3SpUTMalapUiaH CYBCH3 KpUCTAJUIaHAAWTaH
mMomnanapaup. TalIMIHUHT KYUCH3 KUCIOTAMap OMIIaH XOCHI
KWJITAH TY3JIapy TUAPOJIU3ra SIXIIKA yupal, UIIKOPUN MYXUT
HAMOEH Kuiaau. JIekuH OMp BaICHTIM TAUIMH GUPUKMAaIapy
KOMILIEKC OUpUKMAIap XOCHJI KMJIMII XOCCACUTA 3Ta SMACIUIH
Ounan axpanud Typaau.

TaanufiHuHT y4 BajJeHTIM OGUPUKManapu KOMILIEKC
OupuKManap XOoCWJl KMJIMII XOoccacura ara. Y4 BajJeHTIU
TAUIMAHUHT cylb(aT Ba HATpAT GUpUKMaTapu, XarTo Ham
XaBola CEKMH-acTa rMIPOKCHAra aiiiaHu6 Kkonann. Yu BajieHTiIn
TaUIMH TY3Japyu TUAPOJIN3 HATHXKACUAA KUCIOTAAU MYXUT
HAMOEH KMJIA/IH.

Wunarammmn. laumid, o, Tamil Ba yiapHuHr 6MpUK-
Majlapy IOKOPH TeMIIepaTypalapHy Yadauyia MiljiaThiaJiurad
TEPpMOMETpJIap, ApMMYTKasruugap, macT TeMmiieparypana
CylOKJJaHalUTaH KOTHUILUMajap OJMIIAa, BakKyyMm acbobuiapw,
aJIekTpoHail Ba (poToaneMeHT TalépIaiiia, THOOHET 1A, OPraHuK
MOJJAMAPHU CUHTE3 KWIHIIIA UILTATHIALN.




X1 BOB

YIJIEPOJ KUMiICH

Yraepoanuxr ukkura Gapkapop m3orony "2C (99, 892%) Ba
BC (1,108%) 60p. Pammoaktus U30TOIU MYXHM aXaMUsITIa ora
(YHUHT APUM eMupuaum gaspu 5600 #un) 6ynub, usoron
WHINKATOpU cudaruna Kyananunamm. Yraepon Kyéuma Xam
yupainn.Yriepon Ba yHunr Oupukmanapu tabuarna Keur
Tapkairad.Bynunr doncu IIYHAAKH, yriepon 0olika Kumesuii
SlCMeHTIapaaH (hapk, Kuianuran Yaura xoc XYCycHsaTIapra sra.

1. Vraepon KYNTuHa sj1eMeHTiap Ounan Gupuka onamu. Yuunr
Oy xycycusaru HaBpuii cucremanarm VpHu, SJICKTPOHEUTpaIuru
Ba KOBICHT DOF X0CWI KWautim Guian BOFIHK,

2. Yraepon aroMiapu 6up-6upu Guian OupUKUO, Typan
XWJLIArK YINEPON 3aHXUPIAPUHUI XOCHIT Kuia onanu. TVrpu 3an-
KUpJW OMMIA yrieBonopoviap, TapMOKJIaHTaH 10KOPU MOJIeKy-
Jlanu brpukmanap, Oup xankamm pa KYI Xalkaim apoMaTuk
Oupukmaiap irymnap Kymacuianaup.

3. Opranuk OupukManapuunr Karra KMCMU (hakaT KUMEBMI]
TY3WIMUIM Ouiad (apk, Kuramiran u3omepnapra sra, By nzomepsi
Xonmcacu ounan 6ormukaup. L1 YHMHT YYYH XaM yriaepoi V3uHuHT
OupukManapunam KYIUIMTH, TexHUKa, MHCOHJIAp, KOHUBOPIAp
OJlaMua OEHUX0sI axaMusTIN 6yarann yuyu Oapua 6ouika
JIEMCHTJIApAAH aXpaiub Typajm, Vraepon bupukmanapucus
TaOMAaTHM, Xa6TUMU3HY Ba OopnnKHU TacaBByp KHAMG OYnmMaiiim.
Y xaéruunr acocu Oynran okcumnap, MeBa, cab3aBor, Yeumitnk-
Jlap, KyMup, Hedrs, Tasnap, onamum ypab Typran MHumIaé xun
Bolinuknap rapkuGura K1pajm.

X03Upru BakTia OMp Heva MILTHOH OpPraHuK OMpUKMA MakIyM,
OY/IapHUHT KaTTa Kucvu CcaHoar MUKECHUIA MIILIas UMKAPUIIMOK/IA.
bynapra xap iimm MWLTHOH-MW/IIMOH TOHHA MLILIa6 YMKapwiIaérray
Hojmmepiap, cnupriap, osyka MAXCYJIOT/Iapu, KucsoTanap, rnap,
MOlIap, EKMITFIIIAP MUCOT Oynanu, by MaXCYJIOTIAPHUHI" aCOCHIA KHC-
MU XK, X¥KIUTH, TAOOMET, TEXHIKA Ba CaHOAT YuyH 3apyp OVstrau
OupnkManapuip. Arap xamm ciumres KWinb o/iMHMaramH, ICKMH oM~
Jiap (pUKpUia siadTan M30MEp OUPHKMATAPHH X1cobTa oncax, oy
XM MaTemarvka (paHHra XaMm Mabiym OYitmaran yikaH comnaphu
XOcu KuiiraH 6ynapau. Bynu Kyitmaaru MHUCOLIA MCOOT/IAIL MyMKIH:
TapKubuaa iurupmara Yraeponu 6yiiran 3MKo3aHHUHT M3oMepiap
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conn 36 797 588 ra Ba 30 Ta yriepomm Gyaran 6upukMana uaome?nap
conu 4111846763 ra terramp. Mzomepnap connm mwyHuaii te3 yeuod
bopanuran wapourtna Tapkubuaa 100 ta yrnepoauuﬁji.uraﬁ renTaH
HOMJIM YIJIEBOAOPOIHY M30OMEPJIAp COHMU KaHujai yikaH 6Vauo
KCTUILMHU KY3 OIMHIM3TA KeITHpa OJlaci3mu?

Yraepon naspuit XaaBanna TYPTHHYM Tpymiara MaHcyo
IEMEHT OYnub, yHM 9pKuH xosnataa gactnab A. JlaByasbe
TeKIIUPraH. Yraeposn JoTuHuYa “carbonum” CY3UIaH OMMHTAH:
“carbo” cy3m “KyMUP” HeMakmamp.

Yraepon amiorponmsach. Ymepcu{_ Tabuarna Gup Hewa X
Kypuamiaa yypaiinu. By wimnit anabuérna yeaepod momponwi—
cu ned opuTwiagy. Yriepon epagum, oamoc, kapbun Ba .rrancaef;-
aum cudatuna yupaiiu. I'pacdur tabumii MuHepan 6Ynu6, Kin
Hapcanap TALCUpPHUIa OeprIMAINTaH Ba XKyla FOKOPH MCCHKJIMKKA
unmanauran Maxcynoraup. CyHsuit rpadput XaM SApaTHITaH.
I'pagum — munepan 6Yiub, rpekya, epago — ésaman cy3uu,tlan
kemb unkkaH. ['padmt kKMMEBUIA XuXaTIaH Xyna nfuumq 6ymuo,
YHTa KaiHOK MINKOP Ba KUCJIOTANap TabCUp 3TMaiian (TyToBUM
HUTpaT Kucnora dyHiad mycracHo). Y 3700 °C na CYIOK/IMKKA
aiinanmarad xoiia 6yrra yrany. YHH CYIOKJIMKKA aiIaHTHPUIL
yuyH temnepatypanu 3800 — 3900 °C raua erkasraH xosua
GOCHMHU OLIMPUIL 3apyp GYmamu. )

Ep 1o3una niwiad unkapunaérrad rpadutHuHr 4% 1 Kanam Taii-
€pram yuyyH MULIATHICA, KOJAraH KUCMH aTOM peaKTopapuia,
EHuI Kamepaiapuna, cornosn oyoMiap Taiiépraniaa, C&HO&TUBEI
TeXHMKaIa WULIaTHIaIUral KOHyc/Iap MULIa0 YMKapuiia Kyi-
JanmnMokia. I'padmT TUTeIapaa paHrIa METAIUIAD SPUTHIAINA.
I'padbmraan cyubmii onMoc TaiépraHaiu. Y aekTposiap, KaTTHk,
NOMIIMITHUKIIAP Matepuann cudaTuna nuoarunany. paburoan
KOHCTPYKIIMOH Ba épraMum Marepuayi cudatuaa doiinananm-
JIA€TraH TeXHUKAHMHT COXaapH KVil.

Osnmoc Guan rpaduT aTOMIAPUHUHT KPUCTAILT MaHXapana
KaH[ai Xollalwraniury omwran 6up-oupunan dapx, KWwiaum.
Onmoc KpucTanmuaaru xap Gup yrijepo aToMu Y3MHUHT aTpodu-
na 6up x#1 macodana xoinamrad 6o1IKa TYpTTa atoM OwiaH

KOBaJIEHT OOF OpKaiu OOFIaHTaH.

I'padut KpucTannapu oNTH 3BEHONM XAJIKAJAPHUHT Gup-
Ompura TyraiyBriaHs Xocus 6YaraH aToM KaTiamaapuaad Talkul
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tonrad.by katnamnap 6up-6upunan 0,335 um ra Tenr mMacodana
Koinawran 6ynub, xapakaTyaH 3JeKTPOHJIAP BOCMTACHIA
Oornanamu. bynnait 60F Tyaiuiy rpaduTaa METAIUIMK Xoccalapy
MaBxyl. I'padUuTHUHT THHUKMACINUTH, STITUPOKJIUIH, I0KOPH
9JIEKTP VYTKAa3yBYAHJIMTH LIyHra OOFNWK. AJloxuia axpatub
OJIMHT'aH KAT/IaM1a aToMJIap Ky'wid GOFJIaHTaH, JISKWH Katiamjiap
opacuiaru 6oriap Kyucus 6ynub, KpucTaml I0NKa KaTiamjiapra
OCOH axxpartwianu. MoananapHUHT KMMEBHI TapKUOH GHp XMl
OYa1b, KpMUcTaNI maHxXapa TY3WIMIUH Xap XuJa Oyaranga
nojauMopdu3M Xoaucacu Byxkynra kejgamu. byHmai Mommanap
noaumop@ moodugpuxauusnap nevmnama. Ilyxnait kumm6, onmoc
Ousan rpagur (ury XymaagaH, KapOuH XaM) YriepoJHWHT
nosumopd Moaubukauusnapu xucodsaHanu. OJIMOCHHHT
suundru 3,52 r/cm?® ra Tedr 6yim6 (Tapkubuga apanaimmMa cuda-
Tina rpadur Ba bowmKanap 6yaanuran kapoopysunuku 3,0 r/cm?
atpoduna), rpadurauku 2,23 r/cm’® ra tenr. I'padpur atom
CTPYKTYPaCHUHWHT “IIYNATIMIU” 3UWIMTHHU Aeapiau GHp sSpuMm
MapTa KamaiTupuiira onub Kenaau, y JOHCACHINT MeTeopuT/Iapaa
TONWITAH BA CYHbMI MYl OMIaH ONMMHTaH. YHUHT TY3WIMIIK Ba
Xoccajiapy YpraHwiasiimi.

Osmoc Gapua coxanapra KMpu6 G0pMOK/ia. DHAW Y TEXHMKA
Ba caHoaT/Ia Y3MHWUHT MyHOCHO YpHWHMU 3rajjlaMOK/Id.

’ -’/Jél,_/‘. 2
@ - - @

6

XI.1-pacm. Onmoc (a) Ba rpadmr (6) HuHP
4TOM CTPYKTYPACH KYPUHUIILTAPH.
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ana
yuyBUaH CYIOKJIMKIapHH XaBoIaH Ba rasyap ap H
\o 116 oAy, IPOTHBOra3iapa Ky/aHu/ianm (6yrm H. J1. BenHCKmiA
rakmd KWIrad) Ba KynruHa KUMEBHI peakimsnapaa KaTaJ]HBaTO[‘i
pasvdpacviHyu GaKapay. Kymup raznap GuiaH Gup Karopna CyroK

JIMKJIAPHU XaM I0THIL XyCyCHSATHIIa Ora.

KTHUBJIaHTaH KSJMHp rasnapHu Aaxuin joTanu (aﬂoopﬁwmﬁﬂu s
. miMacuaaH

Kumésnii xoccanapu. Omauii 1wapontia yriepon (rpadwur,
KYMHUp, ONIMOC) MHEPT Oynu0, KN3WMpWwirania xoccajiapu 93ra;
pami. ByHna KyMup KUCI0pOIL 6usaH OCOHTHHA OMpUKaIn BG
KaiirapyBsuu 6ym6 XucobaHam. PypnanapnaH Meranﬂapml;?:nm )
axpaTiO OJHII MeTajIap OKCUTApUHA KWHP OuiIaH Ka ; puIll
ra acocnaHraH 6ymmo, MeTajuTyprusiia KeHr KyJUTaHIamm:

Fe,0, +3C ——>2Fe +3CO

.
Cr,0, +3C —> 2Cr +3CO

! HooKCHIM (MC
Vrepoil KUcJIopon orian OMpPUKMO, yrnepqn MO! :
rasu) Ba YIJepo AMOKCHIH (xapboHaT aHrMIpU) XOCHII KWl

e
200 +2H,0 —> 2CO

C+02——9-CO2

JOKopy TeMmepaTypajia yrjiepon MeTaxMaciap OuiiaH
GupyuKu6, TYpv GrpuKManap Xocui Kynanu:

C+2H,—>CH,
c+2¢l, —> CC,

C+25—> CS,

VIJIEBO/IOPOJLJIAP

H rcxhz‘i.xuméeuu" NEMEHm — yeaepod 6a e({dopo_aaan mamrcga
monean Gupuxmanap yeaegodopoodiap 0euuﬂa.du‘ Tapkuodu
xaMMacy 6y1ub MKKM 2/1EMEHTIaH nGopar OyHail GupuKManap
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XOccallapy XKuxaTunaaH 6up-6upunan YHYaIUK (apk Kuamac-
JIMTH Kepak 31mM. AManna sca OyHHMHT akcuum Kypamus. Yre-
BOIOPOANAD TY3HMAMINHHUHT ysura xoc xycycusru yaapna
Gapkapop YrIepon-yraepon 60rnapuamur Gopuru 6§1u6, Oynap
O, Kyiu 60F Ba yu 60F 6utan OoFsaHran 6ynamm. boika 6upop

onMaiay. lyHunr yyyy XdaM YIJIeBOIOpOLIap Ba YJIapHUHT
Xocunanapu 6exan kym pa TYPAU-TyMaHaup.

anesouoponnap TYPT cuH(pra Oynunanu: askanaap
(T¥iuuran yriesopopomiap, napagunnap), ankenaap
(onedpunnap, TYiAUHMaran yriesojnoponnap); aaKunaap

(aLlCTI-'IJIEHJla]J, yu Goram yriesonopoanap) sa apomamui

Yyeaeeodopooaap. :

Ankamnap tabumii rasnap, HegTb, KOKc rasmapu Ba 6Goiuka
Gupukmanapaan aXpartub osuHamu. Yaap ryituumaran
YIJICBONOPOMNIAPDHH KATaUTHK THApPOTeHIall, raxoreHiu
XOCHIaTapHu Kaltapuin 6unan XaM cuHTe3 KnmmHanu. Kap6on
KHCJIOTa TY3JIapMHK 31€KTPOIN3 KHWITaHaa XaM ajikaHaap Xocu
6¥namm. Bynna kucnora AHUOHJIADH AHO/MIA SPKUH panuKaiapra
Tapuananuo, y3apo 6upukam sa MYpakKkabpok, yrjesomopomiap
Xocun kunamm. By Kons6e peaknmsicn HOMU OunaH ManIymMaup:

R —COONa 25 R — 00O + Na*
KHCHaoTa AHHOHH
R—C00- -5 R-Co-0
KHCIIOTA pajuKaimn

R—CO—O——-;:»R'+CO2

Yyriiesogopoy
PanmKaim

2R—> R-R
yriaeBsonopos
Monekynacuna YITIEpON aTOMIapy opacuia Kyur 6or MaBXyj1

oyran GupukMamap oneumnap (tyituaMaran yriesonoposiap),
y4 BorF 6ynran OuprKManap sca anermien yraesoaopoaiapu

1:>C=C<H H-C=C-H
H

ITHICH AlUETHIICH

OTIWIEH KATODH YITICBOIOPOIAPHTA MPOIIWIEH CH,, Gyrwien
C,Hy, amunen CH,, Ba Gomkanap xupanmu. Onedunnap Hedrn
MAaxCyJIOT/Iapy, KOKC rasjiapy, TYHHHTaH yIJIeBonopouiapaH Ba
CIUPTIapHA IErWIPOrCHIALL Ba ICTMAPATIIAll My)TH G1IaH OmAHAIA:

CH;—> CH,+H,; CH,0H — CH,+H,0
[poraH MPOTWIEH NPOITHI TIPOTTHJIEH
CIMpTH

Auerunied Tabunii raznap (MeTaH) JaH Ba KaTbLil Kapou-
IaH KYHUWIArd peakluusuiap OpKaiu OJTMHALN:
CH, —“> HC=CH +3H,

MeTaH aleTHICH

CaC,+2H,0 —> CH,+Ca(OH),

KasbIuii aleTHIIeH
KapOus

Merann kapoumnapu. YiiepoqHuHr yHra Hucharan 3MEeKTPO-
Mycbar Gyiran meramiap Ba GoLIKa aieMeHTIap Guian Xocun
KWITaH OUPMKMAaIapu KapGuiap neinnaim. Meramuiap kymup
OuiaH KM3IMPUITaH/Ia Kapouuiap XoCu Oynamm.

Si+C —= SiC
2Be +C —> Be,C
Be +2C —> BeC,
Ca+2C—> CaC,

4A1+3C —> ALC,
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TonraH.By Kariamnap Gup-6upunan 0,335 um ra Tenr Macodana
JKoWjamran 0§16, xapakatuan SQJNIEKTPOHNAP BOCMTACHA
Oornanami. Bynnait 6or Tyaiinu rpadutia Metammk xoccanapu
MaBxyi. I'paduraunr THHUKMACIMIH, SITUPOKJIUTH, 0KOpH
9JIEKTP YTKA3YBYAHIUTH IyHra OorauK. Anoxuna axpaTruo
OJIMHTaH KaTjlamJia aToMyiap Ky 6ornanran, nekun KaTjiamap
Opacuaaru GOFnap Kyucus 6Y1u6, KpucTamn IOIIKa Katjamiapra
OCOH axpaTuiazan. MomnanapHudr Kiumésuii Tapkubu Gup xun
0yub, kpucrann HlanXapa Ty3MIMION Xap Xui 6ynranma
nonumopdusm xonucacu ByXynra kemanu. Bynnaii Moajanap
noAUMOpah Modagﬁuxaumap aevimnany. [yHaaii Kuiub, onMoc
Ounan rpadur (ury xymnanan, KapbuH xam) yriepomsmur
NoJUMOpPD MolupuKanusanapu Xucobnanagu. OJMOCHUHT
3nwry 3,52 r/em® ra teur 0¥116 (Tapkubumna apajiauiMa cuca-
THaa rpacuT Ba Goukanap 6ymammran Kapbopynaryku 3,0 r/cm?
arpoduna), rpadurHukH 2,23 r/cm® ra Tenr. I paduTt atom
CTPYKTYPACMHUHT “NYAaTIUrU” 3UYMUrUHu OeApiu OUp apum
Mapta KamMauTupuura onub Kenanu, y moHcaeinnur MeTeopUTaapa
TONMITTaH Ba CyHbUiA #y1 GunaH onvHray. Yauur TY3WIMILIK Ba
Xoccaiapu Ypra"uaasiory,

Onmoc Gapua Coxayiapra Kupu6b 6opmokaa. Duau Yy TeXHHKa
Ba caHoaTAa Y3MHUHT MyHOCHG VPHUHM ArajutaMoK/ia.

- @
® 7 g® e g%
"69{/1/9----2W¢,,. ]
[ ]

1S

4 6

X1.1-pacm. Onmoc (a) Ba rpadwmr (6) Hunr
aTOM CTPYKTYPACH KYpHHHILIAPH,
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AKTUBIAHTaH KYMHp Ta3lapHU SIXIIU 0Tamu (ancopounaiiiu),
yuyBdaH CYIOKIMKIAPHU XaBOLaH Ba rasiap apaialiMacuia
10THG onanu, TpoTHBoraxiapna Kysuanvnamy (6yam H. 1. 3enmrckmii

Takd KuiaraH) Ba KyNruHa KMMEBHMI peakivsUiapia KaTaaiusaTop

pasupacuHy 6axxapany. Kymup rasnap 6wiaH Gup Katopaa CyioK-
I 1 CHSITWUTA OTa.

Jlnkﬁzﬁgnﬁhd)maﬂ?ﬁ{. Omauit 1apouTaa yriaeposu (rpaﬂ)m,
KYMHp, ONMOC) MHEPT GYIMO, KU3IMpWIranaa Xoccanapy ysra-
pany. Bynpa kyMup Kuciaopon GuMIaH OCOHTHHA GHpPUKAIW T:g
Kairapysuu 6ynub xucobnaHamm. Pyﬂaﬂap{iaﬂ METAJUIAPHU 2PH
axKpaTHd onuiL MeTaUIap OKCHIApUHA KyMHp Owinan Kaﬁ'rapnm—
ra acoCiaHTaH OYIub, MeTAIUTYPrusiia KeHT KYLIaHMIaIu;

Fe,0, +3C —>2Fe +3C0

Cr,0, +3C > 2Cr +3C0

Yraepon Kucnopon 6wiaH GUpHKub, yriepon MOHOOKCUIU (I—'If:
ra3u) Ba YIiepon AUOKCHIHN (KapGoHAT aHTMIPHI) XOCWIT KWIalu:

©C
2CO +2H,0 —> 2C0O

C+0, —> CO,

IOxopu Temmeparypana yriepoi MeraMaciap OuiaH
OMpUKMO, TYpIH OMpUKMAaTap XOCWT KUIaIu:

C+2H,—CH,
C+2¢], — CC,
C+28—> C§,

YTJIEBOAOPOJIAP

Hrru xumésuii snemenm — yanepod ea 6000po0darn mawiKun
monean Gupuxmanap yeneeodopooaap deiiunadu. Tapknbu
Xammacu 6Yub Mkku anemeHTaaH ubopar Oyxuail bupukmManap
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KapGumiap kpuctam Ty3uamiira ara 6ynu6, yrapna KuMEsuii
OOFTAHALIHKMHT Y4 XUIA MabIyM: TY3CUMOH (MOH OOFJIaHUIIUIN),
METAJICUMOH (MHTepMETan) Ba KOBAJIGHT Kapbumiap.

Ty3cumoH kapOuuiap WOH Ba KOBANEHT GOFJIAp OpPATUFUAATY
Gor Tabuarura sra 6Y1u6, GynapHur sakwitapura Be,C, Mg C,,
CaC,, LaC,, Al,C, Ba Gomkanap Kupamu, yiap cys GuiaH y3apo
TABCUPNAIITAaHAA, THAPOKCUIAD BA TETUIIN YIJICBOAOPOLIAD
Xocun oynamm;

CaC, +2H,0 — Ca(OH), + C,H, (Kyuepos peakumsich)

baw3u MerannapHuHr (alHUKCA, MACHHHT) aleTWIeH OuiaH
XOCHI KWIITaH KapOumiapy Tallky Tabeup (3apba) HaTKacuia
Te3 napyatanamy. bynapra Cu,C, Ag,C,, Au,C, sa Hg,C nap mucon
Oynanu. ¥YpaH kapOuaura cyB TabCHP STTUPWITAHIA Ta3 Ba CYIOK,
XOJary Typiiu YIJIeBOIOPOIIAD apanallMack Xochu 6yiaam.

MeTtanncumMoH Kapbumrapaa yriaepoja aToMiapM 3ud
JKOijIauIrad MeTajUl aToMJIapyd opacuiiari OKTasIpHK OVIIHEK-
Jlapna xoinaiuaau. byHnait Oupukmanap ¥ra KaTTUKJIUTH Ba OpHII
TEMIIEPATYPACUHUHT IOKOPUIUTH OuIaH axpanub Typaau.
Macanan, Huobwmit Kapoun NbC 3500°, racumnii kapoun HC 3890°
Ba raHTan kapoun TaC 3900 °C nma cyroxiaHamu. bynap kuiiun
CYIOKJIaHaIuTaH MonjagapiaH 0yaub cys, KMCIOTa Ba 3ap CYBH
OuJlaH XaM peakuMsira KMpMHIMaiIurad KMMEBHI Maccus
6upuKMaiap Karopura KMpaau. DIeKTp TOKWHU Metauiap Kabu
AXIIK YTKAa3aau.

d- KaTop 2/1eMeHTIapy KapOuUTapUHUHT TApKHUOK Y3rapyBuaH
(tutan kapbumna yrnepon mukgopn 0,6-1,0%, Banammiina 0,58-
1,0% arpocdmzaa) 6ynaan. Kpemuwnii kapoun SiC Ba 60p kap6un
B,C, xam wmynap xymiacura Kupaau. By kuMméBuii To3a
OGupuKManapaaru sJieMeHTIapapo GOFTAHNMIN XAKMKHI KOBAJICHT
Gorura sIKuH Oynamu. ByHunr cab6abu, KpeMHMiA Ba GOPHUHT
JIaBpU# CHUCTeMala YIJIEpoAra SKMH XKOMIaliraHjiurd xam/a
aromyap YiyaMM Ba 3JeKTpoMaHMUILTM KMIAMATH KUXaTHIAH
AKUHJIATYIQAD.

Meranap Kapoumwiapy MalIMHACO3/IVKIA, IHIIA KUPKMUILIIIA,
META/LUTyprusi, KUME caHoaTH Ba GONIKANapaa Ky/UlaHWIaIu.

YraepoaHunr KHCJIOPOANH OMPHKMANAPH. YTIEPOIHUHT
KHCIopoid OupukManapuiaH aHYaruHacu MawiyM Oyimo,
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oynapra CO, CO,, C,0,, C,0,, CO, Ba uuki1uK 6uprkma (aup)
napian C,0,, 6unan (C,0,), nap kupamu. byrapaan yriepon
moroken — CO 6unan quokeun — CO, aHOpraHuK Moazianap,
KOJITAHJIApY 3CA OPTAHMK OUPHKMAaNap KaTopura KUpUTHIAIN.

Yraepon MmoHokcHA. PaHrcus, cyBaa KaM 3pyBYaH Xamzia XUiacH3
ras. Yau “ucrasu” (KyMup 9ania EHraHza €K1 opraHuk OMpukManap
OKCHMIIAHTaHAa XOocu1 Oynamu) nebd xaM roputamuiap. Yriaepon
MOHOKCHIL Ky#a 3axapiiu ra3z oynub, ogaM KOHUIArW TeMOrio-
OuHHKM Oy3and. YHUHT XaBOJA PyXCaT STWITaH KOHIEHTPALMACH
0,02Mr/n H¥ TANIKIT 3TA0M. Y IIIePOI MOHOKCHI 8HUD, THMOKCHIra
alaHanu:

2CO + 0, — 2CO0,

CO naGopartopus LIApPOMTHAA YyMOJIM KHUCOoTara ysura
CYBHM TOPTMO OJIYBYM DEArcHTIAPHU TabCUp ITTHPMO oJica
6ynanm (H,S0,, P,0,):

HCOOH — CO +H,0

CaHoatja yriiepos MOHOKCHI TeHepaTop Ta3h, CyB rasu Ba
apajall ra3s xoiauaa ouHamm. TenepaTop rasu XaBozia KyMUpHH
yajia ERIUpu0 oNMHAN:

C+0,— 0,
C+00, 5200

I'eneparop rasuna 25% yriepon monokcun, 70% asor, 4,0%
yriepon qaoken, 0,3% MUKI0paa MeTaH, KMCIOPO/l Ba BOIOPOJ
oVmamm.

Arap dyFiaHraH KyMUpIAH cyB OyFu yTKaswica, yrjiepon
MOHOKCHIHHHI BOIOpOA OMjaH apajauniMacy Xocuil Oyrmamu
(Texnukana 6y apajaiuma CyB ra3u HOMM OUIaH MabiIyM):

C+H,0—=> CO+H,

Cys rasunusr tapku6n: CO —40,0%, H,—500%, CO,—5,0%,
H,0 —4,0% Ba xokas3o.

CyB ra3u Oulll peakumsiCU SHI0TEPMUK XapacH OyIraHinru
cababmu kymup coBmiiin. KyMupHu uyriaHrad xonaa cakjiab
TYPUIII yUyH FEHEPaTop ra3u Ba CyB a3y OJUIL peakuusiapu 6up
BaKTHUHT y3uaa GopullM Kepak:
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C+C0,22C0

By peaxiwmsna mysosanar fokopu Temnieparypana (> 1000°C)
VHITa CHIDKUTaH O¥namm, nmactaa sca van TOMOHTA CHIDKHIIN
(HP=172xX, & = 176 K/x).

Yyrnanran kymupra GMp BaKTHUHT V3mma CyB OyFM Ba XaBo
OGepunranma apanain raz xocus 6ynanu. YHUHT TapKkubdu
Kylunaruyamump (Ypra xucobna) : CO - 30,0%, H, - 15,0%, Co, -
5,0%, N -5,0%.

Yraepon moHokeun — Ky9In KauTapyByu. YHUHT MoJieKy.ia-
CHIarK KUMEBMIA GOFIaHMII Kyyiu Oyaranauru cababim, yroe-
POI MOHOKCHT WIITUPOKUIA Gopanuran OKCHUIaHMLI-KalTapu-
JIMIIL peakUHsIapy I0KOpH TeMIeparypanaruta Tes 6opamu. Ox-
CH/UIApHH YIIEPOI MOHOKCH éprammna KaiTapuin Merauryp-
T'UANa KaTTa axaMusITra sra.

Yrnepon monokcun GupukTHPUG ONMI pPeakumsiIapura
KUPHLIAIH;

Co+ Cl? Kam:;;%rop COCIZ
thocren

Co+s s cos
yraepon cyashoxeun

o+ H2 65%«3 CHAOH

METaHOI

Meramnap Kapbonminapu. Yriepon (ID-okcupuunr mMeraj-
Jlap OuiaH GUPHKMATAPUHUHT COHM MUHTIAH OpTaau, XaMMacu
3axapiu Moamanap XucobnaHamy. Merant-nurann 6ornanmmm
MaBxyniuru cababmu ynap 7 - KOMILIEKCapra SsKuH Typas.
CO-nurananap Yrjiepon aroMu opkanu MeTanap Gunaun
OKCHIVIAHMIII IAPAXKACH HOJMB BYiran XOJat/a KOBaJeHT DOFJIaHTaH

-JICMEHTIapU Kap6oHWLIapH CHIWII, CyBIa SpUMalIuraH,
KyTOJIaHMaraH apuT™anapia OPUHINIraH, Te3 yuyBYyaH, KHCIOTA
Ba ULIKopsapra unjeddepent 6yran Gupukmanapaup. Mertarnnap
Kapbonumnapunau 100—200 °C IOKOpH BoCHMIA KyKYHCUMOH
META/LITa YIIEPOI MOHOKCH]L TAhCHP STTUPUG OTMHAIH.
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AlipuM MeTanTaAPHEAHT KapOOHRLIAPE

Temup Huxkeins Kobabr Xpom Bonbthpam
Fe (CO), | Ni (CO), CO (CO), Cr (CO), | W (CO),
Fe (CO), CO (CO),,

Fe (CO),, CO (CO),,

Kap6onnsuap mamaraumiapmip. CO HUHT MeTarm GaH 3apo
OOFM Kyzma MycTaxkamaury Oy epaa IOHOp-aKIenTop Ba JaTUB
Ouprkun Gopymry Guian TymyHTapuiam. LLyara kapamaii, KapGo-
HWap Kusmipwiranga Merawt Ba CO ra oCoHrnHa rapyaiaHaIm.
Hukestb KapbOHWIMHUHT apYalaHKLLIN TopLIan GyiaH Gopany.

Meraniapuuar Kkap6oHmnLTapn KuméBmit peakiumsuiapaa CO
rpynnanapisu OoLIKa Iurasiap (TYituHMaraH yriaesonopouiap,
(ocurap, amunnap, usonntpuuiap, NO Ba 6omikasiap) ra Tyia
€K1 Kueman anmvaniany. Tajorersiap GuiaH peakimsra KMpHIna,
KapOOHWJI METajll aHMOHWraJa Kairapunamu. MeTamtapHuHr
KapOOHWLIApH, caHoaTaa ruapodopMuUIail, KapboKCHLIanI,
MUIPOreHJIal Ba MONMMeEp/all Kabu peakiysuiapia KaTaiusaTop
cudarmna Xamia Typiiu METaI-OpraHiK GUPUKMAIap CHHTE3UAA
xomaiué cudaTuia MIUTATWIALH,

Yranepox auokema — CO,. Opranuk GupukMmanap
OKCHATTAHUIIINA HATHKACUIA JOUMO XOCHT OY/110 'rypamg. Hopman
Gocumna 100 i1 cysna 0°C ma 171 1, 10°C ma 119 1 a 20°C na 88
CO, spwuiinm. Bocum opTHLLIN GHIAH YHIHT CYBJIA SPHIIHA KYTIAsIN.
CO, Monexynanapn opacuiari KoBajieHT GOFHUHT TabWaTH yJiap
opacuiari J0HOP-aKUENTop GHPHKUIIHU HYKKa unkapamu. CO,
MOJIEKYJIACU/IaTH YTJIePOA - KMCJIopoll 6oFM opacumaru Macoda
(116 HM) YymMONIM aIbICTMIHUKHTA KAPATaHIa 6 HM Ia KaMPOKIIHD.
Y4 GOFHMHI MaBXYMUIMTH CTPYKTYpa PE30OHAHCH OWIAH
BOFTUKINUD:

:0=C=0:-10 -C=0:  :0=C-0;

Karrug xonmaru yriaepos anokcum cyiokaanmacian — 78°C
na Gyrnanany. Y xaBojaH 6up spum 6apasap orup, XaBojaru 10%
JI1 MUKIOpH Hadac ONMILHY TYXTATraHauru cababmyu xaér yayH
xaBuu xucobnaHamm.
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Canoarna CO, oxakromnu Kusnu pub onuHanw;

CaCO,— Ca0 + (0,

Jlaboparopusina CO, Kvnn anmaparuna Kyinaaru peakims 6u-
JIAH CUHTE3 KUJIUHAIA:

CaCO, +2HCl —> CaCl, +CO, + H,0

VYraepon miokeun cona, Kapbamu, KapGoHAT KHcIIoTa OJIILIIA
CyB Ea MeBa MapoaTiapuHu Fa3MATUPHILIA KYIIaHW M, “K,ypyxi

My3™ My3KaHMOK Taii€pianina xamua OBHK-OBKAT MaXCyNOTIADUHA
CakJ1alyia, COBUTHIL 3apyp 6yIran WIILTAPAA KEHT ULIJIAaTHIAIHN,

KapGouar kucaora —H,CO;, cysnu spurmanaruna
MaBXyn Oyna onamu. Kusnupuiranna yi"ﬂepon THOKCH

7 y9ub
keragu. H,CO, Hunr xocun 6¥mam MYBO32aHATH Yanra Cypuiamm
Ba OXWpUIA CYB Komauu. Y Kyucu3 xkucioranapaan 6ymu6
K,=42-10"pa K,=4810" rarenr, CO,> nonu sicen yqﬁyptlax,
Tysunnuura sra (Sp>- rubpumianran X0JIaT Ba AeNIOKAIJIaHTaH
Tt — 60F), d (C- 0) = 129 um ra TeHr.

WMxkn acocim kapGouar kuciora Vpra Ba HopioH TY3J1ap X0CHII
Kunagu. Ypra Ty3nap kapOomaraap, HODJIOHNApH 3ca
rmppxapﬁonamap Aciimnann. KapGonarnap onarna CYBIa KaM
opuiinn. Hatpnii, kanmii, pyGunmii Ba uesuii Ba aMMoHuUi
KapGoHaTIap cyBna sixinu apuiinu. KapGoHatiap Kusmmpunranma
Merajlr oxenny Ba CO, xocut Kun6 napyanasamy, OneMeHTHUHT
METAJLIIMK XOCCACU KYWIM HAMOGH Oynumm 6uiran KapboHar
TY3lapUHUHT 6apKapOPIUIY XaM OpTHG bopanu. Harpuit kap6o-
HaT napyajlaHMacnaH CyIOKJIaHAOU, KaibLuii Kapbonar 825°C
A, Kymyir Kap6ouar sca 100 °C na mapuananamm,

Wwikopuii merannap YIYH HOpIOH Kap6oHar (rugpokap-
Oonar) nap mawnym. Cekun KU3AUpUIraHia yjiap OCOH mapya-
Aananu. IM'mapokap6onariap NaHCO, nan CsHCO,ra yrranma
Gapkapopivru oprajm. ’

Kap6onar kuciora Ty3/1apu yrjiepoj AMOKCUATa UILKOp
TaLCHP STTUPUIL OPKANTH OIMHMILN MYMKUH:

CO, + NaOH —s NaHCO,
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I'mapokapboHariiap KM3aMpuiarania kapooHatiapra YTHILH
MYMKHH;

Ca(HCO,), —> CaCO, +H,0 +CO,

2NaHCO, —> Na,CO, + H,0 +CO,

Cysna spumaiinuran KapboHaTnap Teruuuiyu Tyaiap 6unan
WIMALLIMHALL peakuusiiapuaa xocun KunuHaau. CyBna spuiinurad
KapOOHAT/IAP TABCUPUIA TUIPOIM3IaHamurad Kkatuonnap (Be*,
Mg, Zn*" Ba bowkajap) acoc kKapOOHATIAPHM, KYUJIH
rUAponM3IaHagural Kapbonariap sca (A, Cr**, Ti* Ba
DolKanap) THAPOKCHI KOJIMKJIApUHU Gepaau.

Kap6onar kucnora Tysnapuaan kanbumii kapbonar CaCO,
TabuaTaa oxakroll, 6Yp Ba MapMap KYPUHUIIKAA KEHT TAPKAJITaH.
Marnwuii kapbonar MgCO, MarsesuT HoMu 6unaH MawiyM Oyiran
MUHEPAINP.

Muc runpokcokap6onar (CaOH), CO, Tabuatna yupaitnuran
MANAXHT MUHepaluaup. bav3mu kapGoHaTaap, 1y XymjamaH,
remup wnaru FeCO, Ba ranemenn ZnCO, kumMmaTiu pyna
XMcobaaHub, acocaH METaj1 OJIMIIIA HILUIATHIIAMIH.

Harpuii kapoonar Na,CO,. Y cona Homu 6wiaH 10puTuiuG,
YHHUHI OMp Heva XHJIH MablIyM:

Na,CO,10H,0 — kpucramruapar
Na,CO,'H,0 — kpucrami-kap6oHar
Na,CO, — kajpumiinanran cona
NaHCO, — uynmimk cona

DHr KyN MUTATWIAIMTAH KATbLMHALIIAHTaH (KPUCTA/UTH3a LM
cyBu O¥imaran) conamup. LLnina, CoByH, TVKHMAUWINK, OYEKUHIHK,
CYBHM IOMILIATHIL Ba 0OILIKA KATOP coxanapia WILIaTIIaau.

NuumMnuk conanan TUOOWET, 03UK-OBKAT caHOAaTH, (hapMa-
LeBTMKa Ba 0OLIKa TapMOKJIapaa KeHr doinaniaHuiaan.

YrnepoasuAr rajoresid OHpHKMAaaapu. YTIepon rajoresap
OwiiaH KyrruHa dupukmanap xocua Kunaau. Pakar drop yriepon
6uiaH TYFpuaH-TYFpu Gupnkn6, CF, — Terpadyrop Xocust Kuiau.
I'padut GunaH XJIOPHMHT peakiUSICMHU MACT TeMIlepaTypanua
YTKa3ulll TepMOAMHAMHUK XHXATIaH MyMKWH Oyicaga, aMmaiia
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yraepon (IV) - xnopun — CCl, xocur 6ynmaiinu, nexun cal,
METaHTa XJI0p Tabcup sTTHPHG OJIMHAJIN.

Dpeonaap. Yrieponuunr TIOrCHJIA XOCHaapuIaH CF, 6uian
CCl, amanmit axammsitra sra. Yraepon (IV)- (brroplfm—CF4 ras 6ynuo,
—128 °C kaiinaiinu, —184 °C na xoramm. XKyua WHEPT Mozna 6Y1u6,
_3?3»1 Ba YHUHT XJIOpJIY XOCH1anapy dpeoriap Homu Gumay MamiIyM.
Bynap cosurym TCXHUKACUAA KVILIAHMIANN,

®peon— 12 ae6 aranysun nudropauxnopmeray — CFql,
COBUTHILI MalIMHACUHUHT UINYY CYIOKJIMIH (XJ1amoareHT)
Xucobnananm, ®peonnap xyna bapkapop Mouiaiap 6ymu6
THAponu3IaHMaim, wy cababin METalllTapHu Kopposusra
y‘{p‘aTMaﬁﬂ,H. Ynap HHCEKTODYHIr MM LIapaan a3po3oJLTap
Tal€pranyia 3puTyByM Ba (ropan xocunanap OJIMIITA OpaIHK,
Momia cudaruma Kyuanunanu. Keur TapkairaH ¢peon—12
yraepozn (1V)-xnopun CCl, 6unan HF nan onuuanu (karanusarop
cudarnza SIF, MLIATHIIAIN):

CCl, +2HF =% 2HC +CF .0,

Docren — COCl,. Kap6onar kucioranmuur IUXTIOpaH-
TAApHIM, KYHFUD ra3, — 118°C na koragu, 8,2 °C na KaitHaiim.
d=1, 420. Cyna émom, OPTaHUK 3pUTYBYMIAPIA AXIIY SPUIAIH.

Y yriepon okcua 6unan XJIOpJaH aKTUBIAHTaH KyMUp
MINTHpOKMa omuHamu. MDocren Ganiu dpuTManap (Macaniam,
TMSTWIKAPOOHaT), nieHMIMeTaH Oyéxutapy, naanar TIpenapariapu,
NITMKapboHaTiap Ba Gorika Monnanap omaiia miviarwiam. V yra
3axapm Moiza. bupunuu xaxon ypyum ¥nsiapuma ( 1914—1918)
3aXapnoBuu Moma cudatuaa KyuaHmirany. Vunan nporusoras
EPIAMMIA CAKJIAHUTI MYMKWH,

Yraepoaauur OJTHHIYTYPTiH OMPHKMamapu. Yraepon
macynbhun — C8,—~111,9°C na oranuras, 46,2°C na aitmaiimray
cyloomux. Y cyBna émom, OpraHuK SpUTMAaIapia sIXim opHiian,
150" Carpodmna cys TabCUPUAA aXpaTnG onuHanyu, Vau 4yFJIaHran
TUCTa KYMUpra ofTUHIyrypr TabCHp STTHPUO onmHany. Yriepon
AUCynehOUA BUCKO3a caHoaTHIA HETION03a KCAHTOTCHATHHU
omauyia, CCl, cuuresuna pa Bouka peakumsuapna UIUIATATIAIN,
YHnan xunmox, xyxamry 3apapKyHaH/ianapura sa 6erona yiapra
Kapim Kypaiina keHr doiinananuiam.
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Yraepon cynbdoxkcumg—COS. Yriepon (I11)-okcunan
OUITUHTYTYPT GUJIAH I0KOPH TemmepaTypaia Ku3nupu6 éxu 4000 C
[l YIIEPON, AUCYITMMITa CYB TABCUP ITTHPHUG OJIMHAIN:

€0 +8§ —s COS
CS,+H,0 —> COS+H.,S

Wsornonman kuciora s¢upura (xauTan Moiinra) cymsdar
KHCIO0TA MINTUPOKM/IA CYB TabCUP STTUPHG orica XaM Gyamu:

R—N=0=5+H,0 —> R — NH, +COS

Yraepon cynshokenn Kyucus KVJlaHCa XUIUTH PaHrCHU3 ras
032116, acabra Tavcup srami. Mimikopra ionmpwirasna KO — CO —
SK Tapku6am MoHOTMOKapGOHAT KHClIoTa TY34 XOCHJ OViamy.
AJIKOTONISATOp GWTaH 111y KMCIOTAHMHT HOPAAH TY3/TaDHHH XOCHII
KHJIAIM:

CH,0—-K +C0S —> C,H, — 0 — TCOSK

COS 6ab3u cunTesnapma xama cudar peakuusgapuaa
MULIATHIANN.

Tuoxap6onar kucnoranap. Bynapra mucon KHIMO yMymuit
KYPUHMILIA KYiHAaTWIapHy KypcaTuLil MYMKWH:

CnH,n + COSH; CnH,n + CSSH

Tuokap6Gonar KucaOTATAPHUHT Gapkapop Tysnapu Mamiym
0yaub, necrummuiap, (drotopeanTnap, ByiKaHM3aIUY
Te3NaTKUWIapu cudaruia WinaaTuIanm, TuomoueBuHa,
THOKapbaMuH KucioTanap, THO(DOCTEH, AUTHOKapGaMuH
KHcjioranap, TpHTHOKapOoHaT KucioTanap a(upiapy sa Ty3/1apH
XaM aMaJiiii axaMHsITTa 9ra.

Yraeponumnr azorim OupurManapu. Juumnan— C,N,. Dnextp
€M TabCHpUIA IOKOPH TeMIIepaTypaia yraepoil TYFpuaaH-TyEpU
a3oT bunau Gupukub auiman xocun Kuaamn. Juuman — 28 °C na
kotamu, — 21 °C na KaiiHaii[v, 3axapiy ras, Te3 aqaHraIaHajm,
YHWHT KMENnopor 6unaH apajaiuMacy éHraqna TemMieparypa 4500
°C raua xyrapunany. Inuman MOJIEKYJIACH YM3HMKJIM TY3WIHILTA
graaN=€-C=N: aToMJIapu opacuziari mMacoga d(H} =137
HM, d{eN) =113 M.

Hunman Kusmipuirania (500°C) monumepnanu6 Kopamrup-
KUTAppaHTI TYC/IK CYIOKJIaHMAMINTaH napalyanra afiaHamm:
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Xasocu3s xoitna napanman 860°C raya KusmupwiraHia sHa
manmanra aimanagd. HCN uu kuciopon, NO, ékn H,0, 6unan
KaTaIMTUK OKCHWIA0 Napaiman onvHamd, O3 MUKJIOpIard AMimMaH
KCN nunr cysnary spurmacy Ba muc (11)- cyasbatausr y3apo
TABCHPUIAH XOCU KMJIMHHALIN MYMKUH.

IMapauman KuMEBMI Xoccanapy KUXATIAH TaJOreHIapra tKuH
Typany. LIIyHUHT y4yyH XaMm peakimsira XXy[1a OCOH KMUPUILALUTaH
Momja xucobnananu. byHna xocun GynanuraH GupukManap V3
TApKUOKM OMJIaH TajloreHIapiaH OMMHATUTAH MOIIATApHUKUTA
yxwad keramu (YHUMHT Tapknbuaa 2 Ta y4 60F Ba a30T aTOMJIapHIa
2NIEKTPOH Xydriaap 6op):

H, + C,N, —> 2HCN
C)N, +2KOH —> KCN +KCNO +H,0

C,N, + Br, —> 2CNBr

Hdumman sTuaeHAMaMuH uiiab YMKapuiinga, MeTawiapHu
KMPKMIIA Ba DaiiBaHmiamia EKunru cudaTtuia niiaTIamm.

Auuwnanguamunag HN - C(NH,), NHCN auiman
Xocuianapugan xucobnaHanu. ¥ MemaMuH caHoaTuaa,
IulMaHaMaMun — GopManbierun cMoianapy Taiépnainaa,
OapOuTYpaT KUCI0Ta Ba YHUHT TY3/1apHHU OJIMLIIA XaMJa MOKCHIT
CMOJUIADY KOTUPTrUYIapu cudaTthaa HUUIATHIALN,

1, 4-muumandyren — 2 — NCH,CH = CHCH,CHN xam
JMUHMAHHUHT X0CcHiacu OYnub, afunoNMHUTPUIHNA OJUINIA
VILITATWIIAIN,

Huanung xucaortaHCN. Panrcus, edrun, yaysuan
CYIOKIHK, 26,5°C na KaitHaiam, auunk, 6010M Xuaura sra. DHr
KYWIH 3axapid Monjanapaan oupu. Cysnm sputMacHia Kyucus
KHUCIoTa XoccanapuHu HamoéH kunamu (K = 2,1107).

CyBcu3 cyloK, MaHMI KUCIOTA KYWIM MOHJIOBYM IPUTYBIH
6ynub, yHIa opUraH NEKTPOIUTIIAp MOHIApTa AMCCOLIANIAHANN.
Linanun kucnora UKKM X KypuHuira sra 6y1muo, Tayromep My-
BO3aHaraa Oynany:

H-C=N.2ZH-N =C
CaHoat/la UMaHUO KUCJAOTAa KyWuIaru KaTaliuTHK
peakuusuiap 6uaaH onMHaIN:
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Ge,.. 60FC

CO+NH, —> HCN+H,0

P1. 100KFC

2CH, +30, +2NH, "™ 2HCN +6 H,0

Lluanun kucnora KUIIOK, XyKaauruiaa, 6as3yd cMHTEe3napaa
Ba KOMITIEKC OMpMKMasap ONULLIa MIIaTAIaan.

HCN Tysnapy 1 v a o u i 1 a p aevinnany.bynapran RCN Ba
NaCN amanuif axaMuarra ara. Yiap cyBia sXuiu 3puiigurad
jaxapau mommanapaap. CaHoaraa METAIAPHUHT aMUUTAPHUHA
IOKOPH TeMIIepaTypana KyMup ounan kusnupu6 onvuanu. Cysna
rMIPOJIU3IaHAIN:

CN- +H,0 —> HCN +OH~

[Ivanwun KKCIoTa TY3/Iapy 3pUTMATapyu UITKOPUil peakuysira
ara 0ynub, ViIapHUHT XUAW LMaHUL KUCIOTAHU IC/IaTanm.

KCN 6mran NaCN Kuc/10pozt HIITAPOKH/IA OTTHH Ba KyMyll-
HY SPUTHLITA KOAUPIuTK cababny Oy MeraulapHu pynajapiaH
axpaTub oA KyuraHmiand. By Ty3nap opraHuk cCUHTe3apaa,
ranbBaHOIUIACTUKA Ba TajJbBaHOCTErMsla MILIaTHIAIN.

Tapkubuna tmas rpynmna Gop KOMIUIEKCIap XaM aHuyarmHa
yupaitma: K, [Fe(CN),], Fe(CN), - 4KCN, K,[Fe(CN),] wynap
JKYMJIaCHIaHIup.

Pomauuna kuciuora— HSCN.Tuoumanar kuciao-
T a xaM 1ed atanaim. Y MKKM TayToMep Xonna 6ynamu:

H—-S—-C=N H—N=C=S§
Tuoumanar HMzoTroumanar
KHCIOTa KMC/I0Ta

Y MOWCHMOH, yYyBYaH YTKUP XWUIM CYIOKJIMK, OCOHIMHA
napyanaHamy. PogaHui KUCIOTAHHHT CYBJIM DPUTMACU Ky4IH
kucnora 6ymu6, K = 0,14, my cababnau UIIKOPUil METa/LLIADHUHT
TY3J4pH OVyIraH pogaHuIap TMApoaM3ra yypamaiind. Pomanun
KMCIOTAHWHT aJKWJI XOCHJajapu MabiyM, YHHHT ¥3ulaH
TUOLMAHATAapHY ONMIIAA KyIUlaHUaIu.

PomaHua KucioTa Ty3napu (poraHumiap) Kpucrauiap 0ynuo,
KVIaapy cyBaa, cnuptaa, >pup Ba aueToHna apuiinu. CyBaaru
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apuTMaIapuia Kucaopon 6wiad cyisgariap Ba HCN raua okcuji-
JlaHa/iu, XJ10p Ba OpoM OmiaH OMPUKHMO, IIMAHTATIOTeHIN X0CHIa-
Jiap 6epamu. Temup Onnan Merauiap polaHWIapyraya, pyx OwiaH
(HCI sput™macuia) aca CH,NH, Ba H,S raua Kaitrapuiamm.

Ponanwinap Merani nMaHMuIapu OWIaH ONTHHIYTYPTHUHT
y3apo TabCMpH HaTWKacuia omuHany. Meramn cynbgariapy éku
HUTPATIADMHUHT 6apHii Ba HATPUIA THOLHMAHATIIAPUIA AJIMALLITH-
PUITMLIM XamJia MeTajliap ruapoKcuiapd €ku KapboHaraapu
PONAHWI KUCTOTa OWITaH peakiysira KUPUTHITaH/Ia XaM POIaHmI-
Jap Xocui 6ynamm. :

Ponarmnnap racumii OuiaH HMPKOHUI 3KCTPAKIMSCHIA PeareHT
cudaruza, TeMHp Ba TIYIATHY TOONANIA, radiamMaliap UIUiab yuKa-
puuIna, ralbBaHOTEXHUKA, COBUTYRYM APUTMaNapHu Taiépraiia,
(bororpadmsiia, Mera/uiapHu (GOTOMETPUK YCyil OWIaH aHUKJIANIA
Ba 11y Kabu OOLIKA UIIUTAPIA KeHT KYIUTaHiamu.

X111 bObB

KPEMHW BA YHUHT BUPMKMAJIAPU

Tabuaraa Tapganmmu, oaunumn Ba QUMK Xoccanapw.
Kpemuauitaunr tabuaraa 3 ta 6apkapop usoronu 6op: #Si, 2Si
Ba ¥Si. Ep xabpuma macca 6yiinua 276% uu TamKua aTamum
(kucmopomiaH KeWWH MKKMHYM YpuHna Typaau). Kpemuuii
tabuarna SiO, xpemuwuii (1V)- oxemn, cunmkar anruapun,
KYMTYIIPOK Ba CHJIMKAT KHMCIOTA Ty31apu (CHIMKa™iap) Xonuaa
yupaiiau. Y uuHT OMpMKManapuiaH anioMOCHINKAT (ala InarTy,
CIII0Aa, KAOJMH Ba O0ImIKa) jap aiHWKCA KEHI TAPKAJITaH.
Kpemuuit MuHepaiap Ba TOF XWUHCAapy Tapkubuaaru 6o
AneMeHT XycobnaHamy. Y CUMITUK Ba XalBOH/IAp OPraHU3MUIA XaM
yupaim.

KpeMHUHHUHT 2J1eKTpOoH KOoHMurypanmsicn KL—3S? 3p.
Hactnab 1811 imnma XK J1. Teit-TTroccak Ba JI.K. Tenap Tomonmnan
OJIMHTaH. DPKUH X0Jaru KpeMH#ii Maiina ok KyM-kpemunit (11)-
OKCHAHM MarHui 6umaH Kusaupud ojiMHanm:

SiO, +2Mg — 2MgO + Si

aMopd KyKyH
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Texnukana rerpaxiopeunian — SiCl, ian axparn® ojiMHaIu:

SiCl, +2H, —> 4HCl +Si

Kpucraiin xonnaru KpeMHUH KYHFUp-KyJapaHr 0yuu0,
CMOJIACUMOH ANTUPOK. YHUHT KPUCTALl TYPH TOMOHJIAPH
viapkasjailral Kyo maxkiauga (oIMOCHMKH Kabu) Oynanu.

Kpemuuit apumytkasruy 6yimb, MK, - Hypaapuu YTkazaam
(kaprapuin xyeyeusiti 0,3, cunnupuin kypcatkuuu 3.87). Yuian
dhoToaneMeHT, KyuyaUTHUPruy Ba TOK TYFpujiaruuiap
raképnanamy, KpemHuit acocuia TaiiépiaaHraH 3J1eMEHTIAPHUHT
250°C raua wiail oaMmy yHaaH (oiIanaHuIl COXATapUHH
KeHralTHpaiu.

Kumésnmit xoccanapu. KpemMuuii cyloKkgaHTUpPHITaH
MeTaulapia SpUian, acTa-CeKMH COBUTHJITAH/A, OKTa3JIpUK
[AHKapa XOCHI KMIUG KpUCTAIaHa M, OKCHUTAH M1 AApakacH
—3, +2 Ba +4, [1act TemuiepaTypana y KUMEBMIA XKuxaTiaH MHEPT
xucobnanamu. Kucnopon armocdepacuaa 400°C pan okopuna
okcwutaHam. ['as xonmaru sogopon (hropua 0uinaH ominii
[LIAPOUT/IA, BOIOPOI XJI0PU/L Ba BOMOPO OpoMuIap buiaH sca
400 — 500°C pa peakumsira kupuiuaad. KpeMuauii ranoresnap,
BOAOPOI Ba yrjiepoja Ounad OUPUKUO TErUlIIUYa KPEMHUIA
raJloreHu/U1ap, CUjianap Ba Kapoui (KapbopyH1) X0CH KUJIAau.
QurruuryTypt Ba aszot ounan (600 — 1000°C ma) xam Oupukann.
bop 6unan SiB, Ba Si,B, Kabu OGupuUKMaIapyu MabiIyM.

KpeMuuii Bogopoa ¢ropui OuilaH HUTPaT KUCI0Ta apajiani-
Macuad, MIIKOP Ba KYNTUHA METAUTAPHUHT CYIOKJIAHTHUPUIITaH
spurMmanapuaa spuidan. Miukopnap kpeMHuii 6unaH peakuuara
KUPpUIIMG, BOIOPO/ BA CUJIMKAT KMUCAOTA TY3MapUHHU XOCHII
KWIaam:

Si +2KOH + H,0 —> KSiO, +2H,
Si +2NaOH + H,0 —> Na,Si0, +2H,

KpeMHUWHMHI KYIITMHA MeTaaaap OuiaH XOCHJI KWiraH
cummumanapu (Mg, Si, FeSi, Cr,Si Ba X0Ka30) KMHUH 3puiAINTraH,
IEKTP TOKWHM YTKa3yBuu MmarepyauiapiaH xucobiaHand. bynap
XOCCanapy XUXATIAH MHTCPMETAT BUPUKMATAPUHHI 3CIaTalIN.

Keapupusr Tysumnm Ba xoccasapu. Ksapi kpucrawn Xo/uariu
kpemumii (IT)-okennpan ubopar, Tabuataa yupaiiny. KBapLUHuHI TUHEK,
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PaHICU3 KPUCTALIAPU OJITH KMPPATH MHPAMUAIAIA KOIWIALITaH OiTTuy

KHppaiu NpMsMa 1akiura ara 6yiauo, Tor Gwuypu neiinnamm.

Apanamvanap tabeupuia 6uHadia panrra OysiiraH TOF GWLTYPU
amemucm, KYHFUP PaHITIACK TYTYHCHMOH TOMAa3 jie HOM OJITaH.
Ksapui kiipunniiapuman 6upy 4akMok Touywmp. Maiina kpucrain
XOIJIArM arar BaAumMa Xam KeHr rapkanrat. Keapii KymruHa Mypakka6
TOF XXUHCIapu (IPaHuT, rHeiic) Tapkubura Kupamd. Omii KyM
KBapIHUHI Maiiia KUCMUIIP.,

KBapu ommmii inapowtia cysna nespinu spumaiiam, nekun 6ocum
ocruna kusmipwirat cysia 100°C nan rokopuia spuismi. Mana iy
yeynuas (oinananud, cyHbuii KBapLHUHT MMPUK MOHOKPUCTAJI-
Jstapn (30 cM Ba yHAaH 10Kopu) Yeruprnamd. Ksapi KHcoTanapia
apuMaiim, OyHnan dakar Boopon GTopua MycTacHOIMP. Kgapir
Ouian HA Gupykkania Kyiuoaruua peakimsi Bopanu:

4HF + 8i0, —> SiF, +2H,0

SiF, + 2HF —> H,|[SiF,]

Kgapit uiikopnap 6unan peakuuiaTa KUpUIIKUG cuankariap
Xocui Kunaau. bywpaih Mommanap xBapu 6uiaH MeTamr
OKCHMIUTAPUHM apallaliTUPUO KU3MPWITaHIA XaM Xocu 6yiany.

Ksapii to3a kpemHmit, Kpapi LIMILA, CHIUKATIBIAT abpasuB
MaTepuaiiapu kummarbaxo rouutap taiéphamma xomaié
xucobiaHaau.

Kpapn mmmwa. Ksapu wmma yibTpabuHadiua HypiapHu
YTKa3anu, OKOPH TeMINepaTypa TabCUPUFA YMAaMIN. Y HUHT
TEPMHUK KEHTaluul Koa(pHUUMEHTH XKyna KHUUK 6yn1uo,
MCUTWIITAHA €KH COBUTHIraHIa XaXMHu Ysrapmaiinu. Ksapn
mumann 1500°C rava Kusampu6 coByk cysra TYLIMPWITraHaa
YHTa Xeu HUMa KWiManau. BaxoiaHku, ouinii lMinagay scairasy
TYypau Gylomaap 6Mp 03 KM3AMPHUITAHAA CYB TOMYMJIApHU
Tabcupunan pap3 keraau. Ksapu mwima kumé canoarmia,
nabopatopusi ac60b1apuHu sicalia, yTra Ba KYUJIU peareHTjiapra
IMIAaMITA WIWILIAP, KyBYp (Haifua) Ba peakropiap Taiépiariia
Kyiutanwianm. Tu66uéraa, Kuuo, wamuii uiiap sa OouiKa KaTop
COXanap/ia KeHr KY/UIaHWIaauran cuMob 1amMmanapy Xam KBapi
HIMaAaH Taiépianany.
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CunmukaT KUCJIOTanap Ba YJAapHUHT Ty3aapu.
Vmymuit popmysacu n SiO, - mH,O 6ynu6, 6y epoa; n=1 — 2,
m= 1 +2 ra TeHr. DpKuH Xo011a MeTacuwiukar kuciora — H,SiO,,
oprocuaukat kucnora — H,SiO, Ba quMeracuiankaT Kucaora —
H,SiO, axparu6 onunraH. bynap WKKW HErW3iIM Ky4ycus
Kuenotanap xucobsananu. TVHUHTaH CYBIM 3pUTMaiapuia
sosuiap Xocun Kuaaam, pH > 5—6 na Oynap rejuiapra aiinananu,
KYPHTAHIa CUTUKAreJ1ap By>KyAra Kenaau. fHru OjIMHraH redib
CyB, KMCJIOTA Ba MUIKOPAA MawIyM Aapaxana s3puiinu. Cunukar
KMCJIOTA CYBJIA KOJUTOM/ 9pUTMA XOCH Kunanu, CHimKaT Kuenora
TAPKHUOMIATH CYBHUHT Kamasi OOpHILIM YHUHT CyB/Ja KHMCJIOTA Ba
MILKOpJap/ja OJpyBUaHIMIMHM mnacaitTupa ©Oopanu. VY
KM3MUPWITaHia CyB OWJIAH CHJIMKAT aHTMAPUAra axpaTHuiaiu.
Cunukar kucnorta cunukarnapra HC/ éku amMmMOHMIA Xi1opun
TabcHup ATTUPUO onvHanu. KpeMHUIHUHT TTONUTAIOTEHITH
Supukmanapu (SiCl,) runponusianrania XaM CUIMKaT KUCIoTa
xocu1 Oymaaun. UKopuit MeTajiap CHIMKATIapH CYBIA DPUIAINA.
Byhiap spyeuan wiuwasap pednnann. DpypuaH WIMLIATAp KPpeMHUI
(I1)- okcnn — KBapUHM MILKOPUI MeTaiuiap KapboHaTaapu €Ky
rUAPOKCHLIApK OWIaH KU3AMPUO ONMHAIN:

$i0, +2NaOH —> Na,SiO, + H,0

$i0, + K,C0, —> K,Si0, +CO,

Mojlekyaacuia MKKW Ba YHIaH OPTHK, KPeMHUWI aromiapu
OVIIraH KUCIOTAIAD HoAUCUAUKAM Kuctomaaap neivianu. bynap
OJIMIA CHIMKAT KUCIOTAJIADHUHT KOHACHCATIAHUILMIAH XOCHI
Oyurajii Ba GoluKanap wyjaap xXymaacuaauaup. bynuai kucnora
Ty3jlapyd mohHcuiaugariaap ncd oputuiaanu. Cuauxkar sa
HONUCHIMKATIAPHUHT TY3WIUIIN PEHTIEeH HYPJIapu OpKaiu
TEKITMPUITaHIa KPUCTAILT MaHXapaiapaa TETPasap Makjmaaru
SiO, * annonnapu 6up-6upy 6UiIaH KUCIOPO aTOMIAPH OPKAJIH
OUpUKKAHJIMTIUMHK KypcaTnn. Terpasap Mapkasuja KpeMHUM
aToMu XolnamraH O0yn1ub, YHUHT uyKKMIapuia KucJaopos
aromaapu Typaau. Kpucraan Tysunumiura Kapab cujiMxariap
oxTuTa cvtdra 6VIMHAIN (IKKa-1KKa OpTOCUIMKATIAp,
NUPOCHIMKATIAP, LMKJIMK CHJIMKATIIAp, YeKCU3 3aHXHUpaaplaH
TAIIKK/ TOMNraH NMpoKCcuH Ba aMmpuboinap xamaa doukaiap).
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®a30oBUid TYpAapaaru KpEeMHUIA aTOMIApU aJliOMUHMIA
aroMJIapura aTMallMHHIIA HATUXKACKHIA UTFOMOCHITUKATIIAD XOCHII
G6ynany. TaOuuit cunukariapia KpemHuit Gunan amoMuHuik
aromyiapy ¥3apo Kuciopos ouian GornaHaid. AMOMOCHINKAT-
JIADHUHT MYXMM Ba KVI TapKAJITaH BAaKWIUIAPY Ja/1a HITATIAPUIHD.
Bynap Tapkubura KpemHmii Ba aOMUHWUIA OKeH/u1apy 6uiaH 6up
Karopiaa Kajiuid, HaTpUil €KM KalblUU OKCHUIAPH KUPAJIM.
[TnacTMHKACMMOH TY3WINIIra 9ra OYIIrad caiola ATOMOCUIMKAT
xucobnaHaau. Y HUHT TapkuOM OMpMyHYa Mypakkao Oyianu.

Typsn TYNPOKJIAPHUHT ACOCUHHU KAOJIMH TAIIKWI Kylaau. Y
ojianii jana wnatu (OpTOKJA3) AaH KYWUMWJIATH peakiius
HaTXKacua XoCH1 0Vianm;

K,0 - ALO, * 6Si0, + CO, +nH,0 =

=K,C0, +4Si0, * (—2) H,0 + ALO, - 2Si0, + 2H,0

To3a KaojuH Kam yupaiinu. OK paHriu KaojiuH TO3a
XucobaHajii Ba 03rMHa KBapll — KyM apajialimMacura sra 6ymamam.
Toza xaoauH YMHHK MITUIA6 YMKAPUIILIA MLILTATHIAINA.

Curannap. bup rypyx onumaap caHoat MUKECH/Ia METAILTYPrUst
CaHOATH TALUIAHJAMKIapKU XMcoOJaHraH nuUiaKiad axoiuno
XoccaJapHy y3ujla myxaccamilaliTUPraH SHTM Marepuail —
cuTaIHY apatiu. Kyueman kpucrananra mminaciMon dasonan
MbopaT CUTALT XKy/a IOKOPH MCXaHHMK NMWIIMKIMK Ba KUMEBUH
YMJAMIMAWKKA 3ragup. TexHukana curannap mHpoKepam,
JEBUTPOKEpaM HOMM OuIaH XaM Mabiym. Mukpokpucraiiap
Karranard 1 MKM gaH kuuuk 6§namm. Li O — Al,O, — SiO, acocuna
TaliépraHraH cutaiiap onTuk Tuimk 6¥ram. MgO — ALO, — SiO,
acocuary panuoTuHukIMkka, Cs,0 — ALO, — SiO, acocunarucu
9Cca MCCHUKJMKKA yuaaMian Oyaub, apuTwirad Merampiapra
HucbaTaH MHEPT panvanust Tascupura bedapk 6yaamm.

Curanapaad TpybonpoBowiap, KUMEBUIA peakToprap, Hacoc
Aerajnapu, (puibepanap, TeAeCKOILIAp Y4yH acTPOKY3ryJap,
IEKTPONK3 BaHHAJIAPK YuyH (DyTEpOBKA MATEPUAILIAPH, HICKTPO-
U30/IATOPJIAD, KOPPO3UATa YMAAMIM KYPWIHIL KOHCTPYKIHSAIAPU
Ba Oowkanap taiépaanaau. Porocuraniap aca MUKPOMOJIC
[UIATanapu, Mardyor cxemajapu naHemiapu Ba (hOTOIEKTPOH
Kynaintupraynap taiépiania uiiaTiiaam.

3le

Leonuraap. YMymuii hopmynacu MMO *ALO, *xSiO, *y H,0
O¥nraH amoMocwmKaTiap 0yi11uo, M — MLIKOpHIA €K1 MLIKOPHii-
ep MeTaul, A—YHUHT OKCHauum gapaxacu. Oumii iapouria
OUp XK TY3WIRILIKM OYIUIMKJIADU CyB MOJEKy/ajlapu Ouian
tinran 6ynaam. Cys 6YIUIMKAAH YAKAPUAUOD, SHA TV PUIKILN
MYMKMH.

Lleonuraap Gomika MojiajiapHu 0TUI (ajcopOLmsiian)
xycycugarura sra, ByirapHuHr Gab3uaapu spuTManapiaru
WOHIApPHU V3 TapKuMOUAaru WOHJAPHUHI 3KBUBAJIEHT
MUKJIOPHTa ajIMALITUPUILL XycycusiTura ra 6ynaam. Lleonutnap
TYPJIM KATTATMKIATH MOJICKYIaJapHu aXpaTulll XyCcycusaTura
raJiur| Tydaiiim MoseKyIsip a1akiap cudaruna Kyiianuiany.
Myxum teonutiapaan 6upu marposnt — Na, [ALSi.O, ] - 2H,0
O0ynu0, caHoAaT Ba XAJK XY KaJUTMHUHI KEHI coxajlapuia
WIILTATHIAA.

CHHTETHK LEOJWT/IAp OIWII MakKcanuaa HaTpUi CHIMKAT Ba
amoMmunuaTt apanammacu 80—100°C ma kpucTanmzaHaiu.
Kpucraaurra 15—20% €nminkoxk, goii Kyiuiaiy sa guaMerpu
2—4 MM 6¥iraH 1eoauT goHanapu TaiépnaHaau. KaTnoH
anMaiumHuig Hatuxacuaa (CaCl, spuTMmacuaa) HaTPUIIN
OMpUKMACHIAH Kaluili OUpUKMacura YTULIM MyMKUH OYuianu.
[MepMyTUT HOMJIM allOMOCUAMKaTiAap OyF KO30HJapuua
MLLTATUJIAAMTAH CYBHU IOMILATUII MaKcanuaa KyriaHuiaiq
(CyBmaru Kanbliil YPHUHW HATPUI Srasuiaiiim):

2Na [AISi,0,] + Ca?* —> Ca [AIS,0,] +2Na*

Xocua oynran kanasuuim nepmytutHu NaCl aputmacura
TYWIMPCaK, Y KaWTanaH Y3UHUHT jacTiabky HATpUIIN
¢opmacura yraau:

Ca |AISi,O ] +2NaCl —— 2Na [AISi,O,] + Ca(l,

[leonuTnapra WoH aimMallTUpruuiap 1ed Kapam MYMKHWH.
Omumit neoamtiapaa SiO, nunr ALO, ra Moab Hucbaru 1 man 2
raua Oynanu. by HucOaT kucimoranapra HeojuTiapua (9puoHHUT,
MOpIEHHT, KIIMHONTIWI0AUTAA) 6 Aan 10 raua 6¥namu. Lleonutnap
MojIaapHi KYpPUTHILLA, apajaliMalapHy axpaTuil, MOH
apajallTUpruwiap, KaTaausaTop cudaruaa KyiiaHuian.

Kpemumiinuar Boxoponm oupukmanapy (cmiasnap). YMymui

dopmysacu Si H, ,, 6y7m6, n =1 —8. Byniap kpemmnesonopon 16
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Xam aranand (yriesonopomiapra yxuran): SiH, — monocunan, Si,H,
— nuennad, Si.H, — Tpucunan, Si,H,, — rerpacwiad 6oru C — C
OoFMra HUcOaraH aHva KyucH3lIdru cababiam KpemMHHui atoMiapu
V3apo y3yH 3arkupin (-Si — Si — Si—) OupuxkManap Xocui KWl
xycycusitura ara svac. Cuwiamap yriaesofopoiapra KaparaHjia
oupmyHua Gexapop. Jlacriadbki MKKK BaKWIH ras, KOIraHiapy CHIiI
VYYBYAH 3aXapiiM CYIOKJIMKIap 0¥i110, CYB TabCupUia NapyalaHaiu.
Cnivpr, OCH3UH, OITHHTYTYPT Ba BOIOPOIIA DPUIM, KUcioranap
ounad (HCl 6ynnan MycracHo) peakiusira KUpUIIMangu,
rajioreHjiap ouiiad noptiab peakiysira KUpUIaiu, MuiKopiap OuiaH
OupuKamIn.

Mowuocuaan — SiH, rpusrokcunanan 20 — 80 °C na
HATPHI MIITHPOKKIA Napuaiab OTMHULLIA MYMKYH. Y HU MeTa/1ap
CUAMLIMIUIAPUTA KUCA0TA KM MILKOPIAP TABCUP STTUPUO OIHLL
XaM MYMKWH:

Mg Si +4HCl — SiH, +2MgCl,
Monocunas xasoga y3-Y3unas oxeumianuo (EHul), KpeMHU
JIMOKCH]L BUJIaH cyBra aitnaHanu:

SiH ,+20, —> SiO,+2H,0

CyB TabcUpHIA 3¢a KPEMHUM TMOKCHA OMNaH BOIOPOI XOCHII
Oynanu:
SiH +2H,0 — Si0,+3 H,

Vuiby peakiyst MIIKOPUIT MyXUT/IA siHA XaM Te3poK, bopaau:
Si,#2NaOH + H,O —— NaSiO,+4 H,

KpeMuuiiHuHr snekTpoMycdat aneMeHTIap, acocat MeTauiap
OunaH XOCHI KMJraH OUpMKMalapy CHIHIMAAAP Achunanm.
Hunkopuit Ba HILIKOpUIi-ep MeTaniap, MUC Ba PyX rpyrnadaiapu
MeTayuiapy Ousad Geprad CUIRIHIUIAPY CYB OUIaH MapyaiaHalu,
KHMCJI0TA BA MILKOpAaap OWiaH peakumsra KMpuluaam. Xasoja
KM3AMPWINaH/a Ba rajioreH OyFiapy TAbCupuia alaHrainasanm. byr
€KW SpUTWIraH onTHHryrypr, (ochop, ceneH Ba temnyp GuinaH
peaxkLusra Kupuilamu.

MeTramapHUHr CHIMLIMVIAPY KPEMHUIA Ba MeTaiap apanalima-
napuan Ku3maprn (500-1200°C), metauiap okerwiapuau Sl éku SiO,
Ounan apanamTupud kusmpunl, merawtapuu SiCl, sa H, 6uinan
peakumsira kupuraim &ku K, SiF, Xxamaa meraun okcuiiapn
apaialiMacyiHy JIEKTPOIN3 KW iynm Ounan onvnamy. Temup,
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vMapraseir, 6op CHIHLMINIAPU, BOITRppaM Ba MOITMOACH ACHITUIIAJI-
llapy aHa IIyHAAH yeyi1 GunaH Talépiadany Ba Kyiuab niuariiiang.
Crmumuiap KepMerap KOMIIOHEHTH, HCCHKIMK Ba KOpposHAra
UunamMiIM QyTepoBKAIAp Talépiiaiil yuyH XoMarué Xucotmanaim.
Kpemuuniiopranuk ompaxmanap. Cunukonnap. Mosekyiacnna
OuTTa éK1M GUP HEeUTA KPEMHHIA ATOMM YIJIEPOI ATOMM OWiIaH TYFPAIAH-
TYFpU €K1 OOLIKA 3neMeHTIap aToMJlapyu Opkaiu OOFJIaHTaH
OGupukMaiap 66, MOHOCHIAH XOCHIaIapy cudarTiia Kapalaim.
Kpemtuiiopranmk Gupnkmanapia 6apua ypuHoocapsap KypcaTiianu:

(CH,), SiCIH - jmMeTuaxiiopcuiaH,
CLSiCH, SiCl,- 6uc-(TpuxIopCHIn) METUICH.

Moromep Xon1aru KpeMHRIOPraHnK GUpKMaiap 91eMeHT
xosnarunary kpemuuiinm éku SiCl,, HSiCl, ékn Si,Cl. H1 opranuk
Oupukmanap OunaH peakuMsira KUPUTHUIL ACOCHIA XOCH.JI
KyuiHanu. Bynap kpemuuiiopranuk nojaumMepaap (CUIMKOHIap)
QIMLLITA XoMallue 6VIub xusmar Kuaanm.

Kpemuuitopranuk moiamumepiap MakpoMOJIEKy/ia 3BEHOCH/IA
KpeMHMI1 atom1apyu G¥nanu. Acocuii 3aHXKUPHUHT TY3HINILIHTA
Kapab Oynap 3 rpynnara Gyminaau. Bupuim rpyrinara aHOpraluuk
3aHXHpPIA KEeTMa-KeT KenyBuu Si Ba opraHoreH siementiap, O
€k N Cku S aromsiapu OyiraH noJMopraHoOCHUIOKCaHJIap
(nosimopraHocunazannap, MoJIMOPraHOCHIOKCAHIAP) KMPaIu:

¥ R
|
e .‘[ii— — Si— NH
|
B n R n

Ynapna yriepoa KpeMHUN atomiapu Ouiad OOF1aHTaH €H
rpymaapaa xxoinamama. Mkkuuau rpynnara Catomiapu Kerma-
KET JXKOHJalraH opraHoaHOPTraHWK 3aHXHUPIKM GHpHKManap,
YYHOHYH, [TOJMOPTaHOANKMIICH ((heHuiieH) culanaap Kupamm:

R
I
— Si—
|
. R
™ n
CyHrru yuuHuy rpymniara aca Si aTomiapu €H 3aHXupaa
JKOMTALITaH OPraHUK 3aHXUpAu GupukMaiap (HoauaiKunieH-
CUNAHIap) KUPaam:
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SiR,
—CH~CH-— |

Ky¥pcaruiran kpemuuiiopranuk nojmmepiapia R=CH,, CH,
sa C, H, Ba Gowka rpynmnaiap 6ymiim MyMKUH,

Kpemuuitopranuk rojpuMep1ap MOHOMEPJIApHU nonumMepat
(Macanan, aHWOH NMOJUMEPAAHUII HYAu OWiaH) ruiapouTHK
[OJIMKOHACHCAUMsIA0 éku yHra yxiain fouka iysuap ounan
ONTMHAIIM.

Monekyisap maccanapu okopu 6yaagu. KpemuuitopraHmk
GupHkManapnad 6yarad NoAMIUMETHICHIOKCAHHUHT MONEKYIIAP
maccacu 2 800000 ra 6opanu.

K pemHuitopranvk Gupykmanap HUXosITjia KUMMat/iy Ba yaura
X0C Xoccajiapra arajaury OuiIan axpaiaad, ¥YTa ract TeMieparypa
TAbCUPHUIa XaM, IOKOPU TemIiepaTypara xaM Oapioiu 6epa oayBum
nojauMepaap KpeMHuMopranuka mMaxcyaunup. KelimHru
Huuaprada Tabuuit Kayuyk pesvHa caHoatw YUyH SHI SXOIH
xomamé xucobdnaHapm. JIeKuH Xo3up Tabumil Kaydyk TexXHuKa
Tanabaapmra TYIMK, Kapob oepa onmaii koo, —60°C ga Tabuuii
KayuyK MypT OY1M0 Kosamu - can Oykuica cMHKO KeTaBepanu.
BaxonaHku, KpemMHuiopraHuk cinkoH, kayuyk 70—80° C nman
MCCUKJIMKKAaYa YUAAMIHN.

KpemHuiiopranuk oupukmanap (pakat KaTTuk XoljaruHa
sMac, OalIKM CYIOK XoJima Xam vuuiatTuauiiii MymkuH. Cylok,
XoJary GupukManap xaMm KVIrvHa KMMMATIM Xoccalapra ara,
MacanaH, Maxcyc KpeMHUHOpraHUuK CYIOKIUK GHIaH HHLIAHTaH
ABTOMOOWIIL OMHACH CYB IOKTUPMANIK, I0MMO TO3a TYpaluraH
Oy konaau. ManiymMKu, YMHHU, OiiHa, EFod, KepaMuKalaH
sicajiraH OyloMJIiap HaM XOJAMIa DAeKTP TOKMHUW YTKa3uLl
XOCcacura ara. Arap yaap 101ka KpeMHUHOpranmk riigéHka unan
KOMJIaHCa, U30ASTOPAMK XOCCACH Xap KaHaal 11apouTia Xam
yarapmaitnuran 6Vub konaau. Macana, mansto Marepuaiiapu
KPeMHUHUOPraHuK CYKJINKIAP OuiaH ULLTAHTAHAA KYPUHUILN
yarapmaiim.

DTUACKUIOKCAH CYIOKJUIH KOFO3, KAPTOH, rasMona Ba Oollka
Hapcanapra IrKa IEHKa cugariia KOTuIaHraHia yaapra cyB TaLeup

armairad 6ynagu. Wy iy Gunan Honup kurobnap, Kynésma sa

XYOKaTIapHM abamnii cakyiai MyMKUH. By CYFOKTMKIAPHUHT sTHA GUp

aXoinb XyCycusTH LIyHIaH uOOpaTKH, ynap Gyiomaapia maiina

TermKyanapHy Gepkurmaiiam. [yHnail kKunub, kpeMHUiopranuK

nonyuMepnap 6wiaH Koriadrad OyioMaapian xaso Gemasion Vra-
320

R e

BEpanu, CYB 3ca aco YT™aiiu. by cyiokauK OMiaH KILIaHraH rasMon
Ba Ooluka OytoMiap xyga MaiH Ba SATHUPOK, Oynanu. Kpemuuii-
OpraHyUK NOTMMEP/iap HOHBOMYMIMKAA XaM KeHT KY/UTaHWJIMOK 1A,
KpeMHHHOpPraHuK MOJIUMEP MaTepyuaLiapra Kyeul Hypu, 030H Ba
JKyaa KywId KMC/IoTa XaMa MiKop Tabcup atMaiim. KpemHuii-
OpraHuK NOAMMEPJIAPHUHT XM3MAT JABPH OPraHWK MOJIMMepnap
XM3MaT JaBpuaaH Kamupa Oeuw-yH ©Oapasap x¥naup.
KpeMHUMOPraHUK MONMMEPIAPHMHT KYIIAapH OYMK ajaHraja
EéHMalin. Ynapnad yr yyupyBunIap, METaJLTypriap,KuMeé caHoaTH
XOMUMIApKH YYYH KUMMM-Keuakiap, kadeniap, 2JeKTporeHe-
paTopyap, TpaHc(OpMaTop Ba 3JEKTpPOTeXHMKa acHob-
yCcKyHanapuHu  Ttaiépnampa  MyBaddakusTr  OunaH
dbonpananuaMoxaa. KpemHuiopranuk oupukmanap ouinax
KOIUTAHTaH METaJUl 3aHIIaMainy, yHUHI' XM3Mar Jiaspyu Oup Heua
yH GapaBap opramy. KpeMHMiOpraHuk Gupukmanap acocuia
SIPATWITaH JIAKNAP XyNa I0KOPY TeMIIepaTypa TabCUpUra YhJamMiIn
0y1ub, 06-xapo y3rapuiluiapd, HAMJIMK Ba TYpP/IW pearcHIjapra
Hapnolu Bepa onanu.

KpemHuitopranuk 6upukmMaiap Tu60MET Ba dapmanenTrka
caHoatUna Kyrninab kyyuiaHuna 6onutaHoy. YiapiaH sicanrad THLL
MPOTE3Napy HaM TOPTMAKIM Ba OBKAT KONIMKJIAPUHU TYTMAMIN.

KpemHuiiopraHux oupyukManap 5HT KMMMATIM SpUMYTKa3ru
Oynranu cababnu panuoTeXHMKa CAaHOATHIA XaM KeHT MILIaThIanu.
I'yrypr KyTHUaCHAECK KelnaauraH YyHTaK pamronpUEMHUKIAPHIaH
TOPTHO, KOCMMK KeManapa KyJuaHuIaérrad paronprueMHUKIIapIa
XaM aHa Iy sipuMyTKasruwiapaaH QoiaanaHiIMOK/Ia.

KpemHuiiopranuk OupukmaiapHu (yaap rnoaumepopra-
HOCHNIOKCAHIAp ed XaM atajalid)gparTuill Ba yjiapiaH aMaliia
doitnananuuina akaneMuk K. A. AuapuaHoB 6oliink 6up rpyrmna
QJIUMIIAD MIIM HUXOATIA aXaMUATIMINAD.

KpeMHUuliHMHr rajoreHnu 6MpHUKMATapHu.
KpeMHMid rajoredyiap 0uaaH OCOH peakumsra KMpUIIaau.
Kpemunii ranorennaiapaan SiCl, 6unan SiF, Myxum axamusira
ora. SiCi, Kylinnary peakimsuiap acocuia OlMHaIN:

180200 °C

a) 2FeSi+Cl, —> 28i(l, +2FeCl,
Yumby peakuusana Si,Cl, Ba Si,H, nap xam xocun 6ymauu:
- 6) Si0,+2CL+2C —> SiC|,+2CO

SiCl,—57°C na kaitna6, —68°C na KoTammra paHrcu3 CyIoKJImK,
suward -1,5237 (0°C). Cysna Te3 runpoiusiaHaiiu:
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—-3Hp —> S0, H,0+4HC

acocaH KpeMHUMOpraHuK OWpuKMalap CUHTE3BAA KyJIJTaHWJIAIN.
" p4~D-"""Pur H"30" GuiaH KpeMHUI AUOKCUIHUHT y3apo
rabcupraaH X ocwl OyJIaau: .

A0*+CaP*+rH"30, 511", +2CalO"+2HUp

51P4 ~yTkup 5"Mmm paHrcus ra3 0yaub, cyBna ruapoJiusdiaaHaiau.
Crmmpr Ba atteToBaa apuiiny. @TopcrMKaTiiapHu TEPMUK HapJyaiad
onunHaau.81p”-rekcadpropcunukar kucaota HIA3xP"
Ba aHOPraHUK (GTOPUIJIApHU OJIMILIJIA ACOCUI XOMAIUEAUD.

T'ekcadropcunukar kuciora 81?° HUHT TUAPOIU3UAAH 5 0CT
oynamu. By kucnora spkuH x.onma TypraHna HP owian 81P" ra
napyanadanyi. CyBid 3puTMacuaa GapK apop MKKW HETU3IN KydIn
kuciora xpcoonaHaau (0, 1 apUTMaHUHTAUCCOLIMIAHUIIIApaKacy
76,0 % rta TeHr). 8lp/"- oKTadApHWK Ty3wiuiura (3pM~*-
rudpuIaHUIITa) ra.

T'exkcadropcunukar Kuciaota Ty3napy (hTopcuivkatiap) MabiyM.
BynapHuHr Kyriapy cyBoa siXiuy 3puiiny, ¢ak’ar HaTpuii, Kajluid,
pyouaouii, 1e3uii Ba 6apuii GTopCHIMKATIAPU HUCOATAH KaM SPUIAIN.

T'ekcadropcunmukar KUcCJIoTa Ba YHUHI 0ab3u OUMpUKMaiapy
JIe3VHMEeKIsUIaIl UIIapyaa €rod KOHCEPBAaHTH YpHUOA, IIWIIA
Taiiéprala, TyMpoKIApHA MYCTa3IKaMJIOBYM peareHT cudartnia Ba
OolIKa co)nanapaa KyJ/UIlaHWIaIu.

KpemMmuuit kxapobun(kapbopyHn)81C-kKk"aTTuk.,
1<pitiH spyBYaH MoaAa. Y HUHT KPUCTAILT ITAHXKAPACH OJIMOCHUKHTA
yxuranr. KpeMHmi1 KapOu 371eKTp Iewiapyaa KpeMHI THOKCUIHIA
yIjiepon OWiaH FOK,0pd TeMIlepaTypaia K M3IMpr0O OJIMHAIN:

3C+810. 22 g1Cc +2C0

Y Kucaopon MINTUPOKUAA SPUTWIITAH WMINK Opjiap OMIaH Te3
peakumsira kupuinagy. 600 "ChaH 10K opy TeMiepaTypana XJ1op OuIaH
pcakuwmsira kupuiaay, 1300 "CaaH 10K opuna 3ca TUAPOJIM3IaHAIN.

YHUHT K,aTTUK;JINTH OJIMOCHUKUTA SIK;uH. KapOopyHI sspum
yrKa3rmd xoccara sra. To3za KapOOPYHI 3JEKTP TOKWHH SIXIITHA
yTKa3aIu.

AGpa3uB marepuai cudatuaa JIeKTp Irewiapyaa, MaTpyuiaiap
Tai€piaiiga, yIra YyruaaMiIn OylomIap WIDIA0 YWK,apyIlaa, JUOLI
Ba ¢hoTOmMOMIaApaA KEHT KyJIaHWJIAIHN.

Kpemumii Ba yHMHT OMpUKMATAPUHU Ky UTaHWIuIM. KpemHuit
TeXHUKaZa ITyJIaT Ba paHIJIM MeTaulap CaHOATHIIA JICTUPJIOBYM Ky-

3IT, ;.

mMMYa MaTepyan cudatiia KeHT WILIaTuiagn. To3a KpeMHU
* JJICKTpOTEXHHMKA Ba 3JIEKTPOHUKAIAa IUOIJIap, TpaH3UCTOpJap,
K)xopu BosbT/IM TUpHCTOpPJIap poToy3rapTkuuiaap cudaruaa Kyi-
namwiany. KoTummMaitap Taiiépaliga X.aMm KpeMHU XU3MaTHIaH
()oinananwiany.

Iluma Tonanap, cutajiaap, 4'MHHMU, LIEMEHT, KepaMUKa
oOyromiap Ba 00MIK,a X1 MaTepuauiap OIyHENa MUaIura MUiInoH
* [oHHaMa0 MIIa0 YMK apuiagu. AJIOMOCUIIMKATIAp, KPEMHUA
OKCUAJIapH, LICOIUTIap Ba OOLLK,a YHJIa0 X1JT MypakkKad TapKuOJu
OUpUKMaJIap TYpJIM CaHOAT peaKLUsUlapuaa KaTaam3aTop Oyiano
Xu3MaT K WwiMokna. KpeMHUI opraHiK OUpUKMaIapaH CyB OCTH
Kabelutapuaga, KUMEBHUM peaKTOpJapHU XalioBYM HacoC Ba
KyBypJIap Taiépiianina, CyHbUil K,0H TOMUpPJIapyd Ba KJIaIltlaHjiap
scalia KeHr ¢goiigaiaHuiaéTraHiuru MmabiyM. KpeMHuit kapou,
Oypryjail WIIapy, CTAHOKCO3JIMK, OMHACO3JIUK, IypaaropnK
Ba OOIIIK,a CO)"ajapa UILIaTUJIMOKIA.

KpeMHUITHUHT Kyl OMpUKMalapd MUHEpal XoMalléaup. Yiiap
mira MUWIIMOH TOHHAIA0 K,a310 onMHMOKAa. byéknap, murMeHT Ba
Ooriia 11y Kabu mMax CyJiomiap X;aM XajlK. Xy>KaIUTMaa KeHI UIIUIaTU-
nanu. Tapuxuii oOMgaIapuMU3Iary apxXUTeKTypa 6e3akiapuy, Oyeirap-
HM MMHT WWDIap JaBOMUIA y3rapTHpMaii cakmab KeslaéTraH Iiasyp
K.OIIaMaiapy X aM KPeMHMIT OGMPUKMAIapH aCOCUIIA Tal€pIaHraH.

KpemHMi1 Ba yHUHT OMpUKMaIapy aCOCHIA CHJIMKAT CAHOATHHU
PUBOXKIAHTAPUIIBIA PECHYOIMKAMM3 OJUMJIAPVMHUHT X HMCcCalapy
Karragup. 2Kymnagax, npod. A. X. McMousoB orupaiapy ouiaH
oupraivkiaa mMa”aJvii XoMallé MuHepasl OoNIuKiIapyu acocuaa
Haduc, MycTaxiaaM Ba HUCOAaTaH MacTPOK, TeMIIepaTypaa IMUIIaauraH
YMHHMU OyloMJIap OJIUII TEXHOJIOTUSICUHU SIpaTUO, Iad YmK apuiira
XKOpUM K WIMHIN. Xajl K, XY;KaJIUTUHUHT TYpJW COX.ajlapuaa
WIUIATWIAOWTAH SIHTA COMNOJI Ba KepaMHKa Max CyJIOTIapyd OJIMII
TEXHOJIOTUSICHHU sipaTullaa sca onumiapaad @. X. Toxues Ba
H. A. CupoxxuiiIMHOBHUHT OJIMO OOpraH WIMUIA M3JIaHULLIapU
Ta?"cuHra Jjoiukaup. Pecyommkamuzaa uiuiab ik apyill CAHOATUHU
PUBOXJIAHTUPUILIAA X,aMAa TYPJIU XWJT YW IUHIWIapIaH paHIIv, OK.,
JIeKOpaTUB Ba MAaxXCyc LIEMEHT MILIa6 uuK aputia M. Toumynartos,
N.C. Kanuenonsckuii Ba T. A. Otaky3ues oyinb 6oprad WIMHIA UILI-
nap xarra a?"amusrra sra. [lluia Ba muiina mMax cyJ1owiapyd paHIId
Ba TEXHVIK IIHIIIA OJIVII TeXHOJIOTUSICMHU sipaTuiia A. A. McMaros,
C. K"ocrmoBa Ba OOLIK aJITapHUHT WIMWN-TAAKIL<.OTIAPU caHOoaTIa
KyJUTaHWJIa OOIUIaHAN. ¥Y30eK OTUMIIAPUHUHT MJIMUIA M3JTaHUIII-
JIapy HATVDKACH JIa3ep TEXHWKACU YUyH 3apyp OYJIraH MIIIIAHWHT
STHTY TypU OWJIaH OOMUTHIIAN.
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X111 BOB
TEPMAHUM, KAJIAM, KYPFOLLIUH

DieMeHTAAPHUAr yMymMuil TaBcudn, Tabuaraa yapamm.
I'epmanuitnan Kyprommura yrrad capu 6y 2aeMeHTIApHUHT
METAUIMK Xoccanapu oprub Gopaau. Yiuby KOHYHUST JIEMEHT-
JApHUHT (U3MK Ba KMME XOoccallapuia XaM HaMOEH Oyiaam.
['epMaHMiAHMHT ¥3U KYNpOK KyulaHWnamm, OMpUKMaiapu sca
VHUQIMK KYTI Miatuamaiing. Kanait Ba KYproims Oupukmana-
pumas SnCl,, SnCl,: SH,0, SnO,, SnCl,: 5H,0, SnSO,, PbO, Pb,0,,
Pb(NO,),, Pb(CH,COO0),, Pb(C,H,), canoar axamusitira sra.

Ep koouruaa repmanmii 1,0-104%, xanaii 4 +10—3% Ba K¥proims
10 -10~*% muxnopna yupaiinu. bynap HucbaraH KaM TapKajirad
aeMeHTIapaaH xyucobnanany. [, Y. MeHnerees repMaHmii a/1eMeHTH
XOCCAIAPHUHY Y Xalli OUMJIMACHAHOK, aituh Gepran amu (1871 it.).
Fepmanuit ManGan cudarupa ynunr cynbduom GeS,- Ba
TOLIKYMMPHMHT Ky/HziaH choiinananmnami. Kanait Ba KYpFOIIMHHKUHT
Kaccutepur (Kasaironr) - SnO,, raleHuT (KYPFOLINH SUTTUPOFH) -
Pb S, anrsesur- PbSO,, uepyceut -PbCO, Ba kpokour - PbCrO, siapu
Tabuarna yupainm.

Oumumumm. GeCl, un runpomusnab GeO, Xochn KMIMHAIM,
KeUWH y KYPUTWIAAK Ba BOIOPOI OMIaH KalTapuiiaam;

650 — 700 °.C

GeO,+2H, ——> Ge +2H,0

I'epManmii KOHIIGHTPATH XJIOPUI KUCTOTA OHJIaH OKCHIUIAHYB-
Y MINTUPOKMA TIapyajaHTaHAa XaM TepMaHuid Xocui Oyianm.
Tosa repmanuit 3onaa6 spurhnr iy 6mnax (1000 °C arpoduna)
BakyymJia MOHOKPUCTAIIAPHH YCTUPUO XOCWIT KWITHHAIM.

Kanait 6unan KyprolmmMH oJMIza aBBajl Tabuwii pynanap
quioraims ycysiu 6unas 6oiintiiaagn. CyHrpa Merauiap Kyiuaarun
peakuusaaap épraMuna axpaTud omvMHaIN:

$n0,+2C =5 $n+2C0
3PS +3 0, —> 2PbO +250,

ANTAPHIT

PbO +CO ——5 Pb+CO,

Kyn muknopaaru kanad uwmsatub 6ynran xKoHcepsa
OankamapuHmn xj10p 6uiaH Kaiira niiad onuHagu.
Xoccanapu. [epmaHuii METAIUT SUITHPOKJIMTITA 372 MYPT MO/JIA.
Kanaii 6unaH KyproiiyH 9¢a OCOH CYIOKJIAHYBYAH OMILOK,
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meraunp. KypromuHa 3anropu 6y1ud ToBmaHanM, Kalai ok, Ba
Kysipanr 6ynaau, Ok paHriv Kaiai oiMoc Kabu TY3WJIHIITa 914,
Kyhpanr Kamait aca 13,2 °C pan nacr temiieparypana 6apkapop
OVIn0, spUMYTKA3M MY XOCCACMHU HaMOEH Kuitaim. Kyapaur kanai
OK, paHrJIurugaH (papk Kuinb, KatTuk, Ba Mypraup. KanaiiHuHr
yauHun mwakau 161°C jpan okopuma MaBxyn Oymanum.
CYIOKJIAHTUPHITAH Kalail COBYTUIAETTaHla METAJUTHUHT CUILTHK,
03ACH MawIyM OMp nmaitnaH CYHTr Xupaiamub KOMUIIW YHUHT
HIAKJT Y3rapuinura xoc Genruup. O3ruHa MUKIOpAArd KyJIpaHr
KaJlai To3a MEeTa/UT yeTUra Kyuuo kyiunradna, y tesna KyJapanr
KYKYHCHMOH Kanajira ailanu6 xonaan. by xonucanu wiarapu
“gasai Babocu” peimuirad. By epmaru o3ruHa MMKAOpAAaru
KYJIPAHT Kalaid KpUcTaul “xaMupTypyin” pouHu YiaHahiau, Kanai
MAMIDIAPHUHT KYKyHTa ailaHu® KOJIMIIM XaMMaHW xaiparra
conapau. by KaTTuk opkacuna pyii 6epyBum xonmcauump.

DfieMEHT aTOMJIAPHHUHT 2IEKTPOH KOOMKJIApK acocuid Xonat/a
KyiUHaaru KoHgurypaimsra ara 0y1amm:

Ge - 3d - 48 + 47; Sn-4d" - 58 - 55 Pb - 5d" - 65 - 6.

Vmby a/ieMEHTAapHUHT +4 ra TEeHT 10KOPM OKCHLTAHMIL
japaxacura sra OVIUIA KUMEBUIH OOFJIapHMHT BYXY/Ara
KeJIMIIuna Talllky KasaTaary 6apya 27eKTPOHIapPHUHT UILITHPOK
9TASTTaHIMTHHKA OMIAUPAIN.

Ge? kyunn Kaiitapysun 6¥sica, Pb™ Kyuwin okcuiosuu. Pbl,
¢xu PbBr, kabn 6upnkmanap 6yimaiiim. PbCl, - xyna xam Gekapop
oupukma. Pb ** HUHI OKCHIUTOBUWINK XyCYCUSTUHHHT IOKOPUJIUTH
KYPFOIIMH aKKYMYJISSTOPH MILIMIA SIKKOJI HAMOEH Oymanu:

Pb + PbO, +2H,S0, — 2PbSO, +2H,0

By epra KVpFoOIWH aHO, KVPFOIIMH AMOKCH KaTon OViIinb
xu3mar kunaau. OkcuuioBun OyVamaran Kucnorainap ounad
repMaHuil peakuusira KUpUIIMaiay, Kajail Ba KYpFOIIMH 2ca
peakuusaTra KUpuinaau, 6yHna Bomopon axpainbd uvukKanu.
lepmanuii, Kanai Ba KYproiuH oIIuH IaporTia, OKCUILIoBUMIap
UYIJIMrW/Ia MIIKOP apUTMaiapy OMTaH peakivsara KupuiiMaiiu.
AmMo 11y maiiTia peakuuon myxurra 6upos H,O, kupuruica,
yJIapHUHT 3pu0 KOMIUIEKcIapra aillaHTaHIMTMHY aHWKJIaL
MYMKWH. ByHja Kyituarunap xocut 6ynanu:

K, [Ge(OH),], K, [Sn(OH),] Ba K, [Pb(OH)]
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Bupnkmanapu. [epMaHuii, Kanaii Ba KYpFOLIMH BoIopoj ouiaH
OupuKMaii. DieMeHTaAAp ruApUITApy OIBOCUTA HyUIap OuwiaH
ornmHaaun. I'epmarosonopon (repMan) Kyhinmaryu peakims épramMuaa
OJIMHAIIN:

Mg,Ge +4HCI - GeH, +2MgCl,

GeH, - ras, - 88,5°C na cyioknananm, -165°C na koramu. Ge,H,
Ba Ge,H, cyiokimk 6ynaub, yrapHuHT noauMepiapy repManuii
runpuiapu: (GeH), Ba (GeH,), xam maniym.

Kanai rwunapwunSnH, rascumon Gekapop mMoaaa.
Kyprowun ruapun Kyna dexapop 6ynramiuru cababim yHu
OPKUH X013 0110 6YIIMaiin.

Okcunnapu GeO, SnO, Ba PbO, Typiu iiyanap 6unan
xocu1 KmuHau. Jlactnabku HKKY OKCUIL 3IeMeHT/IapHN KUCTIOPOJT
Owian okewiab onmHamm. Ky promwuH auokcua- PbO,
KVpFrolMH auerar €ku cypuk (Pb,0,) nan Typam pearentiap
EpraMuia CUHTE3 KMIMHAIN.

PbO, - kopaMmTup-Xurappanr KykyH 6yiaub, xyuau
OKCHJIJIOBYMJIAP KATOpUra Kupaau. Y OJTHHTYTypT OujaaH
peakumsra KupuTHIraaa Eaub keraam, Haruxkana PbS sa PbSO,
apanauMacu Xocua 6ynamu. Pb,O,cyscus cupka kuciiora duian
peakumsara KUpUIITAaHIA K Y PFOW U H AManeTarT -
Pb(CH,COO0),BateTpaauetar-Pb(CH,COO0), xocun G¥namm.

Iepmannii (Kajaii, KyprommH) OKCHA HWIIKophap 6uiaH
peakumsra KMpuimo, ruapokcorepManaT (FriMIpoKCOCTaHHAaT,
rMIpOKCOILTIOMOaT) XOCHT KUJIamau:

GeO, +2KOH +2H,0 - K, [Ge(OH),|

by 37eMEHTIApHUHT OKCH/UTAPHIa MOC KeJaauraH KyucHus
repMaHmii, Kanai Ba Kyproiud Kucaoranapy Mawiym. Okcumiapia
nouMo BOFJIAHTaH CyB MoJieKy.1ajiapy 6yiiranu yuyH (90, x H,0),
OyllapHu GUp BaKTHHHI V3uma kuciotanap aebd xucobian xam
mymkuH. Onataa, GeO, * x H,O uu repmannii kucnoracu, PbO, -
xH, 0 1y sca KprommH auokcum 1ed Genrnar Kabyst KUIuHraH.
SnO, * x H,0 yuyn o- Ba f-waknnap mawiym a-SnO, - x H,O
MIIKOp Ba KHUCIOTaNapaa spuiiny, B« SnO, - x H,0 sca ynapna
spuMaiinu. Mawiym BakT YTullld OuaaH o - KMCIoTa 3appanap
arperatiaHuim xucobura - kucaorara yranu.
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'epManuii Ba Kajaid rajoreHujanapu omIdid Mol-
JUIAPHUHT y3apo Tabcupuian onubani. GeCl, Gunan SnCl, - onmait
HIAPOUT/A CYIOKJIMKIAp OYIM0, cyBIW 3puUTManapuia ruupo-
svsnanaan. SnCl, ruaponusnaa Ky sipoiy THAPOKOMILIEKCIap
xocun 6ynamm. Cyseus SnCl, xaBoaa napuaiaHuilyl Xpucobura
TyTyHiaHaau Ba kpucramnoruapar SnCl, - SH,0 xocwn xunamm.
IpkuH opburanapra sra 6yiran SnCl, JIblouc Kucioracu
xucobanub, amnykriap xocui kunaau. GeCl, bupukmacu Ge(l, nan
onunaau. SnCl Ba PbCl, meramn €ku ynunr okcuamu Kaiinok HCl
J1a 3pUTHLI iyiv 6unad omHamy. SnCl, Kywin Kairapysun 63:1u0,
ONTHH Ba cuMOBHU axpatumi Xapaéuuaa, SnCl, onumna,
AUMIOKOMILIEKC/IAP XOCHII KWTUIILIA MIILTATHIAIN.

Fepmannii ruapokcna Ge(OH), Ba kainai TuaApOK-
cu 1 Sn(OH), amoTep ruipoKcHiap, aMmMo yiapaa KUCIoTaiu
xoccasap pasuian Hamoén 6ynamm. Ge(OH),, Sn(OH), Ba Pb(OH),
- acocaH am(oTep Xoccanu MOIIaIapaup.

lepMaHuii, Kanai Ba KYpFOWMUH cyabdua-
nap(éxu nMcylibduanap) 2IeMeHTIAPHUHT OJITUHTYTYPT
OunaH TYFPUIAH-TYFPU OMPUKMITMAAH CKH TaJoreHii OuprukMa-
Japra H,S tabeup sTTHpuIn iyim Ouian oauHam:

Sn+8:— SnS:SnClL, +H,S — SnS +2HCI

H, [GeCl,] +2H,S —> GeS, +6HC

Ge:S2 - 0K Ba SnS, - capuK panriu Mouia. Mainananran Kanai,
OJTUHTYTYPT Ba aMMOHUIA XJIOPUIHU KYIUMO KU3AUPUII HATH-
Kacuia xocui 6yarad dupukma “Gponsza” OVEFMHM Tali€pianiia
uiniatuaaad. KyprouwmH IMcyab(puI aMMOHUI THOCTAHHATHUHT
OMMMHUILKALA XOMaIl€ XucobiaHaau:

$nS, +(NH,),S — (NH,), Sn,

by peakumsyian aHATWTHUK KuMERa O0ab3u KaTHOHJAPHU axk-
paTrin Makcaguna (oinananuianu. Kanait Mmonocyshun SnS
konneHTpiiautad HCl na Ba Gollika oKCHAIOBUM KMCIoTaIapaa
apuiinn. GeS - MetaicuMoH surtupok, 615°C na spuiinu, cysna
spuMaiifint. PbS - kopa paurmu monaa, 1120°C na spuiinm, sipum
§TKasruy xoccacura sra. ¥ Bofopoil nepokcu GuiiaH peakuusira
KUPUIIMO, OK PAHIJIM KYPFOUIMH CY/Ib]aTHN XOCH KUJIanu:
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PbS +4H,0, — PbSO, +4H,0

Yby peakumsagaH KaauMuit amanuit caHbar acapiapyuHu
pecraspauus kuianwia goinatanuiaau. SnSO, - 0COH 3pyBYaH-
Jry TyQaiam KeHr KyTaHuaa .

IV rpynmnanudr 6ol rpynnavacy 3J€MEHTIapuIaH yriepoa
OWiIaH KpeMHMI MeTaiMaciap, Kanai 6unaH KyprOLWMH THITHK
MeTaLT XMcobnaHany. by rapHuHr nunna repmaHuii cod meraiul,
ammo y amcorep xoccara ara. ['epmanuii, Kanai Ba K¥pFOLIAH WKKU
BalleHT/IM OUpUKMaIapuHi 0apKapopaury repMaHuiiiad Kypro-
IMHra Kapab opTud GopuilM MakIyM. YMyMaH ONraHia, MKKK
BAJICHTIIN KYPFOLIUH GupukManapy Hucbarad bapkapop Oynanu.
Typr BaneHTIM KYProiuuy OMpUKMatapy Kyucus KUCIOoTa Xoc-
cajiapyra, MKKM BaJIeHTNH OUpMKMANapy 3ca acoc Xoccanapura
orajiry xaM axamusitra sra. Wlynnain kunn®, repmanuiinan
KYPFOIITMHTA TOMOH 37IeMEHTIIap ATOMIIAPDUHUHT PagvycH Kat-
Tanaiia 6opanu, Oy 3ca MeTalIMac XOCCATAPUHUHT KamMaiiuo,
METAJUTAK XOCCATAPUHUHT KyJaiiuiira onub Keanu. By KoHyHUsT
aieMeHTHapHUHT GU3UK Xoccajlapura xoc 6ynnb, KuMEBni
Xoccanapujia xaMm ¥3 akCUHU ToNanau.

Mmnaramamm. [epmanuii sppmMyTKa3ruy Matepyua, JAaouiap,
TPaH3UCTOP, TepMO- Ba (orope3ucTopiapjia, KOTULIMAIAD
Tanépnania, JUH3auap UINIad yukKapuilga UIIIaTUIanu.
lepmanaTiap Ba repMaHMHHUAHT OPraHUK OUpPUKMAaNapu TYpIu
coxayapia KeHr KyumaHmnamm.

Kanait xyrrusa KoTuiiManapHu, sbHu 1aTtyd, OpoH3a, 6ab-
OuT, OK TYHYKA Ba LIy Kabu MaTepuaiapHu Taiiépiauiia ynapra
KyIiany. DAeKTponu3a, MeTa/llyprusiia, ra3napin tafiépraiina,
danvra taliépnamna, Kysypnap, Gaaguuil Gyromiap, imina uanmni-
TOBOKJAp MLLTa0 uMKApuILia Ba DOLIKA KATOp coxajapaa KeHr
KY/U1aHWIaau.

Kyproumn 2mekTp Kabeaapuy Taiképiaiina, KUMEBHi amnmna-
paTiapH# KOriailia, MOHIAIITUPYBYM HYpJIapaaH CakJIoBYHA MOC-
Jlamajiap unab yukapuinaa, 60cMaxoHanap Ba akKymyJisitopiiap
caHoaTmja KeHr Kynnanunanu. Ilurmentaap (cypuk Pb,O,, xpom
capuru PbCrO, Ba 6ouikanap) taiCpraiiga, ONTHK ILMIIA Ba
oMmLTyp nuiad YMKApUILAA, SpUMYTKA3rudjiap caHoaTuia, siupo
TEXHUKACUIA Xam/Ia B0LIKa coxaiapia KYPFOLLIMH Ba YHUHT OMPUK-
ManapuaaH KeHr doinananunang.
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XIV BOb

A30T I'PYIIIAYACH DIIEMEHTIIAPUHUHT
YMYMHUU TABCUDU

J1. M. Menienees gaBpuii CHCTEMACMHWHT BEMMHYM IpyTIITa-
CHACOCHM TpyHNavyacd MeMEHTIapUHUHT XOCCAIapu KCCKHH
Virapuiiy 6ugaH axpanaud typaau. Macanan, azor Gapkapop ras
DyIica, (hocop KaTTUK Xosmiaru Metajuivac xucodnanamm. Bucmyr
e METUTAMP. ACOCHIA rpynnavya saeMeHTIapuaa a3oTiaaH
BUCMYTra YTraH capy HUCOMI siieKTpMaH(QUILIMK BupMyHIa
KaMaiud Gopaau. JneMeHTIAp CUPTKM KaBaTumaru 6eun
VICKTPOHUHU §%p? OepraHaa OKCHMIUTAHMIN jgapaxacu +5,
vieMeHTAap OuiaH KoBaseHT OOFJIAHIaHAA Y4 BAJCHTIM Ba yu
IEKTPOH BUPUKTUPUO OJiraHia Sca OKCHILTAHMIL Tapaxacu —3
ra redr Oyaanu. bolkavya kuiub airranna, 6y aneMeHTIapHUHT
V3 DMpHKMAaNapyuaaru OKCHLTAHMLI Japaxkacy +5 jan —3 ra Kajap
Varapaad. AsoraaH qocdopra VTuaradiaa yJIapHuHr +3 ra TeHr
OKCHUTAHUII Aapaxacura sra Oyiranm bGUpUKMaTapuHUHT
MYCTaXKaMJIUTW OPTUUIM Ba akcuHua (ochopial BUCMYTra
Vrran capu 5 ra TeHr OKCHMUIaHUWIL dapaxkacura ara oyirax
DUPUKMATAPUHUHT MYCTaXKaMJIMI'Y KaMalniom Taxxpudasiapia
ncOoTIanraH.

bynu ynapuunr okenmwiapu N,O; — PO, - As,0.— Sb,0.—
Bi,0, xaropuia Kueaota XoccalapuHuHT Cycaiind, acoc xoccana-
PUHMHT Ky4aiiub Dopuilin Xam Taciukiaiim.

XIV. 1. A30T

A3zor N — arom maccacu 14,0067 aaekTpoH KoHbUTyparmsicn
KL -2s?-2p’. Tabuarna ukku Gapkapop uzoror "N Ba BN Maniym.
by anement 1772 iinnpa 1. Pezepdhopat TOMOHMAAH AHUKIAHTAH
O§nnb, MKKY HuytaH KeituH A, JTaByasee yHra “a3or” 1e6 HoM 6eprat,
ABOTHMHT acocuit KueMHu armocdiepana (Maccacu Gyiinua 75,6%)
9PKUH xojaria 0ynud, buprkmaiap sa MuHepasLiap tapkuduia,
THPKMK Opranusmiap/ia yupaiam. Y HUHT MOTEKYIaCH MKKUTA aTOM-
nan tysuiaran, N, — 196°C na cyrokgranam Ba — 210° C na koraam.
Y31 paHrcu3 Ba XUICK3 ra3, CyHoK Xapoja (hpakumsiab xainan (pe-
akTudrKkaumsg) iynm ouian axparud onraad. OiaTiard apouTia
KUMEBUI-BHEPT XucobiaHamm (akar JuTui 6uian dbupukaim).
10xkopu Temnepatypana (400—500°C) uiikopuii Ba HILKOpUH-Ep
MeTajLIap OuIaH HUTPUILIAP XOCUIT KMIAIH, TUIATUHA UIITHPOKIIA
Kucaopon 6unan 27-34 MTla 6ocumita Bojtopoil Gutai peakimsara
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KUpHLIaIU. DNEKTP Paspsui Tabeupuia 60p, TUTaH, MarHuit ku
KaJIbLIMi HUTPUUIADHUHT NapuaiaHUILMIAH XOCHT OVIyBYM aKTUB
A30T KMCJI0PO1 Xam1a BOIOPOL OKJIaH, OTHHTYTYPT, hocthop 6yFu
Ba Gab3u MeTa/tap GUiaH IIATIN peakimsra KUPUILIAIN.

Armocdepana Gyianmrad Ky4aim anekTp paspsiiuiap Tabcupmia
(MaKMOK uaKKaHjia) a3or GuilaH KUCI0pox GUpHKAIM:

N + 0 s D NO,

By peakims yakMOK uakkaHia axpajira VICCUKJIMK Ba Xa-
BOHMHI" MOHJIAHUIUN Tabcupuia N, MOJeKyanapy y3uinim Ty-
(aiinm comrp 6¥namu. Monekynisip Xonaaiu asor (N,) nan Tapku-
Ouna asor Gop BuprKMa Xocu1 GYIUIIMHY V3 naura OJTYBYM YITIOY
OIMKN peakums a3oTHU Oornawra (pukcaumsiamra) siKKom
muconmp. CaHoaTna a30THM BOFIAIITHUHT TACTIAOKM MUCOII Iabep
yeyau (aMmuak o) xucoGiaHaau. BormanraH asor TYTIPOK,
YHYMAOPIUTHHHA Cakjlai OujlaH OOFIMK, OYITaHIMrY yuyH Xam
axaMmusITra ora.

Jlaboparopusiza asotuu Kyiiumgaru peakuugnaap épaamMmuia
OJIAIL MYMKWH:

NH,CI +NaNO, —s NH, NO, + NaCl
t
NH,NO, —> N,+2H,0
t
2NaN, —> 2Na+3N,

1
IN,0 —> 2N, +0,

DNeKTPMaHOUILINTI KUXATHIAH a30T ¢rop Guman kuc-
JIOPO/IAH KEeMMHIA TYPalH, 11y cababiiu a30T aTOMM KHCI0pPOI Ba
(rop aromnapu opacunaru Gornapia Mycoat Kyrianraq Oynanu.
Xsop, 6pom Ba Gab3u GolIKA deMeHTIAp GHiIaH XOCHJT KUITraH
OvpuKkManapuia KyToianMaran KOBIEHT GOFIaHUIITA SIKUH Oy-
naju. bolka onemeHTiIap GuaaH GUPUKKaH a30T MaH(Wii KyTOna-
HaIU. A3OTHUHT KYNTruHa GUPUKMaJIapy CaHOAT MUKECHIA U116
MKAPHJIA/IN Ba Xa/K XYKIUTMHUHT TYPIV COXaNapu/ia Ky aHu-
Jlamu.

Bupukmaaapu Asor Bonopon 6unan Karop Oupukmanap
Xocun Kunaau. byrapaan MyxuMu ammuax NH, xucobnananm :
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N +3H, —> 2NH,

JlaGoparopusuia aMMHUaK, OATIa AMMOHHIA XJIOPHITa NILIKOP
FLCHP OTTHUPUO ONMHAIN!

NH,Cl+NaOH —> NH,+NaCl +H,0
2NH,Cl +Ca (OH), —> 2NH,+CaCl,+2H,0

AMMHBAK canoaria mynar koaroHkaigapiaa 450°C 30 Mlla 6o-
cUMAA cUHTe3 KuimHaau. Peakumsiaa FOBAKCHMMOH TEMUp Kara-
n3arop 6Yimb xuamat kuiaau. Peaknmsa yuyH sapyp 6yiran asor-
BOIOPOJL apaialMacy Tabuuii ra3HU KOHBEPCUs! KWIUO ONMHAIN.
“YUppunkaieKTpKUMEcaHoaT” OMpiialliMacuia aMMUaKk Ly iy
OuIaH OTMHAJIH.

Hopmai mwapontia ra3 xonatjara 11 aMMHakKHUHI MAccacH
0,77 rpammra Tenr. Ammuaxk + 33, 4° C na cyiokanamm, —77 8°C na
koramau, Cysna sxiy spuiiaun: 6up xaxm cys 700 xaxkm aMmMuakHu
sputagd. KoHLeHTpIaHran  3puTmacuia maccacy oyitnaa 25%
aMMuak Oynanu. By sputMaHamaTup (HOB W ad M)
CHupT Aed arananu.

CyloK, aMMMaKia YHHUHT MOJeKy1ajapy Boaopol BoFnapu
xucobura accoumianann. CyioK, aMMuaK 9pUTYBUN XyCYCHATHTA
ora 6YIm0, yiaa KaTop akTHB MeTainap (MIIKOpUi, HITKOpUii-ep
Mmeraiap, Al Ba Goikanap) apuiian. MetautapuuHr aMMUaK-
JIAry CYIONTHPWITAH 3pUTMAllapyu 3aHIOPW PaHITa, KOHIIEHTP-
JIAHTaH SpUTMaJIapy  METAJUICMMOH SITMPOK, PaHru sca OpoH-
3aHM BcaaTansy. AMMMAKIA DPUTaH METAT acTa-CeKMH aMul Ou-
puKMara yraam:

2K +2NH, —> 2KNH, +H,

Merana aMMHaK SpUTMAIApY JIEKTP TOKMHH YTKAa3al|, YHIA
MeTaJT aroMaapu MycbGaT MOHJAp Ba DJEKTPOHJapra mapua-
JlaHaau, 6yaap aMMMAaK MOJIEKYJ1alapy TOMOHK/IAH COJIbBATAAHA~
jm. bormanmaran (“cy3yBuaH”) JIEKTPOHAAPTa 9ra MeTaLT aMMu-~
dK SPUTMATAPH KY'WIM KaitapyBuu xucobnaHany. AMMUAKIa a3or-
HUHI' OKCHUTANI Iapaxkacu —3 ra TeHr OYaraHiur yayH, aMMHuaK
KATOD peakLusIapia Kairapypuu sasupacuyu daxapain.

VY kUCnoponna o4-KYKHUII PAHT XOCHI Kb EHau:

4NH, +30, — 2N, + 6H,0
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AMMMaK XaBoja €HMaiiim, NaaTHUHA KaTallu3aTopyd WIITH-
pokuaa aca azor (I1)-oxcuarada okcupiaHanu:

4NH, +50, =5 4NO+6H,0
AMMHAK XJI0p OHIAH PeaKLIMsIra KUpUILa/u;

2NH, +3Cl, —> N, +6HCl

Ammuak acocuaa amumzap (NH,”), umumiap (NH™2) sa
nurpuanap N % onunaau. Bynap ogatoa KATTHK Mogaanap 6yiuo,
cyB OWIaH peaklusra KUpUILITaHIA SiHa aMMUaK Ba METAJUIapPHUHT
rAIpoKCcHLIapy xocwi G6yiamm. babsu murpuwiapaa (BN, Si,N,
Ba bomkaiap ) KUMEBMI GOFJIaHWIL KOBAIEHT GOFIaHWII TAGH-
arura sSIKMHJIAILAIM Ba p- 2JeMEHTJIap HATPUUIAPU Kapbumwiapra
Vxiadinan. ByHaai HUTpHAIap KMAMH 3pyBUaH, KATTHK, Ba KUMEBMI
JKMXATAAH UHEPT O¥iasn. AMMUAKHUHT TATOTCHIM XOCHIanapH
XaM MawIyM. AMMHUaK/Ia yuasa BOAOPO/ FA/IOreHIapra ajiMallirayd
Oupukmanap (6ynnan NF, mycracno) nopriai Guian asor pa
rajgoreHiapra axpaiaiurad bekapop Moaajiapianp.

A3zor ¢ Topua— NF, paHrcus ras, oiiunii lapoutaa cys
OMIaH peakimsra KupuuiManiam, KA3IMpuwirania Bonopo ousian
BOAOPOIL MTOPUL XOCHIT KMIAIN.

Xaopamuun—NH,(, p ropamuu—NH,E xjiopamyuu—
NHC], Ba & T 0 p u M n v — NHF, xam maxysn. Xiiopamutnap
OKaPTIKuY, Ae3MHAEKIMAIOBIM BOCUTANIAP Ba 3aXap/ii MOUIAAPHU
JierasauMsiianag Ky LIaHuIaum.,

AMMHAKHUHT CYBAATH dPUTMACH aMMOHUL 2udporcud neb ata-
nanu. Y kyucus acoc NH,OH MonekynaiapuHuHr Iuccouu-
JIAHHMILM HATHXACH 1160 H30XTaHaIu;

NH,0H —> NH,"+OH"

Ammuaksunr 18°C pary IMccolMNanidm KOHCTAHTACH Ky -
aaruya:
_ INH,"| [OH ]

NHoH) - L73 - 107

AMMHAKHUHT cyB OuilaH ¥3apo TAbCUPUIA aMMHBAK MOJICKY-
JAJAPUHUHT O3POK, KUCMHU CYBIAaH IMPOTOH OMPUKTHPUO onamu,
HaTHXajla aMMOHMii KarnoHu — NH,” Ba Thapokcua BoH XOCHII
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OV, AMMOHUI KATHOHKMIA TYPTTa KOBANEHT 6oFauuil 6op,
yiapiaH OUTTacu NOoHOp-aKLENTop MexaHuaMu Oyitnua xocui
OVnanu:

H,N: +H* —> [NH,J"

AMMOHHI Ty31apy amMMuak OMJIaH KMCIOTaIApHUHT ¥3apo
ranenpu Hatwxkacuia X o ¢ u i 6ynamm. Tapkubuaa NHY uonn
Oynran Oy Tyanap, acacaH KaTTUK MOuaiapaad Mbopar. YuyBuaH
KUCAOTA TY3JIApYW KU3MMPUIraHaa ra3cMMoH xojarra yTub
[pUuajaHaay, COBUTUATAHAA siHA OupuKaju. ByHu aMMOHHMI
NNOPUIL MUCOIMIA KYPUIT MYMKWH:

!

NH,Cl = NH, +HCl

Tapknbuna oxkcuaaaul XycycusiTh KyWwiMpoK, 6ViraH aHuo-
1y 0Op aMMOHHMI TY3JIapUHMHI NnapyajaHully KalTMmac peak-
iusiup. byHra cabab, 6yumait Ty3nap KU3IMpHIraHia OKCHyia-
HUL-KARTApWINLL peakimusicu pyit 6epud, aMMOHMIA HOHU OK-
cuUlaHanu, aHuoH 3ca Kahrapuianu. byHra amMMoHMI HUTpUL
CKM aMMOHMUM HUTPATHUHT TTapuagIaHuInMd MUcos BYiaa onamu:

NH,NO, —» N, +2H,0
NH,NO, > N,0 +2H,0

AMMMAKHWHI 9lIEKTPOH AOHOPAMK XYCYCUSITUHU IMTaHI Tap-
K1MOMra KUpYBYM KYIIIrdHA KOMIUIEKC OMpUKMaiapiaa KYpWil
MYMKHH.

AMMMAK Ba YHMHT OUpUKMaiapy KeHr KyInanuaaad. Y HUHT
CYBAM 3PUTMACK CaHOATHA, KULLIOK X¥Xaauruma, TubOOMET Ba
KVHAUIAK TYPMYIIIA KYTaHWIAAA. Y acocaH MUHEPAT YFUTIAp
Ba TYpAW Xua OupukMmanap onmuuia mimnatuiaanm. CoBuTuin
reXHUKacuaa aMMuaKnaH KeHr doigananunaad. AMMOHUA
cyipar - (NH,),SO, Ba ammonuii nurpar - NH,NO, yruriapu
KeHr kyiuianwiam. AMmonuii xstopun - NH,Cl, uut Ba rasmama
Hi1ad YyMKapuuya, yiapau Oyaia, rajasBaHuK 1eMeHTIapaa,
KYProliMH Ba Kanail Ouiad yiaHagurad Meraanap 103ackuiu To3a-
Jiania HILIaTHIAIH.

Cytok, amMMuak (YFuT) HUHT ad3ajuluTi 1yHIaKy, YHUHT Tap-
kubuma azor kyn. ByHpait Yratiap pecriydjukaMus Kumé Kop-
xoHanapuna (“YUnpunksaekrpkumécanoar’, “HaouitAzor” uii-
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s1ab  umkapuin OupaaiiMacy Ba OolIKa KOopxoHanapiaa) kyniabd
uiwIab YMKaApWIMOKIA Ba 11axXTa Jajlajiapuia KyuaHiiIMOoKaa.

Fuppaswun MNiapoxcuiaMuiu A3MAOBOLOPO
AMMUAKHHHT BOJIOPOILTH DMpHKMaIapuaaH OVaraH ruapasud -
N,H, panrcus cytokmk 6§50, 113,5° Cna kaiinaimy.

H H

Ny
AN

YHuHr Ty3uauit GopMyiacuaan a3oT atowiapuaa oOyimHmaraH
ACKTPOH Ky (sapu Gopiri KVpuaud Typuban. by ruapasiHHu
OMPUKTHUPUO QI PCAKLMSLTAPUTa MOMMUTATMAAH a01aT Gepain.
l'umpasuu cypia sIXUIM 9pUIM Ba TYPAM HucOaTAapaa apanaiiaim.
CyBmary 3puTMachiIa Kyuchs acoc XOoCCalapuHu HAaMOEH Kuuralu,
Kuciotanap Ouian AOHOp-aKienTop MexaHu3M OViinua peakimsira
KWUPUIIMG, OUTTa KM MKKHMTA BOJOPO/ WOHMHU OMPHUKTUPALH,
HATKMXKaaa MKKHM KATOp Tysnap (I'WApasoHWit xJiopuiiapa—
N,H, - HCl sa N,H, - 2HCI) Hu xocwn Kuiaju. ['mipasuH Hatpuii
TUIMOXJIOPUT OMJIaH aMMHaKHUHT ¥3apo TabCHpW HaTHXKacuaa
onuHammu. ['mapasuH cyB MOIEKYJIACUHU DUPUKTUPUO IHapaT—
N,H, - H,0 xocun kuinanu. [pasunrupar cytokiuk, 52°C na
cytokiananu, 119°C na kaiiHaiam, Kyucus acoc Xoccacura sra.

FMapa3vu Ba yHUHT Xoculalapu Kaltapysiu
xucobnanaan. Xapo arMocdepacuia €Ky KUCI0poiaa EHTaHa KT
MCCHKJTMK AXPainb YUMKaIm, IYHUHT YUYH Y paKeTa IBAraTe/uiapy
EHWIFMCHHUHT TapKubuit knemu cudartuaa nnuiatunanu. Nuapa-
31H Ba YHUHT OMPUKMAIapy 3aXap/iv MO/IAIap KATOpUra KUpaau.

F'mapokcuaamun - NHOH monekynacunaru asor
aToMM OYAMHMAran exKTpoH xydrura sra: '

H

N

N——OH
H

Iuapoxcunavun 33°C na cyioKJIaHaflAral PaHrCU3 KpUCTaL
O6ynu6, cyBia axiu 3puiaKn, KucjioTanap OuiraH peakuugra
KMPULLIKO Ty3/1ap Xocui Kunaaun. Y aMMuakka yxiual OupukTupuo
NI peaklusuiapura kupuinanu. [MapokcuiiaMuHIa a30THUHT
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okenuraduin gapaxkacu - 1 ra redr. [lynunr yayn y 6up iyia
KAHTAPYBYM BA OKCH/UTAHYBYH XOCCATAPUHN HAMOEGH KMJ1a OJTa In.
[MAPOKCHIAMUH HUTPAT KUCIOTalaH OMMHAIN:

HNO, + 6H —> NH,OH +2H,0

I'MapoKcHiIaMUH Ba VHUHT XOCUIadapy KYIIPOK Kaltapysau
cudaruaa Mabiym. [MIPOKCHIaMUH OKCH/UIAPHH OJMLIEA Ba
KapOOHW OUPUKMaapHK TUTPOMETPMK aHMKJAlla peareHT
cudaTria KYUIaHWIaau.

A3MJTOBONOPO, A3UA KUCJI0TA (A30UMHUI) -

HN, HuTpaT K1caoTa Ouna rupasuHHUHT CYBIM SpUTMach/1ad
OJIHAIIN:

HNO, + N,H, - HN, +2H,0

Asunosonopon 36°C na kariHoruu, -80°C ja Koragurai YyTKUp
XMIUTH PAHICH3 CYIOKIMK, KYUCH3 KMCIO0TA, YHUHT HATPUILIN Ty31-
JIAH caHoaTAa KeHr (oinananniaiun. A3HI0BOAOPOI CYBIH PUT-
mama H™ Ba N*monnapura muccormiiadani. N> aHUOHW UA3HUK/IH
Ty3unniura sra 6yamd, YHUHI ICKTPOH TY3WIMILMHK Kyiunaru-
ya udomaianl MyMKHH:

[N=N=NJ

A3MIOBOJIOPOAHUHT ¥3M Ba Tyanapu OVaraH asmmuiap xam
Te3 mopaiaurad MotanapiaaH xucobmananu. Kypromvn asua
Pb (N,), nopriosuyu Mojanaiap yuyH jeToHarop cudaTuna
uuaTHAanAM. A3UI0BOAOPOA OWIAH KYWIM BOJAOPO XJIOPU/
apajaliMacuilalH OJNTUH €KW I[UIaTUHAHW DPUTHIN Makcaauja
oiinananmnann.

A3oT okcupiapu. A30T sneKTpMaH(QUIIMTK KuxaTHiaH dakat
¢hrop GrnaH KMCIAOPOAIAH KeMMHAA TYPULIU MARIYM. Y HUHT OKCH/L
Ba OKCHaHMOHJIapMAard OKCHUAIaHWIN AapaxacHu +1 jgan +5 ra
Oopatu. A30THUHT OJTHUTA OKCUIM MawIyM Oyiam0, Oyaap Kyiinia-
ruJIapaup:

|
a NGO NO NO, NO, NGO, NO.
A30T OKCUJIIAPH Ia3, CYIOKJIUK Ba KPUCTA/LT X0il1a yapaid-
nM, paHrcus €KW KYHFUP paHrra sra. A3or runokcuan - N,O
EKMMIIM XMATa 9ra, YHH “XYIUHYA KAITyBUY raz” 1c xaM atanaim.
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Bomopoa ammuak, yriepoi (11)-okeua Ba oprannk 6upukmanap
Om1an nopriaalura MOHWI apanaliMaiap Xocua KUaaad. YHU
ammonnii nurpar NH,NO, Hu TepMmuK napuanain iy 6uian
OJIMHANN:
NH,NO, -3 N,O + 2N,0
N,O - xosupru Bagria THOOUETIA, A9PO30I Ba KYITHK XOCU
KIIYBHIM MOJIAIAp MULTAD YMKAPUILIA KV UIaHWIAIN,

Asor (II)-okcua (Mmonoxkcux) NO -cysjia EMoH 5pyBUn
paHrcu3 Ba 3axapiu ras (acadra canduit Tabcup stamm). Jlabopa-
TOPHS/IA YHY CYIOATUPWITAH HUTPAT KMCIOTAHM MUC 8KM TEMUD
MIITUPOKKIA Kaiitapu® onnnanu. Asor (11)- okeun kucaopos 6u-
Jlan peakiwmsira kupuiund, asor (IV)- okenara ainadany:

2NO + 0,5 2NO,

Asor (II)- okenjr turpar kucaora unLiad YMKapyILIA OPATHK,
Momta 6ym6 xusmar kunaau. Asor (IV) okenn - NO, KyHFUp
PaHTJIN a3, 3aXapiiy, XKW KUIIWHA OYFanu. [Mact teMmneparypana
V3-y3u1an aMMepura yraau:

2 NO, - N,0,

N,O, - mapoutra Kapad CyioK Ba KaTTHK XOAAA Xam OYImatim
MyMKHH. A30T (II)- oKCu MOHOKCHIHK TIaTHHA KaTalu3aTopu
UILTHPOKWIA OKCHLTAD; €K1 OFMP MeTaliap HATPATAAPUHH TEPMUK
napyanad ovHanK. Y HUTPAT KUCIOTa XOMAIIECH, CYIOK, pakera
EKMIIFUCH YUIYH OKCHILIOBYM cubaThaa, HedTh MAXCy/10TIapuiaH
ONTUHTYTYPTHI KPaTULLIA Ba OPFaHUK OUPUKMAaIapHU KaTIUTHK
OKCUILTAILYIA WTLILIATHIIAIN.,

Hurtpur kucaora- HNO, Cyiorrapuiran spurya Xonuza
Mapxyj1 6yna osamn. Tys Ba abmpnapu numpumaap aévivnamm. Y uu
HUTPUTIAPHUHT CYBIATY IPUTMACHUTA KUCIOTA TALCHD STTUPULI IY1
Ouian onvnamm. Kyuens kueiiora, 6ekapop, napualaHraHia HUTpaT
KUCIOTa, a30T OKCMI Ba CyB Xocua Kwiasu. Muikopuii Merawiap
nutpuriapHy (C pa Fe MITHpoKnaa) Ku3aupuo oiuHaIm:

2KNO, - 2KNO, + 0,

Hurpar kucaora— HNO, Paurcuscyiokink, CyBian
1,5 6apasap orup, 86,0°C na kaiinavan. Cys OwiaH apaiamianm,
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A3C0TPOIl Ba KpUCTamjJoruapariap Xocua Kuinaau. Kyuin
OKCHJUTOBYM, DOIIKA MOMIAJapHM OKCH/UlaraHjia asoTHUHT
okcHuIaHuI gapaxkacu +4, +3, +2, 41 Ba -3 raua ysrapanu.
bynu Kyiumaru cxema opkand udonananl MYMKUH (HOPIOH
PUTMALA):
NO,” -» NO, - HNO, - NO-N,0 - N, - NH/

Hutpar Kuciora aMMUaKHU XaBo Kucaoponu épuammia 750°
na okcuiyia® onvHanyu. YHYU Ma30T TETPAOKCUIIAH KyRUmAru
PEAKIIMS OPKAJIU OJIMIL YCYJIMHMA HUTPAT KUCIOTAHUHT BeBOCUTA
CUHTE3U Neiniann:

2N,0, +0, + 2H,0 — 4 HNO,

HuUTpaT KUCIOTAHUHT MaBJIyM OKCHJAHMIL Japaxaraua
KANTApUIMILK  YHUHT KOHIICHTpalMsicura Ba KalTapypuu
MOJIAHWHT aKTUBIUTUTa 60uK, 6Ynuium kyn taxpubanapaa
KypuaraH. YHia Kypromme Ba Kanaii spuranna NO, axpanaiu,
kymyir sputiica NO 6mnan NO, HUMHT apajaiiMacu XOCH
Ovmamgn. CylonTHPIITAH HUTPAT KUCI0Ta MUC OWNaH TeMupra
raseup srrupiranaa NO rasum axpananu. Kucnorara Zn taschup
STTUpMITaHia KoHnuenTpauusra kapadb N,O, N, sa NH; xocun
6ynaan. Hutpat kuciora ontUHTYTypT, docdop Ba yraepon
OuitaH Y3apo Tascup 9THO, cyikdar kuciora, gocdar Kuciora
Ba KapboHaT aHTUAPUI XOCHIT KHJIAIN.

Hwrpar Kuciora niiacTuk Maccasiap caHoaTuaa, J0pyu-1apMoH-
Jlap yinnab uymukapuiia, O¥eKkuMIMKaa, 1opmioBYd Moaaanap,
A307T/11 Ba KOMITICKC YFUTHap Talépraiiaa KeHr KyJuraHuianmg.

Hurpar kucnora Kyn MeTajinapHu y¥3uaa SpuTHILL XyCyCUsITUra
aranury Tydaiuim yaaan caHoat Mukéenna doitnananmnanu, Cyis-
cat kuciioTa GUIAH apanalliMacy HUTPATIOBYM apaiauima cuda-
TUIA UIUIATAIAIN.

bup xaxm HUTpaT KUCIOTAHMHI Y4 XaKM XJIOpWI KHCHOTa
Oultan apanamvacy “3ap cyeu” 1e6 oputuianu. Y y3una onTuH,
jiaTMHa Ba OOIIKA MeTaIapHM SpuTagi. AHAIMTHUK KUMENA
okcumwtopun cudarnaa KyUIaHuiIanu.

Hutpar kuciora tysfiapu OyaraH HUTpatTiap, acocaH, oK
paHrIn KpueTaniap Oyaub, cysaa saxum spuiinn. Hatpuil, kamwil,
KalbLiMi, Gapuii Ba aMMOHMIA HUTpATIAAp ceauTpanap aed xam
aranaad. Hurparinap merayuiapra, okcuuapra, FraapoKCcUIap Ba
Gan3u Tyanapra HNO, 6wian tascup 3rtipub onvHaau. Hurpariap
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I0KOPH TEMTIEPATYPA TABCUPUIIA NTapuaiaHany. Kymyur rpymnnacu
DJIEMCHTJIAPY HWUTpATiapW KHU3JIUPWIraHaa mapyajlaHmail
CYIOKJIAHMIII XOccacura sra. AKTUB MeTajljap HUTpatiapu
napuajaHraHija HUTpatjiapra ailaHanu:

2NaNO, — 2NaNO, +0,

A30T OKCcHrajloreHuuiapuaan OyaraH HHUTPO3WIXIOPULL -
NOCI Ku3Fuil-CapyK, paHTii ra3 6yamd, - 61°C gaH nmactia KU3ui
KOH PaHIJIM KpUcTauiap Xocw Kuiaau. Hurposmwixiopun cys
Tascupuaa Hutpar kuciaora Ba HCl ra mapuananamu:

NOCI + HO — HNO, + HCl
HurposuirepxiiopaT KyRuaaru ycyJs Ouinan OlvHamau:
N,0,+2HCIO, — 2[NO][CIO,] +H,0

Hopmon auTposmicyiibhar (HUTPO3MWICYIb]AaT KMCI0Ta) Xam
N,O, ra cyibdar Kucaora TabCup TTHPUO OJIMHAIN.

Hurposuaxaopua, NOCI- Gexapop Mmoata 6yiub, 6up o3
vewmranga asor (11) - okenn 6unan xiopra napyaiaHam. Hut p o-
suapropug - NOFsa uurposuadropnn-NOFap xam
MaBIYM. A30T OKCHTaloreHuiapy G6ab3u CUHTe1apaa KyIaHWwIaiu.

A30T OMPHKMAJIAPUHHHT KJJUTAHWIMIIA. A 30T aMMUaK OULLIA,
COBWTHIII alllIapaTiapuaa, MeTaIIyprusaa Ba KUME caHOaTHIA
HHEPT MYXUT cudatuina, saeKTp JaMnajapu Xamjia ras
TepMoMeTpIapria KyiaHwianu. Tapkubuna asor Oyrad xuiama-
XWJI MHHepan VFUTIAplaH KUILIOK XYXaluruiaa KeHT
doiinananunani. A30T Ba YHUHT OUPUKMaIapi KMIILTOK, Xy>Kaluru
Y4YH 3apypaMp.

Munura epiad oIMHaIUral 9KMH XxMcobura xap rekrap Tym-
poksian 0,8 - 250 kwiorpaMMraya asot #ykonaau. Xasogaru
9JEKTP pa3psyiv naiTuaa azor OGuigaH KUCIOPOMIAH a30T
OKCHMIIAPH XOCHI1 OVitaaun. Yiap Kop Ba EMFUP CyBjiapuzia 3puo,
Xap rekrap epHu 15 kr raua asor GupukManapu 61naH 6ouuTann.
Tynpokia 6ynanuran GakTepusIap Xam ep KyBBaTHHH OOFJIaHTaH
a30T OwiaH KywaiTupani. byHaait 6akTepUsUIADHUHT MabllyM
Typsiapu arMocdepa a30TUHM Y31aluTupud, xap rekrap epaa 150
KHJOrpaMMIaya OOFJIaHraH asoT MWFa OJalid.

Tapkubuaa a3zot 6YI1raH rerepoLMKIMK OuprKManap yHjiad Xui
JOPH-IADMOHJIAP, IOKOPH MOJIEKy/1aiu GUpukMa (rmonumep)iap,
JeMMIMKIApHA XUMOSI KAJIYBUM Ba MCTallap KOPPO3UACHTa
KAPIITN MILJIATWITYBUM BOCKMTAAp Talépsialiyia KeHr KyJUlaHuIaau.
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PecniybnmkaMusia YFUT CAaHOATMHU BYXYyIrd fe:rmpmuna
vapxym akanemik M. H. HabreBHHHT Xu3MaTi 661§P_Iecunp.3frmm
orupuIapy Guiad Gupranukia ApaTrad KaTtop VFUT XWUIApH
NAXTAuMJIMKIA, MeBa, cab3aBoT Ba OOlIKA SKMHIAP XOCWIMHH
OHIMPUILLIA AMATUI aXaMUAT Kach OTIH. Vrutnap KuMécu WiMui-
TANKMKOT MHCTUTYTH XOAMMIIAPH YPUTIAPHUHT MUKPOJIEMCHTIN
XMIUTAPUHMA SPATHLIIA IMKKATra Ca30BOp UlLIapHu Baxapannap
pa aManuérua tarémk otamnap. bynmai yruriap Hadakat
Va6ekucToma, 6akn 6ytyn Mapkasuit Ocué pecityOiiMKanapu
KMLIIOK, XY3Kanuruia KyJmaHuiMoKa. By coxana ®. M. Mup3saes,
C. T. Tyxracs, C. YcmoHos, P. Exy6os, b. M. bersios Ba
GolIKAIAPHUHT OaxkapraH MLUTApH TaxCuHra ¢a30BOpAMp.

XIV. 2. @OCOOP

docdop P—arom maccacu 309737 25eKTpOH Kombnrypauuflcn
KL -3¢ -3p’. Tabuataa ocop siroHa M30Tol 3P xonuia ydapaiom.
Mocop ¥3 Gupukmanapuia —3 1aH +5 ra Kajgap OKCHIJTAHWUII
napaxacura ara oyaiu. DnexTpoMaHUiiIUry a3oTra HucbaraH
nactimri Tydaim docdop Kypok MycoaT OKCHUIAHTaH X0/aT/a
VUpAIH.

®ocdop 1669 iimnn X. bpann TOMOHMIAH OUMITAH. Ep
KOOUFMIAry MuKIopH (Macca 6yitnua) 9,3+ 10?%.Tabuarna,
acocan ocdar MuHepaLIapn — anatuT Ca, (PO, (E C’)., Ba
(ocopuriap Ca,(PO,),, Ca,(PO,), (OH, CO,) cudarnaa yupanin.
V HAHT a7UI0TPONIMK MOIMGBNKAIIMSUIAPY MABIYM. Ok dochop ( o -
pa 3 - makiapu 60p) KaTTUK Ba CYIOK XOJIaTia P, Tapkun6:iiu
TeTpaslip WAKIWIATY MOJIEKYJIaIap XOCHII KTy,

Mochop aromaapyu opacumaru OOF Y3YHIHTH 0,221 HM™ ra,
pasieHT Oypyakmapy 60° ra TeHr:

/‘I’\
7
p/___ e
Y r P
N

N

Ok dochop xaBona 44°C nia y3m-y3uan ananraraHub Keraam.
Y xyna 3axapiu. Kusaupramia miaTnHa OujiaH peakuusra
KMpUILIATM. XaBo KHCJIOPO/IM, OITUHTYTYPT Ba METaLIap ﬁnp_aH
Gesocuta Guprkamm. Ok docdop CS, na spuidau. XaBocu3 xoiina
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400°C na 1 coat paBoMuiua Ku3ampuiaran ok Gochop Kuzui
docdopra aiinanamm. Kusun dochop ananrananmaiiom, y
GupmyH4a 3axapcus xucobnanami. Kuswr docdop 3aHxkupcnmon
TY3WIHLITA 9Ta;

P. P.
MO TOTHS
\.p/ Np” \p/

Kusun dochopuunr sudmmury 2, 4 r/em?, yraepon cyinbhun
CS, ma spumaiing.

Kopa docdop ok, docdopun 220 — 370°C na roxopu Gocum
OCTHAA CaKKU3 KYH JIaBOMMIA KUZIUPHUIL OPKAIU OTUHAIM.
3uumaru 2,7 r/em?, CS, 1a spuMaiiin, leKTp TOKMHU YTKa3aIu.

Dochop canoar MuKECHA Kanbliuii dhochatHu Si0,
VIIITUPOKMIA KOKC Ounan Kalrapubd onuuanm;

2Ca,(PO,), +68i0, +10C S P, +6CaSiO, +10 CO

®ochopunnr sogopom Oupurmanapu. Docgun éa ynunz
xoccanapu. bynap bochop runpunnapu ned xaM opu-
tunam. Pocduu-PH, (ras),nudocduu-PH, (cyok-
mik), PH &kn PDH (x;mum MOITaIap) LIyIap :Kymacura
Kupajiu. (DOCCD‘HH ékumMens xumra sra 6yaub, cysaa, CS,, 6ensor,
ahup Ba HUKIIOreKcaHonaa spuinn, Kywiu xaﬁ'rapynimnapnau
xucobnananu. Kusnupunranna napuanananm, 100°C gaH rokopuna
xaBofa ajaHrananuo kerauu. MochunHUHT Kucaopon ouian
apanainmacy nopriainm. Gochun Ryinnary peakims Epramuia
OJIMHAMIM:

P, + 3KOH + 3H,0 —> 3KH,PO, + PH,

DochuH kanbLmi éku amoMuHUi ochuaras XaM OTMHUILN
MYMKUH. POCHUHHMHT CYBOArW 3puTManapu yaura xoc
XycycusTra ora. Yijapja KMciaoTa Ba acoc Xoccaiapu Gopauru
cesmnmainan. Ammo dochuH Kyuam Kuciaoraiap Gunad
dochonril TY3NApHHEA XOCH KiIa O1a/1u:

®ochun To3a docdop onum Makcanuaa xamna doedop-
opranuk Oupukmanap cuHTesusa uniatwiam. GocHUHHNHT
xocunanapugan oynran (ocunankuneraap, gochunariap,
dochunuriap, ochuHokcuIap Ba Gochuriap Typian coxa-
Jlapaa KyuiaHuaaau.
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PH, + HCl — PH,CI
PH, + HJ —> PHJ

®Dochonuit GMpUKMaATapU YMymuii hopmyrnacu:
R,P* X~ (R=H, ankuz, apuwi; X=CI", Br-, J-, OH", OR" 6yran
kpuctawiap. Kyrtonu spurmanapna spuiian. Bynap ocon ruipo-
JIM3aHaan Ba KM3AMpUrania aguccoumnananu. Typriamuu goc-
onuit Gupukmanapu apkapop 6Yau0, riapoKCHIUIAPH ACOC XOC~
canmapura ara, Kuspupuiranna yuinamuu dochrHIap OKCHIM XOCHIT
OVnanu:

R,P*+ OH" — R,P = O + HR

Docdonuii UTHIOPraHUK GUpUKMaIap OUIaH OMPUKKAH/A
MAWDaap xocun o6Vnamu.

®ochonnit Tyznapu GochUHHUHT XOCHIANAPHUTA AJKWI
(apwn) rasorennmiap Tabcup ITTUpHO Exn (hocopHUHT raso-
reavmwiapu (PI) ra I'punbap peakTHByM KYLIUO OMHHAIN.

TV¥prmamun oconuii GUpUKManapu 3KCTPareHT, IMy/ILraTop
pa choropeareHTIap cudarnia Kyinanunaim.

Meranmap dochumiapn yrap HUCOME 31eKTp MycOaTauru
JOKOpM  OViiran asieMeHTIapHuHT  ocdop Ounan Gupukmaiapm
o6ynuo, 600 — 1200°C na BakyyMmaa €kM MHepT arMocdepana
OJIMHAIIN.

Wmixopuii Ba mikopuii-ep merasnap docduiuiapy ocoH
CUIPOIM3/IAHALN Ba KUCToTanap 6uiaH peakimsira Kupuwany. d -
DIEMEHTIIAP OMIIACHTA MAHCYO KYTITMHA 3nemMenTaap dochuapu
2000°C naH 1oKopuna spuiinuran oupukManap 6ynub cysna spu-
Maiam, Kucnotamap rakcupura tepuamaiiny Dochuniap apum-
YTKa3r'ii MaTepuaiap cu(aTiaa Ba METAIaPHHA OKCH/UTAHUILIaH
cak/IaiiMraH XUMost KOIiaMJIapy Taiépinauiaa WilGiaTHIIaan.

QochopHHUHr KUCTOpPpOLAM OMPHKMaTapN.
®octopunnr PO, (aumepu P,0O,), P,O, Ba PO (mumepu P,H, )
Kabu oxkcuunapyu 6op. bynapna dochopHUHr OKCHUUIAHMLI
napaxacu +3 a +5 ra tenr. Cybokenm P,0O, xam MabiyMm.

Q@ochop (V)-okcun P,O(PH,) - Kyucus yu Heruam
(ocar kucnora H,PO, Huur anruapuim 6y1ub, cyBHu 1IMIaT-
s oupukTupub omuinra moiinn 6ynagu. LLIyHUHT yuyH xam y
cyncn:maﬂmpyﬁqu pocuTa crcatiaa viatwiam. Pocdop
(M-oxcun PO, (PO,) sca kyicus yu acocnu (oedur
kuenora H,PO, HHHI“ am uiapuan xucobnananu. PO, KopcuMoH
Macca 6ym16 420“(3 Ja CYIOKJIaHAU, Y KYPYK, xchma dochopuu
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éuampuin wyau 6unad onuHaau. I'as Ba cylOKIUKIapHU
KypuTHlIAa, OpraHMk Ba  daHOPraHWUK  CHHTe3/a
KOH/IEHCALIMSUIOBYM areHT, U300y TUICH CUHTE3W/1a KaTaIu3aTop
Ba hocar wutranap onuiiga KyiuMua cudatuia uimaTaanmn.,
Docdop okcuaaapy KUCIOTAnap oiauil yuyH xoMaié oynub
xucobnananu. PO, 6up monekyna cys Omiaan wmeradocdar
KHCI0Ta - HPO HKKH MoJieKyJ1a cyB 6unan nupocdocdar
kucinora - H,P, O Ba Y4 MOJCKYJa cyB OWaaH OupuKKamia sca
Opl'OLDOC(de KHLJIUI‘& H,PO, xocu 6ynazm. bysiap nuuia MYXHMH
oprodocdar Kuciora XHCOGJ‘(E!HEUIP_I ®ocar kuciora 42°C ja
CYIOKJIAHA/TUTAH Ba XaBojia OYFIaHyBUM KATTUK Moia. CaHoatT/ia
docdar kucnora cyiokmuk cudaruna winabd ynkapunanm, Y
Tabunii (ochopurnu H,S0, na spurui iyau 6unan onvHamm.
docar kucaoTann 6yr xonaruaaru hocdopHu cyB MIITHPOKUIA
KaTAJIMTHK OKCUJLIAIL HyIM OMJ1aH XaM OJUITl MYMKWH.

Oprodocdar kucinora tysnapu hbocdaTiap neldunamy.
Bynapra K H,PO, (xammit iurunpodocdar), K, HPO, (xanmii
ruapodocdar) sa K,PO, (kanuit docdat) mucon 6ynaam.
Mupodocdaraap (NaP,0,Ba 6owkanap) xam mabaym. Pocdar
KWCI0TA Ba YHUHI TY3Japy CMHTETHK IOBYBUM BOCHTAjJap Ba
bochopau yrutnap uiiad unKapuiaa MILIATAIATNA.

Dochut Ba docdaT KMCIOTA KU3AUPHITAHLA KOHISHCALIUS
peakuusjapura KHpuiyBM ¥3Mra Xoc xycycusrjapuiaH
xucobnaHaau. By kucaotajlapHuHr MKKH, Y4 €KM YHIAH OPTHK,
MoJsieKyaaiapd Oupukub, HMPUKPOK MOJEKYJanap XOCHI
KWIranma cyB axkpanaud uukKamm:

2H,PO, - H,P,0, + H,0

KonngeHcanus 1aBOM 3TTUPWITaHia SMIUPUK GOpMyJacu
HPO, 6yaran dochatiap xocun Oynanm:

nHPO, ¢ , (HPO,), + nH,0

AHa WyHIak kucjiotanapjaan 6yaran tpumeradocdar
kuciora (HPO,), umMkiMk Ty3nimiira sra:

0
/O—H

®ochop ranorenunnapu. bynap karopura PF,, PF,,
PCl,, PCI,, PBr,, PBr, Ba PJ, nap xupamu. P—X (X — ra;loreH)JJd
ﬁommpﬂnﬁr KyTﬁﬂaHraHﬂHru Kyimnaaru karopua yarapaiu.
PF > PCl> PBr>PJ.

by katop (ochop 6uiiaH ragoreHaap opacuaaru 3jeKTpo-
MaHpuiuk dapkura Moc Kejlaau.

Docdop yu dropun PF, kylivnarn peaxkimsi €pnamnaa onm-
Halu:

PCl, +AF, — PE, + A,Cl,

PF, anementnapaan tyrpunan-iyrpu osvnniim &ku CaF, nu
PH, 6u.naH KU3IMPUO CUHTE3 KituHui MyMKuH. PCl; ok CKH
1<Jd3ml dochopra x1op Tascup ITTUpUd onuuaau, boiuka ldﬂoreH-
Jlap XaM 11y Wya OuaaH XoCwI KWIMHUIIKA MYMKHH,

Docdop ramoreHmwiapy cys 6uitan rupoansnanand. Cys Myia
oyaranga peakums Mmaxcyioriapu cudaruiga pocdopHuHr
KHMCJIOPOUTH KMCJIOTAJIAPH Ba BOJIOPOJL rajloreHumyiap xocun 6y-
JIAJIH.

PCL, + 4H,0 — H,PO, +5HCI

PF, + 3H,0 > H PO, +3HF

IOxopunaru peakumsiiapuan Jlabopatopusiia CyBHU KaMpOK,
UIILIATHO rajloreHoBOIOPOI OIMIN MaKcadna (GhoiiaiaHuIaiu.
@ochop rajoreHuIApU COUPTIAP Ba KApOOH KMCJIOTalapHu
rajloreHanjia Ba MeTauiap KOppO3UsICUTa KApiiu Kypaluiiia
WLLTATATIAIN.

®ochop okcurpuxiopuin (dochop xopokenn,
xaopau ¢ochopun) POCI,1072°C pa xaiinaiaun. Y
xJjopodopmna, yriepon (IV)-xnopui Ba 6ensonna spuiian. PCl,
HU Kuciaopon buian 20 — 50°C na okenanad éku PCL Hu cys
eTUIIMAaral xojaaa ruapoiusnab onuHam. Y TpnﬁyTuﬂ(bochaT
onuIIa Ba 6ab3u peakuusgiapia katajgusatop cudaruia
WULIATHIIM.

@D®ochop okcurpudropun POF, ra3s xonariaru
Mojna G6yanb, cys OWiaH ruapousIaHaIu. POCl éku P,O, ra
¢rop Tabvcup ITTUpUO osmHamu. CliMpT Ba aucmH ymepon
(IV)- xnopunna sixium  spuiion. @ropdocdar kucnoraiap sa
(ropdocdaraap onuiiLia OpaiuK, MoLIa XUCobIaHaIu.
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®ochop Ba YHUHT OMpPHUKMAJNADUHHU
vy aatuaum u Dochop docar kucaoranap olmia, coat-
CO3JIMK/IA, METAILT KOTMIIMAJIAPUHY TAUEP/IaliIa Ba IyIypT caHoa-
THAA KEHT Ky/uianwiaid. Y HUHT Yiitad Xuin OUpuKMaitapd MUHepa
Ba MUKDPOYFUTIAD UILIA0 YMKAPHILIA, TTOJMMEpIIAp CAHOATHIA
vnatinam. KoHeepsa Ba ryiuT caHoat/ia Miiad YuKapuiyBau
GaiMk, Ba ryit docdopra 6oit Maxcynoriap XucobaaHaau.

Doccop Ba yHUHI' OGUPUKMAIAPK OUOJIOTMK CHCTEMaapia
Karra axamusitra ara. @ocop PHK sa ITHK paru hocar rpyrima-
Jlapy TApKMOKMTa KUpaan, y OKCHI1 CUHTE3U Ba Hacl MHMOpMaLns -
CUHM cakjallfia MIITHPOK 3Taiu. ¥ GUONOruK XyxKaipasapia
DHEPIUs 3aXMPaCcUHK SIPaTyBUM ajieHo3uHTpU(ochaT Mosekyna-
Jlapy Tapkubura kupaau. Pasnianku, tapkubuna docdop 6u-
pukManapu 6op monnajiap GUOKMMEBMIA XapaéHaapaa Karra
axaMuaT kach aranu.

XIV. 3. MUIITBAK, CYPBMA BA BUCMYT DJIEMEHTJIAPUHWUHT
YMYMMH XOCCAJIAPH

BeMeHTIApHUHT yMymul TaBcudu. TabuaTna yupa-
m 1. MHcoHusiTra Wiarapujiad MahiyM OVyarad Oy ajeMeHT-
JIADHMHT Xoccajlapujia y3ura xoc xycyeuariap ounan oup xarop-
JIa KVTI SKUHIJIHKAap Xam 6op.

Munbsik ¥3 Gupukmanapuna kyrnpok, —3, +3, +5, cypema +3
Ba -5, BUCMYT 3ca +3 OKCHM/UIAHTAHIMK JAPAKACHHHA HAMOBH
KWIAIW. DIIEMEHTIAPHUHT MYXUM OMpUKMaiapy apcyH - AsH
rajmii apcernst - GaAs, apeun okenn — As,O,, apcuH XJI0pui -
AsCl,, ormuHryrypriiu Gupukmacu — As,S,, CTUOMH XJ10pu/LIapy
SbCl,, SbCl,, onrunryrypram 6upukmacu—Sh,S,, okermm Sb,0O.,
komruieke bupukmacu — Na[Sb(OH),J, BucmyT okewm -BiO,,
Hutpatu - Bi(NO,), - 5H,0 axamuaraummp.

Ep xoburuna mubsk 1,7 < 107%%, cypema 5 - 107°%Ba BucmyT
2 + 10-3% um Tamkun stagu. Tabuataa MUIILSIK ACOCAH METasIap
€KM OJITUHTYTYPT OMJIaH OMPrauKIa YIpaiin, 3pKuH X0mia KaM
6ynamm. CypbMa oca SpKHH XOJJIa Ba OITHHIYTYPTJIA OUpUKMacH
cucdarraa yupainu. BucmyT Tabuatia HUCOaTaH KaM TapKaaraH
6ym0, BucMyT oxpacu - Bi,O, (OucMHT) Ba BUCMYT SUITUPOFH -
Bi,S, cudatuna yupaitnn. MUIMILIKHUHT MUHEpaLIapuiaH
apceHonupuT - FeAsS, peanbrap As,S, Ba aypunurmenr - As,S.
sap MawiyM. CypbMaHuHT Cysibpuam O§ran antumonnt - Sb,S.
(cypbMa SUITHPOFH) XaM TabuaTia KEHT TapKaJiraH. '
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MuULIBIK BA YHUHT OMpUKMaapy KWK 3aXapid Moaaaiap
xncobmanamu.Crubun —SbH, Xam 1myHnai 3axapinu OupHUKMa-

Jlapiad Gupuanp.

OnNUHUIIHKA Ba XO0CCcaxapu Muubsik apceHOITMPUT
FFeAsS HU TOKOpU TeMmTieparypaja napuanad onvuHamm.
CypbMa aHTUMOHUTHHU TeMUP OWJIaH KU3MPUIL OPKAJIA XOCHIT
KUJTMHAIM: ;
Sb,S, + Fe —> 2Sb + 3FeS

Kymup 6Gunan KaifrapwiraH OKCHIUIapuiaH xaM Y3 HapOaTwnzia

MUIIESIK OMJIAH cypbMa axpaTio onuHamy. BreMyT aca BUCMYTHHUT
Bi,S, Hu okemwiab éu ucmyT (I11)- okennm Bi,O,; v KaiTapno

(yrepon 6wiaH) onuHaM. BUCMYTHHHT acOCKii KMCMM  KYPFOLUMH
BA MUC OJMIINA KONAJMIAH CAaHOAT YMKWHIUNAPUIAH aXKpaTuo
VIMHATN. :

MuLbaK 6M1an cypbMaHUHT XaM hocdop Kabu auIoTponmK
ysrapuiiapy Mawiym. KOKopu Temreparyparada KU3IUpPWIraH
saeMeHTIap OyFIapy Te3 COBMTWJTAHNA MKKala JJIEMEHT Capuk,
PAHTIIM META/UIMAC XOccasapra sra 6§iran KaTTyK, Mojuianapra a-
naHany. Byr xonaruma sneMeHTIap Xam ok docdop Kabu Terpa-
SIPUK MoniekyJianap As, Ba Sb, Kyiuariya KypuHuLLITa 3ra Gyany:

Byiap vcutiiranna €Ku Hyp TabCup STTHPWITaHIa KyJpaHr
XOJIATHA METAJUT XOCCA/Iu aroMiapiaaH Ty3u/rad KapaT/iapra ara
6ynama. Bucmyt 6yF xonuna Bi, Tyswimmina xam Gynamu. Bacmyr
KYTIPOK, OKMIII-KU3FUIL PAHTIIA METaLl XOCCACHTa 5Ta SNIEMEHTANP.
MuLibsiK 6unaH cypbMa MypT 6Y10 BucMyTaa Oy XycycusT HUC-
GaTad KaMpoK, Oynany. BUCMyTHUHT CYIOK XONaTaarv 3UIMry Kart-
THK, XONAT/Iard 3UUTUTHIaH OPTHUK SKAHIUIY MabiIyM.

Acocuil XonaTia JMEMEHTIAPHUHT TAIKW EKTPOH KOOMK-
Jlapy KOH(pUTypaumsicu Kyiunaruia oynamm:

As - 452 4p%; Sb +5s%¢ 5p% Bi - 65 -+ 6p°

Opnuil 1apoUTAa XaBola MUILIbIK CeKWH OKCHMIUTAHAIMU,
KATTUK, KU3aupuirasga €Hul ok panriu okcud - As,O,ra
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aiinananu. Mupsik cysia spumaiimm. IOKopu Temneparypaja
MUIIBSIK KYTITHHA 2JIeMEeHT/Iap OWaH TYFPUIAH-TYFPU OMpPUKaIN;

2As +5Cl, + 8H,0 — 2H, AsO, + 10HCI

Muibsk ofaTaarn WaponuT/ia KOHUEHTpIaHTraH HNO, Ba
H,SO, 6uman, kusmaupuiranja sca 3ap CyBu Ba nmxop
3pn rwa.napn OMJIaH peakuMsIra KUpUIIaim.

CypbMma onatnary mapoutia rajoreriap (F 6ynaan MycracHo)
OwiaH, KM3MPpUIraHaa KMCJIOpojl, KoHleHTpaIanran H S0, Ba
HNO3, 3ap CYBU OWMIaH peakumsara KUpuinaiu:

25b + 10 HNO, — Sb,0, + 10NO, + 5H,0

BucMyT oparnary mapoutaa cyB Ba KMCI0pol OWIaH peak-
LMSITa KAPUILIMAAIN, KU3UPWITAHA TalOTeH Ba XaJbKOreHJiap,
KoHuenTpianrad H,80, sa HNO, 6unan peakuusira KUpUIaam.
Y vuiKopuit, MIIKOpUii-ep Ba HOAMP MeTauiap GuiaH peakumsira
KUPHUIIHO BUCMYTUIAP XOCUIT KUJIAIN.

Mubsk MeTa/UIap OWtaH XOCHI KMaraH GUpuKManapapc e-
Hu A ap neiwiany. bynap 1oKopu Temrniepatypaia Spuiliiras 3uy
Mojiasiap 6¥am0, Gabsunapy ruapoausianamm. OKcutoBuMIap
TabLCUPU/Ia aPCEHMTIIapra aillaHau. ApceHULIap MEMEHTIADHN
BaKyymIa €KM WHepT aTMocdepajia KU3IMPHUIL OWIAH XOCHN
KuwinHami. CrubMHUUIap (AHTHMOHKIIAP) CYPBMAHUHT METaliap
Ounan 6upukmacyu 6¥ub, Kpuctawn Ty3uauiira sra. Minkopuit
METAUIAPHUHT cTUOMHMIapu cyB GuiaH napuananagu. Kos-
[IEHTp/IaHTaH KMCJIOTaJIap BA 3ap CYBM XaM CTHOMHWLIAPIa TALCUD
KWIam.

Apcenmiap 6unaH cTUGMHMILIAD s:pMM?TKaayBIIaHﬂuK
Xoccacura sra. Yiap Ky€u Oarapesiapuna, WHOpakusuia -
aerekropiaapiaa, Xoji JaTYuKAapy, TYHHEIb AHOMLTAPH, HYD
JMOIIAPpH, TPAH3KUCTOPJIAP Ba JIasep KypWIMAIApWIA KYIUIaHUIAIHN.

bupHkmanapu Ba ynapHunr xoccanapi. Mumbsak, cypsMa Ba
BHCMYT BOIOPOJI OWJIaH TYFPUIAH-TYFPH Peakiisra KMpUIIMaiau.
Apcun AsH, Ba crnbun SbH, xynanca xumnu raz 6yuu6, cysna
3pUMAIiITH, Te3 napyaiaHamv Ba ta saxapiu. Bucemyrun BiH, aca
cTuOMHra KaparaHma xam Gekapopaup. Bynap snemeHT/IapHUHT
TYP/IM OMPUKMAIApUHNA aKTUB MeTauiap O1iaH Kautapuill OpKaiu
ONIMHUO, “KY3TY” XOCHI KWIalu.
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MuibsK, CypbMa Ba BUCMYT okcumuiapy (3,0,) Ternuuimya
JICMCHT/IAPHUHT KUCIOPO/ OWIaH peakIMsACUaaH XOCHII Oyiiran
KkpucTaiapaad ubopar. Byr xonataarn As,O, Ba Sb,0, jap aumep
vonekynanap (As,O, Ba Sb,O ) maknmaa 6yanu.

MuImbIK aHl‘IlIIpI!,I{, As, O Maprymyi HOM# OUIaH XaM Mab-
nym. Cysiia apuiinu, OyHia apoeHm Kucsiota Xocui 6ynamm. As,O,
amdoTrep xoccara srajmru cababiy Xam KUC10Ta, Xam muk,opnap
GuiaH peakumsira KMpuimo6 Ty3nap xocun Kunam. Sb,0, Ba Bi,O,
nap cyena spumaitia. luapokewrwiapu Sb(OH), sa Bi(OH),,Sb Ba
Bi Tysmapu opMTMacura HIOKOPIap TabCHP STTUPHO ONMHAIN.
Mubsik rugpokeu As,O, HU CyBIa 9pUTHO OTHHALM:

As,0, + 3H,0 —2As(OH),

MHuIbsik THAPOKCHIA XaM aMdoTep XoccajapHu HaMOECH
KJIJICAIA, YHIA KUCJIOTa Xoccanapy YeTyHpoK Typamu. Bi(OH), acoc
xoccayiapura ora. Y KOHLSHTPAAHIaH MILIKOp SpUTMaiapyaa Xyja
03 DpUiiIM, MIIKOPHi MyxuTaa Kanaii Gupukmanapy Bi(OH), au
Merajjiraya Kaurapaim.

Ox, panrmm ruapariadrad okena moaia Sb,0; *xH,0 vu KOH
GuilaH KU3IMPWITAHAA KATHHHUHT TeKCaTrWIpoKCOCTUOMHATH
K [Sb(OH),] xocun 6nanu.

Mmm,m( Ba cypbMma Kuciorajnapu Hutpar Ba docdar
KUCJIOTAIAPUTA KaparaHjia Kydcus xucobnanamm. Macanan, HAsO,
(K =6-10"'%) spurmacuia MyBO3aHAT Yallra CypuiraH ﬁjmallu:

HAsO, + HO<= H,As,O,

H,AsO, kuciiora hocdut kucnora H.PO, nan dapxmm yiapok
As- H Gopura ar'a 9MAC, TY3WIHLLN AS(OH)J{Hp ApCEHHT KHUCJIOTa
BA YHUHI TY3/Iapy KyWwiv KalfTapyBumapian XucoonaHajm.

Apcenar kuciora H,AsO, ypraya Kywiu, aMmmo docdar
KHMC0Ta/IaH KYUCH3POK. yq Her uanu Oy KMCITOTAHWUHT HOHJIAHMLIL
KOHCTaHTacu

K=5 107, K,=4 - 0~sa K,=6 * 107" (25° ©)

Meracdocdar Ba nmpodochar KucaoTanap Kaby MULIBIKHUHT
xam Meta HAsO, Ba upokucioTaiapy H,AS,0, masxyn. H,SbO,
¢kn Sb (OH), -aHTHMOHAT KUCIOTA EKM CTHGHH (V)- rHﬂpOKCHﬂ
neitnnu6, ok amopd momianan uboparaup. ¥ amorep xoccara
sra. CyppbMaHUHT MHUpoaHTUMOHAT Kucjiora H,Sb,0, cu Xxam
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masxyn. H,SbO,, HSbO, Ba H,Sb,0, nap xyucus xuciora
XucobnaHagu.

DPpKUH X083 aKPaTH® OTMHMAraH BUCMYT KIUCIOTAHWHT Ty3/1a-
py Xam 6op, ynap sucmymamaap neb aranapm. bynapra NaBiO, sa
AgBiO, mucon 6§na onamy. Bucmyratiap Ky'wiv OKCHIUTOBYMIAp
xucobnanami. ApceHatiap aca pocdatiapra yxiaiim.

Mumbsk (111), cypema (111) Ba Bucmyr (111) HuHr ranoresmm
OMpHMKMalapy I0KOpPHM TEMIlepaTypaia KailHOBYH CYIOKJIMK EKH
KPHCTa/Ul MOAAanapaup. Yiap sieMeHTIapHUHT OMpUKMILTAaH
¢ku OGowka bupukManapunan xocwn kuwmHamu: AsCl, Asl,,
AsF,, SbCl;, SbBr;, Sb), BiCl,, BiBr,, BiJ; sa BiF, nap
peakuysulapia KaTaju3aTop, aHaIMTUK PeakTHB, SIPUMYTKa3r 1y
6upukManap CHHTE3M, KepaMUK OyIoMIap XoMalliécura Kyinmumya
cuaruna, rasMoriapHu 6¥s1iaa Ba GOIIKA coxanapia KyJUIaHWIamH,

Tenraranorenumiapian dakar AsFS, SbCl; Ba  BiF, nmap
MawnIyM. ByjnapHuHr 6ab3wnapy runpoiusnadany. [Menraranio-
reHUJIAp TaJIOTEHIIOBYY areHT O6YIub peakumsinapia KataausaTop,
co As, Sb Ba Binapau onuiiga xomainé 6¥1ub Xu3sMaT Kuiamam,

A HT ¥ MO H U Ty31apu ymymuid oopmyziacu (SbO) X 6§16,
Oy epna X=Cl~, SO, NO,™ qwmp. Sb*ryanapura Sb,(SO,), ‘H,0,
Sb(NO,),, SbPO, Ba Sb,S; xupami. Kannii aHTUMOHWI TapTpaT
K,[Sb (C;H,0,),] :3H,0 xpucrann monia 6ynub, cysna spuiinu,
THO6UETIA “KycTHpaauran Tow” cudartuia ManiyM.

Bucmyrua tysnapu (BiO) X (6yepraX=F-, I,Br J,
CO,?, NO;~, SO,7) cysna spumaiinn. BiOCIO, - cysna spuiim.
BucemyTin kapbonarauar kpuctraioruapari (BiO), « CO, + H,0
Kpucram 6y110, CyB Ba CITAPTIA SpUMaiTi. Y BOIOPOI XJIOpHIL Ba
HUTpaT KucioTa Tascupuia napgananany. Cona éku (NH),CO, buian
BHCMYT TY12PH SPUTMATAPHHHHI PEAKLIMSICH HATHXKACK/A OJTMHAIIN.
By Ty3 cun Ba OIIKO30H KACA/LTMKIIAPUHH JIABOJIALIA KYTUIAHMAIH.

DneMeHT OMPUKMAJIAPUHUHT ONITUHTYTYPT OWIaH ¥3apo TabeH-
punan As,S,, As,S,, As,S,, As,S;, Sb,S, Sb,S,, Bi,S, kabu karop
cynehumiap xocun Oynagu. MULIBSK cylbguIIapU CapHK,
CYPbMAaHUKH 3apFaJIJIOK, Ba BUCMYTHHUKH KOpa OYirariurd Tydari-
JIU ynapHU Gup-6upuIaH ocoH Qapk KWL MyMKHH, AMopd xo/1-
naru sapraiiok, Sb,S, maxira yramu. Kopa paHriu cypsma cysibthu-
ju Sb Ba S jap OUpUKKaH/Ia XaM XOCHJ Oyiamu,

IOxkopuaa hopmynack KenTHpPHAraH cyab(pumiap cysaa Ba
OKCHUTOBYM Oy/MaraH Kucioranapaa spumMaimm. As,S; HUHT
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KOHUEHTPJAHTaH HHUTpaT KUcjaoTaga 3pUIl peaklHsiaACH KYHH-

Jlaryaa dopanu:

3As,S, +40HNO, +4H,0 — 6 H,ASO, + 15 H,S0, + 40NO

Munbgkauar As, S, Ba As S, xamiia cypsmatuur Sb,S, kaou
cynsdun oupyuikmanapu Oomika cynsbumiapsad dapk Kunuo,
amMonuit cynbdun (NH,),S spurmacuna spuiinu, OyHna

Tokucaotanapausr (NH ) AsS,, (NH),AsS,, (NH,),SbS; xabu

Tyanapu Xocun OynaaM. By peakuusnan aHanusnapia MULIBAK
Ba cypbMaHu OoIIKa 2eMeHT/IapaH axXpaTuo oMl MaKcaaua
doitnanannaau. Tuokucnora Ty31apUHUHT HOPIOH 9PHTMACHIAH
IPKUH THOKMCIOTAIAp axpanaad. bynap Teruuuim meraiiap
cynpumiapy 6unan H,S ra ocon napyaiaHaau.

Mmaramamn. Mulnbsak KOTHIIMaNap Ba spuMyTKasruy Ma-
Tepualiap Tapkuoura kupamd. MulbsaK 6upuKMantapyu Maxcyc
mAnIagap uiupiab yuKapuiga,uapM-myiina OyloMinapuHu
KOHcepBajiauina, éFoY aHTHCENTUTH, (PU3HOJOrUK aKTUB Ba
3axap/Iu MoIANIAp Taiépaaliaa MiUIaTUIaIN.

CyppMa xaM KYIMHHYA KOTMILIMAaiap Tapkuoura kupamy. Y
ApUMVTKA3rnunap TexHukacuga uuviatunagu. KyprouiuH
AKKYMYJIATOpU TUIACTHMHKANApUHU Taliépnaluga cypeMa Ba
MubIkaaH doinananwian. Cypbma OMprUKManapyd MATMEHT,
OVEK, rasyph Ba SMailb WAl unkapuiga munarwiam. Cypsma
cynbhar Ba cyabdua (V) nuporexHukana viinaTuiaauran
KOTHIIMAaNapra KyIaanm.

BucMyT TypaW KoTMIIManap, Wy XyMmjazaH, €HTWJ
cyrokJiaHaauMran Byan koruiumacy tapkuoura kupamu. bByHnait
KOTWIUMAajapilaH nJjacrMmacca Oylommaapu Ba abpasus
MaTepHauiap yayH Koiurap rtaliépnanana. TepMO3IeKTPUK
reseparopJjiapia Ba simpo peakTopiaapujia BUCMyTaaH (oii-
AanaHunany. BUCMYT TMTaHAaT ONTHK MOIYJSATOP Ba aKyCTHK
Ty3arkuwiapia uuaruiazi. BucMmyt monmboeH karanusa-
TopAapuiaH caHoatna doitnananmwiaam. BucMytamiap 6up kaHua
aneMeHTAapHH GOTOMETPUK Ba SKCTPAKLIMOH~DOTOMETPHK YCyIl
OuiaH aHuKIauaa wuovatunany. BucMmyt 6upukmanapuiad

" TM66KMETIA, KUILLIOK, XYKATUTH, KOCMETHKA Ba 111y Kabu Gouika

KYTruHa coxajiapna doinaiaaunanm.
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XVBOb

JIABPAM CUCTEMAHUWHTI VI TPYIIIIA ACOCUM
I'PYIIITAYACH DJIEMEHTIIAPA

VYmymmii Tapendm. Jaspuii cuicTeMaHUHT OITUHYM FPYITNA ACO-
CUii Tpynmnaua sneMeHTajiapura kuciopoa -O, oaTUHIYIYpT -S,
ceiieH-Se, Tesutyp -Te Ba nomonuii -Po kupamu. By anemenrtiap
aTOMJIAPDUHWHT TAILKK IeKTPOH KapaTiapuia s2. p* anekrporiap
MaBxya. [lyHuHr yuyH (kuciopoanaH Gouika) Oy aneMeHTaap-
HMHI BaJICHTIMKIapH —2 gaH +6 rava ysrapagn. Kucnopon
ATOMUHMHT TALIKW JIEKTPOH KABATHJIA OJITHTA IEKTPOHH OY-
JMIIATA KapaMaclaH, ¥ Xap I1odM OOllIKa aromiaplaH MKKUTA
2JIEKTPOH Ka0y1 Kb, OKCUIUTAaHWII apaxac MaH(puit MKKUra
TeHr O¥iany. Kuciopos aTOMMHUHT MOHJIAHUIIT IIOTCHITMAIINA KATTa
KUiMaTra ara OyaraHaury yuyH aToMaa aJeKTpoHiap Xyia
MycTaxkam xoinamranup. LyHuHT yayH KUCI0pos aToMHIaH
2JIEKTPOH TOpTHO onmaguraH saeMeHT dakat (hrop aromuamp. S,
Se, Te, Po anementiapu sca Koccens Hazapusicura acocad V3
TALIKH ICKTPOH KaBaTjIapyiary 31eKTPOHIap COHMHN CaKKM3ra
eTkasuul yuyyH 6olKa s1eMeHTIapiaH MKKHTA JIEKTPOH Kady
KWwinb manHbwuit 3apsyyiaHaam. ByHiaH tamkapu, 6y aieMeHTIap
TAlIKW KaBaTaa XXOWnalraH OJTUTA JIEKTPOHMHHM HYKOTHO
mycOar 3apsuira sra 6ymammu. OJTHHIY TPYIIa aCOCHiA rpyrinaJa
BAEMEHTIAPUHUHT METAIMACHMK XOccajapH, Irpynna 6viiuya
I0KopMaaH nacrra kapab kamain6 6opanu. ILIyHUHT yuyH
KHCJIOPO/L BA OJITUHTYTYPT KY'WIM METAUIMAC XOCCACMHH, CesleH
Ba TE/UTYpP 3¢a METaJLT Ba METALIMAC XOCCANAPUHHM, MOJIOHUH 3ca
KYWIH METaJll XOCCACMHM HAMOEH KWJIaju.

XV.1. KHCIOPOJ,

Kucnopon aromu 18 + 2s? - 2p* anektpon (opmynara sra.
Kuciopor rabuatna 3pkuH Ba KUMEBMIT OMPUKMA X0IMIa YIpaiim.
Yuunr 6apkapop © O, 7O Ba '* O uzoromnapu Mawiym. byrman
TAIIKAPH, CYHBHI paBuIliia XocwT KumuHrad “ O, PO, ¥ O kabu
Oekapop u3oTomiapu xaMm 0op. KUcCiIopos spkuH X0/j1a XaBo
tapkuouna 20,9% vy taukuwi sramy. Kumésnii OupukMa xonuna
cyB Ba Ep KOGUFMIATH KYTIrMHA MOJLAIAP TAPKUOUIA yupainu.

O, Kuciopogau Gupunym 6¥i1m6, 6up-6muprapuian
Gexabap xoina, llleene Ba [Mpucraunap onuuira mysaddak
oynrannap. [leene GupruHIM MapTa cENUTPAHU TEPMUK TTapuanad
Kucmopon oarad. IIpucTiu 3ca MUPOIO3UTTa KOHIIEHTpIaHTaH
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CvabhAaT KUCI0Ta TABCUP STTUPHO KMCIOPOJT OJINIITa 3PULLTaH.
Kucnopon naboparopusiia 0epTomie TY3MHM Ba HUTpATJIapHU
repMUK napuanad onumuamu. byHaad taumkapu, nadoparopus
[APOUTUIA CYBHU, WINKOPIAPHU IASKTPOIU3 KUIUO Xam
KUCJI0PO/L OTMHAAN.

XO03upru BaKT/ia TeXHuKana Kuciopos JInHie yeyauaa cyrox,
xaBoHM (hpaxiimsiad Ba CYBHUM MEKTPOIN3 KWIKLLI YCyJiu Ouian
onvHany. CyBHM 2eKTPOIN3 KVIMIL HATVKACKAA KATOAA BOAO-
PO/, AaHOUIA ICA KUCJIOPOJL aXpasind YruKanu.

Xoccanapn. Kucnopon ras xosaria paHrcus, Ma3acus, Xuuacus
MOIJTA. YHHUHT MOJEKYJIack MKKM atomaaH TysuiraH. Cylox Ba
KATTUK XOJIAT/IA KUCTIOPO/ OU-XaBOPAHT, 1TapaMarHuT XOCCACUHU
HAMOEH KMJIMO, 2JIEKTP TOKMHU YTKAa3amu.

KaTThk, xo/ataa KMCIOpoJ, FeKCOroHal KPUCTa/LT Ty3HIALIra
ara. 2Kylia Te3 COBITHIN HATHXACKAA KPUCTALT CTPYKTYpacH y3ra-
pub, auru (hasara yranu. Monekyna xonarnaru kuciaoponaa (ITo-
JIMHT HA3apUsICMra acocaH) MKKUTa 3JeKTpoH XKydTu xucobura
BYJKYAra KeATraH UKKWIaMuy GOriaHuil smac, 6alku UKKUTA yu
2NEKTPOHJIM GOFIaHuIl 6unaH Ypanran 6UTTa oMM OOFIaHMLI
masxyanup. Iy nykrau Haszapgan O, MOAEKYIaCHHHUHT
TY3UIMIIWHU Kyiunarvuya udonanam Mymkus: [0 --- O]
Kucnoponaunr ¥aura Xoc xoccajiapuiat 6upy aneMenTap 6unad
OUpPMKMA XOCWT KWIHIIAA EPYFINK Ba UCCHKIMKHUHT aXpaind
yrkapuip. Kucaopos oiavi lapouria nacchp MOAA, JTEKHH
KM3MUPHITAHAA Ba KATAIM3aTOPIAD UIITHPOKWAA Jeapin Gapua
aJieMeHTIap Omran OupuKa ofaau. SIeMEHTIAPHUHT KHCIOPOIUIN
OUpPUKMaIapy OK C U AJ1ap 1ed atanain, DiIeMeHTIap KMCIOPOLIH
OUpUKMATAPUHUHT acociu xoccaiapu JI.W. MenneneeBHUHT
KUMEBMIT DIeMEHT/Iap JaBpUid cucTeMacuaa gasp 6yiinua yanigaH
yHrTa Kapab cycaiinb, Kucjaoranu xoccanapu oprub 6opaau. YyHku
ajieMeHTIap OuaaH KMCIOPOAHWHTI OMPUKMILKM HaTWXacuia
KUMEBUIM GoFsanmil (Tabuatu) xam y3rapud Oopaau. Arap
KMCI0PO/1 OMIaH 2ICMEHT opackiia MOH OOFIaHMII BYXKy/Ira Keiaca
OMpHKMAaIap acoC XOCCACUTa, MOH-KOBAJIEHT OOFJIaHMLI BYXYAra
Kejica Oupukmanap amdoTtep xoccara, KopajieHT GOFiIaHuUIL
BYXKY/ra Kejica OUpuKMaliap KUCI0TaIK Xxoccara sra oyiaam:

Na,0, K,0, CaO ALO, P,0;, 80,, CL,0,
acociu OKcuiap amorep KUCJIOTATH
OKCHIL OKCHIUIap
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ACOC/IM OKCHUTap CyBIa 9pr0 UILKOpJAp, KMCIOTATH OKCUIVIAp
cyBza 3pub KucjaoTanap Xocui Kunaand. AMborep oKeuyiap cyB-
Jia éMOH, JIEKMH KUCJIO0Tajlap/ia Ba MINKOPIapia SIXIIA 3PUIAIIH.
Kucnopogunr snemenTnap OujaH XOCHA KWwiraH Gomika
OMpUKMAaNapyuHU, Xap Kalcu 3JIeMEHTHUHI YMYMWI Xoccalia-
puUHU Ypranuiuga 6atadpcun TymyHTupub oepuaamn. Kuc-
JIOPOIHMHT aJUIOTPOIUK [HaKiUlapuaaH GUpH O30HIMP.

Oson. 1785 jinnna Ban Mapym siekTp MamiuHajgapu
WINaéTral BakKTaa €KUMCH3 XU Naimno 6yaraHudu naikamu.
Keitynuanuk 1840 iiunpa [EnGaiin cylontupwiras cyibdar
KHUCJIOTaHHW JJIEKTPOIU3 KUIMII HATHXACHIA aXpaiub YHKKAH
€KMMCH3 XUIUIM a3 O30H 3KAHJIMTMHM aHukKjiand. O30H cy3u
rpekya “xuwm” cyzugan onuuarad. O30H HaM oK (pocopHUHT
XaBOIA OKCHIUIAaHMIUWIAH, KKcaopoara 6o Oyran nepManradar
Ba OMXpoMaT OMPMKMAaJapUHMHI KOHLEHTPAAHTaH cyabbar
KUCIoTaja napyaraHuiiuiaH, UyHUHIAeK, Gropra cyB Ba XaBo
TapKkubuzarv Kucjiopoara yiabTpabuHadiua Hypiapu Tabcup
ITTUPUIATAHIA XaM XOCHJ OYIanu.

Kucnopoia 030H X0CHI OV/IMIIH 3aHKHUP PeaKLIMSICH Ky~
Jaru cxema Oyitnua Gopamm:

0, — 20*
20%+0,— 0, +0*
0*+0,- O,

Texuukaza 030H Maxcyc 030HATOPIAPAa OMTUHAJIN.

O30HHMHT MOJIEKYJSIp TY3WIHUIIUHKA KyWduaaruua
TYWYHTUpHIN MyMKUH. O30H MoaekyjJacumaru Mapkasui
KMCJIOPOJL aTOMU Sp? rubpuUianraH xonaraa 6yiamm. Mapkasuit
aTOMHMHI MKKM Sp* ruGpuiaHraH opouTamM WKKWTa G
opOuTank XOCHUN KHUAWIUAA MIUTUPOK ITaAW. YUUHUH
TUOPHUIAHTaH Sp, OpOMTaNb OYIIMHMAraH 21eKTpoH XydTura
sra Oynaau. Mapkasuii aTOMHUHT 2p opOMTaIu YeTaaru
ATOMJIAPHMHT 2p opOuTaiapy 6uian T — 60F opOuTab XOCH)I
KUMiaa MinTupok sramu. Konras siekTponaap sca 6yamri-
pyBum opburtannapra xoinamanu. Onrura OOFI0BYM
DNEKTPOHJIAP Xucobura OormaHmil Taprubm 1,5 ra Tenr 6ynanm.
HIyHUHT YYyH 030H MOJEKYJIACH CTPYKTYpa (opMyiacuHu
Kyiuoaruya “3ox1am MyMKUH:
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Oparjnary mapowTaa 030H xaBopaHr ras. Kucioponra
Hucbaray MONEKYA4p Maccacu, KyTOJaHyBYAHIUTH Ba
KYTOJNOBUMWINTM KATTa OVIraHu yuyH KaifHail TeMIlepaTypacu
xaM 1okopu. CyIoK, X0/1aTia 030H TYK-XaBOpaHT, KATTUK, X0aaTia
TYK-6MHadIa paHriam Kpucrawt Monaa. O30H Morekyacu oup
MyH4Ya 6eKapop, I0KOPY KOHUCHTPALMALA ITOPTIa0 rnapvaiaHaiq.
O30HHUHT OKCHIUIOBYMIIMK XOCCACH KUCTIOPOJIHMKNTa Kaparatiia
kyuim. IIlyHuHr yayH ofatiary wapoutia KynruHa KUMEBUi
MACCUB JIEMEHTIAPHU OKCHIUIAN onajiu:

8Ag +20,—» AgO + 0O,

Q30HHU aHUKJIAL YYYH KATHii Homu spuTMacunaH GoiialaHu L
MYMKHWH:

2KJ+0,+H,0 - J,+2KOH +0,

MiKopmii MeTauiap 030H TabCHPHIA 030HMILIAP XOCW/T KWIaliu.

9 +0,—» 90, (D = Li, K, Na Ba bowikanap)

Osonmuiap MychaT 3apsyviaHTaH MeTawl Ba MaH(bWii 3apsii-
nanrad O, VOHMJAH TALIKWI TOMraH KU3Wl PaHTIH MOJIATap/IMP.

O30H KyWIH OKCHUTOBUM GYIraHul Y4yH WYMMIMK CYBJIApHH
To3aIalIa Ky Kenaan, XaBoHU Ae3UH(pEKLIMS KWINII BOCUTACH
Ba OpPraHMK MOIJAJapHM CHHTE3 KWIMIIAA XoMallué cudarinia
(oitnaiaHuIaIM.

Oszopnmnr Kyaaanuanmn. O30H €paaMuna OKCHAIap,
030HUIIAp €KW OOIIKA MaxXCYJIOTIapHUHI XOCHI Oyauiinra
O30HJAlll peaKLMsicH neimnany. Yoy peakuusagaH KapOOHWI
OUPUMKMAIApMHK CHHTE3 KWIHILIA, 1a00paTopusi aMaIuETH/Ia 3¢a
k¥ C= C GOFTapHUHI X0JIaTHHY aHMK 1ala (oianaHuIaq.

O30HHMHT XaBO €KW KWCJIOpOI OuJlaH apanaliMach CyB Ba
XaBoHu jae3dndexnuAiania, raamonnap, MuHepas MOMIapHu
OKApTUPMILIA Ky/maHumaam. Y OakTepulMI XyCyCusTUra sra
6ynran moanaaup. O30H Tascupuia nedopManiusianrad (4ysui-
raH) pe3dHa OYIOMHUHT YaTHa0 EpuiMluara KapuimivK Kypca-
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THIL XYCYCHSITH PE3UHAHUHI 030HTa Dapmonuturi aeb artanauy.
DTUIIEH Ba NPOITWIEH/IAH OTMHTaH TIOUMEPJIAp, XJ10PCYIbMUILIU
MOJU3TIIEH, (propkayyyk Ba Oouikanap o30H Tabcupura Gap-
JOLLTY pe3uHaiapaan xucobinanaay. bapnonuvniksu ommpy
MaKca/iu/la pesuHaiap Tapkubura aHTHO30HAHTIAP KYUIMIAIN,
yra unpaMiau Moapanap OuiaH KonjaHanu, OVIOM 1034CH
KMMEBHIH MULIAHAM,

O308 MUKpOOPraHU3MIap KyHIaHIACH XUCOBIaHT aHIMTHAAH
YHIaH TeXHHUKala, IYHUHIACK Y, MILIX0HA, [IeX Ba KOPXOHajap-
HUHT Oy3WJIraH XaBOCHHU TO3a/1allAa, CYBHM 3apapCu3iaHTHPHMII
Ba aTpod MyxuTHU Myxodaza Kamuua keHr golinananuiaig.
IMonumepnapra 10nKa KaBatiu OKCUJ napaanapyu Kyu XuMos
KaTJaMyd KOIUIallja, 103a pelbeMHU Y3rapTUpuIl, 103MIaru
(byHKUMOHaN rpynnanap TApKUOMHN aHAJIN3 KAWL, YHH Gyﬂm
€KM paHrcu3IaHTUPUILZIA XaM YHUHT XM3MaTH KaTTa.

CrepuwiiioBun Mojia chdaTiaa MIMMIMK CYBIApUHM Taiiep-
Jiatn xapaéHuna xam yHaH KeHr donananmiani. Xo3up Mocksa
AXO0JIMCH O3OHJIAINTHPUITAH CYBHU MCTEBMOJ KHJIALM.
Esponasaru sHr HUpHK 030HJAmITHPYBUK ac606 Mocksa cys
KYBYPH CTaHLpsICHIa Xoitauiranaup. ByHnai o3ormamtupuil
MocliaMaJiapy maxapiaapia XaM Te3 opaja maidjgo oyauum
KyTWIMOKJIA. CaHOoAaT YMKHMHIW CYRJIADHM TO3aIALIIa XaM O30H/1aH
KeHT oilanaHuil Ky3aa TYTUIMOKJIA.

O30HHMHT KATOP OMpHKMaIapy XaMm MawiyMm 6yimd, yiapuan
TYpiu coXajlapia doinaranuiMokaa. MacajiaH, aHopraHuk 030-
HUIAp KM3KI Kpuctawiap 6ynuo, 60°C nan okopuaa rapua-
nanany. O30HHUHT OPraHuK OUPUKMANAPYU XaM MaBxy 6Yaub,
yiapaaH KMMEBNIA peakiusiiapaa pa 6ab3u Boimka Makcamwiapia
dbolinananunanm.

O30HHWHT TEXHUKANA KYJLTAHWIMIL coXalapuaaH ban3unapu
ycruga tyxraamub yramus.

O30HHUHT MOonubUKATLUAAAN XYCYCUATIHA-
p n. [Toysmmep Maxcynornapy XoccaaapuHu MogiuduKaLmsuian Ba
YJAAPHUHT DapKapopiuK XYCyCUSITIAPDUHHU OUIWPHUII OYTYHI'M
KyHza (haHUMU3HUHT Xa/l Kub Gepwmiin 3apyp Gyiran pasuda-
Japuiian 6upuaup. O30HHUHT MOJMMEP Maxcynorjapyu Gunax
- peaklMsIIapUHN YPraHWuil OpKAIv YAApHUHT (PU3UK-KUMEBUIA
XYCYCHATIAPUHHA MAKCAIUTA TOMOHTA Kapad ¥3rapTMpuira UMKOH
SIpATWIraHAUIMHM ailpuM MUcouapia Kypcatud yramus. babsn
MaxCyJIoTHApHUHT MeTamiapra Kyiiuin, OVanuin Ba enuamin
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XYCYCUSITIIADMHY OLIMPUIN XaMJa 2JIEKTP YTKa3yBYaHIUTHHH
yarapTupuil Kabu UILIap urynap SKyMaacHuaaHaup.

O30 MoauduKaLManail kKapaéHnapuia 0KopH pas3psi-
JIapHuHT (haosit KomnoHeHTH cudatuaa Kyanmwiany. Ilonmumep
rapIaJapHuy TOXIIM paspsiil EpaamMuiia KaifTa uiuiall TexHuKacuaa
KEHT KyyuiaHuamu. Y1uby kapaéHua rMojMaTHICH Napoack €Ky ysra
MJIACTHKHY PA3psULIOBUM MOCJIaMa JIEKTPOI OPACHAAH YTKasHIIa/IN.
DnekTpomtapiad OMpHW KBapl KyBypdara XoujaluTupuirad
6ym0, yaap yarapysuaH Ky4wiM TOK Manbaura yiaaHand. Paspsiina
xocun Oyaran daon sappanap, Uty XkKymiiajgad, O30H XaMm Iapia
XoccalapyuHy 3apyp UyHanuia Y3raprupuo, yHuHT ro3acu ounan
peakiusira kupyiuanu. LHlyHra yxinain HaTVoKalapHy 1apia yeTn-
JaH O30HJAIITAPWITAH XABO OKMMM YTKasWIraHJa Xam OJmiil
mMymkuH. Koros nmynbnaiapura 030H 6uiaH uilvios Geprica sxiiu
HaTvXa (OKapTHpYB4M) Oepuiyd ManiyM. By xomna KOFOSHUHT
yunaMmIAry oprany. O30HAaH (OKAPTAPYBYM areHT cudatuna
(doiinanani6) oK, KOFO3 OJIUII TEXHOIOTMSICH XaM TaKIi( 3THIIraH.
Tlynbnana 0304 KYmoor 6uiaH GoFIaHraH XMHOMI TUTIMAAT Y MOJI-
IajapHu napuanaiou. Bynpa o3oH ky1borau cucremanap Ounan
TE3 PeaKLUsAra KMPUIIKMO, pAHTCH3 MaxcysoT/iap XOCH KWIalu.
Cynrru Bakiapna (GyHKIMOHAN rpyrinaiapi Oyiran onuromep-
siapra tanab oprub 6opMoxkaa. byHia mosekynsip Maccacu 2000 —
4000 6ynraH Ba YriieBoIOPO 3aHXMPUHUHT UKKH TOMOHM MAKIYM
¢dyukumonan rpymnanap (-OH, -COOH, -NH,-Cl) pan Tamkun
TONnTraH Moaganap Hazapaa ryruianu. KyniuHua uKkyu TOMOHU THI-
POKCHJI, TpYNNaiapiaH TallKWI TONTaH oauromepiapiaaH goiia-
JTaHWAagA. Yiap KYIMKCMMOH MaTepuaiap, MOTOp €riapyuHH
KYIOKJIaIITUPYBIM MOIAAIap, ANMEKTP TOKMHU SXLIM YTKazagurad
KOMIO3ULIVIOH MaTepraiiap, Kopposusra Kapiy dolinananuia-
JWTAH KorulaMasiap Mnuiab umkapuuyia Kynianvwnaau. bynnaii
oJIroMepaapHu QUL YIyH € KaTTa MaKkpoMOJIeKyJlaJlapHK Majiza
KHUCMIIapra OViiui KM MOHOMEPHH Kepak OViraH y3yvHJIMKIaru
MOJIeKYJIaraua ysautupuin 3apyp. MakpoMosiekysia CrpyKTypacuHH
030H EpramMuia KUPKHILI YCYJIM aCOCHIA 030HHMHT Te3 peakiusira
KMpHWIIa OJMILI Ba YHMHT Ky OOoFra TaHnad TabCup 5Ta Oull
xycycuarinapu €rand. Macanan, u306yTuieH conoiumepiapH
M30NPeH, €K1 TIEHTalMeH 030H EpraMuia WiiaHca MaKpoMore-
KyJIaHMHT Oy3WIMIIM KY1I OOF XKoiianirat epaa pyii 6epanu. by
BAKTIA KHCJIOPOJ aTOMM XOCcUJl OYiiraH KucM Tapkubura Kupub
Kepak 6yaraH (DYHKIIMOHA TPYITIAHU XOCHT KUIAIM.
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Cys H,0O Kuc10poaHUHT BOZOPOIL OUIAH XOCKII KMIITaH acocuit
ouprkmMacu xucobinanaan, CyB TapkuOUIA MACCACH XUXATAAH
11,19% Bomopon Ba 88,81% kucnopon Gop. Cys rabuat/ia To3a Xonaa
yuapamaiiim. Cys TapkuOuia xap 10MM KYTriHa Mouiaiap 3puran
O¥nanu. lapé Ba OyJ10K CyBJlapWia acocaH Kajublivii Ba MarHmit
OukapOoHaTiap 3purad 6yaud, yiap CyBHWHI “KAaTTUKAMIMHUA"
TAWKWT oTami. bab3an cyBia TOF XMHCIAPH TApDKUOUra KupyBuu
Mojianap xaM spuran O¥namm. Cysma Temup, MapraHeli, asor,
KHCI0pOL, KapboHAT aHTMAPWL, BOIXOPOI Cyih(hua Ba Go1IKa MOI-
Jasiap spuraH Gynca, OyHnait CyBHM MuHepaa cyerap Neinnaiu.
TaGunit cysnap nunna EMFUp, Kop, KV CyBJIapu 3HT TO3a
xucobnanann. bynnan tamkapu, cyB KYTiruHa KUMEBHH MOIIAap
TApPKUOMIA XaM yupaiim.

bynaaii cysnap Kyiimnarwiapnad mubopar:

l.'urpockonux cyB— OyHuai cyriap KUMEBMI MoUIaIap
103acura abcopOLHon Ky4 Xucobura xoiuianiras 6yama. bynnait
CYBJIAPHH MYKOTULI YUYH KaTTa SHEPrus Tanad KMIMHMANIN.

2. KpucrasusanuoH cyBu— OyHaali CyB KUMEBHIA
MOJUIa1ap TapkuOHTra Boaopo GOFTaHuII Xucobura EKu JOHOp-
akuenrop 6OFIaHMIN XMcoOMra CTeXMOMETpUK Hucbartiapia
JKoMnarura 6ynama. byHnai cyBHM aXpaTid, unkapuo o6opui
YUYYH aHuarvHa sHeprus capdianaiu. bynnaii 6Gupukmanapra
CaSO, - 2H,0, MgSO, - 7H,0, SnSO, - 5H,0, FeSO, -7H,0,
CoS0O, - 7H,0, CuSO, - 5H,0, NiSO, - 7H,0 mucon Gia onaam.

33 KOHCTHUTYUMOH CYyB— KHUMEBHMIT Moafanap Guian
JKyzia MycraxkaM OOFIaHTaH. ByH1ait cyRIapiu axkpaTril yayH xy-
Jla KaTra sHeprud capnaHany éKu KUMEBNI XKapaGHHU BYXKYIra
Kearupuit Kepak. bynra Ca (HCO,), sa Mg(HCO,), nap mucon
G¥a onamn.

Cysnunr $usuk xoccanapu. Cys XMIACH3, Ma3ach3, PAHICH3
MOLIa. Y4 XWI: ras, CyioK, KaTTHK arperat xonarna 6ynan. Cys-
HuHT 4°C garu suwmiry | v/em?® ra tenr. Temneparypann 4°C nan
OPTHIIA CKM KaMalMIIKA HATHXKAchAA CyBHUHT 3udimri 1 r/om’
JiaH KaMm Kuitmarra ara 6¥nam. by xommcacy BHUHT 3 YUK
aHoMaauscu aeitmiany. To3a CYBHUHT COIMIITHPMA MCCURJIMK
CHFUMM XaMMa CYIOK, BA KATTHMK MOMAaJapHUKWIAH Karta — |
Kkall/r éku 4,18 kKXK/r. lemaxk, 1 r cysru 1°C ncuruin yuys Gouika
MOIATAPHH HCUTHIIUIA KETAMUIaH HCCUKJIMKTA KAPATaHIa KYTIPOK,
WUCCUKJIUK Taiab oTuaaau. by CYBHUHI MCCU KUK CUFUM
aHOMAaJMsCUAed aTaianu.
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Cys noum Oyr1aHUO 4
rtypaad. CyBHUHT OyFIaHM-
1M HATHXKACHAA BYXYAra
Kesnran docum Oyr bocumu
neimnnanu. CyBHUHT OYF
HocumMM TEMIIEpaTypa opTH-
i 6unax opraau. Cys epk
UOMIILIA OYEIaTHiIca — MO-
nekynanapuHuHr Gyr daza-
cura yTUIUW Ba MOJEKyJa-
JapHuHr OyF dasanan cys N
(pasacura yruinu xapacu- ] 100 C {
Japu ByXyara xkenanu. by
WKKM Kapa€H TeHIJianiras-ia
BY:KY/Ira KeJIraH MyBO3aHaT duHamuk Mmyeozanam neiinnam. CYiokmK
OWiIaH MyBO30HAT Xojatna Oyaran OYFHMHI y3rapmac Temne-
patypazars 60cuMH, Yia CylOKJIMKHUHT myiunean oyr bocumu
aeiivnany. MawiyMm Temriepatypaia sa 6ocumia cys Oup arperar
xonariaH GoIlIKa arperar xoyiarra YTl MYMKWH, SbHH My3 —
eyiok, —» 6yr. Cys, GyF, Ba My3naH MOOpaT MyBO3aHAT XoJlaT/iar
CHCTeMa reTeporeH cucreMa yuyH Mucos 6yna onamu. Terepore
cucTeMa Kaicu (asaHuHT MaBxkya 0yna onuil 1HapoOUTHUHKM X0JIaT
JarpaMacy opKaim Tapcudyiai MyMkuH. byHnai qparpaMmany
TY3UILI YUYH CYB Ba OyF DOCMMIAPU, MY3HUHI TYPJIH CYIOKJTAHMIL
Temriepatypanapunu yarapuinvian doiinaranuiamm (XV, 1-pacm).

By marpammanarn OA yusurura TYFpyu KenaguraH 60Ccum Ba
TemrnepaTypaiapiaa cys Ba 6VF ¥3apo MyBo3zaHaria Oyianu. by
YU3MKIAH I0KOpUIA ETYBUM GOCUM Ba TEMIIEPATYpaiap/a CyB CYIOK,
xonataa 6yaaim, IacTKK HyKTanapra TVFpy Kelaguran 60cuM Ba
Temriepatypaiapaa cys dakar Oyr xonatiarnia MaBxy; 6yia onanm.
OB 4YM3UFUHUHT YCTHIATH HYKTajlapra TYFpU Kejaaurad 6ocum
Ba TeMIlepaTypaiapia My3, Oy YM3UKHUHT Tarujiary HyKraiapra
TYEPU KeNamras 6ocuM Ba Temneparypanapia Oyr maBxys Oynammd.
OB umzurFura TYFpX Kenanurad 6ocruM Ba temiepaTtypanapia My3
Owtan OyF MyBosaHatia Oynanm. Mxku ansuk kecuiirad O Hykraa
yu haza §zapo MyBosaHatia Oynany.

Cysupnr xumésnii xoccanapu. CyB MOJCKYAAIAPUHHHT XOCK
OYIIALIIMIA XKy KATTA MUKIOPHAA MCCHIIMK 2kparind unkama. LU yHuHr
VUYH XaM CyB MOJICKYJIach MccHKKa umnmamivmp. Cys ras xoniiari
(prop OWIaH OJATAATY LIAPOUTIA PEAKIMATA KMPHULLAIA:
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HO+E < 2HF+0
XJ10p mact Temreparypana XaM CyB/a SpUIIN:
H,0 + Cl,-HCI + HCIO

CyB Typiu wapowTiapia MIIKOPU Ba WLIKOPUIi-€p MeTauiap
OWIAH peakLMsaTa KMPHUILLIAIK;

2Na +2H,0 — 2NaOH +H,
2K +2H,0 — 2KOH +H,
Mg +2H,0 —» Mg(OH), +H,

IOkopu Temneparypana cys 6yrm Gomnka metannap 6unaH
peaknusara KUpUILAIN:

2A1 +3H,0'S ALO, +3H,
2Fe +3H,0' S Fe,0, +3H,
Cys kynruHa Mypakka6 mMoganap 6uiaH peakuusara KUpUIaaq.

Acocny okcuaiap OwiaH GUPUKKUG WINKOPAAp, KUCAOTAIN
oKcuIap 6unaH OUpUKUO KucaoTanap XOCUl KUaany;

K,0 +H,0 - 2KOH
CO, +H,0 — H,CO,

Cys kynruxa Tyanap OuiaH peakuara KUpUILUILY HATHXACUNA
TUAPOJIA3 Xapa€Hu ByXKyAra Keaud kucioranap €ku-acociaap
xocun Oynagu. CyB kynruHa Oupukmanap OuiaH peakumsira
KUPHUIITraHAa XaM OKCUIUIOBYH, XaM KaWTapyBuu Basubacunu
Gaxkapa osajiu:
NaH +H,O0 — NaOH + H,
v

OKCHIJTOBYH

H,0 +O0 —» H,0,

S, o’

KanTapyBuu
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Kynruna kumésuii Monnanap Vanapuua OMp HEYTa MOJIEKY-
lUiaprHe BUpHKTUPran Xo/a Masxyn 6ynanu. bynuaii Mommanap
Kpremaneudpamaap red aranam. Kpucrammunpariap xocwn 6yiminmia
OMp BaKTHUHT ¥3ui1a OMp Heya KUMEBKI DOFMaHuLI MaBxXy/L Oyanu.
CyB Monekynaiapd KMMEBRMI Monaaiap 6uiaH JOHOP-aKLENnTop Ba
BOIOPOA BOFNIAHUMII HATUXACUA BUPUKAIN;

CuSO, + SH,0 — CuSO, + 5H,0 — [Cu(H,0),] SO,  H,0

1 H,0
[ 0 Cu ['.]SO4+5H20 —>[H20El CuBOH, | so, - H,0
I H.0

Cysia xyna K11 Ty3jap UApoIu3IaHud KucaoTaaap Ba acocnap
xocun Kunamu. Cys KyT6au mozga OYaranaury yuyH Kyn mMonaa-
JIapHU Y3ua 5pUTa onajiv,

Bonopon nepoxkcna. Bonopon nepokent H,0, v 1818 iinia
TeHop xaud atrad. Bonopos nepokcuii aroMap BoAOpoAra Mosie-
KYJSIP KMCIOPON TABCHP STTUPULL HATHXKACKIA Xocun Oynanu:

2H + 0, > H,0,

Arap 0y xkapacH CeKMHJIMK OM1aH coOBUTWICA, XOCK 6yaran H202
TE3IA CyBrasa Kucnopomra akpanud kerami, ysunr yays sonopos
GHUILIM HATWXACKIA XOCKJI OViraH MaxcyJloT Te3aa COBUTHING
BOJIOPOA TIEPOKCHMA XocKa KuimHaad. Bonopon anaHracunu My3
CUPTUTA I000pULL HATHXACKIA XOCK GY/IraH CyloKJIMK Tapkubuna
BOOPO/ TIEPOKCHA XOCHI OWIMUIMHKA Ky3aTHIIMMH3 MyMKHH.
BynnaH Tamkapu, HaMm Kuciaopoasu 2000°C aa KU3aMpuiI HaTH-
JKacyuna, HaM KHCJIopoa OuMnaH BOLOPOX ApajalliIMacHaaH KT
3apsiiyM YTKasWiranna, cypra yiasrpabuHadina Hypiap €Kku 030H
TABLCUP STTUPUIrAHAA XaM BOIOPOIL NEPOKCH XOCUIT DY 1ani.
Omuuammu. Vinrapy canoaria BOLOPOA NEpokcun, dapuit
MEPOKCUI TY3UIa KMCIOTA TABCUP ITTUPUO OJTHHAD 31M:

BaO, + H,SO, - BasO, + H,0,

Xosupru BAKT/Ia CAHOAT/A, aCOCaH nepcy/ihaT KMCIoTa 8Kn yHUHT
TY3MAPUTA CYB TABCHD STTUPUO ONMHAINA

H,S,0, +2H,0 - 2H,80, + H,0,
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Xoccanapu. To3a BoioOpoJ NEpOKCH, KMEMCHUMOH, PaHI'CH3
cylokauK. Onatnaru 6ocumaa KaiHaTub 6yIMaiam, YyHKHM OCOH
napyanann® keraau. LLIYHUHT ydyH BOROPON NEPOKCH IacT
bocumpa kKaliHatuiaan. Bogopoa mepokcua mysaaranja
UTHACHMOH KpUCTauiap Xocw1 Kuianu. Bonoposm nepoKcHiHUHT
3nekTpoH dopMmynaci crpykrypa Tyswiuimiun H—0—0— H
mp. demak, Bonopos nepoxcuiia Bojopon aromaapu —O0—0 —
KYIIpUK opkanu Oupukanu. Onruk ycyn OHIaH BOIOPOI
TIEPOKCHI, CTPYKTYpPa TY3WAMILNK TYFpU uM3uKIM OyiimaciaH,
b6anku — O — O Gornanum 95° Gypyak OCTHAA SKAHIWATH
aHMKiaHran. Bonopon nepokcua crpykTypacuna GOFIaHAIILIAD

ACUMMETPUK OYIMarajiuru yuyH, MOJCKylagapu Kydliu
KyTonanrannup. Bonopon mepokcui MosieKyiianapu ¥3apo Kyusiu
BOJOPO/I OOFNIAHULI OPKaJIM MycTaxkam Borinanran 6ynamm.

Huxosi1/1a TO32 X0I11a BOAIOPO/I IEPOKCH/L BapKapop MOJIa, Jie-
KWUH 03rMHA DOLIKA MOIaNap TALCUPUIA OCOH NnapyanaHanu. Bo-
JI0pof TIEPOKCH/L CYBIAIYM SpUTMATapuIa MOHIapra Kyuuaarnya
JMCCOLMIaHAIN:

H,0, & H* + H,0-

Bonopon nepoxkcui aucconwnanranga HT wonnapu  xocui
KWITaHU YYyYH KYyUCH3 Kucjora xucoomaHamu. LLyHuHT yuyH
K,0,, Na,0,, BaO, kabu Ty3mapHu XOCHi Kiia Oagu:

H,0, + 2NaOH — Na, 0, +2H,0
Bonopos nepokcua okcuvIal Ba Kairapyin Xoccanapura sra.
O,”+2%— 2077 OKCHIIOBYH
0 —-28 -0, «xaiirapysun
byHra Kyiuaaru peakuus TeHIIaMaiapy MUco 6yia onaau;
2KJ +H,0, +H,80, - J, +K,SO, +2H,0

Kyiinnarn peakumsina H O, okeumwiopun cudaryaa MITHPOK
ITAIN;

H,0, +2H*+2% —2H,0

KMnO, +SH,0, + 3H,S0, = 2MnS0, + SO, + K,SO, +8H,0
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by peaknmsiaa H,O, kaitrapysum cudaTiia MIITUPOK STajIu:

H,0,— 2% — 0, +2H"

JleknH BOAOPOI NEPOKCHIIA OKCHJIAIL XOCCACH YHHUHT I(,aﬁ']‘apl*illl

voccacura KaparaHia Kyyiv HamoéH Oynau.

Konuentprnanran H,O, spurmacnHu KOFosra, KUK Ba 0o~
K MOIUIAApra TaAbCHP ITTUPUIICA, yaap V3-¥3uaad éHub KeTaiuu.

Bogopon nepokcun tabduerna aesuHdexims Makcaiapuia,
IVKMMAIHIMK caHoaruia OVEK omMuna, e}q}w‘mapum-lr EHUILIMHU
KyvaiTHUpULIyIa MILIaTIa0M.

Mepoxenn oOnpukmanap. Mosnekysianapwa rnepokeus 6or 63i-
a1 bupukManapra nepoxcubupuimanap neiwnanu. [lepokenomn-
PHKMAIapHM, ACOCaH BOAOPOIL NEPOKCUIHMHI XOCHIacH 1ed Kapaill
MYMKHH. Bomopoi nepokcua MOJEeKYIaCHIATH BOOPOIHU Me-
rajuap 6K\ MetauiMaciaap OuinaH anMaluTHpub 1nepokcubupuk-
Maiap €KM KMCI0Ta KOIIWFU Owian aiMainTupud nepokcukuc-
JIOTAIap XOCHJI KMJTMHAN:

Ba (OH), + H,0, - BaO, +2H,0

[TepokCMOUPHUKMAIAPHUHT CTPYKTYpa TY3UJIUNIWHH
KyHunaruua ugonanail MyMKUH:

0 0, 0
e
I\
0 0O 0 O

IMepokcubuprkMasap Ky4id OKCHIJIOBYM cudaTuia
WILLTATUIAIN,

Ba ékn BaO,— Gapuii nepokcmi &xn CrO, XpoMITepoKcHa,

XV. 2. OJITUHTYTYPT

ONTHHTYTYPT ATOMMHMHI TAlIKyW 3JIEKTPOH Kapatuaa s’p*
371eKTPOHIAp MaBXya. OJTHHTYTYPTHUHT TalllK¥ 3JCKTPOH
KaBaTujia KMCIopora yXiuad onrura 21ekTpoH 6op. Jlekun nyH-
ra KapamachaH Xoccanapu OWIaH yHOaH KecKuH (apk, Kuiaau.
Bywunr ca6abu ontuHryrypria 3d- opOMTaJIHMHT MaBxKyiI-
Jruamp. LLYHWHT yayH OATUHTYTYPTHUHT OKCHIUIAHUIL JIapakacu
—2,0 +2, ¥4 pa +6 6yna onany. OJITuHryl‘ypTHuHr TYpPTTA

325, ?3 , ?4 . fgﬁ Tabuuii Ba MKKUTA ”; ’ mS cyHbuit xocun

KWIHHIaH pallHoaxKTHRB M30TOITapy MabiIyM.
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Tabuarna yapamm. OrriHryrypr Tabuatia spkus xonga FeSr,
ZnS, PbS, HgS, CuFeS,, Cu,S Ba cynpharaap — CaSO, + 2H,0,
MgSO, * 7H,0, MgSO, - H,0, cymspunrap BaSO,, SnSO, xonwna
yupaiinm.

Omamamn. 1. OTvHryTypr caHoaTia Tabumii MaHOaIapIaH 1axra
yeynuia Kasub ommHam. Arap OATUHTYIYPT TOF JXKWHCIapy GuiaH
apajiairas Gyica, sKolMnuna CYIoKJIaHTAPUO KpaTho OJIMHAIN.

2. TapkuOunita KomdeaHIap Ba METAl sSUITUPOKAApH G¥iran
pyznanap Goiutmiaan. boiiuTuiaran KoHIleHTpaT KaitHOK, XJIOPHIL
KucaoTaga vianagd. OJNTUHTYTYPT BOXOPOA CyIL(DHI Xonuna
axxpatub enamMpuaann Ba onfuHryrypr (IV)- okcun Tabcupuma
Kaitapu®, axpaTnd oauHaun:

FeS +2HCl —FeCl, + H,S
2H,S+30, - 280, +2H,0
2H,S + S0, - 35 +2H,0

Xoccanapu. ONTHHTYTYPT KPUCTAILUT XONATAA MKKHA XWT. O-

QITHHIYTYPT Ba B-ONTUHIYTYPT A/UTOTPOITUK MOJIM(UKAIIMSTA 9ra;

a-SZ=p-S

By annorponuk wiaksi y3rapuiia Xaxm OpTHILM Ky3aTWIaam ¥ -S
CaKKM3 OypuakiM XalKacUMOH S, MOJEKyJIalapiaH Ty3ujraH.
Omrunryrypr kusaupwica 112,8°C na cyiokinaHaim. Arap cyiok,
ONTUHIYIYPTHM KM3AUPHLLT JaBoM stasepea, 160°C na panryu KyH-
FUP TyCra KHpub KOBYILKOK, 6V1ub Konamu, uyHku Oy Temmepary-
pana cakkus Oypuakim €nuK 3aHXKUpIap y3uino, yiap YpHUHU
OUMK, 3aHXupaap srawiai douuiaiigu. Temneparypa 250°C nau
OIITaHAa OUMK, 3aHXUpap Xam y3uia 6opub, 448°C na onTuHry-
IypT Kaiinab, 6yriana Sonaiinn. OntuHryrypr Oyriapy Temiepa-
TYPaHUHT Kyrapunuiura kapab S, S,, S,, S, Monekynanapnau
TALIKW TONraH oynanm.

Jlaboparopusina kynruHa KUMEBMIA peakLMsiiap HaTHXacuaa
QIITHHTYTYPT 9pUTMAa qyKanu, ByHaai oTTuHIYIYPT HUXOSITIA Maiina
cycriensusinapaad noopar 6yaud, amopd ONTUHTYTYPTHM TallKi
Kunam. AMopd ONTHHTYTYPT KU3TUPIIMG KPUCTAIUT OITUHTYTYPITa
aiimanrupwiany. [acr remniepatypana OJITUHTYTYPTHHHT PEaKLMsIra
KUPHUININ XYyCYCHSITH XyAa cycT OViub, Ku3gupuiaranga v
axThBnawany. QITHHIYTYPT KU3OUPHITAHIA XABOJA CHa/IM:
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S+0, - S0,, SO,
OJLiii IHAPOUT/IA OATUHTYTYPT UILKOPHIA METAILIAP, MUC, KYMYIII
i1 CMMOD OWJIaH peakuysara KMpHIIaIu:
2Cu+S—- CuS; 2Ag+S— Ag,S; Hg +S— HgS
OUTHHTYTYPT YIJIEpos Ba TeMUp OWIlaH I0KOpW Temmeparypaia
OUpHKaLKA:
C+28 = C§,

Fe+S— FeS+Q

OJTHHTYTYPT KaiHOK KOHLEHTpjlaHraH Kucaoranap OunaH
peakuusara KMpyUIany:

S +2HNO, - H,S0, +2NO
S +2H,80, — 350, +2H,0

OJITHHTYTYPT KU3IMPWITaHAA WITKOP TAbCHPHAA JMCIIPOIIop-
LWsIaHAIA:

3S + 6 NaOH — 2Na$ + Na,S0, + 3H,0

Wmnarumanm. OATHHIYTYPT Ba YHUHT Tabumii GpukmManapn
TabMuii KaydyK OJIMILIA, TOPTIOBYM MOUIA Taiépiatiia, THoouer-
14, KMILLIOK, XYKATHK 3apapKyHaanapura Kapiiy Kypaiuuiia, ty-
KMMAauWIMK CaHOaTHA ULUIATHIIAIN.

Bupukmanapu. ONTUHTYTYPTHUHT XaJIK X{KAIUIUIA IHT KYTI
WIIATWIAIMTaH GupukManapwiad 6upu sogopox cyabdummp. Ta-
OuaTaa BOIOPOI CYIL(DUII MUHEpaa CyBJap Ba BYJIKOH Taziapy
Tapkudmaa yupainm.

Bonopo cyJistin FOKOpU TEMIIEPATYpa/ia BOMOPOILa ONTHHTY-
FYPT TABCHD DTTUPUO XOCHJ KWIMHAIM: '

H,+S &> HS+Q
Jla6oparopusiia Boxopos cymbia Kurin annapariiia oluHai:

FeS + 2HCI —» FeCl, + H,S
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Bonopon cynwsdmua - paHreus, x¥naHca xuara osra
Oyiran saxapiu ras, MOJICKYJACHHMHI TY3WIMILIN CYBHUKUTA
Vxwamwaup. Boaopoa cynbdua KarTuK KU3LMPUITaHAA
AapyajaHaiy, KUCIOpOL TabCupuaa CHaau:

tU
HS — H, +8
2H,S + 30, —2H,0 + 280,

Arap KuCIOpoI eTuIliMAaca €Ki peakiiusl acT TEMIiepaTypana oauo
Gopuiica OJITUHTYTYPT 9DKMH X0JaT/ia aXpaanb YuKaiu:

2H,S + 0, —> 2§ +2H,0

Bonopozn cyabpUIHUHT CyBaaru 3puTMack MKKHM HETU3/IH KYYCH3
KUCJIOTa X0Ccacura ara:

HS2HS +H', HS=S?+H*

Bonopon cyabdun xyuwiu Kalrapysuwm OYIraHiMru y4yH
OKCHJUTOBUWIIAD TabCUPHUIA OKCUUTAHAIA

3H,S + 8HNO, —> 3H,SO, + 8NO + 4H,0
H,S + 4Br, + 4H,0 —> H,SO, + 8HBr

Arap OKCHIUIOBYMJIAP 03 MMKIOpIA OJIMHCA, BOMOPOJ CYJIbhus
akat S°rava okcHIIaHaIN;

3K,S + K,Cr,0, + 7H,80, —> 35 + Cr,(SO,), + 4K,SO, + 7H,0
H,S + Cl, > S + 2HC

Bonopoa cynshun acoc Ba TysnapHMHI IpuUTMajapura
1obopuirassa Merawt cyashumiap xocun Gynamu. Mikopuii
METANTAPHUHT CyabpuuIap CyBia SPUIAAMTaH MOIAJIApAND.
Kamuit cynuhui ukkn 60ocKuuIa XOCH KUIMHAIM:

KOH + HS —s KHS + H,0
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KHS + KOH -£» K,S + H,0

Harpmii cysibhun HaTpuii cyabpaTHi KYMUp EpraMuia KailTapyiu
yCyai OMJiaH OnvHaAM:

NaSO, +4C > NaS +4CO
Kanwii Ba HaTpuil cynbMUUIApUHUHAT CYBIN 3pUTMaIapy Ky'4in

VILIKOpMi peaKiyst HAMOCH KUnanu:

Na,S + H20 — NaHS + NaOH
NaHS + HO — H,S + NaOH ékn

$? +2H,0 — H,S + 20H-

Bonopon cynasbun kKynruHa Merajiap TY3NapUHHHT CYBIArd
apuUTManapura bopuica, Merauiap cyiabpuiap xosmia Te3na
yykamu. YyHku Oy MerajlapHUHT CcyabOumnapyu cysia €MOH
spuiinuran Momanapmup. Macanan: HgS, PbS, Sb,S,, CuS, CdS,
ZnS, MnS, NiS Ba xokaszo.

MeTa/UlapHUHT CYBIA DPUMAMIAH CYIbMULIAPU ONTHHIYTYPT
TABCUPUAA NONUCYILDUIUIAD XOCHII KWIalu:

Na,S + 28 ——> Na,S,
Acocnu cynpimiap Kuciaoranu sa amdorep cynbduanap ounan
OUPUMKUO KOMILUIEKC OUpUKMaap XOCW KHaiu:
3Na,S + As,S, — 2Na,AsS,

Kyucus acocjapHMHI KaTHOHJApHHU Cylb(uiap Xonuna
YYKTUPHULIIT MyMKHH 3Mac, YyHKH PeaKIysiia TUApoin3 XKapacHu
XaM BYXKY/Ara Keyajiu:

2AICI, + 3Na,S + 6H,0 —> 2AI(OH), + 3H,S +6NaCl

OsruHryrypr Kucaopos 6wiaH, acocan SO,Ba SO, okcrpIapuiyu

XOCHIT KUWJIAJIH.
Cyabdutr anruapurt- SO, ONTUHTYTYPTHUA XaBozIA
BHIMPHMITT HATHKACWIA XocuAa Oynanu:

S+ 0, — SO, +Q
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CynbduT aHTUIpW)L paHrCH3, YTKUP XUUIH 3aXapiy ra3, cyBaa
AXIIW DPUMIIKA, KYWIM KaiTapyBum:

SO, + H,0 — H,SO,

380, + 2KMnO, +2H,0 —2MnO, + K,SO, +2H,SO,
SO, +CL, —» S0,
XaTTO HUTPAT KUCTOTAHU XaM KalTapaju:

2HNO, + SO, - H,S0, +2NO,

CynbhHUT aHrWIpua KyWwid KaWTapyBumiap TABCUPUIA OKCHI-
JIOBYM XOCCACUHM HAMOEH KWITanu:

280, +2Na — Na,S,0,
280, +Zn — ZnS0,
Cynuhut anruapui Boiopon cyabhyanu OKCUmIaiam:
S0, +2H,S —3S +2H,0
By peakuwust cypiu spurMana onub Gopusica, OpaiuK, Maxcyaor
cucparuaa tnocyuur H,S,0, Ba tuocysisdur H,S,0, kucioraiap
XOcun Gynanu: '

SO, + H,S — H,S0,

L e—p—— S —" —

SO, + H,0 +§ — H,S0,

By kucioTanapHuHr CTpyKTypa Ty3WIMnuiapu cyishuT Ba cysspar
KHCJIOTAIADMHWHT XOCWIAJIApH J1e0 KapaJiIy MyMKWH

H=S - H=0 H=O_ ,0 H"O\ e
S=0, 5=8, S S
/ / il T /N
H—0O H—-0 H-0O O H-0 S 1

by kuciotanap xyna 6ekapop 6Ynu6, akar spurManapaarmHa
MaBXymump. JIEKuH yrapHUHT Ty3napu 6apKapop Moananapiup.
Macanan, narpuit Tnocyispar Tysu Na,S,0, - SH,O 6apkapop 1
KpucTramwl Moiaa.
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Canoara HATpUi THOCYIBL(pAT TY3U HATPUIA CYIB(MUT TY3UHUHT
CYRIW 3PUTMAcHra OJITUHTYTYPT apalaluTHpud KaiHaTuil €Kun
ninkopuii myxuraa SO, ra H,S tabcup sTTprb onvHamm:

Na,SO, +S — Na,S0,
450, + 2H,S + 6NaOH 1> 3Na,8,0, + 5H,0

Kumésuii peakimsiapna Na,S,0, akar Kywid KanTapyBuu
xncobrmaHaay. ¥ xoia MolleKynagar xap MKKajia OJITHHIYTYPT
ATOMM DEKTPOH HYKOTHO, ¥3 OKCHIDIAHMIIN JapaxaiapyHu S ra
CTKA3aMIH:

Na,$,0, +4CL, +5H,0 — NaSO, + HSO, +8 HCI
Tuocynsdar KUcIoTa Ty3/1apu Ky4iu Kucnoranap tascupuna SO,
Ba S XOCHJ KMJIUO napyalaHalu:

Na,S,0, + 2HCI — 2NaCl + SO, + 8§ + H,0

bab3y xomnapaa THMOCcyab(arT Ty3J1apuHMHT TapyajaHully
HaTKACHIA CyIxhUI Ba cynbdar OMpUKManap Xocuil Oynanm:

2AgNO, + Na,5,0, = AgS,0, + NaNO,
Ag,S,0,+H,0 — AgS +H,S0,

Arap opTHKYA MUKIOP/A HATPUI THOCYIBLMAT ONMHCA, SpUiiauraH
KOMIUIEKC OUPUKMA XOCcul OYITUINK XUCoOUTra, ONTUHIYTYPTHIHL
OKCHUIAHMILI JapakacH V3rapMaciaH Koiaajiu:

AgNO, +2NaS,0, = Na, [Ag(S,0,),] + NaNO,

by peakinga pororpadusa Kenr kKyynanunaani. Cynsbhar anruiapun
SO, OATUHIYTYPTHH Ml KHCJIOPOM MINTUPOKM/IA CHAUPULI €K1
CYNBPUT AHTMIPHUIHWHT SHUWILNM HATUXKACKAA XOCWIT O¥aam:

-

2S +30, —> 250,+Q

250, + 0, —> 280, +Q
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Cyanthar anrunpuasusr xocwn 6¥nummna P(sp?)- rubpupiaHran
BaJIEHT OpOUTAIIAPHU UILTUPOK STULLM Tabuuitnup. LLyHUHT yuyH
SO, monexynanapu ocon noaumepnananu. Cynshar anruapun Mo-
nexkyiiacu OyF xonatia Monomep, SO, — CyloK X0natia NMKIUK
Tpumep (SO,),, KATTUK X0J1aTaa TYPIU Y3YHIMKKA 3ra OYiraH 3aH-
KUPCUMOH IonuMepaaH nbopar. by MonekyiatapHuHT CTPYKTYpa
TY3WIMILLIAPUHUA KYUHIAruya TACBUPIAIL MyMKHH:

QS/O\SﬁO
& %
| | O . SN o QU
o, O 00 o 1,0 1,0
\\§/ \S/ \§/ \ﬁ/ \§/ N
0 J o 0O O O
SO, (80,), (SO,)n
MOHOMeEP TpUMeEp noaimMep

Cyihar anruapwiHu cysia beBocura spuTHO OYMaiing, YyHKH
Oy JkapafH KaTTa MCCHUKJIMK aXpajub yukuilm 6uiat 6opaim.

Cynbar kucnora. Cyibar Kucjiora caHoatla UKKU Xl -
HUTPO3a Ba KOHTAKT yCy/uiapaa OJIMHaIN.

Cynpbat KMCIOTaHW HUTPO3a Yeyiin Gman onwiu pactnad VIl
acpia Ky/uianwiras 6ynub, y Kyiuaary peakiist TeHriaMaiapura
acocnanamy. actiab onruHryrypr €ku nupurHu euaupud SO,
XOCWJT KMAMHAIN:

S+0,— SO, +0Q
4FeS, + 110, — 2Fe,0, + 850,

Xocun Gyaran cynashur anruapuiara asor (IV)-okeun tascup
STTUPWIAIN:

SO, + H,0 + NO, = H,S0, + NO

Peakuust natmuxkacuaa xocun Oyaran asor (I11)-oxewn xucnopon
tabeupuia NO, ra aiinanrupuiany:

2NO + 0, — 2NO,
Xocun 6ynran NO,nan gHa cynbpat Kuciaora onumyia hoii-

nanaawianu. Jemak, cynnpar kuenora oauuiga NO Kuciaopon
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TallyBYM, AbHHA KaTtaausatop xucobnanagu. by ycyn Guian
osmHran cynbgar kucnora 80% nmu 6ynanu. Bynnail Tapkubin
cyabhaT KMCAOTA, aCOCAH MUHepan YFuTiap uukKapuuiia
doitnananunaany. KodTakT ycyijia aca cyab(puUT aHTUuaApUI
KATATH3ATOP TABCHPKAA OKCUILTAHALN:

V,0,
SO, + 0, > SO,

Xocun 6§iran SO, KOHLEHTpIaHraH cyIbpar KUcaoTara loTaMpu-
Jlanu:

SO, + H,80,— H,S0,

Xocwr 6YaraH MaxcynoT “ofieyM” e aranand Ba CyB TabCHD
STTUPUO, cylb(paT KUCI0Ta OIMHA/IN:

H,8,0, + H,0 — 2H,S0, + Q

Kumésnii To3a cysibdar KUcioTa, MOMCUMOH, PAHTCH3 CYIOKITUK,
VKKK HErM3nu Kywin Kuenora xucobnananu. Cynwbar Kuenora
Kywin okcumnosunanp. Cyrontupuira cyibdar kuciora MeTai-
Japra TabCup ITTHPWITaHAA OKCHATOBYM poiuHKM H™ mowiapn,
KOHLICHTPJIAHTaH Cy/bpaT KHCIoTa Tabeup sTTvprirania sca SO,
MOHIapy baxkapanu:
HE %
H,"S0, . tZn° —> Zn _$04 +H,° i
(kalrapuiamii KapagHn)
12
) s e H.°
OKCHUIUIOBYH

Zne 25 Zn?  (OKCHIUIAHMLI XKapacHu)
KairapyBumn

2H,2S0, +Zn® —> ZnS0, + 450, + 2H,0

PG 5§ (kairapuanui Xapaghn)

OKCHAJOBYHM
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-2¢ i i
I —S Zn?  (OKCWUIAHKIN XKapadHu)
KalTtapyBum

Cynbhar Kues10Ta MKKY HErH3Iu GYJITaH/IuTK YUyH YpTa Ba HOPIOH
Ty3ap xocu Kuitaau. Cyapdar KMenoTa a4auKTonl OMnIIa, aK-
KYMYJATOp Taliépraliyia, KOHJIeHCALIMS peakiifsuiapuia, OpraHuk
MOJIIAJIAPHA CUHTE3 KWJIMILLIA WLIATUIIAIN.
OATUHTYTYPTHUHT TaloreHAn OUpuKManapm.
Ourruryrypt hrop 6WwiaH TYFPUAAH-TYFPU OWPUKKAH/IA, ACOCaH
SF,xocun 6ynamu. Jlekus xyna 03 MuKHopra KyinuMya cudaruia
SF, BaSF, nap xocwn 6ynanu. SF, panrcus xyza Gekapop ras,
KUMEBMI MHepT. XaTTo cyloknantupuwiran KOH, cys Gyru Gumad
XaM peakLusAra KupuiMaiinu. JIekuH cyokJiaHTupuirad HaTpyii
meranu 6uwian 250°C ga, Bomopos GWwiaH J1eKTp YUKYHU TabCh-
puia peakimara Kupuiianad. ONTUHTYTYPT rekcaTopul HaTpUii
OmiaH AumMeTt PUp dPUTMACKIA SIXIIN PEAKIIAATA KMPULLIAIM:

8Na + SF, — Na,S + 6NaF

Onrunryrypr Bakyymna AgF Guitan Gupuku6 S,F, xocwn Kunam.
S,F, paHrens, ukku xui moandukaumsra sra 6ynran ras. SCI,
Hu NaF ra aueronurpui vmrupoxkuna 70—80° na rancup
STTUPUIICA, OITUHTYTYPT TeTpadropua SF, xocun 6ymanu:

3SCl, + 4NaF —> SF, + 8,Cl, + 4NaCl

SF, — KUMEBUii aKTUB, CYB TABCHPUIIA T3 SO, xocun Kuimb rua-
POJNIM3JIAHAIN, TYpPIU MeTauiapHu Qropaaniia niuiatuwiaad. O-
THHTYTYPTHH CYIOKJIaHTUPHO, xJ10p Tasu yrkasuica, S,Cl, xocu
o¥naau. ONTUHTYTYPT MOHOXJIOPH/I KOBOK, PAHIJIM KY/IaHCa XMara
5ra OyJIraH CyloKJIMK, CYB TAbCUPHUAA OCOH MapyaaaHaIu:

S,Cl, + 2H,0 — H,S + SO, + 2HCl

5,Cl, ¥3una ONTUHTYTypTHU SX1UM SPUTAIM, LIYHUHI YYYH Kay-
YYKHH BYJIKOHJIALIA MLIUIATHIAAN. ATap ONTHHTYIYPTTa XJIOpHH
OpTHKYa MUKAOpzaa Ba Karanusaropaap (FeCly, SnCl,, J)) ninru-
pokupa Tabcup arTupuica, SCl, xocun 6ynanu. OnTUHTYTYPT An-
xotopun SCl, KM3MI TYCIIM CYIOKJIUK, V3-V3ui1aH HapyataHub KeTajm:

25CL =S ,CL, + O,
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OATUHTYTYPT MOHOXJIOPUIIA TacT TeMIepaTypaia xjiop 6uiaH
uiUToB Gepuiica capuk, paHIim onTuHryrypr terpaxnopun SCI,
KpucTauapy xocui 6ynama. OnruHryrypr rerpaxiopus,— 30° ran
IOKOPH TEMIIEpaTypana OCOH NapyajaHud Kerajiu.

OATHHTYTYPT, 4COCAH Y4 XWJI THUNAATH OKCOra/IOreHULIAp X0~
CHJT KUJIAJIA:

|. Tuonwiragorenmiiap - ymymuit dopmynacu SOT,,

2. Cynbbypuiraioreaumuiap - ymymuit popmynacu SO,I,,

3. Mypakkab oTHHIyrypT okcoraiorenuiap - HSO, I

Onrunryryprausr tuonun SOF,, SOCL, SOBr,, SOFCI
ranoreHMUIapy ManiyM. By TMOHKA ranorennapias THoRWIQTOpU,
cyB OuIaH Xyja CEKMH peakumsira KUpUILaau, KoJraHaapy aca
UIMIATIIM PEAKLIMATa KMPULLIAMN:

SOC, + H,0 — S0, + 2HCI

ONTUHTYTYPTHUHT TMOHWITJIOTEHUUIApH acoCaH Kyiuiaru
ycysuiap OuiiaH OJMHAIN:

PCI, + 350, —SOCI, + POC, + POCI,

3S0CL, + 2SbF, —> 2SOF, +28bCl,

TuonwniranoreHrIIap BAKYYM/IA OUIWE BA I1aCT TeMIiepaTypanapia
Gapkapop, kuzuupuirania SO, Ba 9pKUH rajloreHsiap XoCH1 Ko
napuyanadanu. TuoHWITATOreHWUIAD META/LUIAPHUHT CYBCU3
TAIOrEHMIVIAPUHM VJIApHU OKCHLIAPWIAH, KPUCTALTTMAPATIapHIaH,
rHIPOKCUUIAPHIAH aXKpaTUl ONUILIA UIILIATHIIANIN.

Ontunryryprausr SO,F,, SO,Cl,, SO,FCl, SOFBr tapkutmau
CyaLYyPUITATIOTCHUUTAPH XaM MawiyM. ByJlapHuHr uamaa sHr
axamusimwiapu SO,F, Ba SO,Cl, aup. Cynbdypriixiopui cynbur
AHTMOPWITa KaTalu3aTop MLITUPOKUIA TYFPUIaH-TYFPHU XJIOp
TABCUP ITTUPHUO XOCWT KHJIMHAIM:

S0, + Cl, —> S0,
Cyanbypitidropun aca 6apuit hropeyasparHy TepMUK Napyaiad
XOCHJI KMJTMHAMH:

SeC

Ba(SO,F), == SO,F, + BaSO,
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Cynuyprmaiopui KM3AUPpUATAHAA Mapuyajadaiu, cyB OuaaH
OCOH peakuusira Kupminamam:

SO,CL +2H,0 —> H.SO, + 2HCI

Hawm xaBo tascupuna Tytab énamm. Cynbpypuadropui KUMEBHIA
HHEPT ras, cyB OWIaH peakuysira KupuInMaiin, KOHUEHTpIaHaH
MINKOPIIAPHUHT CYBAM 3PUTMAaIapyia OCOH TWIpOonv3iaHain.

OnruHryryprHuHr Mypakkab okcoxnopun S,0,Cl, Ba okco-
¢ropun SOF,, S,0.F,, SO,F, mapu matiym. OnTHHTYTyPTHUHT
HSO3F sa HSO,Cl Tapkubiin OKCoranoreHuz Kucaotaitapu 6op.
By kucnoranapuu cysistar KMCTOTAHUHT X0ociaiapy 1e6 Kapail
MYMKHMH. Arap cyibdar kuciora Mojiekyaacunarn mkknta OH-
WOHM YpHHMHM TajioreHiap sramiaca cyibpypriaraloreHumap,
arap 6urra OH™ rpynnacu aramiaca OKCoraioreHu KUcaoTaiap
xocui 6ynami. Canoaraa ropeynsdon kucnorann KHE, éxu CaF,
naapuy 250° unani Ba cyasdat aHnruapuann cyscus HF ouran
peakLmgara KUPUTHO OIMIL MYMKWH:

SO, + HF —> HSO,F

®ropcynnhon kuciora Tyanapu cyibbar anruapuara CaF, Tabeup
STTUPUD OTUHUIIN MYMKUH:

8O, + CaF, — Ca(SO,F),

Dropcynb(poH KMCN0Ta paHTCH3 CYIOKJIMK (hropnaniiia Ky/aii pea-
reHT xpcoOnananu. byHian Tankapu y KVnruna 6apkapop Tyaiap
xocu Kwiand. @ropeyiibhoH Kyaa Kywii KUC/IOTa CyB TaECUPUIA
KMCMaH ruapoiiisnaHaim. XnopcyibhoH KUCIOTA 3¢a PAHICH3 V3~
Y3umaH TyTaliuraH CYIOKJIMK, CYB TAbCUPHIA IMIIAT GHIIaH rvjI-
posu3naHaam, 6apkapop Ty3aap Xocui KumMaidnm. XiaopeyibhoH
KMCJIOTAHU Cy/baT aHTHAPHIra TA3CHMOH BOAOPOI XJIOPUI Tab-
CUp OTTUPHUO XOCHJI KWIMHAIM.

XV. 3. CEJIEH, TEJLUTYP, IIOJIOHU A

Ymymuit Tapeudu. Cenen, Te/utyp, MOJTOHUN 3IeMEHTIAPH
rpynna 6yitnua yJapHHHT XoccanapH, aToM ViryaMmiiapy V3rapuiim
Ou1aH MawIyM KOHYHUSAT acocuia Kyiugarnua yarapud 6opaiam.
By aneMeHT1ap BOIOPO/LTH OUPUKMATIADUHUHT TePMIK GapKapop-

372

auru Se — Po katopu Gyiinua kamaiinG 6opanu. by anementnapna
Se — Te — Po Taprubna metaiuk xoccayiapu, SeBr.~, TeBr, 2,
PoJ, 7> TapkubGau KOMIJIEKC AHWOHJAPWHU XOCHJI KWIKLI
XyCycusiTh OpTHO, KAaTMOH XOCJWru Kamaiin® dopamu.

TaGuarna yupaumn Cened Tabuatna, cenenunyiap xo-
una cynsumiap 6unan apanaiurad xoana 6ynanu. Teanyp taGuar-
12 kyjna 03 Makzopaa yapaiian. Teanyp xam cyibsduinap 6unan
apasialurad xona 6yau6, myxum 6uprkmanapu Ag,Te - resurypun
Ba AgAuTe, - onmun Tesutypunup. Tesutyp meraml cy/ibhuIapuHu
KaWTa MUUIaia Ba JEKTPOTUTUK TO3a MUC OJIMILAA KYIuuMya
maxcysot cucatraa axpanub uukanu. [MonoHuit panroakTus se-
MEHT, aCOCaH ypaH pylacH Tapkubuna KucMan yupaiima. by ane-
MEHTAapJaH CeIeHHUHT 6 Ta, TeuTypHUHT 8 Ta HapKapop U30TOoI-
JIApY MablIyM.

O, Tapkubuna cesieH €ku Tesutyp 6¥uiran pynanap 6oiim-
tiiany. BolinThiran cenen pyaacura KOHUCHTPIAHTAH CybdaT
KWCI0TA Ba HaTpuii apanammacy Gunan viwios Gepunami. Hatu-
Kaga pyjia TapkuOMaari cejied OKCHUIAHKMO CeIeHWT KUCIoTara
aitnasu6 spurmara Yramm. Cinrpa 6y 3puT™a OpKaau CyIbpUT aH-
rAAPUI YTKAZUO KM3WIT TYCIM 9PKMH CelieHTa Kazap Kaitrapuirad,
uyKMara TyIIHprIaia:

3H,5¢0, + 250, — 3S¢ + 2H,S0, + H,0

Tapkubuaa tesutyp 6yaran pyna, factiat Myjl KUCIOPOJL TabCH~
pHia EHOIMPHIAIN, HATHXKAIA TeJUTYPHUHT KUCIOTa EKH MIITKOpAA
ApUHAMTAH OMPUKMACH XOCHa KuiiuHam, by apurMmara cynspur
aHTUapu 10opUICa, TEUTYP IPKUH X0maa uykmara Tyianu. [Tono-
HY OMPUKMATapMHKMHT CYBIATH SPUTMATAPHHI KYMYL, HEKEIh
Ba TUIaTHHALAH TalCpraHraH alekTpomiap UINTUPOKUIA 3MEKTPO-
JIA3 KATUHKG KaTonaa YyKTUPWIAIN.

C¥Hrpa Bakyyma xaigaiu iy Ounad Tosa nojoHuit axparud
omHa u. CyHbUE yCyiiaa MoMoHMM BUCMYTHM SIPO peakTopiapuia
HYPJIAHTUPHUII HATHXKAacHaa XOCWIT KUIMHAIN:

wpgi & 20gj — 20py +7

Xocecanapun. Ceren Ba Teayp GUp HedTa MOIMGMKALIASTA 5ra.
CenleHHMHT MKKUTA METAIMAC Ba OMTTA METAJZICMMOH MOanbhun-
Kauwsicu 6op. TemnypHuHT OUTTa KYMYLICMMOH OK, KPUCTAILT €KU
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KYJIpaHr TYCIu KykyH Moaudukaimscu masxkya. CylokiaaHTH-
PUJITaH CeJIeHHU Te3 COBUTHII HATHXACUIA KM3FHMILI-KHTappaHT
SUITAPOK, CeNteH ONuIl MyMKKHH. AMopd ceneH CcyBaa apuMaiing,
yriiepol (1V)-cynbshunia 03poK, spuiiau, KU3nupuiaradia, y3uaan
KYIT MCCUKJIMK YMKApUO METAICMMOH ceftenra ainaHanu. CeneH-
HuHr 0y Momuduxaimsicu Gapkapop 6V, a1eKTPp TOKMHM YTKa-
341U, EPYFIMK TAbCUPH/A 2JIeKTP YTKa3yBYaHaMI'u optanu. Temnyp
XaM KM3AUpWITraHia KYKYH X0JaTiaH KPUCTal XoaaTra Ba Kpuc-
T XoIaraH KyKyHra aivtaHaau. Tesnyp skyaa Mypt Moana 6yimb,
apuM YTKasruy XoccaCMHW HaMOEH Kulamu. CesieHra o 1a-
POMTAA XABO TABCUP ITMalaM, TEUIyp 2ca OJaTAarv liapouTiaa
TeO, xocui kumo okermwiana . CesieH Ba TEJUIYpP KyWIn OKCHI-
JIOBUM Xoccacura asra Oyirad KOHIEHTpJaHraH KucjioTanapaa
IpUHIN:

Se + 2HNO, — H,8e0, + 2NO
T + H,S0, — SO, + H,0
CeneH Ba TeUIyp MIIKOPIAPIA SPUMHIN:
2Se + 6NaOH — 2Na,Se + Na,SeO; + 3H,0

3% + 6NaOH — 2Na,Te + Na, O, + 3H,0

CernieH Ba TeJUTyp rajiorennap 6unad GUpukud ragoreHuzIap,
MeTasap 6uaaH aca cesleHU Ba TELTYpuUiap xoeua Kunaam. CeiaeH
Ba TEJUIYPHHUHT Ta/I0reHi OuprKManapy saxapnd moaaiap. Cenex
Ba Tesutyp Terpadropui Kywin (pTopiaill Xxoccacura sra, MIIKopuit
Ba Oowka aktus Merawiap 6uman SeF,  Ba TeF,” Tapkuban
aHuoriapra sra 6yran Tyanap xocwn kunaad. CenieH Ba TC/UTYPHUHT
SeF, Ba TeF, 6upukmanapu SF, ra kaparaHia peakiusira Kupyuur
XyCycusITH Kywiu 0yinb, cyB Tabcupuia TYIUK TUIpOIU3IaHalN.
Cenen Ba Te;urypuunr SeO,, TO,, SeO, sa TeO, Tapknbiu okcui-
Japy MawiyM. SeO, oK Tycii yuyBuaH KaTTUK MOJUIA, Ia3 Xoatia
CUMMETPUK MOJIEKYJIAHW TAIIKWI Kujaau, Goika xolaTtaa
3aHXKMPCUMOH MOJTMMEPIAHALIM :

O\ /O\ /0\ /O\ /0

i . S
0O O

0 0

Sc0, cysua ocon 3pub, cenenut OSe(OH), kucaoranu xocus
KVIJIEIILH By kwuciora sputmaiapuaa HSeO,” Ba SeO,? nonnap
XOCHI KUIUO GOCKUUIN AUCCOLMIAHAIN. By KUCIoTa KOHueHTp-
JIaHTaH XoJatna OyaraHuaa MUPOCCICHUT MOHM Xocua Oyianu:

2HSeO,” —>S¢,0. 2 + H,0

CesleHUT KUCII0Ta Ba YHUHT Ty3/1apyu KYWIM OKCHIUIOBUM XOC-
cacura sra.

Mlynunr yayn SO,, HJ, H,S Ba Gouika MojijanapHu  OKCHI-
JIARAN.

H,Se0, + 4HJ — Se*+2J, + 3H,0

TeO, - 0K paHr/in KaTTMK MOZJIa, MOH ITaHXKapasiap XOCHI K-
aub KpucTaiaHa/|, CYBIA SPUIIN, TVHHHTAH SPUTMACH TELTYPUT
Kucsiora 6yimb, dakar spurmanapunaruda Masxyn. TeO, Kyunu
acocsiapaa 2pub TeTypuTiaap, OUTETYypPUTIap Ba MOJIMTE/LTYPUT-
Jap XOCHJ KWIallH.

SeO, Hu 5pKUH X0JaTiaa axpaTnd onuil Xyaa KuiinH. Yynku
SeO K}“UIH OKCHU/UTOBYM XOccacura sra OYJIraHd y4yH KyrnruHa
DpUTYBUMIIAP OUITAH TOPTIUTALL XOCKI KMIMO PeaKLMSIra KUPHILIAIH.
Jlexun Bakyymna maTwi a¢upaa, SO, Ba CHpKa aHTHAPHIJIA SPAKIA.
SeQ, rUrpockoIMK, Ccypla OCOH OpuO CcejieHaT KMCIOoTa XOCHIL
KWIAIM, KPUCTAILT XO/IaT/ia LIapCUMOH MoJleKyanad ubopar 6ynanm.

CesieHaT KMCIIOTA Ba VHHHT TY3/apW CEIEHHUTIAPra Kywin
OKCUIOBUWIAP €KW CYIOKJIaHTHPWITaH CEACHTa Kaluih HATpaT
TabCUp ITTUPUO onuul MyMKKHH. To3a X0/iAaru ceieHaT KUCiIoTa
PaHICU3 KPUCTALI THApaT/iap X0CWa KWiaau, xoccalapy OuiaH
cyiphar kucnorara yxumainm. Kusnpuirania KUciopon, askpaTio
napyajaHagd, Ky4iu OKCHITOBYM:

Se0,? + 4H' + 28— H,S¢0, + H,0

TeO, - Temwnypar KMCAOTAHM CYBCU3NAHTUPUO XOCHIT KMIH-

-HaaW, CyB/Ia CeKUH 3pUian, Kyuiu acocnap ounaH Oupukub temn-

Jypar OUpUKMaiiap XOCHJI KMJIaau.

Tesnypar kuciora cenenar Ba cyindar KUCIOTATAPIAH KECKUH
dapx l(mmﬁ tapkubu Te(OH), popmyna Gunan udonaraHaim.
by kuciora Ba yHuHr Tysnapunu TestypHu éku TeO, nu Kyum
okcumosdunap (K,0,, No,O,, CrO,) 6unan OKcunnaﬁ OJIMII
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MyMKHH. CesieH, Teulyp Ba YIapHUHT OUPMKMANapy fpuMyT-
Kasuiap Taiépraiiyia, MeTaA/yPrilsiia, KaydyKHI By IKOHIAIIAA,
IMIIa Muwiab uuKapuinia, pesuHa caHoaTHa, OPraHuK MOIIa-
JIapHH CUHTE3 KMJIMILIIA KaTaiu3aTop cudaTiig HiiaTUIanu.

XVI1 BObB
BOZOPOJI BA YHUHI XOCCAJIAPH

Bonopon Goiika snemenTiapra Kaparasia oimii Ty3wImIra
ora. BonoponHuHT sapo 3apswm +1 ra TeHr 6yu6, 6urra S' anek-
TPOHU MaBXyn. Bomopoauuur 3 ta usorornm Gop. Ilporuit 'H,
neirepuii *H Ba Tputnii *H. Bozopon usoronnapu nporuit - 6up
TIPOTOH Ba OUP MEKTPOH, feiTepuil — Gup NpoToH, GUp HEUTPOH
Ba OMp BMIEKTPOH, TPUTHIL — GUP MPOTOH, MKKM HEUTPOH Ba Gup
9JIEKTPOHJIAH TallKul Torrad. Boropon tabuaraa spkus xonma
CYB, HE(Tb, TOWKYMUDP, OPraHuK GUpUKManap TapKkubuaa
yupaian.

Onwapm. Bopopon naGopatopusina pyx 8Ku ajioMUHUI
MeTaJUIUra KUCI0Ta KM MIIKOpJIap TabCHP STTUPHUO ONMHAMN.

Zn +2HC —> ZnCl, + H,

Zn + 2NaOH — Na,ZnO, + H,

Bonopon canoatna xyiiuaaru yeyiuiap OunaH Xocuwn KWInHaau,
1. Tabuwuii opraHuk MojIaNapaaH OJMHAIM:

CH4 + Hzo KledJ[Ha‘TO]J COo + 3H2
2CH, 5 3H, + CH,

2. YyrnanTupuaras KoKera cys 6YFi TabCHp STTUPUG OTMHAIN:
C+H,0 = CO +H,
€O+ HO~—>C0 +HO
3. CyBHHM 271€KTPOIN3 KUINO ONMHAIN:

H,0 — H* + OH-
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2H,0 2 OH," + OH-

K() A(h)
JH* +28—>H, 40H — 4% —> 2H,0 + O,

Xoccanapn. Bonopon aromu y3unan oup snekTpoH bepu6, H*
vonura aiuranand. Bynnait mycOar 3apsiianrad BOIOPON MOHU
KYTIrMHA KOBaJieHT GOFIaHMIILIM GUpUMKMaapaa KysaTuiaiu.
Oyynii mapowuTaa OyHaai GUprKManap rascMMoH, CYIOK, BA KATTHK,
moananapaup. byHnai GupuKMasapHUHI Xoccajlapyd BOAOPOL
Guian GOFTaHTaH MeMeHTIapHIHT TabuaTura 6orauk 6ynanu. HE
H,0, NH, nap Kyr6iianran 6yiraHn yuyH yJiap CyioK X0naT/a sxiiv
apuTyBUM xucotiananu. Bonopon nonn H* xonatoa xed KauoH
SpUTMAazIa MaBxyi 6¥na onmaiinm. @akar consparianran H,O"mas-
KYIUTMTE aHMKJIaHTraH, MabiyMm apUTMaiapia colbpatiaHrad Bo-
JIOPOIT HOHU XOCHJI KWIIraH GUpuKManap kuciomaaap ned atanajiu.

Bonopon aromu ¥3u 6uiiaH 6upukaérraH JieMeHTHUHT Tabpat-
ra Kapab 6uTTa 31eKTPoH Kaly Kb H™ MOHUHN XOCKT KWW
MyMKHH. ATap BoIOPOI KHMEBMIH peakimsia OKCHUI0BUM Basuda-
CHHH Daxapca, y XyILUIM rajioresiap Kabu 6uprukMa XoCH1 KUIalHu.
byHnaH Taimkapu, BONopoI MOJIEKY/IACHHH JIEKTP Paspsll OpKajy
YTKa3|ill HATHXacKhoa aToM XOJaTAaru BOAOPOI XOCHJ Oyiianu.
ATOMap BOJOPOI - BOMIOPOJ, MOJICKYJIACATa Kaparauna oup Heya
MapTa aKTUBIMP, ATOMap BOAOPON OUTTa TOK, SMEKKTPOHIN CHC-
TeMa GYnraHu yuyH KYIrnHa OoLIKa ajieMeHTIap OWlaH KOBAJIEHT
OOFTAHHMIL XOCHIT KMJIMO OCOH BGHpUKaiy, AToMap BONOPOI KYTITHHA
MeTaiapia OCOHIUK OuaH Spuiian. ByHUHT HaTHXKacKIa KOTHIL -
Majiap, WHTepMEeTa/LT OUpMKMaap Ba KATTUK, 3pUTMaap XOCHI
Oynand. Aromap Bonopoiap oup-oupu O1naH KoBaieHT GoFIaHuIl
OPKAJIM MOJIEKYJISIP BONOPOJL XOCHJT Kuiaar. Monekyisp Bonopos
XKyJa MyCTaxkKam, KaM KyTOJiaHyBYaH, GHT I Ba XaTpakaTyaH Ku-
yuK Monexynaaup. Ly caGabnm Bopopon mnact Temrneparypana
CYIOKJIaHANM Ba KaliHaian. Momekyisip BOIOpOJ CYBa Ba OpraHnK
SPUTYBIWIIAPIA KaM DPUIIN, IOKOPH TeMIlepaTypaja aromjapra
napyanaHany. KarTvk xonartaa BoJIopos1 TeKCaroHal KpUCTAIL [aH-
kapara 3ra. Bonopon Monekysiacu OKCHATOBUM Ba KalTapyByu
xoccacuHu HamMoEH Kunamy. OnaToary napouTia BoIopo/ aKTUB
amac, y dakarruna ¢rop 6unan 6upuka onanu. Kuznmpunranna
€KUM EPYFIMK TabCHpHaa KYTIrMHa MeTajamMacinap - XxJjaop, 6pom,
Kucnopon Gunan peakuysra kupriiany. BojgoporHuHr karapysau

377



MymKkiH. CelleH, Telulyp Ba ylIapHUHT GUPUKMaTapy SpuMyT-
Kasuuiap Tau€paiiiia, MeTaaTyprisiia, Kay ayKHu BYJIKOHAINIE,
1ML WIITa0 TMKapuinia, pesuHa CaHoaThia, OpraHuK MOJIIa-
JIApHW CHHTE3 KMJIMILLIA KATAIU3aTOp cHaThIa MIIUIATHIAIN.

XVI BObB
BOJAOPOJI BA YHUHT XOCCAJIAPU

Bonopon 6onika sneMeHTAapra Kaparanna oLl Ty3unIra
ara. BonopoaHuHT suipo 3apsmm +1 ra TeHr 6yiu6, 6urra S' anek-
TPOHU MaBxyA. BogopomHunr 3 ta msoromu 6op. [Mpornii 'H,
Aeiirepnii ’H Ba Tputnii *H. Boopost usotoriapu nporwit - 6up
IIPOTOH Ba OMP JIEKTPOH, AeHTepuit — GUP NPOTOH, BUp HEHUTpOH
Ba OMP SNEKTPOH, TPUTHI — GUP NPOTOH, MKKK HEUTPOH Ba Bup
AJICKTPOHAAH Talikui Torrad. Bogopon tabuatia spkud xomma
CYB, He()Th, TOWKYMMUP, OPraHUK GUPUKMaIap TapKkubuaa
yupanm.

Omuuunm. Bonopos saGoparopusina pyx éku amoMUHui
MCTAIATA KMCJIOTA €KW MILKOPIAp TabCHP STTUPUO ONUHAIM.

Zn +2HC — ZnCl, + H,

Zn + 2NaOH — Na,ZnO, + H,

Bonopoxn canoaraa xyimnaru yeysuiap 6uiaaH xocun KHJIMHATH.
1. Tabuwit opranuk MoIanapaaH olMHALN;

CH, + HO ity €O + 3H,
2CH, 5 3H,+CH,

2. YyrnanTupuiran KOKCra cyB OyFy TALCUP STTUPHO OJIMHAIN:
C+HO0 < CO + H,
CO + HO— CO, + H,0

3. CyBHY 5/1eKTPOIU3 KWING OMMHAIN:

H,0 = H* + OH-
376

2

2H,0 == OH," + OH'

K(-) A()
2H* +2€—>H, 4OH —4¢ —> 2H,0 + 0,

Xoccanapu. Bonopon aromu ¥3uman 6up anekrpoH 6epud, H'
voHura aitnanany. bynnait MycOaT 3apsiilaHrad BOJIIOPOA MOHU
KyTIriHa KoBajieHT GOoFNaHuuuM 6upukManapma Kys3aTuiaiu.
Onnuii apouTia OyHaali GMpuKManap rascMMOH, CYIOK, Ba KATTUK,
moananapaup. bynnai GupUKMaIapHUHI Xoccajlapu BOAOPOL
OuitaH GOFIAHTaH JNeMeHTIApHUHT Tabuatura 6ormk 6ynann. HE
H,0, NH, nap kyroianran 6§nranu yuyH yiap Cyiok XOJIaTia SXIIq
aputyBum xucobiadany. Bonopon nonn H* xonmatia xeu KadyoH
opuTMazia MaBxys 6§1a onmaiiny. Makar conparaanrad H,O" mas-
KYIIUTHA aHUKJTaHTaH. MawiyM spuTManapia colibBaTiaHraH Bo-
JIOPOIT MFOHY XOCUJT KWITaH GUpHUKMAnap kuciomanap 1ed atanaim.

Bonopon aromu 31 OuiiaH OMpuKagrras SNeMeHTHUHT Tabuar-
ra Kapab OuTTa 2/1eKTPOH Kabyn Kuinb H™ MOHUHN X0CKi KUTHILIN
MYMKHH. Arap BOlIOpPOI KWMEBMI peakiIusiia OKCUUIOBYM Basuda-
CcHUHM Gaxkapcea, y XyIaM ranorennap Kabu OupruKmMa XOCWi Kyianu.
ByH1aH Talrkapy, BOIOPOA MOJIEKYIACHHM MCKTP Pas3psizl OpKaIU
YTKA3MIL HATMXXACKU/A aTOM XOJATAArv BOAOPOI XOCWJI Oymamu.
AToMap BOIOPOI - BOIOPOA MOJIEKYJIacMTa KaparaHjia dup neua
MapTa aKTUBAMP. ATOMap BOIOPO/i OUTTA TOK, SJIEKKTPOHII CHC-
Tema OynraHu yayH kynruta 6o1ika sjaeMeHTIap OuiaH KoBaJeHT
OOFJIAHMLT XOCKIT KWITUO 0COH OMpUKAIK. ATOMAap BOJIOPOI KYTITUHA
MeTajutapia OCOHIMK OriaH apuidan. ByHUHT HaTvKacua KOTHIL -
Majiap, MHTEpMETal BUpUKMasap Ba KATTHK, SpUTManap XOCHJI
ovimanu. AtoMap Bonopomwiap 6up-6upy OMaH KOBaaeHT OOFIaHMIL
OPKAIY MOJICKYIISIP BOAIOPON XOCWI Kunand., Monexynsip Bofopos
KyIa MycTaxkam, KaM KyTojaHyBUaH, CHTIJI Ba XaTpakaTyaH Ku-
ynk Mojiekynaaup. lly cababnu Bomopon mact Temmeparypana
CYIOKJIaHaIW Ba KakHaiiny. Mosekyssip BOIOpPOJL CyBIia Ba OPraHuK
SPUTYBYWIAPAA KaM DPUIAN, IOKOPH TeMmepaTypajia atoMiapra
rmapuanaHauy. Kartuk xonatia Bofopos reKcaroHaa KpUCTau IaH-
>kapara ara. Bomopon Monekynacu OKCHIJIOBYM Ba KaWTapyBuM
xoccacHU HamMoEH xwuiaau. Onartinary napouTaa BOIOPOA AKTUB
smMac, y dakarruna drop 6mian 6upruka onam. Kusaupwiranoa
€k EpYFIMK TabCHpKIA KYIITMHA MeTaiiMacaap - Xxaop, opow,
KHCJIOpon, GWIaH peakuusra Kupuinaau. BoropoaHuHr Kaidtapysuu
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xoccaculiaH poiinananud, yHu MeTall OKCHTapHIaH METaJUTHI
Kaidrapuiia Muuiaruiaim:

Fe,0, + 3H, "5 2Fc + 3H,0

CuO +H, = Cu+H,0

AXTUB MeTajUiap OulaH BOMOPON OKCU/UIOBYM cUdaThia peak-
MSITa KUPULIAIN:

INa + H,— 2NaH

Boziopoz 10KopH TeMrmepatypaia KyIruHa Merauiapia spuilii
HATUXAcua KOTMILMANap XocwJl Kwianu. byiapaaH taunikap,
BOZIOpOI MycOaT 3apsiyii MonekyJisip uox H,* Ba mandnii sapsnin
monekynsp H,” o xomuna xam Masxys1 0§na onanu. Jlekud Bono-
poIHUHT Oy HoHnapu 6ekapop 6Yub, XKyaa KMCKA BaKT MaBXyl
6¥na onuiuu 6unan TascudiaHagm.

Tapkubuna 6upop aneMeHT Ba Bonopor 6Y/iran Mypakkat Ou-
puKManap rugpamiap ne6 aranamu. [mnpumiap Bonopon 6uinat
9JIEMEHT OpacUIary DOFJIAHUIIIHUHT TabUaTHra KApad TY3CHMOH,
VIyBYaH Ba MOJIMMED MUIpuyiapra oynmaanm,

Tyscumon ruapuanap. Bomopon WIIKOpui Ba WIIKOpHii-ep
merajuiap ounad MeH, MeH, TapkuGiu Ty3CUMOH — HIpULIap
XOCWJI Kunanu. By ruipymiap ok, Kpucraui Moyiaiap 6yiub, Kywm
peakiyara KMpUIIKII XycycusaTura sra. Ty3cUMMOH  ruapuaiap
MeTauiap GWjiaH BOLOPOIHM IOKOPH TeMmneparypana TYrpuIaH-
TYFPU TabCUP ITULIM HaTWxKacuaa xocua Oynanu. Ty3cumMoH
TUAPUTIAD CYIOKJAHTUPHITAH WIIKOPHH MeTallapHWHT
rajoreHMAIapuIA Xy apuiinu. byHupai sputManap snekTposius
KMJIMHTAHAA aHOIIA BOMOPOJ MOJIEKYJIANIAPU AXKPaIud 4MKAIA.
TyscumoH ruapuyiap TepMUK GeKapop, KU3AUPUWITaHa MeTamn
Ou1aH BOAOPOJIra OCOH MapyuanaHagm, CyB OMiaH HIMIIATAN peak-
LMsITa KMPUILIAIH.

KH + H,0 — KOH + H,
[IyHUHT yayH TY3CUMOH MMAPHIUIAD KUMERMI peakiMsuiapia acoc
XOCCACMHU HAMOGH KWJIAIU.
Vayeuan rappumiap. Bonopon 1V, V. VI rpynnanapra own
MeTainMaciap 6unaH OMPUKHMIIKM HATWXKACKOA XOCHJI OyiaraH
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FUApMUIAP YUyBYAH THAPHIYIApra MUCOI 6yna onam. YuyByaH ruji-
pU/UIapa BOLOPO/ OunaH 2IeMEHT opaculia KOBaJICHT OOFNaHuMILT
vaxymmmp. Bynnaii ruapuiiapHUHT THAPOIM3N HaTHXKacHIa
KUCITOTAT MYXUT HaMOEH Oymanu:

SiH, + 3H,0 — H,Si0, + 4H,

VuyBuaH rEAPAUIAp Ty3CUMOH TMApHLIAp ouiaH 3{bngmap wi-
MPOKHZIA KOMITIEKC OMpHKMaIap XOCH KiIalIu. ByHpmaii ruppu-
JIAPHUHT HECOMI MOJICKYIISIP Maccac OpPTUITIH GWIAH CYIOKJIAHHIIL
pa KalfHall Temmeparypaiapi opru6 Gopany. Jlexun HE H,0,
PH, 6uprkmanap Oy Komnara Gvﬁcyumaﬁnu.u‘-l yHKK Oy OMpuK-
Mamap Kywiv KyTOnaHran Oyiranu yuyH Kylium4a OGOFJIAaHUILL
xocmn kwm6 (NH,),, (HF), (H,0),, (PH;), nonmmepiaHrad
Gynama. Iynuur yuyn NH, Ba PH, Gupukmaiapiia Ky4cus acoc
x0ccacH HAMOEH Oynamn.

Tosmmep ruapuprap. Tomavep raipuiapaa BoIOpo OuiaH
JIeMEHT Opachzia KMCMaH MOH, KMCMaH KOBAJICHT BOFJIAaHULI
vasxKyz 6¥namn. Bynnaii GupuKMaapHH acocaH amdorep xoccara
MeTasuiap Xocun Kyuiaau. By GuprkMaiap OK, paHIIv, yumaiiuras,
OpraHuK SPUTYBYWIAPIA 3PUMAMIUTaH MOIANapivp.

TTonuMep TWIPUIIApHAHT OyHIai xoccanapra ora OYuILu,
BOAOPOL KYNPUKYACKH OpKanu Gup-Oupiapu 6unan OUpUKUO
MOMMMEPIaHUILHAHANP:

'.H._____H _.H\\Bc“-H-.\_
[,H/"“‘--_H/ '.H/]n

Amdorep ruAPHIUIAp ACOCAM Ba KUCIOTATH THIPUIUIAP Gunan
peaKUMsATa KUPULIAIA. AJIOMHHHI MAIPUI peakLpsira KUPUIIAET-
raH MOJJAHWHT Tabuatura Kapa® XxaMm JOHOP, XaM aKIEeNTop
Basuacuam Gaxkapaau :

AlH, + 3BH, —> Al[BH ),
ACOCIHH
FHAPH

AlH, + KH — KJAIH,]
KUCHOTAN
rUApUI
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bynnan Tamkapu, BOIOPOA Opaivk Meraap OWIaH Xam Cui-
pUILIAP XOCHI KWIAIN.

BogoponHusr opanuk, Meraniap 6unaH XocHi KWIrad ruIpuil-
Jlapyijia acocaH MeTa/ul DOFJIaHMIL MaBxXyn OYIIMO, yiap KyJpaHr
€K1 KOpa PaHI/IA KaTTUK, MYPT MOJUIATaPIIID.

Bonopon Ba yHUHT GUpUKMAIapi aMMUAKHIA CHHTES KWJINILYIA,
BOIOPOJ XJIOPHUI OJMLILA, CHHTETUK CYIOK, EKWIFKANap HIad
YMKapMLLa, HeTh MaxXCynoTIapUHHE To3analia, EFIapHu rujl-

. pOreHJiaiyia, MeTaJlJIapHu NaiBadiiaiiaa, Bojappam, MoJIubaeH
Ba OOLIKA 3MEMEHTIAPHM OKCHLUTAPHMIAH KaWTapu® osmMmia,
TEPMOSIIPO EKWIFU cudaTuia, OpraHiK MOLIATAPHM CUHTES K-
JIAILIA MUILIATHIAIN.

XVIl BOb

ETTUHYU I'PYIINIA ACOCUM I'PYTITIAYACH
DJIEMEHTJIAPUHUHT YMYMUN
TABCH®U

Ertunun rpynmna acocwmii rpynmavacu anementiaapura grop F
xyop Cl, 6pom Br, iion J Ba acrar At kupaau. By smemenTiap
ATOMJIADMHUHT TAIIKK 2JIEKTPOH KaBaTJIapuia s’p® aeKTpoHIapm
MaBxyj. By anemMeHT atoMiapy y3ura 6uTTa 371eKTPOH OUPUKTUPHO
0110, Y3NapUHUHT CUPTKK KaABAaTIapUIATH /1CKTPOHIAP COHUHU
CaKKu3Tara erkasud, MHepT rasjiap KoHdurypaiuscura sra
Oyiuilra WHTUAAAM. Yiap 3pKUH X0MaTad Ky4id OKCHMIIOBYM-
napaup. by anemenTiapHu ragorenniap 1e6 opuTuiany. [anorexd
cY31 IOHOHYA c¥3 OYAM0, TY3 XOCWII KWIYBYM JIEraH MAbHOra 5ra.
Y ¥3 oupukmanapupa dakarruHa — | oKCHIUIAHKIIT JapaskacuHU
HaMo€H Kwiaau. YyHKM (hTOp aTOMHUHT 3/1eKTPOMaHOUIITI
Karra KMiiMaTra ora OyJIraHu yuyH, XaTTo KMCIOPOMUIAH XaM 9J1eK-
TpoHHU TOpTHO 0110, OF, Tapkubim KumEpnii OUPUKMa XOCHII
Kunaau. Xnop, 6pom Ba iopHuHr sonopoann HCI, HBr, HJ
OMpPUMKMaTAapUHUHT CYB/IAIW SPUTMAJIAPH KYUWIH KUcoTaiap 6y-
au6, HCl nan HJ ra yrran cailyi KMCIOTANM XOCCANAPH Kyyaiiut
6opanu, HCI, HBr, HJ napuuHr KaiitapyBuarink Xoccanapu xam
HCl nan HJ ra roMoH Kyuaiin6 6opanu, YyHKM raioreHIapHuHr
VIOH 3aps/ik ¥3rapMaraH XoJ11a MOH pajuycaapyd optub Gopanm.
Xnop, 6pom, o Y3napuHu TAlIKW 2JIEKTPOH KaBaT/Iapy/iaru
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CTTUTA EKTPOHHYN Oeprb, OKCHITAHMLI AapaxatapuHu +1 jaH
t7 raua y3raprupa osaau. AcTart 5ca Tabuuii paanoakTHB eMUpPH-
IMITADHUHT OPAJIMK, MAXCYIOTIapH cudarnua, supo peakiysi-
napu épramuza CyHBUi paBMIIAA Xocua KuimHaan. KucMan
pATMOAKTHB XOCCACHTA Ira.

lanorennapuuur Taduaraa yapamm. Oropuunr ourra - F,
WIOpHUHT MKKuTa - **Cl, ¥Cl, GpoMHUHT MKKHUTA - ,*Br, ' Br
Ba FOMHMHT GuTTa- ;'”J GapKapoop usoToIUIapU MaBxyx. ByHnaxn
TAlIKApY Oy DJIeMEHTIIAPDHUHT CYHBUI paBUILjia XOCH/ KWJIMHIaH
Oup HeuTagaH Gekapop U30TOTUIAPH XaM MawiyM. By aneMeHTIapH1
tabuaToa yupaiinurad acocuii MUHepaiapy KyiuaaruiapiaH
noopar.

CaF, - ¢pmoopur, Cay(PO,),F - ¢ropanarur, Na,AlF, -
kpriommt, NaCl -ou Tysu, KCI - cunbun, NaClVKCI - CHIBBHHHT,
KCI YMgCl, V6H,0 - kapuammr, AgBr - 6pom-aprupur, Ag (Cl,
Br) -am6onut, Ca(JO,), - nayraput, Agl - ion apreput Ba doLIKaiap.
bynapnas Tamkapy, 6y aneMeHTiap ACHTH3 CyBlapy Tapkubuna
Xap X1 OUpUKManap Xoau/ia yapaunm.

O, Orop snemenTrny 1886 imina A. MyaccaH, XJI0pHA
1774 iinnna K. Lleene, 6pomun 1826 itunna XK. bamap, ionuam 1811
iima b. Kyprya, acraram 1940 itmnna 1. Kapicon, K. Mak-Kensu
pa 9. Cerpenap axpaTud ojrannap.

Xosupru Bakraa ¢rop CaF, éku KF , HF tapku6im tysnapau
I0KOPH TEMTIEpATypaia CYIOKJIaHTUPHUO JIIEKTPOIU3 KMIUO OJIMHAIM.
Dnextpon cuparnia rpaduraan doinananunamm. Jlaboparopusina
XJIOp KyMuaaru ycyiiap OuiaH ouHaau:

1.Bonopon xJiopuji 9pUTMACUTa OKCHUJIOBYM TABCUD STTHPU-
Jaju:

4HC] + MnO, — Mn(l, + Cl, +2H,0
14HCl + K, Cr,0, — 2KCl +2CrCl, +3Cl, +7H,0
2. Tabuuii om Ty3ura KOHUCHTPJAHTAH CyJiab(haT KUCIoTa
MILTHPOKHIA OKCHILTOBUMIAP TABCHDP STTUPHIIAIIN:
2NaCl +2H,S0, + MnO, —> MnSO,+(l, + Na,SO, +2H,0

Texuukdna xaop NaCl apuTMacuHM JEKTPOIN3 KUJIULI
Hatuxacuaa onvHany. bynna karon cudaruna ayaH €ku cumMod
MIUIATHIAAA. AHOMIA XJI0p OKCHIUIAHAMN, KAaToaaa ¢a BOIOPOL
Kairapuianm.
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Bpom Ba-iion, 6GpomMu Ba Honumiapra XJiop Tabcup STTHPUO
OJIUHAIIN:

2KBr +Cl, - ag — Br, +2KCl,
2KJ +Cl, - ag — J, +2KCl.

AcTat MeTa1 BUCMYTHH 0L - 3appavaliapyi OuiaH HypIaHTUpuoO,
2KCTpalya Kb onuHaIH.

Xoccanapn. @rop ou-capFulll, YTKHP XUITH ras. DpKUH xonat/a
(drop MosUTeKynatapyraas noopar 6yiamy. Iacr remMreparypana Mo-
HOKJIMHMK NaHxXapa XOCHI Kb KpucTalaHa/IH, IOKOPH TeMIIe-
partypana KyocumoH namxkapa B - F, Monudukanuscura aiinaHamm.
@rop cyBa SIXIIM IPUEIM, BOLOPOI OUlaH Xyaa WINIIATIN Peak-
LIMSITA KUPULLIAJIA.

F,+H0 —> HF+Q
F,+H, — 2HF +Q

dr1op MHEPT raznapaaH TallKApW KYNTHHA KYKYH XOJaThaaru
merannap 6unad Ba C, Sl, P S xabu merayjuimacinap ounand
KM3IUPHITAHIA PEaKLMsAra KUPUILMO (hropumiap xoCHI KHIaiu.
Kucnopon Ba azor 6uian 6esocuta Guprukmaiinn. KyprommH, Hu-
Kellb Ba MUC METaajlapu Ba YJapHMHI KoTHUIIManapu ¢rop
armocdepacuia KU3Iupuwiranaa, cupty 6apkapop ¢dbropua nap-
nacy 6unax Korasamy. @rop KynruHa OKCHLIap, F’MAPOKCHIIap
Ba YJAPHUWHT Ty3JIapyi, Yriepoliap Ba cyB OuiaH IMANATIN
peaKkuaTra KUpUIIAIK. XJIOp 09-CapFUIL TYCIH YTKUP XUAra ora
6ynran ras. Xnop cysna CCl,, TiCl,, SiCl, napna apuidau. Xnopna
d - opburajapn MaBxyll OYAraHu y4yH YHUHI OKCHJUIAHWLI
napaxacu -1 nas +7 rava y3rapanm. Xjiop Ky€wid OKCHUIOBYH
OVIraHK YYyH KYITHHA META/UIap Ba MeTAIUTOWIUIap OWIaH peakinis-
ra Kupuiiaim. Bomopon xnop armocdepacusa EpyFIMK TAbCUpPUia
IIVIATIA EHUIIY HATHXKACKUAA OK TYCJIM BOIOPOA XJIOPWIL rasv
XOCWII KWIAIM.

BpoM - TVK-KM3FHII-KOPAMTHUD TYCIH CYIOKJIUK, Oyriapu
YTKUD XMIUA, TYK-Capruil panriu, 6§rysun ras. bpomuunr
DIIEKTPOHIa MOMWUTHTH XJIOPHUK#MIAH KuauK. LLyHuHT yuyH 6pom
XJIOpra KaparaHja CyCTpOK peakiiysara KUpHUIanm.

01 - KopamMTHUp OMHa(IIIA PAHTIH, METAICUMOH SUITUPOK,
pOMOMK KpHCTa/L lTaHXapara sra oyiran momyia. Kusimpuiranna
TYFpUnaH-TyYFpu Oyrnanama. byr xonaria ol MKKHA aTOMJIM MO-
nexynanaH ubopar. Mon cysna émon aspuitm, CS,, CCl, napra
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yXmaw KyTonanMaraH apuTyBuMaapia sxiau 3pub, ounadina
PaHIJIA 3pUTMAaNap Xocwi Kuiaaau. TyiiMHMaraH yriesoiopon-
Jlapaa, cyrox SO, cnupT Ba KeToHAapia #oz1 3pub Xurappanr Tyciu
spuTMasap Xoci Kiama. Vion onymid imapovtaa drop 6unan, Kus-
AVPWITania BOAOPOL, KPEMHMI, ONTUHTYTYPT Ba 6oLIKa KinruHa
MeTauIMaciap GuiaH peakumsra Kupuiaay. Mon HaM Tascupuza
KynriuHa Metauiap Gunan 6MpUKub Honumiap XOCHI KWiaim.
HMonuunr cysiaru spuTMaci 6o11Ka rajioreHiap OuiaH OupuKaim.
MonHuur oKCHUIoBuM Xoccack XJiop Ba OPOMHMKHUTA Kaparania
KYUCH3POK, HAMOEH GYnamu:

Br, + SO, +2H,0 —> 2HBr + H,S0,
H,S+J, —> 2HJ +§

Acrar - ¥3 xoccasiapu 6wiaH GUpMyHua Hora yxiar, JJeKuH
paIMOaKTHUB MeTaJU1 Xxoccacura Xam ara. Omatiary mapouTia y3-
V3unaH OyriaHamm.

AcCTaT OpraHuWK pUTYBUMJIApAA SIXIIM SPUILH, YHUHT
OKCH/UTaHU1I fiapaxkacyl -1 jan +7 rava yarapaau. By anemenTnapaa
rpynma 6yinya F - Cl - Br - J - At karopuja uangan YHIra TOMOH
JICKTPOHTa MOMMJIIMK KaMaiiraHu y4yH, MOJIeKyJiaJlapMHUHT
9JIEKTPOI NMOTEHLMAJIapy XaM KaMasiiu, JIEKMH KaWTapyBuu
Xoccajapu Ky4yaiiub OGopamu. By sieMeHTIapHH TEPMHK
Gapxapopsuru (hropaaH XJ10p MOJIeKyJIanapura ¥Trad capy opTud
6opajii, KeHH XJIOpAaH WO MOJIEKYJACH TOMOH CEeKMH-acTa
Kamaitrb Gopany. HyHKu XI0paaH Honra TOMOH aToM pajuyciapy
opTub Gopranu yuyH, aromyap Oup-OMpu OGHIaH KyYCH3POK,
KuMEBMiA Oornanuu xocnn Kunamm, Oropaan xiiop MosieKysacu
TOMOH MYyCTaxKaM KMMEBMH GOFIaHuiln Xocun 6ymmura cabab,
brop Mosekynacu (akaTruHa BAJEHT 3JIEKTPOHNAp Xy(dTH
xucobura xocui 6yica, xyop, 6poM Ba ol MoJeKyJIanapuia sca
Oy snexTpoH XKy TiaH TamKapy 10HOp akLenTop GOFIaHMIL XaM
maexyz Oynann. Bynra ca6a6, prop aromuna 6y d - opburaiapu
MaBXYyI sMac, xjaop, OpoM Ba #oz aromiiapuaa sca 6y d-
opbuTamiapyd MaBXyil.

XJ10p, 6poM Ba {01 aIeMEHTIIAPH MILIKOD SpHTMAaIapy/ia JIAC-
MPONOPLUUAIAHULI XOCCACMHU HAMOEH KWIalW:

2F, +2NaOH —> 2NaF +OF, + H,0
3J, +6KOH —> 5KJ +KJO, +3H,0
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XVIL1. TAJIOTEHJIAPHUHT BOJIOPO/LIA BUPHKMAJIAPHA

Bonopon dropun. I'az xommaru BOAOPON (YTOPUIL CAHOATIA CaF,
T'd KOHLICHTPIAHTaH CYJIbDAT KUCTIOTA Tabeup ATTUPUD EKM HOPIOH
dropumiaptu Kusmpn6 onubamy:

CaF, + H,80, —> CaSO, + 2HF
KF-HF —> HF +KF

Tosa Bomopon dropus PAHICU3, YTKUP XMUIH 3axapi ra3. [acr
TeMIIEpaTypajia paHrcus, XaBoia IWANATIH TyTAiMran KyTO/IN
MOJICKyJ1a/IapAaH ubopat 6YIIraH CyioKJIHK. Bonopon ¢rropun iprava
Ky4Jiars Oup acociii KMCI0Ta XOCCACHHM HAMOSH KWIaOu.

2HFZH,F*+F; F +HF 2 HF
Cysnaru apur™acuna myeosanaria Oynamu:
HF+H,0 — HO*+F; F +HF= HE,
Bo,r.lo’pozl (ropun mmina Tapkubunaru SiO, Hu spuTHG ras-
cumoH Si F, xocur kunamu:
SiO, +4HF —> SiF, +2H,0

AKUEnTop (ropun MoHu 6¥ran 6an3u BF,, AsF,, SbF; Ba SnF,
Tapkuoim Mopnanapuunr HF naru 9PUTManapy xyjaa qum:
KHUC0Ta XOCCACHHM HaMOEH Kunaau. Yynku Gy Monnanap HF pa
dpunn Hatmxkacuaa H,F* nonnnunr KOHLCHTPALMACH OPTAJIH:

SbF, +2HF —> H,F* + SbF,

IyHunr yayn 6ynpaii SPUTMAJIAP KYIITMHA METAIIADHU
9pUTaIU. XaTTO HUTPAT KMCIOTA xaM HF spurmacu 6unan ¥3apo
TabCHUpallraHaa acoc XOCCACHHU HAMOCH KHJIAIN:

HNO, +HF —> HNO t +F

Bonoposn dropun spurmacu cyBia EMoH spuiimran NaF KE
CaF, rapxu6i Tysnapun xocun Kuaanm. Temup, anomMuHuii, xpom
TUTaH Ba BOINKA MeTa/uIapHUHT bropumnapu 6unan Komriekc
GUpUKManap Xocui Kuiaim:

KF +AIF, —s KJAIF,]
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Bonopoa xaopua. Bomopon xiopui, acocaH €pyFIMK HYpH
TabCUPUIIA BOAOPOITra XJIOP TaAbCUP ITTUPUD ojlMHAIM. XOCH OV-
I'aH ra3 XoJJaru BOJOPO XJAOPUIAHU ancopOIMOH Kamepaiapia
CyBra I0TTUpUO, KOHIIEHTPAAHTaH XI0pWI KMCIoTa onrHanu. Bo-
JIOPOI XTOPHIHHK OLL TY3Mrd KOHUEHTPAAHTAH CYbpar Kucaora
TABCUP STTUPUO XaM onuIl MyMKHH. By XapagH MKkM 6ockuuwia
JIABOM OTTHPHWIIANN:

NaCl + H,S0, —> NaHSO0, + HCl
NaCl + NaHSO, —> Na,SO, + HCl

XO03Upru BakTAd BOJIOPOA XJOPUI OPraHUK MOUIATapHU
Xjopianiia Ba ruapoxjiopnana KymmuMaa MaxcyioT cudarmia
xocuil Kumnmokaa. bynnan tawkapu, MgCl, HuHr rusponnsu
HATHXKaCKH[IA XaM BOIOPO/ XJI0pUIL XOCH OVnajim.

Ommii IapoUTIA BOJOPOA  XJIOPUW PAHICH3, YTKUP XMira ora
OynraH ras, cysia sxium 3puo, XJI0pK/ KHCIOTa X0cu Kwiany. Boo-
PO XJIOPHIL 3pUTMACK MUIKOPUIM Ba MILKOpMii-ep MeTamiap Ouiad
peakiyara KUpUIIKG BOAOPOA axXpaTub uMKapanu, KMCI0pos
TALCUPKIIA SPKUH XJI0P XOCKI1 KO okenmwianany, Bonopon xiopui-
HU Typin yeysuiap ounan xocun Kwirad 9Cl rapkubin xiopu
OGuprkManapy Maniym. by Gupukmanap acoc, amorep Ba Kuciora
xoccacura 3ra. Byrjiaii xoccanapra ara 6mvim anemMenT GuiaH xXaop
OpacHia BYKYIra KeJlraH KMMEBMI OOFIaHMILIHUAT TabuaTura OoF-
JmK, 6ynany. Mowm xnopuanap acoc xoccacura sra 6yiu6, 10Kopu
TEMIIEpATYpaia CYIOKJIAHAIMIAH, CYBAA SIXIIIW SPUNAIMTaH KATTUK,
Kpuctaul Moananapaup. KosajieHT GOFIaHAIIUIA XJIOpULIAp HCA
KHCJIOTa XOCcacura ara OYaraH OCoH CYHOKJIaHAUTAH EKH ra3 Ba CYIOK,
monaiapp. Mol KoBajieHT OOFIaHUIILTH XJIopuLiap sca amborep
xoccara ara 6y/1ub opanyk XoIaTHU 3rajUiarat, CyBIa SXINy SpyBUaH
MOIJIAIAPAMP. ACOCN XI0PHILIAP THAPOIU3TA YIpaMaiiiin, KMCIOTAIN
XNOPHWLTAP TVIKMK, THAPOIIUIAHAIN:

SiCl, +3H,0 —> H,Si0, +4HCl

Acoc xoccacura ara Oyaras XJIopuuiap KMcjaoTany XJ0pumuiap
OujaH peaglmsara KUPULIMO, KOMIUIEKC OUpUKMaap XOCH
Kuianu. Komnieke SUpUKMaTApHUHT XOCHII BVIMILMAA ACOCIu
XJIOpHUIUIAP JIOHOP BasU(acuHU, KUCIIOTAIN XJIOPHUIAD AKLICIITOP
Basupacuam Gaxkapamm:
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2NaCl + TiCl, —s> Na, [TiCl,]

AMmdoTep xiopumiap Kuciotanu sa acocnu xnopuiap bunan
OupnKnG, KomIieke OMpUKManap xocun Kuiam:

2KC + ZnCl, —> K,[ZnCl,]
TiCl, + ZnCl, — Zn[T iClL]

Bonopox 6pomun - YTKUp Xunra ara 6¥nran, xaBona V3-¥3unan
TyTakmuran ras. Bonopon 6pomun 200—300 °C ma nnatunamany

Takiépianran KaTaIM3aTop MIITUPOKKMA BOLOPO/Tra Gpom TABCUD
ITTUPUD oMmMHAIM:

Pt
H, +Br,—> 2HBr
Bonopon 6pomu PBr, nu runpous kusu6 XaM OJIMHAJIM:

PBr3 +3H20 —_— H3P03 +3HBr

‘ Bomopon 6pomun opramnk MoJi1anapHu Opomuiamia xam
Kyimmia Maxcynor cucarina Xocun KuwivHam. Bogopon 6pomin-
HHMHT CYBJIary 3pUTMACH KYWIH KHCIIOTA., Bonopon 6pomun stanos-
Aa XaMm sixuim spwidii. Bonopon 6pomun SpUTMAcH MeTasuiapra
META/T OKCULTAPH Ba TMAPOKCHIIAPY GMJIAH SXIIu peaKunﬂre{
Kupnuraau. Bpomun kucioranuur Ty3JIapy - MeTau1 6pomuap
CYBJIa SIXILU SPUIIUIraH MOJIATIAPAND.

Bozopon o - panrcus OYFyBYH ra3, xaBona y3-y3unan KYWIn
Tyraidnu. Bonopon itoaun iokopu TeMIepaTypajia KaTaau3aTop
MIITUPOKH/IA BOLOPOJITa HOM TACHD STTUPUG Eku PJ, Hu runponusz
Kun6 omanamu. Bomopon iomun CyBia Axum spuiimu. Cysmarn
9PUTMACH KYWIH KUCJIOTA, EPYFIIMK TabCUpHIA V3-Y3umaH o
XOCHJT KUITWO mapyaiaHam,

Bonop?ﬂ HONMTHUHT cyBrary spurMmacy XOCHJI KWJITaH Ty3/1apy
- META/LT Monmuiap Kywiu KaiTapyBym xoccara ora:

2KJ +2HNO, —> J, +2NO + 2KOH

ldmrqo;.)luﬁ Ba MIIKOPUI-€p MeTaJUIapUHIHT Honumiapu cysma
AXIINA SPUUANTAH, KM3IMPWITAHAA Ba EPYFIIMK TABCHPHIA OCOH
lapuanananurad moanamapaup. I TOr€HIAPHUHT BOJOPOUTH
OMpUKManapuuu TEPMUK Oapkapopuru Ba XOCHJI O¥ynuiu
neenkmkiiapy HF nan HJ ra Yrran capu kamaiing 6opayu. Bynra
cabab ranoreHIapHUHT aToM paanycnapu oprub, Bogopon 6uiaH
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XOCHJI KAITaH KUMEBHI GOFJIAHUIL SHEPrUSICMHUMHT Kamainb
Gopuiummp. lanorenna kucnoranapuauar Kyuu HF —HCl—HBr
‘HJ xarop 6yiinad oprubd 6opamy. Bonopon rajnoreHUaIApHUHT
Kaitrapysumiik xoccanapu HCl — HBr —HJ karop 6¥iinab kyuya-
1116 Gopamu.
Hatpwuii x10puara KOHIEHTPIAHTAH CYI(pAT KMCIOTA TABCUP
ITTUPWIICA, ra3 XO0JIa BOIOPOA XJIOPHA XOCHIT Oy1anm:

NaCl + H,80, —= NaHSO, + HCl
NaHSO, + NaCl —> Na,SO, + HCl

Bonopon 6pomuji Ba Bofopon ioaunHu 6y yeyn Guian oaub
o6ynmaiinu. YyHKK yiap Ky4iu KadTapyBummap yayH 3pKuH 6poM
Ba ifofrava oKCHAIaHaIu:

NaBr +2H,80, — Na,SO, + Br, + SO, + 2H,0

Bonopor o Xyaa Kywin Kaiirapysuy 6YiiraHn cabadmi
XATTO CYIONTUPUIITAH CybdaT KUCJIOTAHU BOAOPO/, CyJibpujiraua’

Kalitapanu:

6NaJ +4H,S0, — 3Na SO, +3J, + S +4H,0
8NaJ +5H,S0, — 4Na,SO,+4J, + H,S +4H,0

XVIL 2. TAJIOTEHJIAPHMHT KHCITIOPOJAJTA BUPUKMAJIAPH

lanorennap kucnopon 6wiaH TYFPUIAH-TYFPH . OHpUKMAaiiy,
JIEKVH YJIADHUHT OKCHIDIAPH, KUCTOPOLTH KHUCIIOTATAPH, XOCHII
KWITaH TY3JIapH XK XiPKaauruaa KaTra axaMusTra ara.

Kucaopon ¢propun. ®ropuunr OF,, O,F,,0.F, sa O,F,
TapKUOIIM KUCIOPOUTH OuprKManapu Mawtym. Kuciopon dropun
OF, Bonopon ¢ropun Ba Kanuii (hropyi apanaiivMaiapy 3puTMa-
CHUHHU 2JIEKTPOJTA3 KUIHU0 OTMHAIIN.

Kucnopoa audropr - 04 CApFMIIT TYCIIH, 3aX7ap/ii, YHYA aKTHB
Oynmaran ras. Kucnopon mudropunuu H,,CH, pa CO 6Gunan
apajanmMack yYKyH Tabcupuia Kywim nopriaiinu, Cl, Br, Ba J,
GuiaH apananimMack oM mapouTaa y3-y3unan nopraaiiny. OF,
WIIKOpPJap TabCHpHIa NapyaaaHaIn:

OF, +2NaOH — O, +2NaF + H,0
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CyB 6unan cekum Peakumsra Kupuinanu, rekun cyB OyFu
TabCUpHUAIA OPTIAI:

OF,+H,0 - 0, +2HF

Kucnopon tropun Gouika ranoren Kucjioranap €ku Tysnapu
SPUTMATAPUIAH Ta/IOTeHIApHN CUKUO ynKapamu:

OF, +4HCl - 2CL, +2HF + H,0

Kwucnopon audropun rascupuia MCTaJlIap Ba MeTajmaciap
OKCHITAHAMY. .

Huoxkconudropan O,F, - ou caprum - KM3W TYC/IH KATTHK
MOI1a, TepMUK GapKapop, Kyumu OKCUIUIOBYHM Ba (hropiioBym
xoccara sra. Kymruna MOuIanap nnokconudyropy 6unan apanaiu-
THPWII HATHXachia NOpTIaimy. O,F, Ba O,F, nap EMUIIKOK,
OUKM3FHUI TYCIIY CYIOKJIMKIIap 6¥1u0, hakat nacr TemncpaTypa-,
JlarvHa MaBxy 6yia OfiamuraH, TepmMuMK Gekapop MoaTanapaup.
XJI0pHUHT CLO, CIOE, CLO, Ba CLO, Tapku6mm KHCJIOPOLTH
OvpukMmanapu MawIyMm,

Xnop (I)- okenn CLO - stiru Taiiépranran cumoG (IT)- okeuara
XJIOp rasu 1060puin 6uaan xocu KuianHaau. CLO - o
LIAPONTIA CAPFUIL KM3FULI TYC/IN raz, lqusuupmram:a €KM 371eKp
YYKYHHM TabcHpuaa Cl, Ba O, xocun xunu6 nopraaau. Xnop (I)-
OKCHIIN CyB/Ia SPUTHIITAHA CAPFULL KU3WJI TYCITH, MatIym MUK~
A0paa runoxuaopur kuciora HCIO Oyran spurma xocun KHjiaau.
Xaop (1)- okcumn WLIKOP/IAp TACUPHU/IA TUTIOXTOPHT TY3J1ap XOCH.T
Kunam. MNinoxiopur Ty3J1ap Ky'wix OKCHIIOBYMIapaUp:

1,0 +2NaOH — Na CIO +NaCl +2H,0

Xanop (1)- okennra TYFPHU Kelajuran KHCioTanap rurioxaopur
KHUCIIOTa, Ty3/1apu dca runoxaopuraap ie6 aranamy. I UTIOXJIOPUT
kucnora HCIO xnopaunr THIPOTM3Y HATHXACKIA XOCHIT Oynanu:

Cl, + H,0 - HCIO + HCl

Tunoxsopur  6up Herusiu KyHucns Kucioramup, ocon nap-

YaJlaHaIu:

HCIO - HC1+0

Tunoxnopur kucnora TY3IAPUHN MLIKOp 3pHTManapyTa Xj10p
TABCHP STTUPHUIL YCY/U GUIAH XOCHI KHTHHAIH:
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Cl, +2NaOH — NaCl + NaCIO + H,0

XJI0pUIL KUCIAOTA aHTUAPUIN CL0, onuuran smac. Jlekun yuu
(pakarruHa spUTMANTApAArMHA MaBXKYy/l Oyuran Gapkapop xJiopu,
KMCIIOTACH OMHTaH. XJIOpUJI KUCIIOTA KYYCH3 KMCIOTA Ba KYWIN
OKCMIVIOBYHM. Y HUHT XOCH/1 KUITaH Ty3/apy XJOPHTAAp 16 ata-
/M0, CyB/a X1 SPUALUTAH PAHICH3 MOITAAPINP. Xnopuriap
KUCJIOTa/IM MyXUT/Ia OKCHIUTOBYM Xoccacura sra. Kusmupunranna
NMopTAaLr XoCH)1 KUaub napuaiaHaiu:

2NaClO, > NaClO + NaClO,

Xnop (IV)- okenmn KCIO, ra kaifrapysuu cudatima okcanat
Kucnora uirupokuaa cyionrupmirad  H,SO, tascup artupu6
o/iMHaau. by peakumsana axpaanb unkasrran SO, Ba ClO, Hu
CYIOJITHPHILIA MIUIATHAAIH.

Canoarza ClO, HaTpuii XTOpUT Ty3ura Kaiitapysum ciudarmuia
CYJILBUT aHTHAPHA MINTHPOKMIA CYJIbhAT KUCAOTA TABCHD TTH-
pub onuHAaIH:

2NaClO, + H,S0, + SO, - 2CI0, + 2NaHSO0,

C10, - caprur-siimn Tycau, YTKUpP XMIUTH, CHMMETPHK CTPYK-
Typara sra 6ysirau ras. ClO, - KyT6:m Moia Gyirany yuyH peak-
1psira KUpUIIULINA KY'UTH, XaBOJIA ¥3-Y3uaaH IWIIATIN TopT/iaii-
m, Ky4nn okerwtosun. Mnikopnap Guiian XJI0puT Ba Xjiopatiap

XOCHJ1 KUNAIA:
21O, +NaOH — NaClO, +NaClO, + H,0

B OWJIaH XJIOPUT Ba XJIOPAT KUCIOTA 3PUTMATAPUHK XOCHII
D pa
KWJIAIH:

2CI0, + H,0 — HCIO, + HCIO,

Xnop (IV)- okenn spurmacu KOpoHrFuza 6apkapop, EpyFink
Tascupuia cexrn-acra HCl Ba HCIO, xocun kunu6 napuanasany.
Xnop (1V)- okeunn ClO, ra MyBohuUK KesaauraH KUC/IOTA OIMHTaH
aMac.

Xuopat aHTHIPUIL CLO, onvnran smac. Jlekun yHra moc
KEaJMraH XJ0paT KUCIoTa HCIO, mapxyn. Xnopar kucnoranu
Gapuii x1oparra cynsdar KHCA0Ta TAbCUP STTUPHG ONUHALIM.

Ba (CIO,), +H,S0, —> BaSO, +2HCIO,
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Xiopar kucnora 6up Hermzmu KyWIn KUcIoTa, ¥3 Xoccanapu
6uwran HNO, kuciorara yxiaiioy. XJiopat KucioraHunr XJIOPHL
KUC/IOTa OUlIaH apanamiMacu Xy 3ap CyBHM Kabu Kywiu
OKCH/TOBYMIIUD:

2HCIO, +2HCI - 2CI0, + 1, +2H,0

XJI0par KMclora Tyanapu XJoparaap 1e6 atanany. Yiap xiopra
WIIKOP SpUTMACUHU TabCUP ITTHPUG EKK TUTIOXJIOPUTIAPHHA
TCPMUK napyaliab XOCHI KMIMHAIN:

6NaOH +3Cl, - 5NaCl +NaCIO, +3H,0
3KCIO 5 2KC1 + KCIO,

Xnopatmap KCl éku NaCl SPUTMAIAPUHU AMEKTPOITU3 KA
HaTHXacuza xaM xocu 6ymamm. Xnopatnap cyBaa sxiu IpUii-
JINTaH, PaHTCU3, KN3IMPUIITAHIA KUCTIOPO aXpaTnG napJaiaHa-
JAraH Moniatapaup:

2KCIO, 55 2KCl + 30,

Xnopatiap Kywin OKCHMIUIOBYH O¥IraHu yuyH KauTapysumiap
Ounan apanawrtupwiransa TIOPTIIOBYM MOIIAIAP XOCHIT Byau.

Xnop (VI) - okena nacr Temnepatypana ClO, ra 030H Tancup
ITTUPHII HATHKACKIA XOCWIT KUTMHAIY, Xnop (VI)- okemn onmwmii
IIAPOUTIA KU3WIT-KOPAMTHD TYCITH CYIOKJIHK, TO3a Xonna 6apka-
POp, OPraHuK MOIIaIap TabCUPHIA KyUTH nopraaidmy, xiop (VI)-
OKCHIL CYBNIa SPUILN HATUXACUA MEPXIOPAT KHCIOTA XOCHJI
Kynany.

Xnop (VII)- okcun Cl,0, paHrcu3s MoicUMoH CYIOKJIMK, CyBJia
AXLIN SPUIA/INA, KUSIMPIITaHNa Ba 3ap6 TabCHpua nopTiaiim. Xiop
(VII)- okcuara moc kenaauran TIEpXJIOPAT KUCIIOTA NEPXIIOPAT Ty3-
Jlapra Bakyymja cynmpar KUciora TabCUp 3TTUPUG ovHamm. IMep-
XJIOpaT KUCIoTa XaBo/a Y3-y3unan TYTalIMraH, TepMUK HeKapop,
CYBAA SIXIIM SPUKNIMTAH OPraHUK MoIamap TALCUPHIA Te3 map-
HanaHanuraH cyrokvk. By kuciora tysmapuan XJIOpaT/IapHHM KaTa-
JM3aTOpCH3 napyanab onuHamu. XJI0pHUHT KHUCJIOPOIUTA KMCIOTA-
J1apu Ky XJIOPHUHT OKCHUTAHMINI Japaxacu OpTHLUM OunaH
OpTaltv, OKCUUTAHMIL XYCYCHSITH 3¢a KAMASIIH.

Bpomuunr Br,0, BrO,, BrO, Ba Br,0, Tapku6nu kuciopomm
OupUKManapu MamIym.
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bpom(I)- okeup Br,0O -KYHFUP-KM3FULI TYCIU CYIOKJIMK,
KM3IMpWIranaa IManaTiy napyananani. bpom (IV) - okeui capuk,
PAHTIIN KATTHK, MOJIA, IOKOPH TeMrieparypaza bekapop, ManiyM
inapour/ia pakyymuaa Br,O xocun kuinb napyanasamm. Bpom (VI)-
okeng BrO, ok paurim, karTuk 6exapop momia. bpom (VII)-oxenn
BrzO? OK, PaHTIJIM, CYBJIA 9XI1IM SpUIMraH KaTTHK MOIIa.

Bpomumnr runodpomun HBrO sa 6pomar HBrO, kucioranapn
6op. ['uobpomun kuciora 6pomun cumod (11)- oxenn ninTupoxuna
cyB/ia 3puTUO omiHAIM. [UMOGPOMIIL KMCI0Ta TUIIOOPOMHUIITAPH
TepMUK Oekapop 6¥araHy y4yH KHM3AMPWITaHAa JUCIIPOIop-
LMsTAHATH:

3KBrO — 2KBr + KBrO,

Bpomar kuciora Gapuii 6GpoMatra CylaTUpWITaH cyjbpar
KUCJIOTA TABCUP STTUPUO ONHHANM:
Ba (BrO,), + H,S0, — BaSO, +2HBrO,

Bynnan tamkapu, 6poMiy CyBra XJiop TabCHp ITTHPHO Xam
OpoMaT KHMCIoTa OJIMII MYMKHH:

Br, +6H,0 +5Cl, - 2HBrO, + 10HCI

Bpomar kuciorara Moc kenaaurad Tysiap Gpomariaap _,_ueﬁ
aranaau. bpomartiiap 6pOMHTIAPHHA TEPMUK napyanad €ku
xJiopatiapra 6poMumIap TabCUp STTUPUO ONTUHAIN:

KCIO, + KBr — KBrO, + KCl

Texuukana 6pomarnap KBr Ba NaBr spurmanapunu

SIEKTPOIN3 KUIUO ONUHAIH.
Wonuunr J,0 Ba J,0, Tapkubau Kuciopouiu 6upukManapu

Maniym: J,O; - OK paHriiM KpUCTAI Ty3UauIira sra 6yaran 6ap-
Kapop mozia. [epuiionaT KACIOTAHU TEPMUK TIapyaiaril HaTHXa-
cupa xocun KumuHamm. J,0.- 300° raya 6apkapop, KeiltnH #ox Ba
KHUCIIOPOI XOCH KMIHO cyloKiaHaau. ¥ cyB GuiaH IIIaTii peak-
LMSATa KUPHINAIH:

1,0, +H,0 — 2HJO,

J,O; - kywm okeumiosuu 6¥nranm yayn H,S, HCl sa CO nap
Ortan peakimsra KAupHILain:

5H,S+J,0, >, +55+5H,0
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5CO +1,0, - J, +5C0,

Hommunnr runoitommn HIO, fionar HJO, Ba nepitogar HJO
TAPKUOIN KUCIopowiu Kucnoranapu 6op. [aroioaur Kl-rcm?rraj
HUHT Ty3jlapu runoionnriap xysna bexkapop momianap 6y1u6
OCOHJIMK OMilaH HoaTiapra aiinananm. Jlekun ruroiionutiap Kucj
JloTara Kaparanja 6apkapop Moianapaup. Arap fioara UILIKOpP
Tab?up STTUpHIICa, aBBall rumoiionariap, CYHT yJjlap Honatnapra
Ba Homanapra napyananamu:

J, +2KOH - KJ +KJO + H,0
3KJO - 2KJ +KJO,

E MTIOHOAUT KUC/IOTA BA YHUHT Ty3/Tapy OKCHIVIOBYUIAPIUP.
‘r.ma'r kucnoranu HJO, itonra uurpar kucnora ku XJIOPITH
CYB TabCUD STTUPHO XOCHI KUIMHAIN:

31, + 10HNO, - 6HJO, + 10NO +2H,0
J,+5C1,+6H,0 - 2HJO, + 10 HCl

Monaz KHUCIOTa CyBIa sIXIUW 3pUAAUTAH PAHTCH3 KPUCTaLN
monda. Monar kucioranumr Ty3japu iomatiap, Gpomatiap Ba
XJiopatiap Kkabu HelfTpan Ba MLIKOPWUI 9pUTMaiapia OKCHIUIOBY N
XOCCaHW HAMOCH KuiMailiu, 3ap6a TavCupuaa nopriaaiau. HCJ. -
HBrO, -H JO, katopna KUCIOTAIADHUHT BGapKapopnK napaxagn
HaljlaH YHITa TOMOH Kywdasim, OKCHUIAHUII XOCcacHu Ba
KHCIIOTaHUHT KyuH 11acaiiu6 Gopau.

Fanorensap y3apo O6upukuno6, acocan Bupnamuy Ba yaiamun
GupuKMaiap xocun Kunany. bynapnan BrCl, JCI, JCI,, JBr napnan
boiuka Gapua Gupnkmanap grop rajiorenapmp.

bupsamun ranorenny OUpMKMaTapHUHT peakimsira KHUpU-
LTAILN XYCYCUATH YYJTi 61116, OKCHILIOBY Xoccacura sra, Kynru-
Ha SPKUH XOJIATAIM IeMeHTIap Giian OUpUKHG rajioreHuiuIap apa-
JAIIMACKHK XOCHIT KiK. Yiap cyB Tabey PHIA TUAPOIM3TaHAIN:

BrCl + H,0 — H*+Cl + HOBr

Yunamun rasorennapapo OupukManap cys Tancupuna KYWiIH
TOpPTIaLT XOCH!I KWIHO napuasiaHaim. lanorennapapo OupuKMmaap
uqu,u‘g SHT KT TapKa/IraHiapu ranorendropumiapmup. CIF sa CIF
HI TYFpUAAH-TYFpu Muc umua 250°C na xnopra drop '1"a1>cm:v3
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yrrupub ot mymkuH, CIF, i CIF, ra 250 atmocdepa 6ocnmaa
350°C na F, Tancup arrupub ommnamm. Fanorendrropuviap peak-
HMSITa KAPUMILINIIL XYCYCUSITH Ky'Win OVIIraHu YUyH OpraHukalia
(propaaw KeHr k¥taHunaam. FanoreHdTOpHUTAPHUHT K THBIMIT
CIF, - BrF, - JF, - CIF - BrF, - JF, - BrF karop 6iiuua yannan
yHrra yrran capu Kamaiin® 6opauu. lanorennap Ba yiapHuHI
OnpukMasiapu tndoucraa, ororpadusiia, 03UK-OBKAT CaHOA-
THIA, KHLUIOK XYXaJIMK 3apapKyHaHIajJapura Kapiiu Kypa-
UIMIIAA, AC3HH(EKUNS MaKcaaIapuia, MOpTIOBIM Momlaiap
OJIUIIL, OPTAHWK MOATAJIAPHU CHHTE3 KWK Ba CIIEKTPOCKOITMSIIA
MIILTATHIIAIN.

Taxpopaaw y«yn mamepuaraap

bobnunz acocuii masmynu. Metann Ba merannmaciaap
y3rapuHUHT (DU3KK Ba KUMEBKI X0occanapy Ousian (apkiiaHamap.
Merannmacnap merannapuas hapkim Yiapok sTHpoK, 63 Maiiim,
MILIJTOBTa AX1IM OepuaMaiiiv, 91eKTP TOKHM BA UCCUKIUKHU EMOH
Vrkasamu. Byrian Talkapy, MeTaIMaciapHUHI FOKOPY HOHJTAHMII
SHEPrugcHUra sra OYJIMIIK yIapHUHT 1eKTpoMaH(UiInru
KaTTaaury Ouiad tascugaHanm. AJIoxuaa rpynmnaiapra KupyBum
SNICMEHTIAPHAA aTOM paKaMu opTa OOpHULLKM OUIaH aToM pajnych
XaM Kymnas Oopaau, 2eKTpoMaH(MUAINTY Ba MOHIAHWLI
SHEPIrUsACU KaMasiiv. DjieMeHTIapia METall TabuaTu yaapHUHT
aneKTpoMaHuitiirura Kapab y3rapaaun. Aca raziap Mycraxkam
Ba OapKapop 31eKTpoH KoHpurypaumsra sramru Tydaiiau,
OMPUKMATAPHUHT KaMAury Ouiaan tascudaananu. Pakar
KCCHOHHMHT (DTOPHTApH Ba OKCMIUIAPH, XaM/a KPUTITOHHUHT
(bropuam KrF, onunran.

Maskyp 60614 ssemMeHTIapHUHT acocaH Gour rpynna (A) ra
KUPAIMTaH BaKM/UTAPA Kapajiaau. YIapHUHT TabuaTia yupariu,
MUHEpaLIApH, OJIMHUALLE, (DUBUK-KMMEBHI Xoccaiapy, HULTATU-
JUILIA XamMaa axaMUAaTH Xakuiaa manaymoriap oepuaran. Hly
MyHocabat 6unan Oy epia KeJTHpUAAGTIaH MallK, Ba Macataiap
Xamia TecT capojuiapu Oapua rpymia yuyyH TUIMK GVIWIInHay
Xpcobra 0anb yMyMuii X0 1a OepuiIMuHY 1031uM A6 TOlaMM3.

bobnu ypeanumoan marcad

1. DAeMeHTHUHT JIABPUI XKaaBajIaru YPHU Xamiia xoccaaapura
ACoC/IaHran Xoiaa MasKyp 3JCMEHTHU MeTaul Ky MeTauiMac-
JIMTMHW aHUKJIaM OTULL.
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2. Meraniap Ba MCTA/IMACIAPHUHT CTPYKTYPAIAPUHM dapknai
Oumuir,

3. I'pynmanap éku AaBpiapiaarv 6ab3u 3MeMEeHTIapHUHT
BJIEKTPOMAHDUILINIK Ba META/LUIMK TabHaTH HU aiiTHG Gepuin.

4. DneMeHTAapHU Typau ycyuiapia OJIMUIHAHT KUMEBMIA
TCHTJIAMAIAapPUHH TY3UIIT,

5. Dnementnap OMpuKManapuia oKCHIIAHMLI JapaxaiapuHu
Genrunaii oy,

6. DaemenTaapHuHr KUCTOPOMIH, raloreH U, BOJIOPOUTH Ba
OITHHIYTYPTIIM GMPHUKMAaIapUHUHT XOCCallApUHU, YIAPHW OJIHIII
Hynnapy Ba apouTIapuHu Guimi.

Mawg 6a Macaasaaap

l. Meraminu Merainmvacuan (DaprIoBUM MKKH KUMEBHMIT Ba
MKKMTA (PU3MK XOCCACUTa MUCOT KEJITUPHHT.

2. bobna kesrrupuiran Mareprasuiapaat Qoiinananub knenopoy
OWiaH pyXHUHT KUMEBMIL Ba u3KMK Xoccanapuuu EHMa-eH E3u6
YMKMHT. Maskyp mawiymoriap KHMC/IOPOIHUHI METAILIMAC, PYX-
HMHI METa/II 2lIEMEHT SKAHIMIMHU HCOOTAAILIMTa axaMmusT GepuHr.

3. lanorennap (8ku OOLUKa SeMeHT1ap) HI caHoaT MU Kécuaa
OJIMHYBYH YCY/UTAPUHHUHT TY1a KUMEBMiA peakimsiiapunu uhonanamr.

4. DnemeHT cudaruaaru (PTOPHUHT Hera cyBimu SpUTMAaNaH
OJIMII MyMKHH SMACITUTHYU TYILYHTUPUHT.,

5.600 r H,S 1u 200° C na Ba 1334 TIA Gocumua EkuaTaHmIa
KaHYa Xaxmaa SOZ rasu xocui oynanu?

) 6. Huma yuyn docchop xona TeMIIepaTypacuia a3oTian (apKJim
YAPOK MKKM aTOMJIM MOJIEKyIa P, Xocuir kuinmaiimn?

7 Kyiugaru KUCIOTIAPHUHT Xap OMPU YYyH aHTHAPUAM
bopmynacuum KenaTupuHr: H,PO,, HCIO,, H.AsO,, H.BO
H;_,SO4, Hzco, 4 3 4l g 3’

XVIII BOB

d - DJIEMEHTIJIAP

XVIIL 1. KVIITUMYA TPYTIITAYA DIEMEHTJIAPMHUHT
YMYMMI TABCUOH

d- aaeMeHTIap Xap Kaiicu KatTa JaBp/a s- Ba p- aJieMeHTAap
Opacuiary yHTa KaTaKHKW ULIFOT KMIAIM.
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By onemenTaapHUHT ymymuit conn 33 ta 6yimb, TYpTHHUM,
OCLIMHYM, ONTUHYYM JaBpiapia YHTaJaH Ba eTTUHYM JlaBpaa yu-
Tammp. Kyuimmya rpynmnava sfieMeHTIapy opaauk snemenmaap 1¢6
XAM IOPUTHJIANIHA.

d-aneMenTIapaa GUp 2MeMEHTIAH MKKMHYMCHTA YTHIraHaa
ATOMJIADHUHT CUPTKM KapaTilaH OWTTa MUKAPU KABaTUra opTHO
GopyBuM GuTTa MCKTPOH XKoiiata 6opamm. By snementaapuuHr
KMMEBHUI Xoccalapy CUPTKM Ba YH/IaH OMTTA MUKAPUTM KaBaTJiapra
KOWJIAILTAH 1CKTPOHIAD COHUTa OOFIMK, OY1aim. d- snemeHT-
JIAPDHUHT Y3Ura XOC XyCYyCHATIApH METaljlap aTOMIAPUHUHT
WIEKTPOH TY3WJIMIINATA - CUPTKU 3EKTPOH Kapatja KYIuHua
MKKHWTA $- HJIEKTPOHM (Oab3aH, OUTTA $- 91eKTPOH) GVauiuy 6uiiaH
TaBcKianaauy. by areMeHTIap aTOMIAPMHUHT MOHAAHMIL SHCPI M1
MUKJIOpY KaMjiuIy cababii CMPTKM 2/1eKTPOMJIAp siapo OuiaH
HucbaraH 6ympox 6orianranamp. LLyHra Kypa, Opanuk a/1eMeHT-
JIap XOCWIJI KMJIraH OMpUKMasapuaa MycOaT OKCMATaHTaHIuK
HAMOEH Ku1a/u, Oy YIapHUHI acOCHiA IpyrinaJya MeTaiapu Kabu
MCTAJLIMK XyCYCHUATIIAPUTA Ta OVIHUIIMHY TAKO30 KAIaIi. AMMO
acocui Ba KyIImmua rpyrniiaya MeTauiapy opacuia Mahbiym
tapkyiap xam MaBxy/l. Opaivk SleMEHT aTOMIAPUHUHT CHPT-
KUJIAH OJJIMHTH 3JIEKTPOH KapaTiapuia 37eKTPOHJIap OMiaH
Tynmaran d- carxya Masxya 6¥1anu. Opauk, aJ1eMeHTIap aToM-
Jlapy KMMEBUI OOFIaHmMIIT X0CI KuiraHaa pakaT Taiky 971eK-
TPOHJAp aMac, 6ajiku d- 2JIeKTPOHIIAPY XaM MIITUPOK 3tanu. Ly
cababmn opalluK 2/IeMEHT/Iap YYYH acOCHIA Fpynadya MeTaliapura
Kaparaijia yarapysuaH BaJIeHTIM Oyiaau. Bynunr natuxkacuna
OpaJIvK, NeMeHT/Iapaa GapKapop KOMILIEKC BUPHKMATIAD XOCUI
KHJIALITa MOMMILIMK KYTIPOK CC3UJIAN.

Xap 6up maBpia acocuii rpynmnaya JIeMeHTIapH, SIbHK S- Ba
p- 9lEMCHT/IApKIA YIApHUHT TapTud Gearucu opra 6opran capu
aToMJIap TalllK¥ 3JICKTPOH KaBaTv/a MIEKTPOHJIAP COHM Kymasi
Gopaau, Oy TMIMK MeTa/LlapiaH MeTajuiMacaapra yTuira o6
Kenagu. Opaimk o/IeMEHTIap/ia 9ca TapTHO COHMHMHT OPTHLIM
OWiaH TallK}¥ 2JEKTPOH KABATIAPMHUHT TY3WIMIIM J€4piu
yarapmaili, INyHUHT YUyH 2JIeMEHTIap XOCCAIAPU XaM acoCHiA
rpynmnava sjeMeHTIapura Kaparanaa XyjJa CeKMHIMK OuiiaH
Varapaum, Ckanauit, THTaH, BaHA/MiA, XpOM Ba MapraHeiyia 10Ko-
PH OKCHIUIAHWIL [apaXkacy TYpPYX TAPTUO COHMra TeHT 6yaca,
TEMUPHUKHK OITH, KOOA/ILT OMjIaH HUKETbHUKH Y4, MUC Ba pyX-
HUKM KKK 6ynamm. Llynra kapad moananap 6apkapopiauri xam
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yarapaau. TiO Ba VO okcuiapunan TuTaH GMiad BaHATHIHUHT
OKCHATAHTAHIMK Japaxacu + 2 6¥inb, Kywim KaitapyBun
Xucobianaiu. Jlekun ynapra yximiaim Muc Ba pyx OKCHI1apH
KANTapyLIT XYCYCUSITUTA 91 DMAC.

XVIIL 2. CKAHAMMH I'PYTITTAYACH

1 rpynnoaHuHr KyimmMya rpynnagacura CKaHavi (Scandium)
Sc, urTpmii (ittrium), nanran (lantanium) La Ba akTuHMiA
(Actinium) Ac kupanu.

Ckanmuitnunr Mapxyumrunm J1. M. Menznenees 1870 iimina
OJMHAaH aiTnb Gepran. Opanan TVKKM3 ina yrrayu, yau JI. H.
HunbcoH To3a xomna onanu.

CkaHiumii rpyniavacy 2JeMeHTIapu aToOMIAPH TalIKH
SJICKTPOH KapaTiapuila MKKMTaJaH Ba YHIAH KEHWHIM KaBataa
9ca TYKKM3TA/IaH 2JIEKTPOH Cak/Iaiiaim.

Kyiinna rpynnava snementiapu ATOMJIADUHUHT TalllK|d Ba
YHJIaH OJUIMHIY 9JICKTPOH KABATIAPU TY3WIWILN KEITHPWITAH:

Sc 32 3P 3d 48
V 49 4y 49 59
La 5¢ 5 54 68
Ac 68 6F 6d T8

Ynapna taptu6 Geirucu owran capu MOHIAHUIL SHEPrUsCH
(6,66 B nan 5,51 3B raya) kamaiin6 6opaau, HoH panuycu sca
(0,083 nan 0,11 v rava) opramm.I'pyrnayausr xap 6up snemMeHTH
Y3umaH KeiuH Terunuinya d- SIeMEHTIAp ACKaIACHHHU BYKyara
kesrrupanu. CKaHauii rpyrnnajacu NEMEHTAAPUHUHT ¥3 OUpUKMa-
JIApUAATH OKCH/IIAHTAHJIMK JapaXkacy KYTnHYa +3 ra TeHr OYu1an.

Cxaniuit, NTTpHii Ba NaHTaH ep KOGUFUIA Maccach OVitnua
107+ % uu Tamkwi 3Taan. AKTHHMIA aHYa Kam TapKaaraH 6yiuo,
Maccacu 6yinya 6 -10°% arpodusanup.

CkaHnumii rpynnavacu sjeMeHTIapy YIapHUHT dropuatapuHu
(6ab3an, XTOPUILIAPUHK) KAHTapub oTvMHAIN. brupukmanapu sca
TY3/1apy €K1 OKCUIVIAPWIAH TYPITH MyL1ap 6W1aH CUHTE3 KITMHAINA,

CkaHamii rpynnayacuHUHT 2ME€MEHTAAPU SPKUH XOJaTaa
IOKOpH TemMIIepaTypa/ia CyIOK/IaHaMTaH OK-KYMYILl paHT MeTajuiap
6yiub, cyronmupuiran aHopranuk kucnoratap (HC, H,SO, Ba
HNO,) sa spuiimn. Kpsmipriranaa kynruna Merauivaciap 6unan
peaxkimsra Kupuiamm.
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I'mapokeuanapu acocayu xoccara sra. Kusaupuirasia
okenmnapra yrama. Jlanran runpokeuan La(OH), kyuau acoc
xmcobnanann. CKaHaMi TUAPOKCHIM KOHLICHTPIaHTaH WIIKOp
JpuTMacHIa TUApOKcocKanamarra (Macanat, Na,[Sc(OH), | aiina-
paam. Tpynnaya oieMeHT/Iapy FrMAPOKCUIapuaad an3uiapu
amopd xomia xaM yupaiinu. luapokcuuiap JeMEeHTIap Ty3/1apy-
HUHT CYBJIM pUTMaJIapuIaH aMMUaK €ku MLIKopaap OwaH
UYKTAPKO 01MHaIN. YJiap sreMeHTIapHUHT OOLLKA JeMEHTIapPUHN
OJIMILIA XOMAILE OV/I1M0 XHU3MaT KUIanu.

CkaHauii rpynmnacy 3JeMeHTapu KOMILIeKe OupukmManap
xocus Kwiraau. Macanan, ckaHauii okcanar rekcaruipanu
S¢,(C,0,),6H,0 éku MeSc(C,0,), V2H,0 Ba Me,Sc(C,0,), -04H20
(Merann-MinKopmii MeTaul) Kabu KOMILIEKCIapy CKaHINAHUHT
raJiouJIu OUPUKMAaIapy HelTpall €KW HOPIOH 3pUTMajiapura
oKcanaT KMCI0Ta TAhCUP ITTUPHO XOCHI KIJTHHAIIH.

CkaHaMil rpynnavyacyu sjieMeHTapyu OupuKManapu jgasep
MaTepuaiiapy, eKTpoH acbobnapna karowiap Ba OXM napaa
uumatuaysuu GeppuTinapnan scajglyBuu €wuiad KoJauil
MociaMasnapia KyamaHuiajim.

XVIIL 3. THTAH TPYTINNAYACH

By rpynnauya turan (Titanium) Ti, impkonnii (Zirconium)
Zr, rapnuit (Hafnium)Hf Ba cyHbUiA paBUIlLIa OJMHIaH Kypia-
tosuii (Kurchatovium) Ku au ¥3 uuura onanu. TYpTuHuM rpyrina
acocHii rpyrinadacu mMerajuiapy Oyiran Kana pa KYprolvHra
Kaparasia THTAH FPYInavacy AeMEHTIapAa METALIMK XYCYCHUITH
Ky4Inpok, O¥:1anu.

Turtad rpynnavacy IeMeHT/Iapyd aTOMAAPK TalllKK KaBaTia MK-
KWTAaH, TAalKapuIaH MKKMHYM Kasatia 10 TanaH aJIeKTpoH cakjiaii-
i, OysiapHAHT MKKuTack d- catxuasa xoivtawamu. Ly cababmm ti-
TaH rpynnayacuia Meraiap yayH Xoc OKCHITaHu1L lapaxkacu +4
ra, kam xoriapna +3 sa +2 raedr oyiam. Linpkonuit +1 xam 6¥nama.

Tutad rpynmavacy 3JIeMEHTIapu 3PKUH X01aT/ld THITHK
MeTauap 6Yiub, KypuHMILIKHAaH nyzarra yxuaiinn. byrapHunr
XaMMACH' KWHWH CYIOKJAaHYBUaH XaBO Ba CYB TabCUPHIa
OepHIMAINIAH OK-KYMYLLPpaHT sSUITUPOK METAJLIapAnD.

TuranHuHr Tabuaraa (Macca conn 46—50 O6ynran) Geiita
W30TONK Mabaym. Acocuii MuHepaiiapy pyTui - TiO,, wisMenur
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- FeTiO,, turanomarnerwr - FeTiO,, neposckur - CaTiO,, nonapur
-(Na, Ge Ca) *(Nb, Ta),O, Ba Turanut - CaTiO (SiO,) nup.

LIMpKOHUMHUHT MKKH MHHepd.ﬂH 6op, Oymap uppkon ZrSiO,
Ba 6anenent ZrO, sapaup.

ladmuii momopq} apajiaimMa cudaTuia IMPKOHUI MUHEpas-
Jlapuia yapainy.

Turtan pyaa €kM KOHUEHTpaTIapHAaH YHUHT JHOKCUINTa
VTKa3uaub, KeiuH XJiopiaaHaam Ba MarHuii OuaaH Kantapud kaiira
Xocw1 KumuHanM. Marsuii YpHuia 6as3aH HATPUiA XaM KyVIUTaHajIu.
Hupkonwuii, impkon pynacunn K [SiF] Gunan xuzmpn6 €kn
xJ1opinab, kelinH kaiitapub onuHany. Maua 1y yeyi 6uiian racdHmit
XaM aXKpaTuiaim.

Xona rtemneparypacuna tarad HCl, H,SO, uceuk xonnaru
CCl,COOH. HCOOH, (COOH), 6unan K_HSﬂHpHHI‘aHHd 3ca
Knmopcm (400 *—500 "C), asor (600 °C pan 10Kkopu) Ba ranoumIap
(200 °C) ouilan peakumsra kupuinaan. Bogopon sa armocdepa
rasIapuHuU 0TalIu.

Hupkonwit H,0, HCI, HNO,, H,PO, Ba muxopnap Tascupura
unpamin. Kuciopos rajoreniap 6uiaH peakiusara KMpUILALu,
BoOLOpOJL, Ba asorHu totanu. Kusoupunranga HF spurmacu, koH-
ueHTpnanrad H,SO, Ba 3ap cysu Gunad peakimsra KApuuiany.
laduuii KuMEBMIA Xoccaiapy OYitua LUPKOHMITA SIKUH TYpaiy,
KYpUaToBuii 3ca rabHUHHUHT aHAJIOTHIUP.

Turan rpyrnmnayacy 21eMeHTIapd aHTUKOPPO3MOH MaTepUasuiap
TalEpalLa, suIpo peakTopapuaa, rerrep cudariia, Kotuiimaiap
Tai€pialina, pakeTaco3 MK Ba KEMAaco3nukia, KUMEBMIA acbobiap
MU0 YMKapyLLIa Ba 001IKa coxanapia KeHr KyaHuaajim,

Turan guokenmn TiO,- cypa Ba CylOATHPUITaH KUcoTajlapia
apumMaiiaurad ok kpuctaiy momta. Kuciora sa wuikopiuk
xoccajlapy Ky4ycus HamocH 6yirysum amgortep okcuuaup. Tabuatia
pYTHII, aHaTa3 Ba OPYKUT HOMUIA Yi MOAM(DUKALIMAIA yUpaky.
Tutan Ocnunanap, smannap, HIMiia, Tjiasypb, TVAMPrAY Ba
NUrMEHT Taléprialiia KeHr Ky/uTaHuIa/im.

Iapxonnit nuokena ZrO, - kumMEpnii peareHTIap TabcUpura
OepuaMaiiiMra Ba TepMUK KeHraluin Kos(hhHImeHTH §ra KUIuK
oyiran 6Gupukma. Kepamuka a yrra ungamim 6yioMnap, sMauiap,
Maxcyc Uiuiiia, riaasyph, Ja3ep Martepuaiapy Ba KuMMMaToaxo
Touuiap—duanutaap onmuinaa Kyanuanagn. Kartuk xongaru
IEKTPOIUT Ba NC30ACKTPUK cUdaTHIA ULLIATHIATN.

Tadmmii quokcny HIO, - 2780 °C na spysuan Ba 5400 °C na
Kainaiwmran 6upukma. HF sa H,SO, na spuiian. A1po peakrop-
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Jiapuia 0OLLKAPYBYM CTEPXKEHb, XMMOS 9KpaHIapH, Maxcyc IHiIa
pa YTra yusaMiau Oyomiap Taiépuanna KyiiaHuiaam.

IlUpKOHMNA TUAPOKCHUATADPUW KpPUCTALI EKH
reJIbCMMOH Mojiganap 6¥inb, y3rapysyaH tapkubra ora:

ZrO, (OH), ,, *xH,0
oy epma:n=0+4

Bynap ZrO, Ba To3a nMpKoHuit onumiza xoman€ cudaruia
MILUIATHIAIN.

Meraruranar kuciora H, TiO, Ba oproturasar kucnora H,TiO,
Ty3jlapu TUTaHatiap jaeb HomaaHaau. Miukopuili meramiap
Tutanatiapy 800—1000 "C nga spmitan, cysaa ruipoiusiaHaiu.
MKKu BaleHTM 3IEMeHT/Iap TUTaHATIAPK AHANA KMIMHPOK 3pHii-
]I, CyBlia 2puMaiiny Ba (akat KOHLICHTPJIaHraH KucioTanap-
JlarvHa napyajaHaiu.

Turan, IMpPKOHMIi Ba racdHuit ranorenuiapuaa +2, +3 sa +4
OKCHTAHMIL JapaXxacMHW HaMoEH Kuiaau. Mel, xonataa
apxapop 6ynamu. buranorennmiapu Gexapop 6y116, Kaiitapysun
xycycugrvra sra. lanoreHwiap TyTyH wiamikainapu Lurnep-Harra
KaTaM3aropiiapyd KOMIOHEHTH, Maxcyc 1luianap tanépnaiiia
Ba naisaniam uiwiapuaa roc cudaruaa KyinaHunang.

XVIIL 4. BAHAJIUI TPYTITIAYACH

By rpymagara 6elMHYM FPYyNNaHyiHT KYIIMMYa IPYIacy aie-
MeHTAapu Gynran panaamii (Vanadium) V, HuoGuii (Niobium) Nb
sa TanTtai (Tantalum) Ta kupanu. ATOMIAPUHIHT TAIIKH 27CKTPOH
KaBaTjaapuaa WKKuTa KM OMTTa 21eKTPOH cakjaraH Xoa/ja yaap
ACOCUIL TPYNAayYa 3NEMEHTIapHIaH MEeTAIUK XOCCATapUuHUHT
IOKOPWIHIH XaM/Ia BOJIOPOLIY OUPUKMATAPUHUHT HYKAWTH OWiiaH
(hapkjraHanm.

Baunaauii rpyniiayacu 3JeMCHTIapu ¥3 OMpukMaiapuia
KynuAYa +5 OKCHUTAHUIN IapakacuHU HAMOEH Kuanu. Tadbuatia
Oy anemenTaap -narponnt VS, kaprorut K,(UO,), (VO,), -3H Q
pockoamut KJ(AlSi,0)(OH),, KOleMSMT - TAHTAJIUT (La
Na)(Nb, Ta),0,, IlpOXJ]Op (Fe, Mn)(NbTa),O,, nomaput (Na, Ge,
Co),(Ti, Nb, Ta)O, Ba muxposur (Na, Ca), ("l"aTn)2 (E OH) kabu
ManpaJLnap TapKHGHﬂa yupauiu.

Bananuii 1y aneMeHT 6Y1raH makinapiad, HUoOU# Ba TaHTan
OKCUUIApUHU yrllepon Oulan KauTapubd CKu 31eKTponu3 KUuiubd
OJIMHAIA. DPKUH XOMIAT Y BAHAIMUI, HUOOWI Ba TAaHTAT KUMEBUI
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peareHTJIap TabCHpUra YHUAIMK OepuiMaion. YiapHuHT 3puil
TeMIICpaTypajapy IOKOPUIUTd cababny KMAWH 5pyBYaH MeTasiap
XucobsiaHau.

Banapamii. Atom 6enrvcu 23, arom maccacu 50, 9414. Tabuarna
MKKHW Bapkapop uzorory *V sa 'V maninym. 1869 inana I'. 9. Pocko
TOMOHW/IAH osiMHraH. Ep nycTaoruaaru Maccacu Oyiuua MUKJIOpA
0, 015 % 1y TamIKWA STAAM.

Banajamit Tapkubuia BaHaanit 6yaraH TeMup Ba MoJAMMETAIL]
pyJaiapian oauHaaM. Y onarna, pysajiapiad BAaHaaMiHUHT TEMUP
Ouian koruiMacu—(epposaHannii Ekn Banaamii anrnapwin V,0,
xomza onmHaim. Tosa panamuit meramunn V,0, ékn VCl, Hu
Kaitrapub €xu VCl, Hi TepMuK Jccolmansiiab Xocui KMINHA/IMI,

Tosa xonaa BaHaumii KyMyUICUMOH KYJIpaHI I1acTUK MeTaill,
1900 °C na spwiiam. YHra cys, JIGHI'M3 CYBH, MILIKOP 9pUTMAIAPU
Tabeup Kuamaian. Tys Ba CyIONTUPHAraH KMC/I0Ta 3pUTMaiapu
(HCI, HNO,, H,S0,)ra xam 6edapxaup. 300 °C nan rokopuia
BAH/IMI XaBO KMCIIOpOAM, rajoredaap, Bomopon ounan, 700 °C
JIaH IOKOPUIA 9C4 a30T Ba yraepoa Oui1aH peakimsira KMpULLAnu,
Banajumii propull KUeiora, HUTPAT KMCIOTA Ba 3ap CYBMIA OpUIIH,
Y ¥3 bupukmaiapuia HKKM, yu Ba 61l BATCHTIN OYIa1u.

Banammitnunr VO, V,0,, VO, Ba V,0, kaby okcHviapi ManIyM.
10xopu okeujn Gfran V, O Knc,icrrd Taﬁua[ma ara, TMOKCHINA
VO, sca amporepaup. Kyun okcnptapu Oyaran VO sa V,0, nap
acoc xoccaziapura sra. Oxcuuiapu opacuna V,0, Ba YHUHT
XOCHlalapy KaTTa axaMusiTra ara.

Banajuii (V)- okenn €xu sanasiat anruapua V,0, TVK-capuk
paHTv, MIIKOpJIapaa spub, MeraBaHanar kucioracy HVO, uu
XOCUJI KWJ1aJIH.

Bananar anruapun cyibhar KUCIoTa OI1IN KapaéHu1a Kara-
Jmsarop cudaTiiia, Maxcyc Wuiagap, raasyphb Ba jioMuHogopiap
Tarepaala KyuiaHuiagm.

Banawii ruppokenn V (OH), s panriy unup-unup uykma.
Kusnupranga okeuara ainanaau. Tyznapuian—saHaanii cyashar
V,(50,), capuk paHriu KyKyH 6§16, cysia spumaiiim, uiuKopui
MeTaLIap cyanariapy OuiaH Ky Tyaiap Xocu1 Kuiaam. Y MyMaH,
YU BAICHTIM BaHAIMM OUPUKMAIAPY T€3 OKCUIUIAHYBYM MOLIAIAD
xucobnaHaau.

Banaauii ranoreniap 6unad GUp KATop TY1ap XOCH1 KWJIa/Iu.
bynapra VF,, VCl,, VCL,, VC, mucou 6¥1a onanu. By Tysnap cyiox,
€K1 KpucTaan 0yaud, sjeMeHTIap/iaH €KY yIapHUHT X0CWIalapy-
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AaH onvHamm. Banamuii xiopokenmm (oxeurpuxiopua) VOCI,

capvk cylokamk 6ymuo, 78 °C na koraaum, 126,7 °C jna kaiHaim.
benzonna, merponeit apupu, aleToH, CIUpT, CUHPKa aHrMIpyaIa
opuiiny, cysaa ruapoansnanud V,0; sa SOCI, xocun Kuinanu.
Banaanii x10pokeniin (OKCHTPUXIIOPUIT) MUTaKCHall TUIEHKaIap
Taléprauyia KyinaHuianm.

Merasanajar kuciaota HVO, Tysnapy Banajatiaap HOMH
Ounad Mawaym. [upoBananar, MerasaHalaT Ba OpToBaHajiaTiIap-
HIHT X0CKJ1 GYIMIIM SPUTMAHKMHT BOZOPOA Kypcarkiun (pH) ra
GOFNUK, DpUTMana BoAopol noHsiapy omrasja (pH kamaiiranaa)
BAHAAATIAPDHUHT MOJUMEPIAHUIIA Ba KOHIACHCATIAHWIIN
HATHXKACKUIA YIAPHUHT TApKUOW MypakKadaallaim.

Bananatiap Kywiv WIIKOPUI MYXUTHAA BOAOPOIL HECPOKCHITL
OUIAH PeaKlinsra KUpUILITNG, NMepoKCOBaHAIATIAP XOCHI KWIaau.

Banamumii Kyiin okcuiyiapyu Kuciaoranap 0unan Tysmap Xocull
kuiaanu. Bynap BaHaauiap HOMM OWJIaH MabiayM. YJIapHUHT
pakwiapy cudaTnia BaHauu cyiisdar VOSO, Ba BaHaama XJ0pun
VOCI, nu kypcatuin MyMKHH.

Huoﬁuﬁ Ba TapTan. Huobuilnuur arom pakamu 41, atom
maccacu 92.9064. Yuunr srona tabunit *Nb usorornu MawiyM.
Huobuii Ep koburuma maccacu 6yiinya 2 + 10°% Hn Taukui sranu.
TanTaymunr atoM pakamu 73, arom maccacu 180,948, Tabuarna
MKKWTA U30TOIM Bop - dupuHuncu *'Ta 6apKapop Ba UKKMHYUCH
'Ta paguoakTvs. KeliMHI M U30TOITHUHT APUM eMUPHITHIL JTAaBPU
10" WinniaH OPTUKPOKJIUD.

Tantatuuar Ep koburunaru macca 6yiinaa mukopu 2 * 104 %
HM TAlIKWI KWJIAIN.

Huo6wmii 1801 wmnoa Y. Xaruer, ranTai aca Oup duinaH KeidnH
A. I'. Dxebepr TomoHMAaH ounjirad. AMMO To3a HHooui 1903 iinia,
T03a TaHTan 3ca 1907 iwina omiran. By anemeriap Tabuaria
kosymGuTTanTanut rpynnacusaru (Fe, Mn) (Nb, Ta),0O, -
nupoxiop, (Ca, Na) (Nb, Ta)O, * (OH, F) - nonapur (Na, Ge,
Ca), (Ti, Nb, Ta)O, munepaiap Tapkubuaa yupaiim.

Huobuii Ba TaHTan OKCUIIAPMHM OKOPH TeMIiepaTrypajia
KaidTapuinn €K J1eKTPOJIU3 KWTUII ity Owitad oimHanu. byHaa
MCTA/LUIAPHMHT KOMILUIeKe (hTopUTapuiaH Xxomallé cudaruia
(oiinanaHuI MyMKH1H.

Huo6ni 6uian TAHTATHIHT XOCCAIApH BaHamMiira yxaim,
Huobuii Ba TAHTATHWHT ATOM Ba MOH PaIUyCIapruHu OMP XWIUIATH
VJIAPHUHT Xoccalapy/iari y3apo yXianrinkias gapak 6epaiu. by
XAp MKKaJIa 2JACMEHT KYJIpaHr racTuK Meraun 0yaud, 1oKopu
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TEMIICpaTypana CylokjiaHaiu. MexaHuK Xoccanapy ylapHUHT
To3anuru bunan Gornuk. Bouopon, asor Ba Kucjopon Kabu
apanamMasiap 6y MetaJUIapHUHT MYPTIUTUHNA OLIK pamm.

Huobuii 6unan tanran arpeccuB MyXUT TabCHpWra Oepui-
Mmainu. Ynapra HCI, H,SO,, HCIO, Ba “sap cysu” Tancup
KuiMaiian. Meraiap io3acuna xocua 6yiaysuu yra MUIINK, Ba
KUMEBUI MycTaxkam IoIKa OKCHI IUIEHKAIAPY YJIaPHU XUMOS
Kunamy. Ly cababna 1y okeun ruiéHka Ta,0, 6unaH peakumsira
KVpHIIa OJYyBYM €KW YHUHI OpachiaH YTa OmyBYM oupukma-
JlapruHa TaHTajara TabCup Kypcara onaau. Bynnaii peareHTiapra
¢rop Gunan Bogopon bropumiap Kupuiay.

Huobuii Ba TaHTATHUHT OKCHIUTAHTAHANK Japaxacu acocaH
+5 ra Tenr, 6an3an +1 gan 44 raua Gopaju. Xap MKKaIA 3eMeHT
IOKOpH TeMMiepaTypajia KUCIOPO/, a30T, YIJIEPOIL Ba raJou/iap
Onnan peakuusra kupuinaan. Huobuit Ba TaHTAIHUHT I0OKOpUY
okeusviapn Nb,O; Ba Ta,0, kuciora tabuarura sra. Mixopiap
OuraH KU3OUpWIraHna HUoGaT Ba TaHTajaTinap xocun 6yiamuy.
Y16y okenmnap cysiia spumaiimg. Yiap KOTHIIMAaJ1ap Taiépaaniia
ApuM xXomaiu€, ¥rra ynjaamau Gyiommaap, Kepmeniap, MK-nyp-
JIApUHY YTKa3MaimMrat 10KopH CUHAMPHII KoodprLmenTIra ora
Oyuiran mmIanap KOMIOHEHTH chdaria KYIUTaHWIa/IN.

HuoGwii Ba TaHTa) rajionmiapy yiapHuHr oxkenytapura SOCL,,
SCl, Ba S,Cl, nap Tascup sTTupn6 onuuamm. OnuHran rajouniap
KMCMaH TI'MIpONUSIaHTaHaa OKCUTIONUTAp Xocu 6Yaamy (Ma-
cana, NbOCL,). Tanonanm Gupukmanapy - NbJ;, NbCl,, NbF,,
TaCl,, TaF, Ba xatop kommiekc Oupukmanapm — Na[NbF,],
K,INBFE, ], Kr,[NbOF,] - H,0, Na[TaF|, K,[TaF,], Na,[TaF,]
Mawiym. Bynap metajmapuu Koruianiia sa tosa MeTaiap oamuLa
WULUTATAIA/IN.

Huob6wii Ba tanTanHuur NbS,, NbS,, NbN, NbC, NbSi,, NbGe,
NbGa, TaS,, TaSi,, TaB,, TaC, TaN Ba 6ouika Gupukmanapu
ManIyM. bynap 1oKopu MCCHKIMK Tascmpura YuaaMiIn KOTHIII-
MaJiap, yra cesyBuan Gapomerpraap Tai€pnalia, TejeBru3op Hai-
Jlapu, y3aTyBUM HUILOHJAPUHM MuL1ab yuKapuilia Ba Gomka
coxalapia Ky/uTaHuiajiu.

Huobwuii Ba TanTan xamna VJIAPHUHT OMPUKMAJIADUIIAH BJIeK-
TpOTEXHMKA/IA, MAIMHACOIMKIA, SIPO SHEPTETUKACKIIA, IOKOPH
TeMIiepaTypaiu rnewaapjia, CYHbU Tojanap caHoaTuaa Ba THO-
Ouérna doitnananunanm.
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XIX b OB

XPOM I'PYIITIAYACHU DJIEMEHTJIAPUHUHT
YMYMUM TABCUDH

Xpom rpynmacy . M. Mennenees paBpuit cMcteMacHHUHT
OTHHYHM KYLIMMYA Ipyrnavacura xkoitamrad 6ymuo, xpom Cr,
mosinbreH Mo Ba Bonbdpam W HM ¥3 nuura onamu. Byrap d-
aneMeHT/Iap oMnacura kupama. by anementiapaunr Cr-Mo-W
KATOp/1a Yaryiad ¥Hrra ¥rraH capyd MOHJIaHMII SHEPrusicH, aToM
Ba MOH paanyciapu optud 6opanu. [pynnaya sneMeHTIapUHAHT
oKcHMaaHu1L gapaxanapu O nan +6 raua y3rapagd. X pOMHHHT
okcuaTaHull aapaxkacu +3, +6 6yaran SupukManapu, MojiubieH
Ba BoJb(pamaa aca +O OKCHUTAHMIL Japaskacura ara Gyiarad
dupukMasapyu Gapkapop momianapaup. Xpom, mMoiaubieH,
BOJIL(IPAMHUHT KOOPAMHALIMOH coriapu 6 Ba 4 ra reHr. By connap
monuoneH Ba Boib(pamiia 8 raua erajiu. Kynruna d-anemeniapura
yxiab Cr, Mo, W nacr okcHaiaHUII Japaxacura ara oyiarasia
KaTHOH KOMIUIEKC OMpHKManap, IKopY OYIraHjia sca aHUuOH
KOMIUIEKC OMpHKMalIap XOCHJ1 Kinil Xycycusitura ora. LIyHuHr
YUYH OKCHUIUIAHWIL Japaxkacy OPTUIIM OWiaH yaapHUHI OUpHK-
MaJIapMHM KUCJIOTAINA Xoccanapu Kyvas Gopaim.

Tabuaraa yapaum. Cr, Mo, W Tabuarna, acocan Fe(CrO,), —
xpomurt, Pb(CrO,), — xpomar, MoS'Z:H Mosoennt, Pb(MoO,),
— monubnar, CaWO, — meequr Ba (Fe, Mn) WO, — Boinsppamur
MUHEpaUIAPK XONu/a yupaian. XpoMHu TYPTTa, MONIMOIEHH!
UKKUTA, BOJIbpaMHK OelliTa TaOMMiA M30TONN MALIYM.

Onunnmu. Tapkubuaa xpomutiap 6Yiaran pyaaiapHu

" Kaldrapub onuHaan:

Fe(Cr0,), +4CO — Fe +2Cr +4 CO,

XpoM TY3lapUHUHT KOHIICHTPIAHTAH SPUTMANIAPU DIEKTPOTNAS
KMW/JIMHTaH I KaTo/ia To3a xpoM axparud omurany. Cr,O, H1 BOIOpost
armocepacuia ATOMUHUI OMnaH Kaitapu® XpoM oI MYMKHH:

Cr,0,+2A152Cr +ALO,

Xpowm ranoresmmiapunu (Crl,, Crl,) u¥rnariirad XpoM cumu
WIUTUPOKKIA Xalnamn yeyad OuaaH xam oiHany. Tapkubuina Mo-
JOIeH OYnraH pyjanap oUnTIIamM. X0CHT KHIMHIAH KOHLIEHTPAT
Tapkuouaa 40 - 50% monubnen 6yiiand. KoHeHTpaTiap KUciopo
MIITUPOKKIA OKCHIIaHam, Hatixkana MoO, xocun 6¥namm. Xocu
Gyaran MoO, pyna Gwian apanamrad 6ynamm, by apaiaivaHu
aMmuakiam cysaa oputnd, (NH,), MoO, xocun kumuHany. Xocui
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6yaran (NH,), MoO, n tepmuk napyana6, tosa MoO, axparub
onub, Boropon bunan Kakitapuianu. Xocui 6yiaradn Mo KyKyH
xosia O¥1anu, yHU 10KOpU TeMrepaTypaia CYIOKJIaHTUPUINO
metajuira ainanTupunani. BonbshpaM omuinn yuyH OoinTHiaran
Bosb(ppaM pygacu coma OWIaH apasalITHPWING, IOKOPH TEMITE-
parypana CyloKJaHTUpHIaau, HaTixaaa xocui 6yaran NaWo,
uykTUpriIann. Yykma axparud onvHrad, KUcjaoTaaa SpUTHIAaN
Ba H,WO, xocun kyninamm. Xocun 6yaran ossgpamar Kuciora
TEPMMK [MapyaiaHaIu:

H,WO0, 5 WO, + H,0

Cynrpa WO, ra uyrnatiwirad KYMUp UINTHPOKHAA EKU BOAOPOLI
OKMMMA KaWTapub Bob(ppam axpaTud oJIMHaIH,

Xoccanapu. XpoM rpyInayacy 3JIeMeHTIapH KATTHK, IOKOPH
TeMIepaTypalla Cylok/IaHalMraH MeTauiapaup. by sneMeHTIapHuHT
kumeBmit aktTusiuru Cr - Mo - W Katopuia uaran yHrra ToMOH
Kamaiin6 6opanu. Macanan: xpom cyroatupuirad HCl sa H,SO,
JlaH BOIOPOIHU CUKMO unkapa onamn. Bonsgpam 3ca dakarrusa
KaliHOK, (DTOPHUIL Ba HUTPAT KUCIOTA apajalliMachia SpHiiIn:

2Cr + 6HCl — 2CrCl, +3H,

W +8HF +2HNO, — H,[WF,] +2NO +4H,0

Xnop konuentprianran HNO, pa H,SO, kuciorana naccusiiatmau.

KykyH xonatia xpom, MosiubIeH Ba BOJIL(ppaM OKCHUIOBYIIIAD
UIITUPOKKIA CYIOKJIAHTHPWITAH MIIKOpiap OwiaH peakiusira
KUPUILA/IN:

Cr +3NaNO, +2NaOH —> Na,CrO, +3NaNO, + H,0

Opatpary miapoutaa Oy rpyrinaya JIeMeHT/Iapy maccus 0yauo,
dakar drop OunaH peakuugra kupuiuagn. Kusoupuiranma
KynruHa MetaanMaciiap Ouinan OUpuKkain.

bupukmanapu. Xpomuunr, acocan CrO, Cr(OH), CrS, CrCl,
TapKUOAW MKKM BaJEHTIM OUpUKManapu Mabiym. JlekuH 6Oy
monzaiap 6ekapop, KMCIOpo TAbCUPHIA Te3/1a OKCHILIAHAIN:

4CrCl, +0, +4HCl — 4CrCl, +2H,0

WMkku pasentiim Cr(OH), acocnu xoccara sra 63116, cyBHH Xam
KalTapain, HaM XaBola oKcuiaHanu, (hakar kucnoragap ounaH
peakimsra KMpUILIAIu:
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2Cr(OH), +2H,0 — 2Cr(OH), + H,
4Cr(OH), +2H,0 + 0, — 4Cr(OH),

Cr(OH), +2HCI +4H,0 — [Cr(H,0),]C],

MKKM BANEHTIH XPOMHUHI' rajoreHid OUpUuKMaiapd aMMHaKia
Ipub aMMMAKAT KOMIUIEKC OUprMKMaIap XOCHI KUlain:

CrCl, +6NH, — [Cr(NH,),] ],

XPOMHHHT BAICHT/IMT M Yura TeHr 6¥iran GupukMaiapy 6apkapop
mouanapaup. Cr(11T) HUHT KoMIuleKe OupuKMalapuaa WuKu
cchepaHIHT ATMAITMHMLL PeaKIIMsICH KA IIWIIATIN Ky3aTHIaIH.

Xpom (111)-okcud-Cr,0, sunan paHTIiv, I0KOPH TeMIiepaTypania
CYIOKJIaHAIUTaH KYKYH, CTPYKTYpa TY3SWIMIIM KOPYHAHUKHUTA
yxuranr. Xpowm (111)- okewm Xxpom MeTaIMHK KU3IMPHO, KUCJIOPO/L
TaLCHP STTUPMIN HATHXKACKAa XOCHI Oyaanu:

2Cr +30, 5 Cr,0,

(NH,), Cr,0, 5 N, +Cr,0, +4H,0

Xpowm (I11) Tysnapura WIIKOp TabCUp 3TTUPUO, XOocUi GYiraH
gykMaH# Kusnupuii opkanu xam Cr,O, Xocua KAmiin MyMKHH.
IOxopu Temnieparypaza Cr,0, HHepT, JICKUH OIaTAary 1apouTaa
amcoTep xoccara ora. LIlyHuHT yuyH KHCI0Ta Ba MILKOp/ap OuiaH
peakmsara KUpUIIaan:

Cr,0, +6HCI +3H,0 — 2[Ct(H,0),]Cl,

Cr,0, +2NaOH —> 2NaCrO, + H,0

Xpom (III) Tyanapu 3puTMacura MIIKOP TabCHp ITTUPHO,
xpom (111)-runpokcnmmnn yyktupum MymMkuH. Cr(OH),-amdorep
xoccara ara, KMC/I0Ta Ba MIKOpaap OMilaH peakimsra KUpUIIaaun:

Cr(OH), +3HCl — CrCl, +3H,0

_ Cr(OH), + NaOH — NaCrO, +2H,0

By peakumsjiapHi KyWHoaru yMyMuii Tenriamanap Guiau
udonanair MyMKHH:
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[O11] [OH]

[Cr(H,0),] 32 Cr(OH), 2= [Cr(OH), |

Xpom (II1) rysnapu panriu mopmanap 6ynu0, spurMaliapiaH
KPUCTA/LT TMIpaTIap Xoauaa axpain6 umkam, 6ynapra CrCl, -
6H,0, K,Cr,(S0O,), - 24H,0, (NH)), Cr, (SO,), mucon 6yna onamu.

Xpom (111)-cyavpud Cr,S , xoccaiapy XuxaruiaH aloMUAHKii
cyabbuara yxmaiau, Xpom (111)- cynbduanu cysin spurmana
YYKTUPUO XOCUI KMUJMIIL MYMKHH 3Mac, YYHKH Y OCOHTHMHa
Cr(OH), Ba H,S xocuii Kuiimb ruipojiuara yapaiii.

Xpomuuar (111) BaseHTNIM Ty3i1apu aMMH, alldI0 - Ba akBa-
KOMIUIEKC OMpuKMaIap xocua kuiaaau. by bupuxkmanap spurmana
XaM, KpYCTail1 Xonatia xam dapkapop Momiaiapaup. AKBaKOMII-
JeKc OMpuKManapaa MUKW cepanaru cys MOJIEKyIalapuHUHT
KOWIaHUIIMFA Kapald yJlapHUHT paHTy ¥3rapu0 dopaau:

[Cr(H,0)]Cl, <= [Cr(H,0),Cl, - H,0 [CI(H,0),CLICl - 2H,0
KYK#II OuHagia 04 U1 TYK S
Xpowm (I11) ammuakar koMmruieke OUpPUKMaIApU KATTHK, X01aTaa
Gapkapop, CYBJIM 3pUTMaJiaplia 3ca CeKMH-acTa rapuajiaHaiu:
[Cr(NH,),ICl, +3H,0 <= Cr(OH), +3NH,Cl +3NH,

Xpom (I1I) nuur xyna Kyn aHMOH KOMILIEKC DUpUKMaiapu
MawIyM Oyub, yilap X po M u T o a p aeb aranand. XpoMur
KOMIUIEKC BUpUKMaiap, acocal Kyiuaaru ycysnap 6uian Xxocui
KUJTAHAIM:

3KOH + Cr(OH), — K,[Cr(OH),]
3KCl + CrCl, —> K,[CrCl,]
3H,S0, +Cr(SO,), —> 2H,[Cr(S0,),|

Momu6aen (I1I) Ba Bonbstpam (111) - Gupukmanapu Gekapop
MOLIAIaPIAD.

Xpom (V1) - oxcud CrO, - TYK KU3WI TYCIIM KPUCTALT MOJUIA,
cyBiia 3pub akat spuTManapiaruHa MaBxyn 6ynaauran xpoMar
Ba OMXpOMAT KUCIOTaIaAp XOCH)1 KHTa/Iu:

CrO, + H,0 — H,CrO,
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2Cr0, + H,0 — H,Cr,0,

CrO, -tokopu Temneparypaia 6exapop, kucaopon axkpatud Cr,O,
ra aillaHaau, opraHUK OMpUKMAanapHy OKCHAIAaiIu, CIIMpTIap
OuaH XpoMaT KMCIOTAHWHI 2(MpIapuHH XOCHI Kuiaanan. by
MOAIAAP KYyWIH NOPTAOBUMIAPIND.

XpoMaT Ba OMOXpOMAT KHMCIOTanap XOCHJI KMITaH Ty3lapu
Gapkapop Moiiaiap 6¥imb, xpomaTiaap Ba 6uoxpomart-
Jgap neb arananu.

Xpom (VI) dbupuxkmanapu Kyuin okcumioBumiap 6yaub,
KalTapwirasjia yu BUIEHT/IA XpoM OMpUKMaAJIapUra aiiianaam:

K,Cr,0,+3KNO,+4H,SO, — Cr,(SO,),+3KNO,+K,SO,+4H,0
Xpomatiap HEHTpal Ba UINKOpU Myxutiaa Gapkapop OViIMO,
KMCIOTAIU MyXHUTIa OuxpoMatiiapra aijiaHaiu:
2K,CrO, +H,80, — 2K,Cr,0, + K, SO, + H,0
buxpoMatiap WIIKOPHIA MyXuTaa €KUM MIIKOPUI MeTalIapHUHT
KapOoHaTIapy TabCUpUIIA XpoMaTjiapra aiiaHasnu:
Na,Cr,0, +Na,CO, — 2Na,CrO, + CO,

MIKopuii MeTaiapHUHT XpoMaTt Ba OMOXpOMAaTIapy CYBlA XL
SpUIIMIaH KpUcTamt Mognanapaup. Jlekux orup MeralapHUHT
XpoMatTaapy Ba GUXpoMatiiapy cyBiia éMOH 3pUiIMrad Moiaiap
OynraHv YuyH yJaap aJMallMHMIL PeakLMsICH OPKAJIM XOCHJ
KWIUHAJIN:

Pb(NO,), + K,Cr,0, — PbCr,0, +2KNO,
Arap ouxpomatiapra éku xpom (VI)- okcuaura ras xongaru
BOZIOPOL XJIOPUIL 10D0pHiIca, XPOMUIT XJIOPUL X0cH1 BYanu:
K,Cr,0, +6HCl — 2CrO,Cl, +2KCI +3H,0

CrO, +2HCl — Cro,Cl, + H,0

XpoMua xJn10pwua XaBoga ¥3-y3uaaH TYTAWIAMIaH, TVK-
KM3WI1 PAHTJIUA CYIOKJIMK, CYB TABCUPHUIA OCOH TMIPOIM3IaHAIM.
Yuu koHueHTpnanTraH cyanxbar KUcaI0Ta MIITHPoKMaa GuxpomMar-
Jlapra MIIKOpUiH MeTaatap XJIOpHIUIAPUHU TabCUp 3TTUPUO Xam
QJIMLL MYMKHH:

K,Cr,0, +4KCl +3H,80, — 2CrO,(l, + 3K,SO, +3H,0
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Moautden (V'1)- oxcud, MoO,, ok-capruiil Tyci Mojuia 63.1u6,
y3uHUHT xoccaiapu xkuxaruian CrO, naH dapk kunanu. Boisgpam
(VI) okenn-WO, capuk tycii KPUCTAILT MOJLIA, CYB/Ia 9pUMaiiiu.
IyHUHT YUyH yAAPHHHT OKCHTAPMHU WIIKOpJIapaa 3puTub
MoJbIeH Ba Bob(hpaM Ty31apu XOCHI KWITHHAJIN:

MoO, +2NaOH — Na,Mo0O, + H,0
WO, +2KOH — K,WO, +H,0

Moaubaar Ba BojbpamarTiapra KMCIOTa TAhCUP ITTUPHD
mosmbaar H,MoO, Ba soastpamar H,WO, kucioraiapuHu
XOCWI KMJIHLL MyMKHH, XpoMmart, Mmoaubaar Ba BojisthpaMaTiap,
VJAAPHUHT 3PUTMAJIAPH 3aXap/iu MOIIAIapIup.

Xpowm, MonubiieH, BoabppaM Ba YIapHUHI OuMprkManapu
METaJLTYPrusyia amio cudatiau nyaaT uiiad yuKapuia, OKopu
TeMmneparypaia cylokJaHaaural MCCHKJIMKKa Ba YTra uuiamin
OyioMnap oaMiLIa, pakeTa TEXHUKACKIA, ICKTP BakyyM achob-
Japy KaTOOWHM Tai€pialiia, Kopposusara YMaaMId KUMEBUI
acbobnap onumja, OYEKIMIMK, THOOHET Ba OpraHuK MoagallapHu
CHMHTE3M/Ia MLLTATIIAIN,

XX BOB

MAPIAHEIL I'PYIIIIAYACH DJEMEHTIAPUHUHT
YMYMUN TABCUDU

Mapraseil rpynnadacHiy Mapraded — Mn, TexHetmidi—T¢ Ba
pernnii—Re tamkun Kuamm. by aieMeHTIapHUHT TallKK 3IeKTPOH
Kapatiapuna d® §? BaleHT 1eKTpoHiIapy Maexy. LLyHuur yuyH Oy
2IeMEHTIAPHUHT OKCUITaHKII Aapaxacy () nan +7 rava yarapain.
Maprawuell yuyH Xo¢ OKCHIUIaHUII japaxkacu +2, +4 Ba +7 ra TeHr.
TexHermii Ba peHuMiina okcwanuin japaxacu +7 mup. by rpynnaua
2eMeHTJIapUHUHT OOlIKa OKCWUIAaHUIN Aapaxacura ora OyiraH
oupukmanapu dekapop momlanapaup. by aneMeHTAapHUHT
KOOPAMHAIIMOH COHJIAPH, acocaH 6 Ba 4, OyHaaH TalllKapy TexHeluit
Ba penuitaa 7, 8 Ba xarTo 9 ra teHr 6Yauiun MymkuH. by
9JIEMEHTIAPHUHT OKCHMJUIAHUII JapaXxacu OpPTUILM OWiaH,

JIAPHMHT AHUOH KOMILIEKC OUPHKMAIIAP XOCUI KM XyCYCUATH
Ky4asyii. TexHermii Ba peHNIIAPHUHT aTOM Ba HOH payciapy Oup-
Oupura siKuH 6110, MapraHeliHMKKMaaH (hapk, Kuiam.

Tabuarna yapamu. by rpyrinaua anementnapu tabuaria, acocan
MnO,-mipomosut, 3Mn,0, * MnSiO, - 6paynut, Mn,0, - H,O
—manranut, MnCO, - posoxposut, Mn,0, - raycmanut, CuReS, -
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Ke3Ka3reHUT Ba OolIKa MUHepalap XoJuila ydypailw.
TexnHeuUMUHUAT TabuaTaa yypaiauran MUHepaiapyd Mabiym
IMac, (hakat CyHbUil yeynma XoCHa KMIHMHAIM.

Onumumu. MapraHen 2J1eKTp newiapuaa alioMOTEPMUK Ba
CHJIMKOTEPMHK yCyJiiap OWIaH OIUHAIN:

3Mn,0, +8Al 5 9Mn +4A1,0, +Q

MnO, +Si 5 Mn +SiO,

bynpait yeyn dunan onmHrad Mn okcumnapy 6uinan apaianira
xonaa O¥nanu. JlekuH OyHAal apanauiManap caHoataa Yrra Ba
MCCUKJIMKKA YMIAMIIM MaTepuauiap OJullia acocuii xoMmallé
xucobnananu. To3a xo/jlary MapraHell YHUHT MKKU BaJeHTIN
TY3IapUHU 2JEKTPOIN3 KUIKUG onuHamau. TexHeumni sIeMeHTH
axar cyHbuit ycynna onuHani. Pennil aca yHUHT OKCHUTADUHU
IOKOpHU TeMItepaTypaia ROAOpo Ouna Kakhrtapud onvuHanu:

Re,0, + 7H, — 2Re +7H,0

ByHIaH Talukapu, peHuii 371eMECHTUHW YHUHT [IEPPeHAaT Ty3apuHu
2UEKTPONN3 KWIUO KK BOAOPOI OKMMHIA KU3IMPHO OJIMHAIIH.

2NH,ReO, +4H, — 2Re + N, +8H,0

K MuKIopaa peHuii onrIlIa aTOM CAHOATH YMKUHAWIIAPUIAH
choitnanaHuIamIn.

Xoccanapu. Mapratsei, — OU-KyJIpaHT TYCHU MYypT Meraml. Y
TYPTTAa KPUCTAUT TY3WIULLIN MofuduKkalmsra sra. TexHermit — Ky-
MYLLICHMOH SLITHPOK, METAJU1, FCKCATOHAT CTPYKTYpaia KpucTa-
JaHaau. PeHUit — KyapaHT KyMYLICHMOH, SUITUPOK, JIACTHK METaLI,
rekcaroHajl CTpyKTypaja KpucrajuiaHaau. By sieMeHTIapHWHT
kumMeBuE akTuriMry Mn—T c—Re katopuaa yanjad yHrra yrrad
capu kamMaiub Gopaau, YyHKM KydJaHuliap katopuia Mn
Bojlopo/rava xouiamuran 6yiaca, Tc 6unan Re ynman KeluH
Koiamirand. Maprauen cyronmupuirad HCl sa H,SO, kuciioranap
OunaH aKTUB peakiuara KUpUILKo, BOAOPOIHN CUKMO YMKAPUILI
6unaH GUpra KaTMOH aKBAKOMILIEKCTAPHHH XOCKI KUIaH;

Mn +2HCl — MnCl, + H,

Mn +H,SO, +6H,0 — [Mn(H,0),]SO, + H,
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TexHeuuii Ba peHuii aneMEeHTIapU HUTPAT KHCIIO0Tana spuo,
AHWOH KOMILICKCIapUHH XOCHJI KWJIaJIn.

3Tc + 7HNO, — 3H[TcO,] + 7NO +2H,0

MapraHen HHUTpaT KWCJI0Ta TabCUPHJA MMaCCUBIALIAAM, Y
AMMOHMI XJIOpW/L KYIIWITaH CYBIA SIXIIH 3PUIAIHN:

Mn +2H,0 +2NH,Cl — MnCl, + 2NH,OH +H,

Mapranen affHUKca KYKyH XOJlaT[a KMMEBUI aKTUB METAILT,
KU3IAPWITaHIa KUCIOPO/L, ONTHHTYTYPT, hoctop, yriepos, a3or
Ba rajiorexiap OuiaH peakLysira KUpUaan. AJIOMUHHN, CypbMa,
MHC Ba GoliKa MeTajiap MapraHel OuiaH (eppoMarHuT
KOTHLIMAJIAp XOCWJI KHJIAMIH.

TexHeumi Y3MHUHT KUMEBUH XOCCATAPH KMXATHIAH PeHUIra
KYTIPOK,, Maprasenira KaMpok, yxurainm. Texnennii “sap cysuna”
Ba HNO, + H,0, apanammacuna spuiinu, KHCIOPOA OKUMUIA
okewyianuo, Te,0, xocun kunanu. TexHeuuis Ba peHri 10KOpU
TeMmepaTtypajna KM3IMpHIraHia KUCJI0pon, OJTUHTYTYpT Ba
rajioreHsap OunaH peakumara Kupuiinamm.

bupukmanapu. Maprasel; Ba peHuii 1leMeHTIApH KapOOHII
OGupuKMaiapyia OKCH/UIAHUII JapaXkaiapi Hojira TEHT OVianm.
bynnait GupukMaap KoBajieHT GOFNAHMILHUHT JOHOP-aKIENTOP
MeXaHU3MU acocusia xocu 6ynamn. bynnail kumEsnii GoFnaHuIL-
HUHT XOCHJI Oyauinuja siaeMeHTaap Y3napuHuur 6ym d-op-
Gurajuiapura, KapboHWI MoJIeKylacHaaru GOFJIaHMINA UIIITHPOK
STMaraH 9JIeKTPOH Xy(riapuHu xounaintupanu. by amemenr-
JIAPHUHT OfIATAATH 1IapouTaa OapKapop OViaraH capyk paHTIN
Mn(CO),,, panrcus Tc,(CO),, Ba Re,(CO),, Tapxubiu ocon
Xa#ugam MyMKWH OyiaraH xkapOOHWI OGMPHKMAalapud MabiyM.
Mapranensy nacT BaJieHT/IK HAMOEH KWIaaural GupukManapu
WIMIa MKKW BAJIEHTIH OMPUKMasIapy SHT KYIT TapKairaH. Bupyk-
MAIAPHUHT KYIUMIATH CYBAA AXUIA 3puiinvrad Monjaiapimp.
Mapranen (IT) Tyamapu cysaa spumum Harvwxacuna [Mn(H L0) 7
TApKUOJIM aKBAKOMILIEKCJIAP XOCHIT KMub auccotiaHan. Map-
rade (I1)- okewz Ba Maprasel F’UAPOKCHAN KHMEBHIA XOccalapy
KMxarungad amdorep MopgajapAup. Yiap OKCHAJaHWUII
JapaxaCHHW ¥3rapTupMaciaH, Kucjorajiap 6uaaH peakuusra
KMPHILIMO KOMILIEKC GHpUKMAaIap XOCHJ KIUIaan.

MnO +2HCI + 5H,0 — [Mn(H,0),] CL,
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Mukopnap 6miiaH y30K BakT KATTHUK KU3IMPWITaHOA peak-
LMSITa KUPUIIMG aHHOH KOMILIEKC OMPUKMaap XOCK/T KIaau:

Mn(OH), +4KOH — K, [Mn(OH) ]

By koMIuUleKc GHpMKMAajap CyBAW HSpHTMajapia TYIUK
muccoumnanamy, Llyaunr yayH 6y peakldsaHyU ONIMA IapouTia
BY3KY[ra KeNTUPULIL MyMKHH 3Mac.

MnO—Ky/paHr s TYCIH, IPUMYTKa3r 1y xoccacura ara 0yii-
rad Momta. ¥ MnO, Hu Bojiopon atmocgepacrza KHA3IApUO EKU
MnCO, Hu TepMUK mapyajad XocHn KUIHHAIHM. MnO cyBna
spUMaiauraH Mouia O6yiraHu yyyH yHUHI THIPOKCHIAMHU
6unBocuTa yeyina, seHu Mapraden (11) Tyanapura HIkop Tascup
STTUPUO XOCH KUIMHAJIN:

MnSO, +2KOH — Mn(OH), + K,SO,

Xocun 6ynran Mn(OH), uykmacu KailTapyBuM Xoccacura ara
OY/IraHy YYyH XaBoJaru KUCJIOPOI MOJICKYJIaCH TabCHPUIA TE3N1a
KOpaiunbd Konanu:

6Mn(OH), + O, — 2Mn,MnO, +6H,0

Maprasen (II) Gupukmanapn aMMHaK TabCUpPWIa aMMUaKat
KOMILICKC GHpHMKManap xocun Kwianud. ByHaail KomIuiekc
OUpMKMAIap CYB TAbCHPUAAA OCOH mapuanaHann:

[Mn(NH,)] Cl, + 2H,0 — Mn(OH), +2NH,CI +4NH,

Mapranen (IT) GupukManapyu MIIKOPHI MeTaiap Tysjlapu
BwiiaH KOMIUIEKC OUpuKManap XOCHI KWUJIamu:

Mn(Cl, +2KCl — K, [MnCl,]

Mapranen (11) Gupukmanapin KUCIOTAId MYXUTAA Ky4iau
oxcuioBumnap tabcupuna Mapravert (VII) raua Kavrapunanm:

2MnSO, + 5PbO, + 6HNO, — 2HMnO, +3Pb(NO,), +
+2PbSO, +2H,0

TexHenuii Ba pEHRITHUHT UKKW BUIGHTIIM OMpUKManapu 6exapop
MoanaiapmEp. MapraHelHUHT TYPT BaICHTIM OMpUKMaapuiad
sHr Gapkapopiapu MnO, sa MnF, mup.

Mapeaney (1V)- oxcud —MnQO, —TyK KOPaMTUP TYCIIH KYKYH
MOIUIa, OJUIMH IIapoOMTAA CyBAa >puUMaiinu, Xyla WHEpT,

411



KU3IMPUITAHIA KNCIOTanap pa pinkopnap Gunan peakimsra
Knpgiuann. Mapranen (1) oxcp kyuam OKCHTOBYM XOCCACHTA
ora DyITaHn y4yH KM3MWpynrapma KUCIOTATAPHE OKCHILIAMIN:

MnO, +4HQ) — MnCl, +Cl, +2H,0

Map PAHER (IV)- okcun Vinkopnap K1 acoc/ii oKcHpiap 6uian
ApaNAITUPUO CYIOKMAHT Yy ra MAHTAHUTAAP XOCWI KUJIAIH:

MnO, + ca0 — CaMnO,

Maprane (1V)- oKeHA Ky oxenmopumiap Gunan m a 1 T a-
HAaTAap BANCPMAH T gyaTAA D XOCHN KIIAIM:

3MnO, + KCIO, + 6KOH — 3K,MnO, + KCl + 3H,0

Texueuuis B3 penuitapryyr Te0,, ReO,, TcF,, ReF,, M,TcO,,
M,ReO; T1apkubiu Gapgapop Gupnkmasapun MabiyM.
Mapraneuanuur (VI) BaJleHT)IM OGupuKMaiapud G6ekapop
Monanapaup. JIeKuH Mawyrgpar MnO . VIOHV XO/IW/IA aHYarnHa
Gapkapop. MaHraHaTiapyyyr cyparm spuTManapn Kywin

MIIKOPA MYXHUTIATW Yy, mapxyn 6Yna ofafM, JIEKHH
CYIONTHPHIITAHIA TUCTIPO N opypsiiaHau:

3K,MnO, +2H,0 _; 2k MnO, + MnO, +4KOH

Maprauen (VI) OUPUKManapy kyunn okcwioBun. JIeKuH Kywin
OKCHIIOBYUAAP TABCMPU g riepmanTaHaT/Iapra aijiaHaim.

2K, MnO, + ¢, -» KMnO, +2KCl

Texueunit Ba peHuiiyyyr oty BastenTIM GUpUKMATAPH
aHJariHa 6apkapop MOUTanapyp. V1apHUHT KMCIOTA XOCCACHTA
ora 6ynran GTOPUI, Xyopuy, oKCHA Ba OKCHTAIOTrEHM
OUpHKMAIApU MaBXYI. By spevenT/iapHUHT OATH BAJIEHTIN
TalOreHMIIApN NIUKOPUI wetq piapHIUHT FrATOreHILIAPY G1IaH
AHUOH KOMILIEKC 5HpHKMaﬂap XOCHI KIIA/IH:

ReF( +2KF - K [ReF,]

by ranorennunap xarro WVLIKOPHiT MyXUTIA XaM JHCIIPOIIop-
LMsTTAHANM:

3ReCl, +20KOH — 2K Re0, + ReO, + 18KCI + 10H,0

412

lexHerwii Ba peHUHHWHT OATY BANCHTIIA OMpPUKMaIapy Maprameit
ODMpUKMaiapura KaparaHja OCOH OKCHUUTAHAIMIaH Molajiap
OysiraHy y4yH, XaTTO HaM XaBo TahCUPHUIA XaM OKCUIUIaHAIN:

4K,Te0, + 0, +2H,0 — 4KTeO, +4KOH .

Mapraneusn Mn,O, sBa MnOF, Tapkubiu eTTH BajleHTIH
ODupukmanapu Mmapxyja. TexHeluit Ba peHHU rajJoreHuj Ba
OKCHTAJIOTCHM/T OUpHKMAIap XOCHI KMTAJIN.

Maprasen (VII)- okeun Mn,O,, sunsi-kopa Tyciiu, EFCMMOH Cy-
I0KJIMK. MapradeliHUHT HepMAHTAHAT Ty3/1apu KOHLIEHTpJIaHTaH
Cy/b(aT KUCTO0Ta TALCHAP ITTUPUO XOCKIT KUTMHAIM:

2KMnO, + NSO, - Mn,0, + K,S0, + H,0

by peakumsina oxTieT Yopanapu Kypuimaca, xocui 6yiaran Mn,O,
KYWIW TIOPTAall X0CHI KMub rapyaaaHamm.

2Mn,0, - 4MnO, + 30,

Texneyuti (VI1)- oxcud — Te, O, Ba penuii (VI1)- okcud — Re O,
aHyarvHa 6apkapop, KpMCTaJul TY3MIMILTA 5ra 6yran capyuk, paHTIm
MoIianapoup. YiapHyu MeTtannapra KHCIopoji TaAbCHp STTUPHO,
TYFpUAAH-TYFPU oMl MyMKuH. Mapranel, Texseimii Ba penuiinap

MnO,T;, TcO,I', ReO,I" Tapkn6iy erru BajeHT/IM OKCHIaloreHuI
GUprKManap Xocu/1 KwivHaam, by OupukManap kucaora xoccacura
ora OVyiran mopnanapanp. by sneMEeHTAApPHUHT OKCHIUIApW Ba
OKCUTAZIONeHUIIapH CYB TAhCHPHIA KUCTOTANIAD XOCHI KWJIAIN:

Mn,0, + H,0 — 2HMnO,
MnO,F + H,0 — HMnO, + HF

by anementnap kucnoranapuHmsr Kyun HMnO, — HTcO, —
HReO, xarop Oyinua yangax yHrra yrrad capu KydcusinaHHO
oopanu. By kucioTaNapHUHT XOCWJI KWITaH Ty3Japu CyBAa
DPUMAMTAH KyWwiu oKcumwiosuuaapanp. byrapran KMnO,
J1laboparopusijia Ba TEXHUKANA KEHT KY/UTaHWIaaH.

Kaauii nepmaneanam — KMnO, cyBcus xonaria poMOuK
CHCTEMAJIa KPUCTA/UIAHAIN, KU3AVMPWITaHIla OCOH TlapyaiaHaiy:

2KMnO, — K,MnO, + MnO, +0O,
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Kanuii nepmanratar Kywiv OKCHJIOBUM BY/IraHy yuyH, peakiysi
MYXHMTTa Kapab Typsiuya Kairapuiaiu:

2KMnO, +KNO, +2KOH — 2K,MNO, + KNO, + H,0
2KMnO, + KNO, + H,0 — MnO, +3KNO, +2KOH

2KMnO, +5KNO, +3H,50, — 2MnSO, +5KNO, +K,S0, +3H,0

Nmiarwmmm. Maprasell, TexHelnwii, peHUil Ba YIapHUHT
OupuKManapu onuid cudariy NyaaT olMIINa, YIeKTPOTEXHHUKAA,
THO0METNA, BAKyyM TEXHHMKAaNa, OPTaHUK MOJJIATapHU CHHTE3
KWIHIIIA, UCCUKJIMKKa Ba yTra uuiamiu Oyiomiaap uiiad
yUKapulLaa KyJUIaHWIamu.

XXI BOB

TEMMWP I'PYTIIIAYACH DJIEMEHTIAPUHUHT
YMYMUU TABCUOH '

Temup rpynnavacu snemeHmiapura remup — Fe, kobaisr — Co
Ba HUKeIb — Ni Kupamu. by rpynmnava a1eMeHTIapUHUHT TallKy
BJIEKTPOH KaBaT/jlapy Kyinmaruda Ty3HJITaH:

Fe— 3d%4g?
Co—A4d'- 52

Ni — 5d? - 652

by rpyninayda smeMeHTIapy U4KUaa TaTHHA 6ab3u Xoccallapu
OuaH KoJraH sjeMcHTIapAaH ¢apx kuiaradu cababiau yHu
amoxuna Kypub yrammus. Temup, Ko0aabT Ba HUKEITHUHT OKCUJI-
Janui gapaxacu +2 Ba +3 6yim6, Fe—Co—Ni kaTtopuna yanjaH
yHrra ToMoH +3 mapaxanu OMpUKMaJIADHUHT MYyCTaXKaMIUTH
nacasay. Fer monupan Ni** ra yrranja paquycd KAYMKIAIIaau.
[llynyunr yayn Ni(OH), nunr acocimk xoccacu Fe(OH), ra
Kaparania kydcusaup. Fe(OH),,Co(OH), Ba Ni(OH), amorep
xoccara sra 6ynaran momnanapaup. Fe?* — Co?* — Ni** karopuia
yanjgaH YHITa YiraH capd GMpuKMaTapuHUHT KalTapyBUYaHIMK
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xoccaiapy Kamasiu. Fe?* Co** Ni** karopuaa yannas YHrra yrrad
capy OMPUKMaJIApHWHT OKCHIUTOBUMIMK XOCCATapH KYYasiin.

Tabuarna yupamu. Temup tabuarna, acocan Fe,O,—
remarut, Fe,0, — marnerur, HFeO, - nH,0 — simmonur, FeCO,—
cumepuT, FeS,— mput MuHepaiiapu xonuaa yupaiian.Kobaisr
CuCoS,— xoppoaur, Co,0,— nunHent, CoAsS — KobanbTHH
MUHepalapd xouupa, Hukens 9ca (Fe,Ni), S,— nernanaur,
NiAs — nukenus, NiSi, O, (OH),* 4H,0 — rapuuepur
MHUHepasapu Tapkubmia yupaiiu.

Omannamm. Tosza Xonmaru TeMUp, YHUHT KapOoHUI OMpuKMa-
JIapUHM TEPMUK Tapuanab EKu Ty3napud 3pUTMAlapHHU K-
TPOAU3 KUJINO OJIUHAIN:

Kobaner Ba HUKENb YIAPHUHT OKCUANIApUTA YYFJIATUIIraH
KYMHD TabCUP ITTUPHIL EKHM XJIOPUA Ba Cyabdar Ty3JIlapuHU
SNEKTPONU3 KAWL Wiy 6unax cod xonaa axpaTn® oJMuHAITNA
MYMKMH!

t
0,0, +2C —> 3Co +2C0,
NiO +C L > Ni+CO

byHpaH tamkapu, Oy SJeMEHTIap TMAPOKCHIAPUHUHT
aMMHUaKJIA 3pUTMallapura 1okKkopu GocrMia BOIOPOI TabCHP
ITTUPHITAHIA XaM Oy MeTasiiap SpKHH X0NaTaa aKpaiud YnKaam.

Xoccanapu. Tosa xongarm TeMUP—KYMYILICMMOH KYJIPaHT,
SUITUPOK, MeTallT o Ba B Momudukammsra ara. Temup 910 °C
ravya XaxxMuii Mapkaszjanirad KpucTaj naHxapa Ty3WJIUILIUTa
YHAAH IOKOpU TeMmrepatypaja 3ca €kjapu Mapkasiamrad
KpHCTaJ/Ul MaHKapa Ty3WJIUIIMra ora.

Kobaner — o4 caprFull-KyKUMTHp Tycau metann. Ilact tem-
nieparypaja (430 °C raua) rekcaroHaa KpHCTA/LT HaHXapa Ty3h-
JIMIIH YHIAH I0KOPH TeMIepaTypajia 3¢a éKjapyd MapKasJiamraH
Ky0 cucTemaa KpucTajuiaHajiu.

Hukenb — OKMII-KyMYLICHMOH, SIITHUPOK METail, EKaapu
Mapkasnanirad Ky cucTeMana KpucTauiaHaIu.

Tosa xonia TeMUp HAM XaBOJIA 3aHT XOCHI KUI10 OKcuuiaHa-
Iy, Tajiorewyiap OwiaH OUPUKUO rajoreHUAIAP XOCWIT KIJIAIH.
Temup xonuenrpranran HNO, sa H,SO, kucnoranapna nac-
cusnadamy. Kusaupuiaranna S, B C, Si, As, NH, nap 6unan
peakuusara KUpyLIaim.
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KobGanst — omauii 1mapouTaa XaBo TabCUpHUra dYMaaMIIH,
kusgupunranga CoO—napna xocun Kunub oxcujuiaHamm.,
KoGansT KyKYH X0/1ia CYIOJITUPHATaH KUCIoTa apia spuiiam,
OJIATHATHY [HAPOUT/IA (PTOPIAH TAILIKAPH XaMMa rajoreriap ouian
peakuuMsara kupuwanm, gusaupuiaranga S, P As OuiaH
OupuKManap Xocua KMiaaau.

Huxesnunar cuprn 800°C 1a okcumiaHaaM, CyOATHPHITAH
HCI, H,S0, kuciioranapna cexut apuiian, HNO, kucnorana Te3
spuianu, konuentpradran HNO, na naccupnanamm, rajoresnap
6unaH peakumara kupuwaau. TeMup, KobajbT Ba HUKEIb
3JIEMEHTIapMra MLIKOP TaAbCUP 3TMAaRIN.

Bupukmanapu. Temup FeO,Fe,0,,Fe,0, Tapkuban okcumiap
XOCHJ1 KWJIAJIH. Fezo3 - oflaTAary wapoutaa Gapkapop Moaua,
kusmupwirania Fe,O, sa FeO ra aiinanaam. Kobaasr Ba HUKeNb
Kkucaopon tTakeupuaa okcumianranaa CoO Ba NiO tapkuim
Gapkapop okcumiap xocun kumamu. Yiap Co,0, Ba Ni, 0,
TApKUOIM OKCHIUIAPTa XaM ora.

by 21eMEeHTIapHMHT OKCHLIADH CYBJIA SpUMaliIuraH MoJUia-
nap 6yarann yuyH ynapuuar 9(OH), sa D(OH), Tapkubim rus-
pokcuiapu GuiiBocuTa yeyima onuuamd. Temup, KobansT Ba
HUKenb aneMmentnapuHunr (11)- okcupnapu acoc xoccacura ara
6ynub, Kaiirapyruu xoccanapu Fe?”, Co*', Ni*'- Taprubunia kama-
1#u6 6opaau. lynuur yayn temup (I1)- runpoxcunnm akarriusa
KUCIOPOACU3 MYXUT/AA YYKTUPHUII MYMKUH, YYHKU KUCIOPOI
Tascupuia okeumianno, remup (111)- runpokenara ainananu:

FeSO, +2KOH —> Fe(OH), + K SO,
4Fe(OH), + 0, +2H,0 —> 4Fe(OH),

Kobanbr (11)- ruspokcriHuHr X0CH1 OYIHII peakKLMaCH NKKK
Gockuuna Gopaan. bupuHun 6ocKuYIA—CYBAa 3PUMalIMraH KyK
paHTIW ACOCTHU TY3 XOCHII OVi1aau:

CoCl, + 2KOH —> CoO + HCl +KCl

MKKkuHuM GocKHYla —TYMMHraH WIIKOP TAbCHPHAA MyUITH
panrau kobanst (11)-ruapoken uykmara Tymany. Xocun 6yiran
yyKMa XaBo TabcMpuaa cekuH-acta okcumnanut Co (111)-
I'MAPOKCHITA alTaHuIIK TyGaiiny KopaMTUp padrra ara oyaaim.
Huxkenn (11)-sa kobamst (11)-ruapokcuiiap KUCIOTAIA MyXHTIA
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OKCHIVIOBYH TALCHPUTa YHAAMIIN, Hll.lKOpMﬁ MYXHTHa rajJorcHiiap
TaLCUPKWIA OKCHIJIaHAIW:

INi(OH), + Br, +2KOH —> 2Ni(OH), +2KBr

Temup (1) Oupukmanapy sca KUCIOTAAM MYXUTAZ Xam
OKCHUTaHAIN:

5Fe** +MnO , +8H* — 5F¢’" + Mn** +4H,0

Temup (111), koBaur (1), Hukens (111)- runpokcuaTapUHUHT
okcumiam xoccanapu Fe'™ — Co*' — Ni*™ garop Oyituua oprud
bopanu:

Fe(OH), +3HCl —> FeCl, +3H,0
2Ni(OH), +4H,80, —> 2NiCl, + Cl, +6H,0

4Co(OH), +4H,80, —> 4CoS0, + 0, + 10H,0

Temup (I111)-runpokcuanm, yHUHT yu4 BaACHTIM Ty3napu
DPUTMACUTA MITKOPIAP TALCUP STTUPUO XOCHI KMAUII MYMKHH.
Kob6aner (111) Ba nukens (111)- runpokcunnapHu aca yiIapHUHT
MKKHM BJIEHTIW T'MAPOKCUATAPMHIA OKCHUTA0 XOCWJ KIJIMHAAN.
Temup (1II)-ruapokcun cyBia amaniia spuMalInurai, KAciora-
napia Ba KAWHOK, KOHLGHTPAHTAH MILKOp/Iap/a 3puiauraH ok
PaHTIM MOJLIA:

Fe(OH), +3NaOH —— Na,[Fe(OH),]

Temup, K0banbT, HUKE/Ib METAIAPU IOKOPU TeMriepaTypaila
BOJOPOAHM ¥3mpa apuraau. by merannap rapkubuja
BOAOPOAHUHT OYJIUIUM, VIAPHUHT MEXaHMK XOCCalapuHM
cycaiininura ca6a6 6¥ianu. Temup, kobansr Ba HuKeIHUAT DH,
Ba OH, Tapkn6im 6eKapop ruapuiiapi MabiyM.

Temup, KobaNbT, HUKETh KM3AMPUITAH 1A rajloreHaap Guian
oupuki6 2T Ba DI Tapkub/IN rajtloreHuIap Xocui1 Kuiaju.

Temup, KoOaibT, HUKEIb JICMEHTIAPUHUHT a30T OuiaH Xo-
cu1 KunragOupukManapm 6ekapop mouianapaup. byiapaan sur
Gapkapopu TeMUp HUTpUTAMP. TeMup, Kobaabr, HUKEIb I0KOPH
Temneparypaia yriepon 6unan 6upukub Fe,C,Co,C, Ni,C
Tapkuban Metan Kapoumiap xocun Kuiaau. bynapnan temup-
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YIJIEPOI CHCTEMACH CYIOKTAHULIT AMATpaMMAackia yrijieposa macca-
cu 5 % rava 6ynamm. Temupra cekun-acra yraepon kyimo 6opuica
YHUHT CYIOKJIaHHIIl TEMITEpPaTypacy aBBa Kamasiaim, Keiiux yr—,
JIEPOJ MUKIIOPH OPTHILU OWIaH SHa KYTapunamm, HaTxa/aa SBTe-
THK KOTHLIMA X0CHI 6¥1ann. DBTeTHK KOTULIMA Tapkubu 4,2 % C
Ba 95,8% Fe ra 1yrpu xkenamu. Tapkubunaru YIJIepojt MH:{HO]:)H
4,2% nau opruk, 6ynran CYIOK KOTUIIIMA COBUTHIICA, LICMEHTHUT —
Fe,C xocun 6y1u6, KpuUcTa/iaHa .

Temup Tapku6unaru YIJICpOAHWMHT Maccacura Kapab xap xus
TAPKUOIN TYIATAAPHUHT TYPIMYA MEXaHUK Xoccajapura sra
OynuuimEM u3oxnam mymkuH. Fe, Co, Ni nynar Tapkubuga
OITHHTYTYPT Ba (pochopHUHT 6Ymunim VIapHUHT MEXaHUK
Xoccanapura caiouii Tabcup Kypeataau. [ysnsr yyyn MeTajuiap
OITHHTYTYPT Ba (hochopran sxim Tozananmmm Kepak,

Wmaarwammu. Tem Hp, KOBaJIbT, HUKENb Ba VAapHUHT
Oupukmanapu METaJUTyprusna, yrra Ba MCCUKKA YMAAMIH
KOTHIIMaJIap O/WIIAQ, PaKeTaJapHUHT ra3 TypOuHanapuuu
Taiépnaniga, arom TEXHUKACH, Nak-6Y€K caHoaTmna, TH6OUETIA
KHLUIOK XYXaJIMTH, KePaMHKa, IIMINA BA LEMEHT caHoaTuga Ba
OPTaHUK MOJIAIap CUHTE3WIA KYIUIAHWIAM,

XXI. 1. INIATUHA OWJIACH BIEMEHTIAPUHUWHT
YMYMHHU TABCHOH

l'leamHa OMJIACK JIEMEHTIapuTa pyTenuit — Ru, ocmuit — Os
pomuii — Rh, upummii — Jr, nasmammii — Pd pa ruiatuna — Pt IG&D&.[[H?
By snementnapuuur XaMMacH TapKoK OFMp merainapaup. By
SNIEMEHTIIAPAA KyAKIATH 2JIEKTPOHIAp MaBXKyI:

Ru -4d’ - 55!
Rh - 4d8 - 5¢2
Pd - 4d10- 552 '
Os - 5d° - 6s2
Jr - 5d7 - 6s?
Pt -5d - 65
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By sneMeHTIapHMHT 27¢KTPOH (hopMyIanapuiaH KypuHuO
TYpUOIUKY, ynap V3anapuHUHT d-opOuTaiapuaari aJieKTpoHaap
connHm 10 Tara erkasuiira MHTHWIKMO Gopan.

[TnaTrHa onIacy sfeMeHTIapH XKyaa KYIT CYHBUI paquoakTUB
M30TOILIap Xocui Kunamu. By Meraiiap tabuatia TyFMa Xoma EKu
KYIIrMHa HOWMp MeTajuiap OuiaH apaiamirad KOTHLIMasap Xoinuia
yupaiinm. Bynian tatkapu, PtAs, (Pt,Pd,Ni)S rapku6nu munepaii-
JIapH XaM MabIyM.

Ounmanum. [TnatyHa owack SNeMEHTIapHHE OJHILIA, ACOCaH
MUC, HUKENb, Cybshu pynanapyian doioananwiagm. by pymaiap
daotaumua ycyau ounan GoduTHIAnA. XOCHI KWJIWHTAaH
KOHUEHTpAaTAaH MUC Ba HUKENb axpatu® onumuanu. KonraH
apanaimma KyWaupuand, KOHIEHTpAaHrau cyabdaTr Kuciora
6wnan yuwios Gepunany. Xocun OYiraH uYyKMaHM 3ap CyBMOA
oputub, Kusgupwiagn. Hatvokana uykma Tapkubumaru merasi-
napaad ruaruHa H[PtCl ], ontun-H[AuCl ], npumwmii-H,[JrCL],
pytennii-H,[RuCl], nannamuii-H,[PdCl ], pommii-H,[RhCI,]
spuTMara yramu, OCMHUI 5ca OKCHI XOJIUIa 4yKMmaaa KoJajiu.
Dpurma GUIBTPAAHAIN, I¥KMara I0KOPH TeMIlepaTypaia Ky4dim
OKCHLIOBYM Tabcup STTUpHO OsO, rasu Xocuii KUIMHAIW. X0Cu
OynraH ras MIIKOPHUHT CYBIIM 3PUTMACK/IA MMFUIAIM. DpUTMara
aMMMaK Ba aMMOHMI XJIOPH/JI apajaliMacu TabCUp ITTUPUO,
ocmmii [0sO,(NH,), |CL, xonuna yykrupwiam. Yykmara H, Tascup
OTTUPHO, 3PKWUH OCMMI KAWTapWIIaIn,

Pynara nnwion 6epuiu HaTvkacHuaa Xocui1 6yiran unsrpatra
KAUTapyBYM TabCUp ITTUPUO OUPUHYM HaBOaTIa ONTHH aXpaThd
onunamu. Kosran maxcynorra NH,Cl Tascup arTupn6 nia-
tuHauuHr (NH)),[PtCL|Cl, Tapkn6au, kuiiud spuiiauran
KOMMJEKC Ty3W Xocun KunuHaau. CYHIrpa KOMIUIEKC Ty3
KM3IMpWIK0 To3a TUIaTHHA, aXXpaTiO ONMHAIIN:

(NH,),[PtCL,] > Pt +2NH, +2HCl +2Cl,

PunsTpaTra HUTPAT KUCI0TA KYIIKO SpUT™Ma OVEIATHIANM Ba
UpUIWA xnopuj xomupa uykrupwiaan. KoJjras spurmara
KaUTapyBuu TabCup 3TTUpUG nawtamuit sa ponuit [PA(NH,),CL];
[Rh(NH;);CL, | xoimna axpatu6 omHamm. By koMmeke 6uprkmanap
KU3IUPHO 3PKUH MeTaiap XOCUI KWIMHALH.

Xoccanapn. TiaTMHa OWIacH IEMEHTIIAPH OK-KYJIPAHT TYC/IH
ANTAPOK MeTaymapaup. OcMui Ba MPHAMIA IOKOPHY TEMIIEpaTypaaa
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CyIOKiaHauu. PyreHuii a ocMuii KYNa KATTUK, JIEKUH MYPTAMD.
Ponwit, namnanmit sa niaruna y Kanap KaTTukK sMac, JISKWH xyia
KOBYLIKOK, 0COH siccunananu. Llynunr yuyn yiapnan I0TIKa
TUIACTHHKANAP Ba MHTHYKA CHMJIAp TalEpiiarn MyMKUH. Pytenuii —
OIIHH 1HAPOUTAA KUCIOTA Ba MILIKOPJIAP TabCHPUTa YHJAMIIH,
KH3Mprirania Kucnoraiap GuiaH peakiysira KUpULLAIN. Kykyn
Xonaraa NaOCl spurmacu 6unan PeaklmMAra KUpHIIamau,
Kusnupunranna F,d, Br,, S, Se, Te, Po nap Guian Oupukaan,

Ocmuii KaTTUK XomaTia xuciora Ba MIIKOP TabCHpUTA
HHIAMIH, - CYIOKJIAHTUPW/ITaH WLIKOP GUIaH cyBaa apuiiauran
GupukManap xocuit Kuaanu. KykyH xonartaaru ocmuii KW3IUpWI-
ranza HNO,, H,S0,, F, CLS, Se, T Ba Po Gwian peakuusira
Kupuiamu. Ponuii KaTtuk xoatia Gapua kucnoranap, HILIKOpJIap
Ba “3ap CyBU” TACUPHIa YAIAMIIH. KykyH xonarsia KaiHok, H,SO,,
HBr sBa NaOCl 6unan peakuusira Kupuiiamm, 600 °C nan rokopu
Temnieparypana F,, CL, Br,,S Ba Se 6unan 6upukamm.

Mannaguii — 600—800 °C na XaBoaa PdO xocun xuinu6
okenanananu, H, nu y3ura 1otu6 osnamy. Mamrannmii kaitnok
Konuentpiatran H,80,, H NO, Ba “3zap cysuna” apuinm, 400—
600 °C na ranoremnap, B, Si, S, P siap 6uian 6upukamn.

Wpuanii — xasoaa 2300 °C na Xam 6apkapop, Kuciorasap,
MUIKOpJIap Ba “3ap CyBU” TabCUPUra YMIaMIIH. Kykyn xonatna
cyloknanTupuaran Na,O, Ba BaO, 6uwnan, kusmmpwiranma sca
F,.CL, Br,, 0,, S, Se, T, Po nap 6unan peakuusara KupMinaim,

Ilnatuma — xaBo Tancupura UMIAMIN, I0KOPU GOCHM Ba
IOKOpH TeMmneparypaja KMCMaH OKCHMAIAHANM, KUCIOTA Ba
uiKopaa spumaidim. ®akarruna “sap cysuma” SPHILU, CYIOK, Br,
Aa cekuH spmiinu, 400—500 °C nan jokopu TeMIepaTypana
ranorennap, B S, C, Sipa Se 6unan 6Gupukamm.

bupnkmanapu. [Mratvna onnacu ICMEHTIAPUHUHT KYIHUAAr A
KHCIOPO/LIY OUPUKMANIAPY MAKIYM.

RuO, — kyxuin KOpamMTHp TYCJIM KPUCTAILI MOJIJIA, PYTCHUIra
IOKOpY TEMIICpaTypala KUCJIOPO TAbCUpP ITTUPUG, EKi RuS, Ba
RuCl, nu OKenLIa6 Xocnn KuamHam. Pyrenuii (IV)- okeua 700 °C
J1a Y3uiaH KUCI0po/ aXpaTnb napyataHaim.

RuO, — ou-capruur rycam, yaysuan KPUCTaLL, Xy[a 3axapiu,
Yrkup xummi momia. By okeua pyrenuii TY3Jlapyura KucJa0Talu
MYXWT/A KYUIH OKCUUIOBYMIAD (HJO,, KM nO,,KBrO,)rascup
STTHPUO XOCHil KuiaHaau. RuO , - CCl, Ba cyrontupuaran H ,50,
fia sixum apuidn, 180 °C ian tokopy remnieparypana KM3IMpWITania
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Kyuwin nopraaml xocun kuaud RuO, sa O, ra napuanananm,
H1IKOpIapaa KyiHuiaryu peakitis acocujia Spuiiam:

4RuO, +4NaOH —> 4NaRuO, +0, +2H,0
4NaRuO, +4NaOH —> 4Na,Ru0, + 0, + 2H,0

0s0, — xurappanr-KopamMTup tycau Mojuia. OcMuii MeTaim-
Hu NO Gunan €kn OsO, HU Ku3anpub XOCHl KUIMHAIN. 0s0,
kusmpwiranja OsO, Ba O, xocw1 Kb JUcrporoplusiaHaun.

0sO, — paHrcu3 yuyB4aH KpUCTaiul, YTKUD Xpira ora, Xyjia
3axapiii Mojuia. OpraHvK MOLIAIAP TabCHPUIIA OCOH KARTapIain.
by okcui kucnoramapna 03 MUKIOpIA 3pUIaM, KY4iu OKCHUA-
JoBuM, ninkopnapaa apud [0sO,(OH,),|? rapkubiin nowiap xocus
KWITAJIN:

050, +2NaOH —— Na,[0sO, (OH),]

Ru, O, — xurappaHr Tyciu KOpYHI THITWIATH Moa, pYTEHHUIA
(I11) HUTPaTHY KU3AUPHIL HATMKACHLA XOCHI 6Uynaﬂn. \Y%
kpucrawioruapar, Ru,0, + SH,0 tapkubra sra, ninkopuii Myxuria
Kyuwis okeumiopuwiap tabeupuua RuO, « nH,O ra aitnanamy.

JrO,—TyK KOpaMTHp-XUTappaHT TYCIU KYKYH, KpUCTaI-
noruapar oyiaranu yuys Jr,0, + nH,O tapkubra sra. By okcun
upramiinu K, |JrCl ] rapku6in komniexc 6upukmanapunn Na,CO,
OuIaH apajlalliTUPHILL HATUXKACKUIA XOCHIT KMJIMHAIIN.

JrO,— kopa panrau kpucrasi, Jr(OH), nu azor armocdepacuna
Ku3mupub éku Na,[JrCl | Tapkubny KoMiuieke OupukManapura
VIIIKOP TALCUP OTTUPUO Xocwit kuitmHaam. by okew cysna, kuciiora
Ba MIKopaapia, 800" naH 1oKopu Temreparypaia napuajaHaiu.

PdO — sinmi-kopamMTHP TYCAM KPUCTAILI, KUCIOTA Ba ULIKOP-
Jrapma spumaiiiv, (hakat konueHTpiaanran HBr Guian peakimsara
kupuwanm. [Maniammit metanura 800—850 °C na kuciopon Tabeup
ITTUPHO XOCHJT KHTHHAMIMN.

PtO,— TYK KHU3FHLI-KOPAMTHUP TYCIHM KPUCTAI1, CyBiA,
Kuciaoranapia spumaiimi. Tepmuk Gekapop, 200 °C pan 1oKopu
Temneparypasa napyananaan. by okemn Pt(OH), nu tepmuk
napuanab onuHagu.

Ru(OI:f)4 Ba Os(OH), — Kopa panriim amopd) momnanap, cysia,
CYIOITUPHITAH KUCJIOTA Ba MIIKOPJIAp/a, KOHIICHTPIIAHrAH

HNO,, HCIO,, H,0, na apumaiinm, “3ap cyu”ia napuananamy.
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Rh (OH),—capuk panriu avopd Monza, TepMuK Gekapop, 200 °C
JiaH 10KOpH TeMITEpaTypaia NapyaiaHaIm, Cysia spuMainy. PormuiiHuHr
(I11) BaneHTIM Ty3napura MINKOP TALCUP STTUPKUG QIMHANMN.

Jr(OH),—kyHFup TyCIHM, KMCMaH KPUACTA/UT Xoccara ara OyiraH
MOJIJIa, CYBlla dpUMAIH, CYIOKJIAHTHPWITAHIA KWUCI0TA Ba
MILKOpnap OuiaH peakuysira Kupuinany. by oxeun mamnammii (11)
TY3JIAPUHU THAPOIN3 KUIUO €KU NauiaiuiHe CYIOKJIaHTUpHO,
Na,O, Tabcupyna Xocu KUIMHA/N.

Pt(OH),— xopa panrim uykma, CyBia spuManiv, Kucioraiap
TabCUPHIra YMIaMJIM, CYIOKJIAHTUPWITAH WLIKOpaap OuiaH
KMCMaH peakiysira KNpUILajm.

Pt(OH),—T¥K-KYHFUp paHIIKM YyKma, CyBIa SpUMaiiiu,
amorep xoccara sra. Kucnora Ba nikopsrap 6unaan peakuusara
KMPUIIKO, aHUOH KOMIIEKC GUPUKMaIap XOCHJI KWTajin:

Pt(OH), + 6HCl —> H,[PtCl] +4H,0
Pt(OH), +2NaOH —> Na,[Pt(OH) ]

RuS,—1¥yK summn tycau kpucramwr, 1000° ra napyanaHamm,
nimkopnap Ba KaiHok, H,S0, bunan peakuusra KupuiMaimm.
10kopyu Temmepartypana wHepT ras armocdepacuna pyTeHuiira
ontuHryrypt tascup o1rupu6 €ku K [Ru,Cl ] sa K,[RuCl]
Tapkubim xommieke Gupukmanapura 80 °C na Na,S tawscup
aTTMpHb Xocun KwinHaau. Pyrenniinunr [Ru (CO),, | Tapkubnu
3aHI'OPH PAHIIM KapOOHWI OUpHKMac MawiyM. By OuprkManapu
CyBJla SpUMAIUTaH, OPraHuK SPUTYBYMIAPra AXUIWA pUinUraH
Mojianiap 6ynub, Meramiap, Kepamuka, IIUila CHPTIAPUHU
pyTeHUIT OUITaH KOoTLIamima uiiiaTiamm.

RllCl;—TS'ng-K‘opaMTHp TYCJIM KpUCTaI, CyBOa 2puMaiiiu,
KapboHW1 aTMoctepacuia pyTeHUHTa XJI0p TabCUP TTUPUO
OJIMHAJIH.

OsS,—1yK-KopaMTUp TYCI¥ KPHCTALI, CYBIa, UIIKOpJIAp
Ky4cHu3 Ba KOHIeHTpamiaHrad kuciora (HNO,, H,0,, HCIO,)
JlapIia spumaiinum, 3ap cysuia napyanasaim. Opraiuk MoagaIapHu
CHHTE3 KWIWILIA WIUTATUIAIN.

OsCl,—KM3FMII-KOPaMTUP TYC/IH KPUCTALI, TMTPOCKOIHK,
CYB Ba BOIOPOJI XJIOPUILIA THAPONU3IAHUO, KOMILIEKC O1upUKManap
XOCWJT KWJIaW, OPTAaHWK SPUTYBUMIAPIA DPUMAIN.

0sCl, +2H,0 — 0s0, +2H,|0sCl,|
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PtCL,—xyHrup-sian Tyeau kpucrawt, 530°C jna napyanasan,
CyBJIa Ba OPraHuK spuTyBuYMiIapna spumaiind. IOkopu Temnepa-
Typaja raruHara xiop Tascup 31upub éku HL[PtCl ] - 6H,0 nu
TEPMUK Tlapyaiab Xxocu KuimHaau. OpraHuK MOLAAIAPHUA CUHTES
KWIMILLZIA KaTtaius3aTop cudaruia uiuiaTiianu.

WNumnarnmmm, ITnatuHa ownacy sjieMeHTIapy Ba yJIApHUHT
OUpMKManapyu aMMMaKHW OKculaluja, napapuH Ba oneduH
YIUIEBOOPO/IApHHM THiporsoMepania, raznapiu CO Ba N, 1aH
TO3a/allIa, IOKOpY TeMIrepaTypalapHi yidainurad TepMoria-
pajgapHM Taiéprnaiiga, KUMEBMI WAMLUIAD ONMLLIA, THOOHET
acOobnapunu Taiéprnaliia, KOHAEHCATOP Ba PE3UCTOP MaTepual-
JIAPUHM fcalllia, METAIIap CUPTUHM KOIUIAlLIA UIUIaTWIANN.

XXII BOBb

MMC I'PYTIIIAYACH DIIEMEHTJIAPUHUHT
YMYMMI TABCUOU

Mpuc rpyrmadack aneMeniapura Cu—muc, Ag—Kymyir, Au—
ONTHH Kupay. by rpynmaua sJieMeHTIapy aTOMIaPUHHUHT TALTKH
37IEKTPOH KABATHIA ' -3JIEKTPOHIAP MABXKYIL OYJIMIlIMTa Kapamac-
naH d-ssiemMenTiap owiacura kupaau. YyHkuy 0y aneMeHTAapHUHT
BAJIEHT 3MEKTPoHNapu (hakaTruHa S- ANEKTPOHIap dMac, 0anku
d- anexkrporniapu Xamamp. LIyHUHr yuyH Oy 21eMEHTAapHUHT
OKCHMUIaHMIN fapaxacy caxar +1 amac, MacajiaH, MUCHUKH +1,
+2, ONTUHHKUKK +3, KYMYIWHUKHA 3ca +1 ra TeHr 6apkapop
oupukmanap. +1 BajieHTIM KyMylll GUpUKManapuHUHT 6apkapop
6ynuimura cabab, MUC Ba OJITUH 3JIEMEHTIAPMHUKHUIA KaparaHia
MEKTPOH KOHPUTYPALIMSICUHUHT aHYa MyCTaxKam OyIrasiMruyp.

Tabuarna yspamu. Muc rabuarna, acocan Cu,S - muc
surruporu, CuFeS, - komuenan, Cu,O -kynpur, CuCO;, - Cu(OH),
- MaJIaxuT, cod KyMyll, KYprollWH, pyX, KaaMuil Ba 6oka
METALIAPHUHT CyIb(DUIIN MUHepalUiapy O1aaH apaialirad Xoa
éku Ag,S -aprerut, AgCl - kymyui xiiopun, Ag,ShS, - nupaprupur,
Ag.AsS, - npycTuT MuHepauiapy xonuaa yupaiau. OntuH oy
rpynmnava 3JeMeHTIapyu WUMAa SHT TapKoK, Ba HOAUD MeTalll
xucobnanann. LLyHUHr YyUyH OATHH, acocaH TYFMa Xonja €Ku
AuTe - KalaBepuT MHHEPAJIH XOMUIA YAy,

Omanmom. Tapkubuaa muc 6ynran pyaanap quorauus Kuimo
ooinTiand. Xocua GY)IraH KOHLIGHTPAT KMCJI0pojl arMocdepacusia
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KyWpuiaaan. KoHlleHTpar Tapkubumary TeMUp OKCHILIApU Ba
KEPAKCHU3 JKMHCHAP LTaK X0mia axkpatid onuHami. Tapkubuna mrc
Kyn 6yiaran apanaunivMa KuUcaopoain armocdepaiga Kaiitanan
CYIOKJIaHTHpWAauu. Hatuxana Muc pyJlacCMHUHT OKCHIUIAHTAH
KHUCMU OuaaH OKCUJIAaHMAraH KMCMU DeaKivsira KUPUILINO XOMaKku
MHC KalTtapuiaann. Xocus GYiran xoMaku muc paduHanus
KWIMHKO, 3/IEKTPOJIM3 HATIKACKIA MIAC METAIM aXkpaTil OlIMHAIN:

2Cu,0 + Cu,S —> 6Cu + S0,

bysjian Talkapy, MUC rUAPOMETALTYPrus YCYIUIA XaM ONMHAIN.
By ycynna Tapkubuia muc 6¥iran pyna KaiiHok, cynshaT Kueiaora
CKM aMMUakiIM apasamiMa OunaH wumanamv. Hatuxkana pyna
rapkuduarn muc CuSO, éxu [Cu(NH,),|SO, xommaa sputmara
yramm. Dpurmara TeMup TabCUp 3TTUPUO €KM YHM JIEKTPOIH3
KUAKO, DPKUH XOMia MUC METATH aXpaTnl OJIMHAIHN.

Kymyur pynacu, acocan KYproumH pyaasiap 6uian apanaiiraH
xomia 6ynauu. IyHuHr yayH Tapkubmaa KyMmynn 6§irad pyaasap
CYIOKJIAHTUPWIND, YCTH OYMK, BaHHAJapla KWCI0po/ Tabeupuaa
okcnmianamm. Hamvkana, kyproiut PbO Xoumina cylokIaHTHpIWIraH
apalMa H3ura KAIKno YuKaim, KyMyLI 3¢a OKCHIUIAHMAN MeTaul
X0luaa uykmara Tymiand. byHaaH TAUIKAPH, CYIOKJAHTUPWITaH
pynanapra pyx tascup srrupraani. Kymyin pyxaa Kypromwmsiarara
KaparaHjia sxiiy 3pud, yykmara tyiuamm. Xocwi 6yarad uykmanad
JMCTHLIALMS EpaMmia Kymyln axpatu6 onunamm. Cyabduim
pyianapias KyMmyun axparud ojMiLaa, CYIOKJIaHTUPWITAH Maccara
HATPHIA TIMAHW TALCUP STTUPUD, XO0CK GYIraH KyMYLITHUHT KOMIT-
JIeKC buprkmMacn pyx OuiaH KauTapiino MeTaun axpaTud oMHaIN:

Ag,S +4NaCN —» 2NaJAg(CN),] + Na,S
2Na|Ag(CN),| + Zn - Ag + Na,[Zn(CN),]

OnruH, acocaH Kyinaaru yey/uiap 6uiaH onuHau;

I. TapkuGua onrun 6¥71raH KyMIaH ONTUHHU aXpaTud oI
YUYH KyM Oup Heva bockuuia ioBunaay. Hatuxkana conuirupma
Maccacu Kam Oyiran Kym I0BWIMO KeTaam Ba ONTHH YyKMajia
KOJa/iu.

2. Tapkubuaa onrun OYIraH pyna CyrOKJIaHTUPUING, cUMOG
Gunan apanawrnpunaid. Cumod yauna Gakar oJTHHHYU IpUTHE,
amajibramMa Xocun Kunaau. Xocua 6ViraH amajibraMma TepMUK
napyagauu®, cod Xonnna oJITHH axparud OJIMHALN.
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3. Tapkubuaa ontuH Gyiran pypaiap Goiurtunanu. Xocus
oyaran konieHTpat KCN ékn NaCN spurmacy OwiaH WILUIAHA/IH,
Hatwxana pysa TapkuOuaaru OATUH KOMILIEKC OMpUKMara
alinagagyu. YHra pyx tabcup 3TTUpud, XO0CH OVAraH OJTHH
paduHaLNAs KWIMHAO MeTaT X0MUIa aXpaTud oJIMHAIN:

4Au +8NaCN + 0, +2H,0 —> 4NaJAu(CN),] +4NaOH
2Na[Au(CN),]Zn — Na,[Zn(CN),] + 2Au

Xoccanapu. M 1 ¢ — KM3FUIL TYCIM 91aCTUK METa, €KJ1apu
MapkasnamraH Kyb cucreMazard KpUCTajl laHxapara ara.
Onii apoMTaa KYPYK, XaBojna okcujiaHMaian. JIekun Ham
xasoza, CO, nTHpoKua 103acu Kykapub Konaum:

2Cu +H,0 + CO, + 0, — (CuOH),CO,

Muc Ku3amMpriIrania KUCIopoi Taberpuia okecuaianub, Cu,O,
CuO Tapkubian 6MpUKMATap XOCW KW U, TaloTeHaap, OITHHTY-
rypr Ba cesieH 6uman peakimsira kupuiiam. Muc HNO, Ba H, SO,
KHUCJIOTAJIA SPUIAIHA;

Cu +2H,50, — CuSO0, + 50, +2H,0

K y M y 111 — OK paHIJIH, SUITUPOK, IOMILIOK, METAILI, OJULHA 1118~
POMT/IA XaBO/Ia OKCUJUTAHMAIIN, 030H Ba BOJIOPOJL CYIb(UI 9pUT-
Macu 6unaH peakuysira kupuinaan. KymyL Kusaupuirania KoH-
uexrpaanran H,SO,, HNO,, KCN sa H,0, apanaiimacn xamza
cyloyiantupwiran KOH sa KNO, apananivanapu OuiaH peak-
LMsAra KUpHILaaH, rajJoreHap, OJITHHIYTYPT, CelleH, Tenayp OyF-
Japy 6usiaH GUpUKaI.

O 1T H — CapFULL PAHIIM IOMITIOK, METAILT, O T/Iary [IapouT-
1a okcuwianManam. Kusnupwiranaa rajnorednap 6ujiad peak-
umsira kupumam. Oxrun H,SO, — HNO, Ba HNO, — NaCl
apajalmManapuia, “sap cysu’fia , celcHaT KMCI0Tana SpUnIu:

Au +4HCl + HNO, — H[AuCl,] + NO +2H,0
2Au +6H,5¢0, —> Au,(Se0,), + Se0, +6 H,0

bupukmanapu. Muc 6pomud — Cu By paHIcU3 KpUcTajll, Ham
TALCUPUIIA SALLIAN paHrTa 6ysaianu, cysia spumaitny. Kaitnok, CuSO,
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Ba KBr ékxu NaBr spurmacura SO, Tabcup 3TTUPUO XOCHI
KunmHanu. OpraHuk MoIIafapHu cumes KWINILIA MIILIATHIIAINA.

M u ¢ (1) okcud — Cu,O, KU3UI paHIJi KPUCTAIUI, CYBa 9py-
Maiinu. Yyrnaruirad MHC METaJIMIa KMCIOPOJI TACUP STTHPHO EKH
MUCHWHT OUP BAJICHT)IN Ty3/1ApUTa UILIKOP 3PHTMACHHU TABCUP 3T-
TUpnO Xock1 KwmHam. Cu,O — MUC KyTIOPOCH OJIMLIIA, IMLIA, Ke-
paMuKa Ba IJiasypiiap Taiiépialiia nurMeHT cudatina MLIaTIa.

Muc (1) cyabgpud — Cu,S, Kopa paHriu KpucTaji, cysaa
9pUMaii/In, IOKOPH TeMIepaTypaza CyloKianam. Meramnyprusiia
HILTATHIIA M.

Muc (11)-2udpokcud — Cu(OH),, KYKuLI-sin Tycau amopd
MoIIa, KU3IHPpWITaHAa MapyanaHaliu, cyBaa apuMaiinu. Muc
TY3JIapUra MIIKOp 3pUTMAcH TabCUP ITTUPUO XOCHN KUITMHAIN.
[viua, kepamMuka, 3Math, TIa3ypb TAPKMOKMIa TMTMeHT cudaTiaa
HMLUIATHIAIHN.

M u ¢ (11)-6pomud — CuBr,, Kopa paHmIM KpUCTamL, CyBa,
AUETOHNA SIXILW 3pUMIMTrad TMrpocKonvK Monya. Bonopon 6pomun
spurmacura CuO éku CuCO, Tancup ortupn6d onviHama. Poro-
rpausna, OpraHuK MOIQIAPHA CHHTE3 KWINILYIA WILLTATIAIMN.

M uc (11)-xa0puod— CuCl, XurappaHr-capruui Tyciu,
CyBJla, CUPTAA, ALETOH/IA SXIIM IPUIAMraH KpUCTaLI Mona.
Muc (II) - okenara xiiopun kucnora éku CuSO, Ba BaCl, rancup
ATTUPUO Xocun xKunuHaau. Opranuk Monﬂanapﬂu CHHTE3
KWIWIIJA, ra3aMajiapHu OVaIia ninaTuiany.

M uc(11) -0k cuod— CuO, Kopa paHriii KpUCTalLl, CyBaa
SpUMaiIu, SIEKTPONUTIAPHHU Talépialaa NUrMeHT cudaruna
MLLTATHIAIH.

Muc(ll)cyabgud— CuS, Kopa paHriu KpucTai, cyBia
opumaiiam. Muc Tysapu spuTMAachra BOIOPOM CYIBDUIL TALCUP
aTTUpU0 Xocna KiinHaau. Byéknap Tapkubrna nurmeHT cudaruna
VLUIATHIAIM.

Muc(I1)-cyavgham— CuSO,, KYKuLI TYC/IH KPUCTALT, CYBIA
sixium apuidna. Muc (I1) - oxenn €xu muc (11)- ruapoxcenara cyssgar
KHCJIOTa TabeHp STTUPUO €k CuS HU KMCIOPOI MIITHPOKMIA
MMLIMPHIL HATIDKacka Xocun KuinHam. CuSO, raibBaHOTeXHUKAA,
rasjaManapra Ba Tepura unuUIoB Gepuiiga, OVEKHMIIMKIA, DICK-
TponUTIap Taiépnanyia, (pororpadusaia MUIIATHIALA.

Kymyw 6pomud— AgBr, ou-capruni Tyciu KpUCTasmi,
cyBna spuMaiiay. Kymyuira 6poM Tabcup aTTipub €km AgNO, ra
KBr HUHT CYBIM SpUTMAacHHU apanamTupub OJMHAIN. (Doro-
rpausia EpyFIMKKa Ce3rup KOFO3/Iap OMilIa UIUIATUIAIN.
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Kymyw((l)-okcuod— AgEO JKUTappaHr-KopaMTHp TYC/IH
KPHCTaLI, CyBa opuMaiiny, EpyFaMK TabCHMPUAA Te3la rapya-
nanamy., Kymyni HUTparra CyroNTUPIITaH UILKOP TAbCUp STTUPHO
yykTupuiand. OpraHuK MOLIAIApHA CHHTE3 KWJIMLLA, Ta3/IapHU
CO nas To3anaiia oinanTaHuIagu.

Kymyuw numpam— AgNO,, OK paHriu, Cysia, Ciupria
SXIINA SPUMAINTaH KpUCTasUl, OpraHuK OMpUKMaIap TabCUpUaa
KyMYIL MeTajira ocoH K.al‘f'lTapHJIa.ﬂI»:I.. Kymyin autpar pororpa-
dusna, TMOOMETIA BA AHAIMTHK KUMENA MILIATHIaIN.

Kymyw xao0pud— AgCl, oK panrid 4ykma, cysia
2PUMAIAIH, MIIKOPUIA METAIUIADHUHT [IMaHUIIAPUAA, THOCYTbhaT
Ba NH,OH spurmanapyia, KOHUEHTpP/IAHTaH HUTPAT KMC/I0Tana
AXIIH 3pn iinm. Kymyin xnopun dororpadusiia, 1eTeKTopiaap
ONHIIA, CIIEKTPOMETPHSLIA MITATHIIAIH.

O.amu n (111)-xa0pud — AlCl,, KU3WI PAHIIIM KPUCTAILI, TEP-
MUK GeKapop, CyBia, XJIOPHI KUCIOTa/1a X1 3puiiau, apupnap-
112 EMOH 2puiyn. MeTa/uiapHUHT CUPTHHM OJITAH OriaH KOTUIALa,
KepaMUKa Ba MIMINajiapra napno3 Gepuilzia KyuiaHulanm.

XXIII BOB

PYX I'PYIIITAYACH DJIEMEHTJIAPUHUHT
YMYMUM TABCUOU

Pyx rpynnayacu aneMenmiapura pyx — Zn, kaamuii — Cd Ba cu-
mo6 — Hg xupayii. By anemeHTIap aTOMIAPHHHAHT TALIKH 3JIEKTPOH
KapaTuaa s’ oJeKTpoHaapu MaBxya. LIyHwHr y4yyH Oy
SIEMEHTAAPHUHT OKCHIVIAHMIN AapaxacH 12 ra TeHr. CiMoOHUHT
OKCHIUTAHMII AapaXkacu +2 ra TeHT OY/raH XKyna Kyn OupukMaiapu
mabayM. Bynpnaii 6upukmanap muMepianrad 6ynu6, Hg - Hg -
GOFIAHUIITHIAHT MABXY/UIUTY ucbornanraH. Pyx, KanMuii Ba cCMMOO
aTOMJIAPH Y3MapUHMHI CUPTKU 3JIeKTPOH KaBaTHIAH OJIIMHTH-
CHAATH MEKTPOHIApUHA Gepmaiian. By KuxarTjan MHC rpyTirna4yacu
aneMeHTAapuiad dapk, kunamm. Pyx, kanmuit Ba cumob 11 rpymi-
MAaHWHT acoCuii rpyIiaJa 2eMeHTIapy Kabu akTuB, (haos smMac.
ByHra ca6ab, acocuii rpynnava sjieMeHT/Iapy OunaH Kyumya rpyr-
T11aua SIEMEHTIAPMHUHT MOHTIAHHIII OTEHLIMAIA Ba MOH paiuycia-
PUHUHT GUp-OMpHIaH KeCKUH dapk, Kuauiuamp. MeramiapHuHr
Ky'WIAHMIILIAP KATOPHIa PyX OWiaH KaIMuii BOIOPOMIaH OJIMHIA
Typran GynauMiuMra KapamaciaaH, CyBIaH BOJOPOAHU CHKMO
YyuKapa OJMaiin, YyHKU Oy MeTa/JIapHIHT CUPTHIIA MyCTaXKaM
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OKCHJ I1apaa MaBxyll. by aneMeHTIapHUHT pyX-KaaMUii-cCUM06
KaTopuia MeTaJlIMK Xoccalapy Kamaitno bopaon.

Tabmarna yypamm. Pyx tabuarna, acocaH BiopuuT-ZnS,
emutconnt- ZnCO,, kanamun-Zn [Si,0.(OH), + H,O, umnkwur -
ZnO, kagmuit rpukonnT-CdS, otaputT-CdCO,, cumob 3ca TyrMa
xonna sa kuHosapb HgS, nusunrorounr-HeS . 2Pb,S, Ba
KOJIOPaJOUT MUHCPAILIAPH X0JIAAA yupainn.

Ousmanmm. Pyx pynacu duioTaiiust yoynu 6unan 60iMuTHImG,
KOHLICHTPAT XOCHJI KWIMHAAU. X0cuJ1 OViIrar pyx KOHLCHTPaTh-
HU EHIMPUO PYX OKCHJI OJIMHAIN;

2708 +30, —> 2Zn0 +280, +Q
Pyx okcunyHu yraepog 6winan Kaitapu6 pyx Xocuil KWIMHALM:
n0+C —- CO+Zn

Manpomeranayprus ycynu 6uian pyx META/LTMHM ONHUIL YYYH
KYAIMpPUITAH PyX pydacu cylibdar Kuciorana 3puTHIAIN.
Haruxana xocu 6yran ZnSO, S5puTMacH 3/1€KTpoanu3 KIITHHUG,
PYX axpaTtud ouHaIN.

Kanmuit Texnukana pyx 6wian 6upra oiuHanu. Tapkubuna
KaMuid 6y1raH pyia cyaspar Kucsaoraaa apuruiaa. Xocu 6yiran
CdSO, pyx bunan KaitTapuinG EKu yHM 5eKTPOINU3 KWIHO KanMuit
axpaTu6 onmHaau. CuMo0 TexHMKala MUOJIMETALTYPIUs yeyJia
HgS nan onnaau. ByHuHT yuyH ciMo6 pyaci KMCI0po EpaaMia
Kyrunmpuiaam. Xocun 6yaran HgS tepmuk Gekapop 6yaranu yaym,
Y 9PKHH cuMo0bra napyajianud Keraau;

HgS +0, *> Hg + SO,

ByF xoz11a Xocui1 6ynran cuMod Maxcyce MaMILTa MUFHING, KeitnH
Xa#pau iy ounad TosanaHanu. CumoOHu onuiia 6ab3an HgS
ra TeMUp €KMW KaJbLIMHA TAbCUP STTUPHLI peaklusicuian (oitia-
JIAHUIIT MYMKHH:

Fe + HgS —=Hg + FeS

4HgS +4Ca0 —> 4Hg + CaSO, + CaS

Xoccanapn. Pyx okull KyMylIpaHr MeTajl, OJaTAaru
LIAPOMTIIA MYPT, XABO Ba CYB Tabcupura umaamiu. Kusmmpuiranaa
PyX CYBHUM napyajaiiay. DpurMana BOIOPOI MOHJIAPH OPTHILU
OuiaH pyXHUHI CUPTUIIATM OKCHJL Tap/ia eMUPWIAIi, HATHXKAIA
VHUHI KUMEBUI peakiusara KUPHIIMIIKY aKTUBIALIAAd, XaTrTo
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AMMOHMIA XJIOPKI TY3WHUHT TAIPOJIN3HM HATHXKACKIA XOCK)1 OyiiraH
BOJIOPOJL MOHJIAPH PYXHUHT SPHIL XKapa€HUHM Te3/IaTallu:

Zn +2NH,Cl +2H,0 —> H, + ZnCl, + 2NH,0H

Pyx amcdorep Merana OyiraHy yuyH KUCJIOTajap Ba MILKOpraap
OW1aH peakimsira KUpymajiu:

Zn +2HC — ZnCl, +H,
Zn +2HCl +2H,0 — [Zn(H,0),]Cl, + 2 0

Zn +2NaOH +2H,0 —> Na,[Zn(OH),] + H,

Pyx HUTpaT Ba KOHIIEHTPJIaHTaH Cy/Ib(ar KucroTanap OuiaH xyja
(aon peaximsira KMpvinaav. Pyx xXyna cyloqTUpWIraH HUATpar
KMCJIOTAHW aMMOHMIA MOHMIaYa KaiTapaam:

4Zn + 10HNO, —> 4Zn(NO,), + NH,NO, +3H,0

4Zn +KNO, +7KOH +6H,0 — 4K,[Zn(OH),] + NH,

Kanmuii ok panriiu, suiTupoK, 1omiiok Metaul. Kaavuii xaBona
OKCHIIAHTAHIA YHUHT CUPTH OKCH/ Tiapaa omaH Korutanamu. Kan-
MU I0KOpH TEMIIepaTypana xyna (aon mMeraml, KucioTaiapia axium

spuiim, uikopnapa spumaiimm. Yyrku H, +20H <=2H,0 cucre-
MaHWHT crasiapT okcuwianuil noreqimanyi Cd + 20H <= Cd(OH),

CUCTEMAHMHI CTAHAAPT OKCWIaHWI TioTeHIamaian karra. Llynra
acocaannb BOIOPOA KajaMuiira HUCOATAH KyUId KAUTapyBUHIND.
LUyHuHr yayH KanMuii ninkopuil Myxpria H' noHuHu 3pKyH BONo-
poaraua kairapa onvaiinu. FOxopu temiiepatypaia KaMUAN aKTHUB
METAILT, TajloreHIap Guiad GUPUKUG rajiorcHIULIAP XOCWT KHIajau.

CuMo6 opmataarv Temreparypajia CyloK, sUITUPOK, MeTaill,
KatTuk, xonaria o- Hg Ba p -Hg momudmkanmsira sra. Cumo6 6yru
HuxosTaa saxapiu. Cumob pyx Ba KanMmuiinaH oupmyHua dapk,
Kuianm. Y pyxra Kaparanaa CeKWH oKcumnaHauu. Jlekuu
OJITMHIYTYPT Ba TaJioreniap Owiat ofiaTiary 1aponTia OMprKajiu.
Cumob kadliHok, cyibdar KueioTaga, “3ap cyBHM 4a Ba HUTpaT
KUCI0Taa SpUIIN:

Hg +4HNO, —> Hg(NO,), +2NO, +2H,0
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Cumo0 opTMKYa MUKJIOP/A ONMHCA CYIOJTUPUITaH HUTpPAT
kucnora 6uian taeupy Hatuxacuaa Hg(NO,), xocun 6§nanu.

6Hg + 8HNO, —> 3Hg(NO,), +2NO, +2H,0

Cumob kyn MetanmapHu y3uma spurtamu. bynpait sputmanap
amanbramanap neb atanagm. AmaiapramMalap ogaraaru
TeMIlepaTypaja CYIK E€KM IOMILNOK OVauiy 6mmaH Oomka
KOTUIIManapaaH dapk Kunaav. AmaibraMaiapHu (GU3MK-
KUMEBMI TEKIIMPHUIN HAaTHXACWAA yJapHUHI Gab3uiapu
UHTEepMeTalsl OMpUKMaiap SKaHJauTu, 0ab3uiapyu KaTTUk
2pUTMa, Oab3nIapH CYIOK, SPHTMA OKAHJIMTH aHUKJIAHTaH.

Bupukgmanapn Pyxoxcud-7ZnO, oK paHIIM KyKYH,
ZnCO;, Zn(NO,),, Zn(OH), napuu TepMuk napyanab éku ZnS
HI KyHaMpu0O XocHi KyimHaau. Pyx okcul HUXOSTAA TEPMHK
Oapkapop amdoTep MoAna, KACIOTAa Ba MIIKOpJapaa SXIIH
apuiinn. Pyx okcun kocMerukana, 6yex raiiépnaiina, Tubbuérna
pe3uHa, IluuMiua, KepaMMKa caHoaruiaa, 3JeKTPOHMKajaa
APUMYTKA3TUWIAPHA Talepiamga WIDiaTHIanu.

Kaodmuiud ok cud-CdO xurappanr tycau amopd Ba
KpucTa/l Moaudukaumsara ara 0ynras Moa, cysia spuMainm.
XaBojla acTa-CeKMH okapaiu, yyHku xasogaH CO, uu 10THO
CdCO, ra afinanagn. Kagmnii okenn, kagmuitin €ku CdS Hu
okcumnab xamaa Cd(OH),, CdCO, napuu TepMuK napuanab
Xocu KuiiuHau. [TY1aT cupTMHM KOrUialiia MiiaTrIamq.

Cumob (I11)-0kcud— HgO capuk, €K\ KU3WI PaHIIN
Moar(pUKaNMsIapra ara OyIras KpUCTaJuT MO, CYBA dPUMAaiIn.
Kusoupunranna napuaiaHajiu:

2HgO — 2Hg + 0O,
Capuk Moaupukanysgra sra 6ysiran HgO kuMEBuii akTuB, YHU
cumob Tysapu spurmacura K,CO, éku uimkop Tabecup sTTupuo
XOCHJT KMJIMII MYMKHH:
Hg(NO,), +K,CO, + H,0— HgO! +2KNO, +H,CO,
éku
HgCl, +Ba(OH), —HgO + BaCl, + H,0
430

Kusun panrim cumob (I1) - oxenn Hg (NO,), Hu Tepmuk
napuaiad Xocwi KiIuHAIN;

2Hg(NO,), —> 2HgO +4NO, +0,

Cumob (I1)-okcun KMMEBMIA Mpenapariap OJMILIA OKCHITOBYH
cubaTmia, OYEKUMIMKAA TUTMEHT TAaRepIaina WILIaTWIALN.

Pyx sa kadmuii 2udpoxecudnapu OK, paHTIv, CyBIAa SpUMaiMraq
yykmManap. Yiap pyx Ba KalMUii TY31apura HIKop TabCUp 3TTUPUO
xocun kuiuHanu. Kucrnoranapna, mmkopnapna Ba aMMUak
SpUTMACKHIA XN SPUIAIN:

Zn(OH), +2HCl —> ZnCl, +2H,0
Zn(OH), +2NaOH —>Na,[Zn(OH),]

Zn(OH), +4NH, —> [Zn(NH,),](OH),

CumMo0 THUAPOKCUANAPDWHM YAAPHHUHT Ty3JlapUra MIDKOp
TABCUP ITTUPUG X0CKT KHUIUO GYIMaiiiu, YyHKH mapuyajianuo,
OKCHJ X0NHaa uyKaauaap:

Hg(NO,), + 2NaOH —— HgO +2NaNO, + H,0

Hg,(NO,), + 2NaOH —> HgO, +2NaNO, +H,0

Pyx, xangmuit Ba cumo0 (11)HuHr HETpaTiapu, cyibdariapu,
nepxIopaTiiapy, alleTariapy CyBaa X1 SpUIIMTras MOUIATADID.
By momnanapuunr spurmanapu 3axapauaup. Cumo6 (1)
TY3JJADMHUHT  KYMUWIMIH CyBAA pUMalIuraH MOLIaIapamp.
PakgaTruHa cyBna SpUiIMraH Ba CHMOOHUHT GOLIKA TY3/JIapMHU
onmua nuutaTuiaaMrad 6uprkmacu Hg(NO,), mup:

Hg,(NO,), +2NaCl —> Hg,Cl, +2NaNo,

Cumob (1) ryznapu cumo6 (11) Ty3mapunm Kaitapud xam
JIMHUIIH MYMKHWH:

2HgCl + (NH,),C,0, —> Hg,Cl, +2NH,Cl +2C0,

Cumob (1)- Ty3iiapu AUCTIPONIOPLMASUIAHUII XOCCACUTA 3Td.
IMapuananui Te31urv aHMOHHUHT Tabuarura GoFIKK, MacanaH,
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Hg,Cl, anuaruna 6apkapop, dakaTruHa EpyrinK tabcupuia
KM3IMpWITaHja NapyajaHanm, cyasdui 2ca OIMid H1aponTaa
HIMAIATAN NapyalaHajiu:

He,Cl, % HeCl + He
Hg,(NO,), + H,S —> HgS + Hg +2HNO,

Kaamuii Ba cumo6 (11) rajioreHumiapy, WMaHuuiapu pyx Ba
OOILKA SMEMEHTIAPHUHT TY3jlapura Kaparamia Kam JMccoimia-
Haju, 6y xocca Cl — Br —J — CN karopuia kamaidud 6opaam.
Bynra ca®ab, Gynmait GupukmManapaa 3jJeMEHTIAD OpacuIaru
KOBAJICHT OOFJIaHUII KYYMHHUHT opTHb Gopuiuamp. Kanvmuii Ba
CUMOOHHWHT XJ0pHUA, GpoMua, MOMMI, UMAHWI BA POJAHNJ
OGUPHKMAIADUHUHT KOMILIEKC OMPUKMANAPUHU XOCKHIT KHIHIL
xycyeusitu CI —Br —J karopuaa optub Gopamm, pyxga 3ca
kamMainb bopanm. Macanasn, cumo6 (I11)-HrrpaT spyurMacura Kanaii
fouu Takeup srrupuica, cumob (11)- fopun uykmara Tymmanu:

Hg(NO,), +2KJ—> HgJ, | +2KNO,

Uykmara kanuii Holua opTUKYa MUKJIOPAA TALCUD STTUPUIICA, Y
KOMILIEKC OUprKMa Xocuil KMIuG 3pub Ketanmu:

Hg), +2KJ —> K [HgJ,]

Cumod (I) ranoreHumnapy cyBjia 3puMaiMral MOIIAJIAPIAND.
Pyx XJIOpUAHWHT KOHLEHTPJAAHTAH dPUTMACH THIPOIN3
HaTMKacKoa KOMILIEKC OMPUMKMa XOCHT KUIaau:

ZnCl, +2H,0 —> H,|ZnCL,(OH),]

yHuHT YUyH pyX XJAOpHI IPUTMACH META/UIApHH IaiiBaH/-
Jauyia, CHUPTUAArY OKCH NAapJACHHK To3anallja UILLIATHIAIN;

FeO + H,|ZnCl,(OH),]| —> Fe[ZnClL(OH),] + H,O

Pyx, kapgmuit Ba cumob (I1) cynsdumnap cysna spumaiinuran
moznaiapaup. by spuTMaiapHuHr CyJIbhUIapUHN 9pYBUAHIUK
kynaiirmanapu Zn—Cd—Hq - katopuna kaMaitnb 6opuuiy 6unan
YAAPHUHT KMCAO0TANAPAA 3PYBUAHIMIH KaMaiinb Gopamm. MacanaH,
pyx cyabhu cyronTupuinra xjopui kuciorana, CdS sca gakar
xkoHueHTpnanrad HCl na, HgS oca kailHoK koHICHTpraHraH
cyabdar kucnorana spuiinn. Pyx Ba kagmuil cynshumiapuiat
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cumob (11)- cynbhua MIIKOpHI MeTaJTapHUHT cyabphuaiapuna
opuim 6uiian dapk Kunamu:

HgS +Na,S — Na,[HgS,]

M maarununmu Pyx, Kanmuii, cuMod Ba yIapHUHT
OMpPHMKMAaJIapi METAJUTAPHUHT CMPTHMHU pyxJjailjia, THoouéra,
TYKAMaUYWIMKIA, 1IUIIa, KepaMyKa caHOaTHIA 1acT TeMIiepa-
Typasa CYIOKIaHaIMraH KOTHILIManap Taiépuaiyia, aToM TEXHHU-
Kacujaa, 6apoMeTp, TepMOMETP, JTIOMUHO(OP JlaMIanap uiad
YMKAPUIIAA, TAJIBBAHUK 3JIEMEHT XOCWJI KWIWILIJA, HOOUD Me-
TAJUIAPHM PyJafaH axpaTud oauilia MiuIaTUIaIn.

Taxpopaaw yuyn mamepuaiiap

Bobnune xucxaua masmynu

A aspuii xcadsarnune Kyuuma 2pynnayva s0emenmaapy ymymu
maecugu, mabuamoa yupawiu, OAUHUWN, QUIUK 6a KUMEGUIL
Xoccanapu, UWAamuauiuy xamoa axamuamu XaKuoa MasiymMomaap
keamupunean. Ckandui epynnavacy, muman, eanaduii, mapeaney
64 memup 2pynRnavaiapu MeMeHmaapy ycmuoa cy3 opumuaaol.
[llynunedex, naamunu ouaacu s1eMeHmAapy, Muc 2pynna4acu 6a
PYX epynna4acy s1emenmaapu XaxKuoa Xam masiymomaap Gepunzan.

Bo6uu ypeanumoan marcao

1. d-aneMeHT/Iap OUIACUTa KMPYBYM 2JIEMEHTIIAPHUHT YMYMU
XOoccanapuHu 6unub onuil, yIapHUHT OUpHKManapu xamua
caHoaTAaru axaMUsITH XaKWIard MawTyMOTIApHM V3iaimTupuo
OJTHILL

2. DNeMEeHTIAPHUHT KUMEBWIE XOCCANAPHHU CUPTKM BA UUKK
KaBaTiapaa XOWIallirad JICKTPOHIIAp COHNUTra OOFIMKJIUTMHU
Ouma,

3. d-snemeHTiapaa y3rapyByaH BICHTIMKIAPHUHT HAMOEH

OyauIIMHW MUcosUTapaa ucborall.

Mawx 6a macasarap

1. Huma cababman d-3meMeHTIapHd OPAIKK, JleMeHTaap aed
artaiimunap?.

2. Kyiumua rpynnadaiap SJeMEHTIapu XoccallapuHUWHT
acocmii Tpynmaya 3JeMeHTIapura KaparaHaa kKaM Ba CCKHUH
yarapuiIMHUHT OorcK HUMaaa?
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3. Kymumua rpynnauya 3JIeMEHTIApUHUHI ¥3Ura xoc
XYCYCHSITJIADUHH caHad OepuHr.

4. CrCl, nunr spurmacura KOH spurmacuiad opTukda
MMEZOPIA KV, X0CHIT O¥Iran CyIOK/IMK OpoMin cyB Ouinan
apayallTUPMIIUA. DPUTMAHUHT AIIWA TYCH CapHK, Tycra yTiu.
Copup 6¥nran xapaéHHW TYIUYHTUPHUO, TCHIIAMACHHIA E3UHT.

Tecm casoanapu

1. HgS xylimmarn MomialapHUHT Kaicu Ompuaa spuidim?
A.HQ  sB.HNO, . -C.HNO,+HC

J. NaOH E. NaCl

2. Xiopuji Kuciora Gypa sputMacura KyuaraHia Kannai
Mojyia xocu Gyiamm?

{muu);

cyioaT)? {apur)”

A. Terpabopat kucnora. B. Oprabopar kuciora. C.Merobopor
kucnora, JI.Harpuii xnopua. E. Bop anruaput.

3. BopHu sabopatopusiia OAMIN YUYyH Kalcu ycyjmaH
doiasaHuL MyMKHH?
A.B,0,+Mg;B. Na,B,O, +Ca; C. B,H; I. KBF, + Na; E. B,O,.
4, Bop KMCIOTACHHUHT KAVCH TY31 CYRIIM 3pUTMaJ1a 3HT GapKapop?

A. Opro6opor. B. Terpadopar. C. Merabopor. JI. bopar. E. bapkapop
3Mac.

5.ALS, Hy oy Y9YH Kakicn peakipsiiat GoiamaHmil Kepak?
A.AICL,+HS+H,0 —>
B.ALO,+HS  —>
C.Al+S —
J.AICL +(NH,),S+H,0 —>

E.Al+HS —>
6. AgCl yiby MojuiaIapHUHT Kaiicu dupuia sixim apuitan?
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A.NaOH; B.NH,OH; C.HNO

3 [mnum;
A. HCl E.H,S0,.

(Myn Mumopm);
TMn(OH), ra miukopwii Mmyxuriaa KBrO tascup sTrupuiras-
Jia Kamcu Mojjia Xocut 6ymaiamu?

A.K MnO,; B.MnO,; C. KMnO,; I. Mn(OH),; E. MnO,

8. Kyiinnarn OupHKManapHUHT Kaicy OMpuaa KOHUEHTP-
JlaHTaH cyabhaT KUCI0Ta TAbCUPUAa OKCHIUTAHWIT-KAWTapUIHII
peakiusICH COIUp OViIMaiimy.

A. KJ; B. NaJ; C. NaBr; JI. NaCl,; E. KBr.

9. Muc (1) xnopus spuTMacHaaH MC ra3svHd YTKasraHga
Ky#Huaari MoAoaJlapHUHT Kaich 6upu xocun 6ymamm?

A. CuCICO; B. Cu; C. Cu,O; I. CO,; E. Cu(OH),.
10. Bonopon cyabthun onuin yayH KyHUmaru peakimsiapHuHT
Katicu Oupunat (oitnananui kepak?

A.FeS+HCl,,,,—;B. PoS+HC , —;C. CuS+H,S0

{eyaoT) Heymo r);

A. HgS +H,SO — ; E. FeS, + 0, + H.O—.

Heyronr)

11. DpKuH GPOM OIMLI YIYH KYHHMIArY PeaKIMsUIAPHUHT Kaiich
oupuaan doinananuin Kepak?

A.KBrO,,  +F>;B. HBrO

3(apurMa) ¥ J2_>' 9

(apura)

C.HBrO +Cl,—; I. NaBr +H,SO,

3(apyraa)

E.KBr +J,—

(cy1omry) ?

12. TuranHuHT Kaiicu Guprukmacu TepMuk dapkapop?

A.TiCL; B. [Ti(H,0),ICL; C. TiCl, /L. Ti(OH),; E. Ti(OH),.

13. MertactanHaT Kuc0Ta Katicu Mojiana apuiina?

A. HCI; B.HF; C.H,SO

4(cymr)?

JH.HNO, _ : EHS.

3 (eyvwourr)?
14. Xpom caHoaTna Kaiicu 6GuprkMaiaH oluHaau?
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A. chr O B Cros) C Fe((:eoz)zi

1. K,CrO,; E. K,CrO,,

15. Jlabopatopusiaa cynbhaT aHTUOPUAHK OJHII YIYH KalCh
peakuysnaH doinananunagm?

A. Cu +H,SO —; B. FeS, + 0, —;

4(koH)

o> A.HS+0,—; E.S +O2 —

C. Nazsoum i H,SO

16. Hatpuit mertamura cyib(hpWUT aHTHIPHI TabCHDP ITTH-
PWIMILIKA HaTHXacKaa KaHaai monna xocwr 6ymama?

A.NaS;B. Na,S,0,;C. Na,SO,; II. Na,SO,; E. S.

17. Tuapo3uHra kKajablUuif MeTalW TABCUP ITTUPHIL
HATWXKacHa KaHman momma xocun 6ynamu?

A.CaH,; B.NH,; C.H,; I.Ca,N,; E. Peakuus xkerMaiim.
18, ®ocdat kucinora Heya acocyn?

A.2.B.3.C.4. II.5. E. 1.

19. ®ocdar aHTUAPHUANTA UKKK MOJb CYB TABCHP 3TTHPUILI
HaTUXacua KaHaai Mooma xocui oynamm?

A.HPO,; B.H,PO,; C.H,PO_; A.H,P,O,; E.HPO,.
20. llnanug KUCIOTAHWHT HeuTa M30MepUHM Omiacus?

A.l. B.2. C.3. 1.4 E.5.

21. Kyproumn (II)- iiopun yyKMacu KaKCH SpUTMAIA SIX1IM
apuiiou?

A.H.S;B.H,SO,;C. HCI; [I. KJ; E. KOH.

22. Pyx MeTanuHH WILHKOPUM MYyXMTAa HuTpataap 6unaH
apanaiTupuo, Kywmpmu HaTWXacUaa KaHiaai Momaaa Xocul
oymamm?

A.NH,;B. ZnO; C. Zn(NO,),; I. NH,NO; E. Zn(OH),.

23, Pyx MeTaJIMHU aMMMaK 3pUTMACHIA IPULIM HATHKACUIA
KaHaait Moafta Xocui 6ynanmn?
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A.Zn(OH),;B. ZnO;C. H,; 1. NH; E. Peaxiusi kermMaitnu

24. Hukens (I11)- rugpokcuany Xiopul KuUciotra 6uimaH
peakLMsACH HaTIDKacuia KaHaan Monna xocu 6ynanu?

A.NiCl;; B. Ni,0; C. CL; JI. Ni(OH),; E. Peaxuums kermaiimi.

25. KoGansr (IT1)- ruapokcuannm cyibdaT KUCIoTacu OmunaH
peakLMsacH HaTWXKacha Kaunai Mmoaaa xocun 6ynamu?

A.Cr,(S0,);; B.O,; C.SO,; A. SO,; E.Cr,0,,

26.Ymby ranoreHJapHWHAT Kalch GUPUHWHT 31eKTPOMaH-
duitiry Karta Kyiimarra sra?

A - drop; B - xyiop; C - 6powm; ]I - fion; E - iion Ba 6pom.

27 Kyitvnaru rajioreHoBOIOPOIAPHUHT KAWCH OGUPU TEPMUK
Oapxapop?

A. HF; B. HCI; C. HBr; I. HJ pa HBr.

28. OpTrKYa MUKIOpAA ONIMHTAH XJIOPNK cyB OunaH Kanui
HOMUIHMHT TABCHPIAHMILY HATHXKACKIA KAaHIANH MOLIA XOCHIT
oynamn?

A.J;B.HJ;C. HIO; /1. HIO,, E. HIO,.
29. ®@1op Tabuatna Kaunait GupMKMa Xonuaa yupaiian?
A.KHF,;B. CaF,; C. 3NaF,; JI. AIF,;E. SiF..

30. To3a Bomopon HonMi ONMIN YYYH KallCH peaklusnaH
tolinananuin MyMKHH.

A. KJ(x) + H,S0,(xonn) —>
B. KJ(x) + HCl(xoH11) ——>
C. KJ(x) + H,PO,(xonn) —>
. P(kuzun) +J, + HO —

E.J(x) +H,0 —>
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3L.Ywb6y Br, + H,0 <= SHBr+ HBrO mypozanarHu yHrra
CWIKHMTHIL YUYH KYHWIAru Kamcy Monaanu Kyimmin kepak?

A. H,SO,; B. NaOH; C. AgNOs; /. CaCO3; E. NaBr.

32. Kpucraun xonariari #os Kyduiaru Kaicyu MOmIaHiHr
CYRIJIM PUTMACH OWJIaH peakumsara KUpUiuanm?

A. Na(l; B. KCIO,; C. KJ; i, KF; E. NaE

33. Vot Kucaopout GMpUKMANIApHUHT Kaiicu Gupy SHT
Gapkapop?
A. +1;B. +3;C. +5; II.+7;E. -1.

34. BI',” vonununr dasanary xoHGurypanuscu Kaunai
KypuHMLITa 21a?

A. Knagpar; B.TyprOypuax mupamuna: C. Terpasup;
M .Ontubypuak, E.KoHnyccumon.

35. AMOMUHUA THAPOKCUIMHY YYKTHPHII YIVH Kaicu Monaa
SPUTMACUIIAH OPTUKYA MUKIOPIA OfIMII Kepak?

A.Na,CO;; B.NaOH; C.NH; I. NH,OH;E. KOH.

XXIV BOB
f-DJJEMEHTIIAP

XXTV. 1. JAHTAHOMJIAP (IAHTAHHIJIAF)

JaBpuii cUCTEeMaHWHT ONTMHYM AaBpura Kupyeuu 14 Ta
2JIEMEHT OWJIAacH NIyHjiail HoM OuiaH atajanu. bysapra uepwii
(atoM paxkamu 38), ipazeonum (59), Heonum (60), ipomernii (61),
camapuii (62),esponuii(63), ragonunuii (64), repouit (65),
muenposuii (66), ronemuii (67),5pouit (68),ryauit(69), wrrepbuit
(70) Ba moteunit (71) kupagu. UTTpuid 6uian JaHTaHOMAIAD
Gupranukaa cuiipak-ep oJ1eMeHTIAPH IPYITACUHU TallKWA 9THO,
uepuii Ba urTpmi rpynnavanapura 6yimuHany. epuitinan ranomm-
HUiraya Oy/IraH sieMeHTIap eHTWI JaHTaHOMIap, TepouinaH
JnoTenaMrada 6yirannapy orup aaumarnoudaap nevimnagu, EHrun
JAHTAHOUIIAp rpynnadacuaa OUp 3JeMeHTHAH MKKHHYH
sneMenTra yruaranuaa 4f-opburanra OuTTanaH 2AEKTPOH
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kyimaanu. OFUp JJaHTAHOMANAD Tpylnavyacy dIeMEHTIapu
aromyapuzia 4f-opdutaniapra apBajird €TTUTANAH TAIIKAPH sHa
OuTTamaH MIEKTPOH K¥1m/ia Gopaiu.

JlanTanommap aromnapuia 4f-roFoHaYaap SMEKTPOIap GriaH
Tyaub Gopaimn. Viap aToMJIAPUHUHT TAIUKU OITUHYM KABATUNA
UKKUTANAH S-2IeKTpoH OVmamu. TamostMHuii 6WIaH JTIOTEIMi
aTOMJIAPMHMHT BellIMHYM KABATWIA UKKKWTA S-, OJITUTA p- Ba OWT-
TanaH d-anexTpon dop 6316, Oynap Oy bopana TaHTaHTa YXitraliam.
Ileputinan ragormnuiira yTrirania 4f-roroHagary aeKTpoHap
COHM WKKUAAH eTTUTara Kamap optramm, JlaHtaHommiap TypKyMu
MOTCUMH OmMinaH SKyHJIaHanu,yHUHT 4f-noroHadacuparu
anexTponsiap coru 14 Tagup: Lu - 552 + 5p - 5d! 6s’.

Nawuranoumnapra xoc OyaraH OKCHUTAHULI mapaxacu +3.
JlanTaHOMI aTOMHHMHI BAJICHTIIMK XO0JaTH KYNMHYA YHUHT
tTapkubugaru 5d 6s? snekTpoHIapra OOFIMKJIUIA OGuiaH
anuknanam. Ly cababran nanraHowiap KYmMHYA Y9 BAJIGHTIH
X0JaTHY HaMOEH Kwanu. JlanTaH, rano/MHuI Xamza JIIOTELHHAra
SIKMH 7IeEMEHTIIapa YarapysdaH BIEHT/IMK ce3nnany. [lepuitHuHr
Y4 Ba TYPT BaJIEHT/IMK X0JaT HAMOEH KWIHIK 41 - XonaTaaru 6up
SNICKTPOHMHWHT § aH d ra YTuim OunaH TYLUYHTHPHIAAM,

JlantaHoumapnan camapuii, eBporuit Ba UTTEPOMIA UKKM
BaJICHTM XOJATHU XaM HaMOEH KHWJIMIIKA MYMKHHJIMIH
AHMKJIAHTaH.

Jlanrapoumnap xatopuna atroMm conn opra 6opran capu (Ge
nan Lu ra kapab) WoH pamuycu Kamaiin® 6opaym. by xomica
AaHmManouotap Kupumumu (CUKUAnY) Ieinnany,

f-aneMeHTIAD OpPANMK 3JEMEHTIAD XYMJIACHTa KHPaIu.
VYapHuHT MKKM TYPKYMU MawiyM. bupnnuncu 4f-anementiap,
STBHU JlaHTaHoumap 6Yimmb, yiaap VI naspra nanravaan KeHuHru
VH TVpTTa YpUuHHE sramaian MKKuam TypKymra Sf-aneMeHtiap,
ABHW akTHOHUMWIAD kKupamu. bynap VII pappma akruHmiinax
keiiunry 14-ypunnu srannaiau. XKamu 28 Ta aKTMHOHUA
9NEeMEHTAapU MabIyM OYIu0, yaap MeTaaap KyMIacura Kupajim.
Ep xoburuma macca 6yitnaa muxnopu 1,6 - 102% ra tenr. '

Tabuarza yuapaiimuran 6acraesur (Gd, La..) + CO,F nonaput
(Na,Ca,Ce..), (TiNbTa,0,) Ba monaumr G, La.)PO,6ymb, ynap
anmaTuTiapaa, IyHUHTIEK, TaHTal, TUTAH Ba ypaH MUHepasia-
PH TapKUOMIA XaM yapaiin. L

JlanTtaHOMIIAp V3MAPUHUHT PYIaj¥ KOHUEHTpATJapura
anopranuk kucsnotanap (H,S0,HNO,) €ku wnikopnap Tancup
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oTTUpU6 axparud onmuHamu. MEapokcuanapuiaH xaM XOMalle
cudaruna doipananca 6ynaau. KuMmésuii xoccanapu xyaa
yxmamuiura tygaiay 1aHTaHOUWIUIAPHH GUpPUKMAalapuiaH
To3anab axpaTul oMLl aHYa MYIIKYI. AMMO KeHHHT A HWidnnapaa
yaapHu Oup-OMpHIAH axpaTyB4d camapalii ycyyiap winuiad
YHMKWITaHKH, OyHIa Xap 6Up MeTasul To3a X0JJia OJTMHMOK/IA.

JlaHTaHOMUIAD OK-KyMYLIPaHT THITWK MeTa/liap, KHMEBUIA
XOCCAIAPM XKMXATUIAH UIITKOPHH - ep JEMEHTJIApHTa SIKWH TYDAIIH.
Ynap aHopraHuk Kucjoramapaa spuiind, cys 6unad y¥sapo
TABECUPIAIIN0, BONOPOH A3KpATAI BA 3pUMalIUraH ruapoKcupiap
xocun Kunaau. JlaHtaHOMAAp OHATAATM 1LAPOUTIA KUCIOPOL
6unan, 200°C maH 0Kopuaa rajioreHsiap, rajJoreH-BoJOpO,
YIJIeBOIOpo, 60p Ba ONTUHIYTYPT OWJIAH peakIusara KUPUIIaIH.
JlauTa"oumiap oxkcumiapd, ¢ropumiapy, oxcudropumiapu,
cynbdun Ba oKcucyIbOUITAPYH CYBAA SpUMaiurad KuinuH
CYIOKJIaHyBuUM Moianapnup. lanorenvyiapy (dbropumiap OyHmaH
MYCTacHO), HUTPAT/IAPH Ba MEPXIOPATIAPY CYBIA SXIIU 3PUIIN,
cymbhatiapu KaMpok, docdartiapu, KapboHAT Ba oKcanatiaapu
aca spumaiinu. Oxcanarnapu 6unas kapGonatnapu 800—900°C na
OKCHJIapUraya riapyajiaHain.

Espormii, urrep6uii, camMmapuif, Tyl Ba HEOMAMHHAHT BaHa-
nmarnap, Boibdpamar, rekcabopun, meradocdar, oprodocdar,
yisrpacdocdar, Monubrar Ba HUOGATIApW, OKcanart, CyJb(pHI,
cynsdat, TanTanat, GTopu Ba XIOPUIUIAPKA MABTYM OYub, yiap
TYPIIY coXanapia UiiaTunamm. By OMpukManap Teruiumimia CUHTe3
Kb onuHaIW. JIFIOMHUHUACHIEHITMSANIAHYBYH [IHINANApD Taiépiana
akTuBaTopyiap cudaTuma, Jjazep MaTepualIapu, YTra YMIaMIn
Oyiomyap, aTOM peakTopiapu CTepKEHIapH Taiépnauijga,
KOMIIOHEHT1ap, YYsIH MOIUMUKATOPIAPH, APUMYTKA3TU4,
KOTHIIIMA Ba BOIIKanap Taiépianga Ky/ulaHuIaan.

Ilepuii, npaszeonum, TepObui, HeOAUM Ba AMCTIPO3UI
¢dropuuiapy Ba Gomika GUpUKMaIapuiaH Kajblui €poamMuna
TEPMUK KaWTapull, XJIOPUIUTADUHHM JIEKTPOIN3 KWK Kabu
bowmka Wyyuiap 6unan oauHamM., Yiap MuinMerayur (KOTHI-
Ma)aapna KOMITOHEHT, ATIOMUHKI Ba MATHUH KOTHIIMAJIapuaa
JIECHPJIOBYYM KYIIMMYA, Jlazep MaTepyauiapy Ba TUIEHKAJapHU
Taii€pianiga naTUIanm.

JlanTaHOMIIAD paHT/IM MeTalljlap CAaHOATHIIA, 3JEKTPOH
acbobnapma rerrepiap, MArHUT MaTepuajiapy Taiépnauina
KOMTIOHEHTNAp, EHOMPYBYM TApKUOAM Mojaanap BOXOPA
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AKKYMYJISITOpU, OOlIKA METAUIADHU KalTapyBuuiap Ba Imyiar
Taiiépnalll caHoaThIa KYJUIAHWIMOK/IA.

XXIV. 2. AKTUHOUJIAP (AKTUHHLJIAP)

JlaBpuii cuCcTeMaHWHI eTTUHYM JAaBpura MaHcyG ¥H TVpT
9JIEMEHT OWJIACM aKTMHOMUIAp HOMM OwiaH atajiamu. bymapra
TOpPUIAAaH - JoypeHcuiiraya 6yaran (atom pakamu 90—103) -
ariemMeHTIap kupaau. Topuii OuiaH ypaH H30ToTuIapH Y30K sSlIaim.
by aneMedTnap Tabuuil MUHepaiaap rapkubuna yupaiinu.
[TporakTHHMIA, HENTYHHWI Ba TIYTOHWI M30TOILIApM XaM Tabuaria
03pOK, MUKJIopaa 6§cana, yapaiimi. ¥3ra aktuHouaiap Tabuaria
yupamaiiu, yiaap ypad Ba 6ab3u TpaHCypaH 2JeMEHTIApHH SIIpO
peaxkTop/japuia HeUTpoHiaap 6unaH HypAaHTUPUO EKM EHTUA
MEMEHTIIAP AAPOIIapU TE3NATKUUWIAPUIA OJIMHAIH,

AxTHHOMIIAD KUMEBMI Xoccanapu Ba 0OILKa XKUXaTiaapy
Ounad naHTaHoMmNapra SAKMHINTY Oy MKKKU OWJia BJIEMEHT-
JIAPMHMHT TalKY KOOMKJIApUHUHT 0Mp Xuiuiuru cababnuaup. by
ounanapra MaHcy® 3JAeMeHTIapHUHT TallKW YIUHYM KOOMK-
napunn Tynmupuin - aktuHommnapaa Sf-kobukjiapaa Ba naHTa-
noumwiapia 4f-xobuknapna Gopagun. AKTHHOMUIAP JaHTaHOMI-
JIapAaH OKCWUIAHULL IApaXkacUHUHT Xap XWuturd owian dapk-
naHamy. Macanan, amepunmitHuky +2 nan +7 raua 6opaan. Topuii-
JIaH ypaHraua oKCHIIaHmMIn aapaxacy +4 jan +6 rada Gapkapop
yeub Gopanu, kelimn U—Np—Pu—Am karopuia 6up Xui paBuimga
+3 raua kaMasyiy Ba KoJraH 3/ieMeHTIap YYyH yHIai cakiaHuo
konanu. bynnan dakar Gapkapop-OKCHUIAHMII Japaxacu +2
6¥ran Hobeyil MycracHoump. OkcuaHuil gapaxacu +2,13 Ba
-4 6y7ras ak THHOMIIAP CYBIIM SPUTMANIAPH THIPATIAHIaH KATHOH
xonaa 6ynanu. Oxkcmuiavmiu  gapaxacu +5 Ba +6 O6yaran
akruHOMATap yayH MeO," Ba MeO,*" MoH 11akiuiapu Xocaup.

ATOM pakamiiapy opTa Oopuiy GUIaH AKTUHOWIAPDHUHT GUp
TyPUIATW WOH panuyCHapuHUHT KaMalMILIM XOAUCACH aKTUHOM/L
KUPUITMMHA feiinany. YIapHuHT aTOM paguyciapu JaHTaHou -
JIapHUJ aTOM palluyclapura Kaparasja Karrapok, 6yziaau. Mana 1iry
cababiin aKTHHOMIUIADHUHT TAlIKK 3JIEKTPOHJIApH SUIpo OuiiaH
Kyucu3 Gernanaaun. Ly cababnm 6ab3W aKTHHOMATAPHUHT
BAJICHTJIUTH OJTHUra TEHr Oyiaau. AKTWHOMIIAPHUHT Oapua
karuonnapu NO*, CI" sa ClO,” xabu auuonnap Gunad cysia
SIXLLIM SPUIIMTaH Ty3ap XO0CHII KMaanu.
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Okcupnanuin gapaxacu +4 Ba +6 6YiaraH akTHHoOMIIap
PYAATTAPHUHT HATPAT KUCIOTAIM 3puTMaiapunaH 3-06ytun dpocdar
Ba 1y Kabu OoluKa opraHuK aKcrpareHT/iap éprmaMuaa tapiad
OJIAHA/IN.

AKTHHOUIUTAP KOMILIEKC OUPUKMATIAP XOCHIT KIJIMINTA MOHIII
6y1u6, aliHUKCa, KUCIOPOLTH AMIEHUTap OMUIaH SXII1 OUPUKAIIH.
Komnieke xocun Kuamim XycycusiTi Kyiumarn karop 6yitnaa
KaMmaiinb Gopamm:

Me** > MeO?** = Me** > Me**

AKTUHOMITAPHUHT KOOPIWHAIIMOH CORIapy 4—172 opanuruia
Oynam.

Topwii (Thorium)-Th naspwii xxanasuusr 111 rpynnacusaru
PaiMoOaKTUB KMMEBHH 3JIEMEHT, aKTUHOW XucoOiIaHamIH.
Tabnatna acocan *?Th uzoronu MawiyM. SIpuM eMUPUWIKIL 1aBPU
1,389 - 10" jimnra Tenr. 1828 #mnna W. Bepuenuyc ToMoHunaH
oumnran. Ep koburuparn macca 6Vitnaa muxmopu 8,0 - 1074% ra
teHr. 120 ra sske Munepanu 6y110, GyiapaaH acocuitiapu TOpUT
ThSiO, Ba Tropuanut (Th, U)O, nup. TopuTHHHT acocuit
onubagurad Man6au monauwt [(Ce, La..)PO,] 6§nu6, Tapkubnna
10% ya ThO 6ynagu.

Topuit, ok-KyMyIIPaHT TUIACTHK METaJLT, YHIa XOC OKCHIUIA-
HUII japaxkacy +4, Gab3an +2 Ba +3. Kykyn xonnarvcy nmpodop
Oynanu. Uccuk cyBia mMOKCHa napaack GuiaH KoruiaHaIu.

Topuii KanBIUHUTEPMUK Ba JIEKTPOITHA3 YCyuTrapuaa GUprKmMa-
JlapyaaH OJIMHAIN.

Topuit opmatmaru mapoutna GrTop, KM3AHUpHAraHma
H,,CL,,Br,,S,P,N,,H,S 6unan peakuusira KUpUIIAmM, aHOPraHUK
KMCIOTaNap acTa-CeKMH PeakiMsaIra KMPHIIaam.

Topuii MarHWIJIM KOTHLIMAIAPHHM JICTHPIIALILIA, SJIEKTPOIaM-
najap Taiépnaiiia rerrep cudartuia MILTATUNANH, YPAHTOpHI
peakropiapuia MyXuM EKWIFA XHCOOIaHAIH.

Topuii eudpudu ThH,, 2udporccudu Th(OH),, duoxcuou ThO,,
monokapbudu ThC, duxapbudu ThC,, numpamu Th(NO,), - nH,0,
cyavgpamu Th(S0,),, mempagmopuou ThF,, mempatiooudu Thd,,
mempaxaopudu ThCl, Ba Gowka 6Gupuxkmazap mawiym. Bymap
TOPUMETPUSA, EKUAFY cudaTiia Ba TOPUI ONiLIa apyM XoMaliué
OV1M0 XM3MAaT KUmamum.,

Ypan (Uranium.) U-nappuii cucremanunr 111 rpynnacuparu
panvoakTUB KUMEBMIM areMeHT. Tabuataa YHMHT 3 Ta W30TOIMM
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mawiym: 28U2U Ba 2#U. bupunumn mukaopn 99,282 %, sipum
emupuinit gaspu 4,51 -10° dwun. 1789 iwna M. Knanpor
tomonuaan UQ, cudarnna ounaran. Merai Xoaunaru ypaH aca
1841 iunma B.Jleauro ToMmoHunaH ojuHrad. Ep xoburuna
YpaHHMHI Macca GYiimuya MUKIOpM TaxmuHad 2, 5 *107% .
Ypauuunar myxum musepaiiapu ypanum (U, Th)O, , nacmypan
U,0,, kapromum K,0 * 200, - U,0; * 3H,0, myamny num CaO0, -
U0, U,0,° 8H,0 Ba ypan Kopacu ieb aranysuu OKCHLIAPU
(UO,:UO0,) apanammvanapnaan ubopar. CaHoar axaMusiTura ara
6yiran 0omKa MMHepajiapu (TuraHartiap, OpaHHEPHUT,
kodunnT, TaHTaIOHMOOATIAP Ba OOILIKATAP) XaM MakiIyM.

YpaH oK-KyMYIIPaHT, SUTTHPOK META/LL. Y pyAajapyuiaH TYpiIu
wynnap 6uiaH axparub onuHagu. YPAHHUHI OKCUIUIAHUIN
napaxacu +3 man +6 raya 6opamu, OanzaH +2 6ynamm. KykyH
Xosary ypan nupodopaup, v cys OUnaH peakimsra KUpHLIain.
HCI Ba HNO, na tes H,PO, Ba HF na sca cekun spuiinm,
uIKopnap 6uwian peakuusira KupuiiMaiim. bapua rajioreHsap asor
Ba (hochop Ounan GupuKaIn.

VpauuuHr KYIruHa 6upukMaiapu, 1y xXymiaiaH, gmopu o-
Aapu,kapbudsapu,cusuyyuosapu, cyavpam, cyabguo,
Humpuo,pochuoBaokcasamaapu MABIYM.

Ypan oxcuduUQ, kpuctamt momia 6y1u6, ypau
Oupukmanapuan Tepmuk napuanab éku UO, Hu okcumnab
OJIMHAJTH.

U,0, - ypan KUMEBMI KOHUCHTPATIAPUHHUHT acOCHit
KOMITOHEHTHIINP.

U(OH), - acoc tabuarura sra. byHra ot Tysiap Y3uUHUHT
opuilK OVituuya JaHTAHOMUTAPHUWHI TerMuuiuda Ty3napura
Vxiaiouy.,

Ypan yu okcun €ku ypad anruapua UO, Kucioranapia
sputuaranaa Tyanap (macanan, HCl ga UO,ClL) xocun Gynamn.
Bynapia KaTMOHAMK POAMHM ypaHui ed atainyBuu uon - UQ*
Gaxkapad, Y paHull Ty3Iapy CapuK -1 paHrra ara 6y1u6, cysna
SIXITA SPUAMA. YpaHWl Ty3liapu SpuTMallapyra HUKop Tabeup
arTupwirania ypanar kuciora H,UO, Tysnapu - ypaHatiapy Ba
maypanas kuciora H U O, Tyanapu muypaHariap Xocun 6yiaiu.
Bynapra narpuit ypanar Na,UO; Ba narpuii amypanar Na, U,O,
Mucos 6yna onamy. KeidnHry Ty3 capuk-1iiil paHr/ia ToBJIaHyBYH
ypaH IUIIACHHW OJIMINIA MILIATIIaau.
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IT aymonuii(Plutonium) Pu -cynbuil panmoakTuB KUMEBKIA
anemeHT. Macca conu 232 — 246 Oynran yH OGeuira W30TOMM
MawiyMm. [.Cubopr Goumk onumiap tomoruaas 1940 itmwnaa ypan
SIPO  peakiMsiCH Ypranuaaérrasia oMuIraH.

ITnyToHMi OK-KyMyHnIpaHr Myprt Merajr. OkcHUIaHuIl
mapaxacu +3 nan +7 ravya, Gapkapopu +4 ra TeHr. XaBojia CeKMH
OKCHIIAaHAIW, KYKVHU Ba KMpUHIUCcKU upodop 6ynanu.

Kusurunranna ranoreniap H,,N,,S,NH,,H,0 Ba 6ouikanap
Guan peakumsra Kupuiam, Kucioranap (HCl, HCIO,, H;POq)
na apwiinm, koHuenTpaanray HNO, sa H,SO, na maccupnanam.
Kynruna metasiap 6miaH MHTEpMETal1 OMPUKMAIap XOCH! KIIaIH.

IlnyToHui siIpo sHepreTukacuna EKWIFH, TPaHCILIYTOH
MEMEHTIAp ONMIIJIA XOMAIIE, SOpo KYPOIW MILIA0 YruKapuiijia
Ba KOCMMK arnmnapariap Gopriaapuia SJeKTp TOKH MaHOau
cudaTiia KYmaHuiIam.

ITanyroauit kapbuiu, propuprapu, XJ0Opui-
JAapH, CyrbOHIU, HUTPHIAU, THAPHAH, THOK CH-
AW BA 'HAPATJAAapH TYpIU coxalapia KyIaHWianu.
BynapHuHr afipuMmnapu IIyTOHMH oJiMIIga XoMameé Ba
MEPCreKTUB SIPO EHUIFUIAPU XMCOOJIaHAIA.

XXV B OB

AHOPTAHMK KUME BA DKOJIOTHASA

HUnarapuru 60o6sapna MoiaaHUHT (GU3MK Ba KUMEBHMH
XOCCaJIApUHK M30XJI0BYM KOHYHAAp OuiaH TaHMILAMK. ATpod
MYXUTHU SXIIMPOK YpraHuil Makcaluaa ana Iy KOHYH Ba
KOHYHMSITJIApHH aMania Kyananr kepak 6ynany. Huma cabaGnan
arpod MyxuT udrociaHani, yHu KaHnai Kimb To3a TYTUILHMAS
Ba KeNlaxak aejoiapra mMycado xonma eTkasuiiMiMHu3 yuyH
HUMaIap KWIMIIHMHU3 KEpakK, JeraH MyaMMO KelU0 YMKasTITH.

Atmocdepa Ba atpod MyXUTra Tapkajaérrad Momjianap
appayiura omuui 6yimb kypuHcana, acauna yiaap 6up-oupura
Kyummnub, Kyéw Hypm, bocum, TeMriepatypa, CyB Ba Iy Kabu
OolIKa OMIIUIAP TALCUPUIA KaTTa Y3rapuiinapra cabad Oynaér-
raHu maniyMm. KopxoHanapaaH axpaim0, cysra éku TYNPOKKa
KVInan6 atpod MyXUTHM TYPIM YMKHHIWIap Ouian “Goinrtaér-
ran” maxcynoriap sHpunukna armochepann udnocaianTupud
6opmoxaa. ByHHHT OIIMHM OJIMILE Te3 opaja Xajl STWIWIIM JIO3KUM
6Ynran MyxuM Macanaiiapaad 6¥aub komau. Yuiby 6o6na ana
yiap xaKuna GUKp IopuTUiIaou.

A4

ATtmocdepa mypakkab cucrema 6yaub, neHru3 carxuiaa
XaBOHMHT 99% u asor OuaaH KUCAOPOAra TYFPU Kenaan
(konraunapu CO, Ba aca raziapaaH ubopar).

ATmMmocdepaHuHT TapkuOUii HMCOMIA MOJIEKYJIsIp Maccacu
90 kM GanaHIMKKaua Y3rapMaiam, yHIaH IOKOPHUJA 3ca Te3
yarapaau. Macanan, AGHTU3 caTXMAaru MUKJIOPH Xyjla KaMm
oyaran resimi 500-1000 kv Gananwmkaa aTMochepaHUHT aCOCHH
KOMITOHEHTHTA aitnadanu. ATmocdepa TapKUOUHUHT OanaHUTHK
Oyiinua y3rapuiun KUMEBMHA Y3rapuiuiap 6uiaH GOFIUK Oyranu.
KyE8IHUHT 3MeKTPOMATHUT HYPIaHWIIU HATWXKACKUIA BYXY/Ira
KeJajuraH DHEPrusiHMHI IOTHAMILM OpKacuia aToM Ba
MoOJIEKY/Iaaap MOHIAHAAK XaMaa Auccolnanany. bynna kuciopon
MOJIEKYAAJIAPH KYUMIATH X0/1[a aToMapra IACCOUMTaHau:

O,(raz)+ hv —— 20(ras)

Bynjaii xxapaéHHUHT J1aBOM STHLIM HaTUXacuaa arMocdepa
TApKUOMHUHT Ypraya HUCOMU MOJCKYJISp Maccacu rnacasjiu.
UyHOHYM MOACKYIIp KHCAOpOAHWMKM 32 ra, aromap
kucaoponHuku 16 ra Teur. Tapkubuaa aroMap Ba MOAEKYASIp
X0J1IATH KUCI0poay OYraH ras apanaliMacMHMHT MOJEKYISIp
Maccacu 16-32 opacuaa 6ynuiuy tabunit. Atmocdepaia CyBHUHT
dboronrcconaHuIlK XaM KM3MKMLL Tyravpaiu, Ep o3acupan
arMocgepaHMHT I0KOPH KasaTilapura KYTapuiyBiuM CyB MUKIOPI!
YHYATHK KYTT 9Mac. AMMO cyBHHHTI aTMocdepaaaru (hoTouamcco-
UMJaHHWIIKY epla KUCIOoPOMIM aTMocdepaHnHT ByXYara
Kenuiiura cabad 6¥aran, aeraH uxkpiap MaBxyil.

Arvocdepaa Kyna Ky KUMEBMI peakiMsiap aMalira ollaiu.
bynapaan 31eKTpoH kKyuuliv 6unan GopaauraH peakuusiiaap
KUMEHUHT 0apya TapMoKJjapu OwiaH OuMp Kartopaa OMOKHME
YUYH XaM MyXumaup. Typiau xujl OMpuKMaJapHUHT XOCHI
OyauuiM, napuyajaHuInM, ajJMalluHYB peakuusjiapu,
MOMAaKaIMpOK, MailTu/a amManra omanurad 030 O, xocu
OVIMIIM peakiMsiapy WHCOH Ba XXOHUBOPJIAD YYYH MYXUM
axaMmsIT Kach sTajgu. AJMaLlUHYB peaklusIapyura MUCOI KWIHO
Kyiuaaru xapaéaaapHm KypcaTuil MyMKHH.

b(l\‘a:a) + N,(ra3z) —>NO*(ra3) + N(ras)

N(raz) + O(raz) —= NO7(ra3) + N(ras)
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IOkopuaaru peakuusjap 9SK30TEPMUK peakuusaap
6ynrannuru Tydaitnm ocoHNMK OunaaH amajra OILAIH.
ATmochepaHuHr 0KopH Kucmuaa NO HUHT KOHLIEHTPALUACH
MUUIMOHJAH OUp KMCMHM TallKWa Kyauimumra Kapamaili NO'
arMocepaHuHT Yiia KUCMHUA 3HI KYII TapKaliral WOH X1Cc00-
JIaHaIu. :

Mesoccepa bunan crparocdepana xocwi OYIyBuUMd aTroMmap
KHMCJIOPOZL KUCIIOPOI MoJieKy1acy 6uian 6upukub, oo (O,) Hu
XOCHIT KWJIaIu:

O(ras) + O,(ra3) — O,(ras)

O30H MOJICKYJAaCH KYLIMMYa SHEPrUsara ora. YHHUHT aToMap
Ba MOJICKYJISID KHCJIOPOMAaH XOCcwa OFJHILM OHEPrUsHUHT
axpanuiny 6unan Gopamy (105 k2K /morb). O30H y3umaru opTukya
SHEPrUSHM HYKOTHILTa MHTHAAIH. Y KYEI HYpUHU I0BUO, aTOMap
Ba MOJIEKYJISIP KMCI0POATa MapyaiaHa onand. byHuHT yayH 3apyp
GynraH sHeprusiHu TYAKUH y3yuaurd 1140 HM gaH OpTHK
oyamaran doronnap erkasub Gepanu. O30H MONCKYIaCUHUHT
TynKuH y3yHaury 200—300 HM (oTOHNAPHYU IOTUILK WHCOHUAT
YVUyH KaTTa axamuarra ara. Arap crparocdepana 030H KaBaTu
OyMarania, y KMCKa TYJIKUHIIM KaTTa sHeprus—qdoToHaap epra
yTub kerap 2a4. “O30H” KAJIKOHU OYIMaraHuza 314, aHa Iy
KaTTa sHepruaan doroHmap YCUMIUK, XalBOHOT nyHECH Ba
MHCOHMATHH, sbHH Epna xaéruu iyk Kuiran 6yayp aam.

O30HHMHT (oTOmapyajaHUIIN YHUHT X0CHA Oyiauil
pPeakIMACHHUHT akcuanp. By 030HHMHT Xocua OynuMIIM Ba
napuanaHuiIMHY HMKIUK Xapaénra ailnantupub typanu. Mana
my Mk opkacuaa KyéurHudr yasrpabunadina HypiIaHUILy
HCCHKJIMK DHEPruscura aiataim.

O30H K¥CKa TYIKUHIM yibsrpabuHacdia HypaapHu (A=200—
280uM)Tyna paBuina, TYAKUH y3yHiura 280—320umM Oyaran
yabTpabunacduia nypaapHudr sca 90 dousunn woranu. O3oH
MUKJIOpH cTparocdepaja yHYa Kyn GYIuinura KapaMai, YyHUHT
yasTpabuHadIa HypIapuHM IOTHIL KOOWIHSITH JKyIa I0KOPUINP.
Crparocdepana ¥sra razgap Oyimaran Xoiaa O30HHUHT XOCHII
OVIUILN Ba ITapyajaHMII MEXaHM3MUHH KyHnaaruua udonanai
MYMKHH:
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y.‘lmpabﬁm[nila 0 + 0

? uypaap (180 — 240 w1wm)

yiasTpabrHadua
3nypnap (Zmaifw} 02 +0

Crparocgepasa yuidy peakumsiiap MyBosaHaria 6yiamm. Jlekun

¥3ra razyiap €Ky paMKaiap MaBpxy 1 OyJIraH/ia 030H rapyajiaHaIq:

X+0, —> X0+0,
X0+0 —> X+0,

0,+0—>20,

oy epna: X =H, OH,NO,,Cl,Br.

AtMocdepana KypcaTuirat pajvKaiiap oIIuii LIapouTaa y3ra
KOMITOHEHT/Nap OmiaH OMpUKaaM Ba cTpatocheparaua eTud
Gopmaiian.

Os0H IMKJIMAA KATOP peakumsiap amaira owami. Bynapnan
Oupu asoT OKCHUIAapW KaTHalyBu OunaH Oopajaurad
peakuMsIapamp.

Atmocdepana azor MoHokcuar NO 6mIaH a30T IMOKCWIX
NO, kam koHuieHTpatmsna 6ynam. O3o1 NO Grian 6upuku®, NO,
Ba O, Hu xocun xunami. Keitnn NO, atomap kuciopon 6unan
peaklysra KHPULIIAJK, HaTuxkana Kaiiragan NO 6unan O, xocun
oynamu. bynnan cyur NO sHa o30H 6uaaH yupamaaun. NO
MLITHPOKKIA 6opyBuw ras dhasacuiary peakiumsyiap HaTUXKACHHH
Kyiunaruda udonanain MyMKHH:

0,+NO —>NO, +0,
NO, +0,—> NO +0,
03"'0 4}-202

IOkpunary peakumsuiapiad NO rasu O, HUHr Tapuania-
HUILIWHEA TE3NATUIIM, SbHU y Oy peakLMsIHMHT KaTaau3aTopy
O6ynuG Xxu3MaT KWL KYpUHUG TYPHOIIH.

ToByuigaH Te3 y4yBYM CaMOJETIapAaH axXpaayBud a3or
MOHOKCHJIM O30H KABATHUTa CAIONI TahCUP ITUILN MYMKWHJIATHA
OIMMIIAD TOMOHMJAH TeKIMpuaMokaa. by Gopana Gab3u wirop
(DUKpIApHMHT aManuETra iy oNaéTraHuri MAhIyM.

Xnanonnap ((peoHnap) HM 030H KABATUTA CATIOWIA TALCHP STULLIN
aHukaadrad. XKyna 6apkapop Gyiran Oy GupukmManap Truupo-
JIM3IAaHMAlIM BA META/UIApHU Kopposusra yuparmaiimu. Iy
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cabGaboaH yyap My3naTHII YCTAHOBKATAPHA, A3p0300 XOCHT Kunm/

:BHpHK}‘I]_LI,H,aH XocHt G¥yBUM MogAanap, Macatad, NO, Gyauim

. '
VUYH HHCEKTOMYHIINMA SUpHKMatapi Ba QTOpAH OHpHRMAanap , MYMKHH:
CHHTE3H/IA KEHI PABUILIA KYIUTAHWIAH. AHa 1ty wummap aManra ' 0 +NO, CIONO,
OLMPUNACTraHIA XNOP-hTOPMETAHIAPHHHT MAhIYM KHUCMH aTMOC- ' ' '
depara uMkaaM, Yiiap acTa-CeKMH oKopHra kKyrapuianu. Epra 3a- Crparoctepaia XocHa GY¥IyBUH XJIOp HUTPATH XaM X10D, Xam
papcus 6yaraH 6y Mommanap cTpaTocdepara KYTapwIraHaa KHCKa 4 NO, nuar Man6au Xpco0aaHUG, O30HHWHI HapyaTaHHIIWHY
TYAKKHAM yIBTpabuHacia Hypiap TascHpyTa Gepruiaau. 190—225 KaTanusnainm, Gomkava Ko alfTranaa 030H MONEKYIACHHWHT
HM TYAKUH y3YHIMCHAArH AUATIA30HAA I0KOPH SHEPTUSUIM Hyp MapYANaHMITHHE TesaTamd. OIaTia KyH YHKKAH NaHTAA yAbTpa-
x1opdTopMeTaHwiapHi hotomuara yupatany. ByHaa MeTaHaard fuHadia HYpJIapU TABCHPHAA X0p HUTPATH NapyajaHuHIaH
C - Cl 6OFH HYP TABCUPHAR Y3VIAMH: XOCW/I O¥71ran XIop SUNaH a30T MUOKCITH SIHa 030H OHMaH 3aHKXUP
. peaKiiiACHTa KUPHUIAAK. XJIOPHUHT OPTHKYa MOJICKyNanapy
CF(, (fa3) +hv > CFA, ., + C peakima Maxcynoru 6yaran CIONO, HHHY BOIOPOX GuaaH
[

Ymby peakims SHa JABOM STHLIN MyMKHH. Xzicobmap Xnop GUPHKHG, BOIOPOI XTOPUA XOCHIT KWK Ba aTMOChEpaHUHT
aTOMM XOCHJE O6Y Iy 30 KM OaTaHLIHMKAA MAKCMA TE3NHKKA ITACTKU KMCMMra EMFUP EKY KOp GIUTAH IOBILIMIIM TyQaiiruta
3ra GYILIMHM KYPCATIN. AHa 1ty (GOTOMM3 OPKACHIA XOCHT GYITaH ©raMoM OYITMIIM MYMKUH. JleMaK, ocMOHAArd xJop GOoluMMHsTa
aToMap XOJIATH XA0p KMCIOPOT GWIAH Te3 PeaKLMsra KHPHIING, | kuciora (HCI) 616 EFIMOKEA, YHUHT TALCHPHAA OB-IAPAXT-
XIOPOKCHIL, BA aTOMap KUCJIOPO XOCH KWIagH. XJ10p OKCHIH §3 PR ap KypUMOKIA, MEBAJIap XOCHAH KaMaliMOKZAa, KacauIMK
Hapbariaa aToMap KHUCAOPOd OWIAH PeakifaAra KUPHILA OIaIH, KynaiMoKaa, 3KONOTHK Ba3ugT (hakart crpatocdepanarnta smac,
HaTWKaJa AHA aTOMap XOMJATH XJIOp BYXYAra Kenamy, Yiuly epAa Xau Gapasapura GySIIMOKAA.

KapadH UArapy KypHo YTHAraH a30T OKCUIUHUHY aTMOChepagar 03°Hfm Gy3yBaM a30T MUOKCHIHHUHT Ma'f,ﬁaﬂ 6¥mv6 TYnpoK,
peakuacHra Yuaiau. Xap MKKH peakis XaM 030HHUHT aTOMap TPOITMK YpMOHJIap, OKCat CKM JICHIH31apaa pyH Bepypun Tabimii
KHMC/IOPOA GHIAH PEaKLMSCHTA, THHM MOJEKYJIAp KUCTOPOIHIHT Kapaciap HaTHKACH/IA BYXYIa KellyBuH a30T MOHOKcHM (NgO)
XOCH1 GYJIHIHTa omi6 ketamy. LLly cababiu xiophropMeTaHIaH XaM XM3MAT KIIHIIA MYMKHH. A30T TMOKCHIHHHHT @HTPOIIOTCH
DOHIANAHMILIHHN YEKNAL HOPANADH KYPIIMOKIA. l MaHGAWra YFUTIAP HATPHOUKAIMACH Xamaa OHOTOrMK MaccalapHH

Tapkubupa xnop 6§nran sHr Gapkapop GHpUKMaIapra asor CRALT MAXCYSIOTIAPH KIPAIH.

FHOKCHAM GWiIaH (peoH (ralonayraeponyrap Kupagd. Macanan, TponocthepatHT HUIOCAHTAH KATAAMIAPHIA a30T OKCHIVIApU
dpeon-115 380 ¥, dpeor-12 sca 110 i 1aBoMiTa 6apKapop i OPraHHK Ba aHOPraHWK TAGHATIHATH TYPIH Moaaanap OviaH
GYNMILTMTY GUNTAH TABCHOIAHATH. Xyl MAHA LTy PEATEHTIAD peaknuiara KHpHIIHO 030H XOCH OVIMILMIA KAaTATH3ATOD
cTpatocdepara etud Gopagn Ba yabrpabuuadiua nypaap Basv(pacHHM JTALLIM XAM AHHK/IAHTaH. Tponocq:oe:paua NO, xammacut
TaBpCHpHIA NapyataHagu. byHH dpeod - 12 muconuaa KypamMis: G1H6 GUp KYHIAH eTTH KyHraya Mamkyll Oyia OJMIIM XaMmia
OapKAPOPJINIH XaM Iy BaKTIAH OIIMACIHTH TaxKpubanapna
kypunan. by okcunnap GoTOKMMEBHH peaKUMsIapaa KHMCMAH
CAF, JuTpsduans  Cl + CCIF, napyanraHajd éKM EFHH-COMMHAAp OM/JAH MMacTra TYIAAH.
wene Crpatocdepana, Y3ra raanap HucbaTad KaM 6¥,1ran xoiina NO, xaMm
- A+0,—>CI0 +0, . O30H, Xam xmop 6uaH peakimara kupuuu6, NO, sa CIONO, uu
g XocHn Kunaau geimwianu. Crparoctepa KyHH KaTiamiapuuark
{ NO uHarsadtan 6yimo, a30Tm1 GHpHKMATAPIAH TAIIKIUT TONCaH

aA+0 —s>0+0, | 1o e . prat
J VIYBYH CAMOJIET Ba PAKETA EKHIFIIAPHAAH X PATYBYM ras3nap
- Xocun GYTyB4M XN0p siHa 030H OWwiaH BHpUKam. 3aHXUp pe- / XaM xu3mar Kwiaay. Tuapasnd (NH,) Ba cy¥ox xonmaru asor 1ypr

T E

akuMsacH Oyiinga xmop ¥3ra 6upHkManap 6mraH GUpHKanu.
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okcuan (N,O,) wynaail MoananapaaH Xxucobnanub, yudiu
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armIapaTnapiia oKCHIVIOBYH BasugacuHy rafimi. ByHnaH tamkapu
I0KOp# TEMIIEPATYPAIH YHKHMHIM rasnap crparocdepaHunr Kyi
KaTIaMIapuAarH MOTEKy/sIp a3oT okcunapu (NO ) raya
OKCHAMALIra KyMaknawami, CrpatochepaHuHr Ky iy KaTnaMIapH
TAPKHOH aTMOCepaHUKUAAH aHva HApKTAHTAHIUTH (KOMIIO-
- HeHTAap XaM Ba OyyTiaap HyKiari) ydaiim y epa xocun 6{mypun
© a30T OKCHIVTAPH Y30K BAKT JABOMHIIA CAKJIAHFAHH XOA3 030H GWIAH
XaM, XJIop OMpUKManapy OWIaH XaM HOKOpHAa KYpCATIIITaHMACK
peaKlipara KHpHilani. AMMO Oy epa Kalicy peakiis KYImpok
AXAMUST Kach STTaH MeXaHM3MHMHI aHMK MGOIacH XaKkuma Ba
GolLLIKA MyXMM Macalalapra OUN AHHK OUP MAWIyMOTIapra sra
3MacMH3. MIrapuru MamtyMoT/iapra Ba YTKa3IITAaH MaTeMaTHK
MOIE/UIANDIApra Kypa, ndnocadra crparocdepala a30T OKCHITAPH

- 030H XOCHJ OVMHILANA MYXUMOUP, AeHMATAHIUTH SHIIMKIA

‘TEKIIMPYBJIAPHU Tajnabd KWIMokAa. IaforeHyrepoinapHuHr
napyanaHn{ HATHXXKACHIA XOCHUN GYIraH XI0pHH GOF/IOBYK METaH
YCTHIA XaM aiipuM ¢uikpnap masxyn. Keiuru inomapnoa na6o-
paTopusUIapaa YTKA3WITaH TaKpudanap OyyTnapmary Mys 6ymax-
. HanapuaA YTaauraH reTeporeH peakuHsuiapaa a30T OKCHATAPHHUHT
haosr YpHY GOPITHTHHN TACKUKIANH.

Bbappar, ConomoH Ba Gomkanap roMoHHIaH “Nature”
. XypHanuaa (1988) swnoH KuaWHra" Maxkonanapia O30H
YTIKOHMHUHT Mai1o GYIHILN MexaHn3Miga xtop okcrip (ClO)
- HHUHT JTAMEPIaHUILIN PeaKUMACHHMHT AXAMHATH KYpCaTHIAraH,
Kyiinna ApkTuka taxpudanapura acociaHuG VIKOH XOCHT
Oy crpatocdepata Kasmai peakudanap coaup GYmHILK
udonanad Gepunray,

Cl+0,—> C0+0
o +0 —>Cl+0,
Q10 +Cl0 —M +CLO,
1,0, + v —> C1+CIOO
CI0O +M —> C1+0,+M

CL,0, + hv —»> C1+0CI0
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OCIO + hv — O + C(]

Peax1ipst 3aioK1p MeXaHH3MUAa GOPTraHInrd yayH XaM Xyaa
Ky OocKiuka GopamM Ba TYAUK, YPraHHIITHK T_a.naﬁ KHNagu.

[uapar kuemoTanapyuaa O30HHHHT MapYUIAHUNIA PaguKaN Ba
(DOTOKMMEBHIL PEAKIMAIAD MEXAHM3MI OHIAH OOFMK/IMIH XaK1Ia
xaM Mawtymornap 60p. CyBHUHAr ¢asoBui YT 6wiaH GOFMUK,
SIEKTP KUMEBMIA PeaK1AUIap XaM ¥3 POMMHU YiiHarmy. My3 €k ruf-
paT XpUCTAUMAIAPHHMHT BYXYITA KeJMIIMAA KATTUK, 103a1apia
MEKTP 3apAIIApH HHFWIAM, GYHUHT HATIDKACHIA BYXKYATa KefraH
norediaap dapky 300 B rava Gopami. Os0HHM apyanam yayH
xammacy 6y 2—2,5 B ra TeHr noreHUManIap dhapki eTapmImp.
DOTOKHMMEBWII peakLiHANApIa XaM, WEKTp KUMEBUH peakiia-
NApAa XaMm cysHUHT dasa y3rapuiiapy Tyaitiu yra daon peareHT-
nap XHMcoOaHIaH 3PKHH SMeKTPOHAAD, 3PKHH pagyKaiap, HOH
PATHKANLIAD BYKyQra Kemami. Yiap §axar I0KopH XapopaTiariHa
AMATA OLLIIIM MyMKWH GYIITaH TepMOIMHAMUK KAPIIIHKHH €HIHO,
KATTHK, COBYK, WADOMTHIA XaM PCaKIMAHM aMaNra OlHpamd.
THIpaT/IapHU CAKAORTH CHCTEMAIAPIA CYBHUHT (pasa y3rapHiuiapuia
PEAKLIMSHWHT T¢3 $3rapuiin Taxputaga HCOOTAAHM.

T'a3 ragparapuna GoTOKMMERHIH peaklUAIap caMapaiiv ¥yTagH.
KatTuk ¢azanap HypJaHTHPIWITAHAA GOTOKFUKIL XOMHCACH, XKy.Ia
IOKOpY KMMEBWI (Hao/UIMKKa 3ra OVAraH 3pKHH SNeKTPOH Ba
PagrKAUIap By:xyara Kenanu. O30 6Yran 1WapouTia TepMoan-
HAMIK KAPLMWIHK KaMaiHG, peakLiid Te3TMIH oliany Ba Gy Oolll-
Ka XIWI SUPHKMILIAPTA XaM TABCHP TATH. [HAPaTIapHUHT XOCHIT

- HYMNIMIA XOMAINE Iy XKyMAaZaH, O30H XaM KOHLUEHTPIAHAIN

KeHMK PoToNu3 KapaéHwia siHrH 10KopH (PaonankKa ara Gyuran
peareHTIap IPKHH MEKTPOH Ba PAAMKAILIAP, JEKTPOHIIap MaHOaH
6yIraH MoH-paJuKaLIap Xocil GYnann. YIapHUHT 030H OwiaH
PeaKIHATa KHPHLEWIIHY Kyiaary ooovii cxema 6yiiraa yranu:

0,+2¢ +2H* —» O,+H,0
H,0 +0, —> H,+20,

By pe'eixumnab KHCTIOTATH MyXHTAA YTamu, byHIaH TalKapH,

" KyHHAATH peakiMsUIap XaM aMaira OUHINH MyMKMH:

0, +C—>Cl0 +0,
LA
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0,+2H —> H,0 +0,

Atomap xomparu xiop 6unan sogopon (HCl) ¢peoruiapu
CYBHMHT (DOTOIM3H HATIXKAacKHIA BY:Kyra Kesama. By peakiwmsuiap
naboparopusiia CMHOBAAH YrKaswim. Bytiias “ras rugpamiapm
030H KYIlIaHAACK” [IEraH XyJIoCaH!W YUKAPUII MyMKHH.

Arap BIlLllapes omnan P.ILIMoBuneiikonapHuHr TaXMUHH
aMajljia TacAMKJIaHCa, O30HHM Cakjaa0 KOMUIITHWHT MYyXUM
AYIIapuHy a0 YMKuI MyMKuH Oyiamu. Byryaru kyHuoa
arMocdepara yukapud bopuiaérral 030H KyluaHAalapy
B¥MuLL dpeoHnap, a30T-OATHHIYIYPT apaianiManap Ba GoliKa
THAPAT XOCWI KWIYBUWIAPHH TeIMK/IA KaMalTUpHI Kepak.
Crparocdepaia ruipariap Xocus GYIMiiHy O/AHY OIULTHUHT
OupnaH-6up UyIM KYI BaJeHTIM METAUIAPDHUHT Ty3IapH -
EKTPOJIUTIAP, LY XyMJIalaH, ra3 ruapatiapuiy 1ap4ajioBIn
(bropuuiapau cound wbopurmmp. Tabeup goupacu 1031a0
KMJIOMETPra eTyBuYM cUcTeManaH oiaanaHuIl XaM ras
THpAaT/IapUHU Napyanaliyia MyXum axamusirra ara. Teamik i 0308
YOKOHUHUHT ApKTUKa OW1aH AHTapKTHIanaH OolIKa epiapra
TApKATAIIMHUHT OJIMHU OJNULI JapKop. byTyH 6uochepanu
yaraprupul 000puIty MyMKUH OYiras XapaéHHUHT ONIM
OJIMHMAaca, y EMOH oKubaTiapra ojivb KeJMii MyMKHH.

AtMmocdepana oNTUHTYTYPT OMpUKMAIapy XaM yupaidiy. Yiap
BYJKOH rasjllapuflal axpajiaiu, YHWHIIEK, OpraHuk
OUpPUKMaapHUHI OaKTepUsIap TABCUPWAA YUPHLIIHAAH XOCHII
6ynamu. OxeaHnapaa XaMm ONTHHIYTYPT JMOKCHIM XOCHIT GYI1aiu.
ArMocdepana Tabuuii paBuiia Xocua OYJIyBUM ONTHHTYIYPT
OupuKMaiapy MUKJIOPU XKy/a 03, 1y cababnu yiapHu Xucoora
onMaca xam Gyriam. AMMO KaTTa 1axap Ba CAHOAT paiioHmapuna
ONTUHTYTYPT OMPUMKMaIapy MUKAOPMHWHT KYNaiinb Keruium
XaBqVId BasusT TYFIMPUILM MYMKUH. XaBOHM 3aXap/ioByy ras -
ONTUHIYTYPT auokerim (SO,) YTKUP XUIIM, CACCHK, Ba 3apapin
mozaiapaat oupuaup. OATHHIYTYPTIM pyIanap KyAnupuiraHia
(merasur cysbdumm okenwianamm) SO, MUKIOPH KyTaiub Keranu:

27n8(k) + 30,(r) —= 2Zn(x) + 2S0,(r)

AKlIza onTuHTyryprim pyiaiap spuTHirabia axpaiuo
unka€rran O, HuHr 8% v Xasora axpananv. Axpanaérran SO,
HUHT 80% 1 KymMup OGUIaH HePTHUHT EHUILTA XUCODUTA YUKAIIN.
AKII1 na ka3m6 onmHamurad Kymup rapkubuia 8% rava (Maccacy

452

6Yiinua) orrrMHryrypT 6opauri uiHu Mypakkaonamrrupamu. Ly
cababmu AKIL na armocdepara iwnura 30 man T SO, unkapub
TalUiaHMOoK 2. By Mojiia kaTTa Mojuiuii 3apap KeJITUpUILIY OuiaH
OUp KATOp/ia MHCOH CORIMFUTa XaM 3apap eTkasMokza. SO, rasu
SO, raya okcuinaHraHaa yHUHT 3apapu siHala opTain.
ArMocdepanary Maioa 3appavaiap Karanusarop BasugacuHu
Yyraranu/a Gy xapaén siHana Teanainany. Xocu 6yimrand SO, rasu
cyB TOMUWIapy O11aH GupUKKO, cypaT KMcaoTa XoCh1 Kilaau:

SO,(r) + H,0(r) — H,S0,(c)

Cxanaunasua sa lllumonuii EBpona mMamiakatiapuaa
“HOPAOH EMFUP HUHT KT EFULLIM MABIYM. Emrup cysiapuna
cyibhar xuciaorauunr 6yannm xinnapna GanvMKIapHUHT
KaMmainb KeTHIIura, Ba yMyMaH, SKOJOTUK 3aHXUPHUHT
oyswminira onub ke AK L na érysum “Hopron” éMrupiap
KYJU1ap CyBMHUHT TApKMOMHU OY3MOK/1a, METa/UI MHILOOTJIADHHN
KOppo3usira ydpartasinTi, XUueéOoH Ba MaiinoHjaapaarv caHbar
acap/iapyHu (XaTTo MapMaplaH sicalraH XaWKa/UlapHU XaMm)
HIJIaH YMKApMOKaa. AMMHAK Oop eprapia KMCIoTa-acoc
peakImsicl amasra omvo, aMmmoHmii runpocyisdar NH,(HSO,)
éku ammonuit cynugar (NH,), SO, xocun kunanu:

NH,(r) + H,80,(c) —> NH,HSO0,
' (cyrau €kM KaTTHK)

NH,HSO,(c) + NH,(r) —> (NH,),SO, <—
(cynny EKH KATTHK).

KynrunHa caHoar paiioHJapy OCMOHMHM KOIUIad O/lyBYM
KYIOK, TYTYH H0KOpHIa KaWa STWITaH Tap3aa XaBola TapKairan
aMMOHWIA cynbharomp.

Atmocdepanaru SO, Hu yKOTUIITA JIOMP XKapaCHIapHUHT
UYKIUTY auuHapny oup xonamp. JlekuH 6y MyaMMO XO03Upru
JABPHUHT KeUMKTUpUO OynMaiinuran BasudanapunaH oupu
SKAHJIMIMHM 3CIaH YMKAPMACIUTUMH3 JIO3UM.

A30T OKCHITAPUHUHT P OTOKM M EB U cMOT
(TabuMii TYMAHHMHI CaHOAT YMKWHIM Tasjiapu, HCUTHULL
Kypuiamanapu Ba OouikajnapiaH YMKYBYM apajall-
MaJJaApUHUHT KVIIHIYBUIAH X0ocus OYiran cucrema) OunaH
oornukauru ypranwiran. by tepmunra AKInaru Jloc-
AHXenoc maxpu xonatu cabad o6ynam. Xo3up OyHmaun

453



EKMMCH3 XaBO Maccasjapura 3ra Karra Iliaxapnap coHu Tofopa

KynainG GopaéTraHNurd MabayM. ABTOMOGHUIAD a30T
" MOHOKCHIH axpaTho, armocepanu 6y3ann. Xosup AKIH na
aBroMOOWIbL | MIUTB 1opradia atMocdepara 1 rpaMmra IKHH
NO éku NO, rasi YHKapHIlld aHAKJIAHTaH. 393 gM ra TeHr
TYAKUHIH q:monnap tabcupraa NO, NO Ba O ra mapyanaHanu:

NO,(r) + hv — NO(r) + O(r)

Xocui 6yaraH aroMap KUCIOPOR TYPIH peakumsiapra, ity
XyMIajaH, OMIaH peakuuara KMpHIIMO O30H XOCHI KWIANK.
OsoH O, Hu NO, raya okcHIianmi:

O,(r) + NO(r} —= NO,(1) +O(r)

Xocun 6¥ran NO, sa O, nap aBTOMOGHIIb IBUTATENHAHT
EHUHIMAAH XOCHI Gﬁnqun aMMHaK, CO, CH,, C,H, oneun-
nap, aHemwieH, anpaerdanap sa SO, nap GmaH peaKuHﬂra
KMpUILHG Typiu MOAAATApHU XOCHT K,ma.zm Bynap CMOTHHHT
Kyvyaiuiukra o1ub Kemaad. YHUHT MUKAOPH iaxapiapia
KYHHMHT MKKHHYH SpMHOQ, AMHIKCA, KEUYKYPYH KYTIaiHiiH
Taxpnbaa aHuKIaHraH, 6y WHCOH KY3HMTa KyHAa KYpHHUD
Typras xapdiu xooucaaup.

ABTOMOGHINAPIAH aKpaTagTrad raxiap rapkuouna yrnepon
MOHOKCHUTU XaM Gop. ¥ manupoc TYTYHIIA XaM aH4YaruHa
MUKIOPHA Yapaiini. By MOmIna MHCOH KOHMIATH reMOr/Io0HH GiinaH
GapKapop KOMIUIEKC XOCHT KWIFAHINT U ¢abatimi xasd TYFImpan.
Armocdepana CO MUKIZOpY KYTIAATaH capi KOHHIHIL OpraHusMra
KHCHOpOT, eTKa3HG GepHll XycycHaTH Kamaiimh Gopamu. by
WHCOHHMHT (haoy MeXHAT (paoNHATHHM CYCARTHPATH, YHH JIAHX
KWIAMM, MEXHAT YHYMAODIUTMHY HacafiTupann Ba 11y KaGu
BowKa Katop adicycaaHap/ v XOTHCANapHH KeJITHPHO YuMKapaTi.

Vraepon quoKcHan 61iaH cys OyFH HHGPaKH3II HYplapHH
IOTYBYM ATMOC(Epa KOMITOHeHIapH Xucotnapami. Ly cababmi
aTMocdepagary Yriaepol ZMOKCHIHMHT MUKAOPH IUTaHe-
TAMM3HHHF 06-XaBO 1IAPOMTHTA TabCHp 3Tagu. KelHHrn ¥H
inuKIapaa Kymup, Herh, TaOHUHA ras Ba OoIIKa MUHEPAT
KAZWIMA GOITHKIIADUHUHT KYTUIa0 EHIMPHINILHN XMCOOUTa
atmocdepana CO, HHHT MAKHOPH OMPMYHYA OPTHO KETTaH/IHI Y
CE3IMOKIA. Emmmap}nmr OyHzaii Te3mK Ta CHIUPHITHLIMAA
KUCKA BaKT HYM/AA [UTaHeTaMu3 00-XaBocia y3rapulap pyi
GepuLIL Typra rar, erad ¢GHKprap yprara TaliaHMOKIA.
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Jyuémaru MWUIHOHNA0 aBTOMOGHIIIADAAH aXpalaérraH
rasjap MHUKIOPHHY KaMaiTupuul 6unad Oy MyaMMOJIapHH
OMpMyHYa Xal KUIHII MYMKWH, aeraH ¢HKpiap Yprara
TanuiaHMoKaa. AMMO Oy YopaNapHHHT KYPHJIMIIN XKyIa
CEKUHJIMK OUNIaH GopaéTraHnuri KMIUIMJIAPDHH TANIBUINTa
COIMOFH JIO3UMIHTH KYPHHHO TYpUOIH.

XXV 1.030H KATJIAMHHH CAKJAII BYHHYA
XAJKAPO XAMKOPJIHE

Oz0H KaTnaMMHH caxnaaurga bupnamras Mwuiatiap
Tamkunot (BMTHEHT ATpodh MyXHTHH Myxodasa KHANII
nporpammace (FOHEIT) katta ¥puH TyTam.

Oz0H xaThaMyHp Myxothasa K OViia XanKapo MUKSCIaru
unmap 1974 funna Gouvtanmd, Uly fimn maskyp macana GVitnda
KOHBEHIMATA TaHEprapnuk Kypuiaa GouvtaHaw. KoHBeHUMIHH
Tall€pnain Ba ynapHy Kabyn KIIHIU YIyH VH OMp I BAKT KeToH,
HHuXoaT,1985 fmaa kaGya KrunHap, “O30H KaTIaMHHE MyXodasa
xunui Oyiua Bena koueeHImsack” Gy Gopaga macTiabKu KamaM
6ynmu. 1988 HTHHHT Ypramapura Kagap KOHBeHIMIHH TyHEHHKD
27 mammaxkatH Ba Epponma Miktucomuii Yiomacu uMzonamm. 18
MaMaaKaT, Wy xkKymragad, MAX Guiad YkpavHa xaM yHH
TacIMKNaoH. KoHeeHms ayHE 6¥iia xaopdropyraepomiap mimat
YHKAPHLI, KJ/LTAll Ba YHKAPUG I000OPUILHM TeKIIHPHG TYpUIL
XaKHOard IIPOTOKOA Pe30TIOLHACHHM Kabyn Kunau. Xnop-
dropyrrepognap OGVinrga sKCnepT/iap HIUH TypyXH (BeHa rypyxy)
Ty3wimM. 1987 innmHyHr ceHTa6pyna MoH-peanna 56 MAMAAKATHITHT
BaKWIIapy MIUTHPOKHAA Xankape KOH(epeHIUs YTKASHIIM.
KotitepeHuusa aspozonnap, COBYTIHY KypHAMAZapu Ba Houka
MaKkcamtapia KyMNaHUIAETTaH XKop-propyriepoanapHUHT
APMUCHHM KHCKAPTHPUII XaKIIA KApop KabyJT KIITH Ba IIPOTOKOI
Taképmam, O30H KamiaMHra TAbCHP STAIUTaH MaXCY/IoTIapHHHT
VYIaH HKKH KHCMMHH K16 yMKapagdraH MaMiakaTiap
NpoTeKOoaHM Tacavkmamuiap, 1lyura acocad 1-xkampanmara 1
TPYIIIara KUpyBYH MaxcyroTIap HILIa0 YHMKAPRIT Ba YHH K3Liai
1986 inmarngad oumé KeTMacaurd TabKMIVIaRAK. 1 Tpymmara
KHAPYBYH MaxCynoTaap HIpiad dukapum 1993 iwira xenu6 20
douzra kaMafimupwinmn Tanatd xuwinHon, Modpeait Ba Benama
KabyNl KWIMHTaH XaIKApO MYXHM KAPOPNApHH AYHE ONHMIApU
CHAKMAUNTAH KYTHO onmutap. Mramua, Hnonus, MI X Ba boliika

_MaMJ'IElKaT BAKWIapH O030H KATJTaMHHH 6}’3YB‘IH- MOITAIAPHH
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MILIA0 YMKAPUINHY KaMaWTUpuUILl Ba YAApHU 3apapcu3iapy
OujaH aaMallTUpUIl Xakuna (GUKp IOpuTAuiap xamna 6y
MacajaHu XaJl KMJIHIIIA XalKapo KydlapHU OHMpaallTHPHLL
sapypaurunu ykrupaunap. Iepmanus, AKI, @panuaus Ba
L Benysrunr xamkopiaukaa siparras Y EOTTC noitmxacu xam 0y
bopaga Wik Kajgam 6Yinu. Yiuby noiuxaHuHT acoCHi MakKcaly
Apkrukanunr Inunbepren artpodwunary 030H KaTiaMUHM
TEeKIIUPKII Ba Hazopar Kuino ryputiaup. Taxpubdanap AKIL
HuHr 1987 imnu Ywmmuunar [lynra penacuna onu® Goprat
WIMMEK Ky3aTyBiapu acocuja yrkaszunau. Taxpubanapna
HACAHuUHT crpartocdepana yuya onanuraH Ba 3appadaiapHu
aHUKJIALIra MOCIAHTaH Jla3epiyd KypuiMa XamMaa MAaccnekT-
poMetp OWJiaH KMXO3JaHTaH Te3dyuap TaiiépanapuaaH doina-
nanwi. ®pannmst owian [epmanus nabopaTopusiapu XakMu
35—100 muur Ky6 MeTpau 5 Ta aspocraT axpatiu. byjapHuHT
Xap 6upuaa 28 xkuwioMerp GalaHIMKAa TaXIui YIyH HaMyHa
OJIYBUM KHX03nap YpHatwiraH 6ynub, KelUH mapaiuoTriap
épmamuaa epra onu6 Tywmiaaan. Onumiap ApKTHKa yCTHAATH
030H YIIKOHUHWHT a0 6Y1uiy AHTapKTHIAHUKH CHHTapUMHA
€KM y3rayaMmu jeraH caBojira jKaBoO m3jall Makcaauiaa MaHa
wyHaai wuuiapay bouuiad obopauiap. z

1987 itmnnunr okTsopuaa byiok BpuTaHUsIHUHT AHTApKTH-
nmanaru Xomim beit cranumsicuaa crparoc)epaHiHI 030H MUKIOPH
Yiuanu6, JJobcon oupnuru 125 ra teHrnury anukaadau. by 6upnuk
1985 i 150, 1984 it 190, 1979 #innu aca 273 ra TeHr neb Kaiin
arunamd. Yrran MWuiap numua 030H MUKIOPY WKKHM Gapasap
KaMairalInry Taxxpubanapaa aHukaaHan.O30H Telnury naito
oynranauru ManayM 6ynau. Ozon temmru 10 MuwuiMoH km?
MaMAOHHU srajuiara om. bynpaii renmik 1988 innHuHT nacriabku
uKKY oiin masomuaa Hvmonnii KyTona xam Ky3aTUaraH CAaKCOHUHYH
ivpiap Vpranapuaa MIIX onumiiapy 030H KaTiaMUHHU Yirual TypraH
CTAHIMAIAP MARIYMOTJIAPUHM KOMITBIOTEPApIAa aHAIN3 KUinb
Mocksa, Kues , cobux Jlenunrpan (xosupru Cankr-Ilerep6ypr),
Spocnapib Kabu iupuk 1waxapiaap yeruza xam 50 ra akun Maiina
XaMIIa KHCKA JABPIY 030H TELIMKIIAPH Taiao 0yinub yTraHnuruim
Kann kunauiap. Yastpabunaadiia Hypiap Kylaidranma epiaari sHr
Maiina JKOH30T/Iap XaM 3apap KYpUINU MyMKWHIWTH WCOOTHAHTaH.
O30H XyXaiipa sIpOCH—XPOMATUHHU TApYanaiiy, OKCHIHWHT
OVIMHUILIM Ba KYTIAHWIIIMHA TYXTATAIN.

Kucka tynkumm yasrpabunadina HypIaHuil onamiapia
ae3okcupu bonykiienH kucnora (JIHK) Hu — Haciuil KonHu
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~ Oysanm, xarro ynumra xam oiau6 Gopuind MyMkuH. TYIKuH

Y3YHIMTH 255—265 HM atpodmary HypiaHuiaa XaBquia BasUsT
TYFUIAIA.

O30H KaTiamu KamairaH capu, crparocdepa coBUU
Gounaiinu. Ep o3acu Ba xaBo ucu® keranu. By xonarHu kapboHat
anruapuamn (CO,) tydainm ByXylara KeayBuu “mapHUK
camMapacy””HUHT 3apap/iv TAbCUPUTa COMMIITAPULI MYMKHH.

3bekucron Pecriyonukacu Baswpnap MaxkaMacUHWHT
2000 itun 24 suBapna Kadyn Kuwiran “O30H KaBaTUHU XUAMOSI
KWIHII COXacHuary llapTrHoManap 6yinua V36eKucToH
PecryOnmiKaciHUHT XaJIKapo MaxkOypHATIApUHY GaskapyIl yopa
TagoMpnapu TYFpUcUIa TU Kapopu BeHa KOHBeHILIMsICH Ba
Momnpeas IpOTOKONMHY KY/U1a6-KyBBaTIIOBYHM JABJIAT XYXOKATH
6316 MamIaKaTHMMU3 SKOJIOr MSICHHN SIXIIMIALNTA KApaTUiraH
MYXHM XyxoKaTiapaad 0upu 6Yimb xusMaT KAmamu.

1989 iivnuHr 1 ssHBapuaa 030HHM XUMOS XWIMLI GYitmya
Kalys KwimHran Xankapo MoHpean nmpoToKonu Kydra Kupuo,
030HHHM Oy3yBUM Monfaiap MIwAd yukapuinay 10 i wauna
kamuza 50 counsra kamaitrpuin Ky3ma Tyriima. AK I, Kanana,
Hopserus, fAurn 3enanaus, Mekcuka, [Isenus, Mucp
CHUHTrapm Mamakatiap Oy Xxainkapo IHIapTHOMaHWH
TaclUKIanuiap.

1990 iivynunr mionuna JlonaoHaa YTkasuarad 6up
xadranuk durmmamga JyHEHUHT 70 MaMIakaTUIaH KelraH
OoJIMMJIap 030H KATIaMWHM KEMUPYBYM KUMEBMIT MOIaapHu
KaMauTupuil 6yiinua Xajlkapo MUKECHA KeIMUIMO oauiap.
Tyswirad npoTokos HIapTHOMacura Kypa Kabysl KWIMHTaH
KapopiiapHH baxapuil KaTehii Tanab KuwmiHany. Llyara xypa
2000 #imnrava xopdropyraepomiap (dbpeoriap, xiazaresariap)
niiad ymMKapuinHy Kamuzaa 50 ousra KamadTHpUII Ba yapuaH
doiipanaHuIIHU XaM LIYHYa MMKJAOPAA O3aiTHpHMII KY3na
TYTHLIN.

OKONOrUK BaswATHY siximiau Makcamaa Heio-Mopkna
1984 jimm MynuImmanurer (Maxaumit Y3-Y31HM UIopa KT
OPraHyv) TOMOHMAAH SKOJOIMK TTOMMIAS] TAIUIKHI KWIMHIM.
Bynmaii xaiipsii uit 3epo GOLIKa MaMIaKaTIapaa, 1y XXyMJIaIaH,
OM3HUHT MaMIaKaTUMM3/Ia XaM TALIKWI KWINHCA Sx1u Gynyp
/M. DKOJIOTHIK NOJMLIMS IIAXAPHM Xap XU/ 3apapiii YNKMHIMIAP
GuiiaH MQIOCTAHTUPYBYH IAXCIIAPHH, 3aBOJ Ba KODXOHATIAPHH
131120 TenaM, AlGIOPIAPHM JKa30Mal XaMIa XapruMa CONamy.
O6-xaBORIHT OY3WINLIMHI Ha30paT KWIKIL, CyBiapHU Hdrioc-
JNAHTYPMACIVK Ba TO3AIMKHM HOpMama cakjiab TYpHIl Xxam

-]'IOJ'IHLIHH XOIMMU 3MMMacHra IoKJIaHTaH. DKONOIHK MOJULIMS
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XONMMJIAPHU MAXCyC KUHUM-KEUaK, pecrparop, KYJIKOIT, TYTINOHYA
Ba OOLLIKA 3apyp aHXKomap OWiaH TabMUHIAHTaH OyJ1anm.

Oxkasa cyexapum To3ajam MyAIapu. AKaICMUK
W.B.IlerpsiHoB TabnaTHuHr Oy10K MHBOMIApUAAH OMpK OyaraH
CYBHH YYFJ1a0, Y3MHWHT YHTA OaFMIIUIaHraH Maxcyc KUTOOMHH
“IHyHénaru sHr axkoiub Moniaa”™ ned ataraHn 6exku3 sMac, anoarra.
by oM cyB Ba Tabuat GOMIMKIAPUHI TO3a TYTHIL, ViapiaH
patmoHan hoinanaHuill Ba KeJTKaK aBI0/A YUYH cakjialll coxacua
KarTa uuuiap Kuiagrrad impuk myraxaccucaup. M. B. Terpsinos
CYBHM FB30371aLL 3apyP ICAIU, MHCOHHSIT Ba XXOH30/1/1ap cyB OmjiaH
XAET SKAHIUTMHU TABKUVIANIN. AMMO AYHEHUHT XaMMa epunia
cyBra bTH0OOp OMIaH KApaJsnTUMM, Y 9b303TaHANTUMMU?
Adbeycku, yHIai amac,

Xo3upru BakIia “okasa cypiap” araMacyt Ky KOPXOHa Ba CaHO-
ar bupnanmvanapuaa Te3-Te3 TUTa oiimHaaurad oyaub kommm, by-
HUHT OOMCH KOPXOHA/IAPIAH OKMO YMKAETTaH CyRiIap UIocanu-
11 Guman 6Up Karopaa ¥3una KynruHa KMMMAaTI KOMITOHEHT-
JIapHU XaMm 0KM3ub KeTMok1a. Okasa cyBaap TapKuOMmaru 3axap-
JIM Ba 3apapiiv MOIJIANAp JIYHE okeaHuHM Oyrrasiy, Cysnapiaru
KUCJI0Ta, ALIKOP, KYPFOLIWH, MUC, CUMMOD, MOJIO/IEH, PyX Ba 11y
kabu 6o1ka mMeraiapan? Muimra KopxoHaiap XMcobuaaH cysra
OKMO KeTaGTran MUHT-MMHT TOHHAIA0 KUMMAaT/IM MeTauiap OumaH
OMp KaTopia TabuaT MHBOMM — CYB TAPKHOMHUHI XaM Y3rapud
OopaéTratyIMrMHN XMcoora OIMOK, 3apyp.

MamnakatumMnu3ga Oy Macajajiapra KaTra axaMusT
OepunmMorna. ZKymianaH, HMpUK KMME KOpXoHalapnaa oKaga
CyBAapIaH Ty3, METAJU1, KMCJI0TA, MIIKOp Ba OOIIKA MOIIIAIapHI
TyTHO KONyBUM (DUIIBTPIAp, KAaTAIATHK MOc/iaManap, anmnapar,
CHAMPUIL TTeWwIapy MIITra TYIUpWIIKM. MeraHomn Ba riIMKOLTApHA
yigad KoJyBUM KYpUiIManap Wilra Tyluiiyd 6ujiaH cyB
XaB3aJIapy 3apapiiv MOIIATIAP TALCUPUIAH Xauoc OYIIIN.

Kwnmé canoatuia cyB Ky uumiarwininy Mawiym. Ly cababnu
KEHAUHIM MuUiapaa KaM CyB MILIATyBYH TEXHOMOTHK JKapaéHiiapHU
WILITa CONWLI, OKABA CYBIAPHM TO3a cakjiaraH Xoia yaapaaH KyTl
yK/Uiapaa (oinananui iyrrapy niad unkpwy. Okasa cysiap
ajox|ia MeXaHMK Ba KMMEBMU To3anamigaH ytubd, OHOIOrMK
MHILIOOT/Iapra Ba CYHIpa ancopOILiMoH To3asalll KOJIOHHAIapura
obopunann. Oxapa cyBiapiaH Ol TY3M, LIEMEHT ILIMXTacH
KOMITOHEHT/IapK Ba DOLIKA MaxXCyaoTaap oMMHMOKIa. By uiiap
KOpXOHAra Wijivira y4 MJIH CyM UKTUCOINI caMapa GepasiriTy.

OxaBa cyBilapHM KaJIbUMi Ba MarHuil kapbosartiaap,
AIOMUHMI Ba TEMUP TUIPOKCUUIAD EpaaMua Tozanatl Uy-
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JapuaaH caHoat MUKEcuna oinanaHuaMora, by Gopis

kpemuuii (1V) - okeun, amiOMUHHAN OKCHIL BA LEMEITTIIP XM
KeHr nutatnimoraa. Lyp cysnapaan uy yk ey o Ok
CyBlap/aH TYPJId METaLIapHU axpaTtuO oauin na Dok
MakKcaiapaa MOHMTIIAP XaM KY/wraHiwaMora. Jlenrns w anpe
CyBIapuHKA HedTIaH, MOM Ba 11y Kabu GOLLIKA MAXCY AT

TO3AIALLIA XaM I0KOPUIA aUTHIITaH yeysuapaat (DO i,
KnME KopxoHanapuaaH OCMOHTA KYTapiar it raviap
tapkuduaaru CO, CO,, SO,, KYPFOLIMH - PyX XAMIA MUK

YaHTY Ba 6okaizap arMocdepanu ndocaanTHpin, Xoipri

3aMOH TEXHHMKACY aHa 111y 3apapiu apaiatimMa wi S inpim
TYJIMK, TYTH0 KonuG, yiapau Goimamy uiutap yay i kY
Kypbn eranu. Aparuwirad aacopOLMoH KoaoHHanp, (pinip
Ba TYPJiM IOTTAYWIAP XaBOHM TO3a CAKIAL MMKOH I ST
Xo3upru KyHaa armocdepara KYTapuaacrran raimpinii

70% nau Kynu yuwiab komuaMokaa. Bynmaan 6yen armocepiatin
UGAOCAAHTUPYBYYM YWKHUHAM Tasmap MUKIOPH Wi cuitin
KaMaiin® Oopasepanu. Taimkua sTiaraH sHru DOUKIpMA,
Jrabopartopust Ba OYaumIap aTpod MyXHUTHH MYXO(asn K
OVitnua WIMMI-KOOPAMHAIIAS ULLIAPK, JOUMXA B 11y Kibi
6omka MyXuM BasudanapHu amanara owupuin Oumunn
LIyFyJUiaHaauaap. Xap 6up kopxoHa Ba Oupiatima Y
UIYHAAR viwiap OWiaan yFyanaHyBud OVIUM CKUH EpY I
ora OYIMUIM Kepak.

Pecnybaukamusia atpod MYXUTHU MYXO(asa KU1
Oopacuia JIMKKATTa Ca30BOp MHLIAp KAauuAnTu, Tabuiariin
Myxodasza KUTUIl BUAOSAT OYmuMaapu ki coxauap OV
HasopaTt MUUIapuHyu oambd 6opmoxaa. Okapa Cymiapait
METAUIJIAPHU aXxpaTud OJYBUYM SHTH HOHMTIAP CHIITE)
KMAMHMOKIA, copOeHTIap CHHOBAAH YTasmu, siiimn
MocjaMajiap uira comwHasnTi. OKaBa cyBIapMiH XpomM i
DYXHM akpaTtubd ot cxeMacy Mimiab uukuyin, “Hasouiasor™
nu1abd yukapuil oupialmacuaa Kesiaxakia okasa cymiap
xaxmu cyrkacura 4000 m? ra eragu. Bynaaii karra MUKJIOpIari
CYBHHU TO03aJ1a0, yHIaH KauTta Qoimamanuin pa axparud
OJIMHYBYM Maxcyiotriapian donaananmin KVt Ty ruiaimn. by
SIHTMJIMK XO3UPIy KYyHIapaa aMalira olmpuiMOK/ L.

LlemeHT, OXaKTOIl, FUIIT Ba BOLIKA KYPHJIMIL MaTe-
pHannapyd KOpxoHalapujaa Xam mneudapiad axpaand
YUKAJUTAH Ta3 XaMia YaHTIapHu aTMochepara YnKapMaciuk
OViirua IUKKATTa CA30BOP MILUIAP KHIMHMOK/IA.
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YuKUTCU3 TEXHONOTHWA IeraHfa KOpXoHana uiijnad
YUKAPWIAETTAH MAXCY/IOTIAPHUHT XaMMaCH XaslK, XyKaauru-
HUHT TYpJHW coxajlapuia Ky/JulaHulaa, AeraH MabHOHHM
AHTJIAMOK, Kepak. PeakTopiapnan axpainran YUKWHIU KamTa
MANUTAHUO, KEPAKIN MAXCYJI0TIra aiiNaHTHPAIMUTaH TEXHOIOrHsl
yuKrHIMcHs xucobaanamm. KYKoH Moii KOMOWHATHIA UATapH
YPKAHIM XUCcOOTaHTaH aHaK, y3yM Ba IOMUNOP YPYFIapuIaH
SHIAM KOCMETHKa Xamaa (papMaleBTHKa YUYH KUMMaTIu
MAXCYJIOT/IAp ONMHAETTAHIMTAHA Kain oTvil Kepak. [laHak
MyCTAOK/IapuiiaH MOTOpJIapHU To3aJIallia (olimananuIMOKIA.

Hedray KaiiTa uuuiam KOPXOHANApUIA XaM YMKUTCH3
TexHomorus amanra ommpwirad. Hedrnan onrHysum Gapya
MaxCyJIOTJap XalK XY KaJuTWHWHT TypJAu coxalapuaa
KYJUlaHWIAETTalIurn xaMmmamusra mabnym. HedrHunr
guKUHICK 63/1ran acdaiisT Ba GMTyMIap xaM X03up Y1a 3apyp
MaxcyJ1oTra aiiaHim. )

OnManvk, Haponii Ba Ynpuugaarn KumMe KopxoHajiapuina
SKOJOTHS Macajlajapura Karra axaMuaT OepuIMOKJIA.
Kenaxakia Hadakat MasKyp KopXxoHaiap, 6aiku pecryonu-
Kamu3agary 6apuya 3asomiap, unuiab yuKapuin oupramma-
JIapy, KaTTalo KWK pupManap YMKHHIAMCU3 TEXHONOrmsra
YTKA3WIMOK/IA Miu1ab YMKApUAETTal MaxcyJioT Ba Oyromiiap
XaM JKaxoH aHao3anapy japaxacura KenTupuiMokia.
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