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KIMYOVIY TEXNOLOGIYALAR

MHTENPALUUA XUMUYECKOIO U 3KOJIOTMYECKOIO
OBPA3OBAHUE N OBYYEHUE

A.[x. KypbaHoBa

YMpUMKCKNIA rocyapCTBEHHBIN Neaarormyecknuii yHmsepcutet

AHHOMauyus

B cmambe npedcmasnieHbl Hez2amueHble hakmopkl, enuswue Ha
2UOpPO3KoI02U4ECKYH0 cpedy 8 pecrybriuke, U HEKOMoOpble Memo0dbl, HarnpaesieHHble
Ha ux ycmpaHeHue. M3eecmHo, 4mo UHMeHcueHasi nepepabomka MPUPOOHbLIX
pecypcos, rnpupodHoO20 2asa, Heghmu, UBEMHbIX U peOKUX Memarsisios, rnpueooum K
Oezcpadayuu naxomHbiX 3eMeslb U 800HbIX PeCcypco8 8 peauoHax, 803HUKHOBEHUIO
2UOPOIKOI02UYECKUX MPobriem.

Knroyeenlie cnioea: rnpupodHbie pecypchkl, 2uGpoxuMusi, 2uOpPO3KONI02US,
UHMePnonuMepHbIl KOMIEKC, 0mMX00bl, 8MOPUYHOE CbipbeE.

MpeanpuaTuamMmM, OKasbiBalOWMMKM HEraTMBHOE BNUSAHME Ha rMOPOCUCTEMY
ropoga Anmanblk 1 npunerawowmx tepputopun, asnartca OAO «AnmManbIKCKui
ropHo-metannyprmdecknin kombunHat» (OAO «'MK») n OAO «Ammodoc-Makcamy.
Ha cerogHawHuin geHb o6bem npousBoactea doccormnca Ha OAO «Ammodoc -
Makcam» coctaBnsiet 100 MmunnmnoHoB. TOHH [4]. urpockonuyHoCTb dhocgorumnca,
npucyTCcTBUE CBOBOAHBLIX KUCIIOT U €ro CKMOHHOCTb K 3aMep3aHuto 3aTpyaHSHoT
XpaHeHne, pasMmelleHne M TPaHCMOPTMPOBKY. Tekywme 3anacbl ¢hocdornncoBbixX
oTxoaoB oueHuBatoTcs B 100 MUNNIMOHOB TOHH. TOHH M OyaeT yBenuumMBaTbCA M3
roga B rog, a ero ytunmsaumsi He coctoutcsi. KonnuectBo Takux oTxogoB Gyaer
paBHO o06bemy [O06bl4M M NPOU3BOACTBA MPUPOLHOrO TUMCOBOrO CbipbSl U €ro
notpebneHunto B 6rvkanwme rogel. Npobnema ytunmsauumn gocgornnca cTaHOBUTCS
BCce 6onee akTyanbHOW MO MHOMMM npudvHam. Hanpumep, TpaHCNOpTMpPOBKa W
XpaHeHne docdormnca B O0TX0o4ax CBs3aHbl CO CreayrwuMyM  OCHOBHbIMM
KanuTanbHbIMKU 3aTpaTamu:

1) kKanuTanbHble BNOXEHUS COCTaBNSAKT OKoNo 12% oT cpegHen yaenbHOWu
ctoumocTn aobblum Ha obbekTax npowmssoacTBa docdopHon kucnotbl (11% 3a
pybexXoM) N 3HaUUTENbHO YyBENMYMBAKOTCA Npu nepebpocke doccormnca ¢ 0AQHOro
MecTa Ha Apyroe ruapoTpaHCnopToM;

2) onepaunoHHble 3aTpaTbl cocTaBnsaloT 17,6% OT cTtoMmocTn nepepaboTku
cbipbs. (B CLUA cTtommocTb yaaneHus cocdormnca coctasnseT 27 gonnapos 3a 1 1
R205) [1];

3) Heobxoaumo BblgenUTb O4YeHb BornbluMe y4yacTKM 3eMnn, B TOM 4ucre
noaroToBMEHHbIE AN CcOo34aHua cBanok docdorunca. BblibpaTb mMecTto ans
3axopoHeHus poccormnca B ropoae Anmarnsik - 3To npobnema:

4) XpaHeHune docgormnca B 30HaxX pasrpys3knm HeMTpanmsyeT cofepalimnecs
B HEM pacTBOPUMbIE COEANHEHUSI N HAHECeT 3HauyMTenbHbIM ywepb HopmarbHOW
paboTe 30H pa3srpy3ku U okpyxatowen cpege. [8], Bbibpocbl AMMC-AJ npumepHo
Takue xe.

CopepxaHue ceneHa, kagmus, QochaTtoB B NOA3EMHbIX BOAax Ha
paccTositHUM 5 KM B HENOCPEACTBEHHOW BrIM30CTM OT 3TUX NPEeAnpUSTUN, OCOBEHHO B
panoHe XxpaHeHus oTxogoB, B 8,3 pasa npeBbiwaeT gonyctumyto Hopmy (P3M).
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Pagom ¢ wmecTtopoxaeHnem Kanmakmp B panoHe ropoga Anmanblk UMEKTCs
6onbwue 3anacokl ceuHua (600-800 mr / kr).

B pmonuHe pekn AxaHrapoH, B 3 KM OT AHrpeHa, ecTb 3anacbl YrosibHOro
LUNaka, KOTOpbIA, B CBOK O4Yepenb, 3arpsi3HSET OKPYXKatoLyl MOYBY TshKESbIMU
meTtannammn (Cu, Pb, Zn, Fe, Ni), n 6oinn obHapyxeHbl BbICOKME KOHLEHTpauum
CBMHLA U KagMusl. B noyBax 3Toro permoHa. Hanpumep, B AxaHrapaHe n AHrpeHe nx
konuyectBo coctaenseT 350-500 mr / kr, yTo BGonee 4yem B OeCATb pa3 NpeBbillaeT
REM. B pawnoHe ropoga Adrnabag (TawkeHTckas obnacTtb) Ha nnowagn 50 km2
3aHAT o6wun o6bem 500 Tbic. M3 pagnoakTUBHbLIX OTXO40B. MHTEHCMBHOCTbL ramma-
nanyyeHmst koneodnetca or 60 go 1500 mkP / 4. B TO e Bpemsi B paunoHe T.
KpacHoropcka (TalwkeHTckas obnacTtb) CTOKM ypaHOBOro NpOW3BOACTBA HAaXOASATCSH
Ha nnowaam 600 Tbic. M3. IHTEHCMBHOCTL ramma-nany4deHnsa ot 60 go 1500 MkP / u.

3arpsaAsHeHne paguoHyknugaMmm Takke 3apermcTtpyupoBaHoO B YPaHOHOCHOM
3achapabaackom panoHe (HaBowuickas obnactb - KbI3bifikym), roe MHTEHCUMBHOCTb
ramma-msnyyeHus coctasnset ot 200 go 1500 MkP / 4, a B HEKOTOpbIX MecTax - OT
2500 po 3000 MKP / u.

B HaunoHanbHOM oT4eTe O COCTOSHUM OKpyxatowen cpenbl B Pecnybnvke

Y36eKknctaH roBopuTcsl, YTO MCMNOSib30BaHNE NOA3EMHOrO ONMpPeCcHeHus npu aobblye
ypaHa un 30n0Ta NpMBOAMT K 3arpsi3HeHut0 nof3emMHbix Bod. OCHOBHOM MPUYMHON
KyCTapHOro 3arps3HeHuss BOAbl SBMSAETCA pas3nvMB TEXHONOMMYEeCcKMX pacTBOPOB,
HapyweHue 6anaHca pobblum u  cbpoca, npuBogsLEee K pacTpecKMBaHuIo
CMeLUaHHbIX TOPU30HTOB.
Hu3knin  TEXHOMOrMYECKMA pEeXUM MpuBen K 3arpsa3HEeHno  MNOA3EMHbIX BOA
MUHepanbHbiMKM pacTtBopamu. Hanpumep, B wxayBaHe, 3adapabage v apyrmnx
bnuanexawmx panoHax CONeHOCTb nuTbeBon Boabl gocturana 10-11 r / n. Mo
AaHHbiM A.CanaxutguHoBa u P.UwaHkynosa [1], pH rpyHTOBbLIX BOA CHU3WUICS, YTO
CBMOETENbCTBYET O WX ferpagaumm wm 3arpsisHeHun. OTO cBuaeTenbcTByeT 06
YBENMUYEHNN KONMMYECTBA IOAEN, CTpagalowmx BPOXAEHHbIMA W SHOOKPUHHBLIMU
3aboneBaHuaAMK, cpean HaceneHus, NPOXUBaKOLLIEro B 3TUX panoHax..

HaBowunckun  ropHo-metannyprudeckun  kombuHat (HIMK)  sBnsietca
MCTOYHMKOM paguoakTMBHbIX OTxXodoB. [Mnowagps nyctowm coctasnsetr 630 ra,
BblcOTa NNOTMHbLI 15 M. ra TeHr. PaguoaktuBHocTb octaTtkoB gocturaet 90 kbk / kr,
ypoBeHb ramma-nons B ctoyHon gambe coctasnset oT 300 go 500 mkP / 4. Bbino
oBOHapyXeHO, YTO MUHepanusauus NoA3EMHbIX BOA4 YBENMUYMBAETCH C YBENNYEHNEM
KOHUeHTpaumm noHos SO4-2, Cl-, Fe + 3, Fe + 2, Se + 6 1 Mn + 2. B ropoae Yukyayk
(HaBownickaa obnacTb) HaxoguTCA YpaBHOBELUEHHOE XpaHWNWLLE YPaHOBbLIX PYyA
MOLLHOCTbIO 3 MSH TOHH. 60nblUe TOHHbI. OKCMO3MLMOHHbIE KOHLEHTpauuu (4O03bl)
konebnoTca oT 10 go 400 mkP / 4. O6obLasa Bce BblleCcKkadaHHOE, MOXHO cka3aTb,
4TO rMOPO3KoNorMyeckass M akKonornyeckad cutyauma B Hasounckon obnactu
KpuTudeckas.

B KawkagapbuHckon obnactu ObICTpOEe OCBOEHME 3anacoB rasa U HedTu
NMPUBENO K OMON3HAM Ha HEKOTOPLIX y4acTKax. OTO BMUSIET HE TONbKO Ha U3MEHEHNE
naHgwadgTa, HO U Ha NNacTMYHOCTb naHawadTa, AMHAMUKY OOHOBMEHHbLIX W
ynyyweHHbix noctpoek. OcHoBHast 3konormyeckass npobnema pervoHa -
obecnevyeHne HaceneHusi Ka4eCTBEHHON NUTLEBOW BOAOW. Bbino obHapyXeHo, 4To
noa3eMHble BoAbl 3arpA3HeHbl peHonamu n Hedptenpoayktamn. Peka Kawkapapbs
3arpsasHsieT ropoga Kapwm n Laxpncab3 xo3sancTBeHHO-6bITOBOM BOAOW, CONIEHOCTb
KoTopown coctasngaeT 1220 mr/ n.

B 1,2 pasa Bbiwe, 4em RBM, 3agepxka He(pTenpoaykToB B BOAE COCTaBndAeT
0,41 mr / n. Cpegn HaceneHuss Habnoganucb NauMeHTbl C CKOMSIEHUEM KaMHEW B

ceneseHke N MOYeBbIBOAALLMX NYTSX.
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Byxapckui  HedTenepepabatbiBaloWwmii  3aBO4 - [MaBHbIN  UCTOYHUK

rmapoakosiorndecknx npobnem B pervoHe. 3anacbl PeHOMNoOB M HedTENPOaYKTOB B
BOJax pernoHa B 2-3 pasa Bbiwe, YyeM P3M. bonbluoe konnyectBo HedpTenpoayKToB
B noyse HabniogaeTcs B panoHe cTaHumn MybGapek u Kapasyn6osop. PainoH
CTpagaeT OT HeXBaTKM NUTbLEBOW BOAbI Nepen KOHLIOM NPECHbIX MUTbEBbIX MPYHTOBbLIX
BoA4. MuHepanuaaums sogbl 1,5 r/ n, xecTtkoctb 11-12 Mr-akB [6].

Kpome TOro, aspogpombl, WCNONb3yemble B paHee 3abpOLUeHHbIX
CeNbCKOXO3ANCTBEHHbIX yroapbsx, Takke ABNATCA NCTOYHMKaMK
rMOpPO3KONOrM4YecKnx onacHocten. B aTux obnactax o CuMX MOp MCMNOMb3ylTCs
XnopopraHuyeckme nectuumabl, B Ka4ectse gedonmanHTa - xfopaT MarHus.

BooHble pecypcbl pekn 3apadwad, npotekawowen no CamapkaHOCcKom
obnactn, Takke 3arpA3HeHbl TSXKenbIMUM MeTannamum - ypaHOBbIMW OTXo4aMu U
oTX0A4amu 3050ToA00bIuN. BbINo O0TMEYEHO, YTO KOMMYECTBO CTPOHUMS, CBMHUA M
UMHKa B BOAe, MpoTeKkawllen Mno Tepputopum, M B MNo4YBe YBENUYUNOCb. bbino
obHapyXeHo, 4TO coaep)XaHne HUTPaATOB M NECTULMAOB B BOAE M NOYBE OTAENbHbIX
y4yacTKoB B 2-6 pa3 npeBbiwaeT cogepxaHne P3M. ObecnedyeHne HaceneHmst YNCTom
NUTbEBOW BOAOW HEYAOBNETBOPUTENBHOE.

CnegoyeT OoTMETUTb, 4TO npobnema obecrneyeHus Ka4yeCTBEHHOW MNUTLEBOW
BOOOW pacnpocTpaHeHa M B CenbCKOWM MeCcTHOCTM [km3akckon obnactn. 3710
NPMBOAMUT K Aerpagauun noysbl, YTO, B CBOK oyepeb, NpMBOAMT K 3abonavymBaHuio
MOYBbI, 3arpA3HEHMIO MOYBbI HUTpaTamMu M nectuuugamn. Hacenenue mcnonb3yet
NOBEPXHOCTHbIE BOAbl ANA ObITOBbIX HYXA, YTO, B CBOK o4yepedb, CnocobCTByeT
pPacnpPOCTPaHEHNIO OCTPbIX KenyAo4HO-KMLWEYHbIX 3aboneBaHun. OcobeHHO OCTpo
HexBaTka nNUTbEBOM BOAbl owyuaetca B baxmanbckom panoHe. WMCTOYHUK
TOKCUYHbIX NECTULNAO0B N TOKCUYHBLIX XMMUKATOB HAaXOAUTCA Ha NnoLiaanm 5 ra Bokpyr
ropoga 3rm3bynak PopuLLCKoro paroHa [2].

C OTHOCMTENbHO TMOPOIKOSIONMYECKOM TOYKM 3PEHUA OH  BKMYaeT
TEPPUTOPUIO, UMEIOLLYI0 PAA MMOPOJKONOrMYecknx npobnem. OT0 OuUEHMBaETCs 3a
cyeT yuwepba okpyxawwen cpene u rmgpoaHepretuke. Npumepbl - HedTaHas,
rasoBasi U ropHogobbIBalOLWaa NPOMBbILLNEHHOCTb. MpUYMHBI NOTEPb rasa u HedTH
BKIMOYAKOT yCTapeBLlyd WMHEPACTPYKTYPY, MeTaH W 3arpsisHeHne aTmocdepbl, B
cpegHeM 1 MUNAAMOH TOHH B rof. TOHHbI CXuralTca U BblbpacbiBalTCa B
atmocdepy. lMopsiwme dakenbl MOXHO yBUAETb Ha npumepe PepraHCKOW OOSMHbI
(AHgwxkaHckasa, HamaHraHckas wun ®epraHckass obnactv) - HarnagHbId - 3HakK
B6ecxosHoro 1 6e33aboTHOro noaxoda K npupoae.

3arpsisHeHne BOAHbIX U 3eMefbHbIX PEeCypcoB TOLUMOKCKOroO pavoHa, rae
pacnonoxeH ®epraHCKMA XMMUYECKUA 3aBOfd, TsbKenbiMW MeTannamu, BOnuam
xBocToxpaHunuwa Y3-Onmoc-OntuH, KokaHackui cynepdocdaTHbIin - 3aBOA,
MwuHréynakckme HedTaHble CKBaXMHbl SABMSKOTCA  ONACHbIMUM  UCTOYHUKAMM
HeraTMBHOIO BO3LENCTBUS Ha OKPYXKaloLy cpeay U rmapoaKosrornyeckas cutyauus

[2].

B Yopakckom, Yopkecapckom, lon n YWrypckom pernoHax, rae UCTOYHWUKU
peaknx MeTansioB pacrnosioXeHbl Ha ceBepo-3anafHbiX ropHbIX Xonmax PepraHckon
AONWHbI, NOYBa 3arps3HeHa TakKMMKU 3NieMEeHTaMU, Kak MbILWbSAK, CBUHEL,, CTPOHLNNA,
MapraHeuy, 6epunnuin. YCcKopeHne ramMma-nosisi Ha NoOBEPXHOCTU paspsia cocTaBnseT
300—450 MKP / u.

XnopopraHmyeckme  nectuumabl  MO-MPEXHEMY  XpPaHATCA  Ha  3TUX
TEPpUTOPUAX, @ TaKKe Ha CerbCKOXO3ANCTBEHHbIX a’3pogpoMax, rae WMCTOYHUKM
9KONOrMYECKOM M rMAPOIKOSIOMMYECKON OMAaCHOCTM HaxogAaTcs B APYrUX pernoHax
cTpaHbl. [loceBbl B depraHckon obnactm OTHOCATCA K uyucny Haubonee

3arpA3HeHHbIX QET n gpyrumn I'IeCTVIHVIEaMVI Mo4YB. HAa HEKOTOPbIX yHacTKax ypoBEHb
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3arpsasHeHns B 38-39 pa3 Bblwe, 4em B P3M. WM3yuuB BbileynomMsiHyTble
9KOMormyeckne n rnaposaKonornyeckne ycrnosusi, OblM npenroXeHbl HeEKoTopble
MeToAbl, MO3BONAOLWME HENTpanu3oBaTb 3TU NPoOBMAEMbl M yNyyWUTb CTPYKTYpY
noysbl. cnonb3oBaHWe HOBOro MeToda nocagku Xrionka Mo MAeHKOW YCNOXHAET
Aerpagaumio 3emMernbHbIX pPecypcoB, OCTaBnss OOMbLIOE KOMMYECTBO MIIEHKU MNOA
3emMnen, nU CTOUT OTMETUTb, YTO NEepuoa THWEHUS MONUITUIIEHOBOW MIIEHKN

npesbiwaeT 100 neT.

MOHUTOPUHI  UCTOYHUKOB  OKpyXatwen cpegbl nposegeH Ha 390
npeanpusaTax, a Takke B XO3AWCTBEHHbIX obuwiectBax ¢ 731 WUCTOYHMKOM
3arpsA3HeHns B paMKax BeLOMCTBEHHOro KOHTPONSA 3a 3arpA3HEeHMEM OKpyXatoLlen
cpenpl, Bcero obcnegosaHo 14 538 UCTOYHMKOB C MCMONb30BaHWEM 0BOpPyaOBaHMS.
B xopge MoHuTOpuHra 1154 nblnerasoovmMCTHbIX COOPYXEHUS,, 74 OYUCTHbIX
COOPYXEHUS CTOYHbIX BoA, 111 xpaHunuw, n 3axopoHeHun otxogos, O6crnenoBaHo
130 nNOBEPXHOCTHbIX BOAHbIX 00bekToB, 185 ManoaddEKTUBHLIX nMbine- wu
rasoouUCTHbIX coopyXeHurn U 30 OYUCTHLIX COOPYXKEHUW CTOYHbIX BoAd, 98
NMOBEPXHOCTHbLIX BOAOEMOB C BbICOKMM YPOBHEM 3arpsidHeHus, 111 mect cbopa wu
3axopoHeHus otxogosB oT [MOK. BbiBfeHbl CUNBHO 3arpA3HEHHbIE TEPPUTOPUM U
NPUHATBI COOTBETCTBYHOWME Mepbl OblnMv NPUHATBI B YCTAHOBMEHHOM MOpPSAKe.
O6bem paboT pacumpsieTcsl, HO 3TOro HeAOCTaTOYHO.

B aToM HanpaBneHun aBTOpbl HaxoOAT MPOCTble MeToAbl M Hegoporue
KOMMO3ULUMOHHbIE MaTepuarnbl (KUMOKOCTb, pacnbifiSeMyl0 Ha MOBEPXHOCTb W
obpasyloLlyo TOHKYD MMEHKY W npefoTBpallalollyo  3anbifieHne  OTKPbITbIX
NOBEPXHOCTEN) BeOYLLMMU NpeacTaBUTeNAaMM LLKOMbI, NPOBOAALMMN UCCreaoBaHUs
NO YCTPOWUCTBY ANA YBMNaXHEHWUs TpyHTa ceTen (pacnblfieHne unu pacnbifieHue. )
rmgporenn. B aTtom HanpasneHun wuccrnepoBaHus BegyTtcs B TBYAMA nop
PYKOBOACTBOM [OKTOpa XMMUYECKMX HayK, npodeccopa .N. Myxamenosa. B aTtom
HanpaBfieHMM COBMeCTHO ¢ npodpeccopom [.A. MyxamenoBbiM, [LOKTOPOM
TEeXHUYECKUX Hayk, npodgeccopom M.M. XadumsoB Takke MNpoBesi UccrnenoBaHus.
Mpumepom aToro ABnNAeTCs UX nccnegoBaHve No NpegoTBpaLLeHno paguoakTMBHOIMO
3apaxeHus Ha YepHOOLINTLCKOM aTOMHOWM 3MEKTPOCTaHUMK, KOTopas noTepnena Kkpax

[3].

[aHHas HayyHas paboTa HanpaBreHa Ha MofyvYeHMe TEXHOSTIOMMYHOIo WU
HeJOopOroro KOMMO3ULMOHHOIO MaTepuana, WCCreaoBaHUs KOTOPOro COCTOAT B
OCHOBHOM K3 uHTepnonumepHoro komnnekca (UMK) mn dgocdornncoBbix oTXo4oB
OAO «Ammodboc-Makcam» B . AnmManslik [7,8]. bbino oBHapy>XeHo, 4TO yBenmMyeHue
konuyectsa IPK yBenunuuMBaeT cogepxaHue rugporena B martepuane u CKOpOCTb
obpasoBaHNA NNEHKN B MECTE ero pacrnblfieHns.

YBenunyeHve konuyectBa docdornnca B Matepuane  yBenuuMBaet
cTabunbHOCTb MaTepmana, CH/KaeT PubTPYHOLLY0 CNOoCOBHOCTL MaTepuana, ecnu
B MaTepuman pfobaBneHbl oOnTMMarnbHble COCTaBndwlowme, Torga MpPOYHOCTb
mMaTtepuana yBenn4nBaeTcs n GunbTpyoLme CBOWCTBA MOXHO
KOHTponmpoBaTb[9,10,11,12].

MonyyeHHble maTtepmansl UMK moryT 6bITb MCNONb30BaHbl B KavecTBe
HeJOpPOrMxX MNOKPbLITUM NPU  HAHECEeHUM TMOKPbITUS Ha  OTXOAbl  XUMUYECKUX
npou3BoACTB NpU NpPeaoTBpaLleHMM aHTPOMOreHHbIX YCIOBUK, O KOTOPbIX
roBOpPMNOCh Bbile. JTO, B CBOK O4Yepenb, AeLleBO Kak C 9KOHOMUYECKOW, Tak U C
3KONorn4yeckom Toukn 3perHns[13,14,15,16].

Mpn atom moamduumposaHHbiM BapnaHT UMK HaHoCcMNM Ha NOBEpXHOCTb
noysbl B pa3basneHHoMm Buge. OH obpasyeT nNfeHOYHOE MOKPbITUE Ha NOBEPXHOCTU
nouyBbl, KOTOpoe obecneuvvBaeT 3alMTy OT ABMXKEHMS necka, bopetca ¢ BOAHOW U
BETPOBO/ 3po3uveil, a Takke npegorspaiuaer obpa3oBaHWE MblM _Ha OTKPbITbIX
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3arpsisHeHHbIX Tepputopusx. B atom cnyvyae wucnonb3oBaHue WIK paet kak
TEeXHOmMornyeckne, Tak u rmaposKkonormyeckue npemmyLlecTsa 1 no3BonseT oCTUYb
nocTaBreHHON uenu.
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