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UCCIEIOBAHUE BIIMSIHUA TOPHOIOBBIBAIOIETO ITPOM3BOICTBA HA KAUECTBO
BOJIbI B PEKE JIEBBIM X MHTAH EBPEMCKON ABTOHOMHOH OBJIACTH

M.B. I'oproxun

HMHCTHTYT KOMIUTEKCHOTO aHATH3A peTHOHATLHLIX ipodieM /IBO PAH, r. bupobumkan

B pabome npueod amea pe3yiemaimnel UCCACO0CARUA 0CODEHHOCHEN 3P AZHEHUA MANCEABIMU MERIAINAMY BPUPOOHEIX €00. Bolde-
JeHO MHOZORPAMHOE NpesuliieHe OONyCIUMbLY SHAYeHUl 3azpasnumeneti. Ilonyyen pao OauHulX, CeuiemeisCmeyiouux 0 mexHozeH-

HOH npuUpode 302PASHEHUA.

Hazpnevenne 1 nepepadoTka Pyl IBETHEIX M OIaropoi-
HBIX METaIIOB COIIPOBOKIAGTCA CYLTeCTBeHHBIM HapyIle-
HMEM BCeX KOMIIOHSHTOB TIPHPOIHON cpefibl — perbeda, 1o-
YBEHHOIO M PACTHTEJBHOTO [TOKPOBRA, TTOBEPXHOCTHOTO H
IIOJ38MHOTO CTOKA, PACTUTENBHOIC U KXHBOTHOTO MHpa,
TBIIEROTO 3Arpa3HeHH atMochepsl H Ap. 3aBeplleHne 5Kc-
IUIYaTalii TOPHOTPOMBIILIEHHB X 0OBeKTOB He O3HadaeT
IpeKpaIeHHd HX Bo3IelcTBHA Ha OKPYKAIONTYIo cpeny. OHO
MPOAOIDKASTES, TAK KAK MJET MPOIECc MUIEPreHHOrO H3Me-
HEHMS PYIHBIX MHHEPAIOB, BCKPHITHIX TOPHBIMH BhIpAGOT-
KaMH, HaKOIUIGHHBIX B OTBalax H XBOCTCXPAHIUININAX, B pe-
3YJIBTATE Hero 0OPasylTed PasIMIHEIE 3arPI3HATENH, B TOM
YUCHE COGMMHEHH TaxeNbx Metaop (TM), koTopsie Mo-
TYT IIOCTYIIATH B [IOBEPXHOCTHEIS H ITOI3EMHBIS BOIEL, H3Me-
HAIA TeM CaMBIM HX KagecTeo [1-4].

[ensro paboTel gBngeTcs w3ydeHne mocTymwerns TM B
OKPYKAIOIIYIO CPedy M3 OTBAJIOB IIYCTBIX IIOPOI, XBOCTOX-
PAHUINII, & TAKXKE ¢ TePPUTOPUM OTKPHITHIX TOPHHIX BEIPE-
0OTOK XMHIAHCKOTO MECTOPOMW/IEHHS ONOBA H HX BIHMSHUE
Ha KadecTBO IOBEPXHOCTHRIX BOI p. JleB. XMHTaH, KoToprii
ARIAETCS OIHUM M3 OCHOBHBIX MCTOYHHKOB BONOCHAOMEHN
ans . Xwararnck O6myaerckoro paiona Eepefickoit agro-
HoMHOH obmacta (EAQ).

O0beKT HeCTeA0BAHNUA U paiioH padoT

OOBeKTOM [AHHOT O HCCTIeOBaHES apIgeTca p. Jles. XuH-
rad B paifone moc. Xamranck EAQO, xoTopad HpoTeKaeT Ha
cerepo-zanaie obnacTy. 31eck /10 He/JABHETO BPEMEeHH pPas-
pabarkiBanock XMHIAHCKOE MEeCTOPOK/ISHHE QIIOBA, BXONS-
1mee B cOCTaR XuHrano-Ononoiickoro pyaHoro paitoma, 60mb-
IOE KONMMECTBO OJIOBSHHBIX M OJOBO — TTOMHMETAIITHSC-
KHX MECTOPOX/IGHHH H HPOSBISHHH KOTOPOTO MOTYT OTpe-
IeTITh ecTeCTBeHHb (ot sarpasnermid [8, 11]. Tlocenok pac-
TIQJIOKEH HEITOCPE/ICTBEHHO ¥ MECTOPOMKICHHS, TPH ero Tpa-
HUIEL (PUKCHDYROTCS THAPOrpathHecKoi ceThio, 8 HMEHHO!
cepepo-3ananHad — pekoif Jlep. Xunrad, 10ro-BocTOUHaS —
KkmogoM ManmmHoBBH, cepepo-pocToUHAad — KmouaMi Jles.
Bydeprsiit u Bydepnbiii. PaspaboTka MecTopomaeHms OplTa
IpeKpalieta 6e3 IpoBeIenid HeoOXOIMMEIX B TaKIX CIyta-
SX PeKYNETUBAITHOHHBIX PAGOT Ha XBOCTOXPAHHIIUIIAX, B KO-
TOPBIX HAKOIIIEHBI OTXOMEI 0DOTAIIEHHS OTOBIHHBIX DY,

Jna nabmonernia 3a KagecTBOM BOIBI MPHPONOOXPAH-
HBIMH OPraHu3alIMI IPOBOMTCS TOCTOMHHEIH MOHHUTO-

puHr contepxannd B p. Jlep, XUHraH 3arpa3HsIONIX BEIIECTR
PasmMEOH IPHPONEL, ¢YTh KOTOPOTO 3aK/IOYaeTcd B 0TOO-
pe mpof BHIE M HIDKe [0 TEUEHITo IIoc. XImranck. [an-
HBIH METOJ HO3BOJIET BEIBUTE COBOKYIIHOE BIMIHWE HACE-
JIEHHOTO IMYHKTa O Beeil ero MpoMBINITeHHOH 1 Xo3aHcTBeH-
HO-OLITOBOH Je4TeNbHOCTRIO, IPHPOIHOTo (OHa H paspa-
GOTKH XMHTAHCKOTO MecTopoxaeHH. JIId OleHKH BKIaja B
38T PA3HEHIe PeKI H e¢ IIPHTOKCB TONBKO TOPHOTOORIBAIO-
IETO MPOH3BONCTEA HeoOXOMMM BLHIOOP IPYIHX TOUeK 0TOO-
pa mpob.

K yixe imerormimica Toukam (Ne 1 u Ne 3), pacromosker-
HEIM BBIIITE I HIDKE IOCeNKa ((pOHOBRI I KOHTPOIBHBI ¢TBO-
DBl COOTBETCTBEHHO), OBUTH JA0OABIEHEl HOBBIG, KOTODHIE
BHIGHPATHCE ¢ YIeTOM BO3MOMKHOTO BLIHOCA 3arpI3HIITe-
el KaK HelOCPeACTBeHHO ¢ TePPHTOPHH MeCTOPOEISHI,
I7l¢ aKTHBHO NPOBOIMIMCE TOPHBIE PabOTHL, TAK H U3 00BeK-
TOB CKTAMHPOBAHNA OTX0A0B oborarmermd (puc. 1). Touxm
Ne 5, 6, 7 u 8 paclonoiKeHbl BLIIe IIOCENKE, B HEIOCpPe-
CTBEHHOM OIIF30CTH OT MECT BeJIeHHd TOpHBIX padoT; Ne 2, 4
u 10 — B ero neHTpe, B MecTe CIILAA p. Jles, XIHraH 1 pyt.
Bydeprriit, No 9 — B xpocroxpamumime, Ne 3, koTopoe B 9TO
BpeMd ObLIO HaCTHIHO 3arOIHEHO A0AeBOH Bomoii. Beero
6rumo oTobparc 10 nopob.

Onpenenerwe conepixarma TM (Fe, Cu, Mn, Ni) npows-
BOJIMJIOCH HA aTOMHO-a0CcOpOIMOHHOM CIIeKTPOdOTOMETpES
«SOLAR M6», BEIOOp MAHHBIX MeTAUIOB 00VCIOBIEH TeM,
710 Fe 1 Mn gBImoTed XapaKTepHBIMH 3ar PA3HHTeILIMH 71T
Bypewnckoii reoxumpmeckoi posuHIE, a Cu u NI — aHT-
POIIOréHHbIEe TIOUFOTAHTE 1 BCe OHH NPHHANNESKAT K TOH e
I rpymmie ToKCHTHOCTH [ 3, 6, 7.

KucnotHoets ornpepensanack Ha pH — meTtpe « HANNA
HI211».

PesyapTaTbl HecIe10BaHHSA

Pesynbrarsl onpeneieHds KHCIOTHO CTH, KOHIEHTPALHH

TM mpemeners: B Tabm. 1, 2.

Tabnuma 1
pH mpob somsr p. Jlep. XuHraH u ero IPHTOKOB

Homepampof | 1 2 3 4 3 6 7 8 9 10

pH - 5220668 6.2 |623]|7.09]635|6.73|5,39 6,01

Hpumeqanue: B npobe | mMepeHHe He TPOBOIIIOCH
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YenoRHBIC 0O0IHAYMCHHUSA!

[ ] mecta arhopa v HoMepa Hpoh

& XBOCTOXPAHWUITHIIA

Macmitad 1:100000

Puc. 1. Paiion pabom u mecma ombopa npob & p. Jles. Xunzan u ezo npumoxax

3aTeM OBLT mpouzBeNeH TepepacteT comepiiarmd T B
enwrmnten 1K, KoTophle Ans enesa, HHKeINs, METH W Map-
ramma coctasinmot 0,3; 0,1; 1,0 1 0,1 Mr/oM’ cooTBeTcTBEHHC
[7]. Tlomyden crnemyionnti pan MaHHEX, [PeICTABISHHLIT B
Tabm. 3.

Humxe nprpegeHtl BLIABIEHHEBIE 3aKOHOMEPHOCTH IIO
KawkIoMy IOITIOTAHTY.

Bonoponnsiii nokasarens pH. 3nauenne mengercd ot 5,22
o 7,09. Haubonpinadg KUCTOTHOCTD 3aKCHpOBAHa B TIPO-
Ge No 2, HarmMerblad — B mpobe Ne 6, METEpBAT U3MeHEHIA
cocTapigeT 1,87 eauHuII.

Fe. Maxcinanpioe 3Haueme 3adiKeHpOBaHO B TOUKAX
Ne 41 9, riie KOHIIEHTPALNA 2TOTO MeMeHTa Iperhiimana TR
B 5,5 pasa. Bricokoe cofepanie B0 OTMEIEHO B Mpobax
Ne 7, 8,101 2, 3meck KOHITEHTPAITA jKele3a COCTaBIaIa oT 2,6
no 3.8 TIIK . HaymMennimie KOHIEHTPAlMH HaleHkl B [Ipo-
Hax Nel u 3, rie ona papugmach 0,31 1,3 ITJK cooTeeTcTBEH-
HO.

Ni. MakcHMantbHoe COmepiKaHie CoCTaBune 8,6 ITAK ,
sadmkcuporano B mpobe Ne 9 (xpoctoxpammmine). Brico-

Tatbnuma 2
Conep:xaHue TSXeNbIX MeTAUIOB B BoJe p. Jles. XuHran u
ero TPUTOKAX, MT/aM’

Krie 3Haverria Osum oOHapy kel B pobax Ne 1,2, 3, 6,7, 8,
u 10, ripet 5TOM KONeOaHke 3HaMeHHH cocTaBio oT 2,9 1o 7,8
K. Hammerbiree sHaderme 3abHkcHPOBaHO B Ipobe No
4, rme xoHUeHTparma cocTapiia seere 0,2 IITK . IIpu oTom
pasMax sHaTeHHH MeXAy MHHHMATBHBIM M MaKCHMAaTbHBIM
moKaszaTenaMu — 43 paza.

Cu. Makcimarmbiioe comepararme coctasio 2,3 ITIK u
obu10 3aduKcHporaHo B pobe Ne 5. Bricokie 3HaTeHUS OT-
Meuarmich B Toukax Ne 3, 5, 6, 7, 9, konedarmie 3HaTeHri OblIo
papto mprvepre 2 IIJK | B ocTanbHbIX TOUKaX OHO He BelH-
ko 1 cocTapmno ot 1,1 o 1,2 TITK .

Mn. MaxkcrMansHad KOHITeHTpaind OblIa OTMETeHa B
Touke No 8, e smauerme — 4,7 IIJK . Bricokne snaverma
turcrpoBamack B Toukax Ne 2, 4, 5.6, 7, 10, saech konedarms
conepixammil pasnanock ot 2.4 go 4 IIIK . Hamvernimne
KOHITeHTpalpE Obie B Todkax Ne 1, 3 11 9, rie pasbpoc sHate-
Hul coctapun ot 1,5 po 1,8 TR

Obcy:KaeHHe pe3yAbTAaTOB

Suaterre pH cBHOeTeIBLCTBYET O TOM, ITO BOAEL B HCCIIS-

JOBAHHBIX NPobax SBISHOTCH CIa0OKHCIBIMH, He3HAYUTE b-

Tabnuma 3
Conep:kamie TOKSNBEIX METAIOR B Bofe p. Jles. XumraH 1

€ro MPHUTOKOB, B eJHHHIITEax HI[KB

Tsoacenbie Homepa npob Tsorebe Homepa rpod

METAIIEL | g% | 2 3% | 4 | 5 | 6 | 7 | 8 | 9 |10 MeTALml |y )2 | 3 |4 | 5|6 | 7 | &8 | 9 |10
Fe 0,08 0,78 |040|1,65|1,00|0,65|1,13|1,09|1,62|1,02 Fe 03 | 26 |13 |55 |33 |22 |38 |36 | 54|34
Ni 0,65 |0,60|0,29 | 0,02 (0,39 (0,58 0,71 | 0,78 | 0,86 | 0,36 Ni 65 |60 |29 |02 |39 |58|71]|78]86]36
Cu 1,07 (1,16 | 1,84 [ 1,24 | 2,30 | 1,85 [ 1,92 | 2,14 | 1,95 | 1,07 cu L1 01218 12|23 |19 |19 |21]20]1.1
Mn 015025018 |0,24|0,37|0,32|0,37|047|0,17|0,40 Mn L5 |25 | 1,8 | 24 | 37 | 32 | 37 | 47 | 1,7 | 40

Hpumenanue: *
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HOe H3MeHeHMe KHUCIOTHOCTH He JOJKHO OKasHBAaTh OOIE-
IMOTO BIFIAHHA Ha M3MEHEHHH COOTHONIEHNHI TTONBHKHEIX 1
ocaxnaeMelx opu rugporcoromiriexcos TM. Harprmep,
B mHTepBane 3HaueHuii pH, npreenenmex B Tabm 1, Fe(Il)
Mn(IT) 6ymyT cyImecTBOBATH B OCHOBHOM B BHIE TIOIBHIK-

HEIX aKBAKOMILTEKCOB Fe ' % F,0 1 Mn?" » H,0 ; Fe(Ill) —

TaKKe B BULe Fe ' * H,(, HO MOMeT CYIIECTBCHHO YBEIH-

THBATHCA KOHIEHTpaNUd HeHTpalbHOTO THAPOKCHIA
FelOH), [9,10]

Tockompky omHa 12 mpod Bomns (mpoba No 9) 6rrma oTo-
OpaHa B XBOCTOXpaHWHIe, Kyaa TM MOryT mocTynars -
KJIOTHTENBHO M3 OTXOZOB ODOTAINeHHd, TO €@ MOKHO CHH-
TAaTh STATOHOM [T OIIPEIeNeHId TeXHOIeHHOTO 3arpa3He-
Hug npupoAHex o TM. Harmpumep, ovens Omiskre  HeMy
IIOKA3aTe/H [0 BCeM MeTaillaM, 3a HCKIIFOTEeHMeM MapraH-
Ia, OTMeHaroTed B Toukax Ne 7 u 8 (tabdmn. 3). Omu pacmonoxe-
HBl B Kmouax Mamiaoseiit u Jles. BydepHrsiil B Hemocpes-
CTBEHHOH OIIT30CTH OT MECT OTKPBITEIX TOPHBIX PaboT, KOTO-
pble cOOHPAIOT BOAY CO CKJIOHOB, B TOM ™HCIE IIPOIIEHHBIX
PATHYMHBIME TOPHEIME BEIpaboTkamy. Ha KauecTBO BOABL B
9THX TOUKAX MOTYT TaK:Ke BIILITH 3aJI0KEHHbIe 3IeCh IBa Ka-
pbepa ¥ CKIaIMPOBAHHEIS OTBAIEL ITYCTHIX OO B OSIHBIX
PYIl, M3BIIEUEHHEIX M3 KaphepoB. YMeHbIIeHHe COfep kaHnd
TM B OCTaNBHEIX TOUKAX CBA3AHO, BSPOIATHO, ¢ HX paszdapie-
HHeM petdHoil somoi.

[MogBnenye HEKOTOPLIX 3arpa3HATeNel, HAPHUMED Ke-
7esa M MapraHIla, CBA3aHO ¢ OCOOSHHOCTAMH BypenHckoii
TeOXHMHME CKOH MIPOBUHIM, HO B JaHHOM CIIyHae HMX KOH-
IEHTPAIHMY, [0 CPABHEHHIO ¢ APYTHMU pafioHaMu, Tie HeT
HUKaKoll ropHOmOOHBAtONTeH AeqTeNFHOCTH, He TaK BeJKa
[5.6].

BBICOKYIO KOHIIEHTPALMIO MeJIH MOKHO OOBACHHTL Ha-
JETHEM B pyZax IeJIoTe paaa cyIbGHUAOB MeIH, B TOM THCIe
CIIOMKHEIX [8], IPH paspyIIeHIH KOTOPHX BOLOPacTBOPHMELS
COe/IMHEHHd MOTYT [OCTYIIATE B BOJHBIE OOhEKTHI.

HemnoHATHEIM OCTaeTcd BRICOKOS CONepPKaHMe HUKeNLL
IIOCKOIBKY HEH3BECTHH MCTOUHHMKH ero BO3MOMKHOTO IIO-
CTYILTEHHMA: UMH MOTTTH OBl OBIThH PYIHBIE MHHEpANL!, TaKHe
KaK, HallpUMep apceHOIHPHT, HO, 110 HayTHBIM NaHHEIM [6],
8pCeHOIMPHT XMHTaHCKOTO MECTOPOKIEHNI IIPaKTHISCKH
JHITEH HHKeTd.

Taxmm obpaszom, pmugHHe paspaboTKH XHHMaHCKOTO
MECTOPOKISHHS IIPOBILIETC B IIOBBIIIEHHH B [IPHP OTHBIX
BOJIAX KOHIIEHTPALTHMH TAKHX TAKeIbIX METAIIOR, KaK JKees30,
HUKEIb 1 MelIb.
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The paper presents the results of investigation of natural waters contamination with heavy metals. It has been revealed a significant
excess of pollutants permissible values. The oblained data shows the contamination to be man-caused.
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