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I'NIPOXUMHUYECKAS XAPAKTEPUCTUKA IIOBEPXHOCTHBIX U
I'PYHTOBBIX BOJJl IMCHYAHCKOI'O 1 AIMA3HO-MAPBEBCKOI'O
TEOJIOT O-ITIPOMBIIIJIEHHBIX PAHOHOB
CEBEPO-BOCTOYHOI'O IOHBACCA

OnucaH KOMILIEKC Mpo0jeM, CONMPOBOXKAAIOIIMX 3KCILUIYaTAMI0 YIOJIbHBIX MeCTOPOXKAeHMI
Jonbacca. IlpuBeneHa TrUAPOXMMHYECKAs] XapaKTEePHCTHKA IOBEPXHOCTHBIX M TPYHTOBBIX BOJ
JIncuuanckoro u AjMa3sHo-MapbeBCKOro reoJoro-npoMbinuieHHbIX paiionoB Cesepo-Boctounoro
Jlonbacca. BbifiBIeHbI OCHOBHBIE TI'MIPOXHMHYECKHE OCOOCHHOCTH COPOCHBIX INAXTHBIX BOJ
NpeaNpPHUATHI YroJIbHOH 0TPAc/Ju HA TEPPUTOPUH HCCIEJOBAHHUI. YCTAHOB/ICHO, YTO NOBEPXHOCTHDIE
BO/IbI M3y4YaeMoii IJIOIIAAH MOJBep:KeHbl HHTEHCHBHOMY TeXHOI'€HHOMY BO3/eiiCTBHIO. YCTAHOBJICHO
co/lep:KaHMe OCHOBHBIX JJIEMEHTOB-3arPsi3HUTeNIell  NMOBEPXHOCTHBIX BOA. BhIsIBIeHO, 4YTO 3TO
3arpsi3HeHHe HOCHT KOMILIEKCHBIi XapakTep. OnpejesieHbl OCHOBHBIC 3J1€MEHTBI, cofiep:Kaluecs B
CTOKAX NMPOMBINLICHHBIX Npeanpusituii. [Ipoanann3upoBaHo, YTo M3MeHeHHe XHMMHYECKOro COCTaBa
NMOA3eMHBIX BOJ MPHBETO0 K YBEJHYEHHIO SKECTKOCTH W MHHEPAJIHM3alUd BOAbI HAa OCHOBHBIX
Bo/103a6opax paiiona mccienoBanmii. Onpenenensl OCHOBHBIE 3J1eMEHTHI-3arPSI3HUTEH TPYHTOBBIX
BO/.

Kniouegvie cnosa: eudpoxumuyeckds xapakmepucmuka, 3azpAsHeHue, mMexHo2eHHoe 8030elicmsue,
eMeHmMbl-3a2PAIHUMENU, CIOYHbLE B00bL, SPYHINOBbIE B0O0bL.

OnucaHuii KOMILIEKC NpodJjeM, W0 CYNPOBOIKYIOTh EKCIUIyaTalil0 BYTiJIbHUX POJOBHII
Jonbacy. HaBeaena rinpoxiMiuna xapakTepucTHKA MOBEPXHEBUX i IPYHTOBUX BOJ JIMCHYAHCHKOTO i
Aama3Ho-Map'iBcbKkoro reoJioro-npomuciopux paiionis IliBaiuno-Cxinnoro [londacy. BusiBieno
OCHOBHI rigpoxiMiyHi 0c00.1MBOCTI CKUAHUX WAXTHUX BOJ HiANPHEMCTB BYTJILHOI ragy3i Ha TepuTOpii
nocaigkens. BeranoBieHo, 1110 TIOBepXHeBi BOAM J0CTi/IKYBaHOI IUIOII 3HAXOASITHCS il IHTEHCHBHUM
TEXHOT€HHUM BIUIMBOM. BCTaHOB/IEeHO BMICT OCHOBHHX eJleMEeHTiB-3a0pyJHIOBAYiB NMOBEPXHEBUX BOJI.
BusiBiieHo, mo me 3a0pyAHeHHs] HOCHTh KOMILIEKCHHUIT XapakTep. Bu3HayeHo ocHOBHi eleMeHTH, 110
MICTATBCA B CTOKax NpoMuca0BUX mnignpuemcts. IlpoanaiizoBaHo, mo 3MiHa XiMiyHOro ckjagy
NiA3eMHUX BOJ NMPHU3BeJa 10 30iblIeHHs KOPCTKOCTI Ta MiHepaJi3anii BoAu Ha 0CHOBHHX BOJ03adopax
paiiony nocainkeHb. BU3HaueHO OCHOBHI ejieMeHTH-3a0py/IHIOBa4i IPYHTOBUX BOJ.

Kniouoei cnosa: TimpoxXiMiuHa XapakTepHCTHKA, 3a0pYAHEHHS, TCXHOTCHHHH BIUIMB, CICMCHTH-
3a0pyaHIOBaYi, CTIYHI BOAM, IPYHTOBI BOAH.

Incorporates a complex of problems accompanying the operation of coal deposits of Donbass.
See hydrochemical characteristics of surface and groundwater Lisichansk and Almazno-Maryevskogo
geological and industrial areas of the North-Eastern Donbass. Identified the main hydrochemical
features of the waste mine waters of the enterprises of the coal industry on the territory of the studies.
It is established that the surface waters of the study area exposed to intensive anthropogenic influence.
Set content of basic elements-pollutants in surface waters. It is revealed that this pollution is of a
complex nature. Identifies key elements contained in the effluent of industrial enterprises. Analyzed
that a change of the chemical composition of groundwater has led to increased hardness and
mineralization of water in the main water intakes of the research area. Identifies key elements-
contaminants in groundwater.

Key words: hydrochemical characteristics, pollution, anthropogenic influence, elements-pollutants,
waste water,ground water.

HauvaBmascs B cepenmHe 90-X TofoOB pecTpyKTypH3alusi YrojbHOH OTpaciu
YKpauHbl, XapaKTepU3yIOLIascs MacCOBbIM IIEPEBOJOM HEPEHTAOCNBHBIX IIAXT B PEXKUM
«MOKpOW»  KOHCEpBAaIlMM,  BbI3Baja  KOPEHHOE  HM3MEHEHHE  CJIOKHBIIEHCS
THPOTEOJIOTHUECKOl ~ 0OCTAHOBKM  I'e0JIOTO-TIPOMBIIUIEHHBIX — paiioHoB  CeBepo-
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Bocrounoro JlonOacca. BrnusHre TOpHBIX pabOT HAa BOIHBIE PECYPCHI MPOSBIIACTCS B
WU3MEHEHUM PEXUMOB KaK MOA3EMHBIX, TAK U IOBEPXHOCTHBIX BOJ, 3arpsS3HEHUEM BOJ U
M3MEHEHHEM HUX KauyecTBa.

[Ipu mpoxoake MOA3EMHBIX TOPHBIX BBIPAOOTOK MPOMCXOIUT BOJOMOHMKEHHE
MOA3EMHBIX BOJ, HApYyIIAeTCsl MX E€CTECTBEHHBIM peXHUM, 3amachl UX COKpallaroTcs,
KAaueCTBO YXYALIAETCS, KPOME TOTO, YXYALIAECTCA COCTOSIHUE U KAUE€CTBO MOBEPXHOCTHBIX
BoA.B pesynmpraTe mIaXTHOrO BOJOOTAMBA YPOBEHb IOJ3EMHBIX BOJ CHHU3WICA Ha
miomann Gonmee 200KM’, 3HAYMTENBHO NPEBBINIAS IUIOM[AAb PA3pabOTKH YTOJIBHBIX
MecTopoxacHui. [Ipu 3ToM 3KCIUTyaTallMOHHBIE 3amachl MPECHBIX MOA3EMHBIX BOJ MPU
MOJYyJIe MOJ3eMHOro cToka 1,2 aM>/cek. kv yMmeHnbimuch Ha 200 — 300 TI:IC.MS/CyT.

B mpenenax BOpOHKHM JempeccHH co3faeTcs T'MIpaBiIMYecKas CBA3b HE TOJBKO
HECKOJIbKMX HAIIOPHBIX BOJOHOCHBIX TOPH30HTOB, HO H PACIIOJIOKEHHBIX BOIH3U
maxTHeIX mosieid. Hampumep, B CraxaHoBckoMm paiione JlyraHckoit o0yiacTé B OOIIYrO
JISIPECCUOHHYI0 BOPOHKY INUPUHOMN 0KO0JI0 25KM U riyounoit 600—800m nomanu 8 maxt
(«IlenrpanpHas MpmuHo», «MakcuMoBCKas», uMeHn Misnua, nvenn M.B. YecHokoBa,
«Kpusopoxckasy», 11-PAY, «bpssHKOBCKas» B «JI3epkuHCKa»).[1]

Jlucnuanckuii 1 AnmaszHo-MapbeBckuil reosoro-npoMbinuieHHble paiionsl (I'TIP)
— KpyHHEWIe mpoMBIIUIeHHbIe paiioHsl /JJonOacca, B a/IMHHUCTPATUBHOM OTHOIIEHHUH
pacmonokeHsl B mpenenax  Jlyranckoit oOmactm Ha Tepputopun Jlmcuuanckoro,
[MepeBanbckoro, IlonmacHsiHckoro u CrnaBsHo-CepOckoro — palloHOB, a TaKke Ha
TEPPUTOPUHN TOpoJOB objactHOro mnoxuuHeHus:: Jlucwuanck, bBpsinka, Kuposck,
IlepBomaiick, CtaxaHoB, AnueBCK. PernoH rycro HaceileH, OCHOBHAsl YacTh HACEJICHUS
MpPO’XKMUBAET B TOpPOJAX: Amgenck, CraxanoB, bpsnka, Kuposck, IlepBomaiick,
Temmoropck u maxTHBIX nocenkax. Mccnenyemas tepputopust oTHocuTesa K Jlo3oBcko-
Kamenckomy ¢Qusuko-reorpadudyeckomy paiiony J[loHernkoit ¢usnko-reorpaduaeckoi
o0nacTu, PUYpOUEHHONW K CceBepHOMY CKJIOHY I'maBHoro JloHemkoro Bojopaszzena
oOHa)keHHOH yacTH JIOHEIKOTo KpsiKa, MPOCTHUPAIOIIErocs C CeBepo-3amajia Ha BOCTOK U
I0r0-BOCTOK. [Inomans mpeacraiseT co0oi BOTHHCTYIO PaBHHHY, HMOBBIIIAONIYIOCS K
I0ry B CTOpPOHY J[IOHELKOro Kps>Ka, WHTEHCHUBHO PACWICHEHHYK) T[yCTOH OBpa)KHO-
OanmoyHoil ceThto. MaxkcuManbHble OTMETKH TIOBEPXHOCTH  (UKCHPYIOTCS  Ha
BO/IOPA3/IeIbHBIX IPOCTPAHCTBAX B BEpXOBhAX pek Jlo3zosast u KampimeBaxa.

Uccnenyemas TteppuTopus NpuypodeHa K JojiuHaM pek: Jlyrawp, Jlo3oBas,
CamxapoBka, Kameiiepaxa, KpacHas, a Takxke BIajaroluM B HUX 110 MHOTOYUCIEHHBIM
OasikaM M OBparaM BPEMEHHBIX BOJOTOKOB. PeXMM pek perroHa MCKYCCTBEHHO M3MEHEH
CO3IaHHBIMH B HUX BOJOEMaMH — TIPYyJIaMU W BOAOXPAaHWIMIIAMH, a Takke cOpocamu
LIaXTHBIX BOJ,.

Camas kpymnHasi peka, MpOTeKaroIas Mo MccieayeMoil Teppuropun — p. Jlyraus,
npuHaUIexRUT K Oacceiiny p. Cesepckuii JloHen, siBiseTcsl ero MpaBbiM NPUTOKOM. B
CBOIO 0Yepe/lb, B TPAHULAX HCCIEAYyEeMOH TUIOWAAN OHA IPUHUMAET MPUTOKU: p. JIo30Bas
u Hiwxusaa KaMpieBaxa, CKIIOHBI peYHBIX JOJMH KOTOPBIX U3pe3aHbl MHOTOYHCIEHHBIMU
6ankamu (Anamos fp, lonrenpkas, ['pakoBckas, KannHoBa) n oBparamu.

Onpeneneno, 4Yro cOpockl IMAXTHBIX BoJM B p. Jlyramp cocraBisroT
MpeoONaaloNIyl0 4YacTh PEYHOro CToka. I3-3a 3TOro KadecTBO BOABI B peKe
OTIpEeEISAETCSI COCTABOM INAXTHBIX CTOYHBIX BOJ. (OCHOBHYIO JONIO 3arpA3HSIOMINX
BEILECTB M0 COJIEBOMY COCTaBY BHOCST IIAXTHBIE BOJBI, [0 OPTaHUYECKUM COCTUHEHUSIM
— KOMMYHAJIbHOE X035 CTBO, 110 COJISIM TSHKEJIBIX METAIIOB — MPOMBIIUIEHHOCTH [2].

Ilo xumuyeckomy cocraBy BoAbl p. JlyraHe B 3TOM palioHE NMPEUMYIECTBEHHO
CyJb(aTHO-XJIOPHIHO-HATPUEBO-KAJIBIIUEBbIE ¢  MUHepanu3ammend 1,8-2,1 /om’,
KecTtkocTth BosBI — 14,9 MF-BKB/L[MS, COJIepKaHUE B3BEIICHHBIX BelecTB 10 26,0 Mr/;[M3.
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Uccnenyemast Tepputopusi OpuypodeHa K ABYM THUAPOTECOJIOTHYECKUM paiioHaM
nepBoro nopsiaka: CesepHoMy u LlenTpansHomy. CeBepHBINA THAPOTCOIOTHICCKUIN paifoH
3aHMMaeT ceBepHYIo JacTh JloHerkoro Oacceiina. B mpexenax mccnemyemoro paiioHa oH
rpannuutT ¢ lleHTpanbHBIM MO JMHUM KOHTAaKTa MEJIOBBIX MU KaMEHHOYTOJBHBIX
OTIIOKEHUII, a Ha 3aKPHITHIX ydacTkax — mo Cesepo-/lonenkomy HamBury. LleHTpanbHBIH
THUAPOTEOJIOTHYECKAN paiioH TpHypodeH K OTKpeiToMy JloHOaccy W cOOTBETCTBYeT
HeHTpaJbHOW uwactu JloHeukoro ckiamgyaTtoro coopyxkeHus. CeBepHas TpaHuUId
MIPOBOJUTCS IO KOHTYPY PACHPOCTPAHEHUS MEJOBBIX OTJIOKEHUM, BOCTOUHAS — MO PEKe
CeBepckuii JloHen, [oKHas HaxXOTUTCS 3a IMpeaelaMd pPacCMaTPHBA€MOTO pPErHOHA.
[Ipaktuaecku 70% oT oOriero koaudecTBa IMaxT JIyraHCKOW OOJIaCTH pacrojaraeTcsi B
npeaenax L{eHTpanTbHOrO THAPOTEONIOrHIYeCKOro paioHa. DTO IIAXTHI TOCYJAPCTBEHHBIX
XOJITUHTOBBIX KOMITaHUH (I'XK) «JIyranckyroinby, «IIepBOMaiicKyrosp,
«Kpacnononyromns», CBepaioBanTpanut, «PoBeHpkanTpannuT, «loHbOaccanTpamut.

['pyHTOBBIE  BOABI  HCCIEAYEeMOW  TEPPUTOPHU  HMEIOT  TOBCEMECTHOE
pacnpocTpaHeHHe B JHHIAX KPYMHBIX Oamok W jponmHax pek Jlyraws, Jlo3oBas,
KawmpimeBaxa 1 ux mpuTOKOB. BomoBmemaromnizie Topoasl — CYTIIUHKH, CYTECH, MECOK.
[IpenMyIiecTBEHHO TIMHUCTBIM COCTaB W HE3HAYMTEIbHAas MOIIHOCTH (1o 15 ™M)
AJUTIOBHAJTIBHBIX  OTJIOKCHHI HE IIO3BOJIAIOT COJIEp)KaTh OOJIBIIME 3amachl BOJIBL
BonoHocHBINT TOPU30HT OE3HAMOPHBIN, THAPABIUYECKH CBS3aH C IMOBEPXHOCHBIMHU
BOJIaMU U TTOACTHIAOIIMMHI BOJOHOCHBIMH TOpHU30HTaMU. ET0O MuTaHWe OCyIecTBIseTCs
3a cueT MHMPWIbTPAIUU aTMOCHEPHBIX 0CaIKOB, IPUTOKA CO CTOPOHBI OOPTOB JOJIMH U B
MABOJIOK 32 CUYET IMOBEPXHOCTHBIX BOA. Pasrpy3ka TPyHTOBBIX BOJ| NPOUCXOAWT B
ruAporpaUUecKyr0 CeTb W HIDKENEeXKallie BOJOHOCHBIE TOPHU30HTHL. XWUMHYECKHN
COCTaB  BOJ  YCTBEPTHUYHBIX  OTJIOXKCHHH  Pa3HOOOpa3HBI, MNPEUMYIIECCTBEHHO
THIIPOKAapOOHATHO-XJIOPUIHO-CYIb(ATHBIN, MarHueBO-KabIHEBO-HATPUEBBIH. Bobl
ropuzoHTa cnabomenounsie (pH 7,0 — 7,8), MuHepanu3zanus Boasl u3MeHsercs ot 1,5 1o
4.0 MF/I[MS, obmast skecTtkocts — oT 12,0 go 33,0 MMOJ’IL/ZIMS, coJiep>kaHNe HUTPATOB
JIOCTHTAeT COTEH MI/IM".

Boapr 4eTBepTHYHOTO BOJOHOCHOTO TOPH30HTA SIBIISIOTCS HE3AIIMIEHHBIMH OT
XUMHYECKOTO W MHUKpPOOHOTO 3arps3HeHus. OHHM TOABEp)KEHBI WHTEHCHBHOMY
3arpsS3HCHUI0O B pe3ysbTare MH(PWIBTPAIMU CTOYHBIX BOJ Ha TEPPUTOPHUAX
MPOMIUIONIAJOK MHOTOYHUCIEHHBIX YyTJIeN0ObIBAIOIINX MPEANPUATANH pErHnoHa H U3
MTOBEPXHOCTHBIX BOJOEMOB W BOJIOTOKOB, KyZa OCYIIECTBISETCS COpPOC CTOYHBIX BOJI
MPOMBITIUICHHBIX TIPEATPUITHH.

Llenbto uccnenoBaHuil sABJISIETCS O0IIAs THAPOXUMHUECKAs XapaKTEPUCTUKA U B
BISIBIICHUE OCHOBHBIX JJIEMEHTOB-3arpS3HHUTENIE TOBEPXHOCTHBIX WM TPYHTOBBIX BOJI
Jlucnganckoro u Anma3zHO-MapbeBCKOTO T€0JIOTO-IPOMBINUICHHBIX paiioHOB CeBepo-
Bocrounoro JlonOacca. [[ns NOCTHMXKEHHMsS IEJU HMCCIACIOBAaHHM, HEOOXOJUMO PEIINUTh
CIeyIOIMe 3a/layd: ONHCaTh THAPOXUMHYECKHE OCOOCHHOCTH BOJ IIAXTHOTO
BOJIOOTJIIMBA KAaK OCHOBHOTO 3arpsi3HUTENsS, ONMHCATh THUAPAaBIUYECKHEe OCOOEHHOCTH
palioHa UCCIIeIOBAHUN U BBIIBUTH OCHOBHBIE JIEMEHTHI-3aTPSI3HUTENN TTOBEPXHOCTHBIX U
MOI3EMHBIX BOJI.

B cooTBetcTBHU ¢ cymiecTByroMIEeH Kiaccudukamnuei, o CTeNeH: MIUHEPaTU3allii
IIaXTHBIE BOJBI YIIIe00BIBAIOIINX TpeanpuaTuii JIyranckoi o0iacTu pacipenesstoTcs
CIIEIYFOIIUM 00Pa3oM:

65% ot o01Iero yrcna — MaxThl ¢ MUHEpaTu3aIfei BOIbI 1,0—3,OF/,Z[M3;

32% — maxTel ¢ MUHepanu3anuei Bojsr 3,0—10,0 F/,Z[MS,

3% — maxThl ¢ MUHEpaau3aiuei Boasl oosee 10,0 /v,
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Omnpeneneno, 4To ocHOBHOW BkJaa (0koio 90%) COCTaBISIOT MIAXTHBIE BOABI C
BEJTMYMHON cyxoro ocratka 1,9—4,0 r/mv’. IllaxTHBIe BOIBI ¢ MHHEpAIM3aLHEil CBBIIIC
10,0 r/aM’ MMEIOT XJIOPHMAHEIA HATPHEBBII COCTAB. BBICOKOMHMHEPANHM30BAHHbBIC
MOJ3EMHbBIE BOZABI CKPBIBAIOTCS TOPHBIMH BhIpaOoTkamu maxT «KpemeHHas», MMeHU
I'.T. Kamyctura (I'XK «Jlucnmuanckyromsy») u «lIpomerapekas», «Jlyranckas» (I'XK
«JIyraHcKyroJib») B CeBEpO-3ara HON YacTH UCCIeIyeMoro paiiona [3].

AHanmu3 JAaHHBIX TOKa3al, 4YTO MPEUMYIICCTBEHHBIH COCTaB IIAXTHBIX BOJ
yraepoOeiBatomux mnpennpustuii  CeBepHOro TrHaporeonormdeckoro parona (I'XK
«Jlucmuanckyronb») W TPUMBIKAOMEH K HeMy ceBepHOW dactu LleHTpampHOTO
runporeonorudeckoro paiioHa (I'’XK «Kpacnomgonyrons» u «Jlyranckyroib») XI0puaHO-
cynab(aTHBId KalblMEeBO-HATpHEBbIH. CoaepkaHHE CYXOTO OcCTaTKa BapbUpyeT B
npenenax 1,8-5,4 r/mM®, cocTaBss B cpenaem 2,5-3,5 /M. B 3anaamHoit uactu peruona
BBIJICNISICTCS TUIOUIAb PACHPOCTPAHEHHS XJIOPHUAHO-HATPUEBBIX BOJ C OTHOCHUTEIHHO
HeOOobIIoN MUHEpanu3auen (maxTthl «bexxaHoBckas» u «MakCUMOBCKasi»). B 10xHOM
HaIpaBICHIUH yBEITWYMBACTCSA JONA CyIb(haTHBIX BOJA, B cocTaBe maxTHRIX Boj [ XK
«lonbaccantpamut» u «CBepAIOBAaHTPAINT MOBHIIIAETCS BKIIAJ CyIh(paTHBIX conei. B
LEJIOM, BOJIBI XapaKTEPU3YIOTCs Kak Cylb(aTHbIE U XJIOPUAHO-CYIb(PaTHbIC HATPHEBEIC U
KaJIbLINEBO-HATPHUEBBIE ¢ MUHEpau3anueil ot 1,4 no 4,2 /M.

UzBectHo, uro B 1995 r. obOpasyrommiics B Tporecce YrieAoOBYH IO BCEM
[IaxTaM pervoHa (JCHCTBYIONIMM U 3aKpPHIBAIOIIUMCS) BOAONPUTOK B KOJMYECTBE
57372 teic.M’/rox  wactmuso (2105 TeIc. M®) HCIONB30BANCA B IIAXTaX HA
MBUIETIOIABICHNH, U TIepeJaBalics Ha yriieoOoraTuTenbHble (padpuku M Ap., OCTATbHBIE
IIAXTHEIE BOJBI B KOJTHYECTBE 55267 ThIC. M° OTBOJMINCH HA OUHCTHBIC COOPYKCHHS, U
1OCJIe OCBETIIEHHsI cOpachlBaUCh B TOBEPXHOCTHbIE BOJHBIE OOBEKTH (p. Jlyraub,
JlozoBas, Kamprmesaxa, CeBepckuii [loner). COpoc OUYMWINEHHBIX IMAXTHBIX BOJA C
3aKpBIThIX WAXT B peku Jlyranp, JlozoBast, KambimeBaxa cocrapisn 41816 Toic. M/rof.

XHUMHYECKHI COCTaB COPAChIBAEMBIX IMOCIIC OYMCTHBIX COOPYKEHHM IIAXTHBIX BOJ
IIaXT pPaccCMaTpPUBAaEMOro0 peruoHa B 1EJIOM XapaKTEePHU30BaJCS: OTHOCHUTEIHHO
HEBBICOKHM COJICPYKaHHEM B3BELICHHBIX BeltecTB (5,0 Mr/cM’); c1aBoIIenoqHoN cpetoit
(pH Bozbl, B OCHOBHOM, cocTaBisAia oT 8,3 10 8,7); MajlbIM CoJiep>KaHUEM OpPraHU4YeCKHUX
Bemect (bIIKs ot 1,7 mo 4,6 Mr/,uM3) Y a30THBIX COCIUHEHUH (a30T aMMOHUNHBIN — OT
2,0 1o 3,0 mr/nm°); NOBBINICHHONW MuHepamm3amueil CyIbhaTHO—XTOPHIHOrO THITA
(cyxo#t octarok ot 2,0 mo 3,0 F/,I[M3, cynedatel — ot 0,5 mo 1,1 MF/,I[Mg); Ha IIaxTe
«JIyranckas» MIaXTHBIC BOJBI OTJIMYAIUCH BBICOKUM cojepxkaHueM xyuopumaos (9,0-10,0
F/L[MS) u coureid B ieaom (20,0 F/,Z[MB).

KonmruecTBO OCHOBHBIX 3arps3HSIIOIIAX BEIIECTB, TOCTYIMAIONINX C MIAXTHBIMHU
BOJIAMH B PEKH peruoHa (3a nckmouenneM p. Ceepckuit Jouer — 1105 Toic.m®) B 1995 .
(Ha MOMEHT 3aKPBITHS IIAXT), IPUBOJIUTCS B TAOIUIIC.

Tabauya
KonnyecTBOo 3arpsisHSIOIMX BemecTB (T/To1) NOCTYNAKMIUX ¢ IAXTHBIMU BOJAAMHU C A€l CTBYIOIIMX
M 3aKpbIBalOIIMXCH WAXT B pexu (1995 r.)

Peka c O6wem copoca  BIIK B3sBemien- Xi0p Cynbsdatsr XKeneszo
BOJIONIPUEM- IIAXTHBIX BOJ,| HbIC B-Ba B o6
HHUKaMHU THIC.M® BOJIC
Jlyranp 21570.0 46.3 123.8 48957.7 14562.3 3514.3
KawmblneBaxa 22824.0 65.8 138.5 8465.5 13055.7 7301.2
JlosoBas 9768.0 16.5 46.2 2568.8 8636.4 32735
BCET'O 54162.0 128.6 308.9 59997.0 36054.4 16089.0
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[TokazaHo, YTO TIOBEPXHOCTHBIE BOJBI HW3y4aeMOM IIOMIAJH IOJIBEPIKECHEI
WHTEHCHBHOMY TEXHOTCHHOMY BO3JICHCTBUIO. [IOBEPXHOCTHBIH CTOK OCHOBHBIX pEK
paiioHa Qopmupyercss 3a cuer cOpoca 3arpsA3HCHHBIX BOJ POMBIIUICHHBIMH
NPEANPHUITUAAME, XO3HCTBEHHO-(QEKATBHBIX BOJ, BOJ| IIAXTHOTO BOJOOTIHMBA H JIp.
OmnpeiesieHo, YTO peKU palioHA HCCIICAOBAHHUN MPUHUMAIOT TOJABISIONIEE KOJIUYECCTBO
BCEX CTOYHBIX BOJ MPOMBINUICHHBIX TpeAnpusTHii [4, 5].

Jiss TeoXMMHYECKOH OLCHKH KadecTBa IIOBEPXHOCTHBIX BOJA IPHUBJICUYCHEI
pe3ynbTaThl KOMILIEKCHOTO anann3a — 620 npo06, orobpanHbIx B iepro ¢ 1995 mo 2005
rogsl. [lo pesynbraTam 0OpaOOTKH TMONyYEHHOW WH(POPMALUHM IMOBEPXHOCTHBIE BOJBI
XapaKTepU3yIOTCsl TOBBILICHHOW MHUHepaiu3anueil (pucyHok), B cpemHem no 1,2-2,0
/o, IIpecubie Boabl ¢ MuHepanu3aiuei okoyo 0,7 r/nm® nmeer MpaBbld IPUTOK P.
Kpacnas. BrrsaBneHo, 94To HanOOIBITYI0 MUHEPATU3AINI0 UMEIOT BOJIbI peku JIyranp u ee
nputoku, 1o 2,0-4,0 F/I[MS.
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YenoBHbIe 0603HAYCHHS:

/ Jlunni pasbix uavcnii koxpuuenTa cymmapHoro
nokasatens sarpaziens (CI13):

K & D HOBEPXHOCTHBIX BOA
’ HO/3EMHBIX BOJ
6~ Jlunun pasnsix suaucuuii CymmapHoro noxasarens
(&= wonuenrpaunn (CIK) B nousorpysrax

PaanoakTHBHOE 3arPAIHCHHE NOPOIHBIX OTBAIOB

L3 P
¥ 1LIAMOHAKONHTE I WaxT

é KoHTYPHI KpYNHBIX FOPOZIOB
Tpanist Jlyranckoii o6racti

’\.‘ IZ I'paniibl reoIONO-NPOMBILICHHBIX PaiiOHOB.
(1-J1 M i)
L 3avoz: ) ¢ TpyGoii; 6) 6e3 TpyoH
Cegq, [ waxm

— Pkt Jo,
\ FLliey

El Orcroiinnky
Mpyu

Cesepexuii J] oney

Pucynok. TexHorenHoe 3arpsi3HeHne MOBePXHOCTHBIX M TPYHTOBBIX Box JIncuuanckoro n
Anma3zno-Mapsesckoro I'TTP

XapakTep pacmupelesieHHss OCHOBHBIX KOMIIOHEHTOB XHMHYECKOI'O COCTaBa
MTOBEPXHOCTHBIX BOJ| IIPUBOJIATCS HUXKE.

[lokazano, 4TO MapraHell HWMeEET pPaclpOCTPaHEHHE BO BCEX ITOBEPXHOCTHBIX
BOJIOTOKAaX MCCIEeyeMoro paiioHa. MUHUMalIbHbIE KOHLICHTPALUK MapraHla HaX0AATCs B
npenenax 0,002-0,01 mr/am(<1 TIJK) u 3aduxcupoBans! B Bogax p. KpacHas. Beicokue
3HAYEHHS COJCPIKAHMS MApPraHIa (MAKCHMAIBHOE 10 3,9 Mr/imM°) (HKCHPYIOTCS BO BCEX
BOJIOTOKaX wH3ydaeMoll Tepputopun. OHM TpUypodYeHbl K MecTtaM cOpoca B
MMOBEPXHOCTHBIE BOJOTOKM BOJ| IIAXTHOTO BOJOOTIMBA, CTOKOB NPEANIPHUSTHIA
METaJUTypPrHYeCKO W KOKCOXMMHYECKON MPOMBIIIJICHHOCTH, a TaK)Xe CTOKOB W3 IOJ
IOPOJHBIX OTBANOB, KOHLIEHTPALMS MAPraHIa B KOTOPBIX gocTHraer 278,0  mr/am’
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(otBann CraxaHOBCKOTO 3aBoja QeppocimiiaBoB). Hambomnbiiee conepikaHue MapraHia
ycTaHoBiIeHo B Boje p. JIyraub — 10 0,35 Mr/aM°, KpoMe TOro, COJepKaHie MapraHIa B
Boge p. benenwkas cocraBmser mo 0,3 MF/,I[M3, p. KampmmeBaxa — go 0,12 M/,
p. JlosoBas — 10 0,1 mMr/mm>.

OmpeneneHo, 4To conepkanue yutus npeBbimaer [1JIK mpaktudeckm Bo Bcex
BOJOTOKaxX HccienyemMord Ttepputopun. Hckmouenue cocrtaBiaseT p. KpacHas u Te
YYaCTKH MOBEPXHOCTHBIX BOAOTOKOB, TJIe OTCYTCTBYET BIHMSIHHE COPOCOB IIAXTHBIX BOJ.
Haubonee 3arpsisHeHsl nuTHEM BoAbl p. Jlyramp, e ero copepkaHue IOCTHTAeT
0,14 mr/mv®. B Boze p. JlozoBas comepxkanue mutus cocrtasisier 0,09 MF/,Z[M3, B
p. KampmmeBaxa — mo 0,08 MF/ILMS. OmpeneneHo, 4YTO OCHOBHBIM HCTOYHHKOM
NOCTYIUICHUsI JIUTUSL B TOBEPXHOCTHBIE BOIBI SIBISAIOTCS COPOCH BOJX IIAXTHOTO
BOJIOOTJIMBA, COPOC BOJT 000TAaTUTENBHBIX (PaObpHK, CTOKH W3-T10J] TIOPOJTHBIX OTBAJIOB, TIIE
COZIepIKAHHE JTUTHS JOCTUTaeT 5,59 Mr/om’.

B pesynbrare mpoBeNEHHBIX HCCICAOBAHWN YCTaHOBJIEHO, YTO pacHpeacieHUe
TUTaHa AaHaJOTUYHO pacnpeaenenuro autua. Huskoe copep:xanne turtana 0,003—
0,05 MF/,ILM306Hapy>X(eHO B Bojie p. KpacHas, kpoMme TOro, OHO BCTpEJaeTcs B HCTOKAX PeK
u 0anoK, HE TMOJBEPKEHHBIX BIMSHUIO COPOCOB IIAXTHBIX BOA. AHOMAJbHO BBICOKHE
3HAYCHUsS] THTaHa 3a(pUKCHPOBAaHBI TMPAKTHYECKH BO BCEX BOJOTOKAaX HCCIEIyeMOn
teppuropun (0,2-0,5Mr/aM°), MakCHManbHOE COAepKaHHe ThTaHa (1o 4,8 wmr/mm’)
BBISBJIICHO B CTOKAaX BOJI M3-TIOJT TOPOTHBIX OTBAJIOB.

OmnpenesneHo, 4TO pacrpesieieHue CBUHIA HA UCCIEIyeMOl TEpPPUTOPHH B LIEIOM
XapakTepu3yeTcsi HHU3KUM  coaepkanuem Ha  ypoBHe  0,0002-0,009 M/,
JlokanpHBIE aHOMAllMK, KaK MPaBHUJIO, MPHUYPOYEHBI K MecTaM cOpoca CTOYHBIX BOJI
NPOMBIIUICHHBIX npennpusiTuid. Hanbornee BbIcOKoe cojliepKaHHE CBHHIA BBISBICHO B
OTCTOWHHMKAaX M CTOYHBIX BOJAX MPOMBIIUICHHBIX Npeanpustii: CTaxaHOBCKHH 3aBOJ
deppocrmaBos  — 0,44-0,73 wmr/am’, Kokcoxmmmdeckmii 3aBox — 0,13 wmr/maM’.
[ToBbIIEHHOE COAEpKaHME CBHHIA OOHAPYKEHO TaKKe B HEKOTOPHIX BOAAX HIAXTHOTO
Bogoorusa: 0,14 mr/am® (maxra Kpemennas), 0,17 mr/am® (imaxta nvenn Kamycruna).

Hanwume cTpoHIMS XapaKTepHO TMPAKTHYECKH JUITI BCEX BOIOTOKOB, €ro
colepkaHue, B OCHOBHOM, KoneOmercs B mpepenax 0,2—1.5 mr/mv®.  EquHuuHbBIE
aHOMAaJIMM UMEIOT JIOKAJbHBIM XapakTep ¥ NPUYPOUYEHBl K OTCTOWHUKAM IIAaXTHBIX BOJ U
c6pocaM BOJ IIAXTHOrO BOAOOTIMBA (maxta «umenn 1. I'. Kamycruma» — 56,0 mr/am°,
maxta «[Iponerapckas» — 120,0 MI/aM>, maxra «JIyranckas» — 34,0 Mr/mv).

B pesymbrare wuccnenoBaHWil yCTAHOBJIEHO, 4YTO JUIi OpoMa XapaKTEpHBI
TIOBBINICHHBIE KOHIIEHTPAIlMd M TOBCEMECTHOE paclpocTpaHeHue. B KoHIeHTpamusx,
npesbimaromux [1/IK 6pom 3adukcupoBan B Bonax p. Jlozosas, JIyranp, Kambimesaxa,
rze ero comepskanne cocrapisier 0,6-4,0 mr/av°. MakcuMalbHbIe KOHIGHTPALHH GpoMa
ompeJiesieHbl B CTOYHBIX Boaax maxTel «lIpomerapckas» — mo 193,5 MF/IIMS, mexa Ne 2
AJT4EBCKOT0 METaypruueckoro komouHaTa — 10 12,0 Mr/am°, a Takxke B CTOKaxX H3-TIOJ
NOpOIHBIX 0TBaN0B CTAXaHOBCKOM 060raTHTeNbHOM (abpukn — 2,8 Mr/am’.

Kpome Toro, mccienoBaHHSIMH ~ YCTaHOBICHO  HAIWYHME  MOBBIIICHHBIX
KOHIICHTpAIMH B CTOKaX MPOMBIIUIEHHBIX MPEANPUATHH TaKHX 3JIEMEHTOB, KaK HUKENb,
KOOaNbT, KaJMWA, [HHK, MOJUOJEH, HO CYIIECTBEHHOTO BIHSIHHS Ha 3arpsi3HEHUE
MOBEPXHOCTHBIX BOJ] HE NMEIOT. OIpeeNieHo, YTO 3arps3HEHHe MOBEPXHOCTHBIX BOJI
SBTISICTCS. KOMIUIEKCHBIM, HMMesi B BHJYy KOJHYECTBO W pa3zHOOOpa3ue HCTOYHHUKOB,
MTOCTABJISIONINX 3JIEMEHTHI-3ar p3HUTEIH.

OmnpeneneHo, 4To HauOojee 3arpsA3HEHHOM IO KOMIUIEKCY 3JIEMEHTOB —
3arpsi3HUTENEH sBusiercss p. Jlyranb. JIs ONEHKH CTENEHW 3arps3HEHUs] HECKOIbKUMHU
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3JIEMEHTaMH HCTIOIL30BaJICs CYMMapHBIN 1moka3atensb 3arpssHenus (CII3). IlokazaTtemem
YPOBHS ~ QHOMAIBHOCTH  KOHIIGHTPAIlMM  DIIEMEHTOB  SIBJISETCS  KOA(PQUIMEHT
koHneHTparuu (Kci), KOTOpBI pacCUMTHIBACTCS KaK OTHOIICHUE KOHIICHTPAIIUU
anemeHnTta B mpobe (C) k cpenHeit poHOBON KOHIICHTPALIUU

C
Cd): j—
( (1)) Kci

ITo xaxxgoMy amemMeHTy B Tipobe ompenemnsuics kodddunuent kornenTpanuu. CI13
paccunteBazicsi mo ¢opmyne H). 0. Caeta B COOTBETCTBHM C METOIUYECKIMH
pexomeHnanusmu [6] mo hopmyie:

Z:lc =>"k¢ —(n-1)

rae N — 9uciao aHOMAJbHBIX YJIEMEHTOB,;
Kci — ko3¢ dunmenT npeBbiieHus HaJ GOHOM (KOAPPHULIMEHT KOHLEHTPALIUH).

CremneHp 3arps3HEHHS B OCHOBHOM OIIACHAs, €CTh YYacCTKH C YPE3BBIYANHO
ONaCHBIM YPOBHEM 3arpsi3HeHus. Y ocTalbHbIX pek — Jlo3oBas, KambleBaxa, benenbkas
— CTEMEHb 3arPsA3HEHUS YMEPEHHO-0MacHas (PUCYHOK).

XapaxTepusysl TPOIECCHl, BIUSIONNE Ha Ka4eCTBO TPYHTOBBIX BOJ TEPPUTOPUHU
WCCIIEJOBAaHNH, HEOOXOIUMO OTMETHUTH MAaCIITAOHBIE MPOIECCH TMTEPEMEIEHHS CONEHBIX
IIAXTHBIX BOJ HIKHUX THIPOXMMUYECKUX 30H B BEPXHHUE BOJOHOCHBIC TOPH3OHTHI B
pe3yabTaTe MPOBEACHUS «MOKPOI KOHCEPBALUU YTONBHBIX IIAXT.

Ha nganno# TeppuTopuu TPYHTOBBIE BOJBI U BOJIa MEJIO-MEPTelIbHOTO BOJJOHOCHOTO
TOPU30HTA HCIONB3YETCS I XO3SUCTBEHHO-TIUTHEBOTO BojocHaOxkeHus. K uuciy
HauOO0JIee HEraTUBHBIX TOCIICICTBUI cOpOCa IIaXTHBIX BOJ B MMOBEPXHOCTHBIC BOJIOEMBI U
BEpPXHHE BOJOHOCHBIE TOPU3OHTHI OTHOCATCS 3arps3HEHUE (3aCONICHNE) MOI3EMHBIX BOI,
COKpalleHre KOHIWIIMOHHBIX 3alacoB BOJ, MPUTOMHBIX IS XO3SHCTBEHHO-TIUTHEBOTO
UCIOJb30BaHMsI, HApPYyIICHHE OOIIEro 3KOJOTHYECKOr0 PaBHOBECHS  IOJ3EMHOM
ruapochepsl. AHanu3 HHGOpPMAIMK MO3BOJIACT CHACIATh BBIBOJ, YTO HM3MCHCHHUC
XUMHYECKOTO COCTaBa IIOJ3EMHBIX BOJI TPHUBEN K YBEIMUEHHIO JKECTKOCTH U
MUHEpaIu3allii BOJBI Ha OCHOBHBIX B0J103a00pax MUTHEBBIX BOJ: CBETIMYAHCKOM,
XopomanckoMm, CentssHOBckoM U PomaxoBckom. KpaTko xapakTtepu3ys —oOmuid
XUMHYECKAN COCTAaB TPYHTOBBIX BOJ UCCIIEYEMOW TEPPUTOPUH, HEOOXOUMO OTMETHTB,
YTO B JUTFOBHANBHBIX OTIOKEHHUAX BCTPEYAIOTCS BOJBI OT MPECHBIX, C MUHEpaIH3anuei
0,9 F/I[Ms, JI0 CUJIBHOKHCIBIX — C MuHepanusaiuein 4,1 r/nmM°. OBImas KeCcTKOCTh
nocturaet 28,0 MI-3KB/M°. Copepxanne XJIOpumoB B Boje coctaBmsieT 152,0-955,0
MF/L[MS, cynbsdatoB — 110 2036,0 MF/,I[MS.

B pesynbraTe wucciaeqoBaHUN ONPEAEIEHO, YTO OCHOBHBIMM XHMHYECKHUMH
3JIEMEHTAMU-3aTPS3HUTEIISIMA TPYHTOBBIX BOJ SIBIISIFOTCS: MapraHell, JIUTHW, THUTaH,
OpoM. DTH K€ DIIEMEHTHI SBJISIOTCS OCHOBHBIMU 3aTrPS3HUTENSMHU MTOBEPXHOCTHBIX BOJ M
OTPaXKAIOT WACHTUYHOCTDH BJIMSHUS MPOMBIIIIEHHBIX MPEINPUSTUNH U CTOKOB ITaXTHBIX
BOJI Ha BOJIBI perroHa. Hrpke TpHBOIATCA XapaKTEPUCTUKH OCHOBHBIX JJIEMEHTOB =
3arps3HUTeNel rpyHTOBBIX BoJ JIncuuanckoro u AnmasHo-Mapbsesckoro ['TIP.

BrisiBneHo, 4TO MapraHell paclpoCTpaHEeH MO BCEH IJIOMaNN HCCIICOBaHUH.
AHOManuM TPUYPOUYEHBI, B OCHOBHOM, K TPOMIUIONIAJAKAM IIaXT, ¥ OCHOBHBIM
MCTOYHHUKOM TOCTYTUIEHUS MapTaHIla B TPYHTOBEIE BOJIbI SIBIISIFOTCS IAXTHBIC BOJIBI.

OmnpefeneHo, 4To 3arps3HEHHE JIUTHEM pPaclpoCTpaHEHO TOBCEMECTHO IO BCel
TePPUTOPUH. AHOMAJIHLHO BBICOKHE KOHIICGHTpAIlMM TakK >kKe, KaKk W Yy Maprafiia,
TEPPUTOPHAIBHO TPHUYPOUYCHBI K Pa3MENICHHWIO YTOJBHBIX MpeAnpuatuid. Hampumep,
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YCTAaHOBJIEHO COJEp)KaHHE JINTUS B TPYHTOBBIX Bojax, mpesbimaromee [I/IK, B 30He
BiusiHUS axT: «Mmenu Unbuday, «bpsHkoBckasy», «[puBosibHSIHCKas», «HepHOMOpKay,
rze oo cocrasisier 0,04-0,08 mr/am°.  TuraH u 6poM, KaK U MpeIBIIyIINe Mapranel u
JUTHUHA, paclpoCTpaHEeHbl B TPYHTOBBIX BOJAX MOBceMecTHO. VX BBICOKME M aHOMAlbHO
BBICOKHE COJEPKaHUs NPUYpPOUYECHBI K 30HAM BIVSHHS NPOMBIIIICHHBIX MPEANPHATHN U
MPEANPUATUN YTOJIbHONU IPOMBIIIEHHOCTH.

Hapsany c mepeuncieHHBIMH KOMIIOHEHTAMH B TPYHTOBBIX BOJaX OOHApy»KEHEI
TaKue SIIEMEHTHI, Kak (TOp, CTPOHLUMH, KaAMHUH, XpOoM, Mellb, Oapwii, HUKENb, IIUHK,
KoOanpT, dochop. TepputopruaabHO OHH MMEIOT PACIPOCTPAHEHHE IO BCEH IUTOIIAIA
UCCIIEIOBAHNH, HO HX cojep)kaHue MokeT mnpeBblmiaTh [I/IK TOIBKO B OTAENBHBIX
npobax. BonpmuHCTBO Mpo0 HMMEOT (OHOBOE coOAepKaHUE WM COIEpKaHHE HUKE
YYBCTBUTEJNBHOCTH METOJA ONPEIEICHHUS.

s Gosee monHOrO HpeAcTaBieHHs] 00 MCTOYHHUKAX 3arpsi3HEHUS TPYHTOBBIX U
MOBEPXHOCTHBIX BoJ Jlucuuanckoro u AnmasHo-MapseBckoro ['TIP Hipke mpuBOIUTCS
o01Iasi XapaKTepuCTHKa CTOYHBIX BOJ. Kak ye HEOoJHOKpPAaTHO YIOMHHAJIOCH, CTOYHBIE
BOJBl IPOMBIIUICHHBIX MPEANPUATHH, BOABI IIAXTHOTO BOAOOTINBA, OBITOBBIE U
(exanbHple BOABI WIpaoT OONBINYI0 PO B (OPMHUPOBAHMHM M 3arps3HCHUU
MOBEPXHOCTHBIX M Toja3eMHbIX BoJ [TIP. OCHOBHBIMH NMpPHEMHHKAMH CTOYHBIX BOJ
saBisitoTcst pexku Jlyranp, KambimeBaxa, Jlozopas, bemas. Huxe mpuBogsATCsS NaHHBIE
XUMHU4ecKoro cocrapa ctouHbix Bog waxT ['XK «Jlyranckyronby», «IlepBomaiickyronby,
«JInCU4YaHCKyTOJIbY.

OnpeneneHo, 4TO CTENEHb MUHEPANIM3AalMH CTOYHBIX IIAXTHBIX BOJX B JAHHOM
paiioHe HaXOAWTCS B IMUPOKOM amamazoHe, ot 1,2 mo 41,9 r/mv®.  HauGonee
BBICOKOMHUHEpAIN30BaHHbIE BOJbI cOpackiBaeT maxta «umenu . I'. Kamyctuna» — 41,9
F/ILMs. B nopaBnstonieM OONBIIMHCTBE MAXThl JIuCHUaHCKOr0 M AjMa3HO-MapheBCKOTro
ITIP cGpachBaloT BOAB ¢ MuHepammsammeil 10 5,0 r/am’. Ilo 0OIIeH XKECTKOCTH
[IIAXTHBIC BOJBI OTHOCSITCS K KECTKHM M OYEHB KECTKHUM, C coaepxanuem 5,8—160,0 mr-
SKB/IM°.

Comepkanne CcynbaToB Haxomutcs B mpedenax  650,0-1737,0  wmr/mm’,
coepxKaHue XJI0puaAoB — B npeaenax 95,0-1100,0 Mr/iM°. OCHOBHBIME KOMITOHEHTAMH-
3arps3HUTESIMA CTOYHBIX INAXTHBIX BOJ SIBISIIOTCS TUTaH, MapraHel, JUTHH, OpOM.
CreneHp 3arpsi3HEHUS CTOYHBIX IIAXTHBIX BOJ HAXOAWTCA HAa YpPE3BBIYANHO OMACHOM
YpOBHE.

BuiBonbl. Ilokazano, uto B peuHble OacceiiHbl JlucMuaHckoro M AJMa3HO-
Mapsesckoro I'TIP, kpoMe maxTHBIX BOJ, COPaChIBAIOTCS M 3arPsSI3HEHHBIE CTOYHBIE BOJIBI
OPOMIIPENNPUATHA W KOMMYHaIBbHBIX XO3MHCTB, a OKCIUIyaTHpyeMble B OacceiiHe
WCTOYHHKH TOJ3EMHBIX BOJl UMEIOT TECHYIO T'HIPAaBINYECKYIO CBSA3b C 3arps3HEHHBIMHU
MTOBEPXHOCTHBIMHU BOJaMH.

YCTaHOBIEHO, 4YTO OCHOBHBIMH XHMHYECKHMH 3JIEMEHTaMHU-3arpsI3HUTEIIMU
TPYHTOBBIX BOJ| UCCIIEyEMOM TEPPUTOPHUHU SIBIISIOTCS, MapraHel, JUTHH, TUTaH, OpoOM.
Kpome Toro, B TpyHTOBBIX BOJax OOHApYKEHBI TAaKWE 3JIEMEHTHI, Kak (TOp, CTPOHIINH,
KaJMUH, XpoM, Melb, Oapui, HUKEIb, IIMHK, K0OanbT, (pocop. IDTH Ke IESMEHTHI
ABIISIFOTCS. OCHOBHBIMH 3arpsI3HUTEISIMHU TIOBEPXHOCTHBIX BOJ M OTPAXAIOT UJICHTUYHOCTh
BIIMSIHUSI IPOMBINIICHHBIX TPEANIPUATHI U CTOKOB IIAXTHBIX BOJ Ha BOJIBI PETHOHA.

BrisiBieHo, 4To cOpoc OOJBIIOrO KOMUYECTBAa cojied B peku JlucumyaHckoro u
AnmazHo-MapeeBckoro [TIP  He Tompko  0OyCIOBMJI ~ pOCT  MUHEpaIM3alUN
MOBEPXHOCTHBIX BOJ, HO U BBI3BAJI M3MEHEHHE XUMHUYECKOIO COCTaBa MOA3EMHBIX BOJ,

196



ISSN 2313-2159. BicHuk /lHinponetrpoBcbkoro yHiBepcuteTy. Cepist «I'eosioris. 'eorpadis», 2014. Bun. Ne 15

YTO MPHUBETO K YBEIMUYCHHUIO JKECTKOCTH M MUHEPATU3alUU BOAL Ha CBETIMYAHCKOM,
XopomanckoM, CeHTIHOBCKOM U PogakoBCckoM Bo103a00pax MUTHEBEIX BOJI.
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