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BIUAHUE OB bEKTOB 3ArPA3HUTENEN TEPPUTOPUU CNABAHCKOW T3C HA
NOYBO-IPYHTbHI

Cnasiickass TOC oOka3bIiBae€T HEraTUBHOE KOMILIEKCHOE BO3JEHCTBHE HA BCE KOMITOHEHTBI
NPUPOIHON Cpenbl, a UMEHHO Ha IMOBEPXHOCTHBIC U NMOJ3EMHbBIE BOBI, aTMOC(EPY H MOUBO-TPYHTHI.
B nannoii pabote paccMoTrpena npodiaemMa BIMSAHUS TEIJIOBOH 3JIEKTPOCTAHLIUN HAa TOYBO-TPYHTHL

OCHOBHBIMU HMCTOYHHKAMH 3arpsi3HEHUS] TIOYBO-TPYHTOB SIBJISIIOTCS JBIMOBBIC BBIOPOCHI
TpyO.  As3po30Sib NBIMOBBIX Ta30B, Ocelass Ha TOBEPXHOCTb, (HOPMHUPYET OOMIMPHBIA OpPeos
3arpsi3sHeHUs] TOYBO-TPyHTOB. OcranbHble OoJjiee MeNKHe HCTOUYHUKU 3arpsi3HEHHs (30J100TBaJI,
yIrOJbHBIA CKia], Ma3zyToxo3sicTBo, ckial ['CM u ap.) OKasbiBalOT MEHee 3HA4YMTEJIbHOE IO
MaciuTaldy BO3AECHCTBUE, OTPAHUYHMBAIOLINECS NPEAesiaMi TEPPUTOPHUH BBIACICHHBIX OObEKTOB HIIH
onusnexammed nx nepudepun Ha pacctossaun S0—-100 m.

Bribpocer Cnasickoii TOC cocraBisitor 63% Bcex BBIOPOCOB B aTMOC(epy CO CTOPOHBI
NPOMBIIIJICHHBIX TMPENNPUATHI Onusnexaiueldl TeppuUTopur. B CBsI3M € 3TUM KOHTPOJb 32
COCTOSIHUEM TIOYBO-TPYHTOB B paiioHe BiusHUS TOC SBIAETCA aKTyaJbHOW 3KOJOTUYECKON
3amavel, HEOOXOAMMOCTh pPELIEHHs] KOTOPOH OIpeneseHa psaoM HOPMATHBHBIX JOKYMEHTOB
[1,2,3].

Cnassinckas TOC pacnonoxena Ha Teppuropun CrnaBsHCKOTO paiiona JloHerkol o0nactu, B
15 xm ot r. CnaBsiHcKa, B 1,5 kM ceBepHee r. Hukonaeska, Ha ipaBom Oepery p. CeBepckuii JloHerr.

IlepBble arperatel BBEIEHBI B dKCIUTyaTtauuio B 1954 roay, mocienHuit 6yok cr. No 7 — B
1971 r.

OCHOBHBIM BUIOM TOIUIMBA, UcnonbzyeMoro Ha TOC, sBisttotest Joneuxue yrnu mapku ALl
(3ompHOCTBIO 38% mpu poekTHOM - 18%) ¢ moACBeTKON Ma3yTa U rasa.

Hcrounukom TexHudeckoro BogocHaOxkenuss TOC senstorest p. CeBepckmii JloHen v kaHam
Cesepckuii [lonen-Jlonbace. ITuteeBast Boma nocrynaer ot HOIT «CnaBsnckomMyHIHEpTO». Bona
p. CeBepckuii JloHen MCTONB3yeTCs Ha OXJIaKISHUE KOHAEHCATOpOB TypOuH, kanama CJJ1 — mns
MPUTOTOBJICHUS] YMATYEHHON BOABI M JPYTUX TEXHOJOTUYECKUX HYKA. Boma muTheBOro xavecTsa
UCIIOJIb3Y€TCSI TOJIBKO HA XO3MUTHEBbIE HY JKABI.

OxnaxaeHue LUPKYJSIUOHHOTO Pacxofia BOAbI OCYINECTBJSETCS C MCIOJIb30BAaHUEM JIBYX
BOJIOXPaHWINLI-OXJIauTeNnel.

C uenbio onpeneneHus: CTENEHU OMACHOCTH 3arpsi3HEHMs MMOYBO-TPYHTOB pailoHa BIHSHUSA
Cnassiackoit TOC TspKeNnbIME METAJIAMU U IPYTHMH 3arPsA3HATENSIMU ObLTH OTOOpaHBI MPOOBI TIOYB
B kojmuectse 25 mr. Kaxknas nmpoba mo4Bo-rpyHTOB, OTOMparOMmasicst ¢ IUIOMAAKHA 5X5 M METOIOM
«KOHBEPTa», COCTABISUIACh M3 IMATH 4YacTHbIX Npod. C Ienbr0 OKOHTYPHBAHUS W OMpPEIECHUS
MacmTaba 3arpsi3HEHUs NPoObl OTOMpPANMCH IO JBYM OPTOrOHAJBHO W JABYM JAHATOHAJIBHO
OPUEHTUPOBAHHBIM MPOQUISIM MEPUAMOHAIBHOIO M CEBEPO-3allaHOro, LIMPOTHOTO U CEBEPO-
BOCTOYHOI'O IIPOCTHUPAHUs, IEPECEKAOIIMMHUCS B LICHTPAIbHON YacTH MPOMILIOLIAKY, C yAaJIEHUEM
KpPaifHUX TOYEK ONpoOOBaHUS Ha PACCTOSHUE 6—8 KM OT OCHOBHOIO HMCTOYHHUKA 3arps3HEHUS —
aeIMOBBIX TPYO. Ilpu 5TOM Hambonee ynaneHsl mwiomanku npodooTdopa, pacroOKEHHbIE Y CEBEPY
OT MPOMILIOLIA/IKH.

XUMHKO-aHATUTHYECKHE UCCIEAOBAHUS MPOO MOYBO-TPY HTOB IPOBENEHB! B T€OTEXHUYECKON
naboparopuun OO0 TIDC «Jloubacc-AzoBbe, XXI Bek» B COOTBETCTBUHM C ACHCTBYIOIIUMU
METOAUKAMU, OCHOBAaHHBIMU Ha coOmoneHnn cooTBeTcTByomux ['OCTos.

KonuuecTBeHHO ompenensiincy coaepxanus cineayromux sjinemenTos: Zn, Cd, Hg, Ni, Cu,
Mn, V, As, Co, Cr. Hapsiny ¢ BaJOBBIMH COAEPKAHHUSIMH 3JIEMEHTOB B MPoOax ONpenessuiich
KOHIICHTPAIUU Cepbl, [IMHKA, MEIH, HHUKENs, XpOMa B TOJBWKHOW (hopMe, aMMOHHUI OOMEHHBIH,
HUTpaThl U yposeHb pH [4].
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Ha ocHoBaHuu paHHBIX Ja0OPATOPHBIX HCCIEAOBAHUI MPOO TIMOYB MPOCIEKHBAIACH
MPOCTPAHCTBEHHAS M3MEHYMBOCTh KOHIEHTPALUN Pa3IMYHbIX 3JIEMEHTOB B TMpeneiiax BCEero
nepuoaa npodooTdopa 1 HAIMYHE TEXHOTEHHBIX OPEOJIOB 3arpsi3HeHus B paiione CnassiHckoi TOC.

B ocHOBy wMmeromoB o0OpaOoTkm U OOOOIIEHHWs] TOMYYEHHBIX JAaHHBIX 3aJI0KEHBI
OOIIeNPUHATHIE PEKOMEHIAIINN 1 HOPMATHBHBIE IOKYMEHTHI |5, 6].

JLJist OLIEHKY CTETEeHHU OMACHOCTH 3arpsi3HEHUS TOYBO-TPYHTOB U3y4aeMOI TePPUTOPUU ObLITH
paccuuTaHbl KOI((HUIMEHTH KOHILIEHTPAIMM KOMIIOHEHTOB [0 OTHOIIEHHIO K (HDOHOBBIM
MOKA3aTeJIsIM MOYB JAHHOW MeCTHOCTH (Tad. 1).

Taoa. 1. ['eoxumudeckunti GoH 3neMeHTOB B mousax CrassHcko-KpacHomuvaHcko# rumomanu (Mr/kr)

Kacc omacHocTH BemecTB

| 11

Hg Zn As Cu Co Ni Cr

0,017 68,0 1,8 28,0 18,0 44,0 99,0

JUs OLICHKH OIMAacCHOCTH 3arpsi3HEHUs] OYBO-TPYHTOB JJIsT KaKAOH MpoObl ObUT MOACYUTAH
CYMMapHbIii MOKa3aTeIb XUMUIECKOTO 3arpsi3HeHus (Tadn. 3) mo hopmyre:
Zc:ZKC_(”_l) (1)
rae K¢ — xosp¢uimeHT KOHLEHTpauuu 3JIEMEHTa, PaBHBI OTHOLIEHHUIO €ro CONEpPKaHWs B
KOHKpeTHOH mnpobe k ¢poHoBoMmy comepxanmio (K. = C / Cg), n — KOIM4ECTBO BOBJIEKAEMBIX B
pacuer 3J1eMeHTOB B KOHKpeTHOH npobe. [Tpu 3tom Ke > 1.
Ha ocHoBanuu Zc (tadsn. 3) OpUTH OTKAPTUPOBAHBI C MOMOIIBI) KOMIIBIOTEPHON MPOrpaMMBbl
SURFER 7.0 opeons! 3arpsizHenust nous B paiione BausHus TOC (puc. 1, 2). CreneHp onacHOCTH

3arpsA3HEHUA MOYBBI XUMHUYCCKUMU BCUICCTBAMU OLCHUBAJIOCH IO IIKAJIC MOJIYYCHHbBIX 3HAYEHUH ZcC
(tabm. 2).

Tab6n. 2. OpucHTHPOBOYHAS OLICHOYHAS IIKAJIA 3arPI3HCHIUS ITOYB MO CYMMAPHOMY TOKA3aTC/IIO 3arpsI3HCHU.

Kareropus 3arpsa3HeHus .
HOUB Bemmumnaa (Zc) | W3meHeHus mokaszaTenel 310pOBbs HACEICHHS B 04arax 3arpsa3HCHUS
Hamnbonee Hu3kmit ypoBEHB 3a00J€BACMOCTH IETCH M MUHUMATbHAS
1. Jomyctumasn Memnee 16 .
YaCcTOTA BCTPEYAEMOCTH ()Y HKIHOHAIBHBIX OTKIOHCHUH
2. YMEpEeHHO-0TacHas 16-32 YeemrueHue o0nieH 3a001eBacMOCTH
VeeauueHue 00111ci 32001¢BACMOCTH, YHCIIA YACTO OOJICIOIUX JCTCH
3. Beicoko-omacHas 32-128 C XPOHHUICCKUMH 3a00ICBAHISIMH, HAPYIICHISIMA ()Y HKIIMOHAIBHOTO
COCTOSIHHSI CEPICUHO-COCY TUCTBIX CHCTEM
YeemueHne 3a0071¢BacMOCTH ICTCKOTO HACCJICHUS, HAPYIIICHHUE
. CIPOIYKTUBHOM (DY HKI[MH KCHINHMH (Y BEIMUCHAC TOKCHKO3a
4. Upe3BpHaitHO-0MACHAs Bonee 128 penpony by MO (¥
OEepEeMEHHOCTH, YHCIIA TTPEXKICBPEMEHHBIX POJIOB,
MEPTBOPOKAAEMOCTH, THIIOTPO(QHH HOBOPOKICHHBIX

BBIOpOCHI 3arpsI3HSIOLIMX BELIECTB B aTMOC(epy SBISIFOTCS OAHMM M3 CYLIECTBYIOIIUX
¢akropos BrustHusA CnassiHckor TOC Ha nmouBeHHBIH NOKPOB. I1py 3TOM MOYBEHHBIN CIOH ABISETCS
[JIABHBIM KOHEYHBIM aKKyMYJIITOPOM aHTPOMNOIE€HHBIX TOKCHYHBIX BEILECTB.

BosgelicTBue 3arpsi3HUTENEH MOXKET MPOSIBIATHCA HA 3HAYUTEIBHOM PACCTOSIHUM, MOMNanas
IPU 5TOM B 30HY CEJbCKOXO3SIMCTBEHHBIX yroAMil. XapakTep JOKaJWu3alluKM 3arpsA3HUTENEH B
MPOCTPAHCTBE 3aBUCHT OT (PU3MKO-XUMHUECKHUX CBOWMCTB 3JIE€MEHTOB U IPYHTa, OT TEMIIEPaTy PHOTO
pe’kuMa, CKOPOCTH M HAIIPABIICHHS] BETPA, OT KOJMUYECTBA aTMOC(HEPHBIX OCATKOB.

B pamMkax nmepBOro u BTOPOro 3TalOB UCCJIENOBAHMs MPEBBILIEHUE NPEAEIbHO AOMY CTUMBbIX
KOHIIEHTPALII OTMEUEeHBI B €IUHIUYHBIX NPo0ax AJisl PTYTH, MbIIbsAKa U Meau. IIpu 3ToM anHomannu
MMEIOT He yCTOMYMBBINA XapakTep U He BIMSIOT HA CTENEHb OMACHOCTH 3arpsi3HEHUs [TOYB.

181
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Ta6ur. 3. UsmeHeHne k03(h(PUIIHCHTOB KOHIICHTPALIMK 3JICMCHTOB U CYMMApPHBIX TIOKA3aTC/ICH 3arps3HCHUS 3a
1 u 2 3ramnsl MCCICIOBAHUHA

Ne mpoOsI As Hg Zn Cu Ni Co Ze

Cod 1,8 0,017 68 28 44 18

JTan 1 2 1 2 1 2 1 2 1 2 1 2 1 2
1 0 0 74,5 0 05(116]12136]02]03 0 0,51 76,7 4,2
2 0 0,2 0 0 04105]081]11]05]0,5 0 0,5 0 1,1
3 0 1,6 0 0 0 123]1,1139]04]0,7 0 42 | 1,05 9,0
4 0 0 17,7 0 0605|1113 0 )04] 05 ]01] 17,7 1,3
5 0 0 0 0 07 1 ]33]133]061]07] 0,2 0 33 3,3
6 0 0 0 0 13118121129 0 0 0,1 0 2,47 3,7
7 0,5 0 58,8 0 08109]12108]03] 0 0,7 0 59,0 0,0
8 0 0,8 0 294106 |12]161]1,1]03]02 0 0,6 1,6 29,7
9 1,1 2,1 0 588 | 1 181 15]25] 0 0 0,5 0 1,51 62,1
10 0 0 0 0 0 ]02] 0 |03 O 0 0,8 0 0 0,0
11 0,7 0 47,1 0 ,5118(1,1]104] 0 ]|05] 03 |0,6] 47,7 1,8
12 0 0 0 8821 0 [01]14]05]041]0,5 0 0,7 1.4 88,2
13 0 0 0 0 0 0 |l]1L5] 0 ]06]06]| 0,1 0 1,5 0,0
14 0 0 0 8821 0 0 ]15] 0 ]061|09 0 0,6 1,5 88,2
15 0 0 0 0 16115(103] 0 1102( 0 0 0 1,6 1,5
16 0 0 0 0 12115125] 0 1 0 0 0 2,7 1,5
17 0 0 58,8 0 2 122111116 0 0 1,5 | 1,9 ] 604 3,7
18 0 1,1 647 1941 116|141 14]16[02]05] 06 |22 657 96,3
19 0 0 258,8 0 131211121 1L7(103]05] 05 ]12] 25,4 3,0
20 0,5 0,6 0 0 131191171 0 1]04]05] 05 0 2,0 2,0
21 0,9 1,1 70,6 | 824102 0 | 15]25] 0 |02 0 0 71,1 83,7
22 0 0 0 0 051 0 |14 1 0 0 03 | 0,6 1,4 0,0
23 0 0 47,1 100 1,11 1,3]11,8]25]109(|12] 03 |09 479 | 102,1
24 0,8 0,6 70,6 0 09]114]131] 0 ]06]07] 04 0 72,7 1.4
25 3.4 24 0 0 LS| 01,310 0 0 1028 ] 0 4,3 32

Ha nepBom sTane uccienoBaHus BbIAEJAIOTCS J1BA AHOMAJIbHBIX YYacTKa OMACHOTIO YPOBHS
sarpsizHeHust (ZC = 32-128). [lepBblii y4acTOK MPOTATHUBAETCSA C FOTO-3aIMaja HA CEBEPO-BOCTOK,
3aXBaThIBAET MPOMILIOIIAJKY 3JIEKTPOCTAHLIUHY, @ BTOPOI Opeos HaXOAUTCS B FOTO-BOCTOUHOM YIJIy
KapThbl M PACIOJIOKEH BOKPYT TOUKU 0TOOpa mpodsl Ne 11. Kpome TOro BhIIENSAIOTCS TPH TOUEUHBIE
aHoManuu: T. 19 — ype3BbMAHO-OMACHOrO YPOBHS, KoTOpas orOupanack B palione c. Crapblii
KapaBaH, T.4 (ymepeHHo-omacHoro ypoHs) B 500 M Ha ceBep OT NPOMIUIOMIANKH U B T. 11
(ormacHOTo yPOBHSI) PACIIONOKEHHYIO B 4 KM Ha I0TO-BOCTOK OT IpoMIuiomanku (puc. 1, 2).

Ha BTOpOM 3Tane npous3oio cMelleHne aHOMaIbHbIX y4acTKOB. Opeoi, KOHTPOIHUPY €MbIit
T.23, 7. 21 u T. 18 onacHOro ypoBHs, pacHoJIOKEHHBIN K 3amajy OT MpyJa-oxJaguTels Ha BTOPOM
STame MCCIEOBaHMs HE 3aXBaTbIBA€T NPOMIUIOMIANKY. YacTp MNPOMIUIOLIAAKU IONAfaeT BO
BO3HUKIIHMI OpPEOJT 3arpsi3HEHUs], KOTOPbIA PacloOjOKEH B KOrO-BOCTOYHONM 4dacTu KapTel T. 19 u
T. 11 OTHOCATCS K NOMYCTUMOH CTENeHM B OTJIMYMM OT MEpPBOro 3Tana HCCIeAOBaHHUsS, Il€ OHU
OTHOCHJIMCH K YpPE3BbIYAHO OMACHON U OMAaCHOM CTEMEHH 3arpsi3HEHUS.

Usmenenne (GopMbl aHOMAJBHBIX 30H M CMEIIEHHE WX B MPOCTPAHCTBE CBS3AHO C PAIOM
(haKkTOPOB: TeOXUMHUYECKHI JaHAmMA(PT MECTHOCTH (BOAOPA3AeNbl, MAIIHS, JIEC, MOCaaKa, CKJIOH
UT.J.), VIQIEHHOCTb OT HUCTOYHHUKA 3arps3HEHUs, U3MEHEHUE HalpaBJieHHs BeTpa, KOJUYECTBO
BBIMABIIUX OCAJKOB, MJIOTHOCTb U XapaKTep PacTUTENbHOIO MOKPOBA, MUHEPAJIbHBII COCTaB MOYB
(uepHO3€M, MECKHU, CYTIIMHKH), HEPABHOMEPHOCTD pacIpeeeHNsl 3JIEMEHTOB B [IOYBO-TPY HTax.
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o 3

Puc. 2. Kapra pacnipeaeneHns cyMMapHOTO TIOKa3aTesd 3arps3HeHUS Ha BTOPOM 3Tarle NCCIIEI0BaHNs
VY cnosHbIe 0003HAUCHHUS

T IPaHHIA MPOMILIOAKH
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Takum o00pa3oM, ypOBEeHb 3arps3HEHUs] HMEET HEyCTOHYMBBIM, BPEMEHHBIH XapakTep
NPOSIBJICHUS], 3aBUCALINNA OT MHOTHX (PakTOpoB. 3a KOPOTKUH MEepPHOA HAOMOAEHUH HEBO3MOXKHO
BBISIBUTb 3aKOHOMEPHOCTb M MCTOYHMK 3arpsi3HEHMs IOYBO-TPYHTOB. DTO BO3MOXKHO B IpOLECCe
IUTUTEIPHOTO Tepuoaa HabmoneHuit (3—5 ner) U mpu COBEPIICHCTBOBAHUM METOIUK OTOOpa U
aHam3a mnpoo.

Taxke HeoOXxomuMo OOpaTHTh BHUMAaHHE Ha HampaBJIeHHWE BeTpa. B xonomHoe momiyroawme,
KOTJa TPOBOAMJICS TEPBBIA 3Tall HCCIEAOBAHUS, NPeodNafaT BETPHl BOCTOYHOIO U IOTO-
BOCTOYHOI'O HaIIPaBJIeHUs1, YTO OTPA’KAETCs] HA MOBBILIEHHBIX KOHLIEHTPALUSIX 3JIEMEHTOB B [TIOUBE B
3amagHoN | F0ro-3amaiHoi 4acTu uccienyemoil teppuropun. M HaoOopoT, B eTHee BpeMsi, Korna
MIPOBOAMJICS BTOPOM 3Tall UCCIIEOBaHMs, BETEP UMEET CEBEPHOE U CEeBEpO-3ana HOe HaIlpaBJIeHus,
YTO OTPaswiIoCh Ha  OOpa3sOBaHWU Opeoja B IOrO-BOCTOYHOM yriy KapTel. ClienoBaTenbHO,
3arps;3HEHHE T0YB 3aBHCUT OT BBIOPOCOB B atMochepy, nmpousBoanmMbix Criasstackoi TOC.

BriBogs!:

1) UcTouHukaMu 3arpsi3HEHUs TOYBO-TPYHTOB palioHa co cropoHbl TOC  sABIsAOTCA
IBIMOBBIE YHOCHI C TPYO.

2) AHOMaNuu 3arpsA3HEHMsI UMEIOT HEeYCTONYMBBIN XapakTep.

3)PopmMa U  CTeNmeHb OMNACHOCTH  3arps3HEHUs]  IIOYBO-TPYHTOB  ONpeeNsieTcs
KIMMAaTUYECKUMH,  JIAHAMA(PTHO-TEOXUMUYECKIMA U (PU3UKO-XUMHUYECKUMH Y CJIOBHSIMH
mddeperumariim 1piMoBBIX BeIOpocos TOC.

4) HeycroiiunBbIii XapakTep aHOMaiud, OCOOEHHO HAa OTHAJCHHBIX IUIOIMIAJKaX, MOXKET
CBUETEJIbCTBOBATb O JIOMOJHUTEIBbHOM IPUBHOCE 3JIEMEHTOB-3arpsi3HUTENIEN, HE CBSI3aHHOM C
nestenbHOCTb0  TOC, 4YTO MOXKHO  YCTAHOBUTbH  CIHELUANbHBIMH  HCCIEIOBAHUAMHU IO
Pa3TPaHUYCHUIO BO3AEHCTBUS.

[TonyueHHble NaHHBIE TOATBEPIKOAIOT HEOOXOAMMOCTH PETYJIIPHOTO KOHTPOJISI COCTOSIHHS
NOYBO-TPYHTOB B 30He BinsiHUS CnaBsackoii TOC. B nmanpHeiimmeM HeOOXOOUMO H3YUYUTH CBA3H
3JIEMEHTOB, COJEP>KALIUXCS B IIOYBE, C 3JIEMEHTAPHBIM COCTaBOM YTJIEil.
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