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IHeJab uccaea0BaHMA:

ONpeAcanTh (POPMbI MUTPALIMHU TSKEIBIX METALIOB (CBUHIIA, MEJIM W IIMHKA) B BOJAX
HIDKHETo TeueHus p. Kazanka Ha ydacTtke ot ['01y0six o3ep 1o . Kazanu

3agaun.

1) mo pesymbpraTaM MOHHUTOPHHIA PAcCUMTaTh CPEAHHE KOHIICHTPAIMH M II0Ka3aTeIIH
Bapua0EeIbHOCTH METAJUIOB, MUTPUPYIOIIMX B BojJax p. KazaHka B pacTBOPEHHOW WU
B3BEIICHHOU (hOpMax;

2) BBIABUTH 3aKOHOMEPHOCTH CE30HHOM JIWHAMUKH METAJLIOB B BOJAaX HIDKHETO
TedueHus p. Kazanka,;

3) BBINOJHHUTL OICHKY IIOKa3aTelIeH 3arps3HCHHUS TSDKEIBIMM METaIaMU BOJ P.
Kazanka;

4) ompemelnTh AHTPOIIOICHHYIO COCTABJIAIONIYIO CTOKA CBHHIIA, MSAW W IIMHKA B
HUKHEM TeueHnu p. KaszaHka



PacnosioxxeHue cTaHUUA MOHMTOPUHIA

1 — nmxe bonwimoro ['ony6oro o3epa, 2 — TpeThsi TpaHCIIOPTHAS 1amOa



Pe3yabTaThbl CTATUCTHYECKOM 00PA0OTKH JAHHBIX O COAEPKAHUU
PACTBOPEHHBIX U B3BEeIIEHHBIX (DOpM MeTaJJI0B B Boje p. Kazanka

™ dopmBl MHTpaLUA Me Min Max LQ uQ
T'onyosbie o3epa
PacTBOpenHbIe OPMBI, MKT/ 1.8 0.1 17.0 0.5 6.6
Pb | B3Bemrenublie (hOpMbI, MKI/JI 0.8 0.2 11.9 0.5 3.2
PacTBopennsie hopmer, % 62 0.4 95 25 87
PacTBopenHbIe HOPMBI, MKI/J 0.7 0.2 2.8 0.3 1.9
Cu | B3BemieHnHbie popMbI, MKT/JT 0.3 0.03 14 0.1 0.6
PactBopennsie ¢hopmsr, % 80 23 93 57 89
PacTBopenHbIe OPMBI, MKT/I 3.8 1.5 9.4 2.1 5.8
Zn | B3BemeHasie GOPMBI, MKT/JI 1.8 0.1 3.5 0.5 1.9
PactBopennsie popmer, % 76 45 95 62 93
3 TpaHcnopTHas 1amba
PacTBopenHbIe (OPMBI, MKI/ 5.6 0.01 14.4 3.9 8.4
Pb | B3Berienubie (opMbI, MKI/T 3.9 0.2 13.2 2.0 8.4
PactBopennsie hopmbl, % 61 0.3 97 29 77
PactBopennsie hopmbl, MKT/T 1.3 0.1 3.3 0.6 1.5
Cu | B3Bemennbie GOpMBbI, MKT/JT 0.9 0.03 1.9 0.2 1.2
PactBopennsie popmer, % 61 24 91 49 87
PactBopenHbIe hOpMBI, MKT/J 4.2 1.4 11.6 3.2 5.8
Zn | B3BemeHHbie GOPMBI, MKT/JT 1.2 0.2 2.5 0.8 1.6
PactBopennsie ¢popmel, % 74 58 96 67 80

[Mpumeuanue: Me — menuana, Min u Max — MUHUMaJIbHOE U MAKCUMAIIbHOE 3HAYCHUS,
LQ u UQ — BepxHHUIT 1 HUKHUAN KBAPTHITU



JAMHaMuKa pacTBOPEHHbIX ()OPM METAJJIOB HA CTBOPAX HAOIKOICHUI
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3 TpaHCHOPTHAAL TaMGa

TomyGele 03epa

3 TpaHCHOpPTHAAA TaMea

T omy6sle 03epa

3 TpaHCHOPTHaAA JaMGa

ToxyGErle 03epa



KpaTHoCTh npeBbIIIEHUS MPeAeJbHO J0NMYCTUMBIX KOHIIEHTPAUA

PACTBOPEHHBIX (POPM TSKEJIbIX METAJJIOB B BoJe™

Cpennsis MaxkcumainsbHas | KpatHocts npebimenus 1K
Tsxenbie
KOHIICHTpAIYsl, | KOHIIEHTPAIHS,
METaLIR! MKT/JT MKT/JT HAK,, HAK o
['ony0OnIe 03epa
Pb 1.8 17.0 - 2.8
Cu 0.7 2.8 - 2.8
Zn 3.8 9.4 - -
3 TpaHcniopTHas namoOa
Pb 5.6 14.4 - 2.4
Cu 1.3 3.3 1.3 3.3
Zn 4.2 11.6 - 1.2

* IAK,, Pb 6 mxr/a, Cu 1 mkr/a, Zn 10 MKr/a




Crok PACTBOPCHHBLIX M B3BCIHICHHDbIX (l)OpM THZKEJIBIX METAJJIOB B P. Ka3zanka u ero AHTPOIOr¢eHHass CoOCTaBJasI0IIIas

S; (t/rom) = C; (mxr/m) x R (m%/¢) x 0.0315,

e

S; — 00BbeM cTOKa I-ro MeTasIa,;

C,— cymMMapHasi CpeJHEroioBasi KOHIICHTPAIIHSI
PAacTBOPEHHBIX M B3BEHIEHHBIX (OpPM  i-TO
METalIa,;

R — pacxom Bombl B CTBOpe HaAOIOICHUIA:
Tony6sie o3epa 3.06 m3/c, 3 mamba 3.291 m3/c
(Boambie 00beKTHI ..., 2018).

["onyOnie 3 TpaHCTIOpTHast | AHTPOINOreHHbIN BKIaI, %o
™
o3epa, T/ron mamoa, T/Ton T/TON %
Pb 0.25 0.97 0.72 78
Cu 0.10 0.22 0.12 55
Zn 0.53 0.56 0.03 5




BbiBOALI

1. B nmwkHem teuenuu p. Kazanka, Ha ydactke oT ['onyObix o3ep g0 . Kaszanu, cpegHerojoBble KOHIIEHTpaIlUU
pactBopeHHBIX (hopMm Pb cocrasmsror 3.7 mxr/m, Cu — 1.0 mxr/n, Zn — 4.0 mxr/n. PactBopeHHBIC ()OPMBI MUTPAIIH
TSDKEJIBIX METaJIJIOB JIOMUHHUPYIOT HaJl B3BEIICHHBIMHU; WX JOJISI B OTHAENIbHBIE CE30HBI Toaa gocturaet 95% or
CYMMAapHOTO COJIEPKAHUS.

2. YcTaHOBJIEHBI OCOOEHHOCTH CE€30HHOW JWHAMUKU PACTBOPEHHBIX (hOPM TSKEIBIX METAIJIOB B Boje p. KaszaHka:
poct koHueHtpanmii Pb, Cu m Zn ormedancs B ¢eBpajec M B aBryCTe-CEHTAOpE. YBEIWUYCHUE KOHIICHTPAIIH
3arps3HAIONINX BEIIECTB B IIEPHOJI BECCHHETO IaBOAKA OBUIO XapaKTEpPHO TOJBKO JUI pacTBOpeHHOro Pb B cTBOpE
Hke [onyObix o3ep. [lokazano, yto murpainmonusie motoku CU u Zn B Boaax p. KazaHku CMHXPOHU3UPOBAHBI, YTO
YKa3bIBa€T HA OOUTHOCTh X T€OXUMUYECKUX CBOMCTB U UICTOYHUKOB MOCTYIICHUSI B BOJHBIN OOBEKT.

3. BEISBIICHBI IIPEBBIIICHUS PHIOOX03SHCTBEHHBIX HOpMaTuBOB CU u Pb B Bomax HrpkHero teucHus p. Kaszanka: B
CpeaHeM 3a TOJA KOHIICHTpAIlMd HMX pPacTBOPEHHBIX (opM Ha cTBopax HabOmwomenuit cocraBuau 1.1 TIJIK, a
makcumanbhbie qocturanu 3.3 [IJIK. Konuentpamusa Zn B Bogax p. Kazanka nHaxonunack B ipeaenax [1JIK.

4. CormacHo pacueraM, okojio 55% Cu u 80% PDb, npucyrcrByromux B Bojgax Kaszanckoro 3ammBa KyiiOblmeBckoro
BOJIOXPAHWIMIIA, CBA3aHbl C AHTPONOTCHHBIM IPUBHOCOM B BOAHBIM OOBEKT U OOyCIOBIEHBI HEAI(DPEKTUBHOU
paboOTOM OUUCTHBIX COOPYKEHUW TPOMBIILICHHOW W JIMBHEBOM KaHAIM3alMU, a TaKXKe MOCTYIUJIEHUEM C
MOBEPXHOCTHBIM CTOKOM C TeppuTOopuH I. KazaHu v MpUropoaHbIX MOCETKOB.
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CPABHUTEIBHBII AHAJIH3 CIIOCOBOB ®WIHTPAIIUH ITPH
OITPEIEJTEHHH KOHIIEHTPAITHII PACTBOPEHHBIX ®OPM
METAJLIOB B ITPHPOJHBIX H CTOYHBIX BOJJAX

Pe3ynbTaTsl rocyAapCTBEHHOTO MOHHTOPHHTA KaueCTBa OBEPXHOCTHEIX BoJ B PP CBHAETEILCTBY-
10T O HATHYHH CHCTEMATHIEeCKHX IIpeBHINIeHHH HOPMATHBHEIX KOHIEHTPAIHH PacTBOPEHHBIX B BOJE
COeJHHEHHH MeJH, IHHKA, MapraHia H Xejle3a Ha Oonbmleff JacTH BOXHEIX OOBEKTOB, B TOM WHCIE
PACHIOIOKEHHBIX Ha (JOHOBEIX TEPPHTOPHAX. ITO MOKET OBITH 0OYCIOBIEHO HE TONBKO (DAKTHIECKHM
3arpA3HeHHeM, HO H NPHPOJHEIM eOXHMHYECKHM (OHOM XHMHYECKHX NIEMEHTOB, KOTOPHIH «He 3a-
JI0&KeH» B (elepalbHEIX THIHeHHIeCKHX HOPMATHBAX, @ TAKOKe OCOOEHHOCTAMH METOXOB IIPOGOIIOATO-
TOBKH, KOTOPEIE JIOMYCKAOT QHIBTPAlHIO NIPO6 BOJBI V1% OTAE/IEHHA PACTBOPEHHEIX (HOPM METAILIOB C
TpHMeHeHHeM OyMaXHEIX (HIETPOB «Oe1at IeHTa». AHATH3 SKOJOTHIECKOr0 COCTOAHHA BOJHBIX 005~
€KTOB 110 CONEPAAHHIO METAIOB, (PaKTHIECKH OCHOBAHHEIH HA Pe3yIIBTATaX ONpEEIeHHs He TOINBKO
HCTHHHO PacTBOP HO HB: IX HX (hopM, TIp T K 3aHH Ka9ecTBa 110-
BEpPXHOCTHEIX BOJI. B CTaThbe NpHBENEHE! Pe3Y/IBTATEl KC 'HTA 110 OTIpX pacTBop
opM METALI0B B IPHPOAHEIX H CTOYHBIX Bojax I KasanH ¢ npuMeHeHHeM MeMOPaHHEIX (HIETPOB C

muameTpoM 1op 0.45 Miv B GHIETPOB «Benas TeHTay.

Kmovessle c106a: METAIUIEL, PaCTBOP dopMer; 0 (HIBTpanHs; Ka9ecTBO BOX.

DOI: 10.24411/2411-7374-2020-10021

Beenenne

B cootsercTeHE c TpeboBanmamu Pl 52.24.643-
2002, B 9HCI0 0OA3aTENBHBIX THAPOXHMHIECKHX 110~
KazaTesleH, HCIOIb3yeMBIX IIPH KOMILIEKCHOH OLIEHKe
KadecTBa MOBEPXHOCTHEIX Box B Poccaiickoit Pexe-
PalHH, BXOAST TSKelble METaLIsl — JKelde3o, Medb,
HHKelb, IHHK, Maprasen. [[ONoIHATEIEHO B 3TOT He-
pPedeHs MOTYT OBITh BKIIOYEHE! H APYTHE TOKCHIHEIE
3IeMeHTHI, HapHMep, KaJIMHH H CBHHELI.

Vipasienne 1o THAPOMETEOPOTIOTHH H MOHHTO-
PHHTY OKpyxatomeii cpeasl Pecnry6muxn Tarapcran
(YITMC PT) npoBOaHT rHAPOXHMHIECKHH MOHHTO-
PHHI' IOBEPXHOCTHEIX BOJHEIX 00BeKTOB Ha 26 myH-
kTax, B T.49. Ha 03. Cpexunit Kaban u p. Kazanxa B
gepre r. Kazann. CBoaHEIe JaHHEIE MOHHTOPHHTIA I10-
Ka3bIBaOT, 9T0 OOIBINAf 9aCTh BOJHEIX OOBEKTOB pe-
THOHA NOJBEPKEHa 3arpA3HeH 0 coequHennamH Cu,
Mn, Zn, a taxxe Fe. IIpepsimenus ux npegensHo g0-
NYCTHMBIX KOHIIEHTPALHH CHCTEMATHYECKH (HKCH-
PYIOTCH He TOJBKO Ha AaHTPOMOTEHHO HArpy&KeHHBIX
y9acTKaX aKBaTOPHI peK, 03ep H BOAOXPAHH/IHII, HO
H JaXe Ha TeX BOZOEMAX, KOTOPHIE BIIOIHE MOXHO
oTHecTH K ¢oHOBEIM. B pamkax rocymapcTeeHHOro
MOHHTOPHHIa MHHHCTEPCTBO 3KOJIOTHH H IPHPOX-
HEIX pecypcoB PT perncTpHpyer npeBBIIEHHS HOP-
MAaTHBHEIX 3HA9€HHH PaCTBOPEHHEIX GOPM MeTALIOB
B BOJHEIX oObekTax pecnyomukH (['ocymapcTBeHHELT

a0

..., 2020).

CrnennanucTsl, paboTaromue B 00JacCTH reoXH-
MHH IPHPOJHEIX BOJ, He BCEIJa CKIOHHEI CBA3LIBATE
Ha/JIH9IHE BHICOKHX KOHIIEHTPALHH METaLIoB B BOAE
C aHTPOIOTEHHEIM, B T.9. TEXHOTCHHEIM, 3arPA3HEHH-
em. CymecTsyeT MHEHHe, 9TO B CHIY IPHPOJHEIX Ie-
OXHMHYECKHX ()aKTOpOB cpezsl (HampHMep, 0cobeH-
HOCTe#l COCTaBa H CBOHCTB IOYB H OPOJ BOZOCOOpP-
HEIX DacceHHOB) MOXET BO3pacTaTh HHTEHCHBHOCTH
MHTDAIlHH METALIOB B MPHPOJAHBIX BOJAX, a 3HATHT
HX KOHIIEHTpalHs B pacTBopeHHo# ¢opme (Monce-
enko H ap., 2006).

Jlpyro#i NpHYHHOH (QHKCHPYEMBIX MOBEIMIEHHEIX
oTtHOCHTenpHO ycraHorneHHBIX [1J[K xonuenTpammit
PacTBOPEHHBIX (HOPM METANLIOB HA3BIBAIOT HCIIOTb-
30BaHHE B KadeCTBE 3IEMEHTa MPODONOATOTOBKH
¢uabTpanmE obpasna depez obe3zzoneHHsle (QHIB-
TpHl «benas neHTa» (cpegHe QHABTPYIOMHE), KOTO-
phle He 3aJepAKHBAIOT CaMBle MeJKHE, KO/UIOHIHEIE
H OpeJKO/UIOHIHbIE B3BEIIEHHBIE OPraHHYeCKHE H
MHHepaIbHbIE 9aCTHIE! C COPOHPOBAHHEIMH Ha HHX
MeTa/UTaMH, 9TO BHOCHT NOTPEIIHOCTE B ONpeese-
HHE HX HCTHHHO PacTBOPeHHBIX popm. MeToankamu,
JOMYIIEHHEIMHE U1 ONpe/eIeHHA METALIOB B IHThe-
BEIX, IPHPOJHBIX H CTOYHEIX BOJAX C LETBIO OTAEIe-
HHS PaCTBOPEHHEIX OPM METAIIOB OT BIBEIIEHHBIX,
pa3pemraeTcs HCIIOIb30BaHHE ABYX THIIOB QHIBTPOB:
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