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OCOBEHHOCTU ®OPMUPOBAHUSA 1 OLIEHKA KAYECTBA
MMOBEPXHOCTHBIX CTOYHBIX BO/I I1O COJEP:KAHUIO
TSKEJIBIX METAJLIOB

Haobues 3.A., Axmaooe I1.M., Illapughzooa LlI. K., Amupzooa O.X.
Hncmumym 600HvIx npod.iem, euoposnepeemuxu u sxonroeuu HAHT
Taoorcuxckuii mexuuueckuti ynugepcumem um. akao. M.C. Ocumu
Taoowcukckuil HAYUOHAbHYIT YHUBEP CUMEN

Annomauus. Ilpusoosmes pesyromamer HUP, svinonnennvix no Asanckomy paiiony. Ileav pado-
mul- énedpenue I'UC 0ns cocmasnenus cepuu Kapm KIUMAMU4ecKux pecypcos, UCNOoIb3yeMblX 8 CelbCKO-
xXossificmeenHom npousgoocmese. Paboma no cocmagienuio kapm 6bIMOIHAIACH ¢ UCTIONb30BAHUCM NPO-
epammbl ArcGIS-9.2. Hexoouvie yugpossvie, ucnoivzosarmsie 0Jisi padbonivl, KIUMAmMu4ecKue napamenipol
83smol uz Cnpasounuka no kaumamy CCCP. C ucnonvzosanuem I'UC mexnonoeuil, 01 Xapaxkmepucnu-
KU KIUMAMU4eCcKUx pecypcos, 1nepavle coCmagienbl Kapnivl CPeone200080t memMnepamypsl 6030yxXd, Cym-
Mot memnepamyp sviute 10°C, cymmvl 20008bIX aMMOCHepHbIX 0ca0K08, KOdphuyuenma yeaaicHeHus.

Kniouesvre cnosa: I'HIC- eeoungopmayuonmvie cucmemsl, J3-oucmanyuornoe 30HOUpOSaAHUe,
MJ[3-mamepuanvt oucmanyuonnoeo 3onouposanus, KC-kocmuueckue cnumku, DEM- Lugpposas ma-

mpuya penvega.

Bgenenne. BaxxHo OTMETUTBD, YTO MpoOOIIE-
Ma (popMHupOBaHUS U JaJTbHEHIIAs OYMCTKA
MOBEPXHOCTHBIX CTOYHBIX Boja (ITCB) mms
YCIIOBUH OOJIBIIMX TOPoaA0B Ta’KUKUCTaHa
HegocTaTouHo u3ydeHa. Xots [ICB saBmis-
IOTCSI OCHOBHBIM MCTOYHUKOM 3arpsi3HEHUS
BOJIHBIX OOBEKTOB, B TOM YMCII€ U BOJIbI
MUTHEBOIO KAYECTBA, TEM CaMbIM BbI3bIBAS
BTPOUKALUIO B BOJOEMAX, HAKOILJICHHUE
TSDKENNBIX  METAJUIOB, HE(MTENpPOAYKTOB H
JIpyrux opraHuueckux 3sarpsasaureneil. K
I1CB oTHOCATCS: JOXKIEBBIE, TAJIbIE U JIUBHE-
BbIE OCaJIKU, MHOUIbTPAIIMOHHBIE, TTOJIMBO-
MOEYHbIE, IPEHAKHbIE U TPOU3BOJICTBEHHbIE
CTOYHBIE BOJbI, OTBOJIUMBIE C TEPPUTOPUI
MIPOMBIIUICHHBIX TPEATPUSITHN.

CornacHo 1aHHbIM ATeHTCTBa IO UPPU-
rauuy 1 menuopauuu npu IlTpaButenbcTBe
Pecnny6nuku Tamkukucran B ropoae y-
maHOe (yHKIMOHUpYeT 29 cenecOpocoB ¢
o6melt mmuHou 50,3 kM u 30 kaHaIoB ¢ 00-
et iimHoit 103,2 kM ([u1st pe Ao TBpaIlleHUs
CeJIEBBIX MOTOKOB M HABOJHEHMH, a TaKKe
cbopa U OTBEIECHUS] TOBEPXHOCTHOI'O CTOKA
Y UPPUTALIMU OPOIIAEMBbIX IIJIOLIAIEN).

Taxxxe B Hacrosiiee BpeMsi B TOPOJIE
Hyman0e peanuzyercst ['eHepalibHbIN IUIaH

pa3BuTHs ropoja Ha nepuoj 1o 2040 rona, u
3a MOCIeIHNe ro/ibl UH(PpaCTPYKTypa ropo-
Jla U CTPOUTENIBCTBO OOBEKTOB PA3ITMUYHOIO
Ha3HAUYEHUS BEIETCS YCKOPEHHBIM TEMIIOM U
OYeHb TUHAMHYHO pa3BuBaercs. C yd4éTom
pacmupeHusi ropojaa, OypHO pa3BHUBaeTCs
CTPOUTENIBCTBO U PEKOHCTPYKIUS HTOPOXK-
HOW MHPPACTPYKTYPBI, TOCTPOCHBI HECKOJIb-
KO 3CTaKa/l, ¥ IUIoaab achaibTo-0eTOHHBIX
MMOKPBITHI TOPOT COOTBETCTBEHHO YBEJH-
yuBaeTcsa. Takas cUTyarusi CHOCOOCTBYET
YMEHBIIIEHNI0 00BbEMa GUIBTPALIMK U UCTA-
pPEHUST TOXKIEBBIX OCAIKOB, & KOJUYECTBO
OTBOJUMBIX MTOBEPXHOCTHBIX CTOKOB C aBTO-
MOOWJIBHBIX TOPOT M MOCTOBBIX MEPEXOIOB
yBEJIMUMUBAETCS, CO3/1aBasi MPU 3TOM JIOIOJI-
HUTEIBHYIO HArpy3ky Ha JIOTKOBYIO CETbh,
KaHasbl U ceneBble cOpocsl. K Tomy xe, oT-
BOJISIIITUE C TTOJIOTHA JOPOT MOBEPXHOCTHBIE
CTOKH CTAHOBSITCSI UICTOYHUKOM JIJTSI 3aTpsi3-
HEHUSI OKPYXKAIOIIEH CPe/Ibl U MPEACTABISIOT
OOJIBIITYIO YIPO3Y ISl BOJHBIX OOBEKTOB
Hcxons u3 3TOro, MccienoBaHUsl Mpo-
61eMbl (hOPMUPOBAHUS U OIIEHKH KayecTBa
MMOBEPXHOCTHBIX CTOYHBIX BOJI IO CO/EpXKa-
HUIO TSDKEIBIX METAVIOB M OPTaHUUYECKUX
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3arpsA3HUTENEH, BIMSIOIIUX HA MaJIble PEKU,
SABJISETCS AKTyaJIbHOW 3a1a4eil.

O0630p nmuTepatypsl. B HOpMaTUBHOM J10-
kymente CHUII PT 40-02-2021 «BogooTse-
nenue. HapyxHbie cetu u coopyxeHus» [1]
MPUBOJSTCS PACUETHI 11O 10KIEBBIM CTOKAM
U UX NPUMEPHBIE MapaMeTpbl MOBEPXHOCT-
HBIX CTOYHBIX BOJ. Takxke B JTaHHOM JIOKY-
MEHTE PEKOMEH]IYEeTCsl, UTO IMOBEPXHOCTHbIE
CTOYHBIE BOJIbI CIEAYET aKKyMYJIMpPOBATh B
HAKOIUTEISIX U M0JaBaTh B CUCTEMY BOJIO-
OTBEJICHUS B YaChl MUHUMAJIBHOT'O IPUTOKA
FOPOACKUX CTOYHBIX BOJ. CoryiacHo cxeme
BOJIOOTBE/ICHHUS] TTOBEPXHOCTHBIX CTOYHBIX
BOJ| C TEPPUTOPUIN HACEJIEHHBIX ITYHKTOB M
NPOMBILJIEHHBIX MPEANPUSATUN CIIEAYeT HX
OYMIIATh COBMECTHO U B OTHeNbHOCTU. Of-
HAaKO B YCJIOBHUSIX IOpOAa IMOBEPXHOCTHbIE
CTOKHM OTBOJSITCS 4epe3 JOTKOBYIO CETh, Ka-
HaJIbl U ceyecOpockl, e Aajiee BHaJaroT B
BOJIHbIE OOBEKTHI PA3JIMYHOIO HA3HAUEHUS.

AHaJM3 HEKOTOPBIX PA0OT POCCHICKUX
YUEHBIX IIOKAa3bIBAET, YTO COJEpPKAHUE Ts-
KEITBIX METAJUIOB M HEPTEIPOIYKTOB B IO-
BEPXHOCTHBIX CTOYHBIX BOJIaX B KPYIHBIX
ropojaax roj 3a rogom yseianuuaercs. [1pu-
BOJATCSl JIaHHBIE, YTO KOHIEHTPALUU Ts-
KENNBIX METAUIOB U JAPYTUX OPraHUYECKHX
3arps3HUTENECH B TallbIX CTOKAaX Hauboiee
BBICOKH, 3HAUYMTEIIbHO IPEBbIIIASI HE TOJIb-
KO CYIIECTBYIOIIME HOPMATHUBbI BOJOOTBE-
JIEHUs, HO U IMOKa3aTelld COCTaBa 3TUX BOJ,
PEKOMEHJOBAHHbIE JI1 PACYETOB CUCTEM
BOJIOOYHUCTKH IIPU UX MPOEKTUPOBaHUU. OT-
MEeYaeTcss 3aMETHOE YXY/JUIEHUE KaudecTBa
BO/I, 0COOEHHO CPETHUX U MAJIbIX PEK 34 CUET
cOpoca MOBEPXHOCTHBIX CTOKOB. 1151 coxpa-
HEHUs BOJHOM 3KOCHUCTEMBI IIpeaiaraercs
UCIIOJIb30BATh JIOTOJIHUTENIbHYIO II1yOOKYIO
OYHNCTKY Ha OCHOBE COPOIMOHHO-(PUIH-
TPAaUMOHHOM TexHoJoruu. PazpaboraHbl
pa3IuyHble YCTAHOBKU M KOHCTPYKLIMH, MO-
3BOJISIIOIIME OOECHEUUTh OYUCTKY ITOBEpX-
HOCTHOJIMBHEBBIX CTOYHBIX BOJ B COOTBET-
CTBUM C JIEUCTBYIOIIIMMU HOPMaMH, KOTOPbIE
CIIOCOOCTBYIOT NPEAOTBPAIICHHUIO 3aCOpe-
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HUS M HAPYILLIEHUIO pabOThl TOPOJCKUX KaHa-
JIM3ALIMOHHBIX CETEN, U 3arps3HEHUS BOIHBIX
00BbeKTOB [2-4].

Lens uccnenoBanus. Lleap maHHOTO MHC-
CJIEIOBAHUS 3AKIIIOUYAETCS B OLIEHKE COCTO-
SIHUSI ¥ KQUeCTBA MOBEPXHOCTHBIX CTOYHBIX
BO/JI IO COJICP)KAHUIO TSKEIBIX METAJIIOB, a
Takke pa3paboTka PEKOMEHIAIUN U Mpe/i-
JIOKEHUH TI0 COXPAHEHUIO BOJHOMN 3KOCUCTE-
Mbl peku [lymaHOuHKa.

OObekT uccnegoBanusi. [loBepxHOCTHBIE
CTOYHBIE BOABI U UX COCTAB SIBJISIIOTCS 00b-
€eKTaMU UCCIIEI0BAHMUS.

Metonabl uccnenoBanusi. Coop u ananus
IIOBEPXHOCTHBIX CTOYHBIX BOJI C TEPPUTO-
puii ropona [ymanOe nmoka3pIBalOT 10CTa-
TOYHO BBICOKMI yYPOBEHb 3arPS3HEHHOCTHU.
KoHueHTpanus 3arpsi3HSIOIIMX BEILECTB B
COCTaBe JOXKEBBIX CTOKOB B TE€UEHHE roja
JUIsL COBPEMEHHOM JKWJIOM 3aCTPOMKHU ITpHU-
MepHO kouebsiercs B npenenax 8§0-90% B3Be-
meHHble BemiecTa, 8-10% BITK20 u 1,5-3%
He(TENPOAYKTHI, a JIJIs TAJbIX BOJ YPOBEHb
3arpsi3HeHUs 0osiee BBICOKMH M COOTBET-
CTBEHHO cocTaBiigeT 10 95% B3BEIlIEHHbIE
BemectBa, 10 4% BITIK20 u 2% Hedrenpo-
IyKThl. Kpome Toro, B cocraBe JOXKAEBBIX U
TaJIBIX BOJI BBICOKME KOHLUEHTPAIMU UMEIOT
MPUMECH TSKEIBIX METAJUIOB U OpraHuye-
CKHME COEMHEHUS.

B tabmuue 1 mpuBOIMTCS NPUMEPHBIN
COCTaB IMOBEPXHOCTHOI'O CTOKA JJI Pa3Iny-
HBIX YYAaCTKOB BOJIOCOOPHBIX MTOBEPXHOCTEMN
CeIMTEOHBIX TeppUTOpUii [1].

AHamm3 coctaBa MOBEPXHOCTHBIX CTOY-
HBIX BOJ JUIsg ycioBuil ropoaa /[lymianOe
MOKAa3bIBAET, YTO BBICOKOE COAEp)KaHUE
B3BELLIEHHBIX BELIECTB 3aBUCUT OT UHTEHCUB-
HOCTU U JUTUTEIbHOCTH JOXKAEBBIX U JINBHE-
BbIX CTOKOB, a TEPPUTOPHUH, MPHUIIETAIOLINE
K IMPOMBIIIJIEHHBIM OOBEKTaM, M OOJbllINe
MOTOKU JIBUKEHUSI aBTOTPAHCIIOpTa HA Ma-
TUCTPAJIBHBIX 1OPOTaxX BIIUSIOT HA 3arpsi3He-
HUE TTOBEPXHOCTHBIX BOJ HE(PTEIPOIYKTAMHU
U TSDKEIIBIMU METAJIJIAMMU.
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ITpumepHBIl cOCTaB KOHIIEHTPAIIMN ITOBEPXHOCTHOTO CTOKA

Tabmuua 1

JoxaeBoit cTok Tanplif cTOK
Bssewen- | BIIK,, Hedre- B3se- BITK20, | Hedre-
[Tomane croka HBIE MI/aM® | MpOJyK- | IUEHHble | MI/AM® | HPOJYK-
BEIIIECTBA, TBHI, MI/ | BEIIECTBa, TBI, MI/
r/nm? M3 r/om? M3
VYaacTku cemnTeOHOM
TEPPUTOPHUHU C BBICOKUM
YPOBHEM OJIATOYCTPOHCTRA | 4 40 8,0 2000 70 20,0
U PETYJISIPHON MEXaHU3U-
pOBaHHON YOOPKOH TOPOXK-
HBIX OKPBITUI
COBPCMEHHEIC KILIbIC 650 60 12,0 2500 100 20,0
3aCTPONKHI
MarucrpaiabHbIe YIIUIBI C
MHTEHCUBHBIM JIBMKCHUEM 1000 80 20,0 3000 120 25,0
TpaHCIIopTa
Teppurtopuu, npuiararo-
LIKE K IPOMBIIIICHHBIM 2000 90 18,0 4000 150 25,0
00BeKTaM
KpOBJuII/I 3IaHUN U COOpPY- Metee 20 | Menee 10 Ot 0,01 Metee 20 Menee | Ot 0,01
JKEHUI 10 0,70 10 1o 0,70
Teppurtopuu c npeodna-
JIaHI/IeVM I/IHJII/IB\I’/IJIyaJ'ILHOI/I 300 60 Menee 1500 100 Menee
JKUJIOHN 3aCTPONKHU; Tra30HbI 1,0 1,0
U 3eJICHbIC HACAKICHUS

Cornacho [1] 3HaueHWEe MHTEHCUBHOCTHU
JOXKIs 71 ycnoBuit ropoaa [ymanGe Ha
miomaau 1 ra, mpu TPOAOJDKUTEIIBHOCTH
1o 20 muH, cocTapiseT mpumMepHo 70 am3/c
(puc.1). Tlo maHHBIM METEOPOJOTUUECKUX
CTaHIIMI ATEHTCTBA 110 THIPOMETEOPOJIOTHH
3a MOCTIeAHUE TObI, YCUIIUBACTCS HMHTCHCHB-
HOCTb BBINAJECHUS OCAJIKOB 3a BECEHHBIN, U
3a XOJIOJIHBIN nepuo rojaa. 3a nociueanue 30
Jet, HauuHas ¢ 90-X TOA0B, HA TEPPUTOPUU
ropoja Jlymanb6e o6bEM BbIMaIeHUST aTMOC-
(hepHBIX OCaJIKOB MMEET TEHACHIIMIO K yBe-
audyeHuto U B 2022 r. mpaKTUYECKH BO3pac-
taeT Ha 30-40% [5].

JIn1st ompeiesieHnsl KaYeCTBEHHBIX Xapak-
TEPUCTUK COCTaBa MOBEPXHOCTHBIX CTOUHBIX
BOJI C TeppuTopuu ropoaa ymandoe Hamu
BBIOpaHbl OTOOPHI MPOO TajIbIX CTOKOB B
YeThIpEX Toukax ropojaa. [1pobsr oT moxie-
BBIX CTOKOB OBIJIM BRIOPAHBI OT CEJIeCOPOCOB
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nepen BnajaeHueM B pexky Jdymanbunka. O06-
pasiel MpoO OBUTH BEIOPAHBI B CEPEIMHE, U B
koHIle sstHBaps 2023 roga, BO BpemMs OOMIIb-
HBIX JIOKJIEBBIX OCAJIKOB M cHeromnajoB. Ot-
OupaemMble MPOOBI MMOIBEPTrAINCH BhINTAPUBA-
Huto. [Ipornecc BbImapuBaHus MpOBOIUIICS C
LETbI0 yJAJIEHUs] PACTBOPUTENSI U3 PACTBO-
pa, a Tak)Ke ISl OBBIIIEHUSI KOHIIEHTPAIIUU
pactBopa.

[Tpouiecc BbIMapuBaHus MNPOBOAUIN B
dhapdopoBpix yamkax. OO0BEM pacTBOpa
BbIOUpan He Oosiee ueM Ha 30 % vamiku mo
BbicOTe. [IpM BBIMApUBAHUU TIEPUOTUYHO
MEPEMENINBAIIM BBITAPUBAEMYIO JKUJIKOCTb,
pa30uBasi KOPOUKY KPUCTAJJIOB HA TTOBEPX-
HocTU kuakoctu. Ilocrie, BhImapuBaeMoe
BEIIIECTBO CYIIWIM B CYIIMJIBHOM IIKady, ¢
LETbI0 OCBOOOJKIEHUSI BEIIeCTBA OT Biaru
BO/IbI ¥ TIAPOB.
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B nmabopaTopHbIX yCIOBHUSIX HAMHM ObUIO  BEAEHHBIX MPOIECCOB OCAIKU B3BEIIMBAINCH
BBIITAPEHO U BBICYLIEHO 5 TPOO BO/ABL, OOBEM B AHAJIUTUUYECKUX Becax. Pe3ynbTaTsl mpuBe-
KOTOPBIX cocTaBisl1 S5 1. B pesynbrate npo-  AeHsbl B Tabiuue 2.

Tabnuma 2
Bec ocaikoB mociie mpo1eccoB BbIITAPUBAHUS M BBICYIIIMBAHUS

Ne HaspaHue rmpo0sI Bec, B rpammax

1 Cenecopoc «Illypakcoii» 3,612

2 Cenecopoc «KapamoBa» 4,332

3 Cenecopoc «IlloTemypa» 0,836

4 1A 3,568

5 2A 1,644

Harnee, aHaIM3 OCAJKOB MPOJOJDKAIICS B TEIBHO OT (JOPMBI UX HAXOXJICHUS B BEIIle-

PEHTIeHHO-(IIYOPECIIEHTHOM aHAJIM3aTOpe CTBe. TUIMMUYHBINA AMANa3oH OIMpPENeIsieMbIX
(P®A) tuma NitonXL3t, koTopsiii mmeer conxepxkanuii mist POA cocraBiser ot n*l
BBICOKYIO 4YBCTBUTENBHOCTHh >10-6 T/ mimm  MKr/T 1o 100%.
1 Mxr/r. POA OTHOCHTCS K HHCTPYMEHTAIIb- B TaGnuie 3 npencraBieHbl KOHIIEHTPA-
HBIM METOJaM OIPEICNICHUs 3JIEMEHTHOTO 1MW 3arps3HSIONIUX BEIIECTB OXKIIEBOTO M
COCTaBa M TO3BOJISIET OMPEACISATh KOHIIEH- TaJIOTO CTOKA MO TSOKETBIM MeTajuiaM JyIst
Tpauuu 31emMeHToB oT K no U, 6e3oTHOCH-  ycrnoBuii ropoaa ymanoe.
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Tab6muua 3

XapakTepuCcTHKa COCTaBa 3arpsI3HEHHOCTH MTOBEPXHOCTHOTO CTOKA
110 HEKOTOPBIM TSDKEIBIM MeTaJIaM, OTBOJAMMBIM C TEPPUTOPUHU TOPOIA

HaumenoBanue 3a- En. uzm. Jlox1eBot CTOK Tanmlii cTox
TPSI3HEHUI
Tspxenbie MeTaJIbL: mr/om3 3,49 2,6
Keneso (o6m.)
Menp mr/om3 0,010 0,035
Luak Mmr/am3 0,077 0,031
AroMUHUN mr/om3 1,04 1,73
CBuHel Mr/am3 0,049 0,44
XpoMm Mmr/am3 0,159 0,139
Huxkens Mmr/am3 0,069 0,071

Kax BugHO M0 JaHHBIM TAOIUIIBI 3 XUMU-
YECKHH COCTaB IMOBEPXHOCTHBIX CTOKOB IIO
HEKOTOPBIM TSIKEIBIM MeTajljlaM IIPeBBIIIa-
€T TpeAesIbHO-IOMYCTUMbIE KOHIIEHTPAIUU
(ITAK), mpenbpsBisieMble IS XO3SMCTBEH-
HO-OBITOBOTO M PBIOOXO3SMCTBEHHOI'O Ha-
3HAUYEHUsI. DTO CBUIETEILCTBYET O TOM, UTO

COCTaB MOBEPXHOCTHBIX CTOKOB B OCHOBHOM
3aBUCHT OT MHOTUX (DAKTOPOB, CpeId KOTO-
PBIX CAMBIM CYIIECTBEHHBIM SIBIISIETCSI HHTEH-
CHUBHOCTH ocaJkoB. Ha pwuc.2 npuBoaurcs
JuarpaMMa COJIep>KaHusl UCCIEAYEMbIX Me-
TAJJIOB 3arPSI3HUTENIEHN B TOKIEBBIX U TAJIBIX
CTOKax.

4
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JIOKJIEBOH CTOK

TaJIbIil CTOK

Pucynox 2. — Cooepaicanue Hekomopwix mancénvix Memaiioq 8 00HCOe8blX U MAIbIX CMOKAX
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Tabmuua 4

CooTHollleHHe KOHIIEHTPAlUui HEKOTOPbIX TSKEIBIX METAIIOB
B CelIeBbIX cOpocax, BbIOpachIBaeMbIX B peky JymanOounka

MecTtomnosoxxeHue KonueHntpannu cpeiHuX 3Ha4CHUI TSAKETbIX METAIIOBB
CeleBbIX cOpocax, Mr/am?
Fe Cu Zn Al Pb Cr Ni
Cenecopoc «l1lypakcoii» 3,37 | 0,024 | 0,068 3,87 0,030 | 0,164 | 0,457
Cenecopoc «KapamoBay» 3,02 | 0,045 0,186 5,31 0,023 | 0,116 | 0,497
Cenecopoc «C. Hacupoay 1,08 | 0,026 | 0,092 1,77 0,031 | 0,082 | 0,632
Cenecopoc «I1loremyp» 2,01 0,010 | 0,436 2,21 0,049 | 0,151 0,357

Cyns mo JaHHBIM TaOmuIbl 4, 1O Ye-
TBIPDEM TSDKENBIM MeTaJUlaM  (DUKCHPYETCsI
npesbiiieHue 3Hauenuit [IK nms xo3siid-
CTBEHHO-OBITOBBIX M PBIOOXO0351CTBEHHBIX
BOJIOEMOB, 3TO I10 JKeJe3y, ATFOMUHUIO, XPO-
My U HUKEJIIO, & B HEKOTOPBIX CIIy4asiX U IO
cBuHIy. [Ipu 3TOM npeBbILLIEHNE 10 OTHOIIIE-
Huto K IIJK 11s X03iCTBEHHO-TTUThEBBIX
BOJIOEMOB HAOJIOJAETCS IO COJEPKAHMIO
JKeJe3a U ATIOMUHUS B IECATKU pas, a COAEp-
JKaHMe HUKeJIst M Xxpoma — B 2 1 4 pa3a. Takxe
B psi/ie CIIyyaeB OTMEUYEHO IPEBBILIEHUE CO-
Jep>KaHus CBUHIIA 4yTh Oombire, yem [TJIK.
B oTHOIEHNM cofiepKaHUS BCEX MPOUYUX TS-

KEIBIX METAJIJIOB COCTOSIHME BOJIbI CEJIEBBIX
COPOCOB MPAKTHUYECKHU yIOBIIETBOPSET HOP-
MaTHBaM OOBEKTOB XO3SHCTBEHHO-TIUTHEBO-
ro M KyJbTYPHO-OBITOBOTO BOJOIOJIH30BA-
Hus. B BoJgax uccieayeMblx ceseBbix cOpocax
(puc.3.) OCHOBHBIM MeTaJIIOM-3arpsI3HUTE-
JIeM SIBIISIETCS JKEJIe30 U aJTFOMUHUM, T/ T0-
BCEMECTHO PETUCTPUPYIOTCS B HAMOOIBIINX
KOHIIEHTpalusx, uiu npesbiimaromux [TK.
KonnenTpanuum octaabHbIX METAIOB, B 1Ie-
JIOM, 3HAYUTEIbHO HUXKE 3a(DUKCUPOBAHHBIX
KOHIIGHTPAIIMH JKejle3a W AIOMHUHHS, HO
Toxe Hepenko npesblimaronmx [TIK.

Conep:kaHHe TAKeIbIX MeTa/UIOB, MI/JI

[lypaxcoii Kapamoga

C.Hacuposa

[ITotemyp

Cenesble c6pocbl

PucyHOK 3. - Codepofcal-tue HEKoOmopblx MANCENLIX MEMAIIIOB 8 BOOE CEIICEbIX C6p0C06
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Konnenrpanum MeTamioB-3arps3HUTe-
JIEW MMEIOT 3aKOHOMEPHYIO TEHACHLUIO K
MOBBIIIICHUIO TIPU BBIITYCKAaX CEJIEBBIX COPO-
COB B PEKy, MO CPAaBHEHHIO C BEPXOBBIMU
ydacTKaM#u BOJOTOKOB. CTemneHb aHTPOIIO-
TEHHOTO JIABJICHUS Ha PEYHBIE S9KOCHUCTEMBI,
3aBHcsIasg OT 00bEMOB cOpOCa TOBEPXHOCT-
HBIX CTOYHBIX BOJl M CTEMEHU WX OYUCTKH,
MOXET B 3HAUMUTEIHHON CTETICHW HUBEIIH-
pOBaThCS 3a CUET CHIDKEHUS KPUTHUECKUX
KOHIIGHTPAIIMI /10 OTHOCHUTEIBHO Oe3omac-
HBIX 3HAYEHUU 3a CYET ACCUMWISTHUBHOU
pa30aBisioNned COCOOHOCTH PEK. IDTO ke
OOCTOSITENIBCTBO ~ IIPEIOXPAHSIET  BOJHBIC
9KOCUCTEMBI OT BO3MOXKHOTO (hOopMHUpOBa-
HUS YAapHBIX KOHIEHTPAIMHA, BO3MOXHOTO
BCJIEZICTBUE cOpoca OOJIbIIUX OOBEMOB IO-
BEPXHOCTHBIX CTOYHBIX BOJ CO 3HAYUTEIb-
HBIM KOJIMYECTBOM BEIIECTB-3aT PSIZHUTEIICH.
OtMeuaeTcst yXy/IIIIeHNe KauecTBa BOJ PEKH
JymaHOUHKA MO COAEPKAHUIO TSKEIBIX Me-
Ta/I0B (B HAUOOJIBIIEH CTENEHU - MO Kelle-
3y, aIFOMUHUIO, XpPOMY U HUKEITIO, 4 B HEKO-
TOPBIX CITydasix IO CBHHILY).

3akirouenue. Pe3ynbpTaThl Mcciae10BaHUS
MOKA3bIBAIOT, YTO COJCP)KAHHE HEKOTOPBIX
TSDKENBIX METAIIJIOB U IPYTHX 3T PSA3HSIIONINX
BEIIECTB B MIOBEPXHOCTHBIX CTOYHBIX BOAAX,
BbIOpAchIBaeMbIX B peKy [lymaHnOuHka uepes
ceyieBble COpOChI, 0COOO HE MPEICTaBISET
OTIACHOCTH [IJIsS COXpAHEHUSI BOJHON IKOCH-
crembl pekr. OTHAKO B HENISIX KOMIUIEKCHOM
OIICHKU OTBOJAMMBIX IIOBEPXHOCTHBIX CTOKOB
C YUYETOM HMX XHMHYECKOTO COCTaBa PEKO-
MEH/IyeTCSI OCYIIECTBUTD CIEIYIOIINE MEPO-
MPUSTHUS:

* CoBepIIeHCTBOBATh CUCTEMY ydéTa IO
(GOPMUPOBAHUIO M OTBEICHUIO IOBEPX-
HOCTHBIX CTOYHBIX BOJ 4Y€pe3 JIOTKOBYIO
CeTh, KAHAJIOB U CEJIEBBIX COPOCOB;

* Omnpenenutb METOABl KOJIUYECTBEHHOU
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M KAueCTBEHHOM OIEHKU 3arpsi3HSIONIUX
BEILIECTB, MOCTYIAIOMINX B BOJIHBIE 00B-
€KThI, BCJIEJACTBUE CMbIBA TOBEPXHOCTHO-
ro CTOKa ¢ ypOaHU3UPOBAHHBIX TEPPUTO-
puii;

[IpoBOAUTHE MOCTOSTHHBIE MOHUTOPHUHT U
OLIEHKY KauecTBa COCTOsIHUS pek [lyiian-
ounka n Kadupaurana mo comepxkaHuto
METaJIOB — 3arpsS3HUTENICN U OpraHuye-
CKMM BENIECTBAM, YTOUHSTH XapakTep U
CTENEHb AHTPOIIOTEHHOTO JIaBJICHUS Ha
BOJHBIEC PECYPCHI U OKPYKAIOILIYIO CPEMY.
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XYCYCUATXOU TAIIAKKYJIEBI BA AP3EBVIN CUPATH OBXOU
IAPTOBU CATXH A3 PYU TAPKUBU METAJIXOU BABHUH

Haoues 3.A., Axmaooe I1.M., Illapughzooa LlI. K., Amupzooa O.X.

Annomamcus. Maxona 6a macvanaxou omy3uiu Xycycusmxou mauakkyiéouu ooxou napmosu
camxit 00 dapHazapoowmu ap3éouu cugamu OHx08aUAPMXOU UHIMUKOJIUOHX00a00beKmxou 00, baxuiu-
oa wyodaacm. [lap acocu maviymomxou maypuodasii mapkuou ugrocuiyoau 06xou napmosu camxi a3
Pyu memanxou 8asHuH myatisin kapoa wiyoaacm. Mykappap kapoa wyodaacm, mapKubu 6avse memanixou
BA3HUH 6a Ou2ap Mo00axou UPIoCKYHaHOa 0ap o0X0u napmosu camxi, Ku masaccymu ceanapmoxo oa
oapéu Jywanbunka napmoma mewasano, 6a 00vbeKmxou 00 6a MyXumu 3uchn Xamap 6a Mmavcupu 3uéo
Haodoparo. A3 pyu Hamuyaxou MaxKukonl ik Kamop magcusixo 6d NeuHux00xo0 oapou Hueox 0oumaHu
sKocucmemau 0ouu 0apé, Mauzyp 2apoudaano.

Kanuosoacaxo. Ooxou napmosu camxii, 00vbekmxou 00, sxocucmemau 06, Memanixou 6a3HuH, 00xou
napmosu az bopon ea bapghu obuLyoa.

FEATURES OF FORMATION AND QUALITY ASSESSMENT OF SURFACE
WASTEWATER BY CONTENT HEAVY METALS

Nabiev Z.A., Akhmadov P.M., Sharifzoda Sh.K., Amirzoda O.Kh.

Annotation. The article is devoted to the study of the peculiarities of the formation of surface
wastewater, taking into account the assessment of its quality and the conditions of release into a water
body. Based on experimental data, the composition of surface runoff pollution in terms of the content
of heavy metals was revealed. It has been determined that the content of some heavy metals and other
pollutants in surface wastewater discharged through mudflows into the Dushanbinka River does not pose
a particular danger to water bodies and the environment. Based on the results of the study, a number of
recommendations and proposals were proposed for the preservation of the river’s aquatic ecosystem.

Keywords. Surface wastewater, water bodies, aquatic ecosystem, heavy metals, rain and melt runoff.
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