3Kosiormsi Nnoys [MouBoBegeHue un arpoxmmmsa, Nel, 2020

SKOJT0Ir'Ms roys
MPHTW 87.15.15

3.C. bepibainl X.bl. Mongarasbiesa2 C.Ik. Ycyb6anunesal b.M. TbiHbI6EeKOB3,

M.LU. CynerimeHoBa?2

OLIEHKA 3KO/IOTMYECKOW OBCTAHOBKW/ I'IPOMbI\I’_LU'IEHHbIXJEPPI/ITOPI/IVI
KAPATAHONHCKOW 1 AKMOJIMHCKOW OBJTACTEU

1AO «YHuBepcnTeT Hapxos», r. AnmaThl, yn. XKaHpgocosa, 55, KasaxcTaH
2ANMaTUHCKWUIA TeXHONOTMYeCKUNYHMBEPCUTET, . AnMaThl, yn. Tone 61, 100, KasaxcTaH

3KasHY nmeHunanb-®apabu, r. AnmaTbl,yn. Temupssesa, 48, KasaxcTaH,
e-mail: mol_zhan@mail.ru

AHHOTauuA. CTaTbA MOCBSLWEHA W3YYEHUIO 3KOJIOTMYECKOM O6CTaHOBKM HEKOTOPbIX
NpPoun3BOACTBEHHbIX PaMOHOB AKMO/IMHCKOU 1 KaparaHAnHcKou obnacten. VccneposaHbl noysa
M BoJa nocenka Kanaun (AKmonuHckas obnactb), . XKeskasraH u r. banxaiwl, noc. AKwiatay v
Aokan (KaparaHamHckasi 0651acTb) Ha cogepykaHme TsShKenbiX MeTanioB. NpoBeaeHHble paboThbl
rno onpeneneHUo TsHKeNbIX MeTaloB, Takux Kak Pb, Zn u Cu, BbiaBUAM npesbiweHVe Zn n Cu B
noyse M BOZE WCC/NeAOBaHHbIX TMPOMBILWIEHHbIX PaviOHOB, OOYC/IOB/IEHHOE Ha/MYMEM B
aTMochepHOM BO3ayxe Mbin AobbiBaeMbIX pyd. B nousax Ha Tepputopumn Akwiatay n Akxal
(TeppuTopUa-HOBOLMHK) CBMHEL, B Npejesiax HOPMbI, a MnpesbilleHne UuHka - B 7,5 pa3 n B
BoJax r. >Ke3kasraHa cofiep>xaHune CBUHLLa B apTe3naHCKOW BOJe MpeBbILaeT B [1BOe, a B BOAE C
OTKPbITOrO BOJOEMA - NpPEBbILLUEHME B YeTblpe pa3a. PEKOMeH40BaHO NpoBefeHe peryisspHoro
MOHUTOPUHra 3arpssHeHUs TSdKeNbIMU MeTannamu, paguaumMoHHOro )oHa BO3ayxa, Mouysbl U
BOAbl, WU peanusaymsa  MeponpuATUW, HarnpasneHHbIX Ha O0340POB/IEHNE 3KONOTMYECKOU
06CTaHOBKY MPOMBbILLJIEHHbIX TEPPUTOPUN AKMOJIMHCKOM 1 KaparaHanHcKkou obnacTteu.

Kniwouesble cfioBa: TsdKenble MeTalnbl, BOAAd, MO4YBa, MPOU3BOACTBO, Hace/eHue,
3Kosormyeckasi 06CcTaHOBKa, NpeBsbilleHe, pyaa, NMPOn3BOACTBEHHAS Mblflb, MOHUTOPUHT.

BBEOEHWE
Oco6oe MECTO CpeAn MPOSIBIEHUN
aHTPOMOreHHOro BO34elICTBUS Ha MOYBY U
BOAY NPUHAANEXUT 3arps3HeHN0

Ha CeroAHALLHUN
aTMocpepHOM  BO34yxe MNPUCYTCTBYeT
6oNbLIOE K°/INMYEeCTB® TOKCUUYHbIX COe-
OVHEHUU YCTaHOBUTb YPOBHU KOTOPbIX

[leHb B

MPOMbILLIEHHbIX TEPPUTOPUN TAXKEBIMUN
MeTannamu. B cBA3M C€ Tem, 4TO 6bICTpOE
camMoOUMLLEHME MOYB OT MeTas/InYecKoro
3arpsi3HEHUs [0 HOPMAaTMBHOIO ToOKa-
3aTensl, MO COOGPaXKEHUSIM  TUTUEHU-
YeCKOW U 3KOoMormyeckon 6e30MacHoOCTU
YPOBHS, 3aTPYLHEHO, & BOMHOIUX C/yYasx
MPaKTUYECKN HEBO3MOXKHO, WCC/1ef0Ba-
HWe B 3TOM 06/1aCTX O CMX MOP OCTalTCs
aKTyasibHbIM.

B YC/I0BUAX TEXHOTeHHOro
BO34EUCTBUA  aKKYMynsUMA  TSKeNbIX
MeTasnsioB obycnosneHa  BblGpocamu

pa6oTalrollen TEXHUKU MPOMbILLIEHHbIX
npeanpusTUN  Npu  pas3paboTke MecTo-

POXAEHUN ¢ MOCAeAyoWVM  TpaHc-
rPaHUYHbBIM  UX  MepeHocoM.  Jlo6blua
MONEe3HbIX NCKOMaeMbIX ABNAeTCA

MOLLUHbIM BNAOM TEXHOreEHeE3a.

CTaHOBUTCA BCe CNOXHee. B cBA3M € aTuUM
BOMPOC O MPUOPUTETHbIX 3arpA3HUTENAX
atMocyepbl  OCTaeTca  OTKpbITbIM. K
OCHOBHbIM  3arpA3HUTENIAM  OTHOCATCH
B3BELUEHHble 4acTWULLbl: OKCUA Yyrnepoga
(CO), okcmp asota (NO), okcupg asota Il
(NO2), okcmpa cepbl (SO2) wn TaxKesble
meTannbl [1].

CwusibHOe BO3enCTBUE Ha OpPraHn3m
yes/i0OBEKA OKa3blBalOT MeNIKOAMCMEPCHbIEe
yactuubl nbiin (BY), pasMep KOTOPbIX
cocTaBnaer meHee 10 mkm (PM10), OHU

OTHECEHbI BO3 K NPUOPUTETHBLIM
3arpAsHALW UM BELLLeCTBaM. Takue
yacTMubl MOCTYMawT B aTMocdepy npu

CoKnraHum no6oro smaa Tonamnea, a Takxke
C BbIX/IOMHbIMW razamMmm aBTOTpPaHcnopTa u
C BblGpoOcCaMM MPOMBbILLNEHHOCTU. JloC-
TaTOYHO [O/IT0e BPeMs MOMYyT Haxo4mnTbCs
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B BO3[yxe 4acTuubl, pasmMep KOTOPbIX
cocTaBnseT He 6onbwe 10 MKM, NO3TOMY

OHW o06nagaloT CcrnocobHOCTLIO 1y60KOo
MPOHMKaTb B OPOHXM U  asbBeosibl
yenoseka. B CaHuTapHom 3akoHoga-

TenoctBe Pecnybnukn KasaxctaH [2] ecTb
HOpPMaTMBbl TOJILKO A/  CYMMAapHOro
coflep>aHusa nblav [3] v MoaTomMmy Haas3op
3a 0COOGbIMW MbINEBbIMU  (pPaKUUSMN B
HacTosLLee BPEMSA He OCYLLLeCTBNSAETCS.

K rpynne TOKCMYECKUX BeLLecTB
OTHOCATCA TAXKenble MeTanfbl, TaK Kak
OHW Hamnbosiee onacHbl [ANA 340POBbA
YyenoBeka, U TakXe OHW OTHOCATCA K
MPUMOPUTETHBIM 3arpsA3HUTENsAM aTMoc-
(hepHOro Bo3gyxa COBPEMEHHbIX FOpPOAOB
[4]. BmecTe ¢ Tem, PITI «Kasrngpomer» B
Pecnybnuke KasaxctaH aHanusmpyetr B
aTtmocgepe NLWb TpaaNLMOHHbIe
XUMUWUYeCcKue 3arpAasHUTENN, UCKIO4Yaa B
HacTosLlee BPEMS B3BELUEHHbIE YaCcTULLbI
N Ts>Kesble MeTaslbl.

B npombliWwieHHOM ropoje 4YenoBsek
oulyulaeT BAMSAHME LENOro KOMIJIeKca
HeraTUBHbIX 3KOMOrMYECKNUX (aKTopoB
cpefbl:  usnyeckux (LUYMOBOe, 3JieK-
TPOMarHMTHOe, BMBpaUUA), XUMUYECKUNX
(anokecmpg  cepbl, OKcMAabl  asota M
yrnepoja, AUoKcuapl, TSXKenble MeTansbl),
couMnanbHO-3KOHOMUYECKUX U ap. Tak,

OCHOBHbIMM  (hakTOpamMu pucka BO3-
HMKHOBEHUS 3a60neBaHWKU, a 3HAUWUT,
YXYOLIEHUS  MELUKO-AeMOrpagryecKnx
nokasatefieii (CMEpPTHOCTb, MPOJO/IKU-
TEMIbHOCTb >KM3HW W MpP.) HaceneHus
ropofioB  SBASKTCH: YPOBEHb aTMOC-
thepHoro 3arpsi3HeH S, Ka4yecTBO
NUTLEBOU BOAbI, rMrueHnYecKoe
COCTOSIHMEe nMouB, npo6remMa OTXOLOB

NPOM3BOACTBA W NOTPebNeHNsA, U MHOToe
apyroe.

MN3yueHne nocneactsMmM TEXHOTEH-
HOFO HaKOMJIeHNA TSXKeNbIX MeTanoB
(TM) w”n aHTPOMOreHHOro 3arpsa3HeHns
NnPUPoOAHOMN Ccpefbl B HacTosLLee BpemMs
npuobpeno  WUCKIIUYUTENIbHO  BadKHOe
3HayeHWe AN 3[40POBbA U 6e30MacHOCTU
HaceseHuns.
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Llenbio gaHHOW paboTbl fABAsSeTcsA
M3yyeHUe 3IKOJIOTUYECKOro  COCTOSHUA
HEKOTOPbIX MPOMBbILLUJIEHHbIX TEPPUTOPUN
AKMOJIMHCKON 7] KaparaHgnHckou
obnacten. BbI6Op agMUHUCTPATUBHbBIX
06beKTOB 3TUX obnacTell, kak Hambosee
HebNaronosiyyHblXx B 3KOSIOTMYECKOM
OTHOLLUEHNN Ha 3arpsA3HeHune TaXKebiMU
MeTannamMmu  And  WUCCefoBaHUU, OCHO-
BblBA/ICA Ha MpeABapuTe/IbHOM aHanuse
OOCTYMHbIX OTYETOB, JIUTEPATYpbl W
NINYHOTO OnblTa YYaCTHUKOB KOMaHAbl
npoekta MOH PK NeAP 5132940
«Bruoxmmunueckmne MapKepbl COHHOM
60/1e3HU Yy  >KUTeNem  3KOJIOTUYEeCKN
Hebnaronony4YHbix pernoHos KasaxcTtaHa.
BbifgBneHne npuunH  3abonesaHuAs W
pazpaboTka pekoMeHgauMu Mo YycT-
paHeHUo anuaeMnm».

PaHee O6bl1 0NYy6/IMKOBaHbI fAaH-
Hble 06 mccnegoBaHUM 3KOTOKCUKONOTU-
YeCKOM  OLEHKM €  WUCMOoJIb30BaHUEM
XapakKTepPUCTUK MUKPOOBHOIO BAMAHUA Ha
TSHXKeNble MeTasnsbl B 06pasLax noysbl U3
ropofckmx akocmctem Kacnmiickoro mops
(ATblpayckas n MaHrucrtayckaa o6nactm)
[5]. Mo pe3ynbTaTaM TOKCUYHOCTWU MOYBbI
O6bIN10 YCTAHOBJIEHO, 4YTO MOYBA >KUJbIX
panoHOB MofBepraeTcad MOBbILLUEHHOMY
BO3[ENCTBUIO TAXKENbIX METas/IoB, TaKuUXx
kak Qr, Co, Ni, Pb v 1.5, CpaBHUTENbHbIN
aHa/ M3  OUOUHAVKALMOHHBIX CUCTEM W
XUMNYECKUX BELLECTB, MeTOfbl OLEHKMU
KayectBa MOYB  CBUAETENbCTBYOT O
3HauYnUTe/IbHOM CXOACTBE pe3y/ibTaToB W
npuopuTteTa (BbICcOKas CKOPOCTb,
JeleBn3Ha)  OUEHKUM  MUKPO6Monoru-
YeCKOM Harpyskm KauyecTBa rMouysbl.

B npombILLneHHOM 30He T. TemupTay
M3yyeHa AVHaMMKa 3arpsi3HeHUs MOYBbI,
roe oTMevaeTcss HebnaronpusaTHas CBA3b
Mo OTHOLUEHWIO K Mo4YBe B cenuTebHowu

30He [6]. B paguyce BO3AeNCTBUSA
KPYMHbIX ~ MNPOMbILU/IEHHbIX  OBbHEKTOB
OTMeYeHbl CYLLeCTBEHHble TMpPeBbILLIeHNA
MNAK no pagy TSKenbix  MeTanios.
Han6onee WHTEHCUBHO 3arpAas3HeHsbl

BellecTBaMin MepBOro Ksjacca OMacHOCTWU:
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CBMHLOM, LUMHKOM, MeAbl0 @ Hiikenem.
Jons Hey[O0B/IeTBOPUTEIbHBIX  MNPO6
coctaBina no ceiHUy 19,3 %, UAHKY-
15,5 %, npesbiweHiie MOK; no mean W
Hiikento 6bina 7,3 M 7,6 %, COOTBETCT-
BEHHO.

B niiTepatypHOM 0630pe BNASAHIA
9KOCWCTEMbI Ha 340pOBbe 4esioBeKa B
MPOMbILLSIEHHO pa3BiiTbIX  perioHax
Ka3zaxctaHa oOTMe4aeTcs, 4YTO B 30HbI
9KOJIOTMYECKOr0 HampshKeHrs nonagawoT
Takiie nplAMbILLINEHHbIE PEriioHbl  Kak
BocTouHO-KasaxcTaHckas, KaparaHgiiHc-
Kas, Masnogapckas, KocTtaHalickas,
AKTHO6IMHCKass ob6nacTii, a 3 ropogos -
Anmartbl, OckemeH, Cemeil, Piiggep,
XpomTay, KeHTay @i gp., rie OCHOBHbIMIA
3arpsA3HiTeNIIMA  MOBEPXHOCTHbIX  BOA
ABNAKTCA UMHK I cBIAHeL, [7].

OBBEKTbLI M METOAbI

Cepiiii 06pasyoB Ansa McciefoBaHis
6bINli  oTOGpPaHbl  Ha  3arpsA3HEHHbIX
obbeKkTax TeppuTOopiii paiioHa. Pesynb-
TaTbl OCHOBaHbl Ha aHanis3ax Npob ans
onpegeneHnss KOHLEHTPaUWii  TAXKenblx
MeTas1l10B B NOYBe 1 B BOJe.

Mpo6bl TBEPAbIX MaTepiianos
oTbipaniicb Kak Cc60OpHble MpPobbl 3
BepxHero cnos. Mpobbl opmiipoBaniich
3 HECKOJbKIX TOYEYHbIX npoo,
0TOOpaHHbIX B  pasNMyHbIX  MecTax.
MoyBeHHble NPo6bLI O0T6Vpaniice Nno MOCTy
28168-89. OT60p Npob. Mousa [8-12].

WNccneposaHiia  nposoginiice Mo
JaHHbIM HOpPMAaTMBOB MO MoO4YBe W BOAe
3akoHa «06  yTBepXAeHWi  [irie-
HMYeCcKiX HOpMaTiiBOB K 6e3omnacHoCTi
OKpy»>KatoLLei cpeabl (nouse)» 7
«CaHiTapHO-3aNigeMinonorinyeckiie Tpe-
60BaHIA K HeueHTpann3oBaHHOMY
X03AMCTBEHHO-NWTLEBOMY  BOAOCHabGXKe-
HIO. MeToamkii  No  onpepesnieHiito
Taxenblx metannos (Pb, Zn, Cu) B Bofe Ha
aTOMHO-aAcoOp6LUiOHHOM aHannms3aTtope B
akkpegToBaHHOW nabopatopiin «Miiwe-
Basd 6e3onacHOCTb» Mpi ANIMaTAHCKOM
TEXHOJIOTYecKOM yHIMBepciiTeTe [9-12].

MccnepoBaHbl  cogepykaHiie  TsKe-

NibIX MeTannoB Mpob6 nouBbl W BOAbI
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nocenka  Kanauii B AKMOJIAHCKON
obnactin, ropofos >XeskasraH © banxaiy,
nocenkos  Akwartay W  Akxkan B
KaparaHgiiHckol o6nactii
leorpamnyeckoe nonfoXKeHme. PaoH-

HbIM LLeHTPOM LeTckoro parioHa
ABNndaeTCcA C. AKcy-Alonbl. PainoH
pacnofsiodkeH B LEHTPasibHOW  4acTii

KaparaHgiiHCKOW 06nacTid, BbITAHYT C
ceBepa Ha Kr Ha 365 Km I ¢ 3anaga Ha
BOCTOK Ha 200 km. TepphTOpis parioHa
cocTtaBnsietT 65694 km2 O6uas uiic-
NEHHOCTb HaceneHms 48500 4enosek.
PalioH peniiTcs Ha 8 MOCeNkKoBbIX M 17
CENbCKIX OKPYroB, B KOTOPOM MNMetoTCH
74 HacefleHHbIX NYHKTA.

Penbeth TeppiiTOpiiii pPaBHWHHBINA.
Ha TeppuiTopiiii paiioHa YHUKanbHble
MECTOPOXKAEHMSA MOME3HbIX MCKOMaeMblX,
C OrpoOMHbIMI  3anacamii  3asiexkei
Bosibppama (AKLwiaTay), UMHKa (Akkan),
cBiHUa, BOANOCTaHWTa W BWCMYTOBbIX

Py&.

lMocenok AKLWaTay pacrnosioXXeH B
137 Km K 10Ty OT paioHHOrO LEeHTpa, cena
Akcy-Atonbl.  [eorpadiiyeckitie  Kooppaii-
HaTbl Akwaray -47°59'21" c.u, 74°03'27" B4,
34ecb pacnonodeHo NepBoOe 3 OTKPbITbIX
B KasaxcTtaHe MECTOpPOXKAEHWIA BONb-
thpama. B pgononHeHiie k 52000 T
BO/Mb(ppamMa, 3TO MECTOPOXKAEHIe Takxe
copep>XNT 16000 T Gepinniis i 17500 T
MonMbaeHa, HaxoAsAwWwxca B chicTeme
rperizeHOBbIX XN (6onee 300 >kiin).

IMocenok AKxKasl pacrnofioXKeH K tory
ot KaparaHgbl Ha 300 km. [eo-
rpatiiveckiie  koopgiHatbl  47°44'52"
c.u., 74°01'32" B.o. C1952 roga B nocesike
npowssoaiiTca p[ob6blva CBMHLO0BO-LAH-
KOBbIX pyg npeanpiiatiiem TOO CI' «Nova
LiHk»  (gouyepHee nipegnpuiatiie  AO
«YenabMHCKIM LAHKOBbLIA 3aB0OA). 3aBoj,
3aHliMaeTcs He TO/IbKO A06bluei LiAHKa,
HO I NpOW3BOACTBOM CBMAHLOBOrO I
LAHKOBOrO KOHLUEHTpaTa. 3[4ecb Takxe

[0o6bIBAlOT  MoniimMeTannyeckiie pygabl
(Bonbhpamosble LWaxTbl). B HacTosLee
BpeMsi B Nocenke npoxkieaeT 3841

yenosek (pricyHoK 1).
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PucyHok 1- MonumeTannnyeckue pygsl B rnoc. Akwaray (BO/ib)paMoBble LLIAaXThl)

Fopog >Ke3kasraH pacrosio>keH B
430 km oT KaparaHgbl. YucneHHOCTb
HaceneHua coctasnaet 104357 yven.
Feorpacuyeckne koopauHaTbl >Xe3kas-
raHa (WGS84); 47°47'0"c.wu., 67°46'0"B.A4.
Tepputopusa ropoga coctasnset 1,8 TbiCc. KM2.
Mlopog  >KeskasraH pacrnosioXeH B
MycTblHHO-CcTeNHOW 30He LleHTpasibHOrOo
KasaxcTaHa Ha rnpasom 6epery
KeHrmnpckoro BogoxpaHunuuia. Hacene-
Hne ropoga Ha 58,7 % 3KOHOMWYECKMU
akTuBHoe. [opog WMMeeT  pas’BUTYIO
UH(PacTPyKTypy. 3SKOHOMUKY ropoja
>Ke3kasraHa onpegenseTr MNPOMbILLJIEH-
HOCTb, YPOBEHb pPasBUTUA  KOTOpPOU
ABNSAETCA Tr/1aBHbIM WHAWKATOPOM €ero
couUnanbHO-3KOHOMMYECKOTO COCTOSAHUSA
M cTabu/IbHOro COLLMAanbHOro Kanmara.

PE3YJ/IbTATbI 11 X OBCY>XAEHWNA
3a nocnefHne roabl BO3HUKaeT Bce
60/bLLIE OMACceHMM 3a 3[40PO0BbE >KUTenen
JaHHbIX MOCEeNKOB, BBUAY 6GOMbLLLOIO
CKauka 3ab60/1eBaEMOCTU, CBA3AHHOIO C
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3arpsasHeHuem okpyxawowel cpegbl. B
Xofle WCC/ef0BaHUA BbISSCHU/IOCL, 4YTO B
LleTckom paloHe KaparaHgnHckoW
061acT  YBE/IMYEHO  4YUCNO  C/y4aes,
3a60NeBLUNX 3/10KAYECTBEHHbIMWN HOBOOO-
pa3oBaHuAMMU, y4yacTUInCh cnyyan
3a60/1eBaHNA  KOCTHO-MbILLIEYHOW cucTe-
Mbl U COEAVHUNTENBHOW TKaHW, 60/bLUe U3

ropa B roj C/ny4aeB BO3HUKHOBEHWS
60/1e3Hen CUCTEMbI  KPOBOOOGpaLLeHUS.
MpegBapuTesibHbIE aHanusbl npo6

yKas3blBalOT Ha Ha/InyMe B3anMMOCBA3N
3ToM 3a60/1€BaeMOCTU C 3arpsA3HEeHUEM
pagnoaKTUBHBIMU W TAXKENbIMW MeTar-
namu, CBA3aHHbIM C AeATenbHocTbio TOO
Cll «Nova UumHk» B noc. Akkan,
3a06pOLUEHHbIX  WAxXT W OrPOMHOrO0
XBOCTOXpPaHUNMLLLA OTXOA40B pyA B IOC.
Akuwiaray [7].

C nocenka AKwaray B MOCeJIOK
Aragbipb ObI10 MepecesieHO N 06ecnevYeHOo
paboto 16 cemel - 63 uyenoseka, a B
paloHHBLI LeHTp B aybln AKcy-Arnbl 2
ceMmbu - 11 yesiosek. B HacTosuwee Bpems
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B paviOHe TMOBbILEHHOIO YPOBHA pajoHa
npo>xmeatoT 280 cemeir - 1100 4yenosek,
13 HMx 10 cemein oTKasanncb OT Nepeesga
B Aragbipb 1 Akcy-Arnbl. OfHako, B xoge
Heo(MLLMaNbLHOro Onpoca YCTaHOBJ/IEHO,
yto 94 ceMbU  U3IBLABUIU  KejlaHue
nepeexatb B ropog KaparaHgy, a 80 cemen
B ropog Banxatyu (no JaHHbIM
MpoBeLEHHOro HaMu aHKeTUPOBaHUSA).

Ha uccnegyemoun Tepputopun
pacnosioXkeHbl  KpyrHble  MPOU3BOACT-
BEHHble npeanpuaATuAa Takme kKak [0
«Kes3kasraHuseTmegb», TOO «Kazaxmbic-
DHepmkn», TOO «HTapusa NTO», TOO
«KazaxmblcCManTuHr», PIT1 «>Ke3ka3raH-
peameT», AO «Ke3P3K», AO «[lTBC» wu
6osee 40 mMasnbIX, KOTOpble 3arpsA3HAT
OKpY>KawlLly  cpegy U yxyawawT
9KOJIOTMYECKYH 06CTaHOBKY.

B KaparaHgmHckoum obnactun
COCpefioTOYEHbl HECKOJIbKO COTeH npej-
NPUATUN MHOIMX OTpac/ien MpPoMbILLIEH-
HOCTW, KOTOpble  O4HOBPEMEHHO U
MPOW3BOAAT, N 3arpPA3HAIT OKPY>KaroLLyH0
cpegy. JKosiornyeckue npo6nemsl
npespatuamce B OAWUH U3 (PaKTOpPOB,
OKasblBalOLLNX HernocpeacTBEHHOE
BIUSIHME Ha passBuTme obnactm wu
3l0pOBbe HaceneHUs pervoHa. Bbicokas
KOHLLeHTpaLumsa MNpPOMBbILIEHHOINO MNPOU3-
BO/ACTBA, COBMECTHOE pa3smelleHue
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npeanpuaTUnN N >XXUNAbIX pPanoHOB 6e3
yyeTa  3Kosormyeckoum  6esomnacHocTu
npueenn K TOMY, 4YTO HacesieHUe 3TUX
panoHOB >XMBET B 30He TMOCTOAHHOIO
JencTema  BpefHbIX  MPOWU3BOLACTB U
otxofoB. K HMM  MOXHO OTHecCTu
pa3paboTKyu MEeCTOPOXKAEHUWN MOME3HbIX
MCKOMaeMblX, [eATeNnbHOCTb ropHo-
oboraTuTeNlbHbIX KOMOGWUHaTOB, paboTy
rOPHOLLAXTHOrO o6opypoBaHns 7
TpaHcnopTa, TAC n TOLL

Mpwusenem rnokasartenu B
OKpy>atwouleii  cpege  (mouse, BOfAe)
coflep>aHue  CBMHUA U  UWHKA B
MPOM3BOACTBEHHbIX pailoHax Kak AKKal U
AkllaTay, rge npousBoAAaT B OCHOBHOM
UVHK, Mefb W Bonbgpam. MomMmmMo 3TUX
MeTan/ioB B BO34yXe TMPUCYTCTBYET W
Mbl/lb CBUHLLA, KOTOPbIA NPUCYTCTBYET U B
BOZeE, U B NoyBax COOTBETCTBEHHO, BAMASA
oTpuuaTenbHO Ha 340pOBbe HaceneHus
[2,3,6,7,13,14].

B panoHax nonmmeTtaninyeckux pysa
MU nepepaboTKM B aTmocepe HaxoauTcs
60NbLLIOE  KOIMYECTBO  MeTalJINYecKow
MblAv, OHW B CBOK 04Yepenb, nonajaroT B
BOAY U NOUYBY.

B Tabnuue 1 npuBefeHsbl
HOpMaTuBbl 3akoHa «O6 YyTBep>XKAeHUM
FMrmeHNnYecKUx HopmaTMBOB K 6Gesonac-
HOCTW OKpY»>KaroLen cpegbl (MOYBE)».

Tabnnua 1 - OueHKa NOYBbl MO CAHUTAPHO-XUMUYECKUM MOKasaTensam

Ne CTeneHb onacHOCTU CTteneHb 3arpAasHeHns KpaTHOCTb npeBbILLIeHUSA
MAOK XMUYecKrx BeLLeCTB

1 Be3onacHas yncTas <1
2 OnacHas CwbHO 3arpasHeHHas 1-10
3 UpesBbIl4aliHO onacHas 10-25
4 3Konorn4yeckoe

6eacteme >25

M3 pucyHkos 2-3 BUAHO, 4TO TOPUAX NpesbilwaeT Hopmy (MANrF23),

coflep>xaHue Pb B nocenke Akan u
Akuwaray B npegenax Hopmbl (MAK?.=32),
Cofep>xaHue LUWHKa, BO BCeX Teppwu-
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npesbilWeHne B 7,5 pa3 Habnogaetca Ha
waxTe AKwartay (CTerneHb OMacHOCTU Kak
«QKosornyeckoe 6eactesne») [2].
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PucyHok 2 - Cogep>kaHue CBUHLA (MT/KI) Ha TeppuUTOPUM MOCeNKoB AKxXan 1 AkKLuaray

PucyHok 3 - CogeprkaHue UKMHKa (MT/Kr) B No4yBe rnocenkos Akxxan n AkLuaray

HesHauuTenbHoe npesbiLLleHNe
LUWHKa Ha Tepputopun AKKan (Hace-
NEeHHbIM  MYHKT), 6onbwe ABYyX pas
MpeBbILLEHO Ha TEPPUTOPUUN [EUNCTBYIO-
Luero npoussoacTea AKxkan (Tepputopus-
HoBouWHK) (CTeneHb OMAacHOCTU Kak
«Ypes3BblyauHO onacHasa»). MpucyTcTeue
N MpeBbilUEeHNE LIMHKAE, B OKpYy>KaloLlen
cpege, a WMeEHHO B BOfde, ro4Be

0b6bsAcHAeTcA Tem, 4TOo 90 NpPOLEHTOB
3TOro MeTansa cofep>XXuTca B pyaax aTux
panoHoB [2, 8-14].

M3 Tabnuubl 2 BUAHO, 4TO B
Haces/leHHbIX MNYHKTax r. >Ke3kasraH u
Banxall cofep>kaHue TAXKeNbIX MeTassioB
CBMHLA, LUMHKaA W MeaM B MOu4Be B
npegenax Hopmbl. KpUTMYeCKMX MNoKa-
3aTesien He HabnogaeTcs.

Tabnuua 2 - Cofep>kaHue CBMHLA N LUHKa B ropofax XXe3kasraH v banxaiu

Tsokenble nAaK, mr/kr
MeTannbl, Mr/Kr
Pb 32,0
Zn 23
Cu 33

Boga. No HopmatuBaMm B BOJe He
OOJIKHBI cogeprkarbcs XUMUYecKne
BeliecTBa B KOHUEHTpauusax, rpesbl-
warowmx NAK [2, 3]. Ha pucyHke 4 BUAHO
He6O/bLLIOE  MpPEeBbILUEHNE  LMHKA U

r. >KeskasraH r. banxawu
(HaceneHHbIN MYHKT) (HaceneHHbLU MyHKT)
3,9228 23,18
9,29 17,83
0,028 0,195
CBMHUa B BOJE OTKPbITOro BOAOEMA
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Arokan. MNpesbileHMe CBMHLA B MoOcesikax
AroKan un AkLwlaTtay B apTe3nmaHCKOU Boje
He BbIAIBJIEHDI.
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PucyHok 4 - CofeprkaHue TsXKesnbix MeTanios (Mr/Kr) B BoAax Nocesikos AkLuaray u

Arokan
M3 pucyHka 5 BuAHO, 4YTO B [BOE Bbillg, & B BOAE C OTKPLITOroO
apTesnaHckou Boge . bBanxaw co- BOAOeMa - MpeBbilleHME B YeTbipe pasa.
[Aep>KaHue CBMHUA B npegenax Hopmbl, a CojfeprkaHue mMean (MAKewn=1), B
LUMHKa He o6Hapy>XeHO. B To >ke Bpemsa B apTe3anaHckoM Boge T >KeskasraH W
Bofax r. XKeskasraH cofepykaHuve cBuHuUa T. banxaul.
(NAKpb=0,03) B apTe3naHCKoM BoOAe B
PucyHok 5 - Coep>kaHue CBUHLA U LiMHKa (MT/Kr) B Bofe ropofax >Xe3kasraH v
Banxawa
CopepyKaHue TAXKeNblX MeTajlfloB B SAKNHOYEHWE
BOAE, MOXXHO OOBACHUTL pPeakLUUOHO- MNMpoBegeHHble paboTbl Mo onpe-
CNOCO6HOCTLIO BOAb! 7 BOAHbIX [eNeHUNI0 HEKOTOPbLIX TAXKENbIX MeTassioB
pacTBOpOB M camoro cBuHUA. Ecnm Takmx kak Pb, Zn u Cu B nouse

CPaBHUTb aKTUBHOCTb TPeX MeTa/soB, TO
CaMblM  arpeccMBHbIM W  peakLUOHO-
CNOCO6HbIM ABAIAETCA CBUHeL, [2-3].
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MPOMBbILLUIEHHbIX TEPPUTOPUN BbIABUIO,
npesbileHne Zn n Cu B Mno4yse W BOfe
MPOMBbILLUIEHHbLIX PanoHOB AKMOJIMHCKON
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u  KaparaHguHcko  obnactel,  uTO
06yCNoB/IEHO HanuumMeM B aTMOCHEepPHOM
BO34YyXe MblIN [06bIBAEMbIX PYA,
PesynbTatbl wnccnefoBaHnsA  MoOKa-
3a/11 MpeBbILLUEHVE TAXKENbIX MeTasfloB B
rnouse Ha TeppuTopUN Akwaray
(HaceneHHbIVI NYHKT): UWHKa B 7,5 pas,
He3HauynTesibHOe MpeBbllleHVe CBUHLA Ha
TepputTopumn AKKan (HaceneHHbl MyHKT),
MpeBbilleHO  BABOE Ha Tepputopumn
JencTBylOLEero rpomu3soacTsa  AKKas
(Tepputopua-HosoumHkK). B ropogax
)Ke3kasraH ©n bBanxawl  KPUTUYECKNX
nokasatene He Habnwpgaetcsa. He-
60NbLLIOE MpeBbllLEHVE LWMHKA N CBUHLA
HabnfaroTCA B BOJe OTKPbLITOro BOoJOeMa
AKXKan: CBMHUA B BOJAE HAaCes/IeHHOro
MyHKTa nocenkos AwkKan M Akwaray B
apTe3naHCKoON BOAE TAXKESNbIX MeTassioB
He BbiABNEHO. B apTe3maHckou BoAe
r. banxaw  copep>aHne cBMHLA B
npegenax HOPMbl, LMHK OTCYTCTBYeT. B
BOAax r.  >KeskasraH, Torga Kak
cofep>xaHve cBMHLa B apTe3maHckoW Boje
nmpesbilLlaeT B fABa pasa, a B BOAe C
OTKPLITOro BogoemMa - B 4 pa3a. B Toxke

[MouBoBegeHue un arpoxmmmsa, Nel, 2020

KaparaHguHckoum o6nacten BAO/b
PYAHWKOB, B  HaCefleHHbIX  MYHKTax,
Heo6XoAUM  PEerynspHbl/l - MOHUTOPUHT
KOHTPO/IA COAEpYKaHUSI TSXKeNblX MeTas-
0B, pajguauunoHHOro oHa, BO34YyXa,
MOuYBbl U BOAbI.

Ha ocHoBe aHanuMs3a TeEKYyLLEero

YPOBHSA BbIGPOCOB OT MPOMBbILLIEHHOCTU Y
06bEKTOB reHepaumun 3nekTpmyeckol un
Tensosou 3Hepruun B KazaxcTaHe
Heob6xoamma peanusauuns  cnegylowmx
Mmep:

1) paspaboTka ©n  BHejpeHUe
CTaH4apTOB Ha TeppuTOpuUU  MPOU3-
BOACTBA, MPUOAMIKEHHbIX K cTaHfapTam
Esponelickoro Coto3a;

2) MogepHM3auMs U yCcTaHOBKA
Mblj1e-ra3004NCTHOrO  06OpyL0BaHUA Ha
o6beKkTax  reHepauMm M MPOMbILW-

JIEHHOCTW, PacrosioXKeHHbIX B6M3N Kpym-
HbIX TOPOJOB W 0BefeHUe Mnokasatene
no Bbibpocam [0  CYLLECTBYHOLLUX
HOPMaTVBOB B COOTBETCTBUMU c
pa3paboTaHHOW [OPOXKHOW KapTOW.

[na npefoTBpalLeHnst 3arpsisHeHUs

MOBEPXHOCTU 3emManm  OfHOBPEMEHHO
BPEMS  MCCMefjoBaHNA  MOKasau, YTO  yyswHbl 1 npeaynpeauTeNbHble Mepbl. B
cofiep>kaHue meay B BOAax I XKesKasraH U yacrosiliee Bpemsl CO3JAlOTCA  ManooT-
r. banxaw B npejenax HOPMbI. XOAHble  MPOW3BOACTBA, B  KOTOPbIX
B BMAYy TOKCMYHOrO  AEUCTBUA  gLIGPOCHI BpeAHbIX BELL,EeCTB He
3arpasHitenen  Bos3dyxa Ha 3[0POBbE€  mpeBblWaldT MNpPefenbHO  AOMYCTUMBbIX
yesioBeka, OCOOEHHO npn  BbICOKNX WX KOHLIEHTpauun, a oTxofbl He MPUBOAAT K
KOHLieHTpaumax B AKMOJIMHCKOM U Heo6paTVMbIM U3MEHEHMSAM MPUPO/bI.
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Makanaga Akvona meH KaparaHgbl 06/bicTapbiHAarel keibip eHAipic amMakTapbiHbIL,
3KOMOMMANBIK;, >arfambl KapacTblpbliraH. AkMona obnbicbiHAarel Kanaun ayblfibIHbIL,
KaparaHabl o6nbicbiHAarbl - >KeskasraH, bankawl kananapbl MeH AKLaTay >aHe AloKan
ayblngapsl 60MbIHLLIA TOMNbIPAK NeH ¢y KypamblHAars! ayblp Mmetangapabl (Pb, Zn, Cu) aHbIKTay
HATWKenepi KenTipinreH. 3epTTey HaTwdKenepi Zn neH Cu MeTangapbliHbIL, eHjipic
anmakTapblHAa TOMbIPak MeH cy KypamblHAa HOpMajaH aybITKy 6ankaniraH,0n con anmakrapra
XKYMbIC iCTen TypraH KeH OpblHHaH aTmMocdepasiblK ayafarbl LalbiHbIL,  601ybIMEH
TYciHgipinegi. Akwartay MeH Akan aybiigapbiHgarbl (HOBOUUHK TeppUTOPUACLIHAA)
TONbIpakTa MbIPbIWTLIL, apTybl 6anKanca, XKe3ka3raHga apTesnaH CyblHAa KOP”aCbIHHbIL, eKi
ece, a/1 alWbIK Cy Kengepwge TepT ecefen ekeHi 6amkanraH. Akmona meH KaparaHgpbl eHgipic
avMaKTapblHJa aya, ToMbIpak MeH cyjarbl pagnaumaibiK QOHbIH XX3HEe ayblp MeTangapra >
MOHUTOPUHT XXYPri3iny KakeT.

TyliyHIy ce3fep: ayblp MeTangap, cy, TomnbIpak, eHAipic, XanblK, KopLuaraH opTa >karjaubl,
apTbIK, KEH, eHEepPKaCiNTIK waL, MOHUTOPWHT.
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SUMMARY
E.S Boribayl, Zh.Y. Moldagazyyeva?, S.Dzh. Usubalieval, B.M. Tynybekov3
M.Sh. Suleimenova?2

ASSESSMENT OF THE ENVIRONMENT INDUSTRIAL AUDITS
OF THE KARAGANDA AND AKMOLA REGIONS
INarxoz University, 55 Zhandosova Street, Almaty, Kazakhstan
2AImaty Technological University, 100 Tole bi street, Almaty, Kazakhstan

3Al-farabi Kazakh National University, 48 Temiryazev Street, Kazakhstan,
e-mail: mol_zhan@mail.ru

The article is devoted to the study of the ecological situation in some industrial areas ofthe
Akmola and Karaganda regions. The soil and water of the village of Kalachi, Akmola region,
Zhezkazgan, Balkhash, Akshatau, Akzhal of the Karaganda region for the content of heavy met-
als. The work on the determination of heavy metals as (Pb, Zn and Cu) revealed Zn and Cu in the
soil and water of the studied industrial areas, due to the presence of dust from extracted ores in
the air. The results of the study showed an excess of heavy metals in soil in the territory of
Akshatau Akzhal (territory-Novotsink) and in the waters of Zhezkazgan, the lead content in arte-
sian water is two times higher, and in water from an open reservoir - an excess of four times. Itis
recommended that regular monitoring of pollution with heavy metals, radiation background, air,
soil and water, and the implementation of measures aimed at improving the environmental con-
ditions of industrial areas of Akmola and Karaganda regions.

Key words: heavy metals, water, soil, production, population, environmental conditions,
excess, ore, industrial dust, monitoring.

80


mailto:mol_zhan@mail.ru

