YK 631.614.

PUAJEP KAJIACBIHBIH MAHBIHZAAFBI ©3EH CY/IAPBIHBIH, AYBIP METAJIJAPMEH
JIACTAHYBI

I.B. BeliceeBa

Kazakcman Pecny6aukacsl, Aamamol K., aab-Papabu dayFbiabl, 75 6, 6.0. OcnaHos
ambiHAarbl TONbIPAKMAHY HCIHE A2POXUMUSI UHCMUMYMb,
E-mail:beiseevaZ009@mail.ru; erjan2006 @mail.ru)

Makasiaga Pugep KanacblHblH ©HEPKICINTIK ayAaHAapblHAA XKYPTri3iireH 3epTTeynepAiy MaTe-
puasapbl KeaTtipiseni. KapkplHAbl aHTPOMOTeHAIK iC 9peKeT KaFZAaiblHAA TAOUFHU TYIIbI CYJIapAblH
aybIp MeTaJIapMeH JIacTaHybl epeKiie KiTi Mocesiesiep/iiH 6ipi 60JbIN OThIP. AybIp MeTasiAap Tabu-
FU CyJlapFa eHEPKICINTIH Nalja/laHFaH cyJlapbl FaHA eMec, COHlal-aK OHEPKOCIITIH YHiHAiiepi apKbI-

JIBI CY31JIiI ©TeTiH }KaHObIP CyJIapbIMEH Jie TYCeAl.

KIPICIIE

TakbIpbIOTBIH, MaHbI3AbLILIFEL. Kasak-
ctaH Pecnyo6smkaceidbiH, IbiFbic Kaszak-
ctaH obusibichl Eypasus MaTepuriHiH opra-
JIBIK, OOJIITiHiH, IIeriHje KoHbIpKal Oesje-
yAiH OHTYCTIK >KapTbICbIHJA OpHaJaCKAH.
Enimizge lllbirbic KazakcTaH MaHbI3 bl TAy-
KeH eH/Iipy KoHe MeTaJlJIyprus eHepKacioi
JaMbIfaH aiMak 60J1bII TabbL1aAbl. Kasibl-
TAaCKaH oJIeyMeTTiK-3KOHOMUKAJIBIK >KaF-
JlaliFa 6GaNJIaHBICTbI, 6YJ1 06JILIC 3KOJIOTHS -
JIBIK, >KaFJakibl HAalIap aliMaK 60JIbIN caHaJIa-

JIbI.
Kenai AsrtaiiiblH KenrereH cysibQu/Ti-

MOJIUMETA/J KEH OpPbIHJAPHI TYCTi MeTas-
JIYPTUSIHBIH, KOHE OHbIMEH O0aHJIAHBICTbI
JHepreTUKa, MallMHa ’Kacay, KYpbIJbiC
eHepkacibl *KkoHe OackaiapAblH  JaMybl
VIIiH IIMKi3aT 6a3achkl GOJIbIN TaObLIAAbI.
TycTi MeTaJ/L/1 KEH OPHBIHBIH, pylajiapblHbIH,
KypambiH/a Cu, Zn, Fe, Mn, Ag, Ba, Au cusik-
Thl MeTajigap 6ap, oHblH itringe Cd, As, Sb,
Tl, Hg, Se, Pb. Zn esieysii KoHUeHTpaUsAa
Ke3neceni. blaranabl KAUMaT KaFgavbIHa
cyibUATI KEeH OPBIHJAAPBIHBIH TOTBIFY
alMaFblHAA CYAbOUATEP/IH TOTBIFYbI
JKypeai )KkoHe pyJa 3aTTaphl )Kep acThI cysa-
pbIMEH KOpllaFaH OpTaFa IbIFapblia/ibl.
Cynbduari MUHepangapAblH TOTBIFY
YPAICi TeMIlepaTypaHbIH KOTepiJlyiMeH, Kon
MeJilepJeri KYKIpT KbILWKbIJbIHBIH,
Ty3inyimeH xypegi. Cy epiTinainepi Kbii-
KblJaHabl. KypaMbiH/a Ken MeJiiep/ie
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cyabdaT MOHBI 6ap KLIHBICTAP MEH pyAa-
JIapAbIH MaliMasiaHybl eCebiHEH Kep acThl
CyJIapblHbIH, MUHepaau3auusaaHybl 1-3
I'/JI7K9HE 0J]aH »KOFapbl apTa/ibl, CYZIbIH Kep-
MeKTiri 15-20 Mr-akB./J1 eceni, pyaaTy3yii
MeTaslJap/iblH, >KoHe OJIapAblH, CepiKTec-
TepiHiH, KOHLIEHTpalusicbl poHHAH GipHe-
e OHJaFaH >KoHe >Ky3/lereH ece apTa/ibl.
YBITTBI 3/1IEMEHTTEPAiH TOTHIFY »KoHe Iai-
MaJlaHy ypAicTepi, TyCTi MeTaJlJl KeH OpPbIH-
JlapbIH Ka36asaFaH Ke3/ie TybIHAAUThIH TeX-
HOTeH/iK GaKTOpJIapAblH dcepiHeH eseyi
Typ/e *KbLigamaanibl. OcblFaH 6aliaHbIC-
ThI KEH OPbIH/JApbIH Ka30aJiay alllbIK, Kapb-
epJik, HeMece ep acThbl, HaXTaJbIK
d/licTepMeH Kypri3y KopliaraH opTara 30p
acep eTe/i. KeH opbIHAapbIH allIbIK, 9/1iclIeH
OHJIipyIiH, KopllaFaH opTaFa 3UsiHbI MOJI,
ce6ebi, 6y xaFgali1a pyajap MeH alibLi-
FaH MHUHePaJi/ibl }KbIHBICTAP OH/IAFaH KIHE
JKy3/lereH KbLIJAPFa TOMBIPAKThI KoHE
CYZAbl JIAaCTAy/JblH, KyaTThl K63i 6oJia OThI-
pBIN, ©TEe KOm MeJlepae Kep OeTiHe
J)KUHaKTasaabl. YHiHAie >KUHaKTaJlaTbIH
aTMocdepasbIK bIIFaa MeTallapFa KaHbIK-
KaH KYKIpPT KbIILKblJbIHA ailHaIabl Ja, 63
6eTiMeH JjpeHaXXJIbIK CyJapMeH YHIHJiHIH,
aCTBIH/AAFbI TONBIPAKKA, KEP aCThI bi3a CyJIa-
pbIHA, OlaH Api KbLIFaap MeH e3eH/lepre
Tyceni. KopiiaraH opTa YIliH eH aJJbIMEH,
KeH OpbIHJApbl >XOHEe Tay-KeH 6HJipy
KOCIMOpPbIH/IAPbl OPHAJIACKAH aylaHgapaa-
Fbl Cy pecypcTaphbl YIIiH lIaxTajap KoHe



KapbepJiepAeH auJajiblill IbIFapbLIaThIH
pyAa cyJapbl, APEHAK/BIK KOHE KeH 6aibI-
Ty GabpuKajapbiHbIH KAJJbIK CaKTaFbIlI-
TapbIHbIH, akKaba cyJapbl YJKeH Kayin
TeHJipeai. Onapabl 3aaaJjicbl3AAHABIPY
»K9He Ta3apTy YILiH apHaibl Ta3apTy FUMa-
paTTapblH caay TaJjan etineni. Kenpgi
AnTalIblH TYCTi MeTasjap KeH OPHbIH Ka3-
basiay ToxkipubeciHiH KepceTyi GOWbIHIIA
Tay-KeH OHJIpYy KOCIMOpHBIH Ko6aJjaFaH,
CaJIFaH JKoHe NMaljaJlaHFaH Ke3/ie 9KOJIOTH-
AJIBIK, TaJaNTapAbl eJieMey 3K9He OCbl casa-
JlaFbl KAJbINTAaCKAH AaFAapbICThIK XKaFga-
Jiap Kasipri ke3ze e, 6oJallaKra a Kopuia-
FaH OpTara »KaFbIMCBI3 9CEP eTY/liH 6acThbl
ce6ebi 60abIN Tabblaabl. bip-6ipiMeH eTe
TBHIFbI3 0AMJIAHBICTHI K9He e Oiperet cy
CaKTarblll KyWeHi GijgipeTiH Kep acTbl
*KoHe »Kep GeTiHAeri cysapra YJKeH 3aJall
kestipisnieni. Kasipri ke3ze o6Jsbic ayma-
FbIHJ]A Tay-KeH eHAipy eHepkoaciOiHig 10
J)KYMBICBIH TOKTaTKaH HbICAaHZApPbI 6ap,
OJIapAblH, ©HJIIPY KbI3MeTi TOKTAaTBbLJIFaH,
aJlal/ia KacimopblHAap/ia Kapaychl3 KajfraH
nmaxTaJjap, PYJAHUKTep, KapbepJep,
yYHiHJLIep, KaaAblKcaKTaFblUITap Koplia-
FaH opTara Kepi acepiH THUTi3yiH »KaJIFACThI-
pyaa[1].

CoHFBI KbLIJIapbl GesiceH/li aHTPOIO-
reH/IiKk acep eTy HOTHXecCiHAe xKep
6eTiHeri cyJlapMeH KaTap »ep acThl cyJia-
PBIHBIH XUMUSLJIBIK, KYpaMbl eJieyii e3rep/i.
JlacTaHyzaH »xep GeTiHgeri cysnapfa Kapa-
FaH/la KOpFaJIFaHAbIFbIHA KApaMacTaH ep
acThl CYJIapbIHbIH, 63iHe KOPFACbIH, XPOM,
CBhIHAI, MBIPBIII }K9HE TaFbl 6ACKA 3JIEMEHT-
Tep TabbLIFaH. Ocipece, ayblp MeTajajgap-
JAbIH )KOFapbl KOHLEHTPALUSCHI ipi KaJsiaaap
MEH OHEPKICINTIK opTaJbIKTap/AblH ayMa-
FbIHbIH, MaHbIHJA ecin oTelp. besceHpi
AHTPOIIOTEeH/IiK dcep eTy KaFAalbIH/ja TA6H-
FU TYILIbI CY/IbIH, ayblp MeTa/AapMeH JacTa-
Hybl eH >KiTi mpo6JyieMaHbIH, 6ipi 60JbIN
oTblp. CyaafFbl ayblp MeTaJaapllaH
©3/liriHeH Ta3apy KypMelJi: ayblp MeTas-
Jlap Tek 6ip Taburu pe3epByap/iaH 6acKachl-
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Ha aJiyaH TypJii Tipi aF3ajlapMeH apeKeT eTe
OTBIPBII KaHe OapJIbIK Kep/ie ayblp cangap-
Fa ylIbIpaTa OTBIPbIN, KalTa TapaJafbl.
Aybip MeTasjjap Tabufu cyJsapra
OHEPKACINTIH, mnaijasaHFaH cyJlapbIMeH
FaHa eMecC, COHJAN-aK yHiHAinep apKbLabl
Cy3ijie OTBIpbIN, dcipece, KaJAbIK CaKTa-
FhIIITAPAAH >KaHObIP CyJapbIMeH Tyceai.
MKep acThl cysaphl yilliH YHFbIAP/JAH, IaX-
TaJlap/laH XaHe IypydTapaaH eH/ipicTik
KaJblKTapJaH Ta3apTKaH Ke3Jje Je
KaFbIMcbI3 acep etrefi [2]. CoHABIKTaH
OHEpPKaCINTIiK aylaHAapiaFbl 63€H CyJiaphbl-
HbIH, JIaCTaHybIH 3epTTey Kasipri ke3ne
©3eKTi MacesieHiH 6ipi 60JIbIIT OTHIP.

3EPTTEY HBICAHbBI KOHE 9 /IICTEPI

bisniH 3eprTey xkymblcbiMbI3 [bIFbIC
KasakcTaH o6Jsbichl Pujjep KeH opblHAA-
PBIHBIH ayMaFbIH/a }KYPTi3iafi.

Cy yJuiricin any yaepicinzie cy aajbiMeH
cysingi »xoHe api Kapal 3epTxaHaJIbIK, KaF-
llaijla KeKe-)KeKe CYAblH epireH »oHe
epiMered KOMIOHEeHTTepiHe TaJjjay
kyprisingi. Cy yarisiepide Tangay siipoJblK,
du3MKA MHCTUTYTBIHBIH, 3epTXaHaChIH/a
Kyprizingi. bapJiablk ajnblHFaH Cy
yJrinepinig epiren (WD) >koHe epimereH
(WS) KOMIIOHEHTTepiHe HEWTPOH/bIK-
aktuBauusiablk (NAA) Tanjay »kacasjbl.
[lnasamMaMeH HWHAYKTUBTi-0alJaHbICKaH
Macc-criektpometpus (ICE-MS)  agicimen
aJIbIHFa CY/iblH, epireH KOMIIOHEHTTEpiHiH,
3JIEMEeHTTIiK KYypaMbl 3epTTe/|.

Cy yarinepi KopfachlH 3aybIThIHBIH,
MaHbIH/AFbl KaJM/blK CAaKTaFbIIITHIH,
KacbiHJarbl QuIUNNoBKa e3eHiHeH, Puj-
Jlep MbIPBIII 3aybIThIHbIH aKaba cysiapbl Tac-
TasaTblH Tuxas e3eHiHeH, TUIIMHKA py.-
HUTIiHIH KacbIHJAFbl Y1b6a 63eHiHeH XKoHe
aybl3 Cy peTiH/ie llaigaianbLiaTbiH ['poMo-
TyXa 63eHiHeH aJIbIH/Ibl.

06JibIcTa TYCTi MeTasnap KeH OpbIHAA-
pbIH allbIK, dAiCIeH eHJey HaTHXeciHae
oTKeH FacbIpzbiH 40-50 KbLigapbl KeHjep
KaJIAbIFbl X9He alllblJIFaH >KbIHbICTAP
Cy3ijiyre Kapcbl 3KpaH TeceyCi3 e3eH



’)KaWblJIMajJlapblHA TOTiJiN, KUHAKTaJIFaH.
Yiinginepre :kMHaKTasFaH aTMoChepabIK,
bUIFa/ZIap MeTaJ/Ifa KaHbIKKAaH KYKIpT KbILI-
KblJIbIHA aliHa/a/ibl Jla, YHIHAIHIH ApeHax-
OBbIK CyJlapbIMEH >Xep acThl CyJapblHa,
OyJlaKTapFa koHe e3eH/epre Tycei.

JeiiexTi Typae 6ip-6ipiHe kesin Ky#bi-
JaThiH Bpekca, Tuxas, Ynb6a e3eH/iepi Jsac-
TaHYbI >KOFapbl XK9HE SIKCTpeMaslZibl dKOFaphbl
JlacTaHFaH cyJap peTiHze TipkeareH. bpekca
e3eHiHiH JiacTaHybl lyOUHCK pYAHUTIHIH,
KBIHBICTBIK YUIHI/IepiHiH ApeHaX IbIK CyJ1a-
pbiMeH Bpekcara keJtint KyWbLiaTbiH MapThbI-
HOB KJIF0Y OYJIaFbIHbIH .KAPKbIH/bI JIACTAHY-
bIMEH OaiJaHBICTBL. Opi Kapalh Bpekca
Tuxasd e3eHiHe KeJin KyWblIiaZbl, MYHJa
Bpekca e3eHiHIiH Cybl apasachlll, MbIpPbILI-
TMIeH JIaCTaHybl 3KCTpeMaJlJbIK XKOFaphl Jac-
Tanyzaan 191,6 LKII-TTAK 17,4 TKII-TTAK
JediH TeMeHAeHi, api Kapall cy aFbIChbl
ooribiHia 12 HDKII-TIIJK neitin TemeH e i
(2004 >KBLIFBI MOHUTOPHUHT JepeKTepi).
Ynb6a e3eHiHiH, MbIpbIIIIEH, MapraHeleH
JlacTaHy JeHrediHiH »KOoFapbl 60OJIybI
TumrHka pyanurinig Ne2 yitinaicinig Kypa-
MBIHZIAFbl YBITTbl 3JIEMEHTTEPIHIH, TeMeH
a1y ypaiciMmen 6aiianbIcThl. THIIMHKA
pyaHurinig Ne2 vyiingicin Tery Yian6a
©3CHIHIH aHFapblHa apHaibl KOW TacTap/ibl
Teryciz 1967-1977 xbLiaapbl XKYprisijirex.
JleHUHOTOpCK IYHKBIPbIHaFbl (YekMapb
PYAHUTI) Kapaycbl3 KaJFaH MaxTanap, pya-
HUKTED >KoHe UITOJIbHSIIAp LA e3eHIepAiH
aybIp MeTasIZJapMeH JIACTaHY Ko3epi 60J1bI
TabbLIaabi [3].

Ynb6a e3eHi Epric e3eHiniH ipi 6ip Tap-
Marbl GoJbIN TabbLIaAbl. O Puggep kasa-
cbl MaHbIHIaFbl bpekca koHe XKypaBJjinuxa
e3eHJlepiHeH Gacrasajbl. bipre Kocblia
OTBIpPBIN, oJap Pupaep pyAHUKTEpPIiHIH,
MaHblHAA Tuxas e3eHiH KypaWabl, o e3
Keseringe I'poMoTyxa e3eHiMeEH KOCBLIbIIMI,
Ynb6a e3eHiH KypaWabl. Bpexca, Tuxas
»KoHe Yyibba e3eH epiH Oipereil cy arbiChl
peTiH e KapacThIpyFa 60J1a/1bl, ce6e6i o1ap
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0ip-0ipiHiH KasFacbl 6O0JbIN TabbLIA/bI.
Ocbl »kaFjaili G0MBIHIIA ©3€HHIH, TOMEHTI
aFbICbIHA Kapay Cy camacblHbIH, KajJal e3r-
epeTiHiH 6aKblIayFa 6os1a/bl. Pujiep Kasa-
CbiHJIa Yb6a e3eHiHiH CybIHbIH camacbhiHa
bpekca meH Tuxasi e3eH/iepi eJieyJi Typae
acep ereji. Cy camackl GoiiblHIIA OV 63e-
HJlep Jiac >XoHe oTe Jiac e3eHJep peTiHze
cunarranajibl. bys eseHjepai Herisri Jjac-
TayllblIap TYCTI MeTa/JJap: MbIC, MbIPbIIII,
MapraHel, KaAMUAH 60JIbIN Ta0bLIaAbL. MbIC,
MBIPBILI )KOHE MapraH1 60WbIHILA Al caliblH
JIaCTaHy/bIH »KOFapblLIaFaHAbIFbI GalKaJia-
abl - HDKK(TIAK) 10-HaH acazpbl, coHgal-ak
JIACTaHy JleHTeHiHiH TeTeHIle »OFapblJibl-
ro1 KK (T1IK) 100-meH acaTbIH »KaFgau-
Jlap Jakeszeceni[4].

Tipi ar3a ywin epiren typge (LIKK-
[IAK>) eseyni KoHLeEHTpanusja KaTbIca-
ThIH 3JIEMEHTTEP €H, Kell KayilTiJiK Ty/bl-
pazbl. Ta6UFHU cynapa cblHal Y1 TypJli JKaF-
Janga kKesjeceli: 3JeMEHTTIiK Hgo, 6ip
BaseHTTi Hg' »one exi BanenTTi Hg™. OchI
MeTasJblH GopManapbiH cyAa Taby, ojap-
JbIH TapaJaybl pH opTara 6aiiaHbICThI 60J1a-
Jbl. Cy KyHesiepiHze cbIlHaNO ap TYpJii opra-
HUKAaJIbIK, JUTaHJaJapMeH Gepik KelleHi
KOCBLJIBbICTAp TY3e[i. OHepKaCilTiK JJacTaH-
FaH CyJap/ia, 0J1 MOJIEKYJISIPJIBbIK CaJIMaFbl
>10000 GesieKTepMeH 6aliaHbICTa 6oJ1a-
Jlbl, aJl TaOWFU cCyJlapZa ChbIHAm KaTThl
’)Ky30e OeJIeKTepMeH KapKbIHIbl GaiJia-
HbIcaZbl. ChIHAaNTBIH CiHipinyi oHe api
Kapalfbl TYHO6a/IaHYbl, OHBI CY/IaH KeTipyae
MaHBbI3/ibl peJi aTKapaabl. CbIHAI cy »Kyiec-
iHe »sJeMeHTapJbIK CbIHaIll TypiHJe, eKi
BaJIEHTTIK HMOH TYpiHAe aHTPONOTreH/iK
Ke3Jiep/leH Tyceli. MeTuaJeHreH ChIHAI
OaJIbIKTbBIH, JleHecCiHJe, TillTeH as3jaraH
CbIHAIIIEeH JlacTaFaH Ke3/1iH 63iH/1e Tabblia-
TBIHJBIFbl aHbIKTaJFaH. JlacTaHGaFaH
TYIIbl CYJaFbl €pireH CbIHANTbIH, KOHLIEH-
Tpauuscel 0,02-0,1 MKr/a weringe 6o1azbl.
Ayajia keszieceTiH ChIHAINl KaTThl JKayFaH
)KaHObIPMEH XYyblAbII KeTefi. KyMmbic



icTelTiH 66JIMEHIH ayachbIH/AaFbl ChIHATTHIH,
meKTeysi xoJ 6epinred Mesepi (LIXKM)
0,01 mr/m’ Kypaiigel. Kenteren ¢usuka-
JIBIK >K9He XM MUSIIbIK 3epTXaHalapAblH aya-
ChIHJAFbI CbIHAINTBIH OYbIHBIH, MeJiiepi 0,2
mr/m’ [5]. CbiHan eTe 6ip KayinTi lacTayibl-
JlapAbIH 6ipi 60JbIN TabblIaAbl, ce0e6i KaH
MeH yYJIaHbIH, KeNTereH Hapybl3lapbIMeH
Te3 apekeTTece/i.AF3aFa TYCKEH METHWJAL
ceiHan (CH)3Hg+ kaH aFbIHbIMEH TacblMaJl-
JaHblll, GYHpeKTe, OaybIpja KoHe MHJa
*KUHaKTanapl. TilTeH CbIHANTBIH YPBIKKA
acep eTKeH Ke3/lepi Ae TipkesareH [6]. KenT-
ereH TaGUFH Cy XKyHeJsiepiHze epireH Kopra-
ChIHHBIH MeJiepi, agerTte 10 MKr/J1 acnai-
Jbl )K9He Jie OChbl yJepicTepAiH KapKbIHAbI-
JiniFbl pH opTackiHa, TMranaaapAbiH 60.1y-
bIHA JkKoHe Oipkartap 6acka ¢akTopJapra
GalIaHbICThl. ©3eHAepAeri KOpFachbIHHbIH,
aybICy HbIIIAHJAPbIH 3epTTEYAiH KepceTyi
60MBbIHIIA 83€H Cy/J1apbIH/A OCbl METAJ/bIH,
45 %-ra KybIK MeJillepi xy3iHai dopma-
JapMeH 6GauWaaHbIcKaH. XayblH-
MallbIHAAFbl KOPFACbIHHBIH, MeJiliepi 1-
neH 50 Mkr/n pehin 6Gosiazabl, asauja
eHepkacinTik aymanzapzaa os 1000 Mkr/xa
JeHiH KeTei.

Tipi ar3asap y11iH KoOpFacbIH YbITThLIbI-
FbI )KOFAPbl MeTaJLJ1 60J1bI1 TabbLIaABL Kop-
FACbIHHbIH, GelopraHUKaJbIK, KOCbLIbICTA-
pbI 3aT asMacyAbl 6y3aabl XKoHe PepMeEHT-
Tepre Texerim acep eteni. KopfracbiH
KYHKe KyieciHe, OyHpeKTiH OayblIpJbiH,
KbI3MeTiHe acep etefi. Ocbl MeTa/s1 a3
MeJlliep/ie Ke3JleceTiH Cy[bl Y3aK yaKpIT
naianaHy, co3blJMaJibl aypyJaapblH
naiga 6osiyblHA aKeJieli. AF3aZiaFbl KOpFa-
CBIHHBIH, )KOFap¥bl MeJILIePi YPBIKTBIH JaMy-
bIHBIH, eJjieysi e3repicTepiHe (KaHKAHbIH,
e3repicine) akesiesi. KypambiHzaa xpom 6ap
HILIFAPBIIBIMAAPAbIH, Heri3ri Kke3aepi — 6y
eH/Ipic oHe PpeppoxXpoMALl KAalTa eHAeY,
XpoM/bl 6oJ1aT eHAipici. AHTOponoreHzik
XpOM KopliaFaH opTafa MeTasJl eHJAereH
keszle Tyceni, an Cr® Herisri kesi cybITy
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aliHa/IbIM KyHeciHiH cybl. Cr'' - Taburu
TYIbI CyAaFbl XpOMHBIH TYPaKTbI )KaFjalbl,
0J1 6 KOOPAUHALUAIBIK CaHbIMEH WHEpPTTI
KelleHzep Ty3ezi. AJjlaM y1LIiH XpOM eTe yJibl
eMec, ajaijia ajaThl BaJICHTTI XPOMHBIH,
6ipkaTap KOCBLIbICTapbl KaHILlEpOTeH/iK
apekeTeTeni[2].

Bi3gin, 3eprTeysnepiMisfiy HaTHXKeaepi
6olibiHIta WD yarinepinig paJguoHYK-
JUATIK (raMMa-clieKTpoOMETPJIK) Taujaay
nepekTepi Puagep kasacblHaH 6 KM Kep/e
['poMoTyxa e3eHiHiH CaHUTapJBIK KOpFay
30HaCblHAH aJIbIHFAH cy yJricinge Ra-226
(220 mbk/n) meutepi xxoFapbl GOJIFAHBIH
)KOHEe KOp¥achlH 3aybITbIHbIH, MaHbIHAH
asnbIHFaH cy yaricinge K-40 mesiuepi sxora-
pbl OOJIFAaHBIH KepceTTi. Bys xarpaizaa
(MS-ICP pepekTepi 60¥bIHILIA) KaJWH 3Jie-
MEHTIHiH MeJillepi KOpFacblH 3aybIThIHbIH,
MaHbIH/laFbl PUIUINNOBKA 63€HiHEH aJbIH-
FaH Cy yaricinge oHmia ken eMmec 153 Mkr/a
eKeHiH aTal eTy KepeK. KopFachlH 3aybIThI-
HbIH, LIbIFAPbLIbIMAAPbIMEH aTMochepara
Jlactayuibl 3aTTapabiy, 27 Typi Tyceni [7].
TexHOJIOTUsJIBIK, 1IAHHBIH, KypaMblHga 16
3aT Ke3Jece/i, COHbIH, illiHe KyKipTTi KOp-
FACbIH, KOPFAChIH K9HEe OHbIH, OeMOopTraHuU-
KaJIbIK, KOCBIJIBICTApPhbl, MbIPbII, MbIIIbIK-
TbIH, O0eWOpPTaHUKaJbIK KOCBIJbICTApbI
KYKipTTi MbIC, *kaHe T. 0. TypJsiK Kypambl
>KOHE 3UAH/Ibl 3aTTAPAbIH, KaJIIbl IIBIFAPbI-
JIbIMBbl GOMBIHINIA KOPFACbIH 3aybIThIHbIH,
KocimopHbl KayinTinmiri 6oibiHma 1-mri
CaHaTKa 3KaTaJbl. 3aybITTbIH, KYMbIC aliMa-
FBIH/A JIaCTayIlbl 3aTTAP/IbIH eJieyJli apTybl
OpbIH aJlaThIHbIH aTall 6Ty KepekK: IaH -
1,05 HIKII (ITAK), koprackid - 116 DK
(IMAK). Opman 6Gacka, jtacTaylibl 3aTTap/bl
PYKCATChI3 ILILIFAPy JAa OPBLIH aJajbl.
KypassieBanblH fgepextepi GolbiHmA [8],
CAHUTAPJIbIK-3MH/IEeMUOJIOTUSANBIK CTaHCca-
HbIH, ’KOCNIapaH ThIC 3KOJIOTHUAJBIK TeKce-
pyl Ke3iH/ie MbIHA 3aTTap SIFHU KOPFAChIH -
30,4, kykipTTi aHrugpua 4,1, a30T AUOKCU AT
195,4 ece HOpMaTUBTePJEH achIll TYCEeTiHi
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aHbIKTa/IFaH. YKyMbIC allMaFbIHbIH ayaCblHAAFbl KOpPFa-
CBIHHBIH, ’KOFapbl MeJIIIepi )koHe aTMocdepara LIbIFa-
PbUIFAH JacTayllbl 3aTTap IIbIFAPbIIbIMbBI TiKeJen
TYPFBIH/AAP/bBIH, JeHCayJbIFbIHA 9Cep €eTeAi JKoHe
KoCi6u aypyaapblH (KOpFacblH HHTOKCHKAIIUSIChI ) ©CY-
iHe akese 1. KopFachIH 3aybIThIHBIH, JJACTAyIIbI 3aTTap-
Jbl MbIFApbINAbIMbI, acipece TanoBka, ['aBaHb,
ABTocCTaHIMS ayAaHAapbIHbIH TYPFbIHAAPBIHBIH, JeH-
cayJibIlFblHA epekile Kayin TteHgipeni. Ce6ebi ockl
resimaepae HDKII (TTAK) Pb 100-200 HIXKIII ete 3xoFa-
pbl GOJIFAH Ke3/le, KAYiNTiJiri }KOFaphbl JKOHE 6Te JKOFa-
pbl JlacTaHy alMa¥FblHA >KAaTKbI3bLICA Ja, TYPFBIHAAD
OYJ1 )KEPJIEH KoIlipiJiMereH KaHe Jie 0Chl aiMaKTa Kop-
FaCbIH 3aybITbIMEH KOTaJaHbIPY )KoHE ayaHbl Ta3apTy
ic-11apaJjiapbl KyprisisiMmereH. KopfacblH 3aybIThIHBIH,
MaHbIHaH aJIbIHFaH 63eH cyJiapbiHa Ba (55 MKr /1) KoH-
IleHTpaIUsIChI 1A XOFapbl 60JIbIN KeJedi. Al BaHagul
MeJiepi 5.5 MKr /J1 Kypanibl.

backa anemenTtTepaiy (Li, B, Al, Fe, Zn, Se, Sr, Mo, Sb,
Pb, U) Meniiepi 60iibIHIIa KalAblKCaKTaFbIII MaHbIHAH
QJIbIHFAH 63€H CybIH/Ia K6l eKeHiH epekKIlle aTall eTyre
6oJ1anbl. MYyHBIH ce0ebi KaaJblK CaKTafFbIIITap JKoHe
KyJ1 YHiHAiepi aya a/abblHbIH 3KOJIOTHSJIBIK KaFa-
UbIH KYPT HalllapJ/iaTaTbIH ayblp MeTasap/iblH KAJIKbI-
MaJlapbl )K9He 0JIapAbIH KOChLIbICTAPbIHbIH ayaHbl JIac-
TAWUTBIH HETi3ri aHTPONMOreHAiK Ko34epi 60JbIN Tabbl-
Jiagbl. COHBIH caJiJapblHaH ayMaKTa MEKeH eTeTiH aZjlaM-
JapAblH KaJbIIThl TipUIIiK eTy »KaFaanlbiHa, }KaHyap-
JIap/blH YK9He 6CiM/IIKTEep/IiH, aF3a/lapblHa acep eTen],
KaJIJblK CAKTAaFbIIITbIH alHadacbIHJAFbl KepJiepAi
ayblIIIapyallblIbIFbIHA NTalAaaHyFa XKapaMChbI3 KaF-
natira oakesieni. Tay-keH 6alibITy KOMOWHATTAPbIHBIH
KaJIIbIK, CaKTaFbIIITapblHAa KeH 6albITy dabpukasa-
PBIHBIH, TOJIUMEeTAJJI PyAaJapblHbIH KaJAbIKTapbl
YKOHE 0JIapAblH OHEPKACIOTIK KaJIAbIKTAP bl )KUHAJIAAbL.

KeH 6aliblTy KOMOWHATTapbIHbIH KaJJblKCAKTa-
FbIII YHiHALIEepiH/eri yBITThI UHIPeAVeHTTePAiH opTa-
ura mevtiepi [10]: Cu- 0,033 %; Pb - 0,083 %; Zn - 0,2
%; Fe - 5,2 %; Si02 - 54,2 %; Al,O, - 1,5 %; Ba - 0,12 %;
Ca0-3,37%;Mg0-1,75%; Mo -0,02 %; TiO,- 0,005 %;
Na,0-0,53 %; Be-0,001 %; Ni- 0,006 %; Cd - 0,002 %;
Mn - 0,08 % kypaitapl. KeH 6aliblTy KOMOGUHATTAPbI-
HbIH MOJUMETAaJNJ pyJajJapblHbIH, KaJAblKTaphl
KayinTisiri 6oubiHIIA 4 KJacka »kartazabl [9]. Punuaep
MBIPbIII 33ybIThIHbIH, MaHbIHAH aJIbIHFAH Cy YJrije-
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piHJle MBIPBILITBIH, MeJIepi jXofapbl Zn 63 AeHecCiHe )KMHAKTayFa KabiseTTi cy ar3a-
(160-190 mkr/a) (1-kecTe). Jlaphl bIJIbIparaH Ke3je Tycefi. Kaamubiain
KOPBITbIH/[bl KOCBIH/IbLJIaphI Xkep OeTiH/IeTi cy Ke3aepiHe
Ka/nblK CaKTaFbILITBIH MAHbIHAH a/IbIH-  KOPFAaChIH-MBIPBII 3aybITTAapPbIHbIH, KEH
ran (PP-1) cy yarisepi »xoHe ToKTanAbl cy ~ 0adbiTy ¢dabpuKanapblHbIH, GipkKaTap
anabIHbIHAH anbiaFal (PP-4) cy yarisepi  XAMHs KoCiMOpPbIHJAPbIHBIH, INaXTaHBIH,
aybIp MeTajlapMeH KyITi actadrad. Ocel  aFbIH CyJlapbIMeH IlbIFapblia/ibl. COHbIMEH,
Cy Ke3zepi Tipi aF3asap yuIiH KayinTi 6oabin - ayblp MeTasllap/blH HOHAAPbIHBIH TYpJiepi
TabbLiaAbl. COHBIMEH KaTap, /bl 3JIEMEHT- Cy opracblHJa 6acKa opTajapMeH caJbiC-
TepiH 6ipi kagMuii 6apabIK Cy yarisiepigge  ThIpFaHJa ajyaH TypJi. COHABIKTaH Cy/ibl
ke3geceli. Taburu cynapra KaMHH TOIbI- ayblp M€TaJ/l/lapblHaH Ta3apTy 6T€ KeIl KyIl,
pak IalblIFaHAA, TOJUMETAJLI XKoHe MbIC ~ KapakaT »KyMcCay/ibl )K9He YAKbITThbl KaXKeT
pyZAasapblH eHZipy Ke3iHje, OCbl 3J1eMeHTTI ~ €Te/l.
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PE3IOME
B cTaThe NpUBO/ISATCSA MaTepUasIbl HCCJIeI0OBaHUH, TPOBEIEHHOM TPOMBIIIJIEHHBIX PAaH0-
Hax ropojia Puasepa. B ycioBUSIX HHTEHCHBHOW aHTPOIIOTeHHOH J1esITe/IbHOCTH 3arpsi3He-
HUE MPUPOTHBIX MPECHBIX BOJ, TSKEJIBIMU MeTa/IJIaMH CTaJIo 0C060 OCTPOU poGeMoH. Tsoke-
JIble MeTaJLJIbI [10113/IAI0T B IPUPO/HbIE BO/IbI HE TOJIBKO C UCIIOJIb30BaHHBIMH IIPOMBIIIJIEH-
HBIMY, HO U C I0XK/1eBOU BO0U, GUAbTpPYyIOlelics yepes3 0TBaJIb.
RESUME
The article deals with the materials of the researches held in the industrial regions of the
Ridder citi. The contamination of natural fresh waters by heavy metals became an especially
urgent problem under intensive anthropogenic activity. Heavy metals get into natural waters
either with the waste waters or with rain waters filtering through dumps.
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