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Makasiasa Pusjiep KopFachiH - MbIPHBIII 3aybITTapbIHbIH ayMaKTapbIH/1aFbl TEXHOTEeH/li J1acTaH-
FaH ToOIbIpaKTapAa¥rbl, oCIMJIKTer] koHe cy/lap/aFbl ayblp MeTaJfapAblH MeJlllepi )KoHe 0JIap/blH,
Tapasybl Typasibl MOJIiMETTep KeJaTipiiireH, coHjad - aK LIbirbic KazakcTaH 0O6JIBICHIHBIH,
OHEPKICINTIK ayAaHbIHAAFbI XKYPri3i/ireH 3epTTey HATHXKeJlepi Jie KeTipinesi. KapKbIH/bl aHTpOIO-
IFeHAIK KbI3MET aFAalblHAA TAOUFU CyJIapblH ayblp MeTa4apMeH JIaCTaHybl epekKIle XKiTi Mocesie
60JIBIIT OTBIP. AybIp MeTa/lAap TaOWUFH CyJlapFa eHepKacinTe Nai/jaJaHblIFaH CyJlapMeH FaHa eMec,
COHZlal-aK OHEPKACINTIK YHiH/i/ep apKblJIbI CY3iJIeTiH )KayblH CyJIapbIMeH Jie TYCe/i.

KIPICIIE

Tycti MeTannyprus eHepkaci6i aTmoc-
depasiblK ayaHbl KOoHe Cy alJbIHAApbIH,
TONbIPAKTHI, 6CIMIIKTEpP/i ap TYpJii MeTaJ-
JlapMeH, 6acka ra3 Topi3fi KoHe epirim
KOCBLJIBICTAPMEH JiacTaylblIap/blH Ke3i
60JbI TabbLIaAbl. OChI JacTayllibl Ke3Jep
OpHasIaCKaH ayJaHJapblH/ia TOMbIPAK XKoHE
eCiMJiKTepe YJbl 3/leMeHTTepAiH, KoFaphl
KOHIIEHTPAIUsChl TaObLIAThIH, pPaJuyChl
OHJIaFaH KHWJIOMETpre >KeTeTiH KacaH/bl
OVOXUMHUSJIBIK IPOBUHIUSIAP KAJbIITaca-
JAbl. MeTa/IyprusiJiblK 3aybITTapblH )KOHE
Kby 3JIEKTPOCTAHUUSIIAPABIH, acep eTy
aliMaFfbIH/la KOPFACbIHHBIH, KaJMHUHUJiH,
MBIPBIIITBIH, HUKEJIBb/IiH oHe 0acKa aJie-
MEHTTep/iH MeJillepi opTaablK ayAaHAap-
MeH caJbICThIpFaHaa keMicTepge 1,5-3,5
ece 3koFfapsbl [1]. MbIc 6a/IKbITY 3aybITBIHbBIH,
MaHbIH/AFbl TOMbIPaKTapAa MbIC IEH KOp-
FAaCbIHHbIH, TaMakK, 6HIMJepiHAe MbIC IeH
MapraHelTiH »*oFapbl MeJiliepJepi TabblLI-
rad [2, 3]. Kopwaran opTaZjad yJibl 3aTTap
aJiaM ar3acbhlHa ThIHBIC a1y XK0J1APbl aPKbI-
Jibl, Tepi, COHAAN - aK ac KOPbITY KOJJAPbI
apKbLIbl Tycei. MbICTBIH Ko MeJiiepi 6ay-
bIPZIa, MBIPBIII, KaAMUHN KoHe KOPFAChIH-
HBIH JKOFapbl MeJepJsepi 6yHpekTe
KMHAKTa/IAThIHbI AaHBIKTAJIFaH [4, 5].

Kazipri keszge ocbl JjacTaylliblJIapAblH,
TEK eKe 3aT aJMacy yJepicTepi, aF3aHbIH
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WMMYH/IBIK, KoHe pepMeHTTIK KyHhesepiHe
FaHa eMeC, COHJZah - aK TYpPFbIHJIAPAbIH
JKasllbl aypyJapblHbIH, apTyblHA Ja KoJai-
CbI3 dcepiHe XKYpri3iireH 3epTTeyJiep Kell.
T.E. HayMmeHKOHBIH, 3epTTeysiepi 6G0UbIHLIA
TBIHBIC aJ1y JK0JIIaPbIHbIH aypPybIHA, dcipece
aTMocdepasblK ayaHblH JiaCTaHYybl acep
ereni[6].

TycTi MeTannyprusa eHLipeTiH
OHEPKACINTIK ay/laH/iap/lafbl 3epTTEyJaep
ayaHbIH, METaJIJI a3P030JIbJlapMEH JIAaCTaHy
JleHreii HoTWXKeciHle alaMIapAblH, XKyhKe
XKYHeCiHiH aypybl oHe OGYHpeKTiH, KaObl-
HYbI apacbiH/la 6alJIaHbIC 6ap eKeHiH aHbIK-
Tajbl [7].

KopFachiH, MbIC, MBIPBIII, MBIIIbAKTbIH,
aspo30JibJapbiHblH ayaaarbl KK xorapsl
0oJIFaH Ke3ae OaJsajapablH CYHek
JKYHeciHiH, JlaMybl »K9He TiCiHiH IUbIFYbI
KellleyingeuTiHi 6adikananbl [8]. Bananap-
JIbIH ThIHbIC KOJJAPbIHbIH, aypybl, OKMEHIH,
KaObIHYBI, TyMay, 6aca aypy/iaphbl ;KoHe aya-
HbIH, TYCTi MeTajJapMeH, acipece Kopfa-
CbIH, KOGAJIBT jK9HE 0JIAPJIbIH, KOCHaiaphbl-
MeH JIaCTaHybl apacblH/ia Tikesiel KoppeJis-
USIBIK 6alIaHbIC aHBIKTAJIFaH [9].

AtMocdepasblK ayaHblH, KOPpFacblHMEH,
XPOMMEH, HHUKeJbMEH, KaJMUUMEH >JHE
Gacka ayblp MeTaJsiJlapMeH JiaCTaHYbI
TYpFbIHAAPAbIH, aypyblH 40-60 % - Ka apT-
Teipagbl [10]. FeiibiMu gepekTepre colikec



MHUKpO3JIeMEHTTEepP/iH 6ip 6euiri, Tic xkerici
yAepiciHiH MHru6UTOpAapPhl 60JIBLII TabbI-
JIA/Ibl, 1 Kelbip MUKPO3JIEMEHTTEDP OHBIH,
GeJsiceH/li AAMYybIHA XKaFAau »)kacai bl MbIca-
JIbl, CTPOHIIUMI, KyMic, MbIC, BAaHaJIUH Ty3/a-
pbl Oenrizi 6ip KOHIEHTpanusaga Tic
KericiHe Te3iMainik 6epei [1], as MblpbIl,
KODPFAaCblH, KaJMHHU »oHe OGacKajapbl Tic
JKeTeciHiH AaMyblHA KaFmau acahabl [9].
N.B. KypsikuHaHbIH, 3epTTey/iepi 60MbIHINA
Tay - KeH oHepKacibi KoMOUHATTApPbIHBIH,
ayJlaHbIHJA TypaTblH 6asasap Tic kereci
aypyblHa kUi yiibipai el [10].

Kasipri ke3ge Tapa/iybl KaFbIHaH [Ja,
dpeKeT eTyi KaFbIHAH Jla KOpIIaFaH OPTaHbl
Heri3rijacTaymbiap KaTapblHa KOPFachIH,
KaJIMUH, CbIHAIN, MbIC, MBIPbILI, MbIIIbSK,
HHUKeJIb, XpoM >kaTabl [5]. KopFacblH agaM
aF3acblHa TBIHBIC aJaThIH aya apKblJibl
*K9He ac KOPBITY KOJJapbl apKbLIbI TYCEI.
Kop¥fackiH, acipece 6Gasajsap/blH Tepici
apKbl/Ibl, AaHAHBIH CYTi apKblibl Tycexi [6].
KopfacblH NOJUTPONTHI ¥ 6GOJBIN TabbLIa-
Jibl, OPTaJIbIK *K9He LIeTKI )KyHKe Kylesep-
iHe, KaHfa, KaH TaMbIpJiapblHa Tepic acep
etelli. KopFacblHHBIH KOCBIHJABLIAPbI 3aT
asMacyibl 6y3azabl JkoHe (GepMeHTTEpPZiH
HHIUOUTOpJIaphbl 60JbII TabbLIaAbL. KopFa-
CBIHHBIH, HEUTOTPOMNTHIK 3cepi MOJMHEB-
puT, sHLedaso-HETPONATHS TYpiHAe Oaii-
Kasiagbl [6]. KagMUil MBIPBIIITHIH, TaOUFH
cepikTeci 60JIbIN TabbLIA/ bl XKOHE KOopilia-
FaH opTafa aTMochepaHblH IIbIFAPbIIbIM-
JlapbIMEH JK9HE MBIPBIII PYAACBIH OHJIpY
JKOHEe KaWTa OHJley KOCINOPbIHJAAPbIHbIH,
afFblH cyaapbiMeH TyceAi. Kaamuiigin
Heri3ri GeJiiri azam af3acblHa ac KOpPBITY
KOJIJAapbl APKbIIbI, THIHBIC aly KOJJAPbl
apkbLIbl Tycei. 01 6aybip/ia xkoHe OyHpek-
Te XKUHAKTaJla/bl, 39p apKblJbl ChIPTKA 60-
70 % mbiFapeliagel [11]. KagMuiaig ybiT-
TBIJIBIFbl OHBIH, KOCBLJIBICTAPbIHBIH, THITiHE
’KoHe epiriurTirine 6alsaHbicTbl. KagmMuii
y3aK 9cep eTKeH Ke3/ie OyHpeK aypybl laMU-
Jbl, 39pJAe HApybI3 mHakga 6GoJsagbl jJa
oyipekTe Tac 6GaWsaHajgbl. HleTenmik
Fa/bIMAAP/AbIH JlepeKTepi OOWBIHINA Kaj-
MUH 6ajiaiapblH aKblJI - OMbIHBIH JAMYbIHA
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acep ereni. KagMuii ac KopbITy depMeHT-
TepiHiH 6eJsiceHinirin TemMeHgeTeni,
KeMipcy ajMacyblHa acep eTeji. Kopmiaran
opTaZiaFbl KaAMUHMEH JIaCTaHYAaH TYybIH-
JaraH aypyfa “vrad - utan” kaTajlbl, Oy
KaFAaia aypyablH, cyderi skyMmcapagpbl,
oyipek nuasioHeppuTi nanga 6osapl.

3EPTTEY HBICAHbBI 2KOHE 9/[ICTEPI

FeinbiMu 3epTTey KyMbicbl Pupnep
MBIPBIII 3K9HE KOPFACbIH 3aybITTAPbIHbIH,
ayMakKTapblH/Ja, TUIIMHKA KeH OpPHbIHBIH
yHiHgisnepingexyprizisigi. 2KyMmbicTbiH MakK-
caThl OHEPKACINTIK aliMaKTaparbl Koplla-
FAaH OPTaHbIH, HETI3Tl JiacTaylblJapPbIH,
0J1apAblH TONbIPAKTAFbI, Cy/IaFbl JopexeciH
anbiKTay. Tonbipak yarinepi ayganbl 20x20
M ajsadmazad 0-30 cM TepeHAiKTeH KOH-
BepT aJiciMeH 1,5-2 Kr MeJepinge 6yp
apKbl/bl ajlblH/bL. TONBIPAKTaFbl, TONbLIPAK-
TPYHTTapbIHAAFbI, CyAaFbl XoHe Cy
TYGiH/IETi MeTiH/iepaeri ayblp MeTasiap-
Jbl aHBIKTAY AJEPJIbIK - QU3UKAJIBIK, KIHE
aToMJbl - abcopOuusAMBIK dJicTepMeH
)yprizingi. Cy yarici angbIMeH cy3iai xkaHe
api Kapall 3epTXaHaJbIK, KaFJana Keke-
JKEKe CY/IbIH epireH »kxaHe epiMereH KoMImo-
HeHTTepiHe Tanjay )kyprizingi. Cy yariiep-
iHe Tanzay AAPOJIbIK, GU3KMKA UHCTUTYThI-
HbIH 3epTxXaHacblHZaA Xyprisingi. Cygbiy
aJIbIHFaH GapJIbIK, yiarisiepidiH epiren (WD)
»koHe epimereH (WS) KoMIoHeHTTepi HeM-
TPOH/BIK, - akTUBaLUsILIK (NAA) azicnieH,
aJl CyAblH epireH KOMIIOHEHTTEpPiHiH 3Jie-
MEHTTIK KypaMbl IJla3MaMeH UHAYKTUBTI -
GalyiaHbICKAH Macc - criekTpoMeTpus (ICE-
MS) agiciMeH aHBIKTaI/bI.

3EPTTEY HOTUXKEJIEPI )KoHE OJIAP/IbI
TAJTKbUJIAY

[Ieirbic KazakcTaH OOJIbICHIHAQ Tay -
KeH MeTa/UIyPTrUu4JblK KelleHHiH Heri3ri
KoCilopbIHaphbl ©3€H KeJlijiepi Kell ayMak-
TapAa OpHaJacKaH. TeXHUKa/bIK KaXKeT-
TiJiK cajfgapblHaH XKblJIy 3HepreTUKa
KacinopbIHJAPHI /1a OChl ayMaKTa opHaJsac-
KaH. KacinopbelHAap/iblH, OCbIHIAl OpHaJa-
Cybl Ca/lJapblHaH OJIAPJAbIH KYMbIChl HOTH-
JKeCiHJe KopliaFaH OpTaFa WIbIFAaThIH ras



TOpPi3Ai, KAaTThI KoHEe CYUbIK, IIbIFAPbLIbIM-
Jlap e3eH CyJIapblHa, TONbIPpaKKa TyCe OThI-
phIll GHOLIEHO3AapFa Jja, COJI JKepJe Typa-
TBIH TYPFbIHAPFa Jja 9KOJIOTUSIJIBIK, Karbl-
HaH 3UAH KeaTipegi. OcblHAaW JacTaHy
HOTHXKECIH/le ayMaKTaFbl TONBIPAK, - 6CIMAIK
’KaMbIJIFbIChl OY3blAajibl, KelJle TinTeH
TOJILIFBIMEH JKOUBLIBIN KeTefi. MyHpaal
»KepJiep KYHapcChi3, YbITTHI, Y3aK YaKbIT
GOMBI 0J1 XKepJiepre 16l Te eClei/1i, coHmak
- aK COJI Kepje MeKeHJEeWTIH TypFblHAAp-
JIbIH JleHCayJIbIFbIHA 3USIH KeJITipe OThIPHIII,

OyJl >KepJiep/liH, TONbIPAKTapbl 3pPO3USFA
JKoHe TO3yFa YIIbIpai/ibl SFHU OChl ayMakK-
TaFbl TAOWFH TeIe - TEHAIK 0y3bliazbl [10].

AnviHFaH pepekTepnaiH kKepcetyi
OoMbIHIIA KaJlaHbIH ayMaFbl >KOHE OHBIH,
aiiHaJs1ackl 6ipKaTap aJieMeHTTep OOHbIHINA
reOXUMUSIJIBIK MPOBUHIUSA 60JIbIN TaOblIA-
J1bl. KOpFachbIH, MBIC, MBIPBIIL, MBIIIBSIK CUSAK-
ThI aybIP MeTaIJaP/IbIH OFbIPJIAHYbI 0JIAP-
JblH TOIbIpaKTarbl KJapKbliHaH 3-20 ece
acein tyceai (1-cyper).

Kecre 1 - Pugnep Kanacbl MEH OHbIH, aliHa/lachbIHAH aJIbIHFaH TOIbIPAK YJriJepiHiH XUMHsI-

JIBIK KypaMbl
Ne | TomeIpak yJrici aJbIHF aH xkKep XUMHSABIK 3JIeMeHTTep (Mr/Kr)
KopracbiH Mpsic Mpipbill | Mbiuibsik | Ko6anbT

1. | Caspkaiyiap MaHbiHAa, Tuxast 30,8 40,0 100,0 - 10,0
e3eHi

2. | Caspxay »KaHbIHAaFb! Tuxas 150,0 50,0 500,0 100,0 10,0
©3eHiHiH 60WbIHAH

3. | Knunkep KolMacbIHbIH 150,0 60,0 400,0 - 15,0
»aHbIHaH (oTBasAap)

4. | Yexmapb e3eHiHeH , Kemip/ieH 40,0 50,0 100,0 15,0 15,0
>KOFaphl 4 KM

5. | Caskaitnapra 6apaTbhiH 30,0 50,0 400,0 15,0 12,0
JKOJIZbIH 6acTasIFaH XKepiHeH

6. | Ecxi Jlofikazan 50 M xoFapbl 60,0 50,0 100,0 10,0 15,0
duaunnoBka e3eHi MaHbIHAH

7. | 'poMoTyxa e3eHiHzeri 20,0 40,0 60,0 10,0 8,0
KaJlaJIbIK, 6ac cy carachbl
MaHbIHAaH

dcipece, ©HEpKacCINTIK ayfaHJAapfa
*KaKbIHJ[aFaH CalbIH OJIAP/AbIH MeJIIepi e
apta Tyceai. Pugjep kanacbiH[la MbIpbIII
3aybIThI )KOHE COHbIMEH KaTap KeH GalbITy
KOMOUWHATTapbl OpHaJackaH, Puamep Kop-
FaCbIH 3aYbIThl, KAJAbIKCAKTAFbIII, TUITUH-
Ka KEeHOPHbI KaJla MaHbIHAA OpPHAJACKAH.

Pmmep MBIPbIII 3aYbITBbIHBIH MbIFApbI-

CypeT 1 - Kazb6a myHKpbIp, aﬁMaI{TbII{TOHi;I[;I{

JBIMJAphbl KeJMeH YIIbIN Kejin ailiHasa-
ChIHZAFbl TONbIpaKKa, eciMaikTepre
werexi. Cisrici3gieHren alMakTbIK Kapa
TONBIPAKTBIH, KeIl 6eJiri aposust ypAiciHe
ylIbIpaFaH.

3aybITThIH aliHa/IacbIH/IAFbI KepJep/IiH
Ken GeJiirinje eciM/lik ecrnedTiH 6oc Kep-
Jiep naa 6osazapl (1-kecre).

- cinTici3jeHTeH Kapa TOMbIPaK, (MbIPhIII

3aybITbIHbIH, MaHbl )



CoHabIKTaH 6oJiap Puaep KasacbIHbIH,
MaHbIH/A MbIPBIIITbIH, MeJiIliepi TONbIpakK-
Ta OTe KOoFaphbl JeHTelge kesaecei. OgaH
KeHiH ken JeHrel/jie Ke3JjieceTiH 3JieMeHT-
Tepre KOpFacblH MEH MbIIIIbsK )KaTabl.

KaliTa KyHap/aaHAbIPbIIFAaH TeJaiMAep-
Jle MeTaJJap/blH Kell MeJllepi TONbIpakK-
TPYHTTApPbIHBIH, YHIH/I >KBIHBICTApbIMEH
IeKTeCKeH XepJiepinge 6aikaaaapl Kalra
KYHapJIaHABIPbLIFaH TeJiMepAiH TOoIbI-
PaKrpyHTTaApPbIHbIH 0eTKi KabaTblHA aybIp
MeTalZap/bIH }KUHAKTAAYbl OMOJOTUSIbIK
)KOJIMeH TyciHgipineni. Ocimaik e3iHiH
TaMbIP JKyHeci apKblJIbl aybIp MeTasap/ibl
YKOFap¥hl ecijie/ii ecimM/ii MylliesiepiHe Tachl-
MaJilalJibl Jla, TONBIPAKIPYHTTAPbIHbIH,
b6eTKi KabaTbIHa »KUHaKTalabl. Bysa xar-
Jlaliia TonbIPpaKTPYHTTap/iblH TOMeHTri
KabaTTtapblHAaH 6GeTKi KabaTTapblHa aybIp
MeTasZap/iblH, 6CiM/IiK TaMbIpJiapbl apKbl-
JIBI LI BIFAPBIJIBIIL, }KUHAKTANYbI XKYPE/i.

llIs1Fbic KazakcTaH o6JIBICBIHAAFBI TAY-
KeH 0aWbITy KOMOUHATTAPbIHBIH, KaJ/1bIK-
cakTarbiTapbl 140 rekTapfa KyblIK, COHbIH
iminge 80 rekTapbl aHAbl aylaH/Ibl aJbII
»KaTbIp. XKbIJT calibIH KaJ1AbIKCAKTAFbILITAP-
ra 1,31 MJIH. TOHHa¥ra )KybIK YWiHA1 Kl bIK-
Tapkl xkuHaMaAb! [12]. XKen KbL1gaMAbIFb
5-6 M/c GOJIFaH Ke3Jie KePTiIiKTi KeJl 3po-
3UsIChI Naka 601aTbIHbI, an 18-20M / ¢ 60J1-
FaH Ke3Je LaHAbl 00paH TYbIHAAHUTbHIHbI
Gesrisii »koHe OyJIapZlaH ayajZila eTe Kell
Meuliiep/ie laHAaK 6eJI1eKTep naiga 6oJia-
Abl [13].

KanablKkcaKTaFblITap >X9He eHep-
KocinTik YHiHAiIEp aya anaObIHBIH 3KOJIOTH-
SUIBIK, JKaFJalblH KYPT HaLIapJaTbIN >Kibe-
peTiH MeTaslap MeH oJIap/iblH, KoClaaaphbl-
HBIH aca Mai/ia maH/ bl 0eJIIeKTepi ayaHbIH,
JIaCTaHYbIHBIH aHTPOINOTeHJik Ke3aepi
OOJIbIN TabbLIa/Ibl. OJiap/IblH, casiapblHAH
alaMHBIH, OCIMJIKTEP MEH >KaHyapJap/blH,
KaJIBINThI TipIILTIK 9peKeT eTy KafFJaiaapbl
Oy3bLIAJIbI YKOHE KaJIJbIKCAKTAFbII MaHbIH-
JlaFbl ayMaKTap aybll LIApyallblIbIFbIHA
»KapaMchI3 60JIbIN Kaiaabl. Tay-KeH GalbITy
KOMOWHATTAPbIHBIH, KaJJIbIKCAKTAFbIIITA-
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pblHA KeH 0ailbiTy dabpuKaNapAblH, TYCTi
MeTaajap pyAadapblHbIH, KaJaJblKTaphl,
OHEPKOCINTIK KaJiIbIKTapbl >KHHAKTaJIaJbl.
KasgplKcaKkTarbllliTa »KAHAKTAJIFaH Macca
1999 :kpL1AbIH KaHTapbiHga 123, 57 MJIH. TOH-
HaHbI Kypa/ibl. bacTankbl pyJjaHblH, Maccachbl-
HbIH 60-65 %-bIHA KYbIFbIH KYpPalUTbIH, rpa-
BUTALMSA JK9He QJIoTalUs 9AiCTepiMeH oH/le-
JIFEH TYCTi MeTa/l/l Py/laJiapblHbIH, OaUbITY
Ka/lIbIKTapbl 6PT >KoHe »KapbLIbIC Kayirci3
OoJibll  TabbLIaAbl. KabIKCaKTaFbIIIThIH,
KypaMbl arperaTThIK }arAalbl KATThbI 3aTTap
- utamjapaas (KyMm, KyMOasllublK, cas GaJi-
WbIK) Typaabl. KajjblKcakTarbllIKa
TycipreH Keszeri cyabiH, MeJiiiepi - 70 %,
0ereTTiH, KaFa)KalbIHIaFbl KyMaapaa — 27,3-
15,7 % o6onbin kenendi. KaagblKTapAblH,
TBIFBI3/IBIFLL 2,75 T/M’. BesexkTep/iH
GapbiHIIa yyikeH meJepi - 1 mm [14]. Ken
6albITy (GabpUKAChIHbIH, KaJlgbIKTapbIHbIH,
KypaMbIHAQ CyZa 9JICi3 epUTiH OeJileKTep
6ap. Ken 6alibITy ¢dabpuKacblHbIH TYCTi
MeTa/iapbIHbIH, VHIHALIEpAeri KaiJbIKTa-
PBIHJIAFbl YBITTHI UHTPEUEHTTEPIH OpTa-
11a MeJinepi MbiHasapra TeH, [13]: Cu - 0,033
%; Pb - 0,083 %; Zn - 0,2 %; Fe - 5,2 %); Si0, -
54,2 %; ALLO, - 1,5 %; Ba - 0,12 %; CaO - 3,37
%; MgO0 - 1,75 %; Mo - 0,02 %; TiO, - 0,005 %;
Na,0 - 0,53 %; Be - 0,001 %; Ni - 0,006 %; Cd
-0,002 %; Mn - 0,08 %.

Ken 6aiibiTy dabGpUKaCbIHbIH TYPJIi-
TYCTi MeTaJAapbIHbIH YHiHAINEepiHAeri Ka-
JbIKTapbl KayinTiiiri 6oubiHIIA 4 KJacka
aTKpisbliaabpl [12]. Tay - keH 6GaHbITy
OHEPKACIBiHIH KOJIJaHbICTAFbl KAJIJbIKCAK-
TaFbIIITaPbIHbIH IIaHbIH K010 MaceJieci eTe
MaHBI3/ibl OOJIBIN OThIp. KenTereH faabiM-
JapabiH, gepekrtepi 6oubiHma [15] Kypck
MarHuT aHOMAaJIUsICBIHBIH, ayAaHbIHAAFbI
YHiIHZiepAiH 9p reKTapblHaH Kbl CallbIH
200- 1en 500 ToHHara JIediH IIaH YIIaThIHbI
ecenTesren. [llapTThbl Typ/e ajiFaHgaF bl KaJi-
JABIKCAKTAFbIIIThIH, AaH/aK 6eTKi KabaTbl-
HbIH ayAaHbl 80 ra TeH 60J1a/bl eCek, bIFa-
pbIbIM XblibiHA 16 000 - 40 000 T waHAbI
Kypanabl. Tay - keH 6albITy KocimopbIH/a-
pPBIHBIH, CaHUTapPJbIK - KOpFay adMafbl -



1000 meTp [16]. KopFackiH 3aybITbIHbBIH KaJl-
JbIKCAKTaFbIIIbIHBIH 6eTi, OHbl Ak aiaHy
TOKTaTbIJIFAaHbIHA KapaMacTaH KOpFaHbIILI
KabarrapMeH >KabbliMaraH. FblabIMU
JepekTtep [13] GoibiHma ayganel 1000 ra
KaJAbIKCAKTAFbIIITHIH 6eTiHeH Xen
ekmiHiMeH 60 MbIH, M’ XYbIK, KyM/Ibl YIIbI-
pbIN 9KeTe anajbl. KaaablKcaKkTarblTap-
JlaH 3aTTapAblH aya apKblbl TaCbIMaJIAaHy
KayinTisiri Typanbl 6i3aiH 6aKbliaybIMbI3-
JbIH AepeKTepi fe pactaiabl. Kanabikcak-
TaFBIITBIH MaHbIHJAFBI 6CIM/IKTED KOUBI-
JIBIN, TONBIPAFbl TO3yFa yUIbIpaFaH eciMAiK
OCIeUTiH 60C KaJIFaH KepJiep nauja 60Ji-
FaH. KaaJbIKcaKTaFbILIThIH, IIAHbl TYPFbIH-
JlapAbIH AeHCay/bIFbIHA J1a ’KaFbIMChI3 9cep
ereni. KanJblKcaKTaFbIIIThIH MaHbIHZA
TYpFaH TYPFBIHJAP/IbIH, Kebici gemikre,
eKIe KaTepJi icirimeH (pak) aybipazibl. Kas-
JbIKCAKTaFbIIl MaHbIHAH aJIbIHFAaH TOIbI-
paK yJarijepiHge MHUKpPOapTpONoATap
MyJazeM Ke3gecneii. Ce6e6i MUKpoapTpo-
MO/ITAap TOMBIPAK *KaF/[aUbIHbIH, OUOWH/IH-
KaTopJapbl 6oJibin TabbLaabl. Oap Jsac-
TaHFaH ToONbIpaKTapja MYJLeM Keszec-
neuIi.

Pujajsep KaJjachblHbIH, MAaHbIHJAAFbI
CyJlapAblH, ayblp MeTa/IJapMeH JiacTa-
HybI. COHFbI KblJIIapbl OesiceH/ji aHTPOIO-
reHJIik acep eTy HaTHUXecCiHOe Kep
6eTiHgeri cysapMeH KaTap »Kep acThl cysa-
PBIHBIH, XUMUAJIBIK KypaMbl eJieyJii e3repai.
JlacTanypaH »kep 6eTinjeri cysapfa Kapa-
FaHJla KOpFa/JFaHAbIFbIHA KapaMacTaH ep
acThl CyJIapbIHbIH, 63iH/le KOPFaChIH, XpOM,
ChIHAI, MBIPBILI )K9HE TaFbl 6acKa 3JIeMEHT-
Tep TabblLIFaH. dcipece, ayblp MeTanzap-
JIbIH, >KOFapbl KOHIeHTPALUACHI ipi Kasanap
MEeH OHEPKICINTIK OpPTa/JbIKTApPAbIH ayMa-
FBIHBIH MaHbIHAA ecin oTblp. besacenni
AHTPONOTEH/TiK Cep eTy XKaFjalbIH/a TabU-
FU TYILBI Cy/IbIH, ayblp MeTaJJapMeH JiacTa-
HYbI €eH iTi MaceJieHiH 6ipi 60JbII OTHIP.
Cynafbl ayblp MeTa/lap/AaH e3/iriHeH Tasa-
Py *KYPMeu/ii: ayblp MeTasap Tek 6ip Tabu-
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FU pe3epByapAaH OacKachblHA aJjiyaH TypJii
Tipi aF3ajlapMeH dpeKeT eTe OThIPhII KIHe
GapJIbIK JKepAe Tepic cajjapfa yuibipata
OTBIPbIII KaKlTa TapaJsiaZibl. Ayblp MeTasjap
TaOUFW CyJlapFa 6HepPKICINTiH maigasaH-
FaH CyJapbIMEH FaHa eMecC, COHJAN-aK
eHepKacin yHingisiepi apKbljbl Cy3isie oThbI-
pbIN, acipece KaJAbIKCaKTarbllUTapAaH,
aHObIP cysapbiMeH Tyceni. OcbLiai Jac-
TaHFaH CyJlap Kep acThl CyJapblHA YHFbI-
JlapJiaH, laxTajapAaH xKoHe wypydTapaaH
Tyceai [10]. TypFbIHAAPABIH A€HCAYIbIFbI
OChl ayMaKThl KyHesi TypJe CYMeH KaMTa-
Machl3 eTyAl »Ky3ere acblpaTblH CY
Ke3/lepiHiH KypaMbIHa TikeseMd 6aiaaHbIC-
Thl. Op aJiaM KYH CaWblH NaiijjaJlaHaTbIH
cyabid 1,5-2,5 nuTpiHge oHbIH JeHcayJibl-
FBIHA 3USH/Ibl 9PEKET €TETIH elbip 3UsTH b
KocnaJsiap 6osimay¥a tuic. Cosali 6oJia Typca
Jla, TAOUFU CyJ1ap/IblH, KYpPaMblH/a a/laMHbIH,
3aT a/IMacy ypAicTepiHe KATbICaTbIH MHK-
posJieMeHTTepAiH MeJllepi XKeTKiJdiKTi
Typ/ie 6oJyFa THic. Mbicasbl, aybI3 Cy/ibIH,
KYypaMbIHAaFbl GTOPABIH MeJIIepiHiH
asalobl Tic KipeykeciHiH Oy3bLIybIHA jK9HE
CTOMAaTOJIOTUSIABIK, aypy/lapAblH, JaMyblHa
QKeJIe/li. I;IO,LLTbIH )eTicneyi KaJlKaHILa
6es3iHiH, aypynaapblH TyAblpaabl. Taburu
CyJIapZblH 6AaKTEePUSIJIBIK, JIACTAHYbI XKYKIa-
Jibl aypyJIapAblH, TYbIHAAYbIH XoHe TapaJsy
KayniH TyabipaZibl. TaGUFH Ccysiapaa aybip
MeTaJJap/iblH, MYHAaWl 6HIMJEepiHiH KaJ-
JbIKTApbIHbIH, (oHe 6acKa 3UAH/bI Kocna-
JIapAbIH 60JIybl OHKOJIOTHSIJIBIK KOHE 6acKa
KayinTi aypy/napZbl TyAblpajibl. Ocipece,
TYpFhIHJIAp OYHpeKKe Tac 6akiiaHy aypyJia-
pbIMeH KHiaybIpabl [17].

Kasa MaHbIHAAFbl ©3€H CyJapblHA
YKacasIFaH Ta/IAAyAbIH KepceTyi GOWbIHIIA
Cy yAarinepidiH 69piHJe KOpPFACbIHHBIH,
MBIPBIIIThIH, MbICThIH, ChIHANThIH,
CeJIeHHIH, LOFbIPJAHYbl LIEKTEYJi XOJ
OepinreH koHneHTpanusicbiHad (IIXKK -
NAK) acnaiasi (2 - kecrte).



Kecre 2 - Pusiep KasacblH/IaFbl 63€H CyJIapbiH Taj1ay

Yari Cy yariciniyg anblHFaH xkepi Cyparbl LOFbIpJaHybl (KOHIEeHTPALHUsCh]), MI'/Jl HI?’KK

Ne Pb Zn Cu cd Ni Se F yJieci

1 KypaB/iuHKa e3eHi, 0,005 0,20 <0,005 | <0,0005 0,0001 0,0002 | <0,2 0,65
KypaBauHckas K-ci

2 2KypaBsiuHka e3eHi, JHresnc k-ci | 0,005 0,29 0,005 0,001 0,0002 0,0002 | <0,2 1,59

3 BricTpyxa e 3eHi, JleconunbHas 0,02 0,38 0,025 0,0025 <0,00005 | 0,0017 | <0,2 3,44
K-Ci

4 BricTpyxa e3eHi , | 0,005 0,15 0,005 0,001 <0,00005 | 0,0008 | 0,2 1,35
KesieaHoLOpOXKHAsA K-Ci

5 Pununnosxa e., KUpoB K-ci 0,015 0,34 0,025 0,0035 0,0001 0,0011 | 0,2 4,31

6 BricTpyxa e3eHi, Kupos k-ci 0,005 0,08 <0,005 | 0,0005 <0,00005 | 0,0002 | 0,2 0,80

7 BricTpyxa e3eHi, XopeBa K-ci 0,01 0,15 0,008 0,0015 <0,00005 | 0,0002 | <0,2 1,95

8 BricTpyxa e3eHi , 40 -KbLIABIK K-ci| 0,005 0,12 <0,005 | 0,001 <0,00005 | 0,0002 | <0,2 1,20

Anaiiga, Taburu cynapliarbl OJIapJbIH
MeJiliepiMeH caJblCThIpFaHAa GapJiblK
3epTTeJIeH 3JIEMEHTTEP/IH MeJILEepiHiH
»KOFapBIJIbIFbl O0aklKasaJbl. OHepKacinTik
aiMakKKa >KaKblH JepJleH aJblHFaH Cy
YJATIEPIH TasiiaFaH Ke3/e 0J1 xKepJiepleri
Cy alZbIHAAPbIHBIH, JACTAHY J2peKeciHiH,
apTaTbIHbI 0alKaJAbl. OHEPKICINTIK a/laH-
Jap/iblH, [aijlajlaHFaH Ccybl KeJlill TyCceTiH
beicTpyxa e3eHiHeH ajblHFaH N3 cy
YJITiCIH/E ’K9H e KOPFAChIH 3aYbIThI MEH PY/-
HUKTepJiH TNaiijlajaHFaH cyJapbl aFblll
KeJiin TyceTiH PUaUNNOBKA 63€HiHEH aJIbIH-
raH N5 cy yuiricinzie ocbl aJ1leMEHTTepP/IiH,
LIOFBbIPJIAHY [JOpeXeCiHiH KOFapbl/bIFbl
Gavikasiazbl. Puagep Kajacbl «MeTas IMpo-
BUHIIUACLI» OOJIbIN Ta6blIAThIHABIKTAH,
OHbIH MaHbIHAAFbl CyJapJaFbl MeTaJJibIH
MeJILIIepiHiH KOFAPbIIbIFbl GalKaJalbl.
Mpgicanbl, ['poMOTyXa ©3eHiHiH aybI3 CybI-
HbIH KypaMblHJA MbICTBIH MeJepi 0,6
Mmr/n xeteni («Aybiz cy» 2874-32 MeMJie-
KETTiK CTaH/IapT OGOUBbIHIIIA MBICTBIH, IEK-
TeyJi KoJs 6Gepisren wmorbipaadybl 1,0
mr/n). Tipi aFza yuin epireH Typae (ILIKK-
[NAK>) eneysi KoHIeHTpalusifa KaTbIca-
TBIH 3JIEMEHTTEeD eH Kol KayillTiJiK TyAbI-
paabl. OHAW 3J1€eMeHTTepre MbIHaJap
skaTazabl: Cd , Zn. MBIpBIII CYT KOpPEKTiyiep
VUIiH eTe KaKeTTi 3/JeMeHTTepAiH 6ipi.
OHepkacinTe Jie KeH TYpAe KoJaJaHblaazbl.
HaBbigoBanbiy (2002) gepekrepi 60UbIH-
ma KOpFacblH 6aJIKbITATbIH 3aybITTaP/IbIH,
aliMarblHAA OpHa/JACKaH KeJJepJe epirex
MBIPBIITBIH, MeJIIepi ®KoFapbl 60J1a/1bl, aJ
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PYAHUKTEP/iH »KaHbIHAH aFfblIl )KaTKaH e3e-
HAaepAe oHbIH MeJiepi 3000 MKr /1 acazbl.
MBIpBIIITHIH, yJAbLIBIFbl KebiHece 6acka
ayblp MeTaJJapAblH, acipece KagMHUUJIIH,
KOCIacbIHbIH, GOJIYbIMEH aWKbIH/AJ1a/[bl.
OHBIH apThIK WOFbIpJAHYbl afF3aja
MbIPBIIITHIH KeTicneyiHe okeneni. COHABIK-
TaH KOplIaFaH opTarFa AaHTPONOTeHJikK
MBIPBIIITBIH, TYCyi OHBIH TabUFUA MeJille-
piHeH acoln Tyceni [4]. lllapTTel TYpAe Tasza
cy peTiHge cy yarici anbinFaH ecki Jlokika-
JaH 500 m koFapbl PUIMNIIOBKA ©3€HIHEH
Ne 5 HyKTe/JleH aJbIHFaH CyAaFbl MbBICTBIH
Mesiepi 0,3 mr/n Kypa#jbl. Ked6ip cy
yJirisiepinge MbicTbiH, Mestepi 0,3 mr/i-
JleH »KoFapbl. MbICTBIH K61l IOFbIPJIaHYbI a3
aFaThIH HeMece aKaba cysiapZia aHbIKTaJl Ibl.
Ochl cy ke3zepi Tipi aF3asap yurin kKayinri
Oosiblll TaObLIaAbl. COHbIMEH KaTap, YJibl
3JIeMeHTTepAiH 6ipi KagMui GapJblK Cy
yarinepinge kesgeceni. Taburu cynapra kaj-
MUM TONbIpaK IadblIFaH/d, MOJUMeETAT
’K9HEe MbIC pyJa/lapblH OHAIPY Ke3iHe, OCbl
3JIEMEHTTI 63 JleHeCiHe »KHHaKTayFa Kabi-
JIETTI Cy aF3a/iaphbl biAbIpaFaH Ke3/e Tyce.
KaaMuiaig KochIHABLIAPLI Kep GeTiHaeri
Cy Ke3/iepiHe Heri3iHeH KOPFachlH - MbIPbILI
3aybITTApbIHbIH, KeH GaubiTy dadpukasa-
pPBIHBIH, 6ipKaTap XMMHsS KacimopblHAApbI-
HbIH, IIAXTaHbIH aFbIH CyJapbIMeH LIbIFa-
peLaazabl [11]. Puagep KamacbIHbIH MaHbIH-
Jlarbl Yib6a e3eHiHiH Heriari jacTaynblia-
pbIHBIH 6ipi - TumwuHKa pyaHuridig Ne 2
OTBaJIbIHBIH aKaba CcyJiapbl 60JIbII Tabblaa-
Abl. OCbl CyJibIH, OpTallla XXbIJIbIK Makgaa-



Hy Mesimepi 150 M’/ca¥r. TeH, aJ MbIpbILI-
ThIH, MBICTbIH, KaJMHUHUJiH opTalla >XblJI-
AbIK Mesmepi 158; 1,5; 0,5 mr/am’ Ten [17].
Bys cymarpl MeTasiblH LIEKTEYJi >K0JI
Oepi/ireH IIOFbIPJAHYbIHAH eA3yip achln
keteqi. llpirbic KasakcTaH 06JIBICBIHGIH,
JKOJIOTHS 3KoHe OuopecypcTap Gackapma-
ChIHBIH, JepeKTepi OGolbliHIIA Yab6a
©3€eHiHiH, XXyieci e3/iriHen Tazapa ajiMaun-
[lbl 3K9He JIACTAaHY OHBIH cafFacblHa JleliH
}eTe/li, TinTeH OCKeMeH KaJlaCcbl MaHbIH/A-
Fbl CaFacblH/ia MbIPbIIITHIH MeJiiepi 0,019
mr/am’ (1,9 ece LK), MbICThIH, MeJmepi
0,008 mr/am’ (8 ece LIDKII) kypaiib! [11].
CoHbIMEH, ayblp MeTasJapAblH, UOHAApbI-
HBIH TYpJiepi cy opTachkiHAa 6acka opTaJap-
MeH caJ/IbICTbIpFaH/ia anyaH TypJii. COH/bIK-
TaH Cy/ibl ayblp MeTa/lapblHAH Ta3apTy 6Te
KOl KYILI, Kapa)KaT »KyMcay/lbl }KOHE YaKbIT-
ThI KQKeT eTe/l.

OcimaikTepaiH, KypaMbIHAAFbI aybIp
MmeTaagap. lllentecin eciMmaiktep dopma-
IUsIChI OMoCchepa KaFjalbIHbIH €H KOpHEeKi
KOPCEeTKIITePiHiH 6ipi 60/bIN Ta6bLIA/bI
[18]. Biz eciMmaikTiH KOpFachiH, MbIPHIII, Ka/i-
MU K9HE MbIC CUSIKTbI aybIp MeTalJapMeH
JIACTaHy JI9peKeCiH aHbIKTAy MaKcaTbIHJA
3epTTey KYMbICbIH »XKYpri3aik. 3epTTey
aJlaHllaJapblHAA LIeNTECIH 6CIMAIKTEPLiH,
ilmigge acThlK TYKbIMJAC OCIMIIKTEp eTe
Ker ke3jeceni. By ecimaikTep ockl alimak-
TAa KeH Tapa/ifaH eciMzikrepre »xarTajbl.
OciMIiK KypaMbl KaJlIlbl aJIFaH/la OHbIH, 6Cyi
’)KOHE JlaMybl OTiM >KaTKAaH OpPTaHbIH 3Je-
MeHTTIiK KypaMblH KepceTegi. OciMaikke
3JIEeMEHTTEpP/IH TYCYiHiH 0acThl KOJIBI,
OHBIH, TaMbIPBIMEH CiHiplyi »xKoHe ogaH api
Kapal eciMZikTiH 6acka yJmnajgapbl Jga
CiHipyre KabiseTTi. OCiMAIKTiH )anbIparbi-
MeH CiHipiJireH ayblp MeTajajap eCiMAIKTIH
fpacKa yJmajapblHa Ja eTeji, oJiap/iblH
apThIK, MeJilllepi TaMbIPbIHAA KUHAJA/BbL.
MBICTBIH YJBIJBIFBIH KaNbIpaFblHbIH
KYHTipT-acblJl TYCiHEH, TaMbIPbIHBIH
»KyaH/IbIFbIHAH )KOHe OpKeHiHiH ecyiHiH 6as-
YAbIFbIHAH OaiiKayra 6oJiaZbl. KopFrachbiH-
HbIH MeJillepi apThIK, 60JFaH1A 6CIMIKTIH,

53

JKanblpaFblHbIH, KUEKTePi >KUbIPbIJIbII,
TaMbIpJapbl KbICKA, Kyba TycTec 60JIafbl.
OcimpaikTeri ocbl Gesrisepi acipece, KopFa-
CblH 3aybIThIHbIH MAaHbIH/JA ©CeTiH
ecimMmaikTepae xui G6aWKaaapgbl.
OciMAiKTepAiH )KanblpaKTapbl CAPFbILI TAp-
TBIN, KYPT >KereHJed Tecik-Tecik OOJIbIN
keneni. CoHAak-aK, KanblpaKTapAbIH }KUEK-
Tepi KbI3bLI-KOHBIP TyCTi, GOWbI asaca
6osabln kKesepni. KagmuH, eciMAiKTiH
TIPWIJIrE yWIiH Ka)XXeTTi 3JIeMEHTTEPAIH,
KaTapblHa KipMece Je, OJ KallblpaKTaphbl-
MeH Je, TaMbIpJapbhiMeH JAe >XaKChl
ciHipisiegi. OHBIH, YBITTBI dCcepi ©CIMIIKTIH,
Halllap ecyiHeH, TaMblIp »KYHeciHiH 3aKbIM-
JaHyblHAH, >aNblpaKTapbIHbIH >KHEriHIH,
JKUBIPBUIBIN KadybiHAH 6alikanabl. bisfiH
aJIfaH JlepeKkTepiMi3/ii KenTereH FaJjbIM-
JlapAbIH 3epTTeysnepi ae pacraizpl [18, 19,
20].
3epTTey HbICAHBIHJAAFbl IIBMNTECIH
eciMZiKTep/ie ayblp MeTajJapAblH eH Kol
MeJilepi GapJiblK HyCKasap/arbl eciM/ik
Tyciminge xoHe 0-10 cM KabaTTarbl TaMbIp-
JIapbIH/IA }KUHAKTAJIFaH, aJl MilleHiH/e a3bl-
pax MeJillepe )KUHAKTa/IFaH (2 - CypeT).
BizgiH 3eprreynepimisaiy gepekTepi
6oMbIHIIA KaJJblKCaKTaFbIlIl MaHbIHJA
6CeTiH TaJJbIH eciMzi Mylienepinae (ka-
MbIPaFbl, OYTaFbl 3K9He TaMbIpbl) aybIp
MeTaJiiap Kol }KUHAKTaAa/ibl, aja aK KalbiH-
Jla ayblp MeTaJIZlap OHbIH, TaMbIPbIH/A KOl
JKMHAKTaJaThIHbI aHBIKTAAbI (3-cypeT).
OcimMzikTiH kep OeTiHzeri Myenepi
MBIPBIIITBl KOI, aJl Kep acTbl MylleJepi
TeMipZli Kemn XWHakTalabl. BisziH gepek-
TepiMi3z ochl 6CiMAiK YWIiH ybITTBHI
yHiHzinepae eceTiH eciMaikTepJiH Kypa-
MbIH/A ayblp MeTaJJapAblH MeJILIepiHiH
JKOFaphbl eKeHiH kepceTTi. OciMIiKTiH Kypa-
MBbIH/IaFbl TEMIP/IiH MeJIIIepi HeKTey i Kol
GepisireH WIOFbIpJaHymaH 2- neH 65 ecere
JeliH aptazabl; Mbic 4- TeH 45 ecere JeliH,
MbIpbI 14-TeH 1070 ecere *kaHe KOpFacblH
41- nen 1030- ecere geHiH achll KeTel.
Pupnep KanacolHbIH 6Gipered epek-
1Iesiiri, 01 TyHbIK Tay apaJiblK aHFap/a OpHa-
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JackaH blFbl. Kasaga ipi KopFacblH KoHe
MBIPBIII 3aybITTapbl, TUIIMHKA KeH OPHbI
»K9He T. 0. opHaJsiacKaH. bys kacinopeiHap
KayilTiyikTiy 1 )koHe 2 KyacTapblHa KaTa-
JIbl, CAHUTaPJIbIK-KOpFay aliMarhl KOK, 2KeJl
KMI COFATBhIH KaJla LIEeTIHJAEe OpHaJACKAH.
KasmanbiH aTMocdepasblK ayacblHa HIbIFA-
pbLIATHIH WbIFAPbLIBIMAAD /a ajlyaH TypJii.
Ayara KypambIHZa ayblp MeTasaap (Kaz-
MUH, KOpPFACBIH, MBIPHILI, MBIIbSIK, MBIC,
ceJieH >KoHe T. 0.), MUHepaJibl IIaHAAP,
MUHepas bl ra3fap (KyKipTTi KOCblaIbICTap,
a30T NeH KeMipTeriHiH TOTBIKTapHl,
KYKipTTicyTeK), opraHuKajblK KemipcyTe-
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ktep (dbeHos, popmanbaerupn xkoHe T. 0)
mblFapbLiabl. Herisri nactayumibl koMmo-
HEHTTEP KOPFAChIH, MBIPHILL, KAAMUH, 1IaH,
KYKIpTTi KOCbLIbICTAp GOJIBII TAOBLIA/BI.
XKannelira opTak KabbliJaHFaH CaHUTap-
JIBIK-TUT'MeHaJIbIK IIKaJIaFa COMKeC KaJia aya-
CbIHBIH KOPFAacbIHMEH JlacTaHybl epekiie
KayinTi 60JbI TabbliaAbl. ATMOChepabIK
ayara JiacTaylwblIapAblH TYPakKTbl Typhe
HIBIFAPBLIYBl OJIAPJbIH KayblH - IIALIbIH-
MEH TONBIPAK, )KoHe Cy Ke3AepiHe TyCyiHe
akeseni. HaTmxkecinge aybi3 cysa Jja, TOMbI-
paKTa /ila ayblp MeTas/Iap/iblH, MeJiepi
apraabl. MyHBbIH ©3i TypfbIHJApPAbIH



9pTYypJi aypyJsiapra yliblpayblHa OdKeJlin
corazabl. TypfFbIHJap/blY, JeHcayJblFblHa
Pupniep KasiacblHBIH KOpLIaFaH OPTACbIHbIH
JIJACTAHYbIHBIH, 3dcepiH 6i371iH 3epTTey
»KYMBICTApbIMbI3/IbIH, lepeKTepi pacTal/bl.
Pusaznep KOpFacblH »KoHe MBbIPbILI 3aybIThI-
HbIH MaHbIH/la, COHJai-aK KaJJblKCaKTa-
FBILIITBHIH MaHbIH/la TYPAThIH TYPFbIHAAPAA
KaTepJi icik, »Ky¥ke aypy/iapsbl, JeMikKIie,
Tepi aypy/napbl, ThIHBIC K0JIJapbl aypyJia-
pbl, COHBIH, iWIiHJAE OKMeHiH KaTepJi iCiK
aypyJaapsbl kUi Ke3zeceni. Mblicasbl, KOpFa-
CBIHHBIH  YBITTBUILIFbl OPTaJbIK >XKoHE
meTKi KyWKe jyHeJsiepiH 3aKbIMJAau/ibl,
KYpeK-KaH TaMbIpJapbl aypyJapblHbIH
JlaMyblHa 9KeJieli, CyleKTe )KMHaKTaJla OThbl-
PBbIN, KAaHHBIH, KbI3bLI  TyHipiiikTepiHil,
TY3i/yiHiH Oy3bL1ybIHa 9Kese/i. Bananapa
KaH aypyJapbl, XYPeKTiH HIIeMUHJIbIK
aypysbl kUi kesfecesi. YKannbl oHKOOTUA-
JIBIK aypyJlapMeH TYpFbIHAAPAbIH aypybl
1000 amaMra makKkKaHzaa 285 »karganbl
Kypaiibl. JleMek, ayaHblH ayblp MeTaJ/iap-
MeH JIaCTaHybl HOTUKECIH/Ie ThIHBIC )K0J1/1a-
PBIHBIH, aypy/lapbIMeH KaTap OYIpekK, Tepi,
KaH aypyJiaphbl /3, acipece 6aJiasapablH, Kui
aypyblHa 9KeJIe /.

KOPBITbIH/bI

1. AnbIHFaH JepekTep GOUbIHIIA KaJia-
HbIH, ayMaFhbl ’KoHe OHbIH aliHaJsIachl GipKa-
Tap 3JIeMEHTTEP GOWBIHILA eOXHUMHSIIbIK
IIPOBUHIMSA GOJIbINT TAa0bLIa/Abl. KopFachkiH,
MbIC, MBIPbIII, MBIIIBIK CUAKTbI aybIp
MeTaJJapAblH LIOFbIPJAaHybl OJapAblH
TOINbIpaKTaFbl KJAapKbIiHaH 3-20 ece achbln
TyceAl. dcipece, OHEPKICINTIK ayfaHAapFa
*KaKbIH[aFaH CalbIH OJIAPAbIH MeJIIIepi e
apta Tyceai. Pugiep kasmacbiH[la MbIpbIII
3aybIThl OpHAJIACKAH K9HEe COHbIMEH KaTap
KaJla MaHbIH/JIa KeH 6albITy KOMOWHATTA-
Pbl, KOPFAChIH 3aybIThI, Ka//JblKCaKTaFbIIIl
*koHe TUIIMHKa KeH OpHbI OpHaJsiacKaH. CoH-
JbIKTaH 6oJ1ap Pusiep KasaacblHbIH, MaHbIH-
J1a MBIPBIIITBIH MeJIEepi TONbIpaKTa eTe
)KOoFapbl MeJinepae kesjeceni. Oxgan
KeUiHriasieMeHT KOpFaChlH, MBIIIIBSIK.
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2. KangblKcaKTarbllUThIH, MaHbIHAH
aJIbIHFaH Cy YJTijiepi koHe cy TOFaHbIHAH
aJIbIHFaH Cy yJIrijiepi ayblp MeTaJjjapMeH
Ky1Ti stactanrad. Ochl cy Ke3zepi Tipi ar3a-
Jiap yuIiH KayinTi 60/bln Tadblaagbl. COHbI-
MeH KaTap, YbITTBLAbIFbl KYUITI 3JIeMEeHT-
Tep/liy 6ipi - KaAMUH Jie 6apJibIK, Cy yriie-
pinae ke3geceni. TabuFu cyjapra KagMui
TONbIPAK, IIANbLIFAH/A, 10JUMETaJLJ XKIHe
MbIC pyAaJjiapblH 6HJIpYy Ke3iH/le, 0Chbl 3Jie-
MEHTTI 63 JieHeCiHe )KHHaKTayFa KabijeTTi
Cy aF3aJjiapbl blAbIparaH Ke3ze Tyceni. Kaa-
MHHUJIIH, KOCBIHJbLIaphl kep GeTiHAeri cy
Ke3/lepiHe KOpPFacbIH-MbIPbILI 3aybITTAPbI-
HBbIH, KeH 6albITy d¢abpHKaJlapblHbIH,
OipKaTap XMMUS KOCINOPbIHAAPBIHBIH, IIaX-
TaHbIH afblH CyJlapbiMeH WIbIFapbLIa/bl.
BapJibIK ayblp MeTaalap/iblH, HOH/IAPbIHbIH,
TYypJiepi cy opTacbiH/a 6acKa TONbIPAK OpTa-
CbIMEH CaJIbICTBhIpFaHJa asyaH TypJi. CoH-
JBIKTaH CyJibl ayblp MeTaJiAapblHaH Ta3ap-
Ty ©Te KeIl KYIl, KapaKaT XyMcay/bl KoHe
VaKbITThI KQXKET eTE/TI.

3. OciMaik TexHoreHes KaFJaHWbIH/A
©3iHiH ap TypJii eciMAi MyllesiepiHJe 1IeK-
TeyJsi MeJIlepAeH eeysi acaTbiH JeHTrelae
ayblp MeTaJJgapAbl XUHAKTaMN/BI.
OcimaikTiy kep OeTiHgeri Myienepi
MBIPBIIITBLI KOI, a/l Kep acTbl MylleJjepi
TeMipai KuHaKTalgbl. OciMaikTiH Kypa-
MBIH/IAFbl TEMIip/AiH MeJilIepi WeKTey i »KoJI
GepisireH wWIOFbIpJaHynaH 2-eH 65 ecere
JeHriH apTajbl; MbiC 4-TeH 45 ecere JeliH,
MbpIpbill 14-TeH 1070 ece; KopfacbiH 41-
neH 1030-ecere feiH acbll KeTeIi.

4. KopwiTa kearesge, Pupgaep kasachl-
HbIH, KOJIOT'MSIJIBIK YKaFlaiibl KaJlaHbIH KOpP-
IIaFaH OPTACbIHbIH KOPFACbIHMEH, KaJMHUI-
MEH, MBIPLIIITIEH KOHE TYPFbIHAAPABIH 6Mipi
MeH JieHcay/IbIFbIHA KAyinTi 6acka ja KoMIo-
HEHTTEPMEH IaMa/laH ThIC JIACTAaHYbIMEH
cunarTtanagbl. TONbIPAKTbIH, OCIMIIKTIH,
JKOHE CY/blH, BHEPKACIITIH, KaJIbIKTapbIMeH
JIaCTaHybl, OCbl MaHAa TypaTbIH TYPFbIHAAD-
JIbIH, JleHCayJ/IbIFbIHA /1A 9Cep eTe/j.
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PE3IOME

B paboTe npuBoAsTCSH JJAHHBIE O COEPKAHUU TSKEJIbIX METAJIJIOB U UX MUTPALIUS TeXHOTeH-
HO - 3arpsi3HEHHBIX NT0YBAX, PACTEHHUSIX U BOJIAX, PACIOJIOKEeHHbIX Ha TEPPUTOPHSIX BOIM3U Pus-
JIEPCKOT0 CBMHLOBOI'O M LIMHKOBOT'O 3aBOJOB. B yC/I0BUsIX MHTEHCHBHOW aHTPONOTeHHOH Jies-
TeJIbHOCTH 3arpsisHeHne MPUPOJHBIX MPECHBIX BOJT TSHKeIbIMUA MeTa/lJIaMU CTalo 0C060 OCTPoi
npo6JieMol. TsKesible METaIBI ONA/IAI0T B TPUPOJTHBIE BOJTBI HE TOJIBKO C UCMOJIh30BaHHBIMU
MIPOMBIIIIJIEHHBIMU, HO H C IOKAEBOU BOZOH, GUIBTPYIOIIENCs Yepes OTBAIBL

SUMMARY
In work the date on the contents of heavy metals and their migration technogenezis-polluted
soils, plants and waters located on territories close Ridder lead and zinc factories are cited. In
conditions intensive anthropogenesis activity pollution of natural fresh waters by heavy metals
became especially sharp problems. Heavy metals get natural waters not only with used industrial,
but also with the rain water filtered through damps.
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