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N3NJIAOO6HYH KAJIIBI MYHO3/IOMOCY

JluccepranMsHbIH  TeMACBIHBIH  aKTyaaayyayry. CeimMan  yHUKaoyy
reOXUMMSIIBIK, OMOTEOXUMUSIIBIK, TOKCUKOJIOTHSUIIBIK KACUETTEPre, MUTPALIUSHBIH ap
TYpAYY popmachiHa jkaHa TaOUTBIM IIAPTTapjAa TalllbUlyy ©3re4edyryHe 33 0oy,
ailllaHa-4eipeie KOTOpKY JAECHIIJIAE KailpalaH 0edyITYpyeT, OIIOHI0H 1€ TUPYY
OpraHu3MJepre Tepc TAACUPUHUH KEHMpPU TEPMEIYYCY MEHEH IIaprrajiar.
AnabuATTIK  MaajbIMaTTap OOIOHYAa KOITereH KOONTYYy JKaHa KOPKYHYUYTYY
OKOJIOTUSJIBIK ~ KbIpJaanjap ailllaHa-uefipeHYH cbIMalm MeEHeH OyiraHyycyHa
OallJIaHBIITYy 3KEHJIUTH OeJITMIIeHreH. AKBIPKbI *Kbuiaapsl ['epmanusga, Poccusina,
Kazaxcranna, Kelpreizcranaa sxkana Ykpaunaaa 0y yyinyy MeTall MeHeH OylraHran
KEHHpU TEXHOT€HJIUK 30Hanap aHblkTayiraH [Epmakos B.B., 2010; ®enopuyk B.II.,
1983; CaykoB A.A. x.06., 1972; Auun E.II., 1992; CyepkynoB 3.A., 1979;
Scheuhammer A.M. x.6., 2007].

TaOurelii-TeXHOTEHAUK OMOr€OXMMUSIIBIK IPOBUHIMS IIApThIHAA aiijaHa-
4OUpOHYH OOBEKTUJIEPUHUH XUMHUSJIBIK KypaMblH HU3WJIAO6 T€OXUMHUSIIBIK
OKOJIOTHUSIHBIH ~ MaaHWJYy  KeMreinepy  Oosyn caHaJjar. CeIManTsIH
OMOreOXUMUSJIBIK LMKINHAE TONMYpPaK HETM3rd KOMIIOHEHT, ChIMal »aHa aHbIH
OMpUKMEJIEpUH TONTOOYY ueiipe Ooilyy MEHEH SKOCHCTEMaHbIH Oarmika
KOMITIOHEHTTEpUHE OTYY Oynarbl 60ayn scenteneT. ChIManThIH MUTPALUSACH] SPUTEH
dopmana, raz abanblHAa KYTYJIraH >KaHa MEXaHUKAJBIK *OJI MEHEH HILKE allar.
AHTpPONOTEHIMK TaacUpJiep CbIMANTBIH HOPMAJYy OMOr€OXUMUSIIBIK ailJIaHyyCyH
onyTTyy neHraaae oy3art [Auun E.I1., 1992; CaykoB A.A. x.6., 1972].

ChpIMan KOOICY3JIyTy — 3KOJIOTHSUIBIK jKaHa COLMANIbIK KeHreunepayH Oupu
oosyn cananat. Kelreitnepay deuyyne aijiaHa-4yeipere KOMILUIEKCTYY MOHUTOPUHT
KYPry3YY MEHEH kapaTbUIbIl CHCTEMANIapPbIHBIH AKOJOTUSIIBIK abanbiHa 0aa Oepyy
Tajanka bUIANBIKTYY. M3mnpgennn  xkatkaH — XaWJapkeH  NPOBUHUMACHIHIA
OyJiranyyHyH HETU3TU OyJlaKTapbl OOJyN ChIMAll KOMOMHATHI KaHA KAJIJBIK CAaKTarba
scenreneT. bynranyy KeHAu Kalpa HINTETYYAOH, TEXHOJIOTHSJIBIK MPOLECCTEPAEH
JKaHA KaJJIBIK CAKTarbl4TaH KJIMMATTBIK ©3repyyJiep *aHa CTUXUAIYY KBIPCHIKTap
OOJITOHIO KEJIHUII YbITaT.

M3niapeenyH Makcatbl sKaHa MHWJIAETTepH. Aulail TOO KBIPKACBIHIATBI
XalapkeH  ChIMall  IPOBUHIMACBIHBIH  TOIYPak-oCYMIYK  KallTOOCYHYH
HKOJIOTUSITBIK-OMOT€OXUMUSIIBIK ©3r0UeIyKTOPYH U3HIII06.
byn MakcaTtTapra )KeTyy Y4YH TOMOHIOTYI0M MUJIAETTEP KOKJITaH:

e Tomypak-eCyMAOyK KanTOOCYH/Ia ChIMANThIH >KaHAa MHKPOIJIEMEHTTEPANH
KapMaJlbIIIbIHA aHAJIU3 KYPIY3YY;

e XaWJapKeH KEH aWMarblHJarbl KWHOBApJbIH MHHEPAIIBIK KYpPAaMbIH aHa
SPUTMYTUTHH AHBIKTOO;

e Kayngplk cakrarbldTarbl JkaHa KEHOWM KYWTY3YYAeH KaiuraH (Orapku)
KQJIJIBIKTapIbIH MUKPOSJIEMEHTTUK KypaMbIH jKaHa ChIMal KapMara



KIBIKTap/Ibl  YTWIM3AIMUSATIO0  YUYYH  KUCIOTalap/iblH  ONTHUMAJJIBIK

KOHLIEHTPAIUSIChIH OEITIII00;

e CoiManTbiH  Ouonorusibik  cuHupwiyy  (BCK)  sxana  koppensius
KO3 UIIMEHTTEPUH aHBIKTOO;

e OCYMAYKTOpPIYH BIHTAWJIAHYy pPEaKIUsJIAphlH aHBIKTOO JKaHa XalJIapKeH
ChIMAI TPOBHUHIIMACHIHBIH TOMMyPaK KaTMAapBIHBIH yY4aCTOKTOp OOIOHYA KapTa-
CXEMACBIH TY3YY.

AJIBIHTaH SKbIMBIHTBIKTAPABIH MJIMMHUIN KAHBLUIBITBI. XalJapKeH ChbIMall
MPOBUHIMACKIHBIH  TOMYPAK-OCYMAYK KaNTOOCYHYH a3bIPKbl ydypjarbl aOabl
M3WIAEHAN. TeXHOTeHANK jKaHa KO36MOJIYK YYaCTOKTOP/IO CHIMAITHIH >KaHa Oallka
MUKPOAJIEMEHTTEPJIUH KapMalbIlbl OeNrmieH1d. TeXHOTeHAUK KaHa KOe36MeJIYK
YYaCTOKTOPAO «TOMYpPaK-6CYMIYK» KaTapblHIAa OH >KaHa TEPC KOoppesuusiap
TakTaiabl. XalJgapKeH KeH aiMarblHAarbl KHHOBAPh MUHEPAJBbIHBIH 3pPUTHYTUTUHUH
pH deiipeHyH MaaHWCHHEH K63 KapaHIbUIBIThl aHBIKTANAbl. KalJblKk cakTarblyrarsl
KIIBIKTApJIbIH ~ DPUTHMYTHTA  KUCJIOTAJIAPJbIH  KOHILIEHTPALMSCHIHAH KO3
KapaHJbUIbITBl TAKTAIBI. Yeilpene ChIMANTHIH KaHA OOP METALIIAPIBIH KOropy
KapMaJlyyCyHa ©CYMIYKTOPAYH BIHTAWJIaHYy PeakUusIapbl M3WIACHIN. XalIapKeH
ChIMAIl MPOBUHIMACHIHBIH TOMYPAaK KaTMApPbIHBIH Y4aCTOKTOpPY OOIOHYA KapTa-cxema
TY3YJIOY.

M3ni1660HYyH NPAKTHKAJBIK MaaHUCH. buocdepanblH 00BEKTUIECPUHIEC
CBIMANTBIH MUTPAIUSACH PETHOHAIBIK KaHa TJIOOAIABIK MaciiTadaa TEOPHSIIbIK
JKaHa TMPAKTUKAIBIK MaaHure 53. AJjbiHraH wMaaneiMatTap KPaoeiH OxmeTyHe
KapalmTyy Kypyan TypraH 4edpeHy KOproo >kaHa TOKOW uapOachl MaMIIEKETTHK
areHTTUTMHUH baTkeH aiMakThIK OallkapMalbIlblHAa KOJAOHYIyyaa (KaHbLITYy
Tyypanyy akt, karroo Ne 01-8/320, 30.10. 2018-.).

Alilana-4elpeHYH O0OBEKTHIICPUH/IC ChIMAIThIH KapMaJIbIIIBIHBIH
JKBIUBIHTBIKTApbl XaWJapKEH ChIMAIl NPOBUHLMSACHIH DKOJIOTHSUIBIK KO30MOJI00
YVIOMJIAPBIHBIH ~ KBI3BITYYCYH — KapaThillibl MYMKYH. M3nenyyuy TapaObiHaH
YOTYJTYJITAaH MaTepuajiap CbhIMal MPOBUHIUSACHIHA KOMIUIEKCTUK MOHHUTOPUHT
KYpPry3yyae Heruz ©Oosio anar. Teopusuiblk MaanbiMattap Omr  MamJIEKETTHK
YHUBEPCTUTETUHUH OKYy IpoueccuHae <« Kaumsl 3KOJIOTHs», «ANIaHa-4oMpOHYH
XUMUSICBD)  AUCIHUIUIMHANIAphl OOIOHYA JICKIUS, MPAKTHKAJIBIK-Ta00paTOPHUSIIBIK
cabakTap/ibl ©TYY® KOJIJAOHYyyTa 00J0T (KallbUITyy Tyypanyy akT, kKartoo Ne 1586,
05.12.2018-x.).

JnccepTanMsiHbIH KOProoro CyHylll KbIJIBIHTAH HETH3I'M K000J10py:

e Tomypak-eCyMJIYK KanTOOCYHJA ChIMam >kKaHa Oallika MUKPORJIEMEHTTEPIUH
KapMAaJIBIIIBIHBIH a3bIPKBI yUyp/Iarskl a0aibl;

e XaWJapKeH KEH alMarblHAarbl KWHOBApAbIH MHUHEPAIABIK KypaMbl >KaHa
PUTHYUTUTH;

e Kanaplk cakTarslyTarsl JkaHa KeHJIM KYUTy3YYAOH KaiaraH (Orapku)



KQJIJIBIKTapJIbIH ~ MHUKPOXJIEMEHTTUK  KypamMbl KaHa CbIMal KapMaraH
KAJIJIBIKTApAbl  YTUIM3AIMSIOO0  YYYH — KUCIOTAJIapAblH  ONTUMAJIBIK
KOHIIEHTPAIIUSICHI;

e CpIManThIH  TOMypaKTarbl jkKaHa  OCYMAYKTOPAOIY  KOHLEHTPAIUsCHI,
ononorusuibik cuaupryy (BCK) sxana koppensiius kodgdunuentrep (I);

e OCYMAYKTOpPJIyH bIHTAWIaHyy peakuusiapbl »aHa XalJlapKkeH chbIMal
NPOBUHLMACHIHBIH TOMypaK KaTMapblHBIH YYacTOKTOp OoOloHYa KapTa-
CXEMacHhl.

N3aenyyuyyHyH :Kekeude cajibIMbl. JluccepTanusuiplk HWINTHH — OapJIbIK
MaTepuaggapbl WIMMUN XeTekuu O.u.7.,1npod. b.M./[>xeHOaeBarH. KEHEITH MEHEH
aBTOp TapaObIHAH aTKapbULAbl: YITYJIOpay ajlyy, aHajlu3re Jaspaoo xk.0.
TonypakteiH 114 ynrycy, ecymaykrepayH 152, cyyHyH 24 yiurycy »*aHa KaJiJbIK
CaKTarblYThIH KaJAbIKTAPBIHBIH YITYJIOPY U3UIACHIN.

N3ni11660HYH KBIMBIHTHITBIHBIH anpodanuschl. J(MccepTalusablK UIITUH
KBIMBIHTBIKTAPhl DN  apaliblIk  KaHa  peclyOJIMKanblK  KOH(epeHuusapaa,
CUMIIO3WyMJapJa »aHa CEeMHUHApjap/la MaalbIMAAIIbl JKaHa TaJKyyJlaHIbL:
«brnokenTypAYYAYKTY CaKTOOHYH akryanayy npobnemanapb» (Oumi, 2014); KPHbiH
YUAHBIH Myue-koppecnoHJieHTH, O0.u.ja., npodeccop B. A. Iledenoayn 80
KBUIIBITbIHA apHAJTaH OJ apajblKk WIMMHUI-TIPAKTUKAIBIK KOH(EpEeHUUAChIHAA
(bumkek, 2014); «CeiMan Onocepana: 3KOIOTHSIIBIK-TEOXUMHUSIIBIK ACIIEKTHIIEP)
(HoBocubupck, 2015); «AamampamyyHyH a3bIpKbl HIapTTapbIHAArbl HIMM >KaHA
owmM OepyyHYH poiy» (O, 2015); « barsim-Cubupb pernoOHyHYH a3bIpKbl OHYTYY
»TabbIHIA YKApaThUIBILITHI nai1aJaHyyHyH AKOJIOTUSIIBIK-D)KOHOMHUKAJIBIK
abdextuBayynyry» (Omck, 2016); «Aibu yapba KaHa DKOJIOTHSHBIH TYPYKTYY
OHYTYYCY YUYH TOMypak TaaHyy WiMMUHUH poiy» (bumkek, 2017); «CpiMarn >xaHa
Oamka oop Mertamimap dkocucreManapna» (Yepemoser, 2018); «Hedts xana
alinana-yeiipe» (Omck, 2018).

JluccepTauMsHbIH  KbIUBIHTBIKTAPBIHBIH  TOJNYK  KaPbIAJIAHBIIIBI.
JluccepTalMsiHBIH KBIMBIHTBITBI OOIOHYA 14 MIMMUN Makaia *aHa 2 Te3HC >KapbIK
KOPIeH, aHbIH MUMHEH 3 MakKalla MHAEKCTeO CUCTEMAChlHA KUPTeH YeT MK WIMMHMA
OachUIMalIap/ia KapbisUIaHTaH.

J{uccepranMsiHbIH TY3YJYLIY 2KaHAa KeJiemy. /[uccepranus kupumyynaeH, 3
O0enyMIeH, KOPYTYHAYJaH, KOJJOHYJraH agaOusTTapIblH TU3MECHHEH Typart.
Hucceprauusaein  kesmemy 151 Oer, 22 Tabmuma, 33 cypeTTy, KOJJIOHYJTaH
amabusTTapasiH TH3MECH 149, opyc ’KaHa 4eT TUIACTU aTajbIITapIbl KAMTHIHT.

JANCCEPTAIUSAHBIH HET'N3I'U MASMYHY
Kupumyy. Mnuvmuii u3ningeeHyH akTyallyyJayry, Makcarhl KaHa MUJIJIECTTEPH,
WIMMHUN KAHBUIBITHI, WINTHH TPAKTUKAIBIK 0aadyyiyry, KOProoro KOWIyydy
K000JI0p, AUCCEePTAIMSHBIH TY3YJYIIy KaHa KeJeMy >KOHYHI® MaalbIMaTTap
OepHIIreH.



1-6eaym. ApabuaTThIK MaajgbiMaTTap. ChHIMaNTHIH  aiJlaHA-4YeHPOHYH
oObeKTUIepUHACTH (aTMOcdepa, TONypaK, 6CYMIYK, TuApocdepa) OMOreOXUMHUSITBIK
aHanu3u skaHa depraHa epeOHYHIOry ChIMall KEH ailMakTapbhlHbIH (XaiigapkeH)
(bu3HKaIBIK-TeorpadUsIIbIK MYHO3I0MOJIOPY OCpUIITEH.

2-0eaym. U3n11060HYH MaTepuaJIaphbl ’KaHa yCyJaapbl. ANMAaKThl U3UI160
PUAubiH B. . BepHaackuil aTbIHIarbl T€OXUMHS >KaHA AHAIMTUKAIBIK XUMUA
NuctutyryHyH buoreoxumusinsik s1abopatopusickiHaa »xaHa KPueiH YU AHBIH
ouosiorust HCTUTYTYH/Ia MIITEIUI YbIKKAH METOJOJIOTHSTA BUIAMBIK KYPTY3YJy.
TomypakTbIH YATYIOPY CTaHAApTKa bIIaibIk A ropuzoHTyHaH 0-20 cm TEepeHIUKTEH
anbIHbL. JKbUT ME3TUIIMHEH KO3 KapaHbUIbIKTA (7Ka3 jKaHa jkKail MEe3TWIJIEpU) KEHUPHU
Tapajrad 6CyMIyKTOpIyH TYPJIOPYHOH YJITYJIOp aJbIH/IbI.

Nmumnii  m3ungeenep 2013-2017-xpimmap apanbirbiHga XaJapkeH ChIMaIn
MPOBUHIIMACKIHBIH aliMarbiHga Oyiranyy OyJlaKTapbIHBIH apajbIKTapblH 3CKE alyy
MEHEH 8 yYacCTOKTO KYPIy3YJay. OCYMIYKTOPAYH YJTYJIOPYH MHHEPAIIALITHIPYY
«MuHOTaBp-2» MUKPOTOJIKYHIYK CHCTEMACHIH/IA UIIKE AlIbIPbUIJIBI.

buochepanbin  u3mIEHYYUy OOBEKTHWIEpUHJE (TONMypak, OCYMIYK, CYY)
CBIMANTBIH KapMajblibl (TUAPUAIUK Koiryd MeHeH) MI'A-915 crnekrpomeTpunje
KaHa yiaryinepayH Oup Oenyry PA-915M ceiman aHanmuzaTopyHIa aTOMIyK-
a0COPOIMSIIBIK METOJ] MEHEH aHBIKTAJIIbI.

Kanapik cakrarsiyTarsl KajaAbIKTapJarbl ChiMam HOHAOPYHA CalaTThIK >KaHa
CaHJbIK aHaMu3 (POTOKOJIOPUMETPUS METOAY MEHEH KYPry3yjiny. TomypakThiH
aneMeHTTepune (a3oT, docdop, Kanmid, TyMyc, KapOOHaTTapAblH KapMaibiibl, pH)
XUMUSUTBIK  ’KaHa MEXaHUKaJIbIK KypamblHa aHanu3 PecnyOiukanblk TOIMypak-
arpOXUMHUSIIBIK CTAHIIUSACHIHBIH JJA0OPATOPHUSACHIH/IA ATKAPBLIIBI.

TomypakThlH XKaHa ©CYMIYKTOPAYH KypaMbIHIArbl MHUKPOIJIEMEHTTEPIU
aHblkTO0 KPnpiH OkmeTyHe KapaliTyy Teosorhs j>KaHa MHHEpaJbIK pecypcrap
OOIOHYAa MaMJICKETTUK areHTTUTMHUH bopOopiyK J1abopaTopHsChIHIa CHEKTPANIIBIK
aHaJu3 MEHEH KYPry3YJay.

CTraTUCTUKAJIBIK  ACENTOesep KaHa ~ TpaQUKaIblK  WJUTFOCTpAIMsIIAP
KoMIblOTepaAuK mporpamma Microsoft Excel wmenen kxacamael.  “Surfer-15”
MpOrpaMmMachl KOJIJIOHYJIYIT KapTa-cxema TY3YJay.

3-0eaym. Keke HM3WII06JI6PAYH  KbIMBIHTBIKTAPBI KaHA  aJdapibl
TAJIKYYJIO0O0.
3.1.1. KaaabIk cakTarsiurarbl KaJAbIKTAPAbIH XHMHUSUIBIK KypaMmbl KaHa
IPUTHYTHTH
XalJapkeH cbhbIManl KOMOWHATBIHBIH OaillbiTyyuy (aOpUKACBIHBIH KaJJIbIK
caktarelubl Cyp albUIBIHBIH OaTblll OeJyryHae, AWAapKeH IIaapblHaH S5 KM
apajiblKTa, JMEHU3 JIEHrIIIuHEeH 1756 m OMUUKTUKTE XKaWramikad. AHBIH SKaJIbl
asHTel 22,8 ea xaHa 2012-XKbulbl 3BIMTOP MEHEH TOCYIYI, TOIYpPAK MEHEH
XKaObUIraH.



busnoun W3HWII06JI0pIYH HATBIM)KAChIHIA KaJIIBIK CaKTarbluTarbl
kanaeiktapasin HNOjz, HCI, H,SOstyn 5%, 10%, 15%, 20%payy cyronrynrax
sputMesiepunae  spuruuturd  OearmneHau  (l-cyper).  A3oT  kaHa  TYy3
kucioTanapelHbIH 20%1yy SpUTMECHHIC KAJIBIKTAPIBIH 3PUTHUTHUTH JKOTOPYJIANT,
CANIBIITBIPMANTYY KYKYPT KHCIOTACBIHBIH OapJIbIK SPUTMEIICPUH/IC a3 IDPHMT, all SMU
KOHIICHTpAIUsJIaHTaH KUCIIOTatapia TOMOHIOMT.
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1 — cypet. Kanapik cakTarsiaTarsl KaaJabIKTapAblH S3pUTHYTUTHHAH KACIOTAIap IbIH
KOHIICHTpalusAchiHaH ko3 kapauapuibirsl (1 — H,SO4; 2— HCI; 3 — HNO3)

AHanu3IMH KBIMBIHTBIKTAPBl KOPCOTYII TypraHjaai, KHUCIOTAJIApAa IPUTYYTe
YEMMHKNA KAJIJIBIKTAp/1a MUKPOIJIEMEHTTEPANH KApMaJIbIIIbl TOMOHKYOW: KOPrOIIyH
oenrunenren uekrern kouneHtpanusgan (bBUYK) 6 sce xoropy, am sMu cypbMaHBIH
koHneHTparusicel bBUKnan 889 sce, muHKTHH KOHIIEHTparusacel 2,4 sce, kanail 2,8
3ce, MbIIBAK 294 »ce KIapKTaH JKOropy OdKeHauru OenrwneHnu. Kanran
MUKpPOAJIEMEHTTEpP JKE€p KbIPTHIUIBIHBIH KJIAPKbIHBIH YETHWHJE JK€ aHJaH TOM6H.
bupok, a3zor xkucimortaceiHblH 20%7yy DSpUTMECUHIE JSPUTHUITEHIAEH KUWWHKU
KaJIBIKTap/la KOPIroOIIyH »aHa CypbMaHbIH KOHIEHTpauuschl 1,3 3ce, UUHKTHH
KOHIIEHTpAIUACH 3 3ce, Kanak 2,3 ace, MBIIbIK 1,6 3ce azaliraH, ajl MU KOIMUYJIYK
mukpodnemerrrep (Mn, Ni, Co, V, Cr, Z,r, Cu, Sr) amukBOTTyK OOJIYKKO OTKOH.

1 — Tabnuma. XalgapkeH cbiMan KOMOMHATBIHBIH KaJIJIBIK CAKTarbIYbIH/Iarbl

KaJIJIBIKTAP/IbIH CIICKTPAJIJIBIK aHAJU3UHUH KbIMBIHTHITHI (MZ/KZ, Kyprak 3aTKa)
Ne Mn Ni |Co |Ti V Cr |Zr |Cu |Pb Sb Zn Sn | As Sr

1* 200 |30 |5 3000 |50 |40 |40 |70 | 200 |4000 120 |7 500 | 300

2% - - - 1500 | - - - - 150 | 3000 | 40 3 300 |-

* 1 — spureHre 4yeinH, 2 — SpUTeHICH KHitnH (3pudereH 6eyry)



3.1.2.

ChIManTbIH
yeiipeHYH pHHaH K63 KapaHIbLIbITbI

MHHEPAJIbIHBbIH

(KMHOBapABbIH)

IPUTHYTUTHHMH

XKypry3yaren ananuszae KOpCOTYJITOHIOW, CHIMANTHIH MOHJAOPYHYH CamlaTThIK
KOPCOTKYUY «Hajplia aparsiHbiH» pH-1,27 maanwcuHe aHBIKTaNIbI, an 3mu pH
2,45 —1,51 re yeinH KapOOHATTAP/IBIH SPYYCYHO KyMIIaiabl (2-cyper).

pH TeIH Maanucu
oORr N WMo

5,97

2,45

2,16

2 189 18 1,71 1,651,559 156 151127 113

1,01

0 005 0,1 015 0,2 025 0,3 035 0,4 045 0,5

"majpima aparst”, Mt

11,52

2 — cypeT. KunoBapibIH SpUrHYTUTMHUH SpUTMEHUH pH KopcoTKyUYHOH KO3
KapaHAbLIbITHI
KMHOBaph MUHEPAJIBbIHBIH JKaHAa KEHIU

XagapkeH KEH alMarbIHIarbl
KYWTY3YYZAOH KalraH (Orapku) KaJAbIKTaphIHBIH

CIICKTPpAJIAbIK  aHAJIM3WMHHUH

KBIHBIHTBIKTAPBIHA 3CENTOOIIOP XKYPry3ynny (2-tabmwia). AHaTH3IUH SKBIABIHTHITHI
OOIOHYA KMHOBAapbh MUHEPAJBIHBIH KypaMblHAa KopromyH 1,8 sce, Mbibsk 529 sce,
Kymym 214 sce xaHa cyppbMa Oup KaH4Ya KJIapKTaH OrOpy SKEHJMIW TAKTaJJIbl.
Xoropky TemnepaTypaaa KHHOBap/blH KypaMbIHAH MBILIbAK OyyJIaHbBII YbITaT KaHa
KEH/IM KYWIY3YYAeH KairaH (Orapky) KajJbIKTapJblH KypaMblHIA JKOK, ajl 3MH
CYypbMaHbIH ’aHa KOPTOLIYHAYH CaHbl OMp KaHya a3aijpl.

2 — Tabnuna. XalaapkeH KeH aiMarblH1arbl KHHOBaph MUHEPaJIbIHBIH YKaHa KeHIH

KYHWTY3YY/I0H KajaraH (Orapku) KaJJbITbIHBIH CrIeKTpabik aHamu3u (%)

Yurynep Mn |[Ni [Ti |Cr |Cu |Pb [Sb |Zn |As |Ga |Ag
10° |10° | 10" |10°|10° |10° | 10* | 107 |10° | 10" |10

KunoBapb 04 (0,7 |0,03 |4 2 3 >120 | 2 9 5 15
Kenaun 5 0,3 [0,12 |0 1,5 |03 |5 1,5 |0 3 0,3
KYWUI'Y3YYOH
KaJIraH
KaJIIBIKTap
(orapkm)

3.2. MWM3uagee  paiioHyHaarnl AailjlaHA-4eMPOHYH  OO0ObeKTHJIEpPUHE

IKOJIOTHSJIbIK-OMOTeOXMMHUSIJIBIK aHAJIN3

3.2.1. Tonmypak kanroocy



M3unpenyydy mpoBHHIMSTA TypaH 003 TOIMyparbl kaHa JACHU3 JESHIIAJINHEH
KOTOpyJiaraH cailblH TOOHYH KYpPOH TOMypakTapbl MYHO3AYyy. ANWMaK JI€HU3
neHrarHeH 1684 vnen 2078 mre yeitnn OMHHUKTE OpyH ajraH.

[IpOBUHIIUMSHBIH TOMYpPaK KaNTOOCYHYH (PU3MKAIBIK-XUMUSIIBIK KypaMblH
0aaioo/l0 TOMypakKa  arpoOXMMHUSJIBIK — aHallM3  KYPry3yJaay.  AJIbIHTaH
KBIMBIHTBIKTApAa YMPUHANHUH eauemy 1,46-4,58%, temenky kepcetkyu (1,46%)
KaJIJIBIK CAKTarbluThIH aiiMarbiHaa OeIruieH u.

Kanmer azortyH emuemy cansiuteipmanyy TemeHn 0,070-0,125 %, xanmsr
dochopayn kepcetkyuy — 0,120-0,170%, Oapmeik yuypmapaa 003 ToIypakka
MYHO31lYY MaaHuJeH ToMoH. bo3 Tomypakrapaa kanuiiauy exdyemy ete TomeH—0,66-
0,90%. TomypakTblH YCTYHKY KaTMmapeiHga KapOoHattap 5,28-12,3 ke OapaOap,
©3re4ue KaJJIbIK CAKTAarblYTBIH jKaHAa METAJUTYPTHSUIBIK 3aBOJIYH alJlaHACKIHIA
KOTODPY.

Tomypak MexaHUKaJIBIK KypaMmbl 00IOHYA KyMyy YOTOJIYY, KEHUJI )KaHa 00p
yonoayy. Jlécc ceiman ¢pakuus (0,05-0,01) Gapabik dpakuusiapaa 6acbIMayyIyK
kb1aT. JIécc ceiman GenykuenepayH canbl 30,36-45,84 % ra yeitnH sxetetr. AWPBHIM
Y4aCTOKTOPAO  (U3MKaNBIK  bUJTJAal  MEXaHUKAJIBIK  KypaMra  Kaparasja
MUKpOArperaTThiK Kypam/ia CaJblIThIpMayy TOMOH.

Tomypak kaTMapbIHJla CHIMAINTBIH KOHIIEHTPAIUACHI Kb ME3TUIepy O00IOHYA
oupneit smec, an 3-tabnunana kearupwiren (2013-x.). OMIOHION 3J1e M3WIACHICH
Y4aCTOKTOPAO 34 MHUKPO3JEMEHT CHEKTPaJAbIK aHAIM3 MEHEH aHBIKTAIIbI, K33 Oup
AIIEMEHTTEP TOIypPaKTa a3 KapMaJTraH ke JKOK.

Kanapik caktarsdrarsl TOIMypakTa CHIMAIITBIH KapMabIIIbl jKa3 ME3THIHH]IC
98 oce, wail mesrmmHae 104 sce bUKpan kenm skeHauru aHbIKTanabl. Oop
MeTaJUTIapAblH KOHIICHTPAIUSIIAPBIHBIH YKOTOPYJIAIlbl ailaHa-4elpeHYH abalbiHa,
TAPYY OpTaHM3MI€ Tepc Taacup OTeT. Kaluaplk CcaKTarblYThIH aiJlaHaChIHAATbI
Tomypakta k33 Oup oop Mmetamwimapasia (Pb, Cu, Zn) >xoropy KapMmaiaraHibITbl
oenrmnennu. KopromyHayH KOHIIEHTpaMsCchIHbIH K03 dunmnentu K 12,5, xxe3auku
1,48, muuaktuku 1,44 xe Gapabap.

Kanapik cakTarbl4ThIH JKOTOPY JKarblHBIH TOIMYypPaK KamnTOOCYHJA >Ka3->Kau
ME3THIIJICPUHJIC ChIMANThIH KoHIeHTparusacel 43,14+9,06 me/xe nman 46,10+9,68
Me/ke Ta 4eiinH e3repreHayry Oaiikanasl. CypsMmanbiH KoHIeHTpauuscel 500 me/ke,
bUKnan 112 sce, am smu kopromyH 50 me/ke, kmapkran 3,2 3ce KOropy. Al dMH
KaJIBIK CAKTarbld4TBIH TOMOH JKarblHBIH TONMypaK KaNTOOCYHJAa CHIMAITBIH
kapMansibl 16,8 ace, cypemanbin koHreHTpanusacel 300 me/ke - 66,6 ace BUKnan
XKOTOPY. MeTammyprusiiblk  3aBOJJIYH — aiJIaHACBIHAATBl TOIMYpPAaKTa CHIMAINTHIH
koHnenTparusicel  bUKman 145-208 »sce sxoropy, am Oamka y4acTOKTOPTO
CAJIBIIITBIPMAIYY JKOTOPKY KopcoTKyd. CypbMaHbIH KOHIIEHTpanusachl 500 me/ke bl
Ty3eT, Oy 111 sce BUKnan »xoropy, koprouryn 40 me/ke, KapkTan 2,5 3ce xKOropy.
CeimanTbiH kapMansiinbsl PITAn8 yyacTorynyH Tomyparsinia TOMeH, OUpOK



6,4-10,7 ace BUKnan »xoropy. AHanM3AMH KBIUBIHTHITEl KOPCOTKOHIOHN, Oynaranyy
OyrnarblHaH ajbICTaraH CaWblH CHIMANTBIH KOHIIEHTPALMSICHI TOMOHIOUT. Al 3MH
cypbMaHbIH KepcoeTkyuy 44,4 s.ce BUKnaH sxoropy.

Jlemek, GaplIbIK y4aCTOKTOPAYH TOIyparblHbIH YCTYHKY KaTMapbIH/Ia HETU3TH
AJIIEMEHTTEep OOJIyI CaHalTaH ChIMall XaHa CypbMa >KOTOPKY KOHIIGHTpAalUAra 99
HKEHJIUTH aHBIKTAJJIbI, aHbl OMp KaTap OKyMYINTYYJIap ChIMal-CypbMa T€XHOTEHJIUK
MIPOBUHIIMS JICTI aTaraH.

3 — Tabnuma. XalgapKeH ChIMar MPOBUHIUSCHIHBIH TOMTyPaK KalTOOCYHA KbIJT
Me3THJIZIepHU OOFOHYA CHIMAIITHIH OPTOYO0 KapMaJbIibl (me/ke, 2013-k.)

Yaryaepayn | YJry ajJbIHTaH jKepJiep Hg

KOy JKa3 JKal

PITAmn1 Kanapik cakrarsd 206,2+43,31 | 217,95+45,77

PITAm2 Kannpik cakTarbI4ThIH )KOTOpY 43,1449,06 |46,10+9,68
JKarbl

PITAn3 Kanaplk cakTareldThIH TOMOH 29,05+6,10 | 35,40+7,43
JKarsl

PITAn4 KanabpIk cakTarblITEIH TOMOH 24,13+5,07 |8,14+1,71
JKarel

PITAnS MeTamTyprusiibiK 3aBOJIIYH, 438,6+92,11 | 306,48+64,36
KOJ0H 20 M apajbIKTa

PITAD6 MeTamnyprusibik 3aBOJI0H 1 KM, 28,98+6,09 | 35,84+7,53
xonaoH 100 M apanbiktra

PITAn7 A¥TapKeH YBITHIII Y€K apachl, 25,6845,39 | 31,174+6,54
wonnoH 100 m apanbikTa

PITAnS8 AlimapkeH amryycy, xoiaoH 100 m 13,484+2,83 | 22,65+4,76
apajbIKTa

TomypakTa CBHIMANTBIH KapMaJbIIIBIHBIH aHAIU3U KepceTkeHneH, H(g
KOHIIeHTparusicel xail mesrmwmmHae bUKnan 6,8-217 ace xoropy, am smu PITAnS
Toukaaa (MapTTyy KO3eMeJIIYK Y4acTOKTO) Ka3biHaa 2,42 me/ke, BUKHBIH yernnie
(BUK=2,1 me/ke). CpIManThlH KOHICHTPAIMACHI OapblK  TOYKajgapia Jkai
mesrmnHae bUYKnan xoropy, cansiuteipmanyy PITAnl xana PITAnS toukanapaa
9H KOTOPKY YEKTE KapMaJlTaHIBIThl OCITUICHIN. AJT OMH Ka3 ME3THIUHJE OaplbIK
toukanapaa bUYKnan xoropy, caneiursipmanyy xkoropky yekre PITAnS toukaceinaa
oenrunennu (3-cypet). AiilaHa-4eiipeHy PernoHaNIbIK THIPOMETEOPOIOTHUSIIBIK
KaMCBhI3/I00 KaHa MOHUTOPHUHT XKYPry3yy OOroHYa OarnikapMaibITbIHBIH MaalbIMaThl
ooronya 2014-xpUIIBIH a3 ME3TUIMHIE JKaaH-4aublHIBIH emdemy 2,5 ace (250%)
HOpMajZaH >Koropy TymikeH. JKaaH-4yaublH MEHEH ChIMall TOIYPaKThIH TEPEH
KaTMapblHA CUHHUPWIET, OIIOHIAYKTaH a3 ME3TWIMHJAE Kalra CaJlbIIIThIpMaIyy
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temeH, 6upok BUKman >xoropy. JKaifblHaa TemrepaTypaHblH >KOrOpyJalibl MEHEH
chIMan OyyJiaHaT J1a TOMYPAKThIH YCTYHKY KaTMapblHa YbITAT, ajl S3MU 6CYMAYKTOPIO
ChIMan YT TEUIMKYEJIepHU apKbUlyy OYyyJaHbIN, TOMYPAaKThIH YCTYHKY KaTMapbIHA
KOHJIeHcanusianaT. M3ungeenepiyH KbeIUBIHTHITE Oup kaTap okymymryynap: C.T.
Teme6aesnun (1986), A.JI. KoBaneckuitnua (1984) xana B.B. Koanbckuiiaun
(1982) maanpiMaTTapbl MEHEH J1a J1ajl KeJleT.
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5:: E’:’f = 100 - —0—>Ka3v
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3 — cypeT. Kbt mesrmiepu 6oronua (2014-x.) TomypakTa ChIMAINTBIH OPTOUYO
KapMaJTbIIIIbI

bupok, 2015-KbUIbl METaUTyprusUIbIK 3aBOJJYH aliMarblHAArbl TOIypakKTa
CBIMANTBIH KapMaJblllbl CAJBIITBIPMANYyY JKall ME3TWIMHE KaparaHja a3
alimapeiHa  koropy, 4-cyperte  OepwireH. CeiManTel  Oenyn  allyyHYH
TEXHOJIOTUSIIBIK MPOIIECCUHE TYTYKTOH YbIKKAH TYTYH ChIMANTBIH OYYCYH *aHa yaH
OenykyenepyH kapmaiT. YaH OenykuenepyHAery »XaHa cbhiMan Oyyiapbl KaaH-
YyayblH MEHEH TOIYpPaKThIH YCTYHKY KaTMapblHa TYHIKOHAYTYHO OaillaHBIITYy
METaJUTyprusiiblK 3aBoJAyH ainaHacbiHaa (PITAnS Toukana) chIManThiH KOTOPKY
koHueHTpauusicel bUKnan 242 (xa3) xana 220 (xkait), an smu PITAn8 maprryy-
Ke3eMelayk ToukaaaHn 40 scere Koropy, OMpOK HIApTTyy KO36MeJAYK TOuYKada
bUKnan 5-6 sce Koropy 3K€HAUTH TaKTAIbI.
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4 — cypet. XKbi1 mesrmiaepu 6oronua ( 2015-k.) TomypakTa ChIManThIH OPTOYO

KapMaJIbILIBI
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An smu 2016-2017-xpu1apaarsl TOMypakTa ChIMANTHIH KapMalIbIIIbl ©TKOH
XKbuinap MeHeH oupaeit, Hg teiH koHnentpamusiacsl PITAnl (BUYKgan 99 -103 sce)
kaHa PIIAnS toukanapeinma (BUKman 201-205 »ace) sxoropy Oonronmayry
aHBIKTANAbl.  TeXHOTEHJWK  YYaCTOKTOH  ajbiCTaraH  CallblH  ChIMANTbIH
KOHIICHTPAIUACHI TOIypaKTa TOMOHIOUT (4-Tabmuma, P<0,01).

4 — tabnuna. XaigapKeH chIMall IPOBUHIMACHIHBIH TOMYPArblHAa CBIMAINITHIH OPTOYO
KapMaJbIibl (me/ke, 2016-2017-x0k.)

Yaryiaepayn | YJry ajJbIHTaH jKepJiep Hg

KOIYy 2016 2017

PITAm1 Kanaeix cakrarsid 218,9+45,97 | 208,7+43,83

PITAn2 Kanapik cakrarelaTeid xoropy xarel | 87,5+18,38 | 92,1+19,34

PITAn3 Kanaplk cakTarsdThHIH TOMOH JKarbl 32,1746,76 | 29,5616,21

PITAn4 Kanaplk cakTarsdThHIH TOMOH JKarbl 20,62+4,33 | 22,35+4,69

PITAmS MeTamnyprusiisik 3aBOJIYH, ®KoiaaoH | 431+90,51 | 423+88,83
20 M apaibIKTa

PITAn6 MeTalTyprusiIbiK 3aBOJIIOH 1 KM, 34,82+7,31 | 38,05+7,99
»onoH 100 M apanbikTa

PITAn7 A¥TapKeH YbITHIII Y€K apachl, 17,51+3,68 | 18,4+3,86
»koa0H 100 M apanbikTa

PITAnS8 Ailinapken amryycy, xoyioH 100 m 10,22+2,15 | 11,75%+2,47
apaJIbIKTa

Tomypakta ceimManTeiH kapManyy auHamukachl 2013-2017-xbuigapbl KeHUpU
apajbIKTa TEPMEJIET, aJl KIIMMATTHIK MapTTapAaH ke3 kapauis! (5-cyper).
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5 — cypet. XaiijapkeH cbiMal MPOBUHIUSCHIHBIH TOMYParbiHAa ChIMANThIH JKbUIIAp
OOIOHYA KapMallyy TMHaMUKACh
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Kangeixk cakrarerata chiManThiH KapMautbiibl 2014-xbiier sxoropy, 2015-
KbLITa CATBIILITHIPMAITYY, all dKaaH-4aubIH/AbIH CaHbl HOPMAJIaH >KOropy TYHIKOHAYTY
MEHEH TYIIYHAYPYJIOT.

A1 smu 2014-KbpUTbl METAJUTYPrUSUIBIK 3aBOJAYH aljlaHACBIHAATBl TOIYpPAKTa
CHIMANTBIH KOHIICHTPALMSICHl CANBIITHIPMAIYy TOMOH, ce0eOU ChIMANThl OHIYPYY
azamnras.

3.2.2. Kep ycryHaery cyyJjapaa. IIpoBUHIMSHBIH 5 TOYKacChlHaH CYy
yirynepy m3wiaeHau. Ne 47 maxtanaH 9bIKKaH CYYHYH XUMIESUTBIK KypaMbIHIA jKa3
allmapeiHAa HUMPUM-UOHOOPOYH KOHIEHTpammsicel 1,7 ace, xnopuo-uowny 1,26-2,3
acere ueluH; cynvgam -uony 3,62-4,5 scere yeituH; xkanrvyuil uonoopy 2-2,96 scere
yeluH,; xypeax kanovik 1,59-3,16 scere yeitmn Oarka ME3rIIEpPTre CATBIIITHIPMATYY
KOTOPY, OWMPOK KaOBLI ajdblHTaH HOPMaJaH TOMOH OSKCHAWTH AaHBIKTAIILI. by
KOPCOTKYUTOp KJIMMATThIK IIapTTapra OaljaHbINTYy, ceOeOu Oaiika SKbLT
ME3TUJIZIEpTe CANBIIITRIPMAIYy a3 alJlapblH/a KaaH-4aublH KOTOPY TYIIOT. AJl SMU
¢mop VOHYHYH KOHIEHTpAIMACHl Kbl Me3rwinHae 1,48-4 scere 4elluH KOropy
skeHauru TakTanabl. [llaxTtaman YblkkaH CYyHYH XUMUSIJIBIK KypaMbl >KaJIIbICBIHAH
'OCTxko 17.1.2.03-90 tyypa kener.

Kanapik cakTarbl4ThlH TOMOH KarblHAArbl Cyy, ['adysH HapbIsiChIHAH KeJeT,
aHga ceiManThiH  KapMmanbiibl  BYKman 1,28 ace  xoropy  (2013-x.).
MeTamnyprusiblKk  3aBOJIYH JKaHbIHAArbl cyyiapaa 2013-KbUibl  CHIMAITHIH
kouneHnTparusicel bBUKman 1,52 sce »xoropy 6onron, 2014-, 2015- xxeuinaper BYKnan
ToMoH. A 5Mu Ne 47 — miaxtajaH YblKKaH CyyJla ChIMaIThIH KapMainbiibl bUKnan
1,2 5ce TomoH (5-TabmuIa).

5 — Tabnuna. XaigapkeH cbIMan MPOBUHIUSACHIHBIH CYYJIApbIH/Ia CHIMAITHIH OPTOYO
KapMaJIbIibl (MKe/1)

YaryaepayH Yiry ajbIHras sepJiep Hg
KOy 2013 2014 2015

PITAB1 Kanapik cakTarbl4ThIH )KOTOpY 0,032 0,038 0,020
»KarbIHIarel Cyyiap

PITAB3 Kannpik cakrarsldTeIH TOMOH 0,064 0,05 0,048
»KarbIHJIarel Cyy

PITABS MeTauryprusuibIK 3aBOITYH 0,076 0,049 0,051
»KaHBIHJArbl CyyJiap

PITAB9 «batpImy» maxrTachblHaH YbIKKAH 0,037 0,022 0,033
cyyJap

PITIAB10 Ne 47 maxtajaH YblKKaH Cyynap 0,039 0,046 0,041

bupok b. M. [Ixxen6aeBard MaaabiMaThl OOIOHYA arblH CYYJIap/IbIH KypaMbIH/a
ChIMaNThIH KapMauibiiibl 0,4-6,8 mke/n, an sMu yOakThUTYy KeJaMeJepaery cyyjapia
34,2- 22,5 mke/n, Oyn OU3IUH U3WIIO6JIOPTe CAIBIITHIPMANYy KOropy. «barbiim
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IIaxTachl y4ypaa UIITEOSHT, UIITEIT )KaTKaH MIaxTajgapra CyyHYH arbIMbIH TOKTOTYY
MaKCaThIH/Ia, CYy HAacOC MEHEH COpAYpPYIyIN TypaT. TeXHOTeHIUK OO0BEKTHUIEPACH
YBIKKaH JKaHa Japhis CyyJaphl ailbuI-yap0aaa KOJIoHYaT.

3.2.3. Ocymayk kanroocy. XaimapkeH chIMal MPOBHHIMSICHIHBIH ©CYMIYK
KaIrTooCy MIBIOAKTYY-32(eMEPONIIUK acCOIUAINSI MEHEH MYHO3/10J16T. TeXHOTeHINK
KaHa KO36MOJITYK 30HAJIAPIbIH aiIaHACBIHAArkl YYaCTOKTOPAOTY ©CYMAYKTOPIIo
CBIMAlTBIH  KOHIIEHTPANMACH  JKBUT ~ ME3TWIACPH JKaHA OKbUIZap  OOroHYA
canprTeipManyy (2013-2017—x0k.) w3wigeHan. OMIOHIOW 3J1€ ©CYMIYKTOPAYH
TONTOMYHJA (YKOC) JKaHa TYPJOPYHIe® MHUKPOSJIEMEHTTEPAUH  KapMaJIbIIIbl
TaKTaJIIbl.

2014-xpuUIapIH  Ka3 ~ ME3TWIMHIETH  H3WIJeesep  OOIOHYA:  KaJJbIK
CaKTarbl4Tarsl ©CYMIYKTOPIO CHIMAIITHIH KapMaJIbIIIbl apaa THITYETYY KoK caiikaiia
— Veronica arguteserrata Regel et Schmalh. (V. karatavica Pavlov ex Nevski)
0,520+0,13 me/xe, asus xanObi3biHga —Mentha asiatica Boriss 0,644+0,16 me/ke,
WYKe THIKENYY mbidakta—Artemisia tenuisecta Nevski 0,512+0,13 me/ke ra 6Gapabap,
aJl MakCUMaJIbIK yekteru AeHranaeH (MY/]) xoropy. MeTamtyprusiibsik 3aBOJIYH
alllaHACBIHIATBl  OCYMIYKTOP/I® CBHIMANTHIH KOHIICHTPAIMSCH WYKE THIIKEITYY
meioakta — Artemisia tenuisecta Nevski (2,574+0,66 me/xe) 25,7 sce, asus
*anoe3eiHaa— Mentha asiatica Boriss (3,223+0,83 me/ke) 32,2 ace MU/]nan sxoropy.
AWapKeH anryyCcyH/Iarsl ©CyMIYKTOP® ChIMANThIH KapManbiiel MY /IHBIH YyeTuHe
xe ToMeH, optodo 0,015 me/ke ra 6apabap O0NTOHAYTY TaKTaJIIbI.

2015-KpUTABIH Ka3 ME3TWIMHIE YakajdaildaH ChIIKTYY KOEH TOMYyKTa —
Perovskia srophulariifolia Bunge (1,744+0,45 me/ke) 17,4 sce MU]/lnan xoropy
(KaJIpIK CaKTarbluTa), WYKe THIKeNyy ImbioakTa — Artemisia tenuisecta Nevski
(3,544+0,92 me/xe) 35,4 sce xaHa asus kanOb3biHZa — Mentha asiatica Boriss
(4,732+1,23 wme/ke) 47,3 sce MUJlman sxoropy (METAUTYyPrusjblk — 3aBOIAYH
aiJIaHacel).

[HlapTTyy Ke3eMeyy YYacTOKTO ChIMAlThIH KapMaJbIIIBIHBIH JKOTOPKY
KOPCOTKYYY HWUKe THIKENyy mibioakra — Artemisia tenuisecta Nevski 0,358+0,09
Me/ke KaHa KBITTYy kekemepenae — Ziziphora clinopodiodies Lam. (Z.brevicalyx
auct. non Juz.) 0,231+0,06 me/ke OenruacHIm.

XKait MesrminmepuHIEe OCYMIYKTOPA® CHIMANTBhIH KapMaldyy IUHAMHKACHI:
KaJIJIBIK CaKTarbluThIH aiJIaHACBIHJA WYKE THIIKENYY ImbiOakTa—Artemisia tenuisecta
Nevski 0,125-1,75 me/kera deiiuH, KblIMa YpykTyy caii carbizga — Chondrilla
lejosperma Kar. et Kir. 0,43-2,20 me/xke ra dvevinn kapMmaiar (MY = 0,1 me/ke).
Kanaplk caxkTarslyThlH TOMOH >KarbIHAArsl asus skanobibeiHaa — Mentha asiatica
Boriss ceiManThIH KOHIIEHTpanuschl 1,45-2,794 me/ke ra ueitnd e3roepoT (6-Tabimia).
CypbMa, ChIMANTHl KOIITOI KYPYY4Yy JIEMEHT, aHbIH ©CYMIYKTOPIO® KapMasIbIIIbl
7,5 me/ke Ta 6apabap, opTouo KapMaiyynan 125 ace KOropy IKEHIUTH aHBIKTAIIbI
(6CYMOYKTYH JKep YCTyHaery OemyryHme oprouo kapmanyycy 0,06 wme/ke).
CypbMaHbBIH KapMaJbIIlIbl HYKe THUJIKENYY Inbidakta — Artemisia tenuisecta Nevski
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22,5 me/kera Gapabap, opTodo Kapmanyynaan 375 ace xoropy. JKelima ypykTyy cai
carbizga — Chondrilla lejosperma Kar. et Kir. crpoHnuiiaud kapMabiiibl 222 me/ke,
OCYMIYKTOPIY YYJIaHIBIPYY AeHr3uHeH 7,4 sce xoropy (YA=30 me/ke), an smu
CypbMaHbIH KOHIEeHTpauuschl 11,1 me/ke, oprodo kapmansimibiHaH 185 ace xoropy.

MertamtyprusiiblK 3aBOJIJIYH ailaHaChIHIa OCYMIYKTOPAYH 6CYYCYHYH TOKTOII
KaJlyyCcy >kaHa KapiiuK ¢opManapbl OelruieHreH. bepuireH y4acToKTO HYKe
TUJIKeNyy mbiOakra — Artemisia tenuisecta Nevski OacbIMAyyldyK KbUIaT, aHia
CBIMAaNThIH KapMaibimibl (7,45+1,93 me/ke), xaHa a3us kanobBbIHAa -Mentha
asiatica Boriss (6,27+1,63 me/xe), MUJlman 74 xana 62,7 scere Koropy.
Ocymaykrepae ceiManThiH KoHIeHTparuscel 0,31-7,45 me/ke Ta yeiinn e3repet (6-
Tabnuanel kapa). CypbMaHBIH KapMallbIllbl ©CYMIYKTOPAYH TONTOMYHIA (YKOC)
(8,7 me/ke) 145 ace x)oropy, MUKe THIIKENYY mbibakTa — Artemisia tenuisecta Nevski
(13,5 me/ke) 225 ace xoropy, koxorartait yi 6eaene — Trifolium fragiferum L. (18
me/ke) 300 »oce koropy; CTPOHIMIAMH KapMmaunblmbl (84 me/ke) oOpTOYO
KapMallyyCyHaH 2,8 3ce JKOoropy.

A¥litapkeH alryycyHaa MYKe THIKENyY mibioak — Artemisia tenuisecta Nevski
KaHa KBITTYy KekemepeH — Ziziphora clinopodiodies Lam. (Z.brevicalyx auct. non
Juz.) 6aceiMayynyk kbiiat. Muke Tuikenyy mbioakra — Artemisia tenuisecta Nevski
ceiManThiH  KapMmaeimiel - 0,054-0,29  wme/ke, xbITTYYy Kekemepenjae—Ziziphora
clinopodiodies Lam. (Z.brevicalyx auct. non Juz.) 0,082-0,73 me/ke uetinn, 7 sce
MUY/lnan sxoropy (2013-x). CypbMaHbiH KoHUEHTpamwsicel (4,5 me/ke) oprodo
KapMajdyycyHaH 75 ace koropy. bamika yd4acTOKTOpJIOH  albIpMallaHbII
OCYMIYKTOPIYH TonToMyHAa (ykoc) crpoHmmiaua (270 me/ke) KapMalbImibl
MU /[nan 9 ace xoropy, 6CYMAYKTOPAYH aipeiM TypiepyHae MUJlnan TemeH.

3.3. Tomypak-ecyMAYK KAaNTOOCYHA JKOJOTHAJIBIK-0HOTre0OXUMHSIJIBIK
0aaJj100 ’xaHa OMOTeOXUMMSJIBIK KapTa-cxeMa

Tomypak-ecyMIIlyk KanmTOOCYHYH DKOJOTHSIIBIK-OMOTCOXUMUSIIBIK — a0aJIbIH
0aanoo ydyH koHueHTpamus, Ouonorusuibik cuHupuinyy (BCK) sxana xoppemnsius
KOd (D PHUITMEHTTEPU ICENTENIN.

Tomypakra cbimManTeiH KOHIEHTpamus kodddunuentu (Kc) — Tomypakrars
METaJUIIbIH KapMaJIbIIIBIHBIH (OHIYK MaaHucuHe 00iroH KaTeibl (Ch = 0,4 me/ke)
aHbpIKTaNAbl. JKOropky kepceTkydTep Kanabslk caktarbiuthiH (Kc=530) xana
MeTaJUTyprUsUIbIK 3aBoAayH ainanaceinaa (Kec=1004,5) 6enrunenau (7-radmuna).

W3unpeenep KOPCOTKOHIOW TOMypaKkTa CHIMANTHIH KapMAJBIIIBI KOTOPY,
OMpPOK OCYMIYKTOPJ® OHOJOTHUSIIBIK CHHUPUIYY KOd(PPULIHMEHTH TOoMeH. Mucaibl,
KQJIJIBIK CaKTarbluTa TOMYypakTa ChIMANThIH KapMmanbiiibl 456,4 me/ke Ibl TY3reH,
OMOJIOTHSUTBIK CHHUPWITYY KOA(hUIIMEHTH caMapKaHa KyHIy3 THKeHuHae—Echinops
maracandicus Bunge >xana dakanaiiuan ko€H Tomykra—Perovskia scrophulariifolia
Bunge Temen — 0,001 (2014, xait), METaAUTyprusuibIK 3aBOJJAYH alaHaChIHJA
TOIMypaKTa ChIMANTBIH KapMalbIiibl 508,4 me/ke Ty3ce, UUKE TUIIKENIYY IIbIOaKTa—
Artemisia tenuisecta Nevski BCK — 0,06 (2015, xKas).
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6 — Tabauia. XaigapkeH ChIMaIl IMPOBHHIMACHIHBIH OCYMIYKTOPYHIO ChIMANTHIH KapMaJIbIIIIbl JKail Me3THIIN KbUTIap OOI0HYA
(me/ke Kyprak 3aTka)

Yaryaepayn Yary Ocymayk TypJaepy 2013 2014 2015 2016 2017
KOy AJILIHTaH

KepJaep

PITApB1-01 Kangpix Artemisia tenuisecta | 0,270+0,07 | 0,258+0,06 | 0,504 +0,131 | 0,475+0,121 | 0,524+0,136
CaKTarel4 Nevski

PITApB1-15 Kannpix Perovskia 1,10+0,28 | 0,804+0,2 0,186+0,048 | 0,125+0,031 | 0,63+0,16
CaKTarea scrophulariifolia Bunge

PIIApB2-01 | Kangpik Artemisia  tenuisecta | 1,75+0,45 |0,23340,06 |0,523+0,13 |0,1254+0,032 |0,732+0,19
cakrarelaTel | Nevski
H KOTOpY
YKarbl

PITApB2-02 Kannpix Chondrilla lejosperma | 0,43+0,11 |0,867+0,22 |0,87340,22 |0,912+0,23 | 0,736%0,19
cakrarelutel | Kar. Et Kir.
H JKOTOpY
JKarbl

PITAps3-01 Kaun. cakr. Artemisia tenuisecta | 0,33+0,09 |0,62340,16 |0,379+0,09 |0,57740,15 |0,428+0,11
ToMoH xarel | NevskKi

PITApB3-14 Kam. cakr. Melilotus officinalis (L.) | 0,32+0,08 | 0,037+0,009 |0,071+0,018 | 0,083+0,022 | 0,135+0,035
ToMoH xarsl | Pall.

PITApB4-01 Kam. cakr. Artemisia tenuisecta | 0,83+0,21 |0,76340,19 |0,541+0,14 |0,63940,166 | 0,813+0,21
ToMoH xarel | NevskKi

PITApB4-07 Kam. cakr. Mentha asiatica Boriss | 1,45+0,37 |2,72340,70 |2,451+0,63 |2,392+0.62 |2,794+0,72

TOMOH JXarbl
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6 — mabauyarnvin yaranovicol

Yaryaepayn Yary Ocymayk TypJaepy 2013 2014 2015 2016 2017
KOOy aJILIHTaH
JKepJiep
PITApB5-01 Metaimypr | Artemisia tenuisecta | 7,45+ 1,93 | 0,752+0,195 | 0,953+0,247 | 0,874+0,227 | 0,784+0,20
3aBO/I, Nevski
KOJIJIOH 20M
PITApB5-07 Metamnypr. | Mentha asiatica Boriss | 6,27+1,63 | 4,32+1,12 4,29+1,11 3,89+1,01 3,41+0,88
3aBO/I,
YKOJIJIOH 20M
PITApB6-01 Metamnypr. | Artemisia tenuisecta | 2,61+0,68 |1,317+0,342 | 0,481+0,12 |0,784+0,20 |0,644+0,16
3aBOJIJIOH NevskKi
1 km
apajibIKTa
PITApB7-01 AlitapkeH Artemisia tenuisecta | 2,11+0,55 |1,213+0,315 | 0,423+0,10 |0,566+0,14 |0,748+0,19
mraapeiHbiH | Nevski
YBITHIIII YCK
apacsl
PITApB8-01 AliapkeH Artemisia tenuisecta | 0,29+0,07 |0,101+0,026 | 0,054+0,01 |0,085+0,022 | 0,068+0,017
anryycy NevskKi
PITApBS-10 AlapkeH Ziziphora 0,73+0,19 |0,098+0,025 | 0,092+0,023 | 0,113+0,029 | 0,082+0,021
arryycy clinopodiodies Lam.
(Z.brevicalyx auct. non.
Juz.)
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7 — tabmuma. 2013-2017-x0K. TOMypakTa ChIMANTHIH KOHIIEHTpaIus Kodhuimentn

YarynepayH Yarysep ajbIHraH xepJiep Yary. Kc =
KOAY CaHbI C/Cy
PITAn1 Kanapik caktarery 14 530
PITAn2 KaJIIbIK caKTareuThIH )KOrOpY JKarkl 14 199
PITAn3 Kannpik cakTarel4ThIH TOMOH JKarbl 12 76
PITA4 Kannpik cakTarslMTEIH TOMOH Karbl 12 63,55
PITAOS Merannypr. 3aBoj, )oia0H 20 M 14 1004,5
apaJIbIKTa
PITAn6 Mertannypr. 3aBoIOH 1 KM, KOJII0H 12 88,5
100 M apanbikTa
PITAn7 AliTapKeH 11aapbIHbIH YBITHIIIT Y€K 14 55,65
apacsl, xoa0H 100 M apasibikTa
PITAmS AlinapkeH amryycy, xoamaoH 100 m 14 30,25
apaJIbIKTa

Tomypakra ceiManTelH ToMeH KoHueHTpanusicbiHaa bCK s>xoropynair,
Mucanbl, AiapkeH anryycynyH aiimarbigaa (PITAn8) ceiManThiH KOHIIEHTPAIUSICHI
tomypakTa 2,42 me/ke awl Ty3reH, ain smu bCK kagumku ramuymaga — Galium verum
L. — 0,04, coimanTeiH KoOHIEHTpanusachl 8,14 me/ke ra Gapabap Oonron (PIIAn4)
TOIypaKTa ©CKOH MUKe THIIKETYY mibi0akTa — Artemisia tenuisecta Nevski — BCK 0,1,
a3us Kkanoe3biHaa — Mentha asiatica Boriss — 0,2 (2013, xait).

Tomypak-eCyMAyK KaTapblHJIa OHOJIOTHUSIIBIK CHHUPWIYY Ko3(phuumreHTn
0,001 nmen 0,7 re veiinH TepmeneT. CbIMan NMPOBUHIUACHIHBIH HBIMAYY XKEPJIEPUHAC
oeckeH ecymayktepae bCKuun Oup kanua >xoropy skenauru ( 0,07 gen 0,7 re
yelnH) oenrmieHau (8-tadbmura).

8 — Tabnua. XalaapKeH chIMarn MPOBUHIUACHIHIA «OCYMAYK-TOITyPaK» KaTapblHIa
OMOJIOTHUSIIBIK CHHUPIITYY KO3 hUIIMESHTH

Ne YiryJiep ajbIHIaH KepJiep YaryaepayH BCK
CaHbI

1 | KangeIk cakTarsryd 26 0,001-0,01

2 | KanabIk caKTareaThIH )KOTOPY JKarbl 18 0,009-0,03

3 | KanabIk cakTareldThIH TOMOH Karbl 26 0,008 - 0,02

4 | Kannaplk cakTarsMTBIH TOMOH JKarbl 20 0,07 -0,73

5 | Mertamnypr. 3aBoj, xoJoH 20 M apajbIKTa 16 0,006 — 0,02

6 | Metamtypr. 3aBog0H 1 kM, xoi10H 100 M 0,01 -0,07
apajbIKTa 14

7 | AlilapKkeH aapblHbIH YbITHIII Y€K apachl, 0,02 -0,06
wona0H 100 M apanbikTa 14

8 | Alimapken amryycy, )koiaaoH 100 M apanbikta 18 0,012 -0,04
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ChIManThl TONTOO OOIOHYA ©CYMIYKTOPAYH HHAUKATOPJIOPY TAKTAIBI: A3Hs
xanob13pl — Mentha asiatica Boriss (6,27+ 1,63 me/ke) jxaHa WuKe THIIKEYY IIbIoaK -
Artemisia tenuisecta Nevski (7,45+1,93 wme/ke). Jemex, BCK TexHOreHmmK
y4acCTOKTOPAO Oy3yJraH, aj 3MH Ke30MeJIYK YIaCTOKTOPI0 OUp KbIilsia )KOropy JAer
KBIMBIHTBIKTOOTO  Oo0yoT. bynm  maameimatrtap  90-xeuimapmarer  (BCK=1,27,
B.B.EpMakoB) KbIMBIHTBIKTApAAaH ailbipManaHaT

WM3unmeenep TacThIKTaraHmail TOMYypaKTa CHIMAINTHIH — KapMaIbIIIBIHBIH
YKOTOPYJIAIIbl MEHEH, OCYMAYKTOPAO MbIif3aM YEHEMJIYY KOTOPYJI00CYy MIapT, OUPOK
JAWbIM 3JIe KapMallyy KOppessiuschl cakraina 6epOeiT. ChIManTbhlH KapMalIbIIIbIHBIH
OCYMIYKTOpPJI®  TONTONYyycYy Oup katap  (akTopiioploH K63  KapaHIbl.
BroreoXMMHUSITBIK YBIHXKBIPJArbl aUpPhIM KaTapJiapAblH OPTOCYHIATbl KOPPETSAIUSIIBIK
OaiimaHelnTap aHblH KO3 duiueHTHH (r) scenTeeHyH HerusuHae Oaamanabl (9-
Ta0JINIIA).

9 — tabnuua. XaiinapkeH cbIMall IPOBUHIUSACHIHIA «OCYMIYK-TOIypak» KaTapblHAa
KOppessiuus Ko3QPpuuueHTTepu

Ne Ocymayk TypJiepy Koppeasiuus
k03¢ dunuentu (r)
1 | Mentha asiatica Boriss +0,76
2 | Artemisia tenuisecta Nevski +0,33
3 | Ziziphora clinopodiodies Lam. (Z.brevicalyx auct. non +0,93
Juz.)
4 | Chondrilla lejosperma Kar. et Kir. - 0,19

l'eoxumusnvik axmopiopeo 6CyMOYKmMOpPOYH bIH2AUNAHYY PeaKyusiiapbl.
Dxonor >xaHa Ouoreoxumuk okymymryynap (B.B.Epmakos, 1991) tapaObinan
PKCTPEMANIBIK ~ TEOXUMHUSUIBIK  [IapTTapAa  OCYMIYK  OpPTraHU3MJAEpUHUH
MOPGONOTUSIIBIK ~ ©3reueslyKTepre Ayymap Oonyycy nanuiaeHreH. HWnumwii
U3WII06JI0p/16 ChIMall TEXHOTCHANK MPOBHHIIUACHIHIA KOXOTATTall yil OeeHUH —
Trifolium fragiferum L. »xana mapel kaakeiMasiH — Taraxacum officinale Wigg.
KapiuK ¢opManapbl OCITUICHTH.

ATBIHTaH  KBIUBIHTBIKTApABIH ~ HeruszuHue «Surfer-15»  mporpammacsix
KOJIZIOHYY MEHEH TOIypaKTa ChIMANThIH KapMaJIbIIIbl O0I0HYA KapTa-cxeMa TY3YJIay

(6-cyper).
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30,38 212,42 79,73 -

170
160
7127600 - 150
140
130
120
110
7127550 - 100
a0
os 30
z 70
3995650 3995700 3995900 3995950 &0

B - xanabik cakrarbry;
[ ] - xanmaelk cakTarel4ThIH TOMOH JKaThl;

[ -xanpik cakTarb9ThIH JKOTOPY JKArbl;
|:| - KAIIBIK CAKTATBIYTHIH TOMOH KAarbl,

6 — cypet. Kanaplk cakTarbluThIH aillaHAChIHIArbl TOIYPAKTa CHIMAIITBIH KapMayy
KapTa-cxeMachl (me/ke).

KOPYTYHAOY

1. XaiimapkeH KeH alMarblHaarbl KHHOBApIbIH MHUHEpAIIbIK Kypambl 80%
kuHOBaph, 19,9% kapOoHarTaH, ar 3MH ChIManThIH HOHIOpY pH=1,27 maanucunae
0os00py TakTanabl. KuHOBapAbl TEPMUKAIBIK HINTETYYAOH KalraH KaAbIKTapaa
(orapku) KOpProllyHJIyH, MBIIIbSKTBIH, CYPbMaHbIH KOHIICHTPALIUSCHIHBIH a3aibIIIbI
aHBIKTANBI. XalJdapKeH KaJJIbIK CaKTarblUbIHBIH KaJJAbIKTAPBIHBIH SPUTHUYTUTH
20%yy a30T kaHa Ty3 KACIOTAIAPBIH/IA JKOTOPY KYPOT.

2. bupunum >xomy XalgapkeH ChIMan MPOBUHIUSCHIHBIH TOIyparbiHaa
Y4acTOKTOp OOIOHYA CBHIMANTHIH KapMAaJBIIIBIHBIH KapTa-CXeMachl TY3YJOY.
ChIManThIH KOHIEHTPAIMICHIHBIH KOPCOTKYUTOPY KaIJBIK cakTarbiuta 456 me/ke
YKaHa METAJUTYPrUsIIbIK 3aBoi10 508 me/ke xoropy.

3. Ocymaykrepae chIManThiH KoHUeHTpamusacel 0,025-7,45 wme/ke deiinn
©3repoeT, ChIMANThIH KapMaJIbIIbl 6CYMIYK TYPJIOPYHOH: a3us ainobi3el — Mentha
asiatica Boriss 6,27 me/ke, nuke Tunkenyy mbibak — Artemisia tenuisecta Nevski 7,45
Me/Ke KOoropy 00yiopy aHbIKTalAbl. Tomypak-eCyMIYK KaTapblHIa OWOJOTHUSUIIBIK
cuHupuiyy kosdduimentu 0,771eH KOTOpy 3MEC, OH KaHa TepC Koppessiusiiap
OENITHIIEHIH.

4. MMlaxTagan 4yblkkaH cyynapaa cbiMantbiH AeHr?u 0,020 — 0,076 mxe/n
(BUK — 0,05 wmxe/n), OMPOK TEXHOTEHIUK Y4aCTOKTOPIO, YOAKTBLIYY KOJIMOJOpre
cansiuThipManyy ToemMmeH, BUKHbBIH AeHr21HIe K€ Oup a3 xKoropy.

5. XailapkeH cbIMan MPOBUHIMACBIHAA OCYMIAYKTOPAYH BIHTAMIAHYY
peaknusiapbl MOpGhOJIOTHSUIBIK ©3repyyepae, Koxorarrail yi 6emxenun — Trifolium
fragiferum L. »xama mapsl kaakeIMAasiH — Taraxacum officinale Wigg xkapiuk
dbopmanapsl Oaiikanar.
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IMPAKTUKAJIBIK CYHYILITAP

1. Meramnyprusuiblk 3aBOJJIOH UBIKKAaH KaJJbIKTap/bl TOCYy CYHYIUTaar,
ce0ebu KEePrUIMKTYY KajK KaibIT KaTapbl HaiilajdaHyyna, aHbl 4YEKTee 3apbLl.
Kennu kaseinl anmyyaa, Ttamyyda JkaHa Kafipa HIITETYYA® (TEXHOJOTHUSIIBIK
IPOLECCTEPAE) Y3TYATYKCY3 SKOIOTHSIIBIK KO30MOJ166 CyHyLITalaT.

2. Tonypak-eCyMIYK KamlTOOJIOPYH HU3WIAO6JIOPIOH AJbIHTaH >KbIMBIHTBIKTAP
XallapkeH ChIMall NPOBHHIMSCBHIHBIH AMJIaHA-4OUPOCYH KOPrOOAO SKOJIOTHUSIIBIK
MOHUTOPUHI Ty3yyre KoigoHyinaT. KPablH e€KMeTyHe KapalTyy Kypual Typras
YelipeHy KOpProo >kaHa TOKOW yapOachl MAaMIIEKETTHUK areHTTUTMHHH baTkeH
alMAaKTBIK OalTKapMaJbIThIHAH JKAUBUITYY Tyypanyy akt 6ap ( Ne 01-8/320, 30.10.
2018-x.).

3. Jduccepranusiiblk HIITHH TEOPHUSIIBIK KBIHBIHTHIKTapbl KOXayn «Xumusy,
«buonorus», «IKONOrMs >KaHa >KAPATBUIBIIITH MailagaHyy» OarbITTapbIHIArkI
CTYJIEHTTEPH YUYH >KaHa >KyMyIlI4y IpOrpaMMaiap/sl, JEKIUSIHBIH KOHCIIEKTUIIEPHH,
1a00paTOPUSIIBIK cabaKTapblH METOJAUKAIIBIK KOJJAOHMOJIOPYH TY3YYA© KOJAOHYyyra
cynywmranar. Om MamJIeKeTTUK YHUBEPCUTETUHEH KalbUITYy akThichl 0ap (Nel586,

05.12.2018-x.).
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Nmartanu kbi3bl KajbICKaHABIH «AJIaill TOO KBIPKACBIHAATrbI XalIapKeH
CbIMANl NPOBUHUMSICHIHBIH TONMYPAK-0CYMAYK KANTOOCYHYH JKOJOTUSJIbIK—
OnoreoXuMHusiJIbIK o3reveaykrepy» jaeren Temaga 03.02.08 - »skosorus
agucTuru  O0OWH4YA OHOJIOTHS WIMMIAEPHMHUH KAHAUAATHI OKYMYHIITYYJYK
AAPa’KACHIH M3IEHUI aJ1Yy YUYH Ka3bLITaH JUCCEPTANMICHIHBIH KbICKAa4Ya

KOPYTYHAYCY

Herusru ce3gep: cbIMall, METAJUTyPrUsUIBIK 3aBOJ, KAJJBIK CaKTarbl4, OOp
MeTaJuIIap, SPUTHUTHK, KaJIJIBIKTApP, TEXHOTCHIWK IMPOBUHINSA, OMOTCOXUMHUSIIBIK
LHKJL.

M3ui166HYH  00BbEKTHJIEPU.  TONYPAK-OCYMAYK  KamToOCy,  KaJIJbIK
CaKTareuTarsl KaJJbIKTap, )KEP YCTYHAOTY CyyJap.

M3uipeenyn makcatbl: Ajnail TOO KbIpKachlHAArsl XauJapKeH ChbIMal
MPOBUHITUSICHIHBIH TOIYPaK-0CYMIYK KalTOOCYHYH 3KOJIOTHSUIBIK-OMOT€OXUMUSIIBIK
©3re4YeJIYKTOPYH U3WILION.

N3ungeenyH  bIKMaJjapbl: Tanaa,  (U3HKA-XUMUSIIBIK: aTOMJIyK-
a0CcopOLMSIIBIK, (DOTOKOIOPUMETPHSIIBIK, CIIEKTPAIABIK AaHAIIN3.

M3uI166HYH HATBIMAKACHI KAHA KAHBLIBLITBI:  XalJapKeH ChIMall
MPOBUHITUSICBIHBIH  TOMYPaK-0CYMAYK KalTOOCYHYH a3bIpKbl y4dypjarkl a0asl
M3WIIEHAN. TeXHOTeHANK jKaHa KO360MOJIYK YYaCTOKTOP/IO CHIMAITHIH >KaHa Oarika
MUKPODJIEMEHTTEPIUH KapMaJbliibl OelruiaeH u. TeXHOreHIUK >KaHa Ke30MeJIYK
YYaCTOKTOPAO «TOMYPaK-6CYMAYK» KaTapblHIA OH >KaHa TEpPC KOoppesauusiap
TAKTAJJbl. XalJapKeH KeH alMarbiHAarbl KHHOBAPh MUHEPAJIBIHBIH 3pUTHYTUTUHUH
yelipeHYH pH MaaHMCHMHEH K63 KapaHIbUIbITbl aHBIKTANAbl. Kanablk cakTareryrarsl
KaJIABIKTAPJIBIH ~ JPUTHYTUTH  KUCJIOTaJdapAblH  KOHUEHTPAUUACBIHAH KO3
KapaHJbUIbITBl TaKTAIbL. Yeipe/e ChIMANThIH KaHAa OOp METAUIIAPJBIH KOTOpy
KapMaJlyyCyHa ©CYMAYKTOPJYH BIHTaWJIaHyy peakLUsUIapbl U3WIACHIU. XaWIapKeH
ChIMAI MPOBUHITUSICHIHBIH TOIYPAK KaTMAPBIHBIH YYaCTOKTOpPY OOIOHYA KapTa-cxema
TY3YJIAY.

KouagoHyy aeHI??ju:. auccepTauusuiblK WINTUH KBIMBIHTBIKTApblH KPHBIH
OKMOTYHO KapaiitTyy Kypyanm TypraH 4YeWpeHY KOproo xXaHa TOKOW dapOachl
MaMJIEKETTUK areHTCTBOCYHJIa KOJIJIOHyyra OoJIoT. AWnaHa-4edpeHy ChIMall >KaHa
00p MeTaJUIZlap MEHEH OyJIraHyyCyHYyH MaaJbIMaTThIK 0a3achbiH TOJNYKTaWT. Kamabik
CaKTarblyTarbl ChIMaIll KapMOO4Yy KaJbIKTApAbl YTWIM3AUUUIO0 OOIOHYA UIII-
yapajapAbl UIITEM YbITYyra KOJIJIOHYYCY MYMKYH.

Teopusnbik matepuanmap KOXKnmopao »konorus, XuMus, anjaHa-4oMpOHYH
XUMUSICBI, TEOXUMHUS JUCHUILUIMHATIAPHI OOIOHYA KYMYIIIYY MporpaMmaiap/ibl, OKyy-
VCYJAAYK KOMIUIEKCTEPAM KaHa JIaDoOpaTOpUsUIBIK cabakTapAa METOIUKAIIBIK
KOJIJOHMOJIOPAY TY3YYI'® KOJJIOHYNAaT.

Koanonyy Tapmarbl: 5KOJoOrus, aillaHa-ueMpeHy KOpProo, OHMOTEOXUMHUS,
OMOJIOT S, XUMHS.
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PE3IOME
auccepranuu  Mmaraqm  kbi3bl Kagbickan Ha  Temy:  «9KO0JIOTO-
OMoreoxuMuYecKrne 0COOEHHOCTH MOYBEHHO-PACTUTEJIBHOI0 MOKPOBA PTYTHOM
NPOBUMHIMU XaiiJapKeH AJIaiicKoro xpedrTa)», NMpeACTABJIEHHOH HA COMCKAHME
Y4Y€HOI CTeleHd KaHAUJaTa O0MO0J0ruH4YecKuX HayK no cnenuaasHoctu 03.02.08 —
IKOJIOT U

KiroueBbie cJjioBa: pryTh, METALIYPTUYECKUH 3aBOJ, XBOCTOXPAHWJIMIIE,
TSDKEJIBIE  METaJlIbl, pacTBOPUMOCTb, OTXOZbl, TEXHOTE€HHAs MPOBUHIMS,
OMOreOXMMHUYECKHUM LIMKI.

OO0beKkTbl HCCHEI0OBAHUA: TTOYBEHHO-PACTUTEIBHBIM  IOKPOB, OTXOJbI
XBOCTOXPAHWINILA, HA3EMHBIE BOJIBI.

Heap paGorbl: M3YYUTh  HKOJIOTO-OMOr€OXMMHYECKHE  OCOOEHHOCTHU
IIOYBEHHO-PACTUTENBHOIO TOKPOBA PTYTHOM NPOBHHIMM XaWJapkeH AJalicKoro
xpeoTa.

Metoabl  mccaeA0BAHMA:  IOJIEBBIE,  (PU3UKO-XMMUYECKHE.  ATOMHO-
abcopOLMOHHBIH, (POTOKOIOPUMETPUUECKUN, CIIEKTPATIbHBIA aHAIIN3.

IHosryyeHHbIe pe3yJIbTaThl M UX HOBHM3HA: V3y4yeHO COBPEMEHHOE COCTOSTHUE
IIOYBEHHO-PACTUTEJIBHOIO NTOKPOBA PTYTHOM NPOBHHLIMH XakJapKeH. Y CTaHOBJIEHO
COJIep)KaHUE PTYTU U APYIHMX MHUKPOIJIEMEHTOB Ha TEXHOTE€HHBIX M KOHTPOJbHBIX
ydacTKax. YCTAHOBJIEHbI Ha TEXHOTEHHBIX M KOHTPOJBHBIX YYacTKax Kak
ITOJIOKUATEIIBHBIC, TAK U OTPHULATEIBHBIE KOPPEISIUU B CUCTEME «IIOYBA-PACTEHUE).
Onpenenena pacTBOPUMOCTh MUHEpaa KHHOBApU XaWJapKEHCKOTO MECTOPOKICHHUS
B 3aBUCMMOCTH OT 3HaueHuid pH cpenpl. BelsiBieHa pacTBOPUMOCTH OTXOJOB
XBOCTOXPAaHWIMILA B 3aBUCUMOCTH OT KOHIIEHTpaluu KuciaoT. M3yueH Bompoc o
BO3MOYKHBIX PEAKLIMIX PACTUTENIbHBIX OPraHU3MOB Ha IIOBBIIICHHBIE COACPKAHUSA
TSDKEIBIX METAIOB U JAp. B cpeae. CocraBileHa KapTa-CxeMa MOYBEHHOIO MOKpPOBa
PTYTHOU NMPOBUHLMU XalJapKeH M0 y4aCTKaM.

CreneHb HCNMOJB30BAHUSA: PE3YyJIbTaThl PaOOThl MOTYT OBITH HCIOIH30BaHbI
['ocynapcTBEHHBIM areHTCTBOM II0 OXpaHE OKPYKAIOUIEH Ccpeapl W JIECHOIO
xo3siictBa MUC KP u MCX KP, a Take momojgHuTh 6a3bl JaHHBIX 110 3arpsS3HESHUIO
PTYTBIO M TSDKEJIBIMU METaUIaMU OKpY’Karolled cpenpl. J[aHHbIE CIOCOOCTBYIOT
pa3pabOTKe  MEpONPUATHH MO  YTWIM3ALMH  PTYThCOJAEPXKAIIUX  OTXOJOB
XBOCTOXpaHWIMIA. Marepuansl JAMcCCepTallMd  MCHOJB3YIOTCS B pabouymux
nporpaMmax U y4eOHO-METOJAMYECKUX KOMIUIEKCAX, JJIsl HAlMMCAHUSI METOAMYECKUX
pa3paboToOK K JIaDOPAaTOPHBIM 3AHIATUSAM MO JUCHUIUIMHAM: OOLIasi HKOJIOTHS, XUMHUS
OKpYXalollen Cpe/ibl, XUMHUSI, TEOXUMHUSI.

O06J1acTh MPUMEHEHHUsI: SKOJIOTHSI, OXpaHa OKpPYXalollel cpeibl, OMOreoXumus,
OMOJIOT S, XUMHS.
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ABSTRACT
of Imatali kyzy Kalyskan’s dissertation on: “Ecological and biogeochemical
peculiarities of the soil and vegetation cover of the mercury province of Haidarken,
Alai range”, submitted for the scientific degree of candidate of biological sciences by
the speciality: 03.02.08 — ecology

Key words: mercury, metallurgical plant, tailings, heavy metals,
microelements, solubility, waste, technogenic province, biogeochemical cycle.

Subject of research: soil-vegetaible cover, tailing waste, ground water

Research objective: to assess the ecological and biogeochemical features of
the soil and vegetation cover of the mercury province of Haidarken of the Alai range.

Research  methods: field, physico-chemical: atomic  absorption,
photocolorimetry, spectral analysis.

The results obtained and their novelty: The current state of the soil and
vegetation cover of the mercury province of Haidarken has been assessed. It has been
established mercury and trace elements content in the technogenic and control areas.
Negative correlations in the technogenic areas and control sites have shown positive
correlations in the soil-plant system. The solubility of the cinnabar mineral from the
Haidarken deposit has been determined depending on the pH values of the medium.
The solubility of tailings waste in acids was revealed. Possible reactions of plant
organisms have been evaluated and a schematic map of the mercury province
Haidarken has been compiled.

Efficiency: the results of the research can be used by the State Agency for
Environmental Protection and Forestry. It enriches the data on the database of
mercury pollution and heavy metals in the environment and develops measures for
the disposal of mercury-containing waste tailing. The dissertation materials can be
used in developing programs and educational complexes, methodological
developments for laboratory classes in the disciplines: general ecology,
environmental chemistry, chemistry and geochemistry.

Field of application: ecology, environmental protection, biogeochemistry,
biology, chemistry.
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