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Huccepranusael  koproo 2018-xeuiasiH  29-utoHma  caat 15%1a Ksiprei3
PecnyOnukachiHbIH YIYTTYK WiaUMAEp AKaJaeMUSIChIHBIH bronorus-ronypak Taanyy
nHcTuTyHyH (Kom nermszneeuy: KP bunum Oepyy xaHa miaum MUHHCTHpAUTH, Ol
MaMJIEKETTUK YHUBEPCUTETH) aJJbIHAArbl BEAOMCTBOJOP apaliblIk OHOJIOTHS
WIMMAEPUHUH JOKTOpY (KaHAMJATHI) OKYMYIITYYJIYK JapakacblH HM3JACHUI allyy
ooronua /[ 03.18.569 nuccepralusiiiblk KEHEIITUH >KbIMBIHBIHIA KOProyioT. laperu:
720071, bumkek maapsl, Uyl mpocnekTH, 265.

Hucceprammsuibik uin MeHeH Koiprei3 PecnyOnukachlHbIH YIYTTYK HIUMIEP
AxanemusceiHbiH BopOopayk kurenkaHacbhiHaH (maperu: bumikek imaaper, Yyit
npocrnekT, 265a), buonorus Tomypak-TaaHyy WHCTUTYTYHYH pPacMHil CalThIHAH:
https://bpinankr.kg./ sxana KP XKXAK caiiteinan: https://vak.kg. Taansriryyra 60510T.
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HNIITHUH KAJIIBI MYHO3/1IOMOCY

/luccepTanMsiHbIH TEMACBIHBIH AKTYAJAYYJYry. AJaMJbIH Ul apaKeTUHUH
HaTBIMKACBIH/A aliJlaHA-u4eHpPe/1e XUMHUSUIBIK AJIEMEHTTEPAUH KOHIICHTPAIUSCHIHBIH
KOTOpYyJIaraHibIirbiHa OallIaHBIIITYy HKOJOTHSJIBIK KeHreiiepre KeHYJI Oypyy
KOTOPYJI00J0, OMPOK anapblH TAOUTbI MUTPALMACHIH >KaHa KOHIEHTPAIUSChIH
ACKEe ajlyy 3apbll, aj TOOJdyy ImapTTapia Oup Tom buraaMm xypeT (Aiekcaxun P.M.
x.0., 1990).

blceik-KennyH aiinaHacblHOarel pagdOaKTUBAYY DJIEMEHTTEPIUH JKaHa OO0p
METaIIapAblH OMOT€OXMMHUSACH a3bIPKbl YOAKKa YEHHH >KETKUJIMKTYY H3WIJICHE
anek. buoreoxummk »aHa TeOXMMHK OKYMYIITYYJapAblH OepreH Oaachl OOIOHYA
blceik-Kei olyHyHYH XKapaTbUIbIl YOUPOCYHI® XKaHA THPYY OPraHU3MAEPAEC YpaH
KOTOPY KapMaJITaHJIbIThIHA OailIaHBIIITYy TaOUTHIM ypaHAyy OHMOT€OXUMUSIIBIK
npoBuHIMA 6oyn scenreneT (Kopansckuit B.B. k.0., 1968; Anekceenko B.A., 2016;
Kangeibae b.K., 2010). Omony MeHeH Oupre sjie pagdoOHYKIUIASPANH KaHa O00p
METaJUIIapAblH ~ 4Yelpene eTe bUlgaM Tapalyycy MeEHeH, OuocepaHbiH
00BEKTUJIEpUHJIE TONTONYy KOpKyHyuy Oap (/Ixenbaes b.M., XKonbonauer B.T.,
2009).

Tomypak KaTMapblHBIH pPaJMOAKTUBAYY OYJITaHyyCcy eTe KoomTyy OoiyI
caHajaT, aHTKEHU aHbIH HATBIKAChIHAA ailbll yapOa MPOAYKIMSIIAPBIH KOJJIOHYY
KaHa OHIYpYY MHPOLECCUHAEC PpaJUOHYKIHIJIEPAUH HYPJAHYYCYHYH TAaacCHUpPUHE
ayymap ©Oonor (AOmymmaee M.A., AmumeB Jx.A., 1998). AuneiHa Typras
MPOIYKIUSIIAPABIH CanaThl KaJKTBhIH JI€H COOJYryHa jkaHa OYTYHAeW pEeruoHIyH
KOOMYK-TICUXOJIOTHSIUIBIK ~ 0aKyOaTUbUIBITBIHA OJYTTYy TaaCUPUH THHTH3IIPUH
Oenruien KeTyy Kepek.

byra 6GalnanbimTyy aswsipkbl yuypaa blceik-KenmyH arposkocucTeMachiHIarsl
TaOUTBIA JKaHa JKacaliMa PaJUOHYKIMIJAEPIUH, OO0p METAUAapblH aiijlaHa-
YOUPOHYH OOBEKTTEPHUH]IE KAPMAJBIIIBIH aHBIKTOO OOIOHYAa  KOMIUIEKCTYY
HKOJIOTUSITBIK-PATNOOMOTCOXUMUSIIBIK ~ U3WIIIOONIOPAY  KYPTY3YY 3apbLTUbLIBITHI
KEJIUM JKETTH.

N3uapeenyn makcatbl kaHa wmuigerrepu. blcoik-Kenayn OGoronaars
arposKocucTemMazaa TONYpPaK-eCyMAYK KOMILICKCUH IKOJIOTUSITBIK-
PagoONOreOXUMHUSIIBIK 0aaltoo.

Byn MakcaTThl aTkapyy Y4yH TOMOHKYO MUIAETTEP KOKOJITaH:

e Dblceik-KennyH aiinaHacelHarel arposkocucTeMalapia raMMa-HypJaHyyHYH
AKCTIO3UIIMOHIYK ©JTYOMYHYH JACHII3IMH 0aanoo;

e Tomypakta, HmaH OCYMAYKTOPYHI® PaIUOHYKIUIJAEPAUH, MaKpo- KaHa
MUKPOIJIEMEHTTEPIMH KapMAJIBIIIBIH aHBIKTOO;

e Jla" eCyMAYKTOPYH KOJITOHYY MEHEH TOMYPAKTHIH (PUTOYYIIAHIBIPTBIYTHITBIH
AHBIKTOO;



e ERICA tool 1,2 xama NORMALYSA mnporpammanapbelHbIH MHaKeTTEPUH
KOJIIOHYY MeHeH blcbik-KenayH —annmaHacelHIarel  arpo3KOCUCTEMAIIAPBI
PAIMOIKOJIOTHSIIBIK 0aai00.

AJIBIHT aH KbIHBIHTBIKTAPABIH HIIUMHI KAHBLJIBITBI:

e Dblceik-KennyHn aiinaHacelHIArsl arpo3KOCHUCTEMAIAPABIH  PaIUOHYKIHMIIED,
Makpo- JKaHa MHUKPODJEMEHTTEp MEHEH OyiraHyycyHa  3KOJIOTHSJIBIK-
PaIoOMOreOXUMMSIIBIK KOMIUIEKCTYY 0aa Oepyy OMpUMHYM KONy KYPry3yJIyI,
JaH OCYMIYKTOPYH KOJIJOHYY MEHEH arpo3KOCHCTeMalapJblH TOIyparblHbIH
(UTOYYIaHABIPTBIUTHITEl AHBIKTAJIIBI.

e l3unneHun JKaTKaH pPETUOHIYH aWMarblHAArbl pajvauusiablk  (GoHAYH
AKCIO3UIUSIIBIK ©JTYOMYHYH KyOaTTyyiayry emdeHay. Tomypakra jkaHa JdaH
OCYMIYKTOPYHI® MAaKpO- aHa MHKPOIJIEMEHTTEPANH, PaTUOHYKIHIIEPINH
KapMaJIbIIIbl aHBIKTAJIJIbI.

e ERICA tool 12 xama NORMALYSA mnporpamMmmanapbiHblH TaKeTTEPUH
KOJIOHYY MeHeH blcwik-KenayH ainmaHachlHOarel arposKOCHCTEMAaapblHA
PaZAMO3KOJIOTUSIIBIK Oaa Oepyy.

N3unieeHyH npakTuMKaJAbIK MaaHWucu: Aibul yapba MUHUCTPIUTUHIE,
blcbik-Kenn  aliMakThlk  aljaHa-deipeHy  KOpProo »aHa  TOKOW  yapOa
OamkapmanbirbiHaa (kaibuityy akteickl — 13.11.2017), blceik-Ken Guocdhepanbik
aiiMarblHbIH - Aupekiusackl, Keiprei3 PecnyOnukachiHblH - CanaMaTThIKTBl  CaKTOO
MUHHCTPJIMTHHAH OOPYJIApAbIH QJJbIH ajyy JKaHa MaMJIEKETTHK CAaHHUTAPIbIK-
AIUIEMUOJIOTUSIIBIK KO36MeJ1e6 JenapTaMeHTHHAE *aHa Kelprel3cTaHibplH Oalika
TY3YMAYK  Oenymaepy  TapaObiHaH  Oyn  DJIEMEHTTEPAWH  KapMaJbIIIbIH
HOPMAJIJAIITBIPYY MaKCaTblHAA KOJAOHYIYIIy MYMKYH. Ajap pecnyOJMKaHbIH
KapTachlH TY3YY/le *aHa paguoOMOTreOXUMUSIIBIK PAOHIOIITYpPYYAa, OMIOHI0N 3Jie
allMakTarbl SKOJOTHMSUIBIK YBIHAJYYHYH ap TYPAYY JAapakacblH OMOTE€OXUMUSIIBIK
6aanoono, KPuein JXOXnopynyH okyy mporeccunae Oaamyy Oodymn caHanat
(xaiteLnTyy akThichl — 11.12.2017).

JluccepranisiHbl KOProoro CyHyll KbIJIBIHTAH HerM3ru :000J10py:

e blceik-KennyHn aiinaHachlHAArsl arposKocucTeMasnap/ia TaMMa-HypJIaHyyHYH
AKCMO3ULMSUIBIK ©TYOMYHYH JE€HID3JIMHUH 63repYILy.

e Tomypakra, JaH ©CYMIYKTOPYHI® PpaJdOHYKIMIJIEPAWH, MAaKpo- JKaHa
MUKPO3JIEMEHTTEPANH KaPMaJIbIILbI.

e JlaH ©CYMAOYKTOPYH KOJJIOHYY MEHEH arpo3KOCHUCTEMAHbIH TOIYpParbIHbIH
(UTOYYTaHABIPTBIUTHITBIHBIH KOPCOTKYUOPY .

e ERICA tool 1,2 xama NORMALYSA mnporpaMManapblHblH MaKeTTEpUH
KOJIZIOHYY MEHEH arpodKocHucTeMara pajiuosKoJI0TUsIIbIK 0aa Oepuiyycy.
N3neHyy4yHYH 3KeKeue CaJbIMbl: YIITYJIepay aiyy, IaspAo0, XUMUSIIBIK

ANIEMEHTTEPM KaHa paguoHyKkuaaepan ananmsgee YUWAHeH buonorus-romypak



TaaHyy MHCTHUTYTYHYH OMOT€OXUMUS JKaHa PAJHOIKOJIOTHS Ta00OpaTOPHSICHIHIA KaHA
[UTOTE€HETUKAJIBIK TECTTEp, OMOMHIUKAUIBIK bikManiap K. ThIHBICTAHOB aThIHAATHI
blcpik-Ken MaMiekeTTHMK YHUBEPCUTETHHWH TaOWTHIA wimMmaep KadempaceiHaa
WIMMHUN J)KETEKYMHUH KaHa aluCTEpJIMH KEHEIIWH 3CKE allyy MEHEH U3JICHYYYYHYH
03y TapaObIHAH XYPry3Yiay.

M3mi1166HYH  KbIMBIHTBITBIHBIH ~ ANIPOOAIUACHI. Nt Herusru
KBIMBIHTBIKTAPBI, MaTEpHAIIAPHl 31 apaliblk KoH(epeHIusIapaa MaalbIMIaI b
aHa TaJKyyJlaHAbl: «AlIaHa-4elpesery 0Op METaLIap KaHa PaJUOHYKIHIJIEP»
(Cemumnanatunck, 2008); «bopOopayk A3usHblH Ouochepanbik aiilMakTapbl TAOUTBIH
mypac katapel» (bumkek, 2009); «PannoskoaorussHeIH Kelreinepy »kaHa bopbop
Asusjgarsl  ypaH eHAYPYLIYHYH KaJJabIKTapblH Oamikapyy» (bumkek, 2011);
«I"eOXUMUSIIBIK  JKOJIOTHSIHBIH jKaHa OWOApTYPAYYJIYKTY CaKTOOHYH 3aMaHOan
keitreitnepy» (bumkek, 2013); <« Kam wiMMno3gopayH paarnoOHOIOTUSHBIH,
PAAMOIKOJIOTUSHBIH KaHa PaIuallisIIBIK TEXHOJIOTUSIIAPIbIH OHYTYYCYHYH 3amMaHOan
KelreiiepyHe OoyiroH ke3 KapambD» (OOHuHCK, 2016); «AmamablH Kamoo
YOUpPOCYHIOTY paJUOaKTUBIYY DJJIEMEHTTEp XKaHa paauoakTUBIYYJIYK» (ToMck,
2016).

N3un106HYH HATHIMKAJAPBIHBIH  KapbIsJIaHbIIIbL.  /ucceprauusiHbIH
KBIMBIHTBITEI OOrOHYa 17 WIMMHH HII, aHBIH HWYMHEH 4 Makajaa HHIEKCTOO
CHUCTEeMAacChIHa KUPI'eH YET OJIKOJYK WIMMHI OachUIMaliap/ia KapblsIaHTaH.

JuccepTanMsiHbIH  TY3YJYIly :KaHa kejaemy. [lucceprammst kupumryy, 3
O0enmymMIeH, KOPYTYHIyAaH, KOJJAOHYJITaH aaaOusTTapJblH TU3MECHHEH Typar. M
133 OGer, 23 cypert, 52 TabnuiaHbl, 0.3. MaiagaHbUITaH aAa0UATTAPIBIH TU3MECH
146, anbIH MYMHEH 21 YeT TWIJIETH aTalabIIITapabl KAMTBIMUT.

HUIITUH HET'U3I'N MASMYHY

1-6eaym. Wnummuii agabusarrapra cepen. ArposkocucreManap/ia XUMHSIIBIK
KaHa PAJAMOAKTUBIYY SJEMEHTTEPAUH KapMaibllibl OOIHYAa MaTepuasaapIbIH
KbICKaya aHayu3u Oepmiau. Kbelprei3cTangars! painoOUoreoXuMHUSIIBIK U3UIA06I10p
kapanael. blceik-Ken  almaHacelHbIH  Ke€p HMINTETYY AasHTTapblHA  KbICKAda
KapaTbUIBIIITHIK-KJIUMATTBIK MYHO3/16M6 OCpUIIIN.

2-0eaym. M3unneeHyH MartepuaJybl kaHa wmetoaaopy. blceik-Kennyn
allllaHachIHJArbl arpodKocucTeManapaa 12 Tekiiepyy TUJIKEeCH aliblHraH. Ap Oup
TEKIIEPYY THJIKECHUHEH JKOJIOTHSUIBIK-PaIuOONOTeOXUMUSIIBIK H3WIII06JI6p YUYYH
TOIYPaKThIH TyMyc KaTMapbiHaH (0-20 cM) yarynep anbiHabl. TeKmepyy TUIKECUHEH
Ky3ayk Oyynaineia (Triticum aestivum) nanbiabiH «ITHTEHCHBHAS), « IPUTPOCIIEPYM
80», «beszoctast 1», «Kazaxcran 210» >xaHa >xa3rsl apranbiH  (Hordeum vulgare)
«Hytanc 89», «Taanaii», «Ksuteimy, «Hans», «Kombaiinepy, « YHHOH» COPTTOPYHYH
YATYJIOPY aJIbIHTaH.



TomypakTeiH >kaHa ©CYMAIYKTOpAayH yiarycyH amyy b.M. JlxenGaes (2014),
FO.A. Kapmos (2015) xana U.A. Cob6omnes, E.H. bensesapia (2002) mMeTomuKaIBIK
CYHyLITapblHa BUIAMBIK XYPry3yJay. TomypakThlH >kaHa ©CYMIYKTOPIYH YJTYCYH
almyy Oup sie ydypla eCyMAYKTOPAOH >KaHa TOIMYpaKTaH ajbIHIbI. TomypakThIH
yiarynepyH anyyaa Keipreis CCPuHUH Tonmypak KapTachlH TY3YYA© KaObLl alblHTaH
TOMYPAKTBIH KJIACCU(PUKALUACHI KOJIJOHYIITY.

Makpo- XaHa MHKpPOARJIEMEHTTEPAU aHBIKTOO OOIOHYA AaHAJIM3JEp PEHTICH-
dayopecleHTTHK aHanu3 Meroay MeHeH Kaszakcran PecryOnukachlHBIH YIYTTYK
AIposIyK 0opOopyHYH Anpoiyk (u3MkKa WHCTUTYTYHYH AHAIU3IEPAUH SAPOTYK-
dusmkanblik MeTonnopy JabopartopusichiHaa skaHa Keipreiz PecnyOinkachiHbIH
YUAHbIH buosorus-tronypak TaaHyy HMHCTHUTYTYHYH OHOr€oXMMHs  KaHa
pamguoskonorus  jaboparopusiceiHna MI'A-915  cmekTpoMeTpuHIEe  aTOMIYK
abCcopOIIMst METO/Ty MEHEH aTKAPBUI/IBI.

TomypakTbiH >Kanmbl aHaMM3W  PecnyOnauKanblK — TOIMypakK-arpOXUMUSIIBIK
CTaHIUSCHIHBIH JA0OPATOPUSACHIHAA KYPIY3Yiay.

M3unpenyydy aiMakThIiH TaMMa-HYPJIAHYYCYH ©J46060/16 JO3UMETP-PaTuoOMETP
JNKC-96 kongonynny. Omueenep MAI'ATOHUH paguanusuibik abaiapl KyprakTbIKTa
V3WIJ0OHYH KOPCOTMOJIOPYHO bUIANBIK MIIKE alIbIPBLUI/BI.

TomypakTeiH YJITYJIOpYHIOTY, JaH ©CYMIYKTOPYHYH KYJIYHIOTY
paavoHyKIuaAepau aHblkTo0 YWAHBIH buonorus-ronypak TaaHyy HMHCTUTYTYHYH
OMoreoXMMusi JKaHa paaModKojiorusi JjabopartopusicbiHAa kaHa Ka3zakcran
PecnyOnukaceiHbIH YIIYTTYK SIAPOJIYK O0pOOpPYyHYH SAaponyk (u3nKa HHCTUTYTYHYH
AHanuzaepAuH AIpONAyK-(PU3UKaIbIK METOAI0PY Jad0paToOpHsIChIHAA KYPIYy3Yiay.
TomypakTbiH, JaH ©CYMIYKTOPYHYH KYJIYHYH YITYJIOPYHIOTY paavuOHYKIHIEPIUH
M30TONTYK KypaMblH aHBIKTOO Y4YYyH ramma cnekrpometp “Canberra” (GX4019
mozenu Genie-2000 S 502, S501 RUS nporpammMachl MEHEH) KOJIIOHYJITY.

VYpykrapaei canmarel ['OCT 12042-80 OoroHua aHbBIKTaNABL. byynanabia
KJICUKOBMHACBIH KaHa TOJTYK TEXHUKAJBIK aHAIM3UH aHbIKTO0 KPHBIH aifbln yapba
*KaHa Menuopauuss MUHUCTPIMIMHUH JlaH 3KCIepTU3achblHBIH ~ OOpOOPYHYH
Ja00PATOPHUACHIH/IA KACAIIBI.

blceik-Ken 001acThIHBIH jKep UIITETYY aliMarblHbIH T€HETUKAIIBIK TaaCUpPJIEPUH
aHBIKTOO YYYH OCYMAYKTOPIYH XPOMOCOMJIYK amlmapaTblHbIH Oy3yJyIIyH adblIl
KOPCOTYYCYHO HETU3JIEIT€H LUTON€HETUKAIBIK TECTTEP KOJIOHYIAY. M3unneeHyH
Marepuaibl KaTapbl WIMKTEHUN >KaTKaH alMakTarbl ap TYpAyY arpoleHO310pyHaH
YOTYJITYJITAH a3Tbl apIaHbIH JKaHa KY3AYK OyyJaiIbIH YPOHIepY Kapasibl.

XpomocoManapIbiH LUTOJOTHUSIIBIK MTpEnapaTTapblH Aasiplo0 KaHa YPOHIepIY
ectypyY b.K.KanapibaeBaun yCynayk KOJJOHMOCY jKaHa METOJMKAJIBIK KOPCOTMO
(1998) Ooronua kacajabl. JKBIMBIHTBIKTAPABIH  CTATUCTUKAIBIK  HINTEIMECH



ctaaaaptThik Metoaop (Epmoxun KO.U., [Tapxomenko H.A., 2005; Kanasidaes b.K.,
2006; IMmoxunckuit H.A., 1970) GoroHYa KXYPry3yaay.

3-06J1yM10 M3WII06J6PAYH HAaThIIbKalaphl )kaHa alnapAblH TAIKyycy OepuireH.

3.1 blcbik-Keaayn OowHaarsl TONYPAKTBIH SKAJNbI  AHAJW3HMHUH
KOPCOTKYYTOpY. I[IpoBUHIMSAHBIH yeruHae OaThill jkaHa 4bIrbill blceik-Kenayn
TONypak pailoHnopy OenyHyn kapanar. bupunum aiiMak — TyHayryHen Kopymay
allpUIbIHA YEWMHKM TOOHYH O€THH JKaHa TYIUTYK J>XK33TMHEH bapCKOOHro ueinH
KaMThIraH epeeHyH OaTbiil Oemyry. Ty3nyk OemyryHaery Tomypakrap 003 KYpeH
’KaHa a4yblK KYPOH.

KebOypeek HeiMIyy 601roH blceik-KenayH 4bIrsiimn aliMarsl KalTaH aHa Kapa
tonypakryy (MamsiToB, A.M., 1977).

TomypakTblH  JKajdlbl  AHAJIM3AEPUHUH  KBIUBIHTHITBL  3.1-Tabnunana
KepcoTyireH. WM3WIIEHHIT jKaTKaH PErHOHJOPAYH TEKIIEPYY THIIKECH TOOIYY-
epeeHAYK 003 KYpeH, aublk KYpPOH, adblK KalllTaH, Kapa KallTaH TOIyparbl 0oiyn
ACENTENET, MEXaHUKAJIbIK TY3YJYIly OOIOHYAa HETU3HHEH, KEHWI, OPTO *aHa 0o0p
YOII0 TONYPAKTYy. AWMAKTBIH 003 KYPOH, auyblK KYPOH TOMYpaKTaphbl YUYH I'YMYCTYH
a3 caHJa KapMaJbllIbl )KaHa MUHEPAJIBIK a3bIKTAHYYHYH 3JIEMEHTTEPH MEHEH Kam-
CBI3AYYJIYry MYHO31yY. AYbIK KallTaH, Kapa KalTaH TOIypakTapAarsl T'YMYCTYH
KAMTBUIBIIIB W3WIICHUII JKaTKaH alMakTbIH TOIYPAKTapbIHBIH TYPJIOpY YUYH
MYHO31YY OOJI'OH MaaHUCUHUH YETUH]IE 63repeT. Anap MUHEPAIAbIK a3bIKTAHYYHYH
ANEMEHTTepU kaHa (ocPopAyH, KaIMUAMH KbIMMBUILYY (opManapsl MEHEH
KETHILIIPIUK JACHrd3J€e Kamcbl3 OonroH. CypeTrenyn jKaTkaH TOIypakTap
HETU3WHEH a3 KapOOHATTYyy, TOMYPAKThIH SPUTMECHHUH ueiipecy mienouryy. 100 r.
tonypakta 10-20 Mr/skB OOJroH CHHHUpPYY KeJieMy TOMOH, K33 Oup yuypiaapaa
oprouo. benrunyy 60aroH10i, TyMyc TaTaan OpraHuKaiblk OMPUKMEIEPUHEH TYPYII,
00p MeETauIIapAbl aHa pPAAUOHYKIUIAEPAN OCYMAYKTOPre *aHa aHJaH apbl
OMOTreOXMMMSUIBIK YBIHXKBIPTa OTYLIYH a3aiTyyra KeMeK KepceTyI, Oaiyian ajiblIibl
MYMKYH.

3.2 blceik-KeoayH aijiaHACBIHAAIBI TONMYPAKTA PAaJIMOHYKJIMIICPAUH,
MaKpo- JKaHa MHKPO3JIEMEHTTEPAUH KapMaJibIlIbI. blceik-Kennyn
alllaHachIHJATBl TOIYpAKTap/Aa Makpo- jKaHa MUKPOAJIEMEHTTEPIUH KapMaJbIIIbIH
AHBIKTOOHYH aHAJM3UHUH O KBIUBIHTHIKTaphl 3.2-Tabnmmana kepcetyireH. A.IL.
BunorpanoB cyHymraraH OMOr€OXUMUSUIBIK KiaccuUKaus 00IOHYA TOIMYpPaKTarsl
AIEMEHTTEPIMH KapMaJbllibl CaJbIIITHIPMANyy KJIapKblHA KapaTta 4 HETu3rud TOIKO
Oeiryyre 60JIOT:

e Tomypakra KJIapKTbIH ©JJTY6MYHOH TOMOH KapMaJiraH AJIEMEHTTEP: TUTAH, XPOM,
Maprasen, TeMUp, HUKEeIb, FTajiui xk.0.

e Tomypakra KIapKThIH ©JI4YOMIOPYHYH JEHII3JIMHAEC KapMallraH 3JIEMEHTTEp:
KaJIMH, KaJablIUH, )Ke3, IIMHK, OpoM k.0.

e TonTonymy maanure 33 6o0m6oron snemeHTTep (2 nen 10 kinapkka uerinn): V,
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Taoanua 3.1-blcbik-KesayH 6010HIarbl TOMYPAKTBIH KAJIbl aHAJTU3WHUH KOPCOTKYYTOPY

AubiHrad xep | Tomypakrtbin | 'ymyc | CO, | pH | Cunupyy | @ochopayn | Kaumii- Banabik
THOU % % KOJIoMY, | KbIMMBLIAYY JTUH %
MI-3KB. ¢popmacel, | aamaunyy
MI/KT -Cy,
MI/KT N P K
Topy-Aiireip a. | bo3-kypeH 2,0 50 | 8,3 8 9,0 380,0 0,07 | 0,07 2,5
You-Capri-Oii a. | AYBIK- KYPOH 1,9 0,9 | 8,2 12,0 33,0 345.0 0,23 | 0,20 2,0
['puropbeBka a. | AUbIK- 3,5 1,1 (8,25 24 31,8 350,0 0,181 0,170 | 2,0
KaIlTaH
AHaHbBEBO a. Kamrran 3,85 25 | 8,0 23,5 32,0 355,0 0,15 | 0,18 2,2
YoHu- OpykTy a. | AYBIK- 2,5 3 8,0 18,5 10 360,0 0,122 | 0,13 2,1
KalllTaH
Tym a. AUEBIK- 3,25 | 0,22 | 8,0 22,6 17,3 372,0 0,156 | 0,147 | 2,4
KallTaH
MawmaH a. Kapa-xamran | 3,28 | 0,13 | 8,30 19,6 24.5 350,0 0,170| 0,170 | 2,3
Ysipak a. Kapa-kamran 4,5 0,06 | 7,8 22,5 35,0 380,0 0,3 0,22 2,5
Capyy a. Kamran 3,0 15 | 83 12,3 26,0 395,0 0,12 | 0,15 2,7
bapckoon a. AUYbIK- 2,29 | 1,76 | 8,40 14,0 30,0 278,0 0,112 | 0,195 | 2,0
KalllTaH
Tox a. Aubik- kypex | 2,39 | 0,92 |8,40 14,2 18,6 370,0 0,106 | 0,161 | 2,4
[op-bynak a. bo3-kypen 1,25 3,5 |8,40 7 7,0 300,0 |0,085| 0,06 2,3




Tabauua 3.2-blceik-KesnyH 000HIarsl TOMYypaKkTapAarbl XUMHAJIBIK 3JIEMEHTTEPANH KAPpMaJbIIIbI (MI/KT)

AJIBIHTaH Kep Tonypakrein | K, Ca, Ti, V, Cr, Mn, Fe, Co, | Ni, Cu, Zn, Ga,
THOH % % % % %
Topy-Aiirsip a. bo3-kypen 1,5+ 0,9+ 03+ | <220 |45+ 0,060 2,8 +|<44 |14+ 18 + 68+9 | 18 £
0,4 0,18 0,05 11 0,010 0,19 5 9 9
You-Capsi-Oii a. | Aubik- KypeH | 1,5+ 1,62+ 0,28+ | <220 |40+ 0,054 3,0 +|<54 |17+ 16 + 65+9 |22 +
0,4 0,18 0,05 11 0,010 0,19 5 9 9
I'puropreBka a. AupIk-kamrad | 1,8+ 1,38+ | 0,38+ [ <241 |53+ 0,070 3,7£0,2 | <62 |20+ 20 + 64+9 |16 =
0,3 0,16 0,06 11 0,011 5 8 8
AHaHBEBO a. Karmrran 1,9+ 1,78+ 0,33+ | <230 |48+ 0,060 29+02 | <46 | 18+ 25+ 70£9 |27 =
0,3 0,16 0,06 11 0,011 5 8 9
Yon- Opykty a. | Aublk-Kamrtas | 1,6+ 122+ 10,32+ | <214 |45+ 0,058 2,7 +|<5b1l |15+ 20 + 70£9 |23 =
0,4 0,13 0,05 10 0,009 0,17 5 9 8
Tyn a. Aupik-kamrad | 1,5+ 0,87+ [028+ | <214 |40+ 0,052 2,82 +]<43 |13+ 16 £ 6719 |30 =
0,4 0,13 0,05 10 0,009 0,17 5 9 9
MamatH a. Kapa-kamran | 2,0+ 1,96+ | 0,35+ | <237 |48+ 0,070 40+0,2 | <65 |22+ 32+ 77 £]30 £
0,3 0,19 0,06 11 0,011 6 10 10 9
UsIpaxk a. Kapa-kamran | 1,9+ 2,4+ 0,30+ | <220 |51+ 0,065 38+02 | <46 |20+ 27+ 75 +£|28 +
0,3 0,19 0,06 11 0,011 6 10 10 9
Capyy a. Kamrran 1,6+ 1,68+ 0,33+ | <235 |44+ 0,059 3,0£0,2 | <63 |17+ 23 + 739 |29 +
0,3 0,16 0,06 11 0,011 5 8 9
Bbapckoon a. Aupik-kamTan | 2,1+ 2,8+ 0,35+ | <239 |49+ 0,064 3,602 | <64 |16+ 22 + 75 +£|24 +
0,3 0,2 0,06 11 0.011 5 9 10 8
ToH a. AdpIk- KypeH | 1,6+ 1,82+ 0,29+ | <220 |41+ 0,058 3,10 +£|<56 |20+ 17+ 66+9 |26 +
0,4 0,18 0,05 11 0,010 0,19 5 9 9
[op-bynaxk a. Bbo3-kypen 1,6+ 1,1+ 04+ |<220 |44+ 0,062 3,0 +|<49 |15+ 16 + 65+9 |17 £
0,4 0,18 0,05 11 0,010 0,19 5 9 9




3.2 TalJ1. yJIaHAbICHI

AJIBIHTaH Kep Tonypakrein | Ge, As, Se, Br, Rb, Sr, Y, Zr, Nb, Mo, | Sn, Sb,
Topy-Aitirsip a. Bo3-1:§l(4§:H <10 <15 0,1 <5 148+£12 | 175+ 11 | 45+£5 | 205 |12+ <3 |<265 |<250
You-Capsri-Oii a. | Aubik- kypeH | < 10 <12 0,12 <5 |168+12 |168+11 |55+5 :56157 232 + <3 | <273 | <255
+17 | 3
I'puropreBka a. | Aubik-kamTan | < 11 <10 0,13 <6 |138+9 |203+13 |29+4 202 |11+ <3 |<280 |<269
AHaHBEBO a. Kamran <10 <13 0,15 <5 | 137+10 | 194+14 |25+3 ?I.E8144 IZOi 19 | <3 |<275 | <263
YoH- OpykTy a. | Aublk-KamTan | < 11 <11 0,07 <6 |[134+9 |196+13 |34+4 25182 12+ <3 |[<255 |<260
Tym a. Aupik-xamras | < 10 <15 0,09 <5 147+10 1214+ 14 | 23+3 T7l47 ?H: 1,9 | <32 (<262 |<248
Mawmad a. Kapa-xamran | <10 <14 0,1 <6 134+9 | 171+11 |30+4 19142 13+ <3 <257 | <274
YsIpak a. Kapa-kamran | <10 <13 0,14 <6 130+£9 | 165+11 |25+4 TSIS3 ?2 + <3 |<269 |<264
Capyy a. Kamran <10 <14 0,12 <5 140+ 10 | 196+ 14 | 27 +3 T8163 ?Oi 1,9 | <3 | <265 |<255
Bapckoos a. Avupik-kamTas | < 11 <13 0,11 <6 |135+9 |198+13 |36=+4 §6102 14+ <3 |<268 |<273
Ton a. Aupik- kKyper | <11 <12 0,08 <6 |183+12|165+11 |58+5 27107 34 + <3 |<270 | <260
[op-bynaxk a. bo3-kypeH <10 <12 0,09 <5 | 140+12 | 17511 |42£5 le8157 135i <3 |<278 | <250
+£17 | 3
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3.2 TabJ. yJaaHaAbIChI

AJIBIHTaH Kep Tonypakrein | Cs, Ba, La, Cex Pr, Nd, Pb, Bi, U, Th, Ra,
THOHU nx10'%

Topy-Aitirelp a. | bo3-kypeH <51 642 £83 | <66 |70+44 |<70 <72 |29+11 |<11 |7+4 |13+4 25

You-Capsi-Oii a. | Agblk- KypeH | < 55 652+83 | <68 |92+44 |<67 <67 |36+11 <11 |[8+4 |14+4 28

I'puropseBka a. | AYbIK- <50 802+91 <69 |77+40 |<74 |<76 |33+£11|<11 |74+4 |15+4 32,5
KallTaH

AHaHBEBO a. Kamran <60 796 £91 | <66 |72+40 |<72 <71 [28+11 <11 |7+4 |12+4 30,5

You- OpykTy a. | AYbIK- <53 795+£91 | <66 |75+40 |<72 <74 |31+11 |<11 |7+4 |12+4 30,5
KallTaH

Tym a. AUYEBIK- <62 796 £ 88 | <65 <61 <67 <70 26+ 10 | <11 8+4 | 13+4 225
KallTaH

Mamats a. Kapa-kamran | < 63 631 +£80 | <68 |76+40 |<71 <74 |22+11 <11 |<7 14+4 35

YsIpak a. Kapa-kamran | <59 621 +80 | <65 |72+40 |<67 <70 |[18+11 <11 |<7 12+4 28

Capyy a. Kamran <61 792+91 | <67 |65+40 |<70 <75 [29+11 <11 |7+4 |13+4 29

bapckoon a. A4bIk- <65 731+£86 | <69 |88+41 <70 <76 |22+10 |<11 |<7 13+£4 32,5
KallTaH

ToH a. AdBIK- KypeH | <67 672+83 | <68 | 10644 | <73 <73 |46+11 | <11 |8+4 |24+4 36

[op-bynaxk a. Bo3-xyper <57 645+£83 | <69 |75+44 |<75 <70 [25+11 |<11 |7+4 |14+4 23
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As, Sb, Nd, Pb, U, Th, Ra.
e Tomypakrtarsl opro4o Tonrtosyynarsl anementrep (10xon 30 knapkka veitns): Co,
Cs, Se, Sn.

Tomypakra KJIapKTaH >KOropy KapMajraH 3JIEMEHTTEPAUH ©4eMy ©3reue
KBI3BITYYHY apatar.

['amma HypiiaHyy OoroHYa TaOUTHIA paauanusuibiK (GOHAYH KyOaTTyymnyry ap
Kaiicel xepnepae 13 ten 23 mkP/caatka weitmn Ooisym, pecmyOiukanarsl KaObLT
anpiHTaH HOpMmadad ammaiT (60 mkP/caat). Tabureiii ¢GoHIYH e3repymry Kep
KBIPTBHIIIBIHJATEl ~ YpaH  JKaHa  TOPUM  paJMOaKTUBAYY  KaTapJjapbIHJArbl
AIIEMEHTTEPIMH OUpJIel HIMEC TapaJibIllibiHA OAMIaHBIIITYY.

buoreoxuMusnbik  kinaccudukamnus OOOHYA TAOWUTHIM  paTUOHYKIHIAIED
(**U,**°Ra,?*Th,"K) Tomypakra Hauap TonTomyycy MyHesayy (2 aen 10 ro ueiinakn
k1apk). TOmypakTa »kacaiMa pagHOHYKIHA - CSIHH KapMAIbIIIBl OCITMICHICH
yekTeru aeHranucH ammait (PKH - 99).

Takrtan aWTkaHma, TOMypakTa MakKpo- J>KaHa MHUKPORJIEMEHTTEPIUH
KOHLIEHTpAUUACHl ap KaHJai KapMmaiapbl OenruieHau. Anapasl OMp Hede TONTOPro
Oesryyre 6o0T: TemeH enueMaery kapmanrangap (Ti, Cr, Mn, Fe, Ni, Ga, Sr, Y, Zr,
Nb, Bi); nHopmanbia verunaermiep (N, P, K, Ca, Cu, Zn, Ge, Br, Rb, Mo, Ba, La,
Ce); nauap (V, As, Sb, Nd, Pb, U, Th, Ra) xxana oprouo (Co, Cs, Se, Sn) canma
TONTOJITOH 3yieMeHTTep. JKaNnbIChiHAH airaHjaa, Oyja MPOBUHIUSALA 00p METasuiiap
MEHEH TOMYypPaKThIH OyJITaHbBIIIBl yHAaaJaH YbIKKAH TalllTaHIbLIapra OalIaHbBIITYY.
OwroH101 371€, Typak kajnapra KOJJIOHYJIyydy KeMyp, ap KaHJal eHep KaiiapablH
Kaiipa MINTETYYCYH/O >KaHa TaOWThI OMOTEOXUMUSIIBIK TpolieccTepae (Too TEKTep,
TOMypaKTap, 6CYMIYKTOP jKaHa JKaHbIOApsIap) TOMypaKTa >kaHa Oarika 00beKTHIIepe
00p METAUIAAPIbIH JKaHAa PAJUOHYKIUIACPINH CaHBIHBIH >KOTOPYJAIIbIHA AJBII
kerer. Pagnoaktueayy smementrep (“°U, 22Th, *°Ra, “K) nauap Tomronymy menen
MYHO3/6J16T.

3.3 blcbik-Keua aiiianacbiHAarbl JaH OCYMAYKTOPYHIO PaJavOHYKJIWIIEPIANH,
MAaKpo- KaHA MUKPO3JIeMEHTTEePAMH KapMaJibIIIbl.

AN. TlepenbMannbiH (1989) CyHYIITOOCYHYH HErM3UMHIE XUMUSIIBIK
AIIEMEHTTEPIUH OMOJIOTHSUIBIK CUHUPYY KaTapblHa bUIAMBIK, alapAbl HETU3TH TOPT
TOIKO 0eIyyre 0O0JIOT:

1. XKurepmyy OMONOTHSIIBIK TONITOMYYAArkl 2JIeMEeHTTEp: Br.

2. Kyuryy Ouonorusuibik Tontoonyyaarsl anemenrrep: K, Zn, Ca, Na, Sr.

3. OpTOHKY OMOJIOTHSIBIK TOMTOONyynarsl anemeHtrep: Mo, Ni, Cu, Ag, As, Ba,
Mn, Pb, Co.

4. Hauap >xaHa eTe Havyap OMOJOTHSIIBIK TapThill ayynarsl snementrep: Cr, Fe, Sb,
Sc, W, Th, Rb, Cs.
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JlaH eCYMIYKTOPYHYH YPYKTapbIHIAATHl PATHOHYKIUIICPANH TaMMa-CIIeKTPO-
METPUKAJIBIK ~ AHBIKTAJIBIIIBIHBIH ~ HAThIKamapel  3.6-TabnuuacelHga OepuireH.
Bapablk  pagMOHYKIMAZEPre Hadap dOTyNTYy MYHe3Iyy, oup raHa CKipH
OMOJIOTHSIIBIK CHHUPYY Kodddurmentu 5,3 Ty Ty3eT.

OmeHTHn, OU3IUH U3HIII06JI0p TOMOHKY16M KBIMBIHTHIKKA aJIbIN KEJIJIH:

- JlaH eCyMAYKTOPYHYH YpYKTapbIHAA K33 OMp MaKpo- >KaHa MHUKPOIJIEMEHTTEPINH
KOHIICHTPAIUACHI OJIYTTYY albIpMadbLIBIKTAD MEHEH MYHe3menreH. JKeruiicus
canaa kapmanrauzgap (Br, Sr, As, Co, Cs), emuemays uernnaermiep (Ca, Na, Ag, Ba,
Mn, Pb, Fe, Th, Sb, Sc, W), Tontonyyra myHe3ayyiep (Zn, Mo, Ni, Cu, Cr, Rb)
CBISIKTYY TONTOPTO OOIYHY.

- PaagmoakTuBAYy AIEMEHTTEPIWH HW30TONTOPYHYH OWOJOTHUSIIBIK  TONTONYY
kod(urmenTn 1 1eH TOMOHYPOOK KaHa ajap AaH ©CYMIYKTOPYHYH ypYKTaphIHIA
TONTOJIOOM  TypraHjabIlbl  AHBIKTANABL.  Pamuonyknuwanep  Y4YH — aiblHTaH
KBIMBIHTHIKTAP U3WIJEHTCH OCYMIYKTOP/I© OCNTHICHIeH YeKTeTH KOHIEHTpaIUsIaH
ammnaiT, Oupok Oamka (QOHIYK >KEpJepre CalbIIThIpMAlyy ejJ4emMy Oup a3
KOTOpypaax.

- ABBIpKBI yuypla OKaNMbICBIHAH  OSKOJOTHSUIBIK  abaiablH  HadvapJaliblHa
OailnaHpIITYy, OyJIroouy 3aTTap a0aHbIH arbIMbl, KaaH-4adyblH apKbUIYY Ja KEJTUIIH
MYMKYH. OCYMAYKTOpre anap *ajaObIpakTapbl apKbUTyy TYIIYITY MYMKYH.

34 [an OCYMAYKTOPYH namgajaHyy MEHEH TONMYPAKTBIH
(utoyyIaHABIPIBIYTHIIBIH AHBIKT00. byynalineia xana apnanbiH 1000 ypyryHyH
cajMarbl M3WIJICHUII, 5 paiioHA0Ty apmaHbiH canmarbl 41-50,7 T yerunmge Oosmy.
ApnanbiH QakThuIapra Herusaenre abipmadslibikTapsl 0,19-0,35 ty3ay. byn 6omco
1000 ypyKTyH caiamarsl K0 OepuiIreH alblpMaubUIbIKTAPAAaH AllIbI KeTIETeHAUTUH
TYWyHaypay. An smu Oyyapaiiaein 1000 ypenynyH canmarel 38,3-45,52 1 yeilun
e3replly. ApnaHblH XOropky emyemy Ketu-Ory3 paitonynna — 50,7 1, TOMOHKY
emyeMy ToH parionyHna — 41 r Gosryn OGaiikaibl.

M3ungeHred Kbuiiapbl ap KalChl arpoOLEHO3JI0pJ0 OCTYPYJITeH OyyaaiabiH
YPOHIOPYHYH OHYMIYYJIYTy HeruzuHeH 85-98%, apnanbikbl 80-93% Oomymn, ToeMeH
©3repMelIyYJIyry kepceTyiay. Jlemek, ypenaep ceOyy, aiilo0o MakcaTTapbiHIa
KOJIJIOHYJIca OOJIOT.

blceik-Kennyn aitmanacelHaarsl arposkocucTeManap/ia ecTypyJreH Oyynai
Oapapik  paiiongopao 3-4-kimacchiHblH YeruHje. ToH, Ax-Cyy palloHAopyHIa
kieiikoBuHa — 19%, blcsik-Keun paitonynaga — 20% Ty3ay, ain 4 kiaccka aan KelerT.
XKertu-Ory3 paiionyana — 26%, Tyn paitonynna — 25%, anap 3 ximacc Ooiym caHaniar.

3.3., 3.4.-cyperrepe MaH OCYMAYKTOPYHYH TaMmblp MEpPHUCTEMACHhIHBIH
KJIETKJIAPBIHIA XPOMOCOMAJBIK Oy3YJdyyHYH HETH3TH THUOTEPH KEITHPHITEH.
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Tab6uauna 3.6-bByynaiabiH ypyrynaa paimoHyKJIMIEPANH CANbIIITHIPMALYY aKTUBAYYJIYTY, BK/Kr

AJBIHTaH Kep 24Th | 25Rg | 2%%pp 214p; 210py, 228~ 24pa | 22pp 212 21ThH | %k 13706
Topy-Aireipa. | o 1 | 15 | g 42 |28+6 |10£3 |<10 |>] %9 <3 |4%04 14
0.7 139
Hou-Caper-Oi | g | 14 | g <3 5047 |16+4 |<9  |>% *l1g <3 |39 | g
a. 0.7 1 49
IPUTOPLEBIAR 10 <18 741 |5e2 4248 |11£3 |12%7 |00 7|19 <4 i455§ <15
AHBHBCBOA. g, 4 |9 |gr] | <5 3345 (843 |10+5 g’é =112 <3 i15402 <13
Hou-Opykrya. | g <10 | <7 <9 19+7 |18+3 |<8 L9 17 <3 4915 1 g9
0,6 + 46
Tym a. 1,7 + 4104
<10 <12 |<2 <3 0+8 |9+3 | <1l |} 11 <4 |y <2
Mawar a. 9+4 |<9 6+ 1 4+1 |55+6 |<4 <8 <08 |8 <3 173273 <08
Herpax a. <10 |<10 |<5 442 [35+6 |12+3 |<11 3; tlges |<4 izgg <11
Capyy a. <10 |<12 |<8 <3 40+5 |15+3 |10+5 2L Flg <4 |083 |15
0,7 +42
bapckooma. | o |10 g1 |4+2 |53+8 |<4 12+7 |42 *lq0 <« |34 gy
0.7 149
Tor a. <9 14+7 |9+1 |9+2 |18+7 [22+3 |<10 (3)§ 11847 |<3 255159 <1,3
IHop-bynaka. 1¢, 4 |10 |<7 <4 31+6 | <4 <10 |1+05 |10 <3 i352(? <12
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3.3 - cypoT. AHa-TeJ10(ha3aibIK IVIACTHHKAJIAP: a) sKa3rbl apnajaarbl
XPOMOCOMAJIBIK KOMYPO, 0) Ky3IYK OyyAaiaarsl XpoMaTHIIHK KOIYpPo

3.4 - cypoT. AHa-Tej10(pa3anbIK IVIACTHHKAJAP: a) Oyyaaii Tyrei y3yHaycy
MEHEH, 0) apmna KaJrbi3 Y3YHA1YCY MEHEeH

Kapanran mpemaparrapasin  xkannsl  canel — 5000. 93  xpomocomainbik
Oy3ynyynyH wuuHeH: 18,2 % tyreit y3ynaynep, 44 % xanrei3 y3yHayaep, 5,4 %
XpPOMOCOMAJIBIK ~ Kemypesiep kana 32,2 % xpomaTHaIuK Kemypesep Oomym
anbIkTaael (3.6 - cypet). Cyperre KepceTYIreHaoH, XpOMOCOMAJBIK Oy3ylyyHYH
cnektpunae Oyymai (Triticum aestivum) skana apmanein  (Hordeum vulgare)
YPYTYHYH TaMbIp MEPHCTEMACHIHBIH KJIETKaJapblHAa JKaIrbl3 Y3YHOAYJIOp KaHa
XPOMaTHIINK KOIYpeJsiep ChIAKTYYy abeppauusiaapbl 0achIMAYYIyK KblIaT. MbIHAaH
MYTareHJIMH XUMISUTBIK TaOUSATHI TAaCHUP STTH JIETCH KBIMBIHTHIKKA KEJIce OOJIOT.
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3.6 - cypoT. [laH 6CYMAYKTOPYHYH YPYTYHYH TaMbIP MEPHCTEMACHIHBIH
KJIETKAJAPbIH/IA XPOMOCOMAIAP/AbIH 0y3yJIyIIYHYH HEeIrM3I' THIITePH

blceik-Ken aiinanacelHmarsl arposkocucTeMajapia JaH ©CYMIYKTOpYHYH
YpYKTapblHa I[MTOT€HETUKAIBIK HW3WIAOOJIOPIYH KBIMBIHTHIKTApel OotoH4Ya ToH
alBIIIBIHBIH TETEPETUHACTH YKA3Tbl apIaHbIH XPOMOCOMABIK Oy3ylyyCYHYH KOTOPKY
KBIIITHITBl Oaiikanasl. MyHy blcbik-Ken oWIyHYHYH I€OXHMHSUIBIK ©3re4eIyTryHe
OaiaHBIITHIPABIK. AJ1 TOO TEKTEPH, TOITypPAKTAPhl, KOJI, ©36H JKaHa KEP aCTbIHIArbl
CYyJIaphbl, KeJl 46KMeJepy ’kKaHa TUPYY OpraHU3MEpU ypaHra OallbIThUIraH ypaHIbIK
OMOTCOXMUMHUSITBIK TIPOBUHITUSHBI KOPCOTOT.

blceik-Ken aimanaceiaaars! xa3rel aprnanbiH (Hordeum vulgare) skana ky3ayk
Oyynaiimern  (Triticum  aestivum)  ypyryHaarbl — Tamblp  MEPUCTEMACBHIHBIH
KJIETKAJIAPBIH/Iarkl XPOMOCOMAJIBIK a0eppalusHbIH KbIITHITH 1,4-2,2 %nb1 (opTOUo
1,86 %) ty3zer. M3ungee paloHAOpYHIArbl aH ©CYMIYKTOPYHYH T'€HETHUKAJBIK
anmapaTblHa XUMUSJIBIK JJIEMEHTTEp PAAHOHYKIHUIIACPANH alKajbllibl MEHEH
CHUHEPTeTHKAJIBIK TAACHPUH THUTU3HUILIN MYMKYH.

3.5 ERICA xkoMnboOTepauMK NpPOrpaMMachiH KOJJIOHYY MEHeH aiijiaHa-
YOHPOHY PATHOIKOJIOTHSIBIK 0aan00. AKBIPKBI Ke3lep/e >KapaTbUIII JKaHa
TEXHOTCH/IMK YOHPOHYH DKOJIOTHSIIBIK, OIIOHY MEHEH OUpre 3¢ pajno3K0IOTHSLIIBIK
MOHHTOPHHTHUH OTKOPYY YYYH KOOYHY® KOMITBIOTEPAHMK TIporpaMMaiiap >kKaHa
MaTeMaTUKaJIbIK MOACIACIITHPYY KOJIIOHYIIyI *xypeT. Erica tool 1,2. mporpammacsr
— Oyn >xep OeTuHIerw, IEHHW3 >KaHA TY3Cy3 CYYJIapAblH JKOCHUCTeMaJlapbIHIa
pamuaIysuIbIK  KOOTCY3IyKTy 0aajloo YYYH  KOJJIOHYJIAa TypraH MpOrpaMMaibiK
KaMChI3/100. TomypakTarsl kaHa Cyyaarbl paaHoOHYKIUIISPIMH KapMaJIbIIIbIH OWITYY
MEHEH OyJ mporpamMma eCyMIYKTep, sKaHblOapiiap aHa Oalllka OpraHu3Miaep YUYH
ACENTOONOPYH JKYPry3eT, MOACIACHITHPET >XaHa PaJAMOAKTHBAYY HYpIaHYYCYHYH
emuemyHe Oaa Oeper. Erica tool 1,2. mporpammachkl TOMOHKY apaKeTTepIHH
AITOPUTMHUH KaMTBIUT (3.7-cypeT).
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3.7 - cyper. Erica tool 1.2. nporpaMMachIHBIH CTPYKTYPACHI

baanoonyn anementrepu 3 OelyMaeH Typar. Oreplie paauanusuibik (akTOpAyH
eJluU6MY TOMOHYPOOK 00jico, aHma 1-0eayM MeHEH uekTenyyre 0o0yioT. Aj sMu
pamuanusuiblk - (aKTOpJyH dYeru skoropy Oosico, aHma 2-0edaymae yilaHTyy
cynymTanar. Tupyy opranumzepre paauanusuibiK GakTOPAYH TUUTU3TEH TaaCUPHUH
Jarel Tareipaak 0aanoo yuyH 3-0enym komnmonynat. blceik-Ken aiimanackiHmarst
arporeHo3A0pAyH ToOoKenayyiayk ¢akropynyn cymmackl 0,70-0,90xy Ty3er. 3.14-
CYPOTYHII® ©6TYOMIYH Kbl KyOaTTyyIyTy KOPCOTYITOH.

Hartrwritkana:
- XKanner Tobokenayynyk daxropy 0,90 Ty3ny. Paguonyknuanep 60roHYaA KOTOPKY
To6OKeIAYYIYK daktopy “°Ra — 0,83 Gaifkamsl.
- Opranu3mIepIuH HypJaHyyCYHYH TBIIIKBI J103aChIHA PAAHMOHYKIUICPINH HWINHEH
a3 eT9eMy KOIIOT.
- OpraHu3maepIuH HypJIaHYyCYHYH WYKH J103aChIHA PATUOHYKIHIIECPIUH apachiHaH
HETH3TH CalbIMABl ““Ra ©3reuye MOXTOPro aHa »SHUIYEKTepre komoT (2,27
Mk['p/caar).
- HypnanyyHyH 3H KOTOpKY CHHUPWJITEH J03aChIH TOMOHKY OPTaHU3MJIEP: MOXTOP
*aHa >HmIeKTep (2,49 MxIl'p/caar), 6aganmap (1,1 mxl'p/caar) anpimar.
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Total Dose Rate per organism
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3.14 - cypoeT. O146eMIYH KaJNbl Ky0ATTYYJIYyry

- MoxTop ’kaHa SHUITYEKTEp Oalllka opraHu3Mjepre KaparaHja paauoHyKIUIACPAU
2%y _ 286 Br/kr, “°Ra — 16,3 Bbr/kr, 2*Th — 19 Br/kr, **’Cs — 28 Br/kr keGypeex
YOTYATYY JKOHIOMIYYJIYTYHO 33. Ajap Y4yH ToOOKenAYYayK koddduimentu 0,25tn
TY31Y.

- Erica tool 1,2 mporpamMmachIiHBIH PagioOHOJIOTHSIIBIK TaaCUPJICPUHUH MaajbIMaT
0a3acblHa  BUIAMBIK ~ OEpPWIreH  JAMANO30HIOPIOTY  THUPYY  OpTaHU3MIEPIIUH
HYpJaHYYCYHJa TYPJIOPAYH KBIIITHITbIHA CTATUCTUKAIBIK MAAHMIIYy IMEC.

3.6 blcbik-Keaayn alJIaHACBIHIATDI arpo’KocucTeMagap/bl
NORMALYSA  nporpamMmajiapblHbIH  NAaKeTTEPUH  KOJJAOHYY  MeHeH
PaaAMO3KOJIOTUSIJIBIK 02aJ100.

NORMALYSA — Oyn paguaiusuibIk KOOTICY3AYKTYH WIMMHA HETU3UH KaMChI3
KBUTYY YUYH KOJJIOHYJYYdy KaHa PaHOaKTHBAYY OynraHyyra KaObUIraH sKepiepan
KaJIbIObIHA KENTUPYY CTpaTerusulapblH HMINTEN Yblra TypraH IporpamMMaiibiK
kaMcbi300. NORMALYSAHBIH KOMIOHEHTTEPH ap TYPAYY TOPT MOAYJIra
HeruznenreH (3.16-cyper):

1. PagManusinbIH OyJarblHBIH MOJYJY. AJl KaJJblK CaKTOOYY d>Kai, OyJiraHraH
XKepJiep, TOO TEKTEPUHWH KaJIJBIKTAPhl, Ta3 e CYIOKTYK KaJIIbIKTaphl 0ap KeH
gypira TypraH JKepjep »aHa KEH Ka3bUIbINl aJbIHBIN JKaTKaH TYMKYpJep, >Kep
YCTYHIOTY JKaHa >Kep acThIHAArbl OyJraHraH CyyJap ChISKTYy OyJranraHn
onocdepanbik 00BEKTTEPACTH PATUOHYKIHAICPANH adara, >kep YCTYHIOry JKaHa
’KEP aCTBIHAATHI CyyJapra TallTAJIbIIIBIH 3CCITOOTY MOACIICPAN KaMTBIMIT.
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2. TpancmopTTyk  MoayJab. An  Oynranyy  OyJakTapblHaH ap  TYPAYY
KaOpUIIaredTapra armocepansarsl, >KEp AacThIHIArbl K€ JKep OeTHUHAETH
CyyJnapAarsl paAuOHYKIUIACPANH TalIbLTYyyCYH 3CENTOOUY MOJCIIEPIN KaMTHINT.

3. Kadbimarel4ThlH MOAYJY. ANl ap TYPAYY XEpAUH TUNTEpU (ai100, KAWBIT,
TOKOM ’KaHa Kailpak »epJiep), umaparrap, *ep YCTYHAery cyyiap (Kejjaep >kKaHa
JIapeisiap), KyIyKTap ChIIKTYY KaOBUIAArblMTapiarsl  paauoOHYKIUICPIUH
TAIITalyyCyHYH TAIIBUIBIIIBIH JKaHa TOMNTOJIYYCYH JCENTeedy MOJAEIACpPIH
KaMTBIUT.

4. OmyemMayH Moayay. Anap TYpayy TonTopAory (bIMBIpKai, »am Oanjgap, 4oH
agamjap) ajaaMjiapra »aHa >Kalaibl >KapaThUIBIIITBHIH ap KaHJah TYypJIepyHe
KEKede eTYoMIepIy ICENTOO YIYH MOJIEIAEPAN KAMTHIMT.

SOURCE TRANSPORT RECEPTOR

Tallngs (cover) ~ Atmospheric | 4ng Infant
Contaminated land ~ Groundwater Crop Land Child
Surface unoff  pastyre Land  Adult
Forest
Lake/River

Well

3.16 - cyper. NORMALYSAHBIH MOAY/11apbI

blcbik-Keanyn alluIaHACHIHBIH HapTTapbiHa bLIIANBIK
PAAMOHYKJIM/IEPAUH TYLIYYCYHYH TYPAYY JKOJJAOPYH 3CKe aJlyy MeHeH
KAJKTBIH OMP KbLIIbIK HYPJIAHYY 6JT46MYH 3CENTOO.

Kanktein yu typayy (1. wonmop, 2. 6anmgap, 3. siMbIpKaiaap) TOOYHYH >KaJIIibl
OTYOMYH PAAMOHYKIUICPIUH ap TYPAYY KOJJIOPYHAH KHPYYCYH ICKE aayy MEHEH
acenreoo (3.20-cyperT):

* Aupik abagarsl e1ueM1ep (CHIPTKBI, a0a jkaHa a’dpo30JII0p MEHEH JIeM alyy);
* MekeMeHUH WYMHAETH 0T9oMAOP (CHIPTKBI J)KaHa WHTANSIIHSIIBIK);

* CyyHy naijjajaHyyaH ajablHI'aH eJI46MIeD;
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* AiipT gap6a 6CyMAYKTOPYH KOJIOHYYAATbl ©T90MIeD;
* CyT ’kaHa 3TTU KOJAOHYYJarbl 6 T46MIeD;
* JIeHu3 a3bIKTapbIH KOJIJAOHYYAArbl J14OMIOP.

#7 Korexcr @ st
= 4| -Bce Tunbl -

.D, Moaens '@‘ [ i

; " Dose from

&/ Ynpasnetue bubnnoTexoit. .. occupancy

CHHXpOHM3MPOBaTh ¢ BubnnoTexoi indoors
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.\
Q Onuuu \@‘ Dose from
5 S— occupancy
/" BpemeHHsie pAzbl @ outdoors
@ MapameTpel (V|
2 RN,
: ) Dose from
MogenupoeaHie Q. ingestion
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E:_[‘ Avarpammel @ i
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i i Oryetl \Y ?

: _of crops
=
Dose from
ingestion
of milk
L and meat >
=
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ingestion
of marine
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\. |

Total
dose

3.20 - cypeoT. ZKajansbl KbLIBIK 6J1496M/1Y 3CENTOOHYH MO/Ie/H

Koipreiz PecniyOnukacbiabia 201 7-KbU1AbIH 29-HOSAOPBIHBIH “‘Paguanusiibik
KOOMNCY31yK XeHYHHery Ne224uy TexHUKaJbIK PErjJaMeHT MbIM3aMblHA BIIAWBIK,
KaJIK Y4yH 3(Q¢eKkTuBayy eJUeMAYH 4Yerd >KbUulblHA | M3BTEH asbipaak Ooymry
oenrunenrex. blceik-Ken aiimaHachIHBIH MIapTTapbIHAA PAAUOHYKIHIICPINH OapabIK
Taacup JTYY >KOIIOPY OOIOHYA KaJIK YUYH JKBUIABIK ©T46M OCITUIICHTeH YEKTEH
AIlIaNnT.

KOPYTYHAY
1. Tamma-Hypnanyy OoroHYa TaOWTIbI paavalUsiIbK (QOHIYH KyOaTTyynyry
M3WIICHUNT JKaTkaH aiimakta 13T1eH 23 wmkP/caarka deillmH xeTeT, OUPOK
pecnyOnuKaarsl KaObLT aJIbIHTaH HOpMaaaH ammant (60 mxP/caar).

2. blcbik-Ken aitianachlHBIH 003 KYpPOH, ayblK KYPOH TOIypaKTapbl YYYH
TYMYCTYH a3 CaHJia KapMaJjblibl kaHa GochopayH KeIMMBUIAYY (opMamapsl skaHa
KUIMM  MEHEH  KAaMCBhI3JAJblllbl  TOMOH.  Tomypakrarbl  Makpo-  »KaHa

MUKPOAJIEMEHTTEPIUH apachblHaH TONTONYYHYH 4 TOOYH Oeiiyyre OOJOT: JKETHUILCH3
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emuemaery kapmaineimsl (Ti, Cr, Mn, Fe, Ni, Ga, Sr, Y, Zr, Nb, Bi), Hopmanbx
yerunne (Ca, Cu, Zn, Ge, Br, Rb, Mo, Ba, La, Ce), mauap (V, As, Sb, Nd, Pb, U, Th,
Ra) xxana optouo (Co, Cs, Se, Sn) canja.

3.  Jlan ecyMIYyKTepyHYH VYpYKTapblHAa HW3WIJACHT€H JJIEMEHTTEpP ap TYpPAYY
KOHIIEHTpaIsiga KapMairan: ketuiicusz emdemae — Br, Sr, As, Co, Cs, HOpMaHbIH
gyernane Ca, Na, Ag, Ba, Mn, Pb, Fe, Th, Sb, Sc, W, Ttomnromyyra myHe3myy
anemeHTTep Zn, Mo, Ni, Cu, Cr, Rb men Genrunenmu. XKypry3yiareH Tuemienyy
aHATH3Ep, PAAMOAKTHBIAYY OIeMeHTTepauH wusoromropy (2°U,?°Ra,?*’Th,"’K)
M3WIJCHUNT JKaTKaH JlaH OCYMIYKTOPYHYH YpYKTapblHIa TOJTOJOON JkaHa
OCJITMJICHTeH YEeKTer KOHIICHTpAllMAJlaH alllllail TypraHibirbl KepCoTYJAy, OUpPOK
Oamrka GOHAYK KepIepre CANBIIITHPMATYy e14eMy OUp a3 )KOoropy.

4,  JlaH eCYMAIYKTOPYHYH YPYTYHYH TaMbIp MEPHCTEMACBIHBIH KJICTKAJIAphIH/IA
XPOMOCOMAJIBIK OY3YyJyYHYH CaHbl TaOWUTBIN KOpPCOTKYYTYH uderunae 1,4teH 2,2re
YeHUH ©3repyJeT. YPYKTapblH cajaMarbl )kaHa OHYMAYYJIYTY HOPMaHbIH YEeTHH/IE.
KielikoBrHaHBIH KapMaJbIllibl OOIOHYA arpOdKOCHCTEMaHbIH JaH ©CYMIyKTepy 3-4
KJIacCTarel COPTTYyJiykka Themenyy (19aaun 26 %ra yeitnn).

5. blceik-KenayHn aiimaHacklHAArel arpo3KOCUCTEMANAPAbIH MIAPThIHIA THPYY
OpraHU3MJIEPANH paJAHAlMUIBIK HYpJIaHYYCYHYH eiueMYHYH KyOartyynyry (Erica
tool 1,2 mporpammachkIHBIH paguoOUONOTHSIIBIK (M (DEKTEpUHUH MaajabiMaT 0a3achl
00roHYa) 6Te YOH 3MecC, TOOOKeNIyYayK daktopy 0,72neH 0,90ro uelinH Ty30T.

6. blceik-KenayH aiymaHacelHIAa pagMOHYKIMAAEPAUH TYLWIYIIYHYH ap TYPAYY
KOJITOPYH AICKE allyy MEHEH KaJKTBIH KBUIIBIK HYpPJIAHYy ©J4eMy OeIruiieHTeH
yekTeH (1 M3B/KbLIbIHA) AIIITANT.

MNAUJTAJTAHYY BOIOHYA CYHYIITAP

1. blcbik-Kennyn ainaHachlHIarel TONMypakTa jaHa JaH ©CYMIYKTOPYHIO
MAaKpO- aHa MHKPOIJIEMEHTTEPAUH, PATUOHYKIUIICPANH KapMaJbllllbIH anaHa-
4oUpe10 HSKOJIOTUSJIIBIK MOHUTOPUHT KYPry3yyae Kojaonyyra Oonor. Kypuan
TypraH 4YeWpeHy KOproo jkaHa TOKOH dYapOackl OoroHua blcbik-Ken aiimMakThik
Oamkapyy MaMJICKETTUK areéHTCTBOCYHYH XKaWblITyy akThichl — Ne 1 (13.11.2017).

2. quccepTanusuiblk UIITUH K33 Oup O6enymaepy KOXKubH «DKonorus xaHa
KApaThUIBIIITE  TaljanaHyy»  OarbIThIHAArbl — CTYJAGHTTEp  YYYH  JICKIIMS,
MPaKTUKAIBIK, CEMHHApPJbIK JKaHa JIa0OpaTOpHUsUIBIK cabakTapAbl O©TKOPYY.o
kositonynat. K. TeiHbicTaHOB aTbiHaarel blcbik-Kesr MaMieKeTTHK yHUBEPCUTETH, aKT
No2 11.12.2017.

3. 'ymycTyH a3 kapMabliibiHa Oaitnansityy blceik-KennyH aitianaceiHaarst
arpo3’KOCUCTEMAIAP/IBIH TOMYPAKTAPBIHBIH OHAYPYMAYYJIYTYH >KOTOpyJaTyy jKaHa
CaKTOO 3apbUIYBLIBIIBl OPTAHUKAJIBIK KaHa MHUHEPAIABIK KEP CEMUPTKAUTEPIHA O3
yOareiHaa KOJI0OHYY, aibul 4ap0a 6CYMIYKTOPYH KOTOPYIITYPYI aii100 jkaHa Oarka
arpOTEXHUKAJIBIK U YapaJlapAbl CAKTOO CyHYIUTAJaT.

21



JUCCEPTALIUSIHBIH TEMACHI BOIOHYA KAPBIK KOPT'OH
OMI'EKTEPJIUH TU3SMECHU:
. Kanabi6aeB, B.K. Paanoskoiornyeckuidi MOHUTOPHUHI 32 HCKYCCTBEHHBIMU U
€CTECTBEHHBIMU  PAJAMOHYKIUJAMU B  IMOYBEHHO-PACTUTEIBHOM  KOMILIEKCE
arpoakocuctem [Ipuncceikkynbs [Tekcr] / b.K. Kangsi6ae, T.3. TokroeBa, b.M.
Jlxerbaes // CO. Hayd. Tp. VMeXIyHap. HAyd.-TIpakT. KOHG. «TspKempie MeTaibl
U paJIMOHYKJIHUIBI B OKpY>Katote cpeae». — Cemeit, 2008. — C.224-231.
. TokroeBa, T.J. EcrecTBeHHblE pPAAUOHYKIUABI B  arpodKOCHCTEMax
[Ipucceixkkynbst [Tekcr] / T.9. ToxroeBa // Bectanuk KA3HY Cepus
skostoruyeckas. — 2010. — Ne3 (29). — C.42-48.
. TokroeBa, T.J. PaamoOuoreoxumuyeckass OI€HKAa IOYBEHHO-PACTUTEIBHOTO
nokpoBa [Ipuncceikkymbs [Tekct] / T.O. TokroeBa // N3Bectuss BY30B. — 2010.—
Ne4. — C. 40-43.
. TokroeBa, T.J. Ile3uii-137 B arposkocucremax Ilpucceikkynbs [Tekcr] / T.O.
Tokroesa // Hayka u HoBbIe TexHONMOTHH. — 2010. — Ned, — C. 114-116.
. TokToeBa, T.J. DKo0I0ro-0MOreoXMMHYECKasi OLIECHKA COBPEMEHHOIO COCTOSHUS
nouB [Ipuncceikkynbs [Texer] / T.O. TokroeBa, b.K. Kannpibaes, b.M. [Ixen6aen
/l C6. wmarepuanoB Il wmexnaynap. xkoHdp. «CoBpeMeHHbIE MPOOIEMBI
F€OXMMHUYECKON AKOJIOTUU U COXpaHEHUs1 OuopazHooOpazus». — bumikek, 2013, —
C. 85-89.
. ToktroeBa, T.J. Paanoskonoruyeckass oueHka arpo3kocucteM [IpUHCCBHIKKYIbs
[Texcr] / T.O. TokroeBa, b.K. Kangsibae, b.M. JIxxenbaeB // CO. mokiamoB
MOJIOZICKHOU KOH(. ¢ MeX. ydacT. «B3risim MOIoabIX yYeHBIX HAa COBPEMEHHBIE
MpoOJEMBbl  Pa3BUTHSA  PATUOOMOTIOTHH, PAJAMOIKOJIOTHH W PagUAIlMOHHBIX
TeXHoJIorui». — O6HMHCK, 2016. — C.220-222.
. Kaaabi6aeB, Bb.K. Pannoskonorudeckuii MOHUTOPUHT TIPHOPEKHOM 30HBI
ouochepnoit repputopun Mccbik-Kynb [Teker] / b.K. Kannpi6aes, T.3. Tokroesa,
B.M. J[lxxenbae, b.T. Xonbonauer // CO6. Hayd. Tp. V MexayHap. KOHQ.
«ParoaKTUBHOCTD M PaJMOAKTHUBHEIC 3JIEMEHTHI B Cpejie OOUTAaHUS YCIOBEKa». —
Tomck, 2016. — C.277-281.
. ToxkroeBa, T.J. buomnaukanus OKpyXarOm€d Cpeabl C HUCIOJIb30BAaHUEM
3epHOBBIX KyJlbTyp B arpoiieHo3ax Hccwik-Kymnbckoit obmactu [Teker] / T.O.
ToxkroeBa, b.K. Kanasibaes, 5.M. JIxxken6aes // Universum: Xxumust 1 OUOJIOTHS. —
2017. - 3(33). - C. 8-10.
. I’xen6aeB, b.M. PamnoOnoreoxmMmuueckas OIICHKA ITOYBEHHO-PACTUTEIBHOTO
nmokpoBa arpodkocuctem llpuncceikkynbs [Tekct] / b. M. JIxenbaes, T. O.
ToxtoeBa, b. K. Kangsibaes //Tpynst Ouoreoxumudeckoir mpabopaTopuu
NucTutyTa reoxumun u aHanutudyecko xumuu um. B.M. Bepuanckoro PAH. —

2017. —Towm 26. — C. 402-406.
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TokroeBa Tamapa JpkunHOexkoBHaAHbIH «blcbik-KeqayH ailyiaHachIHIATBI

arpo3KOCHCTEMAHBIH TOMYPAK-OCYMIAYK OHpreJielITUTHHE 3KOJOTHSJIbIK-

paanoOouoreoxuMusiJIbIk 0aa Oepyy» naeren Ttemaaa 03.02.08 — »skoJiorus,

agucTuru OOHYA OHOJIOTMS WIMMACPUHUH KAHAUAATHI OKYMYHITYYJYK

AAPaXKAChIH U3ICHUII AJIYY YUYH Ka3blITaH JMCCePTANUSICHIHBIH KbICKA4a
KOPYTYHAYCY

Herusru ce3aep: kapMalbllibl, KIAPK, TOMYpPAK, AaH 6CYMIYKTOPY, XUMHUSIIBIK
AJIEMEHTTEpP, PAAHOHYKIHJIACD, XpoMOcOMalbIk abepparus, Erica tool 1,2,
NORMALYSA.

N3unpee od0bekTHcH: bIchik-KenayH aiyiaHachiHIarbl arpo’KOCUCTEMaHbIH
TOITyparsl )KaHa JIaH 6CYMAYKTOPY.

N3uinneeHyH MAaKcCaThI: blcsik-Kenayn alJIaHaChIHAArbI
arpO3KOCUCTEMACHIHBIH TOITyPaK-6CYMIYK KOMIUJIEKCUHE JKOJIOTHSLIIBIK-
PaarnoOMOreoXuMHUSIIBIK 6aa Oepyy.

N3unnapgee bIKMajiapbl: Tajaa, J03UMETPUKAIIBIK, PEHTIEH-(IYyOPECLEHTTHK,
aTOMIYK-a0COpOLMSUIBIK, TaMMa-CIEKTPOMETPUKANIBIK, OWOMHIUKAIUSIBIK >KaHa
LATOT€HETHUKAIBIK.

AJIBIHI'aH SKBIMBIHTBIKTAP JKAaHA HaTblizKadap: Auradksl ony bIChIk-
KennyH aiilaHachlHIarel arpo3KOCUCTEMANIapblHA PATUOHYKIUIAEPACH, MaKpoO-
’aHa  MHUKPODJIEMEHTTEPJACH  OyIraHbllIbIH  KOMIUIEKCTYY  SKOJOTHSIIBIK-
PaaoOOMOTEOXUMUSIIBIK 0aaioocy >KYPYTY3YJYI, JaH OCYMAYKTOPYHYH K33 Oup
napameTpJiepuH eJ14ee O0oroHYa TOMypakThiH (UTOYylnyynyry aHblkTayngsl. ERICA
tool 1,2 xana NORMALYSA mnporpammanapblHbIH NAaKETTEPUH KOJJOHYY MEHEH
blcwik-Kennyn aitnanackiHaarsl arposKocucTeManapblHa paInodKOJIOTHUIBIK 0aaioo
KYPry3yaay. ArpodkocucreManbid Tomypaktapsl a3z (V, As, Sb, Nd, Pb, U, Th, Ra)
xana optouo (Co, Cs, Se, Sn) canza TonToayry MEHEH MYHO3/10J100PY aHBIKTAJIIbI.
Tomypak kanTooCyHAa TOMOHKY XUMMSUIBIK 3JieMeHTTepAuH kapMaisimbl (N, P, K,
Ca, Cu, Zn, Ge, Br, Rb, Mo, Ba, La, Ce) Oysiranbaran aiiMmakrapra MyHe31yy OOJTroH
(GoHIYK  KOPCOTKYYTOpJAYH ueruHjae eo3repeT. [‘amma-Hypnanyy  OoroHua
paauanyusuIbiK (POHIYH JCHIIAIM YEKTYy HOpMaJarbkl JEHIIIJACH AalllllalT jKaHa
PAAMOAKTUBIAYY  DJEMEHTTEPJIUH  HM30TONTOPYHYH  OHOJOTHUSIIBIK  TONTOJYY
ko3 dunrentu 1aeH aspipaak. JlaH 6CYMAYKTOPYHYH YpYT'YHJIa Hadap TOINTOIyyra
MYHe31YY dJieMeHTTep: Zn, Mo, Ni, Cu, Cr, Rb.

IMaiixananyy O0orwoH4Ya cynymrap: MiutuH marepuanigapsl ailiaHa-4edpeHYH
OOBEKTHJICPUHICTH XUMUSJIBIK KaHa PAIMOAKTUBAYY DJIEMEHTTEPANH KapMaJIbIIIbIH
AHBIKTOOJIO 3apbUIIBIK KaTapbl ACENTEITCHIUKTEH, aHbl ailjlaHa-4eMpeHy KOproo
’KaHa TOKOW uapba MaMJIEKeTTHK areHTTUTH, aWbll 4Yapba MHUHHUCTPIUTH JKaHa
Koipreiscrannpin  Oamka Oenymmepy TapabbiHan 0.3. KOXKmopmo «Oxomorus»
OarbITBIHIATHI CTYJEHTTEP YUYH KOJIIOHYJIYIITY MYMKYH.

Kosnonyy Tapmarbl: D3KOJIOTHS, JKOJOTHUSUIBIK TE€OXUMHS, PaTUALUSIIBIK
AKOJIOTHS, ANJIaHA-YOMPOHY KOPTOO.
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PE3IOME
KaHauaaTckoi auccepraunu ToktoeBoii Tamapbl JpKUHOEKOBHBI HA TeEMY:
«IKO0JIOTO-PaTUO0HOTeOXUMHIYECKAS OllEHKA MOYBECHHO-PACTUTEJIBHOTO
KOMILIEKCa arpodkocucTteM IIpMHCCBIKKYJIbSD> HA COMCKAHME YY€HOH CTelneHHU
KaHAUAaTa 0MOJIOTHYEeCKHX HaYK 1o crnenuaabHocTu 03.02.08 — 3xostorust

KawueBble cioBa: colepxaHue, KIapK, I0YBA, 3E€PHOBBIC KYJBTYpHI,
XHUMUYECKHE 3JIEMCHTBI, PaJIHMOHYKIHIbI, XpOMOCOMHBIC abeppanuu, Erica tool 1,2,
NORMALYSA.

OO0beKkTbl HMCCIEIOBAHUS: T[OYBA M 3E€PHOBBIE KYJIBTYpbl arpo3KOCHCTEM
IIprunCCBIKKYIBS.

eabr padoTbI: KOMIUIEKCHAs 3KOJOTO-PaMOOMOr€OXUMHUYECKAsl OIEHKa
MMOYBEHHO-PACTUTEIHHOTO KOMILIEKCA arpo3KocucTeM [IpuncChIKKyIbS.

Metoabl  HCCJIeIOBAHMSI:  TOJEBbIC,  JO3UMETPUUYECKHM,  PEHTIECHO-
(bIyopecIeHTHBIH, aTOMHO-a0COpPOIIMOHHBIH, raMma-CrieKTpOMETPUYECKH,
OMOWHIMKAITMOHHBIC U ITATOTEHETHICCKHE.

IHoayyeHHbIe pe3yJbTaThl U MX HOBM3HA: BIECPBbIC MIPOBEJCHA KOMILICKCHAS
HKOJIOTO-PaANO0NOTCOXUMUYECKAs OIICHKA 3arpsA3HEHUs arpo3KOCUCTEM
[IpuuCCHIKKYIbS PaAMOHYKIUIAMU, MaKpO- W MHKPOIJIEMEHTaMu, OIpe/eieHa
(DUTOTOKCUYHOCTH MOYB arpoO’KOCHUCTEM MO HEKOTOPHIM IMapaMeTpaM H3MEPEHHU Y
3€pHOBBIX KyJbTyp. I[IpoBemeHa paauosKoJOTHUECKas OIIEHKAa arpodKOCHUCTEM
[TpuKCCHIKKY/IbSI ¢ TIOMOIIBIO TAKeTa NPUKIAAHBIX mporpamm Erica tool 1,2 wu
NORMALYSA. VYcTaHOBJIEHO, YTO TOYBBI arpo3KOCHUCTEM XapaKTEPU3YHOTCS
cmabeiM HakoruienueM V, As, Sb, Nd, Pb, U, Th, Ra u cpemnum Co, Cs, Se, Sn.
Conepxanne snementoB N, P, K, Ca, Cu, Zn, Ge, Br, Rb, Mo, Ba, La, Ce B
MMOYBEHHOM TOKPOBE BapbUPYET B Mpejenax (POHOBBIX 3HAYEHUN, XapaKTEPHBIX IJIs
HEe3arps3HEHHBIX TEPPUTOPUNA. YPOBEHBb PAIMAIIMOHHOTO (DOHA MO TaMMa-U3Ty4YCHUIO
HE TIPEBBINIACT MPEAEIBHO JOMYyCTUMOT0, KOI(P(GUIUEHTHI OHUOJOTHUYECKOTO
HaKOTUICHUSI U30TONIOB PaJIMOAKTUBHBIX 2JIEMEHTOB MeHble 1. B ceMeHax 3epHOBBIX
KyJBTYp cilaboe HakormieHue xapakTepro it Zn, Mo, Ni, Cu, Cr, Rb.

PexoMeHgaluM 1O MCHNOJb30BaHUIO: Marepuansl padbOTbl MOTYT OBIThH
WCIIOJIB30BaHbI JIJI1 HOPMHUPOBAHHS COJEPKAHUS XUMHUYECKUX W PaJHOAKTHBHBIX
AJIEMEHTOB B OOBEKTaX OKpYKawIiel cpeasl ['ocymapCTBEHHBIM areHTCTBOM IIO
OXpaHE OKPYKAIOWIEN CPElIbl U JIECHOMY XO3SMCTBY, YUPEKIACHUAMU MUHCENBbX03a U
JIPYTMMH BeJIOMCTBaMU. TeopeThueckue JaHHbIC BaXKHBI JUIS pacUIUpeHUs 0a30BBIX
JAHHBIX DKOJIOTMYECKOW TE€OXUMHUHU M PAJAMOIKOJIOTHUH, MPU YTCHUH KYPCOB JIEKIIUN
JUIs1 CTYICHTOB 10 HampaBJieHUIo « JKkojorus» B BY3ax.

OO6sacTh MPUMEHEHHUsI: DKOJIOTHSI, DKOJOTHYECKAsT TE€OXUMUS, paJHaIliOHHAS
AKOJIOTHS, OXpaHa OKPYKAIOIIEH CpeIbl.

24



RESUME
to dissertation of Toktoeva Tamara Erkinbekovna on the theme "Ecology-
radiobiogeochemical assessment of soil-plant complex of agroecosystems of the
Issyk-Kul region ** for the degree of candidate of biological sciences, specialty
03.02.08 — ecology

Key words: content, clark, soil, cereals, chemical elements, radionuclides,
chromosomal aberrations, Erica tool 1.2, NORMALYSA.

Objects of research: soil and cereals of agroecosystems of the Issyk-Kul
region.

Objective: complex ecology-radiobiogeochemical assessment of the soil-plant
complex of agroecosystems in the Issyk-Kul region.

Research methods: field, dosimetric, X-ray fluorescence, atomic-absorption,
gamma spectrometric, bioindication and cytogenetic.

The obtained results and their novelty: for the first time carried out a
comprehensive ecological-radioboigeochemical assessment of the pollution of
agroecosystems of the Issik-Kul region with radionuclides, macro- and
microelements, and the phytotoxicity of the soils of agroecosystems for some
parameters of measurements in cereals.

Radioecological evaluation of the agricultural system of the Issyk-Kul region
was carried out using the Erica tool 1,2 and NORMALYSA software package. It is
established that the soils of agroecosystems are characterized by a weak accumulation
of V, As, Sb, Nd, Pb, U, Th, Ra and mean Co, Cs, Se, Sn. The content of elements N,
P, K, Ca, Cu, Zn, Ge, Br, Rb, Mo, Ba, La, Ce in the soil cover varies within the
background values typical for uncontaminated areas. The level of radioactivity of the
gamma - radiation does not exceed the maximum allowable, the coefficients of
biological accumulation isotopes of radioactive elements is less than 1. In seeds of
grain crops, a weak accumulation is characteristic for Zn, Mo, Ni, Cu, Cr, Rb.

Recommendations for use: work materials can be used for the valuation of
chemical and radioactive elements in the environmental objects by the State Agency
for Environmental Protection and Forestry, institutions of Ministry of Agriculture and
other departments. Theoretical data are important for expanding the basic data of
ecological geochemistry and radioecology, when reading lecture courses for students
in the field of "Ecology" in higher education.

Field of application: ecology, ecological geochemistry, radiation ecology,
environmental protection.
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