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TUccepTaluii Ha COMCKaHUE YYEHOUM CTeNeHM (JOKTOpa) KaHauJaTa OUOJOTUUECKUX
Hayk npu buonoro-nmouBeHHOM WuWHCTUTYTe HanuoHanbHOM akageMuu Hayk
Koipreizckoil PecniyOonuku (coyupeautenb: OLMICKUI rocydapCTBEHHbIM YHUBEPCUTET
MunuctepcTtBa oOpa3oBaHus u Hayku Keipreizckoid PecnyOnuku) 1o aapecy:
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OBILIASA XAPAKTEPUCTHUKA PABOTbBI

AKTYaJIbHOCTh TeMbl auccepranmuu. HecMoTps Ha BO3pOCIIM HHTEpEC K
HKOJOTUYECKUM MpoOIeMaM, B TOM UYHUCIIE, CBI3AHHBIM C YBEJIMUYEHUEM COJEPIKAHMS
XUMHAYECKUX DJJIEMEHTOB B OKPYKAIOUIEH Cpele IMOJA BIUSAHUEM JIESITEIbHOCTH
YeJIOBeKa, HeNb3s 3a0biBaTh W 00 WX €CTECTBEHHBIX MIPOIECCaX MUTPAMHA H
KOHIIEHTpaIuu. M3BecTHO, 4TO B TOPHBIX JaHAmMAa(Tax OHU MPOTEKAIOT Hambosee
uHTeHCHBHO (Antekcaxun P.M. u ap., 1990).
buoreoxumus paguoOaKTHBHBIX JJEMEHTOB M  TSDKEIBIX METaUIOB B
[IpuHCCBIKKYIBE 10 HACTOSILIErO0 BPEMEHU OCTAETCSA HEAOCTATOYHO M3y4deHHOU. I1o
OIICHKAaM YyYCHBIX OWOTCOXMMHUKOB W TeOXMMHUKOB Mcchik-Kynbckas KoTioOBHHA
SBJISIETCS €CTECTBEHHON ypaHOBON OMOr€OXUMHYECKON MPOBUHITUEN C MOBBIIICHHBIM
comepkanueM ypana B mpupogHoit cpene (Kosanbckuit B.B. u np., 1968;
Anekceenko B.A., 2016; Kamgeibaes b.K., 2010). Bmecre ¢ Tem, B CBsSI3U C
YCUJIMBAIOUIMMCST  3arpsS3HEHHEM  OKpYXKalolled  Cpelbl  MCKYCCTBEHHBIMU
PAIUOHYKIUIAMHA U TSDKEJIBIMM METAJIaMU, WUMEIOIIMMU TJ00aIbHBIN XapakTep
pacrpocTpaHeHHus, CYIIECTBYEeT IOTEHIUAIbHAs OMAaCHOCTh WX HAKOIUICHUS B
pa3nuyHbIX 00bekTax ouocdeps ([Ixendacs b.M., XKonbonaues b.T., 2009).
PagnoakTrBHOE 3arps3HEHUE IMOYBEHHOTO TOKPOBA MPEICTABISET OOJIBIIYIO
OMACHOCTh, TaK KaK 4YEJOBEK B PE3yJIbTaTe 3TOr0 TOJBEPraeTcs BO3JICUCTBUIO
M3JIYYCHUN  paIMOHYKIWAOB B  TIpollecce MPOM3BOJCTBA W MOTpeOeHus
CEeNbCKOX03sHCTBeHHON mpoaykimu (A0aymmaee M.A., Amumer JIx.A., 1998).
Cnenyer OTMETUTh, YTO KAa4ECTBO MOJY4aEMOM CEJIbCKOXO35UCTBEHHON MPOIYKIIUH
MOXET OKa3blBaThb 3HAYMMOE BIIUSIHUE HA 3I0POBbE HACEICHUS W COLMUAIBHO-
MICUXOJIOTUYECKOE OJIaronoydne LeJbIX PETHOHOB.
B cBsi3u ¢ 3TUM, K HAcCTOSIIIEMY MOMEHTY BPEMEHHU Ha3pesa HEOOXOJAUMOCTh
MPOBEICHHUS] KOMIUIEKCHBIX 3KOJIOTO-PaIMOOMOTeOXUMHYECKIUX HWCCIIEIOBAHUMA TI0
ONPENICIICHUIO COJAEPKAaHUN ECTECTBEHHBIX M HMCKYCCTBEHHBIX PAJAHUOHYKIHIOB M
TSDKEJIBIX ~ METAJUIOB B OOBEKTaX  OKPYXaIoIIed  cpeapl  arpodKOCUCTEM
ITpunccehIKKyIbs.
Heas u 3aga4u uccjeq0BaHusl. DKOJOr0-panoOMOreOXUMHUYECKasl OLICHKA
MMOYBEHHO-PACTUTEIBHOTO KOMILJIEKCA arpodKocucTeM [ IpuucChIKKyIbsl.
J11s1 BBITIOJTHEHUS ATOM 11711 ObUTH MTOCTABIIEHBI CIICAYOIIHNE 3aa9Hn:
® OIICHKAa YPOBHS DJKCIO3UIIMOHHOM J103bl TaMMa-U3JIy4YeHHUs B arpodKOCHCTEMax
ITpuncchIkKybs;

e OIpejeieHUue COACPKaHUs PAIMOHYKIIMIOB, MAKPO- U MUKPOIJIEMEHTOB B TTOYBAX
Y 3€PHOBBIX KYJIbTypax;

e omnpenencHue (PUTOTOKCHUYHOCTH TIOYB TIO pe3yJbTaTaM H3YyYEHUS HEKOTOPBIX
MapaMeTpOB 3€PHOBBIX KYJIbTYD;

® PaaMO’KOJIOTUYECKas OLEHKA arpodKocucTeM [IpUUCCHIKKYIIbS ¢ UCTOJIb30BAHUEM
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nakeTa npuKJIaaHbIX nporpamm Erica tool 1,2 u NORMALYSA.

Hay4Hasi HOBU3HA IOJIYYEHHBIX pPe3yJIbTATOB.

e BrepBeie MpoBeneHa KOMIUIEKCHAsI 3KOJOT0-paMoOHOreOXUMHUECKas OIEHKa
3arpsA3HEHUS] arpodKOCUCTEM IIpUUCCBIKKYNIbST PAagMOHYKIMIAMH, MaKpoO- H
MHUKpPORJIEMEHTAMH, OIpejeeHa (UTOTOKCUYHOCTh IOYB arpodKOCHUCTEM C
MOMOIIBIO U3YYEHUSI HEKOTOPBIX 3€PHOBBIX KYJIBTYD.

e VYCTaHOBJIEHa MOIIHOCTh OSKCIO3MIIMOHHOW JI03bl paguaruoHHOro ¢oHa B
arposkocucTemMax I [puncchIkKyIibs. OmnpeneneHo COJIEp/KAaHUE paauo-
HYKJINJIOB, MAKPO- U MUKPOJJIEMEHTOB B II0YBAX U 3€PHOBBIX KYJbTypax.

e [IpoBeneHa paaMO’KOJIOTHYECKAsT OLIEHKAa arpo3kocucteM I[IpUMCCBIKKYIBS C
MCIIOJIb30BaHUEM ITaKeTa MpUKIaaHbIX mporpamm Erica tool 1,2 m NORMALYSA.

IIpakTnyeckas 3HAYMMOCTD MOJIYYEHHBIX Pe3yJIbTaTOB.

Pe3ynbrarel HccnenoBaHuWid MOTYT OBITh  HCIIOJIB30BAHBL: Y UPEXKICHHUSIMU
Muncenbxo3a, Hccbik-KynbCkUM — TEppPUTOpPHANIBHBIM — YIPABICHHEM  OXPaHBI
OKpYXaloIllleld Cpelbl W JIECHOTO XO3siicTBa, Jupekuument OunochepHON TeppuTOpUH
Uccpik-Kynb, [enapramMmeHToM NpoUIakTUKK 3a00J€BaHUM M TOCYAapCTBEHHOTO
CAaHUTAPHO-AIUIAEMHUOJIOTUYECKOTO  Haa3opa MuHHMCTEpPCTBA  3APaBOOXPAHEHUS
Koipreizckoit PecnyOnuku u gpyrumu BenomctBamu KeIpreisctana st uenei
HOPMHPOBAHUS COJIEPKAHMSI DIIEMEHTOB B Pa3IU4HbIX 00beKTax. OHM MPECTaBISAIOT
LIEHHOCTh MpH PaAHMOOMOr€OXMMHYECKOM pPAaOHUPOBAaHUU U  KapTUPOBAHUU
pecnyOnuku, OMOTC€OXUMHUYECKON OIIEHKE TEPPUTOPUN C Pa3IMYHON CTENEHbIO
AKOJIOTUYECKOM HAMPSIKEHHOCTH, a Takke B yueOHbIX mporieccax BY3oB KP.

OCHOBHBIE I0JIOKEHH S JUCCEPTALMH, BBIHOCHUMbIC HA 3aILMUTY:

e Bapuammu ypoBHs 3KCIO3WLIMOHHOM IO3bl TAMMa-W3JIy4YEHUs B arpOdKOCHUCTEMAax
[IpunccehIKKybS;

e Makpo- M MHMKpPOSJIEMEHTHBIA, PAAUOHYKIHMIHBIA COCTAaB II0YB M 3€PHOBBIX
KyJIbTYD,

e [lokazarenn (PUTOTOKCMYHOCTH IOYB arpoO’KOCHCTEM Ha MPUMEPE 3EPHOBBIX
KYyJIbTYD,

e Paagnoskosnormyeckass OLIEHKAa AarpodKOCHUCTEM C  MCIIOJb30BAHMEM TMAKeTa
npuKIaaHbIX iporpamM Erica tool 1,2 u NORMALYSA.

JIMuHBIA BKJAJA coMcKaTedsl. DKCIEIUIIMOHHBIE PabOThl MO OTOOpPY Mpoo,
npoOOMOArOTOBKA Y aHAIM3bl HA PAJUOHYKIMABI M XUMHUYECKHE SJIEMEHTHI
BBITIOJIHEHBI B J1abopaTopuu buoreoxumuu u pagauoskonoruu buosoro-noyBeHHOro
unctutyra HAH KP, mutorenernueckune TeCThl U OMOMHIUKAIMOHHBIC METO/IBI Ha
Kadeape ecrecTBeHHbIX Hayk Mcchik-Kylnbckoro rocygapcTBEHHOTO yHUBEPCHUTETA
M. K. ToIHBICTAHOBA JTUYHO COMCKATEIEM C YUETOM KOHCYJIBTAIIUN CIICIIUATIUCTOB U
HAay4HOTO PYKOBOIMUTEIIS.



Anpo0anuu pe3yJbTaTOB AuccepTanmun. Matepuanbl 1 OCHOBHBIE PE3YIbTAThI
pabOTHI JOKJIAABIBAIMCH HA MEXTYHAPOIHBIX KOH(DepeHusax: « TsoKeapie MeTauTbl U
PaaVOHYKIUILI B OKpyxkaromiei cpene» (Cemumanatuuck, 2008); «buocdepnbie
tepputopun llenTpansHoit A3um kak mnpupoaHoe Hacieawe» (bumkek, 2009);
«IIpob6ieMbl PaiMO’KOIOTUU U YIPaBICHUS OTXOJaMH YPAaHOBOTO MPOU3BOJICTBA B
Hentpanbuoit A3un» (bumikek, 2011); «CoBpemeHHbIe TPOOIEMBbl T€OXUMHUYECKON
9KOJIOTHH W COXpaHeHus1 omopasHooOpasus» (bumkek, 2013); «B3riasmg MoJIoabIx
YUEHBIX Ha COBpPEMEHHBIE MPOOJIEMbI PAa3BUTHUS PaJUOOMOTIOTHUHU, PATUOIKOJIIOTHH U
paguanMoHHBIX  TexHosorui»  (OOHuHCcK, 2016); «PagnoakTuBHOCTH U
paJloaKTUBHBIC 3JICMEHTHI B cpefic oouTanus yenoBeka» (Tomck, 2016).

IHonHoTa oTpaxkeHusi pe3yjabTAaTOB auccepTannu B nyoaukamusx. [lo
pe3yibTataM auccepTanuy onyoJnkoBaHo 17 HaydHbIX paboT, U3 HUX 4 CcTaTbu B
3apyOEKHBIX HAYYHBIX TMEPUOJUYECKUX M3JAAHUSAX, BXOJSAIIMX B  CHUCTEMY
nnaexkcuposanus PYHILI.

Crpykrypa u 00béM auccepraumu. J[uccepraius COCTOUT U3 BBEICHUS, TPEX
IJIaB, 3aKJIOYEHHUs, BBIBOJOB, CIHCKa WCIOJb30BaHHOM JHTEparypbl. Paborta
comepxkut 133 crpanun, 23 pucyHka, 52 Tabmuiel. CHHCOK WMCHOIB30BAaHHOU
IUTepaTypsl BKItouaeT 146 HauMeHOBaHM, U3 HUX 21 HA HHOCTPAHHOM SI3bIKE.

OCHOBHOE COIEPKAHUE PABOTHBI

I'maBa 1. O030p Jaureparypbl. [IpuBeneH KpaTkuil aHaIUM3 HWMEHOIIUXCS
JAQHHBIX TI0 COJEPKAHUI0 XHMHUYECKMX U  PAJUOAKTUBHBIX DJIEMEHTOB B
arposkocuctemax. OcBelleHbl  pPaAMOOMOr€OXMMHUYECKUE  MCCIEIOBaHUS B
Koipreiscrane. IlpuBenena kpaTkas NpUPOJHO-KIMMATUYECKasl XapaKTepUCTHUKA
30HBI 3emuiezienus [[purcChIKKyIbsI.

I'maBa 2. Marepuan u Meroabl uHcciaegoBanus. B arposkocucremax
[IpuucchikKyabsi OBLIO 3a70KE€HO 12 KOHTPOJBHBIX y4acTKoB. /[l sKojoro-
PaAMOOMOTEOXMMUYECKUX HUCCIIENOBAHUM C KaXXJIOT0 KOHTPOJIBHOTO yYacTKa ObLIU
0TOOpaHbl MpoObI Mo4B rymycoBoro cios (0-20 cm), nmpousBoguics oTO0p Npod u3
3epHa 03uMOM MsrkoW mmeHunbl (Triticum aestivum),koropast Oblia TpesCcTaBICHA
copramu «MHTeHCHUBHaA», «IputpocnepyM 80», «bezocrtaa 1», «Kazaxcran 210» u
spoBoro stumenst (Hordeum vulgare) copror «Hyrtanc 89», «Taanait», «Kbuibimy,
«Hans», «Kombaiinep», « Y HHOHY.

OT6op mpoO TOYB W PACTCHUN MPOU3BOJUIICA COTJIACHO METOIUYECKUM
pekomenaamusam b.M. [I>xenOaeBa (2014) u M.A. Cob6oneBa, E.H. bensera (2002).
OTOupanu pacTeHus ¥ TOYBEHHBIE 00pa3ilbl OTHOBpeMeHHO. [Ipu 0TOOpe MOYBEHHBIX
oOpaslioB Hamu Oblla WCIOJIb30BaHA KiaccuPUKalus TOYB, TMPUHATAS TpU
cocTaBJieHnH nouBeHHOU kapThl Kuprusckoi CCP.

AHaNMHU3BI IO ONPEETICHUIO MaKPO- U MUKPOIJIEMEHTOB OBIJIM BBHITTOJIHEHBI ME-



TOJIOM PEHTTEHO-()IYyOPECEHTHOr0 aHaiu3a B Ja00opaTopuu sAIepHO-(HU3HUECKUX
MeronoB MHctutyra snepHoil  ¢u3ukm HanmoHanpHOro  sSAE€pHOro  IIEHTPA
PecnyOnuku Kazaxcran u B 1abopaTopuu OMOTCOXUMHH U paauo3kojaoruu buonoro-
nouBeHHoro nHcturyra HAH KP meromom aTtomHON abcopOIMM HAa CHEKTPOMETPE
MI'A-915.

OOmuit aHanmu3 TOYB OBLI MPOBENEH Ha PECcHyOIMKAHCKOM IMOYBEHHO-
arpOXMMHUYECKON CTAHIWH.

JIns mpoBeneHHs TraMMa-Cb€MKHM MECTHOCTH HCIOJb30BAICS  J103UMETP-
paguomerp JKC-96. M3mepenust mMpoBOJIUIUCH, B COOTBETCTBUM C HHCTPYKLMSIMU
MAT'ATO no HazeMHOMY OOCJIEIOBAHUIO PAAUAITMOHHON 00CTAaHOBKH.

Omnpenenenre paAMOHYKIUIOB B MPo0Oax MOYB U 30JIbI 3€PHOBBIX KYJIBTYp OBLIO
MIPOBEICHO B Ja0OpaTOpuu OMOT€OXUMHUU U PATUOIKOJIIOTHMH OHOJOT0-IIOYBEHHOTO
unctutyra HAH KP u B nabopatopuu siaepHO-GU3MUECKHMX METOJIOB aHallM3a
Wuctutyta saepHoit ¢usuku HauumonanbHoro saepHoro ueHtpa PecnyOnuku
Kazaxcran. /[ns onpenenenuss HK30TOMHOIO COCTaBa PaJMOHYKIUAOB B MPOOax Mo4B U
30JIbI paCTeHUI OBUT MCIIOIB30BaH ramma criekrpometp “Canberra” (mogens GX4019
¢ nporpamMmmMHbIM obecrieduerneM Genie-2000 S 502, S501 RUS).

Macca 1000 cemsan ompenensuiace nmo ['OCTy 12042-80. KonuuectBo
KJICUKOBUHBI Yy TIIIECHUIBI U TOJHBIM TEXHUYECKUM aHaJIU3 CHAENIaHbl B JJaOOpaTOpuu
[lenTpa skcnepTusbl 3epHa MHUHHUCTEPCTBA CEIBCKOTO XO34MCTBA M MEIHOPALUU
Ksipreizckoit PecniyOnuku.

JIns ycTaHOBIIEHUSI TE€HETHUYECKHMX ITOCIEACTBUM 30HBI 3emuienenus Mcchik-
Kynbckoit oOnacth HamMu ObUIM  HMCHOJB30BaHbl IIUTOICHETUYECKUE TECTHI,
OCHOBaHHbIC Ha BBIABICHUU HAPYLIEHUH XPOMOCOMHOIO anmapaTa pacTeHHIl.
MartepuanoM Nociy>XUJId CEMEHa SIPOBOrO SIYMEHS U O3UMOM MIIEHUIbI, COOpaHHBIE
B PA3JIMYHBIX arpOLEHO3aX HUCCIENYEMON 30HBI.

[IpuroTroBaeHUE LUTOJOTMYECKUX NPENaparoB XpPOMOCOM W NpOpallvBaHUE
CEMsIH TpoBOMWIM O Mertoaudeckomy pykoBoAcTBY b.K. KammgwsibaeBa (2006) u
MeToauyeckuM ykazanusiM (1988), craTuctuueckyro oOpabOTKy pe3yJabTaToB - IO
crangaptHeiM MeToaaMm (Epmoxun FO.U., ITapxomenko H.A., 2005; Kanasibaer b.K.,
2006; ITnoxunckmit H.A., 1970).

I'maBa 3. Pe3yabTarhl COOCTBEHHBIX HCCJIEI0BAHUI M UX 00CYyKICHUE

3.1 Tloka3zatenu oOmiero anajau3a mnouB Ilpuucchikkyabsi. B mpemenax
MOJNPOBUHIMM  BbIACISIOTCA  3anagHo-IIpumccbikkynbekuit u BocTodno-
[IpuuccrlkKyIbCKU MOYBEHHbIE OKpyra. K mepBoMy OTHOCHTCS 3amajHasl 4acTb
KOTJIOBUHBI, KOTOPYIO OKpPYXKalOT TOpHBbIE CKJIOHBI 10 mocenkoB Kopymay wu
bapckoon Ha ceBepHOM M O)KHOM Oeperax. B paBHUHHOI 4acTu MOYBBI CEPO-OyphIe
U CBETJI0-OyphIe.

BocTouHOo-1IpUUCCBIKKYJIBCKMI  OKPYI, MMEIOLIUMNA 3HAYUTEIBHO  JIydllee
YBJIQXKHEHHE, MPEACTABICH KAlITAHOBBIMU U YEPHO3EMHBIMU TMOYBaMu (MambITOB,



Taoauna 3.1 - Iloka3zaresu o0urero ananausa nousB IIpuHUCCHIKKYJIbS

Mecro ot6opa | Tum moussl | I'ymyc | CO;, | pH | Emkocts | IlogBuik- O0meH- Banosoii
% % MOIJIONI., Hadl HBII KaJIHH, %
MI'-3KB. dhopma MI/KT
docdopa, N P K
MI/KT

c. Topy-Aiirelp | cepo-Oypsie 2,0 5,0 83 |8 9,0 380,0 0,07 0,07 2,5
c. Hon-Capsi-Oii | cB. Oyphle 1,9 0,9 8,2 12,0 33,0 345,0 0,23 0,20 2,0
c.I'puropbeBka CB. KaIlITaH. 3,5 1,1 8,25 |24 31,8 350,0 0,181 | 0,170 |2,0
c. AHaHBEBO KalllTaH. 3,85 2,5 8,0 |235 32,0 355,0 0,15 0,18 2,2
c. Hon-OpyKTy | CB.KallITaH. 2,5 3 8,0 |18,5 10 360,0 0,12 0,13 2,1
c. Tron CB.KaIlITaH. 3,25 0,22 |8,0 |22,6 17,3 372,0 0,156 |0,147 |24
c. Maman TeM.KamTaH. | 3,28 0,13 |8,30|19,6 24,5 350,0 0,170 0,170 |2,3
c. Hupax TeMm.kamraH. | 4,5 0,06 |78 |225 35,0 380,0 0,3 0,22 2,5
c. Capy KalllTaH. 3,0 1,5 8,3 |12,3 26,0 395,0 0,12 0,15 2,7
c. bapckoon CB.KaIlITaH. 2,29 1,76 [8,40|14,0 30,0 278,0 0,112 0,195 [2,0
c.Ton CB.OypBbIC 2,39 092 [8,40|14,2 18,6 370,0 0,106 |0,161 |24
c. [llop-bymnax cepo-Oypeie | 1,25 3,5 8,40 | 7 7,0 300,0 0,085 | 0,06 2,3




A.M., 1977). Pe3ynpTaThl 00111€TO aHAIM3a MOYB TIPEACTABICHHI B Tabmuie 3.1.

KoHTponbHBIE ydYacTKM UCCIEAYEMOTO pPETHOHA TMPEACTABICHBI TOPHO-
TOJIMHHBIMU  CEPO-OyphIMHU, CBETJIO-OyphIMHU, CBETJIO-KAIITAHOBEIMU W TEMHO-
KallITAHOBBIMH TOYBAMHU, IO MEXaHMYECKOMY COCTaBY B OCHOBHOM JIETKO, CpEHE- U
TSOKETOCYTJIMHUCTBIE. JIJIsi cepo-0yphIX U CBETIIO-OYpBIX MOYB PErMOHA XapaKTEPHO
HU3KOE COJIEp)KaHWE TymMyca M OOCCIEYCHHOCTh »JJIEMEHTAaMU MHUHEPAIHHOTO
nutanusa. KomudecTBO Tymyca B CBETJIO-KaIlITAaHOBBIX, KAIITAHOBBIX W TEMHO-
KallITAHOBBIX TOYBAaX BapbUpPyeT B TMpejenax, XapakTepHbIX [JIs THUIIOB IOYB
uccienyemMoro pervoHa. OHM B JIOCTATOYHOM CTENEHU OOECTEeYeHbl 3JIEMEHTaMHU
MUHEpPAJIbHOTO TMHUTAHUS M TMOJABWXKHBIMU (opmamu ¢dochopa u  Kanwus.
OnuceiBaeMble TIOYBBI B OCHOBHOM CJIa00 KapOOHATHBI, peakius TOYBEHHOTO
pactBopa mienouHas. EMkocTe mnornomenus Huskag 10-20 mr.oxB Ha 100 1., B
OTIIETBHBIX Ciy4asx cpenHsisi. M3BECTHO, YTO TYMyC COCTOMT U3 CIOKHBIX
OpraHUYEeCKUX COCAMHEHUH, KOTOpbIE MOTYT CBSA3BIBaTh TSDKENbIE METaJUIbl U
PAIVOHYKIIUIBI, YTO CIOCOOCTBYET YMEHBIICHUIO TMOCTYIUICHUS WX B PACTCHUS H
Jajee 1Mo OMOTreOXUMHUYECKOM IIEIH.

3.2 Conep:kanue pPaJMOHYKJIUA0B, MAKPO- U MHMKPO3JIEMEHTOB B IOYBax
IlpuncebikKyabs. Pe3ynpTaTsl  aHamM30B 10 ONPENCICHUID  Makpo- H
MUKpPO3JIEMEHTOB B mouBax IIpucchikkynbsi mpencraBieHbl B Tabmuue 3.2. Ilo
OMOreoOXMMHUYECKON KJIAaCCU(PUKALUU OTHOCHTEIBHO KJIApKOB 3JIEMEHTOB B IMOYBAaX,
npemnoxkenHon A.Il. BunorpamoBemm (1957), ux yciaoBHO MOXKHO pa3ienuTh Ha 4
OCHOBHBIX I'PYMIIBI:

e  DJEMEHTHI, COACPKAHNE KOTOPHIX B TOYBAX HUKE KIIAPKOBBIX 3HAYECHUW: TUTAH,

XpOM, MapraHel, *keje30, HUKEIb, FaJuIii U Ap.

e  DJEeMEeHTHhl, COAEpKaHUE KOTOPBHIX B MOYBAX HA YPOBHE KIAPKOBBIX 3HAYEHUM:

KaJIMi, KaJablUuid, MeJlb, IMHK, OPOM U JIp.

e  DJeMEeHThl, HAKOTUIEHHE KOTOPBIX He3HauuTenbHO (0T 2 10 10 kimapkoB): V, As,

Sb, Nd, Pb, U, Th, Ra.

e  DnemeHTsl co cpeauuM HakoreHueM (ot 10 mo 30 kmapkos): Co, Cs, Se, Sn.
OcoOblif WHTEpEeC MPEICTaBISIOT SJIEMEHTHl, KOJMYECTBO KOTOPBIX OOJbIle
KJIAQPKOBBIX 3HAYCHUM.

[lo HammM JaHHBIM 1O TaMMa-U3JIyYE€HUIO MOIIHOCTh €CTECTBEHHOTO
paaualMoHHOro (poHa B pa3IMuHbIX Toukax oT 13 mo 23 mkP/4, 4To He TmpeBbIIaeT
MPUHSATON HOpMBI B pecyormke (60 MxP/4ac). Bapuaruu ectecTBeHHOTO (hOHA CBSI3aHBI
C HEOJHOPOJHBIM PpACIPEIECICHUEM 3JIEMEHTOB PAJUOAKTUBHBIX pSAJOB ypaHa WU
TOpHS B 3€MHOU KOPE.

[Io Guoreoxumuyeckol kiaccuUKaUu [JIs €CTECTBEHHBIX PaJHOHYKIUIOB
(***U,*°Ra,”*’Th,"®K)  xapaxTtepHo ciaboe HakomieHme B mouse (or 2 g0 10
knapkos). ConepskaHne HCKyCCTBEHHOTo pagnonykinaa (' CS) B [OYBe HE MPEBbI-
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Tabauua 3.2 - Conepxanue XUMHYECKHX 3JIeMEHTOB B Mo4Bax [IpuncebIKKyIbs (MI/KT)

MecTo oTO0pa Tun K, Ca, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga,
MOYBLI % % % % %

c. Topy-Aiirsip cepo-Oypeie | 1,5+ |09+ 0,3+ <220 [45+ 0,060 = |28 <44 14 + 18+ | 68+9 | 18+9
0,4 0,18 0,05 11 0,010 0,19 5 9

c. Uon-Capsi-Oit CB. OyphbIe 1,5+ 1,62+ | 028+ |<220 |40+ 0,054 +| 3,0 <54 17 + 16 + 65+9 | 22+9
0,4 0,18 0,05 11 0,010 0,19 5 9

c. 'puropreBka CB. KamTad. | 1,8+ 1,38+ | 0,38+ |<241 |53+ 0,070 £ 3,7 <62 20 £ 20 + 64+9 | 16+8
0,3 0,16 0,06 11 0,011 0,2 5 8

c. AHaHBEBO KallITaH. 1,9+ 1,78+ 1033+ | <230 |48+ 0,060 + |29 <46 18+ |25+ 70+£9 | 27+9
0,3 0,16 0,06 11 0,011 0,2 5 8

c. HoH-OpyKTy CB.KamTaH. | 1,6+ 1,22+ 032+ [ <214 |45+ 0,058 £ 2,7 <51 15+ 20 + 70+9 | 23+8
0,4 0,13 0,05 10 0,009 0,17 5 9

c. Trom cB.KamTaH. | 1,5+ 087+ 028+ |<214 |40+ 0,052 £ 2,82 <43 13+ 16 £ 67+£9 |30+9
0,4 0,13 0,05 10 0,009 0,17 5 9

c. Maman TeM.Kamrtad. | 2,0+ 1,96+ | 035+ | <237 |48+ 0,070 + | 4,0 <65 22 + 32+ 77 +£]130+9
0,3 0,19 0,06 11 0,011 0,2 6 10 10

c. Hupax TeM.KamTad. | 1,9+ 24+ 0,30+ <220 |51+ 0,065 £ 3,8 <46 20 £ 27+ 75 +£|28%+9
0,3 0,19 0,06 11 0,011 0,2 6 10 10

c. Capy KaIlTaH. 1,6+ 1,68+ |033+ |<235 |44+ 0,059 +| 3,0 <63 17+ |23+ 73£9 | 29+9
0,3 0,16 0,06 11 0,011 0,2 5 8

c. bapckoon cB.KamTaH. | 2,1+ 2,8+ 0,35+ | <239 |49+ 0,064 £ 3,6 <64 16 + 22 + 75 £ |24+8
0,3 0,2 0,06 11 0.011 0,2 5 9 10

c. Ton CB.OypbIe 1,6+ 1,82+ 0,29+ [<220 |41+ 0,058 + | 3,10 <56 20 + 17 + 66+9 | 26+9
0,4 0,18 0,05 11 0,010 0,19 5 9

c. llop-bynaxk cepo-Oypeie | 1,6+ 1,1+ 0,4+ <220 |44+ 0,062 +|3,0 <49 15+ 16+ [|65+9 | 17+9
0,4 0,18 0,05 11 0,010 0,19 5 9




IIponoskenue TadJa. 3.2

MecTo oTO0pa Tun Ge, As, Se, Br, Rb, Sr, Y, Zr, Nb, Mo, Sn, Sb,
MOYBbI
c. Topy-Aiirsip cepo-Oypeie | <10 |<15 |0,1 <5 14812 | 175+ 11 [45+5 [205 £ |12+ <3 <265 | <250
c. Yon-Caps1-Oit cB. Oyphble <10 |<12 (012 (<5 168+12 [ 168+ 11 | 55«5 %5 + 232 + | <3 <273 | <255
17 3
c. 'puropbreBka cB. kamTan. <11 |<10 |0,13 |[<6 1389 [203+£13 |29+4 202 £|11+ |<3 <280 | <269
c. AHAHBEBO KaIlITaH. <10 | <13 0,15 <5 137+10 | 194+14 | 25+3 1-:314 + 120i <3 <275 | <263
c. YoH-OpyKTY cB.kamran. | <11 |<11 0,07 <6 134+£9 [ 196+13 |34+4 ;28 + 1-’29i <3 <255 | <260
c. Trom cB.kamrad. | <10 <15 0,09 <5 147+10 |214+14 |23+3 1-;4 + fli <32 |<262 |<248
c. Maman TeMm.Kamrad. | <10 <14 0,1 <6 134+9 171+11 | 30+4 1-54 + 1-’391 <3 <257 | <274
c. Hupax TeM.kammrad. | < 10 <13 0,14 <6 130+9 165+11 |25+4 ]1-25 + ?2 + <3 <269 | <264
c. Capy KallTaH. <10 |<14 |02 <5 140+ 10 | 196 +14 |27+3 1-26 + ?Oi <3 <265 | <255
c. bapckoon cB.kamran. | <11 <13 0,11 <6 135+9 198 +£13 |36+4 ;20 + 1-’491 <3 <268 | <273
c. Ton cB.OypsbIe <11 |<12 |0,08 |[<6 183+12 [ 16511 |58+5 ;;0 + 54 + | <3 <270 | <260
c. llop-Bymnax cepo-Oypeie | <10 |<12 |0,09 |[<5 140+12 [ 17511 |42+5 ]1-;5 + 135i <3 <278 | <250
17 3
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IIpoposnxkenue Tada. 3.2

MecTo oTO0pa Tun Cs, Ba, La, Ce, Pr, Nd, Pb, Bi, U, Th, Ra,
MOYBbI nx10
gy
c. Topy-Aiirelp | cepo-Oypbie <»s5l 642+83 | <66 |70+44 |<70 <72 |29+11|<11 7+4 13+4 25
c. Hon-Capsi-Oii | cB. Oypbie <55 652 +£83 | <68 |92+44 |<67 <67 [36%11|<11 8+4 14+4 28
c. 'puropneBka | CB. KallITaH. <50 802+91 | <69 |77+40 |<74 <76 |[33+11|<11 7+4 15+4 32,5
c. AHaHbEBO KaIlTaH. <60 796 £ 91 | < 66 72 + 40 <72 <71 28+ 11 | <11 7+4 12+4 30,5
c. Hon-Opykry CB.KalIlITaH. <53 795+91 | <66 |75+40 |<72 <74 |31+11|<11 7+4 12+ 4 30,5
c. Trom CB.KalIllTaH. <62 796 £ 88 | <65 <61 <67 <70 |26+10|<11 8+4 13+4 22,5
c. Maman TEM.KaIlITaH. <63 63180 | <68 |76+40 |[<T71 <74 |22+11|<11 <7 14+£4 35
c. Ynpak TeM.KamTaH. | <59 621 +£80 | <65 |72+40 |<67 <70 |18+11|<11 <7 12+4 28
c. Capyy KallTaH. <61 792+£91 | <67 | 6540 |<70 <75 |29+£11|<11 7+4 13+£4 29
c. bapckoon CB.KAIlITaH. <65 731£86 | <69 |88+41 |<70 |<76 |22+£10 <11 <7 13+£4 32,5
c. Ton cB.OyphbIe <67 672+83 | <68 |106+44 |<73 <73 |46=+11|<11 8+4 24+4 36
c. lllop-bynak cepo-0ypbie <57 645+83 | <69 |75+44 |<75 <70 |25+11|<11 7+4 14+ 4 23
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HI1aeT AOMYyCTHUMBIX ypoBHel BMematenbcTBa (HPB-99).

Takum 00pa3om, MO Makpo- ¥ MHUKPOIJIEMEHTaM HAaMH IOJIYYEHBI Pa3IMYHBIC
PE3yNbTAThl 10 KOHIIEHTPAIUSAM MX B MOYBax. MOXXHO pa3feiuTh UX Ha HECKOJBKO
rpymi: ¢ HegocrtatounbiM cogepxkanueM (Ti, Cr, Mn, Fe, Ni, Ga, Sr, Y, Zr, Nb, Bi); B
npenenax HopMmel (N, P, K, Ca, Cu, Zn, Ge, Br, Rb, Mo, Ba, La, Ce); co cnabsim
nakorteaneM (V, As, Sb, Nd, Pb, U, Th, Ra) u cpemnum (Co, Cs, Se, Sn). B
OCHOBHOM, 3arpsi3HCHUE TSHKEIBIMUA METAJIAMU TIOYB B JJAHHOW MTPOBUHITUU CBSI3aHO
C TPaHCHOPTHBIMH BbIOpocamMu. Takke NpH CKUTAaHUU YTIJIsS B YaCTHOM CEKTOpE,
paboTe pas3IuyHBIX HepepadaThIBAIOIIUX MPOMBIIUICHHOCTEH U MpPH €CTeCTBEHHBIX
OMOTEOXMMUYECKHUX Tpolieccax (FOpHBIC MOPOJbI, MOYBBI, PACTEHUS W JKUBOTHBIC)
BHOCHUTCS BKJIAJ] B YBEITMUCHUE COMNECPKAHUS TSDKEIBIX METAIJIOB U PAJMOHYKIIHIOB B
MOYBaxX U JPYrUX 0ObEKTaX.

CJ'Ia6BIM HAKOINICHHUCM XapPaKTCPU3YIOTCA M30TOIIBI PAIXMOAKTHUBHBIX 3JICMCHTOB
238 232 226 40
(***U, 22Th, *°Ra, “K).

3.3 Coaep:xanue paaMoOHYKJINA0B, MAKPO- 1 MHUKPO3JIEMEHTOB B 3ePHOBBIX
KkyJbTypax Ilpumcebikkyabsi. CoriiacHO psgaM OHOJOTHYECKOTO MOTIIOIMICHUS
XUMHUYECKHX 3JIeMEHTOB, npemioxkeHHbiM A.M. Tlepensmanom (1989), ux ycmoBHO
MOYKHO Pa3/IeIUTh Ha YEThIPE OCHOBHBIC IPYIIITHI:

1. DIIeMEHTHI C SHEPTUIHBIM OMOJIOTHYECKIM HaKOTUICHHEM: Br.

2. DneMeHTHI ¢ CHIIBHBIM OmosiornuecknuM HakoruieaueM: K, Zn, Ca, Na, Sr.

3. DneMenTHI cpeaHero omosoruueckoro 3axsara: Mo, Ni, Cu, Ag, As, Ba, Mn,
Pb, Co.

4. DnemeHTHI €J1a00T0 M OYeHb ciadboro Omonorunyeckoro 3axsara: Cr, Fe, Sb,
Sc, W, Th, Rb, Cs.

Pe3ynpraThl  TamMMa-CIEKTPOMETPHYECKOTO  aHAIW3a IO  OMNPEACIICHUIO
PAIMOHYKIUIOB B CEMEHAX 3EPHOBBIX KYJIBTYp IpeAcTaBiieHbl B Tabmume 3.6. Jlis
BCEX PaMOHYKJIMJIOB XapaKTepHa ciadas akKyMyJIsIus, 32 UCKIIOUEHUEM K, KBII
KOTOPOTO COCTaBJIAAET 5,3.

Takum 00pa3om, pe3ynbTaThl aHAJIU3a ITOKA3BIBAIOT CIICAYIONINE:

o JIisl HEKOTOPBIX MakKpo- W MHUKPODJIEMEHTOB XapaKTEPHBI CYIIECTBCHHBIC
pas3IuYMs 10 WX KOHIICHTPAIIUSAM B CEMEHAX 3€PHOBBIX KYJIbTYp. MOYKHO BBIJCIHTH
TPYNIBL: ¢ HEAOCTaTOUHBIM cofepkanueM (Br, Sr, As, Co, Cs), B mpenenax HOPMBI
(Ca, Na, Ag, Ba, Mn, Pb, Fe, Th, Sb, Sc, W), u mig KOTOpBHIX XapaKTEPHO
Hakorutenue (Zn, Mo, Ni, Cu, Cr, Rb).

o KoadhumumeHTsl OHONOTMYECKOT0 TOTJIONMICHUS] W30TOTIOB  PaJIHOAKTUBHBIX
AJIEMCHTOB MCHBIIE | M OHM HE HAKAIUTUBAIOTCS B CEMEHAX 3€PHOBBIX KYJBTYD.
[Tomy4deHHBIE PE3yIbTATHI 10 PATUOHYKIIHIAM HE MIPEBBINIAIOT B U3YUCHHBIX pacTe-
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Tabauua 3.6 - YaeJbHasi aKTUBHOCTh PAAHOHYKJIH/I0B B CeMEeHaX MiIeHnIbl, BK/Kr

Mecro oTO0pa 24Th | 2Ra | 2*pp 214p; 210py, 228 5 s 24pa | 2pp 212 221Th | 4K 1370
c. Topy-AHIED 1o\ 4 11 | <g 4+2 |28+6 |10:3 |<10 3; 19 <3 ;%64 <1

cHon-Caps-Oft | 10 |14 | <g <3 50+7 | 16+4 | <9 gg *110 <3 jgoo <0,8
c.TpuropseBrka | 10 |43 |74 si2 |laag 1123 1227 (1):; 119 <4 245159 <15
c. AHaHBEBO 0+4 |<12 lexr1 <5 1345 | 843 10+5 éjé £ 15 <3 2(1)42 <1,3
c. Hon-Opykry | g <10 | <7 <9 19+7 |18+3 |<8 ég 17 <3 2215 <0,9
c. Tion <0 <12 | < <3 708 |9+3 |<11 é; 1 <4 :31(1)04 <1,2
c. Maman 914 |<9 6t 1 4+1 |55+6 |<4 <8 <08 8 <3 ;1;23 <0.8
c. Yupak <10 |<i0 |<s 412 3546 |12+3 | <11 3’3 Tlges |« géOO <11
c. Capyy <10 <12 <8 <3 40+5 |[15+3 |[10<£5 é; “lo <4 2263 <15
¢. bapckooH <9 <12 |8+1 [4+2 [53+8 |<4 12+7 gﬁ *110 <4 2%3 4 <14
c. Ton <9 14+7 |9+1 942 18+7 [22+3 |<10 3? 1187 | <3 2219 <1,3
¢ Wop-bymax g, 4 <10 |<7 <4 31+£6 | <4 <10 |1+05 |10 <3 ggzo <1,2
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HUSX JOMYCTHUMBIX KOHIIGHTpAlMii, HO MO CPaBHEHUIO C JPYTUMH (POHOBBIMU
Y4aCTKaMH 3HAYEHUS HEMHOTO BBIIIIE.

. B Hacrosimmee Bpemsi, B CBA3M C YXYIIIEHHEM DKOJIOTHYECKOW CHUTyaluu
IIOBCEMECTHO, BO3MOXHO IIOCTYIUIEHUE 3arpsA3HAIOIIMX BEIIECTB C ITOTOKAMH
BO3/yXa, C OCcaJKaMU. B pacTeHHss OHM MOIYT IOCTYIIATh TAKXKE 4epe3 MOBEPXHOCTh
JIUCTHEB.

3.4 OnpepnesieHue (PUTOTOKCHYHOCTH NMOYB 10 HEKOTOPBLIM MapaMeTpaM
HU3yYEeHHS 3ePHOBBIX KyJabTyp. bouia m3ydena macca 1000 cemsiH y NIIEHHIBI U
suMeHs. B 5 paifonax y ssameHs 3HaueHus Obut B mipeaenax 41-50,7 r. daktuyeckoe
pacxoxaenne cocraBwio 0,19-0,35. D10 o03HayaeT, 4TO OHO HE MPEBBICUIIO
nornyckaeMmble pacxoxkaeHus maccbl 1000 cemsH. Y NIIEHUIBI 3TOT NOKAa3aTelb
Bappupyetr oT 38,3 r mo 45,52 r. MakcuMmallbHOE 3HA4Y€HHE 10 MEPBOMY 3JIaKy
Habmoganock B JKetsl-Ory3ckoMm paiione — 50,7 r, MuHuManbHOe B TOHCKOM paiioHe
—4lr.

CeMeHa TMIIEHUIBI B HCCIEAyEMbI€ TOJIbl, BBIPAIICHHbIE B Pa3HbIX
arpoIieH03ax, UMENIM BCX0KeCTh B OCHOBHOM 85-98 %, sumens - 80-93 % u HU3KYIO
M3MEeH4YNBOCTh. (ClieI0BAaTEIbHO, CEMEHA MOTYT HCIIOJIb30BATHCS MJisi IOCEBAa Ha
CEMEHHBIE LIEIIN.

BrlpamuBaemas mniieHMma B arpo3kocucreMax [IpHHCCBIKKYNbS BO BCeEX
palioHax B mpenenax 3-4 kmacca coptHOocTH. B ToHCKOM paiioHe KJICHKOBHUHBI B
cemenax 19 %, Ax-Cyiickom — 19 %, Uccreik-Kynbckom — 20 %, 4TO COOTBETCTBYET
4 xnaccy; B XKetbl-Ory3ckom paiione — 26 %, Trornckom — 25 %, 3 knacc.

Ha puc. 3.3., 3.4. noka3aHbl OCHOBHBIE THIIBI XPOMOCOMHBIX HapylICHHHA B
KJIETKaX.

T

Puc. 3.3. Ana-tesodgazHpie IJIACTHHKH: 2) APOBOI0 SYMEHA € XPOMOCOMHBIM
MOCTOM, 0) 03MMOM MIIEHUIIbI ¢ XPOMATHIHBIM MOCTOM
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Puc. 3.4. Ana-TesnogazHple IVIACTUHKH: 2)NIIIEHUIbI ¢ TAPHBIM (pparMeHTOM,
0) ’YMEeHs ¢ OAUHOYHBIM (PparMeHToOM

OO6miee KoMMUECTBO TMPOCMOTpeHHBIX TmpenaparoB — 5000. Cpemm 93
XpPOMOCOMHBIX HapymieHu# BoisgBieHb: 18,2 % mapubix ¢parmentoB, 44 %
OJIMHOYHBIX (PparMeHTOB, 5,4 % XpPOMOCOMHBIX MOCTOB U 32,2 % XPOMAaTHIIHBIX
MOCTOB. B criekTpe HapymieHHid XpoMocoM, Kak MOXXHO BHUIETh Ha puc. 3.6., B
KJICTKaX KOPHEBBIX MepucTeM ceMmsH samens (Hordeum vulgare) um mmieHwiibn
(Triticum aestivum) mpeoGiianaroT adbeppamyu, OAMHOYHBIC (PArMEHTBI WU MOCTBI
XpoMaTHJIHbIe. MOYHO C/IeJIaTh BBIBOJ O BO3JICHCTBUU B JAHHOM CJIydae MYTarcHOB
XUMHYECKOHN TIPHUPOJIBL.

50

45

H
B

40

35

32,2

30

% 25

20 18,2

15

10

5,4
5 -
]

XpPOMOCOMHbIE MOCTbI XpomaTnaHbie MocTbl MapHble dparmeHTbl OAanHOoYHbIE dparmeHTbl

Puc. 3.6. OCHOBHBIE THIIBI IEPECTPOEK XPOMOCOM
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Pe3ynbTaThl NUTOTEHETUYECKUX WCCICNOBAHUNA CEMSIH 3€PHOBBIX KYJBTYD
arpodkocucteM  [IpUUCCHIKKYNbsS  BBIIBWJIM ~ HaWOOJE€e  BBICOKYIO  YacTOTY
XPOMOCOMHBIX HapYIIEHUN JJIsl SPOBOTO SUMEHS U3 OKPECTHOCTEM C. TOH, y O3UMOM
nmeHuIsl ¢. bapckoon, AHanbeBo U Tron. Mbl CBA3BIBaEM 3TO C T€OXMMUYECKUMU
ocobennoctsmMu Uccbik-Kynbckoit mexxropHoit Bnaauasl. OHa MpecTaBisieT coOon
YPaHOBYIO OMOTEOXMMHYECKYIO0 IPOBUHIIAIO, T/€ OOOTalleHbl YpaHOM TOpHBIC
MOPOJIBI, TIOYBKI, O3EPHBIC, PEUHBIC M MOJ3EMHBIC BOJABI, 03EPHBIC OCAIKU U JKUBHIC
OpraHU3MBbl.

YacToTa XpOMOCOMHBIX a0eppanuii B KJIETKax KOPHEBBIX MEPUCTEM CEMSIH
spoBoro staumens (Hordeum vulgare) m osumoii mmenmmbl (Triticum aestivum)
[Tpurcchikkynbs coctaBimsia 1,4-2,2 %, (B cpemnem 1,86 %). Ilo-Buaumomy, Ha
TCHETHYECCKUH  ammapaT 3€pPHOBBIX  KYJAbTYp B  palioHaX  HMCCIEIOBaHUS
CUHEPTreTUYECKH  BO3JACHCTBYIOT XHMHYECKHE DJIEMEHTHl B  COYETaHUH C
PaANOHYKIIUIAMHU.

3.5 Paguoskosiornueckas ouenka OC ¢ ucnoJib30BaHueM KOMNbIOTEPHOit
nporpammbl ERICA. B nocneanee Bpemst Ui IPOBEACHHS SKOJIOTHYECKOTO, B TOM
quCclie paAHOIKOJIOIHYECKOT0 MOHUTOPUHIA MPUPOJHOW M TEXHOT€HHOM Cpenbl Bce
qale  WCHOJIB3YIOTCA ~ KOMIBIOTEPHBIE  MpOTrpaMMbl U MaT€MaTUYECKOe
monenupoBanue. [Iporpamma Erica tool 1,2 — sto mporpamMMmHOe oOecreucHHeE,
KOTOpPO€ HWCIONB3YeTCA MM OICHKH DPaJWallMOHHON OIACHOCTH Jisi Ha3eMHBIX,
MOPCKHMX U NMPECHOBOJHBIX SKOCHUCTEM. 3Hasl COAEPKAHUS PaJUOHYKIMIOB B IOYBE
WIK B BOJE, IporpaMma MpPOU3BOAMUT PACUYEThl U MOJEIHPYET MX AJIs pacTeHUi,
KUBOTHBIX U JIPYTMX OpPraHM3MOB, a TaKXe JaeT OLEHKY 03 paJuOaKTHUBHOIO
o0iyuenus. [Iporpamma Erica tool 1,2 Bkmrodaer B ceOsl CIACAYIONIMEI alrOpPUTM
JNEUCTBUM - puc. 3.7.

DJeMEHT OLIEHKM COCTOUT M3 TPEX pa3esioB, €CJIM 3HAUEHUE PaTUAI[MIOHHOTO
(dakTopa HE3HAUUTENIBHO, TO MOXHO OIpaHHMUMUThCA pasaenoM 1. Eciou oHo
MOBBIIIECHO, TO JACWCTBHE PEKOMEHIYETCS MPOAOKUTH B paszmene 2. [lms OGonee
JCTaTbHOW OILEHKH PaAHAIlMOHHOTO (aKkTopa Ha KUBBIE OPTaHU3MBI MPUMEHSICTCS
pazaen 3. Cymma ¢aktopa pucka arporieHo3oB I[Ipuncceikkyinbs cocraBuia 0,70-
0,90. ITokazano oO1asi MOIIHOCTH 10361 Ha puc.3.14.

Takum obpazom:
- O6mwmii pakrop pucka cocrtasui 0,90. [lo paaroHykIugaM BBICOKUN (AaKTOP pHCKa
HaOJI01aeTCs y 22Ra — 0,83.
- Bo BHewmHIO0 703y OONy4eHHs] OPraHU3MOB CpPEeIU PATUOHYKIHIOB OH BHOCHUT
MAaJICHbKYIO J103Y.
- Bo BHyTpeHHIOIO 7103y OOJIy4eHHsI OPraHU3MOB CPEId PAAHOHYKIHIOB OCHOBHOM
BKJIAJ{ BHOCUT “°Ra, 0COOCHHO ISl MXOB M JTHIIAHHAKOB (2,27 MKI p/4ac).
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W &mrphibian W Annelid & Arthropod - detritivorous — Bird B Flying insects © Grasses & Herbs & Lichen & Bryophytes M Mammal - large
W Marmmal - smal-burrowing ®Maluse - gastropod M Reptie M Shiub W Tree

Puc. 3.14. O01mass MOIIIHOCTH /10361
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- Haubonee BbICOKYIO MOTJIOMIEHHYIO 03y OOJIydEHUS MOIYYaloT MXH, JTHINAHHUKH
(2,49 mxI'p/yac) u kycrapuuku (1,1 mxI'p/gac).

- MxX¥ ¥ THINaiHUKHA CIOCOOHBI HAKAIUIMBATH PAIHMOHYKIUABI OOJBIIE, YeM JPYTHE
OpF&HHBMBI:ZlOPb — 286 BK/kr, 226Ra — 16,3, 2*Th — 19, ¥'Cs — 28. Koaddurment
pucka s Hux coctasui 0,25.

- CorunacHo 6a3e maHHBIX paanoduonorndeckux 3¢dexroB nporpammer Erica tool 1,2
OOJIydeHUs] JKUBBIX OpPraHW3MOB B JIAHHBIX JHANa30HAX HET CTAaTHCTUYCCKH
3HAYMMOTO BIIMSTHUS Ha TUIOTHOCTH BUIOB.

3.6 Paamoskosiornyeckass oOneHka arpodkocucreM Ilpumuccbikkyiabsi ¢
HCII0JIb30BAaHNEM nakera  npukJIaaHbix  mporpamm  NORMALYSA.
NORMALYSA - »s1t0 mporpamma, KOTOpasi HCHOJB3yeTcs ISl OOecreueHus
HAay4yHbIX OCHOB  paJuallMOHHOW  Oe30macHOCTH,  pa3pabOTKU  CTpaTeryit
peaduIMTaluyi TEPPUTOPUH, OABEPKEHHBIX PaJUOAKTUBHOMY 3arps3HEHHUIO.

Komnonentst NORMALYSA ocHOBaHBI Ha YEThIPEX PA3IMUHBIX MOAYJIAX (pHC.
3.16):

SOURCE TRANSPORT RECEPTOR

Tallngs (cover) ~ Atmospheric | ang Infant
Contaminated land ~ Groundwater Crop Land Child
Surface runoff  pagtureLand  Adult

Forest

Lake/River
Well

Puc. 3.16. Moxysiu NORMALYSA

1. Moayab HMCTOYHMKA PpaadanuM — MOJEIM JUIsl pacyera BbIOPOCOB

PAAMOHYKIMJIOB B BO3/yX, MOBEPXHOCTHBIE M T'PYHTOBBIE BOJbI U3 3arpsi3HEHHBIX
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OonocepHbIX OOBEKTOB, TAaKUX KaK XBOCTOXPAaHWIMINA, 3arps3HEHHBIC 3EMIIH,
OTXOJIbI TOPHBIX TOPOJ, PYIHUKH M MIAXThl C Tra3000pa3HbIMU HIN SKAIKUMU
OTXOJ/IAMH, 3arpsI3HEHHBIE IOBEPXHOCTHBIE U MOJ3EMHbBIE BOJBL;

2. TpancnopTHBIH MOAYJIb — MOJEIHN JIJIsl pacueTa MepeHoca pajuoHyKINI0B
B arMmocdepe, TPYHTOBBIX BOJAX WJIM CTOKaX OT HMCTOYHHMKA 3arpsi3HEHUs K
pa3IMYHBIM PEUENTOpaM;

3. Moayab penmentopa — MOJAEIW JiA pacuera MEpeHoca M HAKOIUICHUS
BbIOPOCOB PAIMOHYKIIUIOB B Pa3IMYHBIX TUIAX PELENTOPOB, TAKUX KaK pa3IMnYHbIC
TUIIBI 3eMeNb (MIOCEBbI, MacTOMUINA, JIECHBIE 3€MIIM, HEOPOLIAEMbIE 3€MJIM), 3JaHMs,
MIOBEPXHOCTHBIE BOABI (03€pa U peKH), KOJIOLIbI;

4. Moayab 103 — MOJENM IJsl pacyeTa WHAMBUAYAJIbHBIX J03 JUISl Pa3HBIX
Ipyni JroAei (MiIaaeHueB, AETei, B3pOCIbIX) U A Pa3HbIX BUIOB JUKOW MTPUPOIBI.
Pacuer romoBoii m03b1 00JIy4eHHMS] HACEJCHUSI C YYeTOM PA3JIUYHBIX IyTel
NOCTYIJICHUS] PAIMOHYKJIUAOB B ycJIOBUAX [IpHHCCHIKKY/IbS
Pacuer o0mmx m03 Tpex pasHeix rpynn HaceiaeHus (1. Bspocneie, 2. Jetu, 3.
MunazeHipl) ¢ y4€TOM pa3IMYHBIX MTyTe NOCTyIuieHus paguoHykinoB (Puc. 3.20):

* JI03bl OT HAXOXKIEHUS HA OTKPHITOM BO3AyXe (BHEIIHHWE, BABIXaHUS BO3JyXa U
a’po3oJieil);

* J103bI OT HAXOXK/JECHUS B IOMEUICHUH (BHEIIHSS U UHTAJISILUOHHAs);

* 103bI OT yHOTPEOJICHUS BOJIBI;

71 KomTekcr 'C@ R
4| - Bce Tunbl -
~ .
©. Mogenb @ [
: - Dose from
&/ Ynpasnerme BubnnoTexoi...
CHHXpOHW3MpoBaTb ¢ BibnunoTexoi Decananey
et indoors
@ OrnasneHne Cnpaskn
=
Q onuuu (9 Dose from
5 . occupancy
/" BpemMeHHbie pAa! \'9 outdoors
@ MapameTpel ¥
b
e Dose from
MogenupoeaHie < ingestion
P of water
E\' ( Awarpammel @ ——
| Tabauuel '-9 Dose from
HE ingestion
i i OTyeThl kv_) g
: — of crops

Dose from

ingestion
of milk

|_and meat )

Dose from |

ingestion

of marine
food

I\ /)

Total
dose

Puc. 3.20. Moaeas pacyera 0011eil roxoBoii 103bl
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* 103bl OT YHOTPEOJIEHUS CEIbCKOX03AUCTBEHHBIX KYJIbTYP;
* JI03bI OT YHIOTPEOJICHHSI MOJIOKA U MSICa,;
* JI03bI OT YHOTPEOJICHUSI MOPENPOIYKTOB.
B Keipreizckoit Pecriybnuke cornacHo 3akoHy TexHuueckuil periameHt «O

panuanroHHOM Oe3omacHocTu» OoT 29 Hos0ps 2017 roma Ne224 ycTaHOBIICH
npenen dpdexTuBHON M03bI IS HaceleHus He Oonee 1 M3B B roa. PacueTHbie
TOJOBBIE JIO3BI JIJII HACEJCHUsI OT BCEX IyTeH BO3MCUCTBHUS PAJUOHYKIWIOB B
yCIoBUAX [IpUHCCHIKKYIIBS HE TPEBBINIAIOT YCTAaHOBICHHON HOPMBI.

BbIBO/JbI

1. VYcraHOBIEHO, YTO MOIIHOCTh AKCIIO3UIIMOHHON J103bl PaAUallMOHHOTO (oHA
10 TaMMa-U3JIyYE€HUIO B UCCIIEIOBAHHOM pEeTrhoHe cocTaBisieT oT 13 g0 23 MkP/y4, yto
HE MPEBBIIIAET NPUHATOM HOpMBI 110 peciyonuke (60 mxP/4ac).

2. Jlnsa cepo-OyphIX U CBETIIO-OyphIX MOYB [IpUHUCCHIKKYIIbS OTMEUYEHBI HU3KOE
coliepKaHUE TyMmMyca U HEJIOCTaTOYHas 00eCIEeUEeHHOCTh IMOJBUKHBIMU (QopMaMu
dbochopa u xamusg. Cpenu Makpo- U MHUKPODJIEMEHTOB 3/1€Chb B IMOYBAX MOXKHO
BBIJICTUTH 4 Tpynimsl: ¢ HegocTaTounbiM conepxkanueM (Ti, Cr, Mn, Fe, Ni, Ga, Sr,
Y, Zr, Nb, Bi); Te, xoTopsle HaxoaaTcs B npenenax Hopmsl (Ca, Cu, Zn, Ge, Br, RDb,
Mo, Ba, La, Ce); co cirabbim Hakormienuem (V, As, Sb, Nd, Pb, U, Th, Ra) u
cpeaanm (Co, Cs, Se, Sn).

3. B cemenax 3epHOBBIX KyJIbTYp W3YUEHHBIC DJIEMEHTHI COJIEPKATCS TakKe B
Pa3TUYHBIX KOHIIGHTpAIMSAX: B HEJOCTaTOYHOM KonmuectBe - Br, Sr, As, Co, Cs, B
npeneiax Hopmel - Ca, Na, Ag, Ba, Mn, Pb, Fe, Th, Sh, Sc, W, cnaboe nakomicHue
OTMEUECHO s Takux sjaeMeHToB, kak Zn, Mo, Ni, Cu, Cr, Rb. IIpoBenenubie
COOTBETCTBYIOIIME aHAIU3bl TOKA3bIBAIOT, YTO U30TOMBI PAJUOAKTUBHBIX 3JIEMEHTOB
(***U,*°Ra,®*Th,"K) He HaKamIMBAaIOTCA B CEMEHAX MH3YYCHHBIX KYIbTYp M HE
MPEBBIIAIOT JTIOMYCTUMBIX KOHIIEHTPAIUid, HO MO0 CPABHEHUIO C APYTUMU (DOHOBBIMU
y4acCTKaMU 3HAYEHUSI HEMHOTO BBIIIIE.

4. Ywucio XpoOMOCOMHBIX HApyIICHUH B KJIETKaX KOPHEBBIX MEPUCTEM CEMsH
3€pPHOBBIX KYJIBTYp M3MEHSIETCS B MpeJesIaX €CTECTBEHHBIX 3HaueHuul ot 1,4 no 2,2
%. Macca U BCXOXECTb CEMSH Takke B Ipenenax HoOpMbl. [lo coxepkanuro
KJICKOBUHBI 3€PHOBBIC KYJIBTYpPbhl arPOIKOCUCTEM OTHECEHBI K 3-4 KJIacCy COPTHOCTHU
(ot 19 10 26 %).

5. MomHOCTh 03Bl PagUAIMOHHOTO OOJYYCHHS JKUBBIX OpPraHU3MOB B
ycioBusxX arposkocucteMm IIpuncchikkyibs (10 0a3e JaHHBIX PATUOOMOIOTMYECKUX
a¢pekroB mporpamMmsel Erica tool 1,2) Hebombias, pakTop pucka coctasiser ot 0,72
1o 0,90.

6. Pacuder romoBoil 1036l OOJy4eHHSI HACEJIEHUS C YYETOM PA3IMYHBIX IyTeH
MOCTYIUIEHUSI PAJUOHYKIUIOB B YCIOBHSIX [IpUUCCHIKKYIbSI MOKa3aj, YTO OT BCEX
MyTeH BO3JCHCTBHS OHM HE MPEBBIIIAIOT YCTaHOBICHHON HOpMBI (1 M3B/TON).
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IHPAKTHUYECKHUE PEKOMEHJALINU

1. [TonydeHHble JaHHBIE MO COACPKAHUIO PAAMOHYKIHIOB U MaKpo- U
MHKPOZJIEMEHTOB B MTOYBAX U 3€PHOBBIX KyIbTypax [[pUHUCCHIKKYIIbS PEKOMEHAYETCS
MCIIOJIb30BAaTh MIPH DKOJIOTMUYECKOM MOHUTOPHUHIE OKpYsKarolien cpeanl. MimeeTcs akt
BHepeHus Mcchik-Kylnbckoro TeppuTopraIbHOTO YIIPaBISHUSI TOCAr€HTCBA OXPaHbl
OKpY>Karolen cpepl v JiecHoro xo3siictea Ne 1 ot 13.11. 2017r.

2. Pazpmensl quccepTaniiOHHON pabOThI PEKOMEHIYIOTCS K MCITOJIB30BAHUIO JIJIS
YTEHUS! KypCOB JICKIIUH, MPOBEJACHUS MPAKTUYECKUX, CEMUHAPCKUX U JTAOOPATOPHBIX
3aHATHN Ui cTyneHToB BY3oB, oOydarommxcst 1Mo HampaBiICHUIO «IKOJOTUS U
IPUPOAOIIOIH30BAHUEY. Nwmeetcs aKT BHEJIpEHUS Uccrbik-Kynbckoro
rocyaapctBeHHoro yuusepcutera uM. K. TerabictanoBa Ne 2 ot 11.12 2017 r.

3. B cBa3m ¢ HHUBKHM coAepKaHWEM TyMyca, HEOOXOJMMBIM YCIIOBHEM
COXpAaHEHUSI U  TOBBIIMICHUS  MPOU3ZBOAUTEIBHOCTH  IOYB  arpoO3KOCUCTEM
[IpUHCCBIKKKYIIbSI ~ SIBIIIETCSI ~ CBOEBPEMEHHOE  BHECEHUE  OPraHMYECKUX U
MUHEPAIBHBIX yA0OpEHU, COOJIOICHUE CEBOOOOPOTOB CEIbCKOXO03SIMCTBEHHBIX
KYJBTYp U IPYTHE arpOTEXHUYECKUE MEPOTIPUSITHSI.

CIIMCOK OITIYBJIMKOBAHHBIX PABOT I1O TEME
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€CTECTBEHHBIMU  PAJAMOHYKIUJAMU B  IMOYBEHHO-PACTUTEIHLHOM  KOMILJIEKCE
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TokroeBa Tamapa JpkunHOexkoBHaAHbIH «blcbik-KeqayH ailiaHachIHAATBI

arpo3KOCHCTEMAHBIH TOMYPAK-OCYMIAYK OHpreJielITUTHHE 3KOJOTHAJIBIK-

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

agucTuru OOHYA OHOJIOTUS WIMMIEPUHUH KAHAUAATHI OKYMYHITYYJIYK

AAPaKAChIH U3ICHUII AJIYY YYYH Ka3blITaH INCCePTANUACHIHBIH KbICKA4Ya
KOPYTYHAYCY

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

N3ungee odobekTHcH: bIchik-KesnyH almaHachlHIArsl arpo3KOCHUCTEMaHbIH
TOITyparsl *aHa JaH 6CYMAYKTepY.

NM3naneenyn makcarbi: blchik-KenayH aillaHachlHAArbl arpoO3KOCUCTEMaHbIH
TONYPaK-6CYMAYK KOMIUIEKCUHE SKOJIOTUSIIBIK-PaInOOHMOre0OXUMHUSIIBIK Oaa Oepyy.

N3unagee bIKMajapbl: Tajaa, JI03UMETPUKAIIBIK, PEHTIEH-(IYyOPECICHTTHK,
aTOMIYK-a0COpOLMSUIBIK, TaMMa-CIEKTPOMETPUKANIBIK, OWOMHIUKAIUSIBIK >KaHa
[IUTOT€HETHUKAJIBIK.

AJIBIHTaH KBIMBIHTBIKTAP JKAHA HAaThIilzKanap: Auradksl xony bIchik-
Kenayn aiimaHacwelHarel arposKocUCTEMajapblHa PagUOHYKIUAACP/ICH, MaKpo-
KaHAa  MHKPODJIEMEHTTEPJCH  OYJITaHbIIIBIH  KOMIUIEKCTYY  DKOJOTHSIIBIK-
PaTuoOOMOreOXUMHUSIIBIK  0aaiooCcy >KYPYTY3YAYH, JaH ©CYMIYKTOPYHYH K33 Oup
napameTpJiIepuH o540 O0oroHYa TOMypakThiH (UTOYYIyynyry aHblkTayasl. ERICA
tool 1,2 >xana NORMALYSA mnporpammanapblHbIH NAaKETTEPUH KOJJOHYY MEHEH
blceix-KennyH aillaHacklHAArbl arpo’KOCUcTEMaIapblHa PaIUO3KOJIOTUSIIBIK 0aai00
KYPry3yJiay. ArposkocucteManbiH Tomypaktapsl a3 (V, As, Sb, Nd, Pb, U, Th, Ra)
xaHa optouo (Co, Cs, Se, Sn) canga TonToayIly MEHEH MYHO3/10JI00DY aHBIKTAJIIbI.
Tomypak KanToOOCYHJlIa TOMOHKY XUMHUSUIBIK 3JeMEHTTepInH KapMaibibl (N, P, K,
Ca, Cu, Zn, Ge, Br, Rb, Mo, Ba, La, Ce) Oynran0aran aiimaktapra MyHe3/1yy OOJTOH
GOHAYK  KOPCOTKYUTOPJAYH UYETHHIE ©o3repeT. [aMma-HypiaHnyy OOroHUa
pamuanusuibik GOHAYH JEHIIIJM YEKTYY HOpMajarbl JICHIIIJACH allnaiT »KaHa
PaAMOAKTUBAYY  DJEMEHTTEPAUH  HM30TONTOPYHYH  OHOJIOTHSUIBIK — TOMNTOJYY
koddduimentu 1aen aszpipaak. [laH eCyMAYKTOPYHYH YpYyryHAa Hadyap TOINTOJIYyTra
MYHO31YY 2JieMeHTTep: Zn, Mo, Ni, Cu, Cr, Rb.

Majinananyy 0orwnH4a cynymrap: MuTtuH maTepuanaapsbl ailllaHa-uedpeHYH
OOBEKTUIIEPUHIETH XUMUSJIBIK JKaHa PaIMOAKTUBIYY JIEMEHTTEPAUH KapMaJIbIIIbIH
AHBIKTOOAO 3apbUIABIK KaTapbl 3CENTEITCHANKTEH, aHbl ailllaHa-4eMpeHy KOProo
’KaHa TOKOM 4ap0a MaMJIEKETTUK areHTTUrd, aibul 4apOa MUHHUCTPJIUTU >KaHa
Koipreiscrannpin  Oamka Oenymaepy TapaObiHan o0.9. JXKOXmopmo «Dxonorusy»
OarbITBIHIIATHI CTYACHTTEP YUYH KOJJIOHYJTYIITY MYMKYH.

Koanonyy TapMmarbl: D5KOJIOTHS, JKOJOTHUSUIBIK TE€OXUMUS, PaTualHUsIIBIK
AKOJIOTHS, alJIaHa-4YeMPOHY KOPTOO.

PE3IOME
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KaHauaaTckoi auccepranuu TokrtoeBoii Tamapbl JpKHHOEKOBHBI HA TeMY:
«IKO0JIOTO-PaTUO0HOTeOXUMHIYECKAS OLlEHKAa NMOYBEHHO-PACTUTEIBLHOTO
KOMILTeKca arpo3kocucteM IIpuHMCCHIKKYJ/IbSD> HA COMCKAHUE YYEHOU CTeNeHH
KaHJAUAaTa OMOJIOTHYEeCKHX HaYK 1o cnenuaabHocTu 03.02.08 — 3xosorust

KiwueBble cioBa: cojepxkaHue, KIapK, I[104YBa, 3E€PHOBBIC KYJIbTYpHI,
XUMHYCCKHE 3JIEMEHTHI, PaJHOHYKIIH/IBI, XpOMOCOMHBIE abepparuu, Erica tool 1,2,
NORMALYSA.

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

eabr padoTbI: KOMIUIEKCHAS 3KOJOTO-paMOOMOr€OXUMHUYECKAsl OIEHKa
MMOYBEHHO-PACTUTEIBHOIO KOMIIJIEKCA arpo3KocucTeM [ IpUrCChIKKYIbS.

MeToabl  HMCCIAECAOBAHMS:  TIOJIEBBIE,  JO3MMETPUYECKUM,  PEHTTEHO-
(byopecieHTHBIN, aTOMHO-a0COpPOITMOHHBIH, raMmma-CreKTpOMETPUUYECKHM,
OMOMHANKAIIMOHHBIC U [IUTOTCHETUYECKHUE.

IHoayyeHHbIe pe3yJbTaThl U MX HOBM3HA: BIEPBbIC MPOBEJCHA KOMILICKCHAS
AKOJIOTO-PaAuoONOre0OXuMUYecKas OIICHKA 3arpsi3HEHUS arposKOCUCTEM
[IpuuCCHIKKYIbS PaAMOHYKIUIAMU, MaKpO- W MHKPOIJIEMEHTaMH, OIpe/eicHa
(DUTOTOKCUYHOCTH TMOYB arpo’KOCUCTEM IO HEKOTOPHIM MapameTpaM HU3MEpPEeHHHl y
36pHOBBIX KyIbTyp. I[IpoBeneHa paarodKOJIOTHYECKasi OIEHKa arpo3KOCHCTEM
[TpuKCCHIKKY/IbS C TOMOIIBIO TaKeTa NpUKIATHBIX mporpamm Erica tool 1,2 wu
NORMALYSA. VYcTaHOBJIEHO, YTO TIOYBBI arpo’KOCHUCTEM XapaKTEePU3YHOTCS
cmabeiM HakoruienueM V, As, Sb, Nd, Pb, U, Th, Ra u cpemnum Co, Cs, Se, Sn.
Copepxanne snementoB N, P, K, Ca, Cu, Zn, Ge, Br, Rb, Mo, Ba, La, Ce B
MMOYBEHHOM TOKPOBE BapbUPYET B Mpejenax (POHOBBIX 3HAYEHUN, XapaKTEPHBIX IJIs
HE3arpsI3HEHHBIX TEPPUTOPUM. YPOBEHb paaUallMOHHOTO (JOHA IO TaMMa-U3TyUYECHHUIO
HE TIPEBBINIACT MPEAEIbHO JOMYyCTUMOro, KOA(DPUIMEHTH OHUOJOTHYECKOTO
HAKOILJICHUSI N30TOTMOB PaIMOAKTUBHBIX 2JIEMEHTOB MeHbIe 1. B cemeHnax 3epHOBBIX
KyJBTYp ciaboe HakorieHue xapaktepro s Zn, Mo, Ni, Cu, Cr, Rb.

PexoMeHgaluM 1O MCNOJb30BaHUIO: Marepuansl padOTbl MOTYT OBIThH
WCITOJIB30BaHbl JIJI1 HOPMHUPOBAHMS COJCPKAHUS XWMHUYECKHX W PaTuOAKTHUBHBIX
AJIEMEHTOB B OOBEKTaX OKpPY’KaKIIeW cpenbl [0CylapCTBEHHBIM areHTCTBOM TIO
OXpaHe OKPYKAIOUIEH CPelbl U JIECCHOMY XO3MCTBY, YUPEKIACHUAMA MuHCcenbpxo3a u
JIPYTMMH BeIOMCTBaMU. TeopeThueckue JaHHbIC BaXKHBI JUISl pacUIUpEeHUs 0a30BBIX
JAHHBIX SKOJIOTUYECKONW T€OXMMHH U PAIUOIKOJIOTHUU, TIPU YTEHUH KYPCOB JICKIIMM
JUIs1 CTYICHTOB 10 HampaBJieHUI0 «Jkojorus» B BY3ax.

OO6sacTh MPUMEHEHUsI: KOJIOTHSI, DKOJOTHUYECKAsT TEOXUMUS, paJHaIliOHHAS
AKOJIOTHSI, OXpaHa OKPYKAIOLIEH CPEIbI.
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to dissertation of Toktoeva Tamara Erkinbekovna on the theme "Ecology-
radiobiogeochemical assessment of soil-plant complex of agroecosystems of the
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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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