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OBHIAS XAPAKTEPHCTHKA PABOTDHI

AKTyanbHocTL TeMbl HCCAeAOBaHHAH. XHMH3ALHA CENBCKOro XO3AHCTBa,
HEMPEPBIBHO PACTYUIEE MHCHTQ XAMHYECKHX BELECTS, HAKANMKBAOIIHXCA B TTOYBE H
BOAOEMAX, NPHEOAAT K 3IarpAsHeHWI0 naxoTHux  yroguf. Tlo  noacyéram
CRELMANMCTOB 33 NOCHEHHHEe TFOAB B Pe3yNLTATEe TEXHOTEHROTO BOZNCHCTBHA
BBEZIEHO B OKPYKAIOUIYIO CPERY OKOA0 4 MIIH. PAsiMMHBIX XHMHYECKHX COSKHHEHHHA
A Kaxapli roa fodasmaerca e oxono 6 teic. (Ayburun HIL, 1986). MBorne u3
HUX ABRDDOTCA MYTATCHHBIMM ATCHTaMH, CIIOCOOHBIME NPOHHKATL B KNETKH XHBHX
OprAHH3MOR H NOPAXATh KX HACHKEACTREHHBE CTPYKTYphl-Monexy/isi JIHK, BoizbBas
reHHBIE MYTAl[HE, AHEYMACHAMO, A TAKKe AepecTpOiKH xpomocoM {HyOounur HIL.,
Tlamuu KO.B., 1978; Buraanes A.L.,1986). B cBA3H YCHNHBANHIGIMHCA TeMIaMH
3aTpA3HEHHA OKpYXawmeH cpelbl, BaKHCHIIAS PoRb NPHAARIEKHT HIYIEHHIO
DOCHEACTRYE aHTponoreHHOH HArpy3KH Ha CPEeHETHUECKMH ammapatr pacTeHHid,
XHBOTHBIX M ADYTMX OPraHHIMOB, YHET FAPOHCXORSIUKX B HUX HIMEHEHHE mon
BoapeficToreM  pAMNMMYHLIX  XHMHYECKHX  COCIMHeHuH, HCNORBIYEMBIX B
CeALCKOXO3AACTBEHHOM NPON3IBOJCTBE H MpoMblinienHocTH (buranues A.B., Oxmar
H.A., 1989; Typxos B.JI.,1988; Omurpueea C.A., Ilapdéuos B.H., 1991). Eciu
OLSHUBATE PACTEHHA C TOUKH 3PEHHN BOIMONKHON JKCTPANONANKN NOAYNEHHEIX TIPH
BX M3IY9eHHWH MaHHWX Ha 9CNOBeKa, TO OHH MMEIOT MeHbiliee 3HAYEHAE, UM
AHBOTHEIC OOBCKTH, OocoberHno MnekonuTaiomAe. Tem He MeHee 3KCTPANHONALMA ¢
pacTeHRH Ha HenoBeKa, & TAKKE HA KUBOTULIE OPTraHHIMEL B ouperenénnoil Mepe
poaMokHA, Tek Kak JHK-HocHTenb HAcNeACTBeHHOH HHOOPMALHM HMeeT eNuHYl0
CTPYKTYPHYI® OPraHHIaLHIC ¥ BCEX OPraHHIMOB {OT BHpPYCOB AC 4eNOBeKa), a
CNOHTAHHEIH ¥ MMIYLHPOBAHHBIH MYTarcHe: XapakTepHIYeTCHd YHMBEPCAALHOCTHIO
(lilapMa A, 1989). Pacrennn upeactasisiorT ¢ofol yn3pAMBE KOMOOHEHT GHOTH,
TAK KaK OHH ABAAICICA MEPEMYMEIM 3BEHOM B TPodHYecKOoH NenH, BHIONHAIOT
OCHOBHYIO pORb B ROMOEHHE pasRoobpazHHIX sarpisuutenefi # nocrosune
noasepratorea AeficTBMI) KAk riio0anbHO, Tak H MOKANLHO PacHpOCTPAHEHHRI
sarpasHMTencii  BCneAcTeMe npuKpenn€HHocTM K cyDctpatry.  OrMmeucHHBE
0cO0CHROCTH pDACTEHHA ONpefeNfioOT HX 3HAYEHHE KaK OHOMHAMKATOpDOB  ONd
ofHapYHEHHH MYTAreHOD, BEUICHEHUA HMX TeorpadHyeckoro pacHpoCTpaHeHuA H
onpeAcNeRHs MyTareHHoro QoHa TeppHTOPHil, NPETEpHEBLIHX AMTPONONEHHYK
Tpanchopmauro (Kypuusdi AH., 1983).

Hlupokoe npHMeneHHe XNOPOPraHHYECKHX TECTHUMIOB M MMHEPANbHHIX
yooOpeHHii B mNpolLIoM, TEHAEHLMR YBETHUEHHA 3Iarps3HEHHA arpoHEHO30B
BOCTOYHOH 4YacTH IIDHRCCHIKKYABA TAXENBIMH METANNAMH H DAZHOHYKIHEAMA,
O6yCaBRABALT HEOOXOIHMOCTE IPOBENEHHA FKONOTO-TEHETHYECKUX HeCIeoBanmit,

Illens » 3253%H BecnenoBanHii

Ilenrie nHactommeil paloTnl  ABASETCA  JKOMOTO-TCHETHHECKAA  OUCHKE
MOCHEACTRHI 3arpAZHEenns aTPOLICHO308 BOCTOYHOM YacTH 30HM Jemaenenus Hecrix-
Kynsexoti ofnactu. i

JIng QoCTIXenua NOCTABAEHHNOH LenH Gblil ONpeaeicHb CACAYIOUME 3aA89H:

1) Onpepeneane OCTETOYHBIX KOMHEECTB XIOPDOPraHHYECKHX NECTHUHAOE;
AAT, TXIIIT W MX H30MEpOB B MOYBE H BOINCAHMBACMBIX 3EPHOBHIX KYABTYpax



4

ATPOUEHO30B HCCISAYEMOTO perHoRa.

2) Onpepenende coaepxaHWA HHTPaTHONO 430TAa B NWOYBE M 3EPHOBLIX
KYABTYpax arpoleHo30s HCCAEAYeMOoro peroHa.

3) Onpenenenne conepxadns Toxénstx Meranaos (Pb, Cd, Zn, Cu) B nouse u
FEPHOBBIX KYALTYPAX ArpoileHO30B HOCAENYEMOTD PETHOHS.

4} Msmepense ypoBHA IXCAOIHUMONEON (036 BHEIIHETO raMMa-HINYYEHHA NO
TEPPUTOPHH aFPOLIEHOZ0B HCCNEAYCMOr0O PErHOHA.

53} Hccnenopanie 4acTOTR XPOMOCOMHBEIX afeppalfii B MEpHCTEMATHUECKHX
KJICTKAX CEMAH APOBOIO A4YMEHR H O3¥MOi TIICHHLB, BHPAIICHHBIX B arpoleHo3ax
HCCREIYEMOI'o PETHOHA.

OCHOBERBLIC NOJOKEHAR BLHIBOCHMBIC HA JANKETY:

1) 3aKOROMEPHOCTH HAKCINIEHHA OCTATOUHEIX XONHYecTs nectHuuga AT v ero
H30MEpOB B 3EPHOBHWX KYABTYPax, NOCAe UIHTENBHOTO HCMOALIOBARHA €T0 B
ArpoleH)3aX BOCTOUHON YacTH 30HE 3emeaenns Moenk-Kyanckoli obaacty.

2} 3aKOMOMEPHOCTH HaKOIUIEHHA HATPATOB H TAXEANX METAILIOB B 38PHOBBIN
KYABTYPaX H3YYaeMOFO perHOHA.

3) BausHne XMMWMECKHX 3arpsa3AWTenel Ra BENMMHHY CIIOHTAHROTO YPOBHA
xXpoMocoMHBIx abeppatinil B CEMEHAX APOBOro AIMEHA U O3HMOH MATKOH NINSHHIE,
BHPALUCHHBIX B arPOLICHO3aX KCCASMYEMOTO peraoHa.

4) CrenudMuHOCTE MYTATEHHOTO AeliCTBHA KOMNIeKca sarpasiurenci Ha
reyeTHUeCKH annapaT BO3REAbIBACMBIX KYNLTYP Der#oHa.

HayuRa® HOBHIRA.

Bneperie NpoBeAcHa IKONOTO-TEHETHIECKAA OLEHKA NOCNEACTEHI 3arpsIHeHua
arponcHo30B BOCTOYHOH vacTH 30ME 3emnemenns Hecnik-Kyneckoft obnacti
OCTATOYHLIMA KONHYCCTREMY XMOPOPTaHAIecKaX NeCTHIRECB, HUTPATOB, THKENEIX
METAWI0B, PAAHORYKNRAOB H HX HRIHAHHE Ha TeHeTHMeckud  anmapar
BOBHSARBAEMBIX 3CPHOBBIX KYJASTYP PeErAoHa. Pe3ynbTaThi IMTOTEHETHMIECKHX
HCCNeROBSaHHH  NOKasany JOCTOBEPHOS YBEAHYEHHEe H3ONOKYCHBIX PpaspHBOB H
afeppaunii XpOMaTHIHOTO THIIA B MEPHCTEMATHIECKHX KIE€TKAX CEMAH 3EPHOBBIX
KYABTYP, YTO CBHACTEARCTBYCT © npecbnafaoliem BO3AeHCTEHH MYTAreHOB
XHMHEHECKOH NMPHPOAH, XOTR He HCKMOYEHO Bo3nelicTaNE pARMAHOHHOID (arTopa.
(OGHapyKeHO, 9TO YPORERE XPOMOCOMHEIX afeppauil B ceMeHaX 3¢PHOBLIX KYIETYD,
BHEPAIICHASTX B ATPOLECHO3AX NONBSPKCHARX aHTPOTIOTeHHOM Harpy3Ke, NOCTOBEPHO
ApepRNNAeT CNOHTAHHEIE YPoBeHS MYTaGRABHOCTH, WT0 CBHACTENLCTBYET ©
NOTEHLHANLROH MEHETHYECKOH CHACHOCTH HOWICSAOBAHHEIX 33IPAIHHTENCH,

TeopeTHRECKAR H APAKTHYECKAA LEHHOCT) ANCCEPTALHN,

PeaynbTatht 10  OLEHKE YPOBHA MYTAreHOCTH OCTATOYHBIX KORHYECTB
NeCTHIRAOB, AONMYYCHHLIX HA 3EPAOBHIX KYNBTYpax, HMMEOT BAXHOE HAYYHO-
TEOpeTHIECKOE H pHKNalHoe 3HaveHHe. SBnmoTea 060CHOBAHHEM HeOBXOOHMOCTH
ApeBELEHUR LeACHANPABNCHHOID IKONOO-TEHETHYECKOTO MOHHTOPHETA IIPHPOKHOI
CPEfld ¥ arpoLCHO30B, 4 TAKKC JUiA PECRAMEHTAUBH NPHMEHEMHN ReCTHUHAOE,
MHHEPRALHELX  YAofpenwi M OPOMBILIEHNMSIX  3arpAsHHTeneii ¢  LEnsc
TpeNoTBpPAIEHHA HX NOCTYIUICHHA B OKDYXAIOMylo cpeldy. OCHOBHbIE NONOKEHHUS
meccepTaMoofi paGoTil MOTYT GbITe MCTIONB30OBAHLL B Y1eGHOM HpPOLSCCE NpH
YTEHHH ekt ¥ npoBeseHHH NabopaTOPHLIX 3aHATHI MO Kypcam: 3KONOrHYEcKas
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TEHETHKA, CENLCKOXO3AHCTBEHHA® H  NPOMBILTEHHa! 3JKONOrH#, a TaKke
CTIeUXENUCTAMH B 0DNACTH YIPABACHKA OKPYXAIOWEH CpensI.

AnpoGanus paboTui

Pesynpratel paCorn! OnUfM  AONONEHB! Ha EXEroaHmx pecnybAHKaHcK#X
KOHQEpPEHIMAX MOAOAWX YUEHBIX H cTyaAeHTos KasiyY nM. ans-Qapadn (Ammarer,
1996-1999rr.), Ha MexayHapornoM chMnoasyme “Axagemux KW, Carnaes H ero
PONb B pa3BHTHH HaykH, ofpazoBaHHs W HEAYCTPHH B KasaxcTade” (AusiMatel,
1999r.), Ha BTOPOM BCCPOCCHACKOM HAayYHOM MOROAENHOM CHMIIOIHYME
«BejonacHocTe Guocdepn - 98» (Exarepurbypr, 1998r.), sa Pecmybnuxanckoit
HaY4YHO-TeOpeTHYeckod KoH(epeHUHH, NocesmenHoll 60 — netmio oGpazoBaHHA
Heewmx-Kyapckoro  rocydapcreendoro  yHuBepcrTera mM. K. TeivucTtanosa
{Kapakon, 2000r.).

Huccepraups anpobrpoBala Ha oOBEIHMHEHHOM HayyHOM CcemMHape kadenp
IKONOTHH H TIOYBOBC/EHWA; TCHETHKH H MOJISKYNAPHOH OMOROTHM, LATOROTHM H
FHCTONOTrHH; GoTaHuKH; GHOTEXHONOrHH, OWOXUMHE ¥ (QHIUONOTHM pacTeHHi
Kazaxckoro rocymapcrBeHHOTO HAUHOHANRHOTO YHHUBEPCHTETZ HM. am.-d)apaﬁu
{Anmarte, 2000r.).

IMybnrkauuy: 60 pe3yAsTaTaM HecneaoBaRHi omyGaukosaHo § paboT.

CrpykTypa # 00nEM anccepranwn. Jlucceprauponnas paGora COCTOMT M3
BBeOCHUA, 0030pa JIHTEPATYPE], OMHC3HHA MATEPHANOR M METONOB HCCNERORAHNA,
HZIIOKEHAA Pe3y/IBTATOR HCC/ICNOBAHHA H HX OOCY®XAeHHN, JANIOYEHKA, BHBOAOB,
CRHCKA HCTIONE30BARHBIX HCTOYHUKOB, BKIIOMAOMETe 253 HAMMEHOBAHKE, K3 EHX
45 sapyDexupix. MaTepramul guccepTayyn W3nomews Ha 119 crpammuax
MAIIHHOHCHOTO TEKCTa, WMOCTpHposata 19 tabnanamy u 3¢ pucynxamn.

MATEPHAJABI H METONM HCCIEAOBAHHS

MaTtepuan uechegopanns. MarepHanoM IAA HCCACAOBAHMA RNOCAYKHITH
06pastkt RPob NOYE K 3EPHOBBIX KYNETYP, CTOOPAHHEIX B ArpOileHO3aX BOCTOUHON
yacTet 308K 3emaeacma Mccuix-Kymeckofi obnacti. JepnoBhie KyNbTypst GBLNE
TIPeACTABNEHB pafOHEPOBAHHBIME JUiA JAHHOTO PErHOHA COPTAMH SPOBOTO AUMeHA
Hepa n osnmol markoii numemmiel besocras J. B kawecTBe OTHOCHTEABHOO
KORTPONA ORAN BIATH 06pasubl Apol NOYB H CENECKOXOINHCTBEHHBIN PacTEHHM,
oroGpasukix B okpecTHOCTAX nocénka Caper-Tonoroff, rae zempenende crabo
PauHTO H al POIEHO3H MEHEE NMOAPEPAEHE aHTPONIOTEHHON HaTPY3Ke.

Metonsl necnenosanns. Ha nodpeHHEX KapTax paifoHOB OTMeMaAHCE YHaCTKH
otbopa npob6. IlpH 310M yunrsBanuct penpedHsle W TeoMOPHOROrHYECKHE
0co0eHHOCTH 3emiieneibuccKoil 30ub. OT6op mouBeHHNX 006pasuos TPOH3IBOAKICA
Ha raybuny naxotHoro caoa {0-25 cM). B mectax or6opa npob nouB NPoHIBOIHMH
otGop 3epHOBRIX KyALTYD. ONpeneneHue OCTATOMHEIX KONHYCCTE XIOPOPraHHYeCKHX
NECTHUHAOB NpOBORHAH METONOM  Tal0-XHAKOCTHOH  Xpomatorpaguu Hz
xpomatorpade JIXM-80 M ¢ ZeTexToposm 2nexTPOHHOTO 3aXBata. DKCTPAKLMIO
XAOPOPraHHYECKHX MECTRLHEOB W3 NOYBH M PACTHTENLHMX 0OBEKTOB NPOBOAHNH B
CMECH OpraHHuecknx pacreopHrench (Knncenko, 1983). Onpenenciiie HuTpaTos B
ToYBe H 3epHOBLIX KYALTYpaX OpOBOAHIH CTAHOAPTHMM HOHOMETPHYECKHM
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'METOAOM, € H3BREYCHHEM HMTDATOB DACTBOPOM AMIOMOKATHEBMX KBACHOB.
Homepenun npopogunu na HoxoMepe IB-74 (Tocr 2651-86). Onpenenesne
THREIBIX METAIOB  NPOBOHAH MeToAOM aromHof abcopbuMm Ha artomHo
abcopbunonnom  cnexktpodotromerpe  AAS-IN,  dupmul Carl Zeiss, ¢
HCTONLIOBAHHEM TINAMERHOrO aToMK3aTOpa. M3BledcHHE TAKENNX MCTALIOB M3
NMOYBEHHBIX W pacrTeAbHHX 00pasioB NpoBOAWAH  METONOM  MOKpOH
muHepanuzaumd (mutpues, # ap., 1989; Welz, 1991). Jlna npopencnmra ramma
chéMKU ucnons3osancs npubop CPIT1-68-01. 3amepu npoRoaniy Ha recote 0,1 A |
MeTp oT 3eMnu. Ha ywacTkax ¢ MOBEUCHHEM panHaHoRHnM GoHoM oTdnparuch
npolsi TPYHTA JUI% BPOBEACHHA MAMMA-CIIETPOMETPRYCCKONO H PAHOMETPHYECKHX
SHAM3OB. AHanH3E nNpoBosHAH B LieHTpanbhold  HayTHO-HCCHEHOBATENBCKOHN
naGopatopuu  AO  “Bonkosreciorus”. JiAR  YCTAHOBNEHHA  TeHEeTHYECKMX
NOCAEHCTRNI FarpAIHEHHEA arPOLIEHO30B BOCTOYHOH YaCTH 30HE 3eMaenenus Hecnik-
Kynscxoil ofiaactu 8 Ka9ecTse TecT-00bekToB 66N BLIGpaHR! 3EPHOBBIE KYILTYPEL.
Tlpa npoBefieHKM XPOMCCOMHOTO 4HAAW3a HCMONBIOBANH BPeMeHHBle AaRNeHRle
IPENApATH, OPUIOTORNEHHME H3 MEPUCTEMATHIECKHX 304 Koperikos, dmkcaumo
pOBOJMAK B cMecH aGCOMOTHOrO CIHpPTA ¢ NefsHOfl yKcycHoll KMCROTOH B
cooTHollenHu 3:1. B xawecTse KpacHTeAA HCNOALIOBAAK BORHbIH pacTBop (yKCHH
cepHucTOH  XHcnotel. Ilna flonydeHMs MOHOCHOA KIETOK, a fraixe pasfpoca
XpOMOCOM HCHONB3ORANH MLHTA3Y — CMECh (EPMEHTOB BHAOWMKOBOH eleas:
BHHOTPAOHGIX  YIWTOK. XpOMOCOMHEIE MYTAUHH  YUMTREBAIM  COMMIACHO
PEXOMEHAAUMAM, HINOWEHHEX B MeTomH4YecKHX pabGotax (JlyGuHuxa, Burannes,
1978). Cratucmimeckyio oGpaboTKy NOMYUEHHBIX PEIYILTATOR NPOBOSHAR METOIOM
BapHamHonHoH cratnernkd  (Throxusicknfi, 1970) Crarucradeckyio  pasHAUY
CPEeRHMX 3HAYEHHH onenuBany no kputepHie CToiofenta. Metadasnpie NAICTHHKR
AHAAWIKPOBAAH ¢ DOMOWILIO  CBETOONTTWYECKOre MHKpocxoma MBHW-3, ¢
dotonacankoit MEOH-11; ans  mexkpodoTOrpadMpOBaHHA  HCIIONBIOBANACEH
MenxosepHucTan mieska “Muxpar-2007, KoddduuuenT xoppentund BHCIHTHBATH
Ao nporpamMme Excel master f(x).

PE3VJILTATH HCCAEROBAHHA U HX OBCYXJAEHHAE

33KOIIOMOPIIOCTI| HAKONJICHHA XAOPOPrINNYECKEX NeCTHIAAOE, HHTPAaTOB,
TRAKEABIX METANN0B, DAAHOHYKIHAOB B BOYBEe H 3ePHOBLIX KYAbLTYpPaX 30HLI
HCCNIEZOBAHMA

Xaopopragudeckue necThumast. [lpH#HMas BO BHHMAHKE HEDCHCTERTHOCTE M
TOKCHIHOCTh XJIOPOPTraHM4eCKEX MecTHURACB, B Gusiiiem CCCP ¢ 1972 roaa 6mno
JaAUpPEIIEHe  MACCOBOE MpHMCHEHHE NpenapatoB Ha ocHope JAT » IXAIN.
TocnencroMs  wHPOXOre NPUMSHEHWA, KOTOPEX, KAK CHEAYET K3  HAMX
HCCNeNoDaHHH ByayT el NONro CKA3BIBATHCA HA TEPPUTOPHH arpoueHo3on HMccuik-
Kynnckoit obractn. B ocHoBROM HX NpHMEeHAAH Ana ofipaborxit crapux cance. B
HaCTOAIISE  BpeMA  HA  JAHRBIX  IUIOWASSX  DasMemialorcs  ApYyrue
CENBCKOXOIAHCTRCHHNE KYARTYDH, B TOM YHCAE H 3€pHOBHEE. CHCTEMATHIECKUH
MOHHUTODHHI 3arpA3HEHHS [OYB XMOPOPTAHHUECKHME RECTULHAAMM Obin HavaT B
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kouue 70-x ropos. Tax xak ocropuan macca JAT, XU axkymynepyerca B
TIOBEPXHOCTHOM TOPHIONTE MOYB, B PEXMM HaONIONCHNSE BITIOYANCA €XEroaHsil
otGop npol6 ¢ noBepxHoCTHOTe cinos TybueoH Ao 20 cm.  Onpenenchue
COMIepMAHNA K cTeneHb pacnana octarounsX xoaudects ST, FXUT e nouse u
3EPHOBBIX KynbTypax B ycnosuax Hecwix-Kynkcxod obnactu nposopmna Hecwmx-
Kyneckan obnacTHas NPOCKTHO-H3ILICKATENLCKAS CTAHIHA XHMM3AUHE CeILCKOrno
xo3sficTea, METOAOM TOHXKOCNOAHOH xpoMatorpaduu, Hecnenopanus, nposenénuele
3a nmepwos 1980-1990 rr. noxazamu, wro AT, I'XLF nposeistior Bicokyio
YCTOHYHBOCTE K (HH3HKO-XHMHYECKOMY W OHonornTeckoMy pasnoxenuto. Hecmorpa
Ha AMMTensHedl nepHof sanpeta maccomoro npumeHenus JNT, x 1990 rogy ero
COREPAAHHE B NOYBAX arpolicHO30B NPoAoRKano ocTaBatkes Ha yposme JLOK. Hz
NHYSPATYPHBIX AAHHBIX H3BECTHO, YTO MHOIHE XJIOPOPTEZHWUECKNE MEeCTHUHRAM B
npoluecce MX paspyleHKf B No4YBe MOTYT TpaHcdOPMHDPOBATECA B MeTabonuTh
Sosee onacHHE © SKONOTWYecKoil TOYKM 3peHHA, Kak OAa camMoli MOYBE, Taxk H
pacTeHHil NPOHIpacTAIOMMX Ha Reil. B cps3u ¢ amum B 1998 ropy Hamu OnuH
npoBeneHs Heonenopanus no onpeaenenuio JEIT, IXLT # Hx MeTaCGonnTos B nouse
H ceMeHaX BO3AENBIBAEMLIX 3IEPHOBRIX KyNBTYp pertona (pucysox 1). B
aTpoLEeHO3aX H3YHaeMoro pertiona MakCHMaNbHBE OCTATOSHAIe Konndectsa T u
ero MeraGoMMTOB O0HAPYKEHBI B CeMEHAX O3AMOH NIICHEUE, BHIpALIEHHOHW Ha
nosx Keru-Oryscxoro pafiona. Conepkanie nectHiHAa B TIO4BE He NPeBHILANG
ycraHoBheHERX zHaveHHit TIOK-0,1 mr/kr, omHako cyMMapHai KOHLEHTpaLHs
meraGonutos JUIT B cemeHax mueHmnml obHapyxuBanack ma yposHe I1JIK-0,02
MY/Kr, 910 TOBOPHT © HEIHAYHTENLHOH CKOPOCTH JCTOKCHKAUMY IEeCTHITMAA.
Ocraroyssie xonuyectsa AT B ero metaoNuros B ceMeRax 3epHOBEIX KYNLIYP
arponenosoe Ak-Cyiickoro H Tiolickoro paiionos OHAR HMXe, YeM B arpoleHo3ax
Kerm-Orysckoro pailona (prcynok 2). TIposenSHHbi xOppelalHOEHLIA aKaNH3
nokazan HamMyAe JOCTOBEPHON KoppemilHoHHo# 3asHcuMocTy Hakortenus [T &
CEMEHAX IEPHOBMX KYIBTYD OT YPOBHA OOMAPYMHBAEMBIX OCTATOUHBLIX KONHUECTE
necTRIHAA B AoYBe EMA GONBIUMHCTRE arpoNEHO30B HCCHCHYEMOND peruoHa.
Xapakrtep pacnpeneneHHs oOHApYXUBAEMbIX OCTaTOuMHMX KoiHdects JIT, x8K B
nodBe, T2k M B ceMEHaX JSPHOBLIX KYALTYP HMeeT cnegyloiuui pag 4,4-IHT>4.4-
AI5>4,4- 101, Xors npenapatel Ha ocHoBe I[XEH npHMensmmice wmHpe B
arpoHeHo3aX HCCHedyeMOH 30HB, PeIYNBTaTH N0 ONPEASNEHMIO OCTATOMHHIX
KonuuecTs - y- HIOMepos TXUD PHSBHAM WX HE3HAUMTEALNOE CONEPKIHME B
[OYBAX M CEMEHAX 3CPHOBEIX KYIETYP. MAKCHMaNbHBIE KOHLCHTPAUMH, HE
apesbiluatome K Gunn ofsapyxens B arpouenosax Ax-Cy#Hckoro paiiona.
KoppensunosHulfi anama lasucuMmocti Raxomnerna XU B cemenax 3epHOBEIX
KYAETYP OT YPOBHA 00HapyAKHBAEMBIX OCTATOYHBIX KONHYECTB MECTHUMAA B TIQUBE
He BBIABHA  A0CTOBEpHBIX  Kosumuentos koppensund. [lo  BRERHMOMY
3HAYHTENGHEE KONHYECTRA IECTHLIHAA B MOYBE TMOABEPINMCE pacmamy M
ReToxcexaluu. HecMoTpa Ha 10, ¥T0 cofepXaHue XIODOPTaHHYeCKHX MeCTHUYAOB B
NOYBAX K CEMEHAX 3EPHOBRIX KYARTYP ArpolleHO30B He npeshitiaer 3uavenui TIIK,
ChemyeT OTMETHTh, YTO 3TH COEHMHeHHA 00nanaioT 3ddeKToM npH [NHTENEHOM
XPOHHYSCKOM BO3BACHCTBHH,




MakcHMaNBHLIE CyMMapHble koHUerTpauuy usoMepos JUAT g nousax
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1-noverl aIpoLER030B )Ke"m-Or'yacxom paiiosa, 2-[10YBH arpoLEeH0308 AK-
Cytfickoro paiiona, 3-noussl arporneHoso Tionckoro paiiona, 4 Kowrpoas, 5-FIJK.

Prcynrok 1.

MakcHManbHEE CYMMapHEIS KOHIEeHTpaUHRH Hzomepos T B cemenax
3CPHOBRIX KYNLTYp Ha 1998 ron
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1-arposteHosn Aeth-Oryackoro paiions, 2-arpotienoas Ax-Cylickoro pationa, 3-
arponieHo3sl Tronckoro pationa, 4-Kowrpons, 5-THIK.

Pucynox 2.
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Himpatel. Ho 1990 rosma s arpouenodax HMcecux-Kynecko#i  obnacti
NpPHMEHAIACE B TIAHOBOM MOpSIKEe MHHepanbHbie YROOpeHMR, B YACTHOCTH
a30THBIE, ABAAIOMIHECH OCHOBHBIM HCTOYHHKOM MOCTYANEHHS HUTPATOB B
OKPYXAIOUYIO CPeRy perHona. B wccnemyemoM perviohe Gblin BLIsBNEBH CAYYAH
3arpAsHCHAN OKPYKAOWER Cpepbl MHHEpanbHuIMYM YROOpPeHMAMM. 3arpaiHeHre
arpoleHo30B TIPOHCXONMHUAC TRAABHEIM OGpa3oM 33 CHMET HEepaUAOHANBHOTG HX
HCNIOAB30BAHMS H HENPABWILHOTO XpaReHHA. KpoMe 1010, H3BecTHO, 9T0 OFpoMHOS
KONH9ECTBO a30Ta MOCTYHAST B NOYBY He TOMBKO € YNOOpeHHAMH, HO H depe:
aTMocthepHBI# BO3AYX 8 EAAE BHIGPOCOB NPOMHUINEHHEX O0BEKTOR, TPAHCHOPTHEX
CPeNcTB, NPH CKHFAHHMH PasAHYHOTO Tonnusa. PesyarTaTi fNpoBeRABHHBIX
HeeneaosaHpil 8 1998 roxy nokazany, dTO COACpKAHHE HUTPATHOTO A30TA B TOMBAX
arpoileHO30B BOCTOYHOR uacTH 3oHE zeMaeneims Mecnik-Kynsckoll ofnactH ne
npepuimact ITUIK-130 smrfkr {pucynox 3). CopepxanHe HHTPATOB B (IOYBax
arpolienosor Merm-Oryackoro pafioHa Haxoaunocs B npeaenax 8.0 - 21,2 Mrfkr.
Cozepacarne HATPATOB B CEMeHaX MINEHMIL BapLUPOBANO 8 Npeaenax 27,5 - 43,6
MT/ET, 3 B CeMeHaX SuMeHA H3 xodaicrea “Jlpyxba” XKetw-Orysckoro paifona —
32,1 mr/ur, npu TIIK ang zepHa xneGukmx 3makos - 100 mr/kr. B sererupyiomeii
9acTH pacTeHuil (ucred, crebne) obHapyxeHu Gonee phicOKME KOHUEHTPANHH; A
mnenmuEt or 51,3 Zo 89,1 Mr/kr, a B sumere 78,3 mr/kr, mpu THIK win senérof
MacCH pacTensit - 200 mr/kr.

CoaepmaHHe HHTpaTOB B novsax arponeHozor  Ax-Cyfickoro paiiona
Aax0AHAOCh B npenene 4,8 - 12,2 mrfir. Coneprianne HHTPaTOR B cCEMEHAX MHICHALE
cocTaBano 16,2 - 34,6 MIVkr, B ceMenax gaMens - 36,3 mrfir. Cogepxanne muTparos
B BETeTHDYICHIHX WAcT#X PACTEHHH BAPEHPOBAIO B mpeAenax; Y nuieHAnes 28,8 -
85,1 Mr/xT, a y Aamens - 85,1 Mr/xr. Cogepxanie HHTPATOB B ROYBEX AIPOLEHO30B
Tionckoro pafiona HAXORHIOCH B ipenenax 5,8 - 14,2 mr/kr. ComepiaHne HHTPATOR
B CeMEHAX NEIeHANH cocTapnao 17,4 - 25,7 Mr/kr, a B ceMenax sumena - 19,9 Mr/xr.
ConeprkaHi¢ HHYPATOB B BETCTHPYIOUIHX YacTAX pacTeHHH BapbRPOBANO B TIpeAeNe;
y nemss 30,9 - 77,6 Mrfer, a y aamens - 34,6 mr/ur. CopepRanne HUTPaTos B
MOYBAX KOHTPONABHOTO yuacTka nocénka Capel-Tonoroit Osio HIXe, 9eM B ADYTHX
ArpolleHo3ax HCCRENYEMOre PErHoHa # HaXoMHnocs B wareppane 4,8 - 5,4 Mr/xr, 9ro
FOBOPHT O HU3KoH ODECNeYeHHOCTH NOYS HUTPATHRM a30ToM. KomneHTpanus
HHTPATOB B CEMEHAX O3MMOH NUICHHUL ¥ XPOBOIC AUMEHR cocTasiia 93 u 8.9
MI/KT, @ B BeTeTHpYIo1teH 4acTH pacrenuit 18,4 1 17,6 Mr/er coorseTcreenno. Takm
ofipazoM, KOJHYECTBO HUTPATOB B 3CPHOBHIX KyNbTypax He npeppimaeT IEJIK kak B
CEMEHAX, TAK N1 BEreTHPYIOIHX 4HacTAX pacTeHHi (pucynok 4). Ommako
NPOBEAEHHLIA KOPPENAUBOHHEN AHATH3 JUIA CEMAH 3CPHOBMX KYABTYD, MOKA3aN
HanMyHe JOCTOBEPHLIX KOIDGHIUHEHTOR KOppensuHH MMy HAKONCHHEM
HHTPATOB B CEMEHAX M YPOBHCM OOHapYXHMBaeMBIX KOHUCHTpauudi B Tmouse.
BeposTHo, 3TO CBS3AHO C TeM, YTO MiaKOBHIE KYALTYPhl COOCOOHEI HaKammusate B
GOABIMIHX KONHYECTBAX HHTPaTH, oco0cHHO B 3enéHolfk Macce pactemmii. U3
JHTEPATYPHEIX JAHHBIX H3BCCTHO, YTO COOCPAAMHAC HHIPATOB BHIlE B KCHACGMOBRLIX
TKAHAX pacTeHni, obecneyHBAlCIMX TPAHCTIOPT H  HAKOIUieHHe  3amacHEIX
nHTaTempHEX Bemiects (Cokonon,1989).




Conepxadse HHTPATHOTC a30Ta B (OYBAX arPOLIERO30B BOCTOMHOH YaCTH 0B
semaenents Heonix-Kynnckoil ofinacti Ha 1998 roa
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1-mousm arponerozos Xers-Orysckoro pailoHa, 2-A04BH aTPOLICHOZ0E Ax-
Cyfickoro paiionz, J-nouswn arponerosor Tionckoro paifona, 4- Kontpoas, S-TIOK.
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1-arpouenosn Xers-Oryscxoro paiona, 2-arponeHosst Ax-Cyﬁcmro pa#ioHa, 3-
arpolienosk Tronckoro paiona, 4-Kontpois, S-THIK.

Pucynok 4.



Taxénwme meragnst. Hapagmy c HHTparamy, OCTATOUHHIMH KOMHYECTBAMY
AECTHUMAOE ONACHBIMH 3arPAIHHTENAMA OYB ABAAKTCA THKENRE MeTannky Zn, Cu,

Cd, Pb n gpyrde. OnacHoCcTE ycyryGndeTcd W Tem, 410 nousa ke obnapaer
MEXaHHIMaMH CaMOOMMILCHHA OT OONBIIMX KOAMNECTB TIHNENBIX METaANoB. TM-
MOTYT HaKaniUBaThcs 8 HeH, CYUIECTBEHHO BIHAA Kak Ha Guonoruwyeckne csoiictea
¢caMoil TIOYBLE, TAK ¥ HA RPOH3PACTalollHe CEABCKOXORAHCTBEHHEIC KYNLTYPH.
Flooromy cucreMaTHyecKHi MOHHTODHHT 32 WX KOJHYSCTBOM H HAKOILIEHHEM B’
OKpYRaolueil cpese HMEST BAXKHOE IKOJIOTHIECKOE IHAYCHHE.

Banosoe coepixatne IHHKa B KOHTPONBHOM yuacTxe Nocénka Capri-Tonorok
coctaprno 16,5 Mr/ur. Banoeoe cofiepatie NMHKA B OYBAX arponeHozos Jers-
Orysckoro paloHa HaXOAHACCE B Apefene 16,5 - 59,5 MI/kT; B mouBax arpoienosos
Ax-Cy#ickore pafioa 52,5 - 73,5 Mr/xr; B noysax arpouenosos Tionckore paiiona
19,5 - 64,5 mr/ir. MakcHManbHO? colepkalHe laiKa GEUIO 3aPErHCTPHPOBAHO B
AOYBAX arpolIEHO30B NPHAETaonMX K KypMeHTHHCKOMY LeMEHTHOMY 3aBORY — 64,5
Mr/xr. B pesysktare npopeneBMBIX Hccnenopamn# Hecrr-Kyneckofl npoexrso-
HIBICKATENBCKOH CTAHUHER XMM#IAIWH CENBCKON0 XO02M§iCTBA 1O ONpPEACACHHIY
TOKERBIX METaNAOB B arponeHo3ax HccaeAyeMol 3oHnl, ObUIM  BBEISBASHB
HEIHAYHTENBHBIE KOHIGHTPANMH LWAXA B HouBe. B HaUMX MCCHEAOBAHMAX
HabmonaeTcd TEHACHUMA YBENHYSHWS BAjJOBOTO COAEpXaHHA NHHKAR B TIOYRAX
arpoLCHO30B HCCNEAYEMOrO PErAOHA, OHAKO, OOHAPYKUBAEMBIE KOHUEHIPALWH HE
npessitany yposus ILIK-150 mr/kr (pucynox 5).

Copepiaiie Zn B ceMeHaX O3MMOI IILEHALRE COPTa Eesoc’ras 1 BHIpatieHHBIX
B KOHTpOABHOM YyuacTke Hocénka Capu-Tonorofi cocrasuna 4,3 mMr/kr, a B
BereTHDYIOILCH gacTH pacteHnil 12,3 mr/kr. Coaepxanne WHMHKA B ceMeHax SpOBOTD
f4MeHa copta Hapga cocrasina 3,9 Mrvkr, a B BereTHpyIomeif qacTH pacrenuii -13,1
mr/kr. CozepkanHe UMHKA B CEMEHAX O3MMON IUCHAUM M APOBOTO FHMEHA,
BHPAlICHHBX B arpouenosax Kersi-Orysckore pajiosa cocrazmna 9,7 - 9,0 mr/kT; B
arpoueHosax Ax-Cyifickoro pafowma 1,5 - 15,0 mMrfia; B arpomenosax Tromcxoro
pafiona 0.8 - 6,2 mr/xr. B uenoM KOHHEHTPAUHA Zn B CeMeHaX NINCHALL K TIMEHS,
BBIPANICHHBIX B 8POLIEHO3aX HCCASKYEMOI0 PeTHOHA He NpeBblinaer yporers TTAK -
50 mrfxr (puwcynox 6). MakcuMansHEle KOHUEHIpauHs Zn B ceMeHax Owina
saperucTprposana B xossfictee “Kapakon” c.Opnwuoe — 15,0 mr/kr. Bo Beex
OpOAHANHIHPCBAHHEIX Npofax suMeHs B PWeHHUEN Habmoaanock npeobGnajanue
COACPAAHHA HHKA B BEreTHpYIOleH 4acTH pacTeHHil {(IHCT, cTebent) B TO BpeMa
KiK 8 ceMeHax ofHapy:KeMul He JHAYHTENBHble koHueHTpauud. i nuTepatypHerx
JAAHEIX HIBECTHO © CYHISCTBOBAHMH, no kpafiHedl Mepe, TpEX 3aHTHBIX
MexaH#sMOB {GappepoB) B PACTHTENLHOM OpraHHIMe HA FPaHHLAX MOYBA-KOPEHb,
KopeHb-cTebess, crefemb-cemena. OTHAKD HPH BHICOKHX KOHUESHTPALMAX MeTLLla B
noyse, €0 COAEpHKAHHe B KOPHAX YMEHGHINAeTCs  BCAGACTBHE MMIPaiuMH B
Hapsemusie oprabibl (Fapmam, 1987). Tax xak Zn ABNACTCH MHKPONEMEHTOM
HeOGXONMMEIM [NR TIMT2BHMS DACTCHHI, ero TOKCHYECKOe ACHCTBHE NpPOABAACTCH
TOMBKO TPH BEICOKUX KOHUCHTPALHAX B MI0HBE, HO B OYBAX ArpONICHO30B BOCTOMHOH
4acTH 30HH 3eMacgennd Heckik-Kynecxoii obnacrn Taxne KoHleHTpaImn He GhinK
BLISBACHEL.



Banosoe conepucaiue Zn b odpax MECHeAyeMoTo perHoHa Ha 1998 ron
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1-nousH arponeno3os Xeral-Orysckoro paitona, 2-ROYBE ArPOLEHO30B AK-
Cylickoro paliona, 3-noqekl arpouenosos Tionckoro pationa, 4- Kontpons, S-FLHK.
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1-arpouenoan XKere-Orysckoro pafiona, 2-arpouenosst Ak-Cyiicxoro pafiona, 3-
arpouenosst Tionckoro paitona, 4-Kortpons, 5-TIK. -

Pucynox 6.
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Meznr. BanoBoe cofiepikaHHe MefH B KONTPOIBHOM Y4acTke Rocénka Capi-:
Tonoro#t poctosuoll  Hacte  gonu  3eMacmenns  Hocuk-Kyneckolt  obnacta
HAXOOMREOCH B HHTepBane 13,9 - 14,1 mr/kr. Banopoe copepiaHtie MeAH B MoYBax
arponenozos JKetn-Oryackoro paitona xonebanoch B npepenax 14,7 - 31,3 mr/xr.
MaKCHMaNBHOE COAEPKAHME MEIM B I0YBaX OGBLIO 33pETUCTPHPOBAHO B XoamiicTee
“Kees-Kynn” ¢ HIanGa —31,3 Mr/ir n xossiicree “Hpyaba” ¢. Kersein Oetiixan-23,7
mr/kr, npu TIK-23 mr/ie. Bo Beex amamusupyemslx arpottenos’ax Ax-Cyifckoro
paiioHa BaNOBOE COAEPAANHE MemM npestitiano  ypobews [TK-23 wmrfskr u
RAxXOMHNOCh B HETrepsane 252 - 31,6 mr/kr. MakcumanbHbie XONHYECTRA MelM &
no4yBax oORapyxenw B xosshicTee “Apaman” cMaman-31,6 wmrfkr. Banonoe
cogepRaHHe MeIOH B NMOYBaX arpoueHo3os Tonckero paiiona coctamuno 10,2 - 28,6
MI/Kr. MakCuManbHoe CcoNepKaHHe MeNd B nouse OLIIO 2aPETHCTPHPOREHO B
xoaqitcree “Manar’” c.Cyxoii Xpebet — 28,6 mr/xr, mpu T1OK-23 mr/xr. B pesynstare
npoeenHHBIX HeoneaopaHrli B 1990 ronty no onpeaeneHHIo BaJOBOTO COAEPMAHNA
MEAH B NOYBAX ATPOLEHOZ0B HCCRENyeMoH 30Hb OB BLINBICHHN HE3RAYHTEABHEE
KOHLEHTPAIHH MeTanma B novypax. B Hammx wWecnemopaHMax HaGmopaercs
TEHACHUMS YBEMUIEHHA MefH B TOMBAX, HauboNee BHICOKH® KOHLICHTPALIMH
ofHapyxeHs: B Ro4Bax arpoueHoios Ax-Cylfickoro paifoHa (pecysox 7).
YCeraHoRICHHOE HAMM COMEpKAHHE MEOH B CéMeHax o3HMolf DmeRMHM copTa -
Bezoctas | BHpAaleHHEIX B KOHTPONMBHOM ydacyke nocénka Capal-Tonoroii
cocrapana 1,1 Mr/kr, a 8 serernpyromedi vacTu pacrennit 2,7 mr/xr. Conepmanue
MEKH B CEMCHAaX spoporo sument copra Haas cocrasunma 0,8 wmr/kr, a B
BereTHpyomeli wacte pacrenufi 2,7 mrixr. CoflepkaHne MelH B ceMeHaX 03uMo
MIGEHHUR 4 SpOBOTO S9MEHS, BBHIDAIEHHBIX B arpotteHosax JKere-Oryickoro
pajicHa coctapuna 0,9 -3,2 mr/xr; B arpouenosax Ax-Cyiickoro pafiona 1,1 - 3,6
MI/KT; B arpoLieso3ax Tronckoro paiiona 1,8 - 3.4 Mrvia. B nesjom comepwanmne Memu
B CeMEeHaX 03UMO THICHHUBI B APOBCIO AYMEHS, BHIPAUISHHEIX B arpoleHo3ax
HCCAENyeMoro perioHa He npepniutaeT yposens ITIK-10 mr/xr (pucymox 8). Ilo
A3HHWM NUTEPATYPE! HM3BECTHO, YTO PAclpefcicHHe MeIH B PacTCHHAX O4YeHb
HIMENYNBO, B OTAMYRE OT {lHHKA, MeAs 00NaZACT CROCOOHOCTHIC K HAKOTUICHHI) B
PENPORYKTHBHBIX opranax pacTeHHi. Haubomumne KOHLEHTPAUMR
o6HapYRHBAIOTCA B JapOAHIEX 38peH WAKOB H B ceMeHMEIX ofomouxax B
neenenopanax (Kabara-Ilenanac, 1989) yetanosneso, 410 KOHUEHTpAIiHA Meaw B
saponsiax 6sina 2 -18 Mr/xr, & B cemeHHbIX ofonoukax 8 - 23 MI/kr, Torma kak B
3epHe B 1felfoM Ha#GONbIOGe 3HAYCHHE COCTaBUAO 4 MI/Kr. B Hammm secnefoBammix,
KAK ® £ ChOyYae ¢ [HHKOM, BO BCEX NPOAHANHIHDOBAHARX Npofax MIICHMUE M
AUMEHS DPEBANHPYIOIGHE KOHUEHTpaUWH MeTamng OuimH  ofHapykeHBl B
BereTHpyiollelt yactn pacreHuii (ncT, crebens), B TO BPeMS Kak B CeMeHax
HAGJIOMAMHCE He3HAYHTEALHEIC KOHUCHTPALIHE MELH,

Taknm 0OpazoM, NONyYeHHBIE HAMK De3yNBTATHI CBHOETENLCTBYHOT, 4TO, He
CMOTpPA Ha MpeEswaionit yposens [TIK cofepxamis Mend B Noypax GORLITMRCTRA
arpolieHOI0B HCCNEAYEMOro PErHOiA, B CeMEHAX JEPHOBBIX KyIILTYD 0GHapyXeHE Re
IHAYMTENEHBE KOHLEHTPAUHM Meranna. B Hecaefiopanuax uposcAénnmx B 1990
FORY TakkKe He OuI0 BRABICHO MpeBbieHne yporrg TIIK no meau, xak B cemexax
03HMOH TIIeHHLB], TAK H B CEMEHaX ApOBOTO AUMEHS.



Banosoe conepxanne Cu B TOIBAX HCCIEAYEMOro perions wa 1998 ron
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1-nousk arponeresos Ketw-Oryscxoro paliona, 2-nousk arpoleHo3or Ak-
Cyfickoro patioda, 3-1IoTBs! arpolieRosos Tronckoro pafiona, 4- Kowtpons, S-TIIK.
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MakchmanbHoe copepraie Cu B ceMeHax 3epHOBLIX KYRETYp Ha 1998 ron
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1-arponerosil Hets-Orysckoro pafiona, 2-arponenoss Ax-Cy¥ckoro paiiona, 3-
arpottetoss! Tionckoro pafiosa, 4-Konrpons, S-TTHK.

Pucynok 8.
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Kaamni. B panmx HCoacaoBaHKAX BANOBOE CONSPHAHME KALMMA B ROYRAX
KOHTPONBHOTO YYacTka nocénka Capel-Tonorod BOCTOYHOA SACTH 30HBL 3eMASIENHA
Heewx-Kynsexod oGnacti coctapuna 0,3 mrixr. _

Banopoe cofepxkanue KamMHR B TIo9BaX arpotiehosos Ketw-Orysckoro padona
Haxoguaochk B npenetax 0,8 - 1,6 Mr/kr; B noupax arpouenosos Ax-Cyfickoro 1,5 -
2,3 mr/xr; B nousax arpouero3os Tionckoro pafiosa 3,5 - 4,6 mrikr, a 2 noyeax
ArpoONCHO30E NpHNeraoulix K KypMeHTHHCKOMY UEMEHTHOMY 3aBOAY COAEPXaNRe
xajpun cocrasuno 10,2 - 1 1;7 mr/kr, npu TEAK - | mr/kr (pHcysox 9).

PesynbTaThl UONydeHHBIX aHaAu30B ~ MOKA3AME, HTO B HCCNEfyeMhix
arpoLeHosax  BOCTOYHON wWacTR 20HH 3demiemenus  Hecwk-Kynbekol obnacrm
BANOBOE CONEPKAHPE KafiMua B NouBe MpepniitaeT yposeRs I1IK » Hecxonnxo pas,
MakcHManbHEE KORLSHTPAUMM KagMHs HaOMOAQOTCR B MOYBAX  AFPOLEHC30E
Twofickore paiioHa, B JaCTHOCTH HAa TEPPHTOPMM ArpOLEHC3OB, NPRAETAOHIHX K
KypMeHTHHCKOMY LIemMeHTHOMY 3aBOXY. [Ipi aHamize ropqHoit NOpoAH HIBSCTHAKA,
CAYKALIEN O CHPLEM It IPONIBOACTES leMeHTa, Hamy Hrisn obHapyxeHE BhicOKHE
KOMHEHTPAIMH KagmHg — 64,3 Mrfur. B pesynerarve jofumu, apotaennd u ApyTrHX
TEXHOAOFHYECKEX NPOLECCOB NPOHCKOANT HSMEBIEHES HEKOTOpoli HacTs nopons
nocTynnenBe ©f B aTMOCQEPHMIH BOMYX B BHNE  MMKDOUARCTHH,
PacApOCTPaRsICHMNCA NOTOKAMH BO3IYXa, 3arpasHad mpripexyto wacts Saccefina
oicpa Hocmk-Kyss. B HCCnepoBaHHAX NposeméBHmx B 1990 romy, Banomoe
copepanMe wagMmrs of0HapyxHeanoch Ha ypoene IIJIK tombke B noumax
arponerozos Twonckoro palioma. Tlpopeaéumbie Hami Hccaefosanus B 1998r.
BHABANH 3HAYATEIILHOS YBEIM9ICHAE KOHUCHTPAOMA METaliia He TOJLKO B IMOWBaR
arpouencios Tiomckoro, HO # B Ak-Cylickom H Xevsi-Orysxom pafioHax,
MpeBHIMANONIRE cpeqte GOROBLE 3Ha%eHHs MeTana i 11K 8 Becxonsko pas.

Conepixanne KagMMa H CeMEHEX O3HMON RINGHHIM copra besocrasl,
BLIPAMEHHEIX B KOHTPONBHOM yuactKe nocénka Capn-Tomoro#, cocrapmna 0,12
MI/KF, 4 B BereTupyiomesl wacty pacrenni 0,6 mr/kr. Copepxande xamMus B
ceMeHax APOBOIC MIMeHA copra Hana cocrasuna 0,10 mr/kr, a B BereTHpyiomeit
YacTR pacrenuii 0,7 Mr/xT.

Copepwanne KaMHs B CeMEHAX O3EMON IUWEHHUH # APOBOTC MIMEHA,
BHpAIEAHEX B arpollenosax Hern-Oryscxoro pajiona naxofnnock B npenenax 0,1
- 0,4 mr/xr; B arponesosax Ax-Cyfickoro pafiona 0,4 - 0,6 MI/kT; B arpolenosax
Tionckore pasiora 0,6 - 0,7 mr/kr, a B &rpoNEHO33X DPRICTAIIEMX K
KypmernTnuckoMy memenTHOMY 3aBoxy 0,9 - LS wr/xr, opu IIHK-0,1 mric
{prcysok 10). PesynbTaTel BaliHX HCCACHOBaHHA noxasamy, Yto K 1998 romy
COREpKanHe KaZMHA B ceMeHaX O3HMOMN MIeHULUH H ¥POBOIO S4MEHA BO BCEX 30HAX
posgentiBankg Belilie ypobua I[IJIK. MaxchMadbHEE KOHUEHTPAUHH KAAMHR
ofitiapyXKeHE]l B CEMCHAX NIEHHLE, BLIPAMEHHBIX B aTPOIEHO3RX, NPRICTAIOIMMX K
KypMeHTHHCKOMY UeMEHTHOMY 3aBORY, pacnonoxernomy B Trorckom patione 0,9 -
1,5 MI/KT, a B BETETHPYIOHIE 4acTH pacTeHKH cogepxanock 1,1 - 2,1 mMr/kr. Bo Beex
Npo2HaNU3MPOBAHHEIX NMpobax SUMeHA H MOeAHHH HAOMOA2ROCH Tpeolnanakue
COMICPAHHA KAMHA B BeT€THPYIOWEH YacTy pacTeHnii o CPABHEHNIO ¢ CeMeRAMH.




Banosoe cotepxanye Cd 8 noysax uecneilyeMoro persona Ha 1998 ron

Mrixr

O=NWRIO OO

1 2 3 4 5 6

1-mOuBK ArpOCHO30B }Kc'm-Oryzc_xorﬁ' paiioHa, 2-NOYRLE AFPONEHO30B AK-
Cylicxoroe paifona, 3-no4sst arpouenosos Trofickoro pafiona, 4-N104Bb ATPOLIERO308
upuneraiotmpe k KypMesTHHCKOMY Uem3aBony, S-Kontpons, 6-THIK.

Pucymox 9.

MakcaMansRoe conepixanue Cd B cemeHax 3epHOBRIX XYIBTYP Ha 1998 ron

OaNwbneID YL whh®

MIKr

1 2 3 4 5 6

1-arponenozsl Hetr-Oryzckoro pafions, 2-arponeHosst Ak-Cylickoro pafiona, 3-
arpogeroas Tionckore pationa, 4-arpolieHoshl npuaeralonme K KypMeRTHHCKOMY
UemM3apony, S-Koutpons, 6-T LK.

Pucynox t0.
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Cpureu. B HammxX HCCASAOBAHMEX BANOBOE CONCPKAaHWe CBHHUA B
KOHTPORLHOM YdacTke nocénxka Capri-Tonoroff BOCTOYHOH YaCTH 30Hb 3eMASHEHR
Uccuk-Kynpckoit obnactr cocraspne 12,3 - 14,2 mr/kr, Banoroe comepkanme
CBHHIA B nToyBAX arponenodod Kerbl-Orysckoro paiona RaxoMNocs B Upefesrax
14,9 - 36,0 mr/xr, MakcumaneRoe conepxanne ¢BHHRA OGHAC 3aperiCTPHpPORAHO B
xoasiictre “pywxba” c.Kbizmn Orifican — 36,0 my/xr, apn TIAK-35 Mr/kr, 8 apyrux
arpoueHo3ax Xetw-Oryscxore pafiona HpeBbllHCHNE Konnempauﬂn BHlE YPOBHA
THIK B moupax pe nabimosanocs.

Bangpoe copepXaHie CBHHUa B Toupax arpetieno3os Ax-Cylickoro padiona
koneGanoct B HuTepBane 19,6 - 26,8 mr/ir. MakcMansHoe ConepKaHHe CBAHIE B
nouse GKNO 3aperucTpHpOBaHO b Xo3xicTee “Apaman™ c.Maman - 26,8 mr/xT.

Baropoe copepianHe CBHHLA B NOYBAX &FPONEHO30E TIONCKOrG paifoHa
Haxoprnock B npeaenax 24,1 - 31,8 Mr/kr, 2 B n0YBax arpolieHO30B, NPHAETAIOIIHX K
KypMesTHHCKOMY UEMEHTHOMY 3aBOHY, 00HADY)MBAEMLle KOHLCHTPAUMH ORUM
HecKONBKO Hixe 16,4 - 21,5 Mr/kr, X014 B HIBECTHAKE, HCIOHLIYEMOTO B KAYECTBE
CHIPBA 114 LEMEHT4, KOHNSHTpAUMA CBHHER cocTaBuna 44.7 mr/kr. Pesymprarn
TpOBEASHHEIX AHATH30B NOKAIAM, WEO COCPXAHNE CBEHLA B NOYBEX ATPOLCHO30B
BOCTOMHOH 4YacTH 30HE 3emuepemus Hochix-Kynbekoli ofnacTH npaxtwueckn He
npepsimaet yposeHs UK (pucysox 11). Jiame Toneko B xo3siicTpe “Apatman™ AK-
Cyfickoro pafiosa B II0YBE BHISRIEHO ResHadHTeNEEOe ApeesineHue [1IK. Onnako
TIpH CpaBHeHHH Pe3y/ETATOR HALIHX HCCACROBIHKN C Pe3yALTATAMH HCCIEHOBAHEH,
TpoBeREHHEX B 1990 ropy, x 1998 roxy nHabmomaerca HekOTOpad TeHACHLMA K
YBeIHTeHHI CONSPKAHNA CEBHHIIA B NOYBAX HCCNENYEMOTO PErHOHaL

Cogepxanne CBHHIA B CSMEHAX C3UMOH IUDEHHUR copTa Besocras |,
BREDAIEHHON B KOHTPOABHOM ydacTke Docénxa Caphl-Tomorodi, cocrapnna 0,6
MI/Kr, 2 B BereTApylomeH dacTH pacrenud 1,3 mr/kr., Conepxamse CBHHIS B
ceMeHaX XpoBOrG faMcHA copTa Hanms cocrasmna 0,5 Mp/kr, a B BerermEpyronied
qacts pacrenuil 1,4 Mr/xr.

Comepxanie CBHHLUA B ceMeHax ozuuoﬂ MOENHNM # 4poBOre AIMens,
BRpalCHEHX B arpouesosax Xern-Orysckoro pafiona Haxofuuock B HETepeane 0,8
- 3,5 mr/er; B arpoileHosax Ax-Cylickore paffoma 1,5 - 3,1 mrfer. Conepwanne
CBHHIlA . B CeMenax O3MMOFA MIMeHHUE, BHpamennof B arpolenosax Troncxoroe
pafiosia, Haxoaunock B Apeaenax 2,7 - 3,4 MI/Kr, a8 KOHLUEHTPANMA CEYHIA B CEMEHAX
APOBOre gyMeHd coctashna 3,7 mr/er, npu ILHK-0,5 mr/kr. Makcimansusle npegens!
¥oneGauil KOHUeHTPALME CBUHNA B CEMEHaX 03MMON NUIEHHUR B SPOBOTO AUMEHA,
BRIALIEHHBIX B BOCTOWHOH 4acTH 30HW 3ewuenesms Hecaix-Kyasckod ofinacta,
ofHapyxeHp!l B arpeOEHO3ax TIONCKOTO pafioHa - NPH KOHUGHTPAUMW cBHHOZ B
ceMeHax nmiesuukl 3,4 MIYkr B B cemenax aumesA 3,7 mr/ur (pucysox 12). He
CMOTpY Ha TO, HTO BPANOBOE COIEPXARMC CBAHNO2 B [OUBAX ArpoHEHo30B
HCCNEAYEMOro perioHa He IpeBHlaeT AONYCTHMbIX YPOBHeH, B ceMeHaX 3epHOBHTX
KyAsTyp Habmiopaercs HAKOIUIGHHE METaRNa B 3HAUHTENLHLIX KOHNEHTPALLHAX,
npessnnatompx FJOK 8 3 - 5 pas. Bo Boex NpoaRanB3HpOBaHHAK NMpobax 3epHOBBIX
KyneTyp Habmogaercs mpeoOliafiane KOHUENTpalHi CBHHIA B sererupyloief
YacTH pacTeRHi (MHCT, cTebens) No CPABHEHHIO C CEMEHAMM.



Banosoe cofiepikatine Pb B N04BAX HCCACAYEMONO PETHOHZ Ha 1998 rox

40 S VA T TN w
35 . . o PN .

1 2 3 4 5 6

i-nouer arposerosos Kere-Orysckoro.pationa, 2-1104B5 arpoLeH0308 AK-
-CyHckero pafioHa, 3-ouBbl arpoitetosor Tionckoro pafiona, 4-1o4Bk arpoNcHO30B
Impuneratormie K KypMeHTURCKOMY OeM3aBony, S-Konrpons, ¢-I1K.

Pucyrox 16.

Makcamansgoe coRepxanne Pb B cemenax 3epHOBLD KYnxTyp Ha 1998 rog
4.0
3,54
3.0 1
2,5
2.0 4
1,5 -
1,0 -
0.5
0.0 -

MF/Kr

1-arponenost Xern-Orysckoro pafiona, 2-arpotieHoss! Ak-Cydickoro pationa, 3-
arponeHoss Trotnickoro paiiona, 4- Kowntpons, 5- ITIK.

Pucynok 17.
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PegyniraTis namepenudi  ofuiero papmaguonsoro dona B 1990 roay
cotpynuukamn Hecsik-Kynscxoit o0nacTHOR NpoekTHO-#ILICKATENLCKOH crapunei
XHMH3AUMEH CcENbCKOro xosalicTea Gwna nposeseda pabota NoO  HSMEPEHHIO
APHPOAROTO PaAHOAKTHEHOTD oHA NPUOPENHOA NONOCH BOCTOYHOA YacTn o3cpa
Hocux-Kyns mupusoi 5 kM. MoIIHOCTL BCTECTBEHHONO PaaHMalHONHOMO ($oHA no
PerHoHy coctabinha ot 18 Ao 25 mkP/u. Tlo mepe ynanenms oT osepa B CTOpOHY
CKAOHOE FOp ypoBeHh ramMma-GoHa MOBBULAETCA, HO HE 3HaUMTENBHO Ao 30 - 40
MiP/u. Do ofBachReTcs Tem, YT0 H3 CKIOH2X TOp MMewTca & Gonbmom
KONWYeCTBE TpaHMTALIC TALIOR, Hx O0GNOMKA KW KpacHHET Decok, coaepRamme
BKPALNEHMS ¢ METANAHMECKHM OGneckom. B uenom panHalgoNHag oGCTAaHOBKE IO |
M3Y9acMOMY perHoHy GnaronmomyyHas, Tax B cooTeeTcreMB ¢ MKP3-97-PHI
060196, B xavecTBe [JONYCTAMOIQ eCTECTBEHROTO {(JoHa  MOIMHOCTL
SKCIIOSHUAOHHOR HNOo3h BRCUTHETO raMMa H3AYYEHHS HE ROMEKHA NpeBHuats 33
MEP/4. Peaynrtatei mamepenuit ofmero pampaunonsoro y-poHa na 1998 rox
upeacTagners B Tafnuue 1. Kax BMAHO M3 RaHHBIX MOLIHOCTE  IXCHOZEIHOHHOHN
HO3H BHEINHErO MaMMa H3TyHeHHa se npeswimaer [11Y-33 mxP/a. B arponesosax
HKetn-Orysckoro paffona HHTephan koneGanui y-¢oHa cocrarun 17,0 - 26,0 muPfa,
Ha TeppuTopui arpouesoszos Ax-Cyiicxore pafiona npefen xanebawwl cOCTaBRN
17,0 - 23,0 mxP/u, a B arponemozax Tionckoro paiona 180 - 210 smxPh.
TlpoBenéHHEE HAMM H3MEpeHHs He BHABHHK TEHNCHIME YBOAWYCHUA raMma-
AKTHBHOCTH MO HCCHeyeMoMy perHoay B uLenoM. (Ongako B HccleZoBaHHAX
npoeenénanx B 1990 romy Ohin obmapystes yyacTok, HMelOUTH#i XapakTep
NOKANLROTO 3ArPA3HEHPA, FAE€ MOUIHOCTH 3IKCHOZMUMOHEONH MO3H y-HY9¢HUA
npessimana IAY-33,0 mxP/a B 8-9 pa3, 310 TepprTopha nmxa Jemmm B pecke
OGHAPYIGIBATACH IPHMEcH FEPHOIO DBETA, HANOMHHAIOINHE HOHOOOMEHHHE CMOTEL,
obnafimionHe NOBLRIeHHON PATHOSKTRBAOCTBID. MOBIROCTE IKCTIO3AONOHHON 030
y-HamyqcHud Ha 1998 rop xonebamack B uuTepeane 280 - 300 mxP/a. PesynsraTm
raMMa-CTIeKTPOMETPHEECkoT0 3HANK3A RNOKa3AIH Hammme b npobax. Decka
CRCAVIONINX DPAIMOHYKTHIOB, AKTHBHOCTh KOTOPBIX cocrasmna: “K-§36,1+119.4
Br/kr, P*Ra-296216.0 Br/xr, **Ra-41733+72,1 Bwxr, *Th-4087+87,9 Bxfi,
Wes-21,2 Br/kr, 2U-425 B/, MokHO NPeANONAraTs, 9ITO JTO Pe3YNETAT
3arpE3HEHHA TOpHeM-232 H 10YepHMMH DPOAYKTAMH paciiaia, KNapx KOTOpOrc B
semucil kope cocrapmaer 25,0 Bx/xr. Uncrmii “2fh ¢ mepuomom noMypacnana
1,4x10"1er smnseTcs TonEKo a-WITyysTeneM (¢ odHepruedi 3,95 - 4,05 Mos).
TIpaKTHYECKR B 30HAX €10 PaAcTIpoCTpaHeHHY panpoakTHEHENEE (OH NOBLINIEH 33 CHET
anextporos {f-wanyHenns ¢ aHepruedi ot 0,05 zo 2,26 Mbas) B ramma ayzer (c
amepreed or 0,2 nmo 2,6 Mas), HamygaeMwX AOHEPHHMH HPOAYKTAMB pacnaga, B
TCPBYI0 O4epeib, TaKHMH Kak paauii-228 n pagworopuli - # Yposensb
HHTETPANLHOH AKTHBHOCTW anbha 1 HeTa MINYHAOIHX PAIMOHYRIHAOB COCTABAN;
anbha HHTErpanskas 8870019200 Bx/rr, Gera uuterpannnas 14700+1500 Br/xr.
Tlop nelCTBHEM BeTpa 3arpAsReNHNE NEcOK NepeHOCHTCA, HO He Ha Honbimne
paccrossmi. Tak Ha paccrommmu 600-700 MmeTpoR OT Misxa Ha TEPPHTODHM
xozaficra “Ana-Too” c. i ewaml MOIHOCT, Y-HalyuYeHHA cocTaBmser 26,0 - 27,0
wMxP/,
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Tabnnua 1
Peaynpratsl usMeperiill ofiiero pagHatHoHHoOro ¥-$poHa Ha TEPPHTOPHH
arpoueno3os BocToqHo# wacT Mecaix-Kymbcxok ofinacti ua 1998 ron

¥ |Xowpictaa w0 0 Tl Buicota 0,1(m), Buicora 1(m),
R MKP/N MKP/q
1 [Kourpons 17,0 15,0
1 leCapm-Tonoroh :
' ' Wersi-Orysxuii pajion
2 ' | Xoasiicreo “HpyxGa” 250 230
' ¢ Kengin Jnfican

3 | Xozaticreo “Ulepuetxo™ 26,0 240
c.Kapax '

4 | Xoasiicteo “IHergerro” 220 21,0
c.Wuke-bynyn i

5 | Xoasitcrso “Hecnk-Kyns” 25,0 250
e.AR-ycrEn

6 | Xooalicrso “Hecsix-Kyms” 250 24,0
c.Hlanba :

7 | Xoasiicrao “Oprouép” 19,0 C 10
c.CpeTiias nONAHA

8 | Xoasiicteo “Ana-Too” 25,0 250
<. Jlapuan

9 | Xosaifceo “Ana-Too” 26,0 26,0
. Kenum '

Ax-Cyiicxnii paiion

10 { XoasiicTeo “Apaman”™ 18,0 17,0
c.Mamas '

11 } Xoasticreo “3aps” 21,0 20,0
¢. Tennoxmogenxka

12 | Xoaniicreo “Kapakon” 23,0 22,0
c.Opannioe

13 | Xoasiicteo “Kapaxon” 220 20,0
c.Yonnou o

Twackuii patton _

13 | Xosaticrso “Tlobena” 200 18,0
c.Muxafinoska

14 | XosgiicTBO “Masx” 21,0 20,0
c. Cyxoli Xpeferl '

15 { Xoasitcteo “Mask” 200 200
¢. Cyxoif Xpebet2

16 | 400 merpos o1 KypMeHTHHCKOTO 16,0 140
NEMEHTHON® 3aB0Za

T TR T e
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Ouenka BAHZHHA 3arpatHeHBa Ha FeHETHYeCKH annapavy
CEALCKOX0IRACTREHHBIX PacTe

[uToreHeTHYeCKRH AHAMH: KICTOK XKOPHEBOH MEPHCTEML: CeMRH SPOBGro
AYMECHS

PesyapTaTh U3Y4eHWA MYTALHOHHOTO NMPOLECca B CEMEHAX APOBOTO A4MEHA
copra Hany ®3 pasnHYHBLIX XO3ANCTB BOCTOYHOH HacTH 30Hu Jemiefenus Mocnik-
Kynecxoit ofnacru npepcraieds B Taboune 2. Kax BHAMO W3 RaHBRX,
ECTECTBEHRWA YPOBEHL TIEPECTPOSK XPOMOCOM B KIETKAX KOPHEBOA 3apOfbIICBOH
MepHCTeMbl B KOHTpoie cocTabun (0,6810,32)%. Ha 590 npocMoTpenHb MeTadal
Guino ofnapyxeno 4 alleppalit, B3 KOTOPEIX 3 H3ONOKYCHRIX Pasphbiba M 1 KOHIERas
XpOMaTHERAN peneiis. BexoxecTs ceMan KonTpans 6suta 100 %.

Lsrorenernyeckuit aHanA3s ceMAH MIMeHS, BHpAIUGHHLIX B XO3AfCTRE
"Tlobena” Tronckoro pafioda, nokazan, 4T0 DPH BexoxkecTh 84,2 % ypoBeHb
BeixoA2 abeppaHTHEIX KUIETOX 0O CpaBHERHID ¢ XOHEpOReM Omin Binue B 4,1 paz u
cocrapua  (2,8010,74)%, (2,6, p<0,05). Ha S00 mpocMorpesnnx  Owino
ofHapyxeno !4 CTPYKTYPHRIX HApYIIeHHH XPOMOCOM, NPAYEM B ABYX KICTKax
33pernCTpUPOBaHC 1o Ave aleppauny. YacTora CTPYKTYPHBIX BapyiicHAH XpoMOocoM
#a 100 metadas yxe cocraBiia 3,2040,79. CTaTRCTHIECKH 3HAYHMOS YECRHICHHE
abeppaHTHBIX KJETOK TIPOHCKONMNOC TNaBHBIM OOpasoM 38 Cu&T HIONOKYCHHRX
paspuipos 2,20 1 REpecTpOSK XPOMATMAHOTO THNA, cocTaBMBOmix 0,80 na 100
npocMoTpeHHbX MeTadas. B komtpone 10T -nmokazareme Ontn pasen 051 C
"eGompmol yactorol, paprok 0,20 Ha 100 MeTadhas, MOIBILTHCE MAKPOpPArMeRThL.
AGeppansn XpoMOCOMHOTO THITE HeOhiIH o0HapykKeHEL

Tlpe aHanuze ceMAH AF9YMEHS BHIpALIEHHEIX B Xxo03gHcTRe ‘Kapakon™ Ax-
Cyjickoro pafioHa ofmas 49actoTa Meradaz ¢ XPOMOCOMHBIME abGeppamMaMH
coctasuna (2,2040,43)%, a komuectso nepecrpoex Ha 100 metadas 2,6040,51, rak
KaKk B ABYX KAeTKax GHNO 3aperHcrpHpopane Mo fApe nepectpofiku. UacroTa
CTPYKTYPHHIX HEPYIHeHHE XDOMOCOM CTATHCTHMECKH 3HAUMMO  NpeBhllOana
KOMTpONEHEA ypopetb MyFabunspocts (2,7, p<0,05). Veenuuewne seXoga
abeppaHTHRX KIETOX WAPOUCXOMANC TTIZBHEM - O0pazoM 32 CHET HM3I0ROKYCHBIX
PaspeIBOB H XPOMAaTHINBIX KOHUEBHX Aefemsd. AGeppaiiy XpoMOCOMROTO THIIA
cpegr 500 npocMoTpeHRbIX MeTadas He Owmnn oOHAPYXeHEL BoxowecTh ceMiH
cocrasmna 89 %o, _

Mpu scxomectd cemiH 95 %, B KopHesoli 3aponmuteBofi MepacTeMe cemdH
suMers copra Hans, BHIpaHIRHEBX B xosdictee “Hpyx6a” Kerw-Orysckoro
paiiona, 4acTOTA abeppanTHLIX KIeTok cocTasifa (2,20+0,43) %, 4To NOCTOBEPHO
TIPEBHIO2CT KOHTPONLHLI YPOBeHh MyTaGuNbHOCTE (172,76, p<(,05). B cemenax
npo6 guMeHs HaGMOAANNCL HADYIIEHMS XPOMOCOMHOTO, XPOMITHIHOIMO THIOB H
M30NIOKYCHBIE pasphIBEL AGeppauss xpomamimioro THRa GbinH UpeCTABREHH
KOHNEBBIMA HefelMaME ¢ 9acToToR pasHoi 0,80 #a 100 npocMorpenHLX MeTadas.
B chexTpe XpOMOCOMHBEX HepecTpoek Opeofaafiand H3GNOKYCHBIE PasphiBbl.
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" Tabnxua 2
YacTore CTPYKTYPHAD: BAPYIEHNH XPOMOCOM B CEMCHEX AUMEHE COPTA
Hazas BHpallicHHEIC 6 arpONEH03aX BOCTOYHOMH H2CTH 30HEI 3EMIC/ICHNA
Hecsik-Kynnckoit obnacr#

vilhraRrr
Konngecr
TpenapaTil BO Uscno MeTadas ¢ Beero Koisuectso
pocMOTpE nepecTpoiiKaMu NepecTpoeK | TepecTpoeK
HHBIX Ha 100
Metadas : Metadas
ik Yncno %im |
Kourpons 59 | 4 0,6840,34 4 0,68£0,34
Troncxanit
Pation 500 -} 14 2,80+0,74 16 3,2040,79
AR-
Cylicruii - 500 t 2,20+0,43 13 2,60+0,51
paiios
Hern- _
Oryscinit 500 13 2,2010,43 1t 2,2010,43
pafion
e

«- TlpHBeRCHE CpeHAE 3HAYEHNIA NPH 95 %-HoM AOBEDHTENEHOM AHTEPBARE
CpelHmX.

AGeppau¥i XpOMOCOMHOTO THDZ OBINH NPEACTARMCHE! ONHHM LCHTPHYECKHM
KONBHOM ¢ AUeHTpHYeCKHM mapusiv  Gparmentom. CpabmuTensHull  ananu:
PE3YNLTATOS HATOIEHETHYECKOTO H3Y9ICHHA KOPHEBBIX MGDHCTEM CEMAH APOBOIO
IBYPAAHOrO sumMeHs copTa Hamd, coOpaHHEX H3 pathudHBlX 30M BOITCABIBANWA
BOCTOMHOH wacre 3oust demuenenua Hecux-Kynsexo#t ofnacet susun, wro
HanGonee BHICOKAS YacTOTA CTPYKTYPHEIX HapylZeHuil XpOMOCOM XapaKrepHa ANa
pactendii BupammsacMeix b TIONCKoM pafioHe. AHanu3 chektpa aGeppaumif
XPOMOCOM NOKA3aN, YTQ B HCCHEAYeMBIX NpofaX AYMeHR OPHCYTCTBYIOT BCE THIIBI
RapylieHHli:  XpPOMOCOMHES,  XPOMATHMHBIC, H3OROKYCHBIE  PaspslBH  H
MEuKpodparMenTsl.
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TATorenernyecknii AHANKHI KIETOK KOPHEBOH MepHCTEMBI ceMSH 0IMMOH
TeRRLbL

PeayneTarkl W3y9eHHS MYTAHWCHHOIO DPOLECCA B CeMEHAX O3MMOH Marxol
MBeHVE copTa Besoctas ! M3 arpoleHo3oB BOCTOYHON HBCTH 30MB! IEMICRSNUA
Heenik-Kynsckoit obnacrs npeactasetul s Tabnnue 3. '

Kax BunRO H3 BAHHHX, MPeACTARNCHBLX B TaGnAne 3, cnoaTanHul  ypobeHs
NEPECTPOCK XPOMOCOM B KIIETKAX KOPHEBOH 3apOoARIIeBOH MEPHCTEMbI B XOHTpONE
cocragun ((,8010,40)%. Ha 500 npocmoTpennblx meTadas 65110 obHapywero 4
sbeppamy, M3 KOTOPHX 2 HIGAOKYCHRIX Pasphlea B 2 XPOMETHUHLIE KOHLEELIE
Aeneuuy, abeppaldy XpOMOCOMHOrQ THIA OTCYTCTBOBAMM. BeoxomecTh ceMaH
KOHTpONA cocraswna 98,5 %.

Inrorenemnyecknit aHann: cemdH NUIERMIR], BRIPANCHHLIX B XO3AHCTBE
“Hpyxba” Kern-Orysckoro paiioHa, ROKasal, 9Te TIPH BCXOXEeCTH cemar 97,3 %,
YPOBEHP BBIXOM2 a0CPPaHTHHN KNETOK 1O CPaBACHAIO ¢ KOHTpoleM GRA Bpime B 3
pasa B coctasn  (2,40%£0,68)%, (+=2,0, p<0,05), YTo JOCTOBEPHO NPEBOCAOANT
KoHTpont. B kneTkax XxopHesold MepHCTeMb) ceMad HaOMOAANHCHE  HapyieHUS
XPOMAaTHAHOTO THIIA, HROACKYCHBIE PasphiBe, MBKpodparMestsl VBemuuenue
BEIX0Aa a6eppaHTHEIX KAETOK APORCXOMMIG FARHAIM 0GDaIOM 33 CUET HIIOKYCHEIX
PaspeiBoB, cocTaBMBIMx 1,2 . Ha {00 ApocMOTpeHHEIX MeTadas, B KOHTPOAE 3TOT
nokasarens Gwn paser 0,4, Taioke OTMeMEHO 3HAWHTENLHOS YBENHUCHHE
mskpodparMenToR, cocraprpmx 0,8 na 100 npocMoTpennsx MeTadas, B TO Bpema
KaK B KOHTpone OHH He obmapyxmpannuck. C neGombo#l yacrotoll papHo# 0,4 na
100 wmeradaz, nossnanucek aleppaliMm xpomaTapHoro Tana.  Abeppanmm
XPOMOCOMHOTO THIIA He GELIA 0ORapyXentL

Tipy ananuse ceMsst 03MMOF DIICHALE!, PHIPAMICHHEX B xosmicTee “Kapakon”
Ax-Cyiickoro pafiors, obmias dacToTa MeTadaz ¢ XpOMOCOMHEIME abeppalpsaMu

. coctapuna (2,4010,68)%, a KonmuecTso nepectpoex Ea 100 metahas 2,6040,51, rax
xax p omHOH xneTke 6po OOHapyseno 2 nepectpoikm. YacToTa CTPYKTYPHBIX
HAPYIIEHUH XPOMOCOM CTATHCTHYECKK 3HATHMO NPEBEIUANA KOHTPONLABH YPOBEH:
Myrabunsroctd  (=2,0, p<0,05). VYseamyerHe BHXOma abeppaRTHBIX KNETOK
HPOMCXOAMEC TINaBAsM  ofipasoM 32 CYeT  H30NMOKYCHBIX paspeeoB | W
MrxpopparmenTor | ma 100 npocmotpenmslx Meradas. C MeMblueit vacToToH
NOSBAAINCE abeppanyn XpOMAaTHINOIG THOA;, XPOMSTHIHbC KOHUEBHE eNeUMH H
aneuTpuuecikue Xomblia, coctaBmsmme 0,6 na 100 mpocmorpermmx Metadas,
AGeppeniH XpPOMOCOMHOTO - THta s#e Obir obnapyxenm. Bcoxowects cemsan
cocrasuna 91 %. _

{IwroreHeTHyecKYl aRanys ceMaH O3UMOH MIMEHNOH BHIpameRRoH B XoadlicTse
“To6ega” Tronckore paiona, NOKasal, YTo NPpH BeXOXkecTR 85,4 % ypoReHDb BHIXOAA
abeppaHTHEIX KIETOK N0 CPaBHERMIO ¢ XoHTponem Onln seuue B 3,2 pas B coCTaBHA
{2,6040,50)%, (t=2,8, p<0,05). Ha 500 mpocMoTpennsx 6uno ofHapyxeno 13
CTPYKTYPRMIX HapymeHuli XpomocoM. OCTATHCTHYGCKR 3HERHMOE YReTHUCHHE
BEIXORA a0EPPaHTHRIX KNETOK APOACXORMIO IIFABHEDNM 00GDasoM 34 CUeT H3ONOKYCHAIX
paspHBOB cOcTasuBillHX 1,2 K Mepectpoek xpomatiauore Tana 0,8, Konuesnie
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“Tabnwaua 3
YacToTa CTPYKTYPHEX HAPYIHEHHH XPOMOCOM B CEMEHAX GIMMOS ALUEHMLB!
copTa Bezocran | nupalieHHBIE B ArpoOLICHO3aX BOCTOUHOH Y8CTH 30HB

semnenenun Heenik-Kynecxoit 065acTH

b DS e

Kommaecreo |  Yncno meradas ¢ Bcero Konuwectso
Tipenapathl | TPOCMOTPEH nepecTpoiikamu fiepecT | NEpecTpoek Ha
HBIX poex 100 metathas
setadas | Yncno Yedm
T
Kourpons 500 4 0,8010,40 4 0,80+:0,40
Kerur-
Oryscknii 500 12 2,40+0,68 12 2,40+0,68
paiion
Ak-
Cyiicknit 500 12 2,4010,68 13 2,60+0,50
pafion :
Toncxuit 500 13 2,6040,50 13 2,60+0,50
paiiod
T -_-..M-.’.ui' '-. N
Qkpectroc
™
Kypmentun 500 14 2,8010,73 16 3,20£0,78
CKOTO
LEM3aBOAR

+- [TpuBeaenst cpeanue 3naverus OpH 95 %-HOM JOBEPHTEILHOM HHTEpBANE
CPEAHKX.
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OENCLIMR | aleHTpHYECKHMEe KOABLZ, ¢ MeHbitell  4acTOTOR  NOABAANMCEH
MUKpodparmentH 0,6. ASeppalliil XPOMOCOMHOTD THNa He 651K oBuapyHeHEL.

B  xrerkax kopueBodi  3apoApneBod  MEPHCTEMbl  CEMARH  [IMEHWLEL,
BRIDAIIEHHLIX Ha TEPPHIOPHE arpoucHosos Tionckoro paioHa, pacnioXeHHRIX B
30He feHcTBus KypMeHTHHCKOTO IIEMEHTHOTO 32BOAA, HacToTa 20epPaHTHEIX KIAETOK
cocrasana (2,80+0,73)%, HTC JOCTOBEpHO NpeBHILIAET KOHTPOJBLHLIH YpOBEHB
MyTabunsRocTH B 3,5 pas, (=29, p<0,05). Ha 500 npocMoTpeHHRX MeTadas Grino
-0Bnapyxeno 14 cTPYKTYPHBIX HAPYINCHHI XPOMOCOM, MPWYEM B IBYX KneTxax 6110
3aperHCTpUpoBate No Aee abeppauiy. Yacrora cTpyKTYpPHBIX HapyLleamit XxpoMoceM
Ha 100 metadas cocrapmnz 3,2040,78. Cratpcriuecks 3HaunMoe ypesnideHRe
BRIXO/14 abeppalTHEIX KIETOK HPOHCXOIAN0 IIABHBIM 06Paz0M 38 CHET HIOAOKYCHRIX
_ paspuiBoR, cocTaBiemMX 1,8 Ha 100 npocMorpeHRABX MeTa(a3, B KOHTpONE 3TOT
nokazateny Omn pased 4. Taoke nHabmioRanoch 3HAYRTEABHOS YBENHYEHHE
abepparmit xpoMaTHIHOrO THIIA, cocTabBuBIAX 1,2 Ha 100 MeTagas npencraBneHHEe
XPOMATHAHEIMH KOHIIEBHIMIA JENEeIHAME H aleHTPHYecKHMH KoNkIamMy. B kortpone
4acToTa aeppanuii xpoMaTHEHOTG THia cocrasmna 04. C uebonbmiofi vacroroi
pastoil 0,2 Ha 100 mpocMOTpeHHLX MeTadas TMOABAARHCE ONMEOYHAIE M TapHbie
mukpodparmenTst.  ITpe  asanmse  Osuia ofHapywxena JoleTKa,  HMElOIIan
MHOXKECTBEHHEIC HAPYHICHIE, 2 H30MOKYCHEIX pasphlBa, OfHY KOHUEEYIO ACACIHIO,
TAXKe Habmoganack GparMeHTalHs XPoMOCOM, Iimxempmpmecme XpPOMOCOME B
OEHTPRYECKHE KONbNA He o0HapyKUBaAnHCY,

Hpn o1Gope mnpof cemas THICRMUB BHDAMERHLIX B OKPECTHOCTAX
KypMeHTHMHCKOMO  lleMeHTHOro  3aBola, Ownm  ofHapyXeBBl  HEKOTOphIE
Moponorpdeckie HIMEHCHHA DECTCHUH: KONOCES OblAM MEHLIE B pasMepax Mo
CpaBHEHNIO ¢ KOHTpONeM, Habmoaarock yMEeRbINEHHEE pasMepa H KODI9ecTsa 3epeH
B KONOCBAX, B OTAENBHBIX CIYYa%X JereHepamps smjocnepma. ITpu npopacranum
CEMAH MayepHpoBanach TOUKA POCTA, BCXOKECTh cemiH Oplia Hitke 00 CPABHEHMIO C
KOHTpoJieM # cocTaBuua 74 %o.

CpasHUTENbHBGT a#aN®2 peayibTATOB HMTOTEHETHISCKOrO H3YUEHHS CeMTH.
03MMOH OMEeHHOM copra Desoctas ], BpipalieHHBIX B PAlIMYHEX pafionax
BOIAETHBAHAA BOCTORHON 4aCTH 30HM semnenenns Mecbix-Kyawcxoli obnacen,
noxasai, yro panfofiee BHCOKaX WACTOTA CTPYKTYPHBIX HapylOeHMil XpoMOCOM
XapaKkTepHa IS PAcTeHMH, BRIPAINEHHWX M4 TEPPHTOPHH arpoleno3oB TioNckoro
paiiosa. HamBonee peicokyit yposest MyTaGMILHOCTH X2PAaKTCPSH MIA pacTeHHM,
NPOMIPACTAIOIHX B OKPECTHOCTSX  KYpMEHTHHCKOrC HEMCHTHOTO — 3aBOH4,
pacnonoxerdoro B Trofickom pafiode. OdeBHAHO, 3T0 CBR32HO ¢ TOBHIICHHBIMH
KOHUEHTPaURAMH KafAMHS, KAK B f04Be, TAX H pecTeHHAX. CMEKTp CTPYKTYPEHX
HapyineHuH XpoMocoM GRUT TPENCTaBNeH B OCHOBHOM W3ONOKYCHHIMH PAspHIBAME,
afeppallMaMB XPOMaTHEHOIO THIId B MBKDOG parMeHTaMH.
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3AKAIOYEHHE

PeaynLTaThl OpoBeABHHBIX HCCHEROBaHuH floKasanH, 4ro Ha TeHETHYECKUH
aNTapaT 36PHOBHIX KY/BTYP PEriioHa OKA3LIBAET BIHAHMS KOMIIEKC 3aIPASHAIONMAX
BEIECTB PAOAMMHON NPHPONL, YTO CO3RAET ONpelenéwmbie TPYAHOCTH And
KONMYECTBEHHBIX OLEHOK HX CYMMapHoOro BosteAcTsHs. B cymme, OHH MOTYT
YCUNHTH BHIXOA MeBeTHUCCKUX 2P dPexToB Win HaoGopoT ocnaburs ero. B pesynsrate
LMTOFEHETHUECKOTO HIYHEeHHA CeMiH SPOBOT0 LBYPAHHOrO AYMecHf copra Hama u
o3uMo#E MATKOH Tmoenuum copra Besocrat 1, BHIpAEHHBEIX HA TEPPHTOPHH
arpoueno3os socTounoll uacTH 3ousl 3emneaenma Hecnik-Kynsckoi obnacru,
BhiSBIeH NOBHIIEHHHH ypobeHs MYTaOHIEHOCTH. B CnekTpe nepecTpoek XpoMocoM
npeobnagany H3oNOKYcHEIE paIpHIBHI K afeppalliH  XpOMATHAHOIO THOE, YTO
rOBOPHT O MpeobnafaloieM Bo3AeHCTEHH MYTaTeHOB XMMHMYECKOH PAPOAL, HO HE
HCKMIOUERO H Bo3feiicTbue pagHanpoHHore ¢akropa. CpaBRKTSABHBIH aHANN3
pesyAbTATOB HWTOTEHETWYRCKOTO HIYYSHMA CEMAH FNMEHA W TIISHULEL,
BHpSUICHHEIX B PAMIHYHBIX arpoleHO3aX HIyHacMoro persoHa nokaanm, HTO
Hanbonee BRICOKAS YACTOTA CTPYKTYPHBIX H2pYHICHHH XPOMOCOM XapakTepHa HNs
pacTeHAl, BHPANEHHEIX Ha TepprTopuM Tionckoro paiiona. MoxHo monarars, %o
3TC CBA3aHO ¢ BAMIHHEM oTX0moB KypMeHTHHCKOIO UeMeHTHOTrO 3aBoga. Ilpu
aHamH3e TopHOH NOPOAB HIBECTHAKA, CAYKAMENO CBIPBEM AN HNPOH3IBOACTBA
LEMEHTA, HAMH GRUIH o0HApYXEHEl BHCOKHE KOHUCHTPALMY KagMus — 64,3 mr/kr. B
xofie FOOLMH, ApOONEHHE H APYTHX TEXHOMOHYCCKHX NPOUSCCOB  IPOHCXONMT
HIMENbYEHEE HEKOTOPOIE YACTH NOPOAK H NOCTYIICERE ¢€ B atMochepHsIil BO3AYX B
BHJIE MHKPOYACTHIE, PaclpOCTPAHAIONIMECS NOTOKAME BO3MYXa H 3arpATHAIOLME
npubpexayo yacTs Gacceliva osepa Mocux-Kyne. Ilpu o16ope mpo6 sepHoBhix
KYABTYp, BHIPAIIEHHEIX B OKPeCTHocTAX KYPMEHTHHCKOrO LEMEHTHOTO 32BOAA,
O ofHApYXeHBI HEEOTOpHE MOphONOTHIecKHe M3IMEHCHMA  pacTeHME.
Koppenauuonunili aHaAH3 32K0BOMEPHOCTEH HAKOIUICHHA KANMHA, CBHHIA H MEAY B
CEMEHAX 3JEPHOBWX KYJABTYP OT YPOBHA 3arpa’HeHud [NOYMB  arpolcHO30B
HCCNEyeMOTO  PErHOHA TOKA3®I  MHalHuMe JOCTOBEPHRX  kosddunuesTos
koppenauun. [IpoBefeHHEEe HAMH HCCICROBAMRA MOKa3aNH, YTO HA COBPEMEMHOM
aTane B8 HCCNeRyeMOH 230HE NPOUCXOAMT 3arpsisHeHHe OKpyxalomeH cpenu
TAHEALIME MeTanami. KoppenaHoHHsR aHATH3 BEISBHN HalH4YHE HNOCTOBEpHOMH
3ABUCHMOCTH MeXJEy JacToToll xpomocoMuex abeppauuil B comepxannem Cu, Cd,
Pb B cemenax 3epHOBBIX KynsTYP. OnHako NoBLIIEHHER YPOBSHD MYTaOHILHOCTH,
BEPOATHO, CBA3aH He TONbKO ¢ BO3feHcTBHeM TM, HO H ApyruMH dakropams,
TAKHMH KaK HHTEeHCHBHAA XMMH3AUMA CeALCKOTO Xo3diicTsa, mposoiMman B 70-x
rofiax, NpHMCHEHRe Xacpopraziyeckix nmectuummos JAT, I'XI, ocrarounsie
KONMMUECTBA KOTOPHK OOHAPYKHBAOTCH N0 HACTORUICE BDEMA, PAIBHTHS JEMACHEHHS
B YCROBHSX YPaHOBOR GHOMeOXHMHUECKO! NMPOBHEIIME, & TAloKe HAAHMHEM JDYTHX
JArPAIHFOLIK BEIECTB XaPAKTEPHEIX UL OKPYKAIOILEH CPElEl PernoHa.

" Besycnosno, fAnd Gorce AOCTOBEPHON OUEHKR MYTAreHHOCTH BHemweli cpefp
10 HIYYACMOMY PETHOHY HEOOXOMMMBI JNONORHUTENSHSIE HCCRENOBAHHE C
npumeneruem Audbepesimaneboil oxpack B FISH metona, nosponmomue
00HAPYXATH TPYAHO BRIABASEMEIE O0EIMHBLIME CIIOCOGAMH NEPECTPOIKH XPOMOCOM,



BBIBO b

1. Xnopopraumteckue nectuunast IAT, TXUE mmrentroe spems He
TIpHMERAANCS B arPOLEHO3aX BOCTOMHOM HacTH 30HH 3eMnenenus Hechik-Kynsckofi
obnacTi, Ho HX OCTATOMHEIE KOAMUECTBZ OGHADYKHBAIOTCY B  CeMeHax
BO3NENLIBACMEIX 3EPHOBBIX KyNbTYp. CyMMmapuad xomnentpauis miomepon JLAT B
ceMeHax ApoBoro gumens coctapiaa ot §,0060 go 0,0089 mMr/xr, a B ceMeHax 03HMOI
mmernust of 0,008% po 0,021 mr/kr. Cymmapuas koupesTpauss uzomepos XL B
CeMEHAX APOBOIe KuMeHA cocraghaa ot §,0003 xo 0,0007 mrvkr a B cemeHax o3xMolR
mmenanpl ot 0,0013 no 0,0054 Mr/kr.

2, B HacTosiiee BpeMd B ArpoOlIEHO32X  BHIABACHO  YBENHYEHHE
koHIeHTpalmi TaxkEAbX Metawnos Zn, Cu, Cd, Pb B nousax u ceMeHax 3epHOBBIX
KYNBTYp arpoHeH030B HecReAyeMoro perrosa: Zn B nodse ot 22,5 ac 73,5 mrkr, B
koutpone 16,5 Mi/kr, a B ceMeHax 3¢pHOBHX KYARTYP of 6,2 mo 31,3 Mr/kr, B
korTpone 4,3 mr/kr, Cu e nouse or 14,7 mo 31,3 Mr/kr, 8 kouTpone 13,9 Mr/kr, a B
CeMeHax IePHOBBIX KYIBTYP o1 3,2 Ao 3,6 Mr/kr, B kowtpone 1,1 mr/kr, Cd B mogpe
ot 1,5 no 11,7 Mr/xr, B xoRTpOne 0,3 MI/Xr, a B ceMenax 3eproeex KynpTyp or 0.4
Ao 1,5 mr/kr, B xoutpone 0,1 Me/kr, Pb B mouse ot 14,9 10 36,0 Mr/xr, B KoxTpone
12,3 mr/kr, a B ceMeHax 3¢pHOBHX KyITYP oT 3,1 go 3,7 mr/er, B kourpone 0,6
MI/KT, .

3. 3arpasHETeNH XMMHYCCKOR NPHPOAN HEOYLUHPYIOT XPOMOCOMHBIE
MYTalldyd B MEDHCTeMATHYCCKHX KIETKAX BO3NCHIBIBASMBI 3EPHOBEIX KYNbTYP
perkona. YactoTa CTpYKTYPRLIX HADYIIICHAH XPOMOCOM B CeMEHaX SPOBOTO AYMEHA,
BLIpAIZEHHBIX B arponeHosax JKetw-Orysckoro paifoHa, cocrapuna (2,2040,43)%, B
arponeHosax Ax-Cyiickoro pafiona {2,6030,51)%, arponenoaax Tioncxoro pafioHa
(3,20:t0 79)%, NpH KOHTPONLHOM YPOBHE MyTabmisnocth (0,68+0,34)%, (p<0,05).

4. YacroTa CTPYKTYPHEIX HapyIIeHHI XpoMocoM B CEMGHAX O3IMMOR
fmesUsl, BHpaliGHHHX B arpotienosax JKeTw-Orysckoro paiioHa, cocTaBHAA
(2,404£0,68)%, B arponesosax Ax-Cyiickoro paifona (2,6040,50)%, B arpouesosax
Toncroro paiiona (3,20£0,79)%, NpH KOHTPORLHOM YpPOBHE MYTROHILHOCTH
(0,8040,40%%, (p<0,05).

5. CpabpuATenbHE aHann: pe3yNsTATOB LIATOTCHETHYECKOTO HIYUeHHA
CEMAH  APOBOTO MMMEHA R O3MMOH [IeHHUN, BHPAMCHAHX B DATHYHLIX
arpollcHO3aX  HCCMEYeMOro perHoHg noKasan, 4To HaAbonee BHICOKHIl ypoBeHE
MYTEGHABHOCTA X&DAKTEPCH AN pPacTeHHi, BRPAINEHHLX B arpoenes3ax Twenckoro
paiiona (3,2040,79Y%.

6. B cnexTpe CIpyKTypHBIX HapyIDeNHH xpomocom mpeobnanalor
HIOAOKYCHBIE DRIPHIBEI H aleppalMd  XDOMATHAOROrO THIA, YTD TOBOPHT ©
BOZAEHCTEHH MYTareHOB XMMHUECKOR MPHPOOE, HO HE HCKIIOULHO BOINSHCTBHE M
PaIMauHOHHOFO (akTopa. '
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TYHIH
byn xymzuic blcrrixken o6MHCHHBH eriHINK aliMarbiHMA LbEsc
Gonirikii  arpoHEHO3MAPHIHEIH,  NIOPOPraHMKAMNK — NMECTHIAATEPMEH,
HUTDATTAPMCH, ayHp MCTafSapMeH, paHOHYICTHATEPMEH  SACTAHY
3appafimaphid  Oarafiayra apHafMraH. COHfH OHXLUINIKTZ  3eprIEY
afMAFRIMEH =~ alpONEHO3NApPHHAA  NECTANHITED  KOIAAHLUITMayMHA
KapaMacTaH, 3¢pPTTCY HOTHXeCi ONapAblH KANIHKTApH TONHpaKTa XKoHe
JOHO] JAKHRBApIEH TYKHMAaPRHES KeaneceTini Kepcetinni. XKyprizinren
3EPTICYIACP COHBIMECH 6ipre arpoHEHOINApPAA AayHp MCTALLIAPIREE
XUMHAKTANY TEHACHITMACK OpHH ATHI  OTHPFaHHH  KepeeTeli.
Tonmpaxrar Xene ecipiferiH nmswai gaksuimapmarei Cu, Pb, Cd
momuepinin, PHIK (TITK) sexreitinen actn keryi Keri-Oris, Akcy, Tyn
ayJaHEApHRHHHE arpoueHoamapirHna  Oadikanmm.  Kamqmiiven efoyip -
MeHepie AacTaHy Tyn avaanbubiK arpONCHO3HMHAA, ATAN ARTKAHOR
K,ypuc}m HEMCHT 3ayBITHIMEH iprenec "adiMaxTa TaGuUifikl. HemeHt
OHAIPICiHAe LMKizaT peTiHEC KOMJAHBIAATHH OKTacTH 3eriey OapLICEIH/a
KagMHIMIiH FOFape KOHICHTPAHAACH - 64,3 Mr/Kr - aHHKTaIIH. OHIIpY,
" ycray GaphICHIHZZ XOHe TEXHOBOTHAMWIK NPONECTEp KE3iHAE BXTACTRIH
MUKpoGemuexkTepi aTMocdepara apaliacalil, aya arbIHIapH OHH
wammHpaTeEl blcThXKeNiH XaralayhHa ¥axpH TagarrrapAkl nacraimel.
Ajvax, Goitsinma xanmu anranga PIIYE (TUIY) xepcetxiinisen acmaiipn,
Gipak y-(oHH GipmaMa Xorapel umareiH anamuap Gap. Kyshik apma Men
Ompall TYKHIMIADHIHHHE  KHTOTCHEOTMKANHE, 36pPTICY  MYyTAllHAIaHy
OCHTeHiAIH XOFapRUBIFRIH KopceTTi. XpOMOCOMAMAPARH, KYDPHUTEMIRK,
GYSHUIBICTAPHHBIN, HEFYP/IMM XOFaph XHUIN acepive Tynm aymaHBIHBIH
arpoHEHO3AAphNAa 6CipimeH AoHAl Aaxpuimapra TeH. Illamacu 6ya,
KypMeHT: X€MEHT 3ayRITRIHBH KaRAhKTAPHHEH SCCPIMCH, MEICANH AYHID
METANBApABEH, aranl afTKaHga KalMuidlliH Kell MeNHIEpIe apaJsacyhIMcH
failaHuCeTH  Oonca  kepeK. KypHAMMIBK —OY3hALICTApALIH  iHIHCH
xpoMaTWATIK THITTeri aGeppaymsnap GaceiM Gomaw, OyA OPTRHMH ocep
eTyllli MYTAMCHACDAIH XMMHMR/IEK CHIATHHAa  YKCARHEL. ‘ﬂcremacn,
MyTanMsIaHy ACHFERiHIH XOFapEUIayR TeK ayHp MCTUUMAPALIH @cepiMeH
FaHa eMec, 70-uri ARUIAPAA KYPFidiffeH ayhUl MAPYAUUBUINFLIH KAYDHIT
XMMISIAHABIPY,  eFIHINATIKTIH ypaHIN IeOXHMMHAUINEK — NpOBHHIA
aliMarbiHAA JaMyHl CHAKYHI esre <paxTopnapMcH n¢ GafinaHuicTh Gomynl
MYMKIH €Tt XXOPaMasilayFa Goam.
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SUMMARY

The present work is devoted to the actuai probiem of pollution of the Eastemn
part of agricultural zone of the Issyk-Kul oblast by chlorine-organic pesticides,
nitrates, heavy metals, radiation nuclides. The result of research analysis showed that
in spite of the fact that chlorine-organic pesticides haven’t been used in agricultural
ecological systems of the investipated region for the long time, their residuum
numbers are still being found in scil and in the seeds of cereal crops. The results of
investigations showed that at present, there is an increasment of pollution of
agricultural ecological systems by heavy metals. Exceeding of limited possible
concentration (LPC) in soil and in cultivated cereal crops, Cu, Pb, Cd are seen in
agricultural ecological systems of Jety-Oguz, Ak-Soo and Tyup regions.
Considerable pollution was revealed in agricultural ecological systems of Tyup
region, in particular, in the area of agricultural ecological systems which are adjacent
to Kurmenty cement works. While analyzing rock lime stones which serve as raw
materials for production of cement, high concentrations of cardmium - 64,3 mg/kg
were found. In the course of output, crushing and other technological processes, some
parts of rocks are being crushed and go into atmosphere like micropatictes spreading
by flews of air, polluting areas which are situated not far from the lake Issyk-Kul.
The level of y-activity in the region on a whole doesn't exceed limited possible
level, however there are some areas with higher rate of y-background, which have a
local character of pollution. The results of research cytogenetical investigations of the
seeds of spring barley and winter wheat showed that the investigated repion is
characterized by higher rate of genetical disturbance. Frequency of structural
disturbance of chromosome is seen in agricultural ecological systems of Tyup
region. It is evidently connected with the works of Kurmenty cement works, with
entering and dispersion of surplus concentration of heavy metals in particular
cadmium. The spectrum of structural disturbance, aberration of chromatic type, tell
about the predominant influence of mutogens of chemical character. The higher rate
of genetical disturbance is evidently connected not only with the mfluence of heavy
metals, but with other factors as intensive use of chemicals in agriculture under
conditions of uranium biogeochemical areas.
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