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OBIIASA XAPAKTEPUCTHUKA PABOTBI

AKTyaJIbHOCTb TeMbl JMCCePTAlUH. PannoakTHBHOE 3arpsi3HEHHCE
oroctepsl ABIAETCS CErOJHS OJHONH W3 BaKHEWIIHX TPOOIEeM OKpYXKaromieit
Cpenbl.

Bompocs!  pagnanvioHHOH O€301MacHOCTH SBISIFOTCA aKTyalbHBIMH M JUTA
Keipresckoit  PecnyOnmky, TOCKONBKY CTpaHa paHee ObDIa OCHOBHBIM
MIOCTaBIIIMKOM YPaHOBOTO CHIPbs B BHJIE OKCHIOB ypaHa 1 MoinoaeHa (19461968
rr.). Ilocie mpekpamenuss n0ObMM ypaHa B pechyOnuke ocTanoch 36
XBOCTOXPAHWJIMI ¥ 25 TOPHBIX OTBAJIOB 0e€3 Ha/yiekamero KoHTpois. OHu
MPENICTaBIAIOT COOOM MOTEHIMATBHYIO ONACHOCTh ULl OKpYXKAIOIeH cpensl U
3/I0pPOBbsI HacesIeHUs. PainoakTUBHOE 3arpsA3HEHUE TEPPUTOPHI, PACTIONOKEHHBIX
BOJIM3U PEKH U OBIBIIMX TOPHOMETAILTYPIHYECKHX MPENIPHATHI 110 TepepaboTke
ypaHa, SBISIETCS. OZJHOM M3 CEephE3HEHIINX Mpo0iieM B peciyOivKke U pernoHe. Bo
BCEX MMEIOIIUXCS OTBATAX TBEPJBIE OTXOABI MPOU3BOICTBA COCTABILIOT OKOJIO 4
MiH. ToHH (06BeM — 51,83 MimH. M), CyMMapHasi aKTHBHOCTB - Oonee 90 ToIc.
ktopu (Kapumor K.A., 2000; Anexkcaxuu M.P., 2006; Toproes 1.A., 2009).

B Keipreerane Oonplime  KONMMYecTBa PaJMOaKTUBHBIX ~ OTXOMOB
cocpenoroueHsl B r. Maitnyy-Cyy. B Hactosiiee Bpemss B 3TOH ypaHOBO-
TEeXHOT€HHOW MPOBHHIMM, B MoitMe peku Maitnyy-Cyy u pyuseB Kapa-Arau, ,
Kynbmen-Caii, Aiinamna-Caii, AmBa3-Cail U Ha CKJIOHax rop pacroyioKeHbl 23
XBOCTOXPaHWIHUINA 00ImM 00beMoM 1,99 MITH.M®, OHH 3aHUMAIOT TUIoma s 432
TLIC.MZ, 13 TOpHBIX OTBAJIOB HEKOHAMIIMOHHBIX PyId 00bemMoM 939,3 ThIC. M u
3aHIMaeMoil miomapio 114,7 Teic.m? (Anemn FO.I"., Toproes U.A., Jloces B.A.,
2000; Mxenbaes 5.M., 2009; Toproes 1.A., 2009).

B mocnennue ronsl 31eCh Pe3KO aKTUBH3HUPOBAIMCH T€OMOP]OIOTHIecKie
nporiecchl (ONOJI3HA M HABOJHEHWUS), B CBSI3M C 3THM B XBOCTOXPAHWIHMIIAX U
otBaioB  Maiinyy-Cyy  moTtpeboBamuch  peaOMIMTAIMOHHbIE  paOOTHL
CroxXHeWIIMMH AT TOCYyZapcTBa  SIBISIOTCS  MPOOJEMBI  peaOdwIUTanuu
XBOCTOXPAHWJIMII ¥ OTBAJIOB M HX Ilepe3axopoHeHne. KBIpre3ctaH HE MOXKET
pemnTh WX 0€3 y4acTus M MOAJEPNKKH MHPOBOTO COOOIIECTBA M TaKUX
MEXIyHApOAHBIX dKcmeptoB, kak MAI'ATD, IIPOOH, TACHUC, P®
“POCATOM” wm gmp. Jlo cumx mop HE 3aKOHUYCHA peaOHauTamust BCeX
XBOCTOXPAHWIIMI, W OTBAJOB, a TaKKe HE MPOBOIUTCS KOMILUIEKCHBIN
paJMalMOHHBII MOHHMTOPHHI Ha HHX M MpWICTalolleldl TeppuTopuu. OTH
00CTOATENHCTBA OOYCIIOBIMBAIOT AKTYAJILHOCTh HCCIIEIOBAHUN 0COOEHHOCTEH
TIOBEJICHHST PaJJMOHYKIIMIOB U TOKCHYHBIX XMMHYECKHX BEIIECTB B OKpY)Karoulen
cpeze.

Cas13b TeMBbI ¢ HAYYHBIMH NporpaMmamu. Pa0ora BKiIOYeHa B pasjielibl
KOMIUIEKCHOM  Hay4HO-HCCIIE/IOBAaTeNIbCKOW  paboThl  buosoro-nouseHHoro
nacturyra HAH KP — «Dkonoro-6monornyeckue OCHOBBI COXpaHEHUS U
YCTOWYMBOTO HCIOJb30BaHUS OHMOpazHooOpasus mnpupoasl Kelpreiscranay -



W3YYCHHE BIHMAHHUSA TPUPOJHO-TEXHOTCHHBIX (DaKTOPOB HA  NPUPOJHBIC
9KOCHCTeMBI (Ha MPUMEpe YPAHOBBIX M Ap. MOIMMETAUINYCCKUX M TOPOICKHX
CyOpErHoHOB), U B paMKaX PErHOHAIBLHOTO MEKIyHApOIHOro npoekta MATATD
RER 9/086 — «be3omacHoe ympaBieHHE OTXOAAMH JOOBIYH W TepepabOTKH
YpaHOBBIX pya B cTpaHax Llenrpansroit Azum» (Paza 1-2, 2005-2007, 2007-2009
IT.).

Lenp ucciienoBaHus. DKOIOr0-OMOr€OXUMHUUECKasi OLEHKA PaCTHTENBHO-
MOYBEHHOTO TOKPOBa IPUPOIHO-TEXHOTEHHON YpaHOBOH MpoBHHIMK Maiinyy-
Cyy.

3agaum uccIeI0BaHMIi:

1. YcraHOBHTH MOIIHOCTH 3KCIIO3UIIMOHHOMN O3B (PaAHAIllMOHHOTO (OHA)
MPUPOTHO-TEXHOTCHHOHN ypaHoBOi nmpoBuHIMHN Maitnyy-Cyy;

2. OueHMTH  COCTOSHHE  IIOYBEHHOTO MIOKpOBa,  COAEpPIKAHHE
paauonyknunos (PH) (U, Th, Ra u ap.) u Tspxensix merasuios (TM) (Cd, Sr, Pb u
7p.);

3. IlpoBectn  QmopucTHyeckne W Te00OTaHMYECKHE  OIMCAHMSA
PacCTUTENFHOCTH B NPHPOJHO-TEXHOTCHHOW ypaHOBOM OHMOreOXMMHYECKOH
npoBuHIMY Maitnyy-Cyy;

4. Ompenemuts TM (Cd, Sr, Pb u np.) B pacrenusx ypaHOBOif
6uoreoxummdeckoit mposuHIMU Maitnyy-Cyy;

5. CocTaBUTh TeOOOTAaHWYECKYI0 H PAJUO3KOJIOTMYECKYI0 KapTy—CXEMY,
OLICHUTh AKTUBHOCTh PAMOHYKIMIOB M MHKPODJIEMEHTOB B DALy MOYBAa —
pacTeHusL.

Hayuynasi HOBHM3HA IOJIyYeHHBIX Ppe3yJbTaTOB. BIiepBble KOMIUIEKCHO
M3y4eHa W YCTAaHOBJICHA MOIIHOCTh SKCIIO3MIHOHHON J03bI (paJualliOHHOTO
(oHA) TPHUPOIHO-TEXHOTCHHOM ypaHOBOW mpoBuHIME Maiinyy-Cyy, u3ydeH
BUJIOBOM COCTaB pAaCTHTEIBHOTO IIOKPOBA, JaHa 3KOJOT0-OMOreOXHMHYEcKas
OLIEHKA COCTOSIHMSI NPUPOAHO-TEXHOT€HHOM ypaHOBOM mnpoBuHIMU Maitnyy-Cyy.
Omnpeneneno conepskanue PH (U, Th, Rau ap.) u TM (Cd, Sr, Pb u ap.) B mouse.
Oueneno wuakomrenne TM (Cd, Sr, Pb u ap.) pacreHusiMH, B HX OpraHax.
YCTaHOBNIEHO, YTO S3KCHO3WIIOHHBIC [J03bl MPOBUHIMH HE MPEBBILAIOT
JIOIYCTUMON HOPMBI, KpOME XBOCTOXPAHWIWII W OTBAJIOB, IJIe OHH HAaMHOTO
BBIIE, B CBSI3M C KIMMAaTHYECKMMH W aHTPONOreHHbIMU (akrtopamu. Ha
OTAEIBHBIX yJacTKax NPOBUHIIMK Yy PACTEHHII OTMEYEHBbI MOBBIILICHHbIC
KOHIIEHTparmu Tsokesix MetamioB  (Cd, St u Pb) mo cpasrenuio ¢ TTJK u
OnoreoxnmuuecknmMu  KputepusiMu.  CocTaBiieHa — reoOoTaHMYecKas U
paJrodKoNIoTHYecKast  KapTa-cxema IO YPOBHSM OKCIO3MLIUOHHOH J03bI
MOYBEHHOTO TIOKPOBA M3y4aeMoH mpoBuHIMK Maiinyy-Cyy, KoTopas OTHeceHa K
YpaHOBO-TEXHOT'€HHON OMOre0XNMHYECKOH MPOBUHIINH BTOPHYHOTO
NPOMCXOJK/ICHUsI, B TEHE3UCE €€ TIJIaBHYI0 pOJIb HIPAlOT TEXHOTECHHBIE
(aHTpOMOTEHHBIE) M MPUPOIHBIE (PAKTOPBL



IIpakTHyeckasi 3HAYMMOCTbL MOJIYYEeHHBIX Ppe3yJbTaToB. Martepuaisl
JVICCEPTAIMM  MCHONIB3YIOTCS | OCyZapcTBEHHBIM —areHTCTBOM IO OXpaHe
OKpYXaIOIIeH Cpefbl U JIECHOTO XO3SHCTBa, B 4acTHOCTH J[kamam-AGanckum u
Maiiryy-CyiCcKuM TeppUTOPHATEHBIME YIPABICHUSIMHA OXPaHBI OKpYyXKaromen

cpexpr, MUC KP u MCX KP. Taxoke pe3yrsTaTsl HCCISIOBAaHN MOTYT OBITh
UCIIONB30BaHbl  CAHUTAPHO-3MUIEMHOJIOTHYECKONH  CITyk00i (akT BHEAPEHHS
per.Ne246 ot 01.08.2016) MuHucTepcTBa 3ApaBOOXpAaHEHHs, MIpUEH ropoaa
Maiinyy-Cyy u uX 9KOJOTHYECKMMH CIIy>KOaMH, BEJOMCTBAMH M YUPEKIACHUSIMU
KeIpreiscrana B nemsix  HOPMHPOBAHHUS PajMallMOHHOrO (oHa, colepsKaHud
PaJMOHYKIIUJIOB M TSDKENIBIX METAUIOB B OOBEKTaX OKPYXKAIOIICH MPHPOTHON
CpenpblL

TeopeTnyeckre TaHHBIC HCIONB3YIOTCS B ydeOHOM Tporiecce BY3oB
KeIpreiscrana, mnpH YTEHWM KypCOB JICKIMH, NMPOBEICHHM JTa0OpPAaTOPHBIX M
MPaKTUYECKUX 3aHATHH UL CTYJCHTOB M MAarkCTPaHTOB II0 CIEIHMAIbHOCTH
«OKomoruss W TpHpoIONONb30BaHME», «Pammoskomormsi»  u «Oxpana
okpyxarotieit cpenpi» (akt BHeapeHus per.Ne01-13/485 ot 29.08.2016).

OcHOBHbIE MOJI0KEHUsI AU CCEPTALUHN, BBIHOCHMbIE HA 3aILHUTY:

1. MomHOCTh 3KCIO3HUIIMOHHON JO03BI (paJHalliOHHOTO (POHA) TPHPOIHO-
TEXHOTE€HHOM ypaHoBOU NpoBuHIMU Maiinyy-Cyy (XBOCTOXpaHUIIUILA U OTBAJIbI);

2. CoBpeMeHHOE COCTOSIHHE MMOYBCHHOTO MOKPOBa, coxepkanne PH (U, Th,
Rau ap.) u TM (Cd, Sr, Pb u p.);

3. dopHucTHYECKOE U Te000TaHNIECKOE OIIMCAHUE PACTUTENBHOTO ITOKPOBA;

4. TM (Cd, Sr, Pb u mp.) B pacTeHHsSX M HX OpraHax, KO3(PQHIHEHTHI
Hakorienus (KH) u 6nonormaeckoro mornomenus (KBIT);

5. I'eoboTannueckas u PaIMOIKOIIOTHIeCKast KapTa—CXema,
onoreoxumuaeckre ocooerroctr PH u TM B psity IouBa — pacTeHUS.

Jluunplii BkAax couckaressi. CocraBieHHE HCCIEIOBATENBCKAX KapT,
SKCIIEIUIIMOHHBIE paboThI 0 0TOOPY MPOO, NX MOATOTOBKA M aHAMM3BI Ha TM n
PH BoimonHens! B naboparopum buoreoxumun u paamoskonoruu buosnoro-
noyseHHoro mHCTUTYTa HAH KP nuuaHO comckareneMm ¢ yd4€ToM KOHCYIbTaIMi
CHELHAINCTOB M HAY4YHOIO pyKoBoAWTens. Ha OCHOBaHMHM 3THX JaHHBIX
c(hopMyIHPOBaHEI OCHOBHBIE BBIBOJIBI 1 3aKJIFOUCHUS 10 AUCCEPTALIIH.

Anpofauus M pe3yabTaToB AMccepTalMM. Pe3yIbTaTel IucCcepTalMOHHON
paboTBl NONOXKEHBI W OOCY)XKIEHB Ha MeXIyHapoaHBIX M PecmyOmmkaHCKHX
KoH(epeHInIX, CUMITO3MyMax M ceMuHapax: «bnopasHooOpasme: pe3yibTaTsl,
npoOieMbl U TepcrieKTuBBl uccnenoBanuiy (bumkek, 2010); «CoBpeMeHHBIC
npoOJieMBbl TEOXHMMHYECKOH OSKOJIOTMM M COXpaHeHHs OuopasHooOpaszus»
(Brmkex-blcepik-Kymb,  2013); «CoBpeMeHHOE pa3BUTHE XHMHYECKHX H
Ouonornyecknx Hayk M IHejarormdeckoe ooOpasoBanue” (Bumkek, 2014);
«Uranium  Mining and Hydrogeology» (Germany, 2014); «buonoruueckoe
pazHooOpa3ue U yCTOHYNBOE pa3BUTHE MPUPOIbI U obiiectBay (Anmartsl, 2014);



«Nuclear science and its application» (Baku, 2014); «buoreoxuMus TEXHOr€He3a U
COBpEMEHHBIE TIPOOIIEMBI TeoXuMITdeckoit sxonorum» (bapaayi, 2015).

IHosiHOTa OTpaskeHUs Pe3yJILTATOB AMCCEPTALMM B MyOankanusx. [To

pe3yibTaTaM AUCCEePTarH OIyOIMKOBAaHO 16 HayYHBIX MyONMMKanmii, U3 HAX
7 B mmaHmiax pexomenmoBaHHBIX BAK KP, u 2 - B 3apyOeKHBIX H3IaHUAX,
nHaexcupyembix B PUHLI.

CtpykTypa u 06beM AuccepTanuu. Jluccepranys COCTOUT U3 BBEACHUS, 3-
X TJIaB, 3aKJIIOUCHUs, BBIBOJIOB, CITHCKA MCIIOJIb30BAHHOM JINTEPATYPHI, COIEPKHUT
162 crTpaHUIl KOMIBIOTEPHOTO TEKCTA. TEKCT JUcCCepTaliy WUIFOCTPUPOBaH 23
tabmiuamMu ¥ 35 pucyHkamu u3 HUX 16 — cxemsbl, KapTel, 13 ¢oTorpaduii.
CIHCOK HCIONB30BaHHOM JTUTEpaTyphl BKIOYaeT 156 HanMEHOBaHWi, B TOM
YHCIie HA HHOCTPaHHOM SI3bIKE.

OCHOBHOE COAEP)KAHUE IUCCEPTALINN

BBenenue. B BBegeHmm [HccepTalliM  TPENCTABICHBI  aKTyalbHOCTH
WCCIICIOBAaHU, 00OCHOBAaHHE HEOOXOIVMOCTH €ro MPUBEICHUS, IIeNib, 3aJadH,
Hay4YHas HOBU3HA, MPAKTHIECKas 3HAYMMOCTh pabOTBI, TIOJOKECHUS TUCCEPTALIUH,
BBHIHOCHUMBIC Ha 3alllUTy, a Takke CBEACHHA, KAcarolluecs CTPYKTYPHI
JIICCEePTALIH.

I'maBa 1. JlutepaTypHblii 0030p. B naHHOI TWlaBe OTpakeHbI KpaTkas
UCTOpUSI  Pa3BUTUS  ypaHOAOOBIBAIOIEH NPOMBINUIEHHOCTH  KBIprbI3ckoi
PecniyOnmuku  u 0coOeHHOCTM  ()OPMHPOBAHUS  YPaHOBO-TEXHOTEHHBIX
naHmmadToB, a TaKkKe Kparkas XapaKTepUCTHKa IOYBEHHO-PACTHUTEIHLHOTO
MOKPOBa U (PU3UKO-TeoTpadIecKuX OCOOCHHOCTEH HCCIeTyeMOM TTPOBHHIIHH.

I'naBa 2. MaTepuaabl 1 METOABI HCCIETOBAHMIA.

OT160p 00pa3LoB IMOYB U PACTEHHUI MPOBOAMIN OOIIETIPHHATEIMA METOIAMHU
C VyYeTOM JIAHMA(PTHO-TCOXUMUYCCKHNX W METEOPOJIOTHYCCKUAX  YCIIOBHIA.
Ananutiyeckue pabOTBHl OCYHIECTBISUTH IO METOJWKE, pPa3padOTaHHOH B
nmabopatopun onoreoxumun okpyxatomeit cpenst TEOXUW PAH u BITM HAH KP.
Vcrionp30BaHel TakKe JAPYTHE METOIMYECKHE PEKOMEHIAlNH, KacaroIluecs
MOJICBOTO M3y4eHHs1 JaHmmadra, 0coOCHHOCTEH HAa3eMHBIX OpPraHU3MOB U
ouoreomenoza B 1enom (Kosambckuit B.B., 1974; MawmbitoB A.A., 1996;
Anekcaxun P.M., 2006; I>xen6aes b.M., Kangpidaes b.K., 2014).

DKOJIOT0-OMOTEOXMMUYECKHE HCCIICOBAaHMS MO0 TEME JUCCEPTaIlli ObLIN
nmpoBeneHsl 3a mepuog ¢ 2009 mo 2015 rom Ha TEpPPUTOPUU TPHUPOIHO-
TEXHOT€HHOW ypaHOBOH npoBuHIMK Maiinyy-Cyy. Paiion uccienoBaHust yCIOBHO
pazzeneH Ha 4 MUKpPOYJacTKa, KOTOPBIE OTIMYAIOTCSI PACTHTENBHBIM MTOKPOBOM U
TEXHOT€HHBIMH HArpy3KaMH, TJie POU3BOIMICS OTOOp Mpob MOYB U PAaCTEHUH, a
TaKKe KOHTPOJIBHBIE Yy4acTKH. BumoBoe pasHooOpasue pacTeHHil OLEHHBAJIH,
UCTIONB3YS OOIIETIPUHATHIC B OMOJIOTUH, SKOJIOTHH U OMOT€OXUMUH



Meronsl. beuto uccnenoBano exxeronno 10-15 mouBeHHBIX 00pa3IOB, BCETO
75; pacTHTEeNBbHBIX 00pa3moB 282, yKOCOB (cpemHsss mpoOa) pacTeHHH U
OTAENIbHBIC JOMUHAHTHBIE BU/IBI KAXKJOTO MUKPOYJIacTKa.

Memoowr onpedenenus sKcnosuyuonHou 003bl Mecmuocmy. ViccnenoBaHust
Ha4yaThl C W3y4YEHHWs TIeorpaMIecKOro TOJOKEHHS MECTHOCTH, W3MEPEHHS
pPaJMOaKTUBHOCTH  K&)KAOTO XBOCTOXpPAHWIMINA ¥  OKpecTHOcTed. beum
ucnonb3oBansl - GPS, dosimeter-radiometer DKS-96 u ap. 3amepbl POBOIHITUCH
B COOTBETCTBUM C HHCTpYKUusIMH MAT'ATO.

Onpedenenue  paouoOHYKIUOO8 — MEmMOOOM  2aMMA-CHeKmMPOMEmpPUL.
OmnpeneneHust paguoOHYKJIUAHOIO COCTaBa METOAOM TraMMa-CIEeKTPOMETpHU
BBITIOJIHEHBI B JJabopatopun ouoreoxumuu U pagauoskonoruu bITM HAH KP. [{ns
W3YYeHHUs M30TOITHOTO COCTaBa PaAMOHYKIHMAOB B 00BEKTaX OKPYKAIOIIEH Cpelbl
HCIIONB30BaHbl raMma-criektpometp “Canberra” (momens GX4019).

Onpedenenue MUKDOIIEMEHMO8 MemMOoOOM aMOMHO-AOCOPOYUOHHO2O U
CNeKmpanbHo2o ananu306. JIns onpeneneHusi MUKpPOJIEMEHTOB B Tpo0ax MouB U
pacTeHnii Ha aToMHO-abcopOIoHHOM criekTpoMerpe «MI'A-915» u meTomom
CHEKTPAJIBbHOTO aHaIM3a IPOBOJWIN IPEIBAPUTENBHYIO IMOATOTOBKY INPO0 MO
T'OCT 17.4.4.02-84. TlogroroBka mpoO pacmenuti OCYIIECTBIBUIACH TI0 METOIY
CYXOU U MOKpoll MMHEpaIM3allui C TOCIEeIYIOIINM H3MEpPEHHEM HX MacCOBOM
KOHLICHTPAIUH B IIOJIy4eHHOM MUHEpanu3are.

I'naBa 3. Pe3yabTaThl COOCTBEHHBIX HCCIETOBAHMI H MX 00CY KIEHA

3.1. MomHocTh JKCHO3MIHOHHBIX /103  NPHPOAHO-TEXHOT€HHOM

YPaHOBOM NPOBUHLMHU Maiinyy-Cyy. CoBpemeHHOE COCTOSIHUE
XBOCTOXPAaHWJIMII W OTBaIOB Maiinyy-Cyy TpeOyer mpoBeneHHs Hay4dHO-
HCCIIe/IOBATENILCKUX, MPOEKTHO-N3BICKATENECKUX W TPAaKTHYEeCKHX padbor. Hamm
YCTaHOBJICHAa MOIIHOCTh paJMalMOHHOTO (pOHAa XBOCTOXPAaHWIIHMII W OTBAJIOB
Maiinyy-Cyy, oHa coctaBisiet ot 25 10 360 MkP/4, Ha OTAETBEHBIX OTKPBITHIX I
pa3pymieHHBIX ydacTkax Oonee 500 MxP/ga. B OCHOBHOM XBOCTOXpaHWIHIINA H
otBaiel pacroiokeHsl Beie 900 M HYM mo OGeperam pekm Maitnyy-Cyy,
Aitnamma-Cas, Kynemen-Cast, Kapa-Arau u AmBa3-Cast, oHo yka3aso puc.l. ITo
nanaeiM GPS u paguomerpa ropox Maiinyy-Cyy pacrosioxkeH Ha Bbicote 920-
1000 m HYM, panuaiionHslii ()OH HE MPEBBIIIACT MPEAETHHO JOIYCTHMON O3B
15-18 MxP/u.
[To pe3ynpraTaM W3MEpeHMI MOBBINICHHBIN pagualMoHHBIN (OH oTMewascs Ha
xBocToxpanmwmmmax: Nel, 3, 5, 6 um 13. Ha Ne3 no pexynbTUBanuu
9KCIIO3MIIMOHHAs J103a B HEKOTOPHIX Toukax Oblta Gonee 800 mkP/gac, mocme
3aBepIIeHus pabot cHu3mIack 1o 175-360 mxP/gac. Ha xBoctoxpanmmmie Ne6 Bo
Bpemst niepeHoca Ha Ne3 3HaueHust ObUTH BBICOKHWE, 3aT€M OHM CHU3MIHUCH 10 100-
150 mxP/4ac. B okpectHOCTAX Ne5 B mpernenax HOPMBI, HO Ha XBOCTOXPaHHJIMILE
Y B BOJIOOTBOJIHBIX KaHAJIaX M XKeJIe3HBIX TPyOax BhIIIE, B mpeaenax ot 120 no 800
MkP/4ac.
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Pyannk Ne3 pexa Kapa-Arau popp

Pyamin Ned

pewa Maitani-Cyy

Pyanuk Ne3' “noswiit"

Pyamms Nel

| pyveii Myanas-Caii
YCIOBHBIE
OBO3HAYEHHA

7 novora
£\, PYCI10 PEKH

TEPPHTOPHSI

TOPOJICKOIT . Pyammuk Ne6
3ACTPONKH Nl

XBOCTO-

XPAHIIHIIE
VUACTKH
TOPHBIX
PABOT

il VYACTKH
TOPHOM
OTKAYKH
HE®TH

Puc. 1. MecTomnonosxeHrue XBOCTOXPAHWIIHUII U 0TBalioB Maitnnyy-Cyy.

Ha xBoctoxpanunumax Nel m Nel3 3KCHO3WIIMOHHBIE J03BI HEMHOTO
noseiieHsl (ot 100 mo 300 wmkP/gac). Ilo pesynbraram wu3MepeHHiH
pazuanuMoHHOro (oHa COCTaBlieHa KapTa-CXeMa MOIIHOCTH JKCIIO3UIIMOHHON
o361 xBoctoxpaHumum Nel, Ne5, Ne6 Maiinyy-Cyy, ¢ HCHOJIB30BaHHEM
nporpamm «Surfer-12» (Puc.2.).

100 200 300 400 1000 1100 -“U
20

Puc. 2. Kapra-cxema 5KCIO3ULMOHHBIX 103 XBOCcTXpaHuiuia Nel.
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3.2.0co0eHHOCTH TOYBEHHOI0 MOKPOBAa YPaHOBOHi OHMOreoXuMu-
yeckoii mpoBuHuun Maiinyy-Cyy. I'opox Maitnyy-Cyy Bomien B crimcok 25
CaMBIX 3arpsA3HEHHBIX TopofoB Ha muaHere (2013 T1.) m sABIsIeTCS OTHOM W3
caMBIX OOJIBIIMX CBAJIOK PAaJHOAKTHBHBIX OTXOMIOB BO Bcel Aszmn. OH OKpyKeH
OTXO/aMH YPaHOBOTO IPOM3BOACTBA - XBOCTOXPAHWIHIIAMH H OTBAJaMH,
KOTOpBIE PACIONOKEHBI B OONBIIMHCTBE CIy4acB BAONb pekdu. OCHOBHBIMHU
OTXO/aMH TIpU A00bMEe M mepepaboTKe ypaHOCOJEpKAIIMX pPYHA SBISETCS
panvoaKTHBHBIN ypaHOBBIH Ps PEIKO3EMENIbHBIX 3JIEMEHTOB.

[louyBeHHBIIT TOKPOB NPOBHHIMU - OOBIKHOBEHHBIH W  TEMHBIN
HEOpOILIAEMBIl cepo3eM, CUWIbHO 3poaupoBad, pH 1menounoi. IlouBbl
B0J103a00pa - 3TO TOpPHbIE KOPUYHEBBIE THIIMYHBIE, a Ha IUIOTUHE THITUYHbBIE
cepo3eMbl. VICTOUHMKAMU 3arpsi3HEHUM IIOYBEHHOIO IIOKPOBA YpPaHOBOM
MPOBHHIMK  SIBJISIOTCS ~ XBOCTOXPAaHWIMINA ¥ OTBanbl. IIpoBeaeHHBIMH
OMOTCOXUMHWIECKUM HCCIICIOBAaHMAMH ITIOYBEHHOTO IIOKpOBa B IOWME p.
Maitnyy-Cyy (OrembepmueBa A.J., 2004) ycTaHOBIEHO, YTO COOCpKAHUE
MHKpO3JIEMEHTOB HIKe MM Ha yposHe IIJIK, a HedrempomykToB - pesko
OTJIIMYaeTCs M0 ce30HaM rofa. KoandecTBo MUKpPO3JIEMEHTOB 1 PaIMOHYKIIHIOB
B HIDKHHX 30HaX yBEJINYNBACTCS.

Pe3ysnbTaThl IMOYBEHHO-arpOXMMHUYECKUX AHAJIM30B IO XBOCTOXPAHUIIU-
oaM  [OPUPOAHO-TEXHOTEHHOW  ypaHOBOM  mpoBUHIMH  Mainyy-Cyy.
Copepxanne rymyca BappupyeT ot 0,73 mo 2,60%, mouBsl Mano obecredeHbl
MHUHEpAILHBIMU M opranudeckumu BemiectBamu. O6muit N - 0,025-0,80%,
Bajoseiii P - 0,045-0,127, K - 0,80-2,40%. IlouBbI mcCiIeayeMOro perdoHa
kapboHnarubie, conepxkanne CO,(IV) B BepxHeM Topu3oHTE KOIeOIeTcs B
npenenax ot 3,08 no 29,5%. YcraHoBIeHO MHHUMAIIbHOE 3HAUCHHE TyMyca B
toukax MCr-3 u MCr-6 (0,78 u 0,73%), makcumansaoe B MCr-11 (2,6%),
npouenTHoe cootHomenue N, P u K cooTBeTcTBYeT comepxanuio rymyca.

3.2.1. Coaep:xkanmne Tsekeabix merawioB (Cd, Sr, Pb u gp.) B
Mo4YBeHHOM nokpose. Onpeneneare TM B TOYBEHHOM MOKPOBE MOKA3aJlo, YTO
konuentparus Pb Bapeupyer ot 9,81 mo 20,Imr/kr, Sr ot 200 mo 400 mr/kr
CyXOro  BEIeCTBA,  MaKCUMaJbHble  3HAUEHHWsT  YCTAHOBJIEHBI  Ha
xBocroxpanuimmie Ne3 (tabi. 1).

o BaoBoMy comepskanuio Ph ycraHOBIeHO, YTO Ha XBOCTOXpAHUIIHIIAX
Nel u 5 ero B 2 paza 6onpmre TT/IK. MakcuManbHasi KOHIEHTpaIUs B Tpooe
MCr-3 - 20,1£1,5, B xoHTpONIBHBEIX mpobax MCr-1 - 9,80+0,62 u MCr-11 -
9,30+0,71, uto B mpenenax Hopmsbl (ITAK — 10 mr/kr). Konnentpauuu Sr no
rojiaM B I0YBax 0c000 HEe MEHSIMCh, ypoBeHb ero Bbime [1/IK B mpobax MCrt-
3 - 400+15 Mr/Kr cyxoro BelecTBa, B OCTAJIbHBIX TOYKAX B IpeZesiax HOPMBI.
Hamu Takoke orpezeneHs! HOABMKHBIE POPMBI HEKOTOPBIX MUKPOIJIEMEHTOB Ha
aTOMHO-a0copOuHOHHOM criekTpoMerpe (MI'A-915).
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Tabnmma 1 - BanoBoe coneprkaHne CBIHHIA M CTPOHINS B TIOYBAX

Kon CopepixaHnue, MI/Kr
mpoobI Pb, 2012 Pb, 2013 Sr, 2012 Sr, 2013
MCr-1 9,80+0,62 9,05+0,71 300+11 300+11
MCr-2 12,81+0,82 12,21+1,19 300+11 300+11
MCr-3 15,29+1,16 20,1+£1,5 400£15 400+15
MCr-4 12,33+0,86 12,09+0,92 303+11 303+11
MCr-5 15,29+1,16 14,90+1,13 200£10 200+10
MCr-6 15,62+1,26 15,88+1,32 300+11 300+11
MCr-7 13,10+1,01 13,22+1,01 250£10 250+10
MCr-8 13,7+1,30 13,80+0,93 300+11 300+11
MCr-9 11,21+0,84 10,82+0,83 350+12 350+12
MCr-10 14,90+1,13 15,01+1,12 386+14 386+14
MCr-11 9,30+0,71 8,53+0,66 300+11 300+11
TJIK 10 10 340 340
Kiapx 16 16 340 340

Hust Pb u Cd B mMOYBEHHOM MOKPOBE HX KOJIUYECTBO HE MPEBBIIIACT
HOpMbL. CpaBHHUTENBHO HEOOINBIIOE MOBBIMICHUE TMOABMKHBIX (opm Pb
otmeueno B mpobax MCt-10 — 7, 968 u MCr-1 — 6,340, a Cd 8 MCr-1 — 0,212,
MCr-6 u MCt-10 — 0,162 mr/kr cyxoro Bemiectsa (Puc.3.).

12
10
= 8 -
£ 6
= 4 Y{ ——Pb
2
o - 8- Cd
N M S WO~ OO Y
LRI EETREIIE
O OO OOV KB B X
S53333333¢2¢
==
KOJI MPO0BI

Puc. 3. Tloxsmwxusie hopmst Pb u Cd B mousax (Mr/kr)

ConeprkaHre M3YYCHHBIX TSDKEJIBIX METAJUIOB B Ipejenax (oHa U HIKE
NAK, BanoBeix Gopm Pb u Sr HaubGonpiiee koaM4ecTBO OBLIO OTMEYEHO B
touke MCr1-3. Hemuoro Beime nokaszareian Pb B touke MCr-10, a Cd - B
touke MCrT-1. OmpeneneH 3I€MEHTHBII COCTaB IOYB XBOCTOXPAHWIIMIL U
KOHTPOJIbHBIX y4aCTKOB OCHOBHBIE MHUKPOJJIEMEHTHl B TEXHOT'€HHOH ypaHOBOH
npoBuHuuu  Maiyy-Cyy. Ha yuactke MCr-11 u MCr-1  HekoTopsIx
anementoB Gopiire TTJIK: Ni — 50-90 (ITAK - 20), Co — 1540 (ITJIK - 5), Cr -
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70-120 (ITOK - 6), Cu—50-70 (ITJIK — 33), a Takxke Y u Sc - 20-40 (xmapx —
29 u 10) Mr/kr cyxoro BemectBa. Ha KOHTPONBHBIX ydacTkax comepskanue Ni
ot 2 1o 9 pasz, Co — 3-8 paz, Cu—1,3-2,5 paza, Y u SC no 2 pa3 6onpme [IAK
M KJIapKa, BEPOSTHO 3TO CBA3aHO C TOPHBIMH Topoxamu (Tabn. 2). Ha
TEXHOTGHHBIX Yy4YacTKaX B paifoHe XBOCTOXPAHWIHMI] ¥ OTBAJOB BHIIIC
JOMYCTUMBIX HOPM KOHICHTPALMH CICAYIOIIMX XUMUYECKHX dieMeHToB: Ni -
7—40, Co - 3-30, Cr - 20-70, Pb — 1220, Yb — Ha BceX y4acTKax COJCPKHUTCS
no 3 mr/kr, (knapk - 0,33 mr/kr), Y - 15-40 (xnapk - 29 mr/kr), SC Ha Bcex
yuacTkax mo 20 (kiapk - 10 mr/kr), Li oOHapyxeH Tonbko B Toukax MCT-3 u
MCrt-6 no 40 mMr/kr cyxoro BemiecTsa (kiapk - 32). 13 GaropoHeix MeTaioB
otmedyeH Ag B Toukax MCr-2, MCr-3 u MCT-5 Ha oauHakoBoMm ypoBHe - 0,3
(xkmapk 0,07). B cpenneM, Ha TeXHOTE€HHBIX yuacTkax comaepranue Ni B 2 pasa,
CoB6,Cr—3-11,Yb-9, Pb, Scu Li B 2 pa3za Beime [T1/IK u knapkos. Ag B
Tpex TOYKax B 4,5 pa3a NpeBbIIIAET KIapK.

Tabnmma 2 - ComeprkaHue MUKPOIJIEMEHTOB B ITOYBaX (MI/KT CyXOTO BEIIECTBA)

Ko Mecto ordopa

Mn Ni Co Ti \% Cr Mo Zr | Cu|Pb|Zn|Sn|Ga| Yb Y Sr Ba
npoobl nposd

MCrL Thnoruna 900 90 15 4000 50 120 | <15 200 | 50 | 9 40 | 2 5 3 40 | 300 | 900

MCr2 Xsoct.Nel 900 7 3 2000 15 20 2 20 40 | 12 - - 4 3 15 | 300 | 300

MCr3 Xsoct.Ne3 400 40 30 4000 90 70 2 200 | 50 [ 20 | 40 | 4 20 3 40 | 400 | 700

MCr4 Xsoct. Ned 900 7 3 2000 15 20 2 20 40 | 12 3 3 15 | 300 | 300

MCr-5 Xsoct.Ne5 700 30 9 3000 50 40 <15 | 150 | 50 | 15 - - 15 3 30 | 200 | 900

MCr6 XBocT.Ne6 500 40 12 4000 40 70 15 150 [ 50 | 15 | 40 [ 2 15 3 40 | 300 | 700

MCr-7 Xsoct.Ne7 700 30 8 3000 50 40 <1,5 | 150 | 40 | 12 - - 15 - 200 | 900

MCr8 XBocT. Ne§ 500 30 7 2000 40 50 <15 130 | 40 | 13 | 30 - 13 3 40 [ 250 | 700

MCr9 XBocT.Ne9 600 30 7 2000 40 50 <15 140 | 40 | 14 | 32 | 2 11 - - 200 | 700

MCr-10 Xsoct.Nel3 700 15 5 2000 17 25 2 20 30 | 13 - - 5 3 20 | 350 | 400

MCr11 Bonosabop 900 50 40 4000 90 70 <15 15 [ 70 | 9 5 | 2 20 3 40 | 300 | 500

MAK 1500 | 20 5 - 150 6 2 - 33| 10 | 55

Kaapk 1000 | 258 18 4500 90 83 11 170 | 47 | 16 | 83 [ 25| 19 | 0,33 [ 29 | 340 | 650

XBoctoxpanmwiuma Ne3 ¢ 2009 mo 2013 rr. mpm moAmepIKKe
MeXIyHapomHoro mpoekta BB mepeneceHsr Ha  xBocToxpaHwmmie — Neo,
pacroio’keHHOe BBIIe, Ha MpaBoM Oepery p. Maitnyy-Cyy. MBI cpaBHHBamu
pe3ynbTaThl aHAJIM30B MOYB XBOcTOXpaHwmmi Ne3 u 6 aBa rojxa MOAPSI BO
BpeMs peaOMInTanny. Y CTaHOBJIEHO, YTO COJAEpKaHHME TSDKEIBIX METAaJUIOB B
moyBax JABYX XBOCTOXPaHHWJIMIL KO0JIe0IIETCS B IMHPOKUX TIIpeaciax,
pamvoOIMOHHBIA ~ (OH  TOBBIMIEH, [0  CPaBHEHHIO C  JAPYIHMH
XBocToxpaHumumamu. Ilo-BuauMoMy, 3TO  CBA3aHO €  YTEUKOM U
pexynbTHBanueil. OQHaKo, KOHIIEHTPAUH Psiia TOKCUYHBIX 3JIEMEHTOB B IOYBE
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Ha xBoctoxpanwmnumie Ne3 (Zr, Ni, Pb, Sr, Co) u Ne6 (Co, Ni, Ti, Cr, Zr, Cu)
TIOBBICHIINICH TIOCJI€ 3aBEPIICHHS PEKYNbTHUBAIlMHHBIX pabor (tadm 3). C
TIepeHeCeHNeM XBOCTOB Ha XBocToXpaHwmnmie Ne3  oCTaimch accoImaum
sarpssauteneii:  Cr-Co-Ni-Mo, ux B 2013 1. 6bUT0 HAMHOTO 0OJBINE, HYEM B
2012 ., Gawu Sc B 2012 r. He oO6HapyxeHsL, B 2013 T. 3HaYCHUS 110 HAM BHIIIE
IIAK. Takas >xe TSHACHITNA HaOI0qaach U Ha XBOCTOXpaHITHIIe Neo.

Tabn. 3 - ConepxaHue XUMHYCCKUX IJICMCHTOB B TOYBAX

xBoCTOXpaHWIUIL Ne3 1 Ne6  (MI/KT CyXOro BEIIecTBa)

MecTo

oroopa | T'oget | Ni |[Co| Ti [Cr| Mo | Cu [Pb|Sn| Ga |[Yb|Y | Sr
npo6

XBOCT. 2013 |40 {30 | 4000 |70 | 23 | 50 |20 | 4 | 20 | 3 |40|400
[Ne3 2012 | 20| 9 | 2500 |50 | 12| 25 |13 | 2 - 3 [ 25400
XBOCT. 2013 | 40 | 12 {4000 | 70 | 1,7 | 50 | 15| 2 | 15 | 3 |40 300
INe6 2012 | 15| 7 | 2000 | 40 | - 20 15| 2 - 3 |20 |400

3.2.2. Conep:xkanune paguonykiuaos (U, Th, Ra, Pb u K) B mouBax
ypaHoBoii npoBuHumu Maiinyy-Cyy. IIpoBeneHHblE HaMu HCCIENOBaHUS
BepxHero cios moys (0-20 cM) Ha XBOCTOXpaHWIIMIIAX H B OKPECTHOCTSIX,
MOKA3JIM  3HAYUTENBHOE  KOJMYECTBO  ECTECTBEHHBIX  PAIMOHYKIIUIOB.
PesynbraTel ompeneneHus TaMMa-M3My4alOUX PaJHOHYKIHAOB B IOYBAX
MIPUBEJICHBI Ha pHC. 4. AHAIN3 MTOMYYSHHBIX JAHHBIX TOKA3ajl, YTO COJAepKAHUE
€CTECTBEHHBIX PaJIMOHYKIHUIOB B MOYBAX HMCCIEAYEMOro pailoHa B HECKOJBKO
pa3 IpeBBIIIaeT CpeJHHe KiIapKoBbele 3HaueHus. Hampumep, mo U B 1,5 pa3sa,
Th B 1,2 pasa, paguio B 1,5-18 pas, ceuniy u kanuio-40 B 1,1-2,1 pas.

1000

900 /X\ —— YV menbHax
200 A AKTHBHOCTE,
/ \ Br/kr 2380
700 2044.15
I “ / \ /K —— YV genbHaA
600

bx/kr

AKTHBHOCTH,
\ Br/Kr 232Th
500 i 80.9
\ VY oenbHadg
400 I \ P4 ~ / \ AKTHEHOCTH,
300 Br/kr 226Ra
\ / \ 10662,1
200 =N menbHax
\ / \ AKTHBHOCTE,
100 S Br/kr 210Pb
A .#'_-;—)h, _1; - --_g* 7065.13
o - =
D
N &

@0

%

RN SR R S
« < « & & & < «
ORI IR NSRS SRS

Puc. 4. CpaBuurensHas yaensHas aktuBHOocTh EPH mous Maitnyy-Cyy.
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3.3. PacTuTelbHOCTH YpaHOBON OMOreOXMMHYeCKOil TNPOBHHIMH
Maiinyy-Cyy. PacTurensHBIi TOKPOB Ha XBOCTOXPAHIIHWINAX, OTBANaX U B
OKPECTHOCTSIX O€mHBIH, BOJM3M BOIOMCTOYHHKOB HAONIONAeTCS YBEIUYCHUE
KOJIMYECTBA TPABSHHUCTBIX U JPEBECHBIX BHAOB. Ha KaMEHHCTHIX M MEOHUCTHIX
ckioHax Berpeuatotcss BumuM (Cerasus tianschanica). Panueit BecHoi, Korma
IM0YBa HACHIICHA BJIaroi, OypHO pa3BuBaroTcs 3¢demepsl u 3pemeponnst (Poa
bulbosa, Carex pachystylis, Trifolium fragiferum L.), Bctpeuatotcs
pasbpocannbie peakue Kyctel ¢ucramku (Pistacia vera), taBomru (Spirea
hypericifolia), kypuaBku (Atraphaxis virgata) u Gospsimauk (Crateagus
songorica). B moiimMe pexu Maiinyy-Cyy U3 ApeBECHBIX MOPOJ AOMHHHPYIOT
Bumel uB (Salix sp.) u tomoneit (Populus sp.), a W3 KycTapHHKOB TaMapHKC
(Tamarix hispida Willd), usa (Salix sp.) u mox (Elaesagnus angusfolia L.). Ha
pucynkax 5. u 6. (xBocroxpaHmimimia Ne3) MOXKHO YBHAETH, PACTHTEIBHOCTH

TEXHOTCHHBIX Y4aCTKOB IPOBUHIIAH.

Puc 6. Xsocrtoxpauumnmiie Ne3

Puc 5. OOmuii BuA W PacTUTENBHOCTH mocie pexysTEBamH (2013).

XBOCTOXpaHIIIUINA Ne3 JI0
pexynpTHBanuu (2009).

3.3.1. T'eoboTannuyeckoe u (opucTuyeckoe omucanue ¢GJOpsl U
PACTUTEJBLHOCTH OMoreoxuMmudeckoii nposuHumu Maiinyy-Cyy. Ipuponaso-
TEXHOT€HHas ypaHOBas npoBHHIMA Mailnyy-Cyy mo reoboTaHHYECKOMY
pailloHMpoBaHUIO BXOAUT B cocTaB @DepraHckoro okpyra, 3amajaHo-
@depraHckoro CTENMHOro paioHa, Ha TpaHHIE C Y30EKHCTAaHOM HaYWHAeTCs
paHroBas IyCTHIHS, 3aKaHUMBAIOLIAsCs BOJ03a0OPOM B TIOsCE OpEXO-
wronoBoro jeca. KaprorpagupoBaHue pacTHTEIFHOTO IOKPOBa INPOBHHIUH
uMeeT OOJbIIOE 3HAYEHHE, KAaK Al H3Y4YEHHUs COBPEMEHHOTO COCTOSHHMSA
PACTUTENILHOTO IIOKPOBa, TaK W JJsd pPEIEHWs NPaKTHYEeCKHX 3a1a4, B
YAaCTHOCTH, I OLEHKH OMOpPa3HOOOpasust U PECYpCHOTO IMOTEHIMAlA, TaKXkKe
PEKYJIbTHBAIMH YPAHOBO-TEXHOT€HHBIX NPOBUHIIUN PECITyOIHUKN.

PactutensHple cooOmecTBa NPOBUHIMU OOBEIAUHEHBI K CIEAYIOLIINM
TUIIaM COOOLIECTB. /[pegecHo-KyCmapHukogsie coodujecmea TPEICTABICHBI
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crenyronuM Ouotonamu: 1. IloiiMeHHBIE 5eca, B BEPXHEM TCUCHHH PEKH
Maitnyy-Cyy ¢ opexoM TperKHM, CIHBOW, YepHBIM M OCNBIM TYTOM. 2.
[lolimeHHBIE Jeca B CpPEAHEM TEUCHHUHM PEKH IPEICTABICHBI JPEBECHBIMHU
MOPOJAMHU: BUABI UB, TOIOJIS, PEAKO JIOX, TaMapuKe U ap. 3. IloiimeHHbIe neca
B HIDKHEM TE€UCHHHU PEKH (POPMHUPYIOT HU3KOPOCIBIE BUIBI HB U Pa3HOOOpa3HbIE
KyCTapHHKOBBIC ~ COOOIIECTBA.  paganucmo-pasHompasuvlie  coodujecmsa
NPE/ICTAaBICHBl CIEIYIOIMUMHE Onoromamu: 1. 37aKoBble pa3sHOTPaBbs Ha
CKJIIOHAaX MNPEATOPHBIX aAbIpOB, B ToOiMax pek u pyube; 2. KcepodutHbie
KyCTapHHYKH Ha IIOBEPXHOCTH XBOCTOXPAHWJIMII U B HMX OKPECTHOCTSX; 3.
@ducTanIHUKN ¢ BBHICOKOTPABHBIM PAa3HOTPaBbEM IO XOJIMaM U CKJIOHAM Top.
DOPUCTUYECKUN COCTAB U IPOCKTUBHOE IIOKPBITHUE XBOCTOXPAHWIUIL U
otBajioB Maiinyy-Cyy KkpaitHe OemHbl M CcBoeoOpasHbl. Ha ocHOBaHUH
TIOJTyYeHHBIX JaHHBIX COCTaBJIeHa reo0oTaHnIecKas kapra-cxema (Puc 7).

Yeaosumie oo

1:200 000

Puc. 7. 'eoboTannyeckas kapTa-cxema ypaHoBoW npoBuHIMK Maiinyy-Cyy.

B pesynprare mojeBBIX M J1a0OPaTOPHBIX HCCIENOBAaHUI oTMeueHO 164
BUAA pacTeHui, mpuHamIexamux Kk 114 pomam u 45 cemeiictBam. OCHOBHBIE
poasl U ceMmeiicTBa B IMPHUPOJHO-TEXHOIEHHOM mnpoBuHIUM Maiinyy-Cyy,
NpuBeJIeHbl B Tabnuuax 4. B paHHOW NMPOBMHIMM BCTPEYArOTCS! SHJIEMHUYHBIC
Buzel Cousinia fetissowii Winkl., Juno zenaidae Vved. u Pyrus korshinskyi
Litv. (cyosnmem u suaem Ilpudepranckux paiioHoB Keipreiscrana) [48,71], a
Takke penukroBele Buabl Bothriochochloa ischaemum L. u Pistacia vera L.
ITo cemelicTBaM JTUAMPYIOT CIOXKHOIBETHBIe — Asteraceae - 22, 3makoBble —
Graminae - 19, bo6ossie - Leguminosae - 17, Posornsernsie - Rosaceae — 13,
I'y6onsernsie - Labiatae - 12. OcHoBHBIE ceMeiCTBa M0 KOJMYECTBY BHIOB B
MPHUPOAHO-TEXHOTEHHOH mpoBHHIMKE Maiinyy-Cyy coBmagaor ¢ depraHckoit
JIOJIMHOM.
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3.3.2. OcoGeHHOCTH HAKOIUIEHHS TsuKeabIX MeTaiuioB (Cd, Sr u Pb) B
pacteHusix ypaHoBoii mpoBuHuum  Maiiayy-Cyy. PacturemsHOCTB
XBOCTOXPAaHWJIMII W OTBAJOB MPEACTABICHA MPEATOPHBIM IOSICOM WA
ampipamMu. Hamu m3ydueHsl 0cOOCHHOCTH HaKOIUIeHHss MHUKposiementoB Cd, Pb
U SI' B pacTeHUSIX M UX OpraHax.

Kaomun (Cd) penxmii (kmapk 0,16 MI/KT) paccessHHBIH W TOKCHYHBIH
9JIEMEHT, HE BXOAUT B YHCJIO HEOOXOIUMBIX Ul PACTEHUI 3JIEMEHTOB, OJHAKO
oH 3(p(peKTHBHO MOTJIOMIAETCS KaK KOPHEBOI CHCTEMO, TaK U JTUCTHSIMHU.

[lo-BumuMoMy, B TKaHSAX OSTOT OJJIEMEHT Cla00 WHAKTUBUPYETCS,
HeOOJIbIIIOE HapacTaHWE €ero KOHIEHTPAlMW CTAHOBUTCS BPEAHBIM JUIS
pacrenuii. ConepikaHue ero B paCTUTEIBHOM IIOKPOBE YPaHOBOM NPOBUHIINU

Tabnuua 4 - OCHOBHBIE POJIBI U CEMENCTBA PACTCHUN B IPUPOIHO-
TEXHOreHHON npoBuHIMHN Maiinyy-Cyy, B cpaBHEHUH ¢ DepraHckoil 10JIMHOM

(=] (=] = (=] (=]
CemeiicTBa é é Ce;aﬂe::::a E E
®epranckoi g g % yp 2 2 %
JOJTHHBI E g E g HMP;;:HLE?:“ E g E g

S o S = yy-Lyy =] g =] E(

Z o | Z2a 2 8|l 2
T'osioceMeHHBIE
Ephedraceae [1 |7 Jo03 [ Ephedraceae 1 1 0,6
HOKpblTOCQMeHHbIe
Leguminosae 32 291 11,1 Leguminosae 7 17 10,3
Asteraceae 90 283 10,8 Asteraceae 15 22 13,4
Graminae 75 245 9,34 Graminae 11 19 11,5
Cruciferae 64 157 6,0 Cruciferae 5 6 3,6
Umbelliferae 61 149 57 Umbelliferae 3 4 2,4
Labiatae 38 145 55 Labiatae 9 12 7,3
Rosaceae 28 109 4.2 Rosaceae 9 13 79
Liliaceae 13 99 3,8 Liliaceae 2 2 12
Chenopodiaceae 34 93 35 Chenopodiaceae | 1 4 2,4
Ranunculaceae 21 91 35 Ranunculaceae 4 5 3,04
Boraginaceae 26 79 3,0 Boraginaceae 5 5 3,04

97 2625 45 164
Maiinyy-Cyy  BappupyeT B  Ipeleiax eCTECTBEHHOI'O  YPOBHS,
MaKCHUMAaJlbHbIEC 3HAYCHUA HaMHOT'O BBIIIIE. Pacrenus KaXI0ro

XBOCTOXpPAHWIMIA HW3YYEHbl [0 OTAEIBHOCTH U TMOJYYEHBl CJeayIouiue
pe3yIbTATHL: BBICOKHE KOHIEHTPAIMK KaaMHs ObUIM YCTAHOBJEHBI B YKOCAax
pacteHuii B paiione xpoctoxpanmiuiia Ne3 - 0,761+0,014, a cample HU3KHE Ha
koHTposbHOM yuactke - 0,104+0,021 mr/kr cyxoro BeuiecTBa. Eciu cpaBHUTH
pe3yIbTaThl AaHAIN30B HAKOIJICHHUS KaJMHUs 110 TOAaM, TO B YKOCAaX PacTCHHH, B
cpemHeM, Ha XxBocToxpaHunumax B 2013 romy ero HeMHOTO BbIlle, yeM B 2012
u 2009 rogax. Ha xoHtposbHbIX ywacTkax B 2013 romy naHHOro sjieMeHTa
Obu1O0 OoJIbILIe, O CPaBHEHWIO C ApyruMu roxamu. B 2011-2012 rr. Ha
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xBocToxpaHuiuiie Ne3 MPOBOAMINCH PEKyIbTUBAIMOHHBIE pabOTHI, B HTOTE
o0penmHeHsl XBocToXpaHmwnnma Ne3 u Ne6. Taxoke ObIIO M3y4EHO KOIHYECTBO
KaJIMUsI B OpraHax pacTCHUH, MPOM3PACTAIONINX HA Pa3HBIX y4acTKaxX ypaHOBOU
nposuHiK Maiinyy-Cyy (Ta6i. 5 u 6).

Csuney (Pb). CpaBHUTEIBHO BBICOKOE COJEP)KAHNME CBUHIIA YCTAHOBICHO
B yKOocax pacTeHmii Ha  xBocroxpaHmmmme Nel3 1,424+0,09,
xBoctoxpanumuie NeS - 1,392+0,12 u Aimamna-Cae - 1,961+0,13 wmr/kr
cyxoro BemiecTBa. KoindecTBO CBMHIA B YKOCaX pacTeHMH IO TojaM Ha
XBOCTOXPAaHWJIMIIAX M MPUJIETAIOIINX TEPPUTOPUSX, B cpeaueM, B 2012 roxy
OBLIIO BBIIIIE.

Tab6muia 5 - Cogepxanne Cd B ykocax pacTeHuil (MI/KT CyXoro

BEIIECTBA)
Ko, Cd, mr/kr
npogs | MeeTo 0160pa upos 2009 1. 2012r. 20131
MCp-1 IlnoTHHA (KOHTPOIIB) 0,112+0,020 0,117+0,018 0,110+0,032
MCp-2 Xsocr. Nel 0, 629+0,020 | 0, 632+0,021 0,705+0,032
MCp-3 XBoct.Ne3 0,618+0,011 0,613+0,020 0,761+0,014
MCp-4 Xsocr. Ne4 - 0,512+0,0210 0,457+0,012
MCp-5 XBocr. No5 0,264+0,021 0,266+0,011 0,163+0,013
MCp-6 XBoct. Ne6 0,397+0,026 0,384+0,022 0,275+0,011
MCp-7 Xsocr. Ne7 0,267+0,017 0,237+0,017 0,267+0,017
MCp-9 XBocr. Ne9 - 0,241+0,021 0,198+0,021
MCp-10 XBoct. Nel3 - 0,253+0,019 0,161+0,031
MCp-11 Bomo3abop (KOHTPOJIb ) 0,104+0,021 0,106+0,025 0,122+0,040
Tabmuua 6 - Conepxxanne Cd B opraHax pacTeHHii, MI/KI CyXOTro
BEIICCTBA
Mecrto Opransl pacTenui
oTOopa Bun pacrennii Cd
1po6 UBETKH | JHCTHH | cTefedb | KOPHH
ThICAYETHCTHUK MI/KT 1,48 0,46 0,38 0,21
XBocT. taBonroBhiii - Achillea
Ne3 filipendulina Lam. % 584 18,1 15 8.3
XBOCT. THUMBSIH HEBEpHBIH - MI/KT - 0,008 0,0477 0,0086
Ne6 Thymus incertus Klok. % - 12,1 73,4 13,4
XBocr. . Sgl;;ggmﬁ MI/KT 0,12 0,25 0,12 0,15
Nel Aegilggs triuncialis L. % 18,7 39 18,7 234
Kynbme | Kampiun npumopekuii - | MI/KT - 0,23 0,26 0,16
H-Cait Scirpus litoralis L. % - 35,3 40 24,6

Ha xoHTponbHBIX ywacTkax, Haob6opot, B 2013 r. Bemme (0,649+0,11 u
0,563+0,04) mo cpaerenuto ¢ 2012 (0,141+0,02 u 0,155+0,02), mo 5 pas, HO
HIDKE, YeM Ha TEXHOT€HHBIX YJacTKax.
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Ha noBepxHOCTH XBOCTOXpaHWJIHINA OblIa TPEUIWHA, II0-BHAMNMOMY, C
3TUM CBSA3aHO YBEJIMYEHHE KOHLEHTPALMU CBMHLA HA 3TOM yuyacTke. B 2013
TOly MOBBIIICHHBIC TTOKa3aresu Ph Gt oTMeuensr Ha xBocToxpanumie Ne3
— 0,711+0,05 mr/kr, mo cpaBrHeHuto ¢ 2012 romom B 2 paza, BO3MOXKHO H3-32
mepeHoca XBocToB. B opranax pacrenuii Pb comepskutes B Manom kosimdecTse.
ITo Bumam pacTeHHi U ero B opranax mojeiau (Artemusia sp.) Gosbiire, dem y
JIpyrux BUIOB. Bo Bcex wuccienoBaHHBIX 00pas3lax pacTeHHH NpPUPOIHO-
TeXHOTeHHO# mpoBuHIKH Maitnyy-Cyy Pb Hamuoro mensiue. M3BecTHO, 4TO
OH TOKcHueH i pacteHuil. Ha xBocroxpanmnume Nel3 akxkymyiaupoBaHue
JIAHHOTO dJIEMEHTa B JIMCThSIX B 1,5 pasa BhllIe, 110 CPAaBHEHHMIO CO CTEOISIMU, a
[0 OTHOLICHMIO K KOPHAM B 2-2,5 pa3za, HO B 2 pa3a HIDKE YCTaHOBJICHHOH
HOPMBI (TOKCHYHBIN ypoBeHb Ooubiie 10 mr/kr, TIJAK - 30 mr/kr). Ha npyrux
yJacTKaxX 3HadeHHs Mo Hemy HamHoro Hipke IIJIK m Ha ypoBHe ¢ona. B
tabimue 7, MOKa3aHO cpexHee copepxaHue Pb mo otmensHBIM opranam
pacTeHuii, MPOW3PACTAOIINX HAa Pa3HbIX Y4YacTKaX YPaHOBOW IPOBHHIINHU
Maiinyy-Cyy.

Tab6nuna 7 — Cogepxanue Pb B opranax pactenuit (Mr/kr) Ha pa3HbIX
acTKax ypaHoBoH npoBuHIMK Maiinyy-Cyy

Mecra oTGopa . Opranel pacrenui
Buja pacrenuii
1pod JIMCThS cTedenb KOPHH

THICSYETMCTHUK TaBOJITOBBIN

Xeoct. No3 - Achillea filipendulina Lam. 0,011 0,037 0,031
I'nayunym GaxpomyaTtslii -

XBoct. Ne5 Glaucium fimbrilligerum 0,72 0,93 1,55
(Trautv.) Boiss.

Xsocr. Ne6 Tinpsit HEBepHbIii - 0,779 0,497 0,011
Thymus incertus Klokov.

Kymoven-Caii | aMPIII PHMOPCKH - 0,08 0,012 0,05
Scirpus litoralis L.

Aiinamna-Cait [Monsinb - Artemusia sp. 2,44 0,18 1,74

Cmponyuit (Sr). B pailoHe wHCCIIeIOBaHUiA, B 30Ji¢ YKOCOB PaCTCHUIA
crponnus (Sr) comepxkurcs B cpegHeM oT 40 mo 130 Mr/kr, 94To B IENOM Ha
ypoBHe (oHa. OJHAKO KOHIICHTpAIWS B PACTCHUSIX OYCHb W3MEHYHBA, IO
JUTEPATYPHBIM JTaHHBIM KOJIMYeCTBO SI MoxeT ObiTh oT <1 mo 10000 mr/kr
cyxoir Maccel U 70 15000 mr/kr 30mbel. O €ro TOKCHYHOCTH JUISL PACTCHUI
HEMHOI'0 CBEJCHUMU, pa3InyHble BUJBI [0 TOJIEPAHTHOCTU K STOMY DIIEMEHTY
cunbHO ommyatotcs. [To manmabiM KabGata-Ilemguac A., Ienamac X., (1989)
TOKCUYHBIH YPOBEHB JJIsl pacTeHUH cocTaBisieT 30 MI/KT 30761, B riccmemyemMbix
ydacTKax MpoOBHHIMH SI HamHoro Oombmie (ot 40 pmo 140 wmr/kr),
MaKCHMaJIbHBIN MOoKa3aTesb B oopasie MCp-9 — 140 mr/kr, B 4 pasa Gosbiie
KOHTPOJISL.
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IMo opramam pactenuii ormedeHo Glaucium fimbrilligerum>Thymys
insertus>Artemusia sp. — Sr Bapeupyet oT 23,6 10 387 Mr/kr. MakcumainbHOe
KoIM4ecTBO Sr  comepkurcs B opramax Glaucium fimbrilligerum wu
pactipenensercs Tak: B KOpHsX - 387, mucteax — 358, crebmax — 258 u cemeHax
- 30 mr/kr; Thymys insertus — B kopHsx - 36,6, B cTeOmsx - 42,8, B IHCThSX -
38,4 mr/xr; Artemusia sp. B kopHsx - 34, , B cTebmsx - 23,6, B JIUCThIX - 24,4
mr/kr.  Colep)KaHue CTPOHIMS NPEBBIIAET TOKCHYHBIA YpPOBEHb BO BCEX
pacTUTENbHBIX 00pasiax u opranax pacrenuii (Puc 8).
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Puc. 8. O61ee comepkaHue CTPOHITUS B OpraHax pacTCHHA, MI/KT CyXOro
BelIecTBa

Pe3ynpTaThl CHEKTpaJbHOTO aHalIM3a B 30JI€ YKOCOB pAacTeHHH Ha
xBocToxpanHmmuimax Ne3 u Ne6 3a 2012 u 2013 rr. moka3zamu, uro Oapuii (Ba)
3neck Bbime KoHTposisi U IIJIK or 2 go 10 pa3. OcTaibHBIX H3y4EHHBIX
anementoB (Ni, Ti, Cr, Mo, Zr, Cu, Ag, Zn, Ba, P u ap.) HAMHOTrO HIKE WM HA
ypoBHe (oHa.

B menom, comepikaHue TSDKENBIX METAJUIOB B YKOCaX pacTeHHH B
npezienax (oHa, NpEBBIINICHHE HAONIOAAeTC Ha HEKOTOPBIX YYacTKax.
Hampumep, Gapuii (Ba) B ykocax pacrenumit xBoctoxpanmmamia Ne5 - 2100
Mmr/kr, Nel - 2000 mr/kr, Beimie B 10 pa3. Coaepxanue SI Ha BceX ydacTKax
6oubiie TokcnuHoro ypoBHs (TY = 30 Mr/kr 30:sb1).

3.4. BuoreoxumMuyeckue OCOOEHHOCTH PAIMOHYKIHUAOB M TSLKEJIbIX
MeTaJJIOB B Py MOYBa—pacTeHUsl B MPUPOAHO-TEXHOT€HHOW NMPOBUHIMH
Maiinyy-Cyy. IlouBsl u pacTeHus ypaHOBOW mpoBuHIUH Mailnyy-Cyy n3-3a
JOObIUM, XpaHeHUsl, aBapuil u Jp. noasepratorcs 3arpssHeHusm PH u TM. B
HacTosllllee BpEMs, B pE3yJbTaTe HPOUCXOJUBIIMX IPHUPOJHO-TEXHOTCHHBIX
MPOIIECCOB XBOCTOXpaHUIUINA U OTBAIBI (Ne 1, Ne3, NS, No 6, Ne 7, Nel13 u nip.)
3arps3HAIOT OKpyxkaromyro cpexy U, Ra, Ba, Sr u gp. xumudeckumu
JNeMeHTaMu. B Boje, mie M MoyBe B OTAEIBHBIX CIy4asX IPEBBIMIAIOTCS
MpeAeNTbHO JOMYCTHMbIC KOHIICHTPAIUH.
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B pesynpraTe wmccienoBaHME MmouBax XBocToXpaHmmma Nel, BbICOKas
KoHUeHTpauust PH, a BbIcOKast SKCIO3ULMOHHAS 1032 Ha XBocToXpaHwnuimax Nel,
No5, Ne6 m Nel3, TakkKe B TOUBCHHBIX W PACTHTEIBHBIX 00pasax BBIIIE
coxepxarcs TM, 10 CpaBHEHHIO € IPYTMMH XBOCTOXPaHIUIHIIAM. TakuM o0pa3oM,
MOXHO YTBepXHath, uto Murpamusi PH m MD mpomcxomur B KOMIIOHEHTaX
9KOCHCTEM HCCIEIyeMOTO PErnoHa. BHOreoXmMHUYecKnii aHamm3 MO OTACIBHBIM
BUJaM PACTCHHI MOKa3aj, 4TO CPAaBHHUTENbHO HU3KOoe HakomuteHue Cd uMeror,
JIPEBECHO- KYCTAapHUKOBBIE pacTeHHs, B cpefiHeM, 10 10 pa3 HidKe 1Mo OTHOLICHHIO
K TPaBSHUCTHIM BUIaM mpoBuHimu. Hanpumep, ¢ucramka Hactosiuas - Pistacia
vera L. — 0,04 mr/kr; Rosa canina L. — 0,057; GOSIPBINIHKK TYypKECTAHCKUHA -
Crataegus turkestanica Pojark. — 0,059 mr/kr cyxoro Bemiectsa. Hamu paccuntano
KBII Cd, B 3aBrcMMOCTH OT Buja pacTeHus, o kosebnercs ot 0,2 mo 2,1. J{ns
YCTaHOBJICHUSI YPOBHSA KOHIICHTPALMHM II0 OpPTraHaM PacTCHUH MBI OIpPeNeIIsTi
ko3 dunment Hakorenust Cd st KopHeit, cTebneid, ucTbeB U couperuii: KH =
Copr/Copm> Tae KH — koapdunment nakonnenus, Cop.- KOHIEHTpALMA METIA B
oprane, Cyg,- oOmee KommdecTBO Meramia B pacteHnn. KH BblpaxkeH B
TIPOLICHTAX.

Conepxanue Pb noBbiiieHO B pacTeHUSX B OKPECHOCTSX XBOCTOXPAHUIIHINA
Ne3 (Impatiens parviflora DC — 0,42 mr/kr u Rosa canina L. — 1,07 mr/kr), Ha
OCTAJILHBIX Y4acTKaX OHO HAMHOTO HIKE, BO3MOXKHO 3TO CBSI3aHO C MEPEHOCOM
XxBoCcTOB. B 1emom Pb mo ykocam, Bumam W opraHam pacTeHHE CONEPIKHTCS B
npenenax [TJK mmu Hike, 3a uckitoueHreM xBoctoxpanmuiia Ne3. Tlo Sr taxxe
MPOBOJIMJICS aHAJIN3 110 OpraHam pactenuid, onpezensuics KH. Pactipenenenue Sr B
pactuTenpHBIX 00pasnax u KH npuseneHs! B Tabiwie 8.

Tabmma 8 - KoadhurmeHT HaKoIIeH s CTPOHIIHS [0 OpraHaM pacTeHHUH

(mr/kr, %)
Berera Pb Sr
Mecra Baan pacrennii THBHbIE KH KH
ordopa OpraHsl MI/KT (opr.) Mmr/kr | (opr.)
1npod % %
XBocT. TumMbsH HEBEpHBIi | KOPCHb 1,46 32 36,6 31
Ne6 Thymus incertus crebens 121 26 42,8 36
Klokov JHCTBSA 1,84 40 384 32
Xnoer nayrmym 3 KOpPEHb 1,55 68 387 37,6
NS ' 6axp01_vrqamm - | crebens - - 258 24,9
(}Iauglqm JIACTBS 0,72 31 358 34,6
fimbrilligerum
(Trautv.) Boiss. cemeHa - - 30 29
. i KOpEHb 1,74 39 34,8 42
é:;]‘laMna- IS_E)(I)J'[BIHL - Artemusia o 0.18 41 236 285
JIUCTBS 2,44 55 24,4 29,9
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WsBectHo, 4to pacmpezeienrne TM 1O opraHam pacTeHUH IPOMCXOIUT
CIIEIYIOIIMM 00pa3oM: KOPHI>CTEOIN>ITHCThA>TUIO B! (CeMena). Takas TeHIeHIHs
He CoOIofaeTcsl MO pe3yibTaraM HallnX aHANM30B. B HamI3eMHBIX OpraHax
pacrenuit Cd, Pb, Sr Gombuie, uem B KOpHsx. PasHble BHBI B 3HAUMTENHHON
CTEICHH OTJINYAIOTCS 110 CIIOCOOHOCTH Moromarh 3tH dementsl. Hanprmep, Cd n
Pb Oompuie Bcero B IBeTKaX ThICSYENUCTHHKA TaBosnroBoro - Achillea
filipendulina, y TimbsiHa HeBepHOTO - Thymus iNCertus 1 y Kamplia IpUEMOPCKOTO -
Scirpus litoral - Cd B crebmsix, Pb B nuctesx, Sr - B ['mayruym GaxpomMuartsiii -
Glaucium fimbrilligerum - B KOpHSIX 1 JTHCTBAX.

BbIBOJbI

1. KoMIUIEKCHO M3y4YeHB! U YCTAHOBJIECHBI MOLTHOCTH 3KCHO3HLHMOHHBIX 103
Ha XBOCTOXPaHWIMINAX, OTBAJAX W NPWICTAIOMICH TEPPUTOPHH TIPUPOTHO-
TEXHOT€HHOW ypaHOBOW mpoBUHIMU Maiinyy-Cyy, ompeseneHa MOBBIIICHHAS
MOIIIHOCTh IKCIO3UIIMOHHBIX /103, BBICOKHHA PaIHAlMOHHBIA (DOH OTMEYascs Ha
xBoctoxpanmwmimax Nel, Ne5 u Ne 13 (ot 100 mo 800 mxP/4ac) u cocramieHa
PaIMOIKOJIOTHYecKass KapTa-CXeMa MOIIHOCTH SKCIIO3HUIMOHHBIX 103 BHEIIHETO
raMMa-U3JTydeHHs C HCTIONB30BaHueM mporpamm «Surfer-12».

2. Jlama OICHKa COBPEMEHHOTO COCTOSHHS IIOYBEHHOTO IIOKPOBA,
YCTAHOBIICHBI KOHIIEHTpPAIMK OCHOBHBIX pamuonykmumoB (U, Th, Ra u mp.)
KOTOpBIE B HECKOJIBKO Pa3 MPEBHIIIAIOT CpeIHre KiapkoBble 3HaueHms: U-238 B 1,5
pasa, Th- 234 B 1,2 pa3a, Ra-226 B 1,5-18 pa3, Pb-210 u K-40 B 1,1-2,1 pas.

3. ¥YcranoBneHO, 9To B ouBax B xBocToxpaHmmmie: Nel, No5, Ne6 u Nel13 u
B [Tnotune conepxanust mukposiementos (Ni, Cr, Co, Cu u ap.) 6onbiue TT/IK, a B
pacTUTENBHBIX 00pa3nax IMpeaesax HOPMEI, HO CPaBHUTEIBHO BBIIIE ATH Y9acTKaX
YeM OCTaJIbHBIX.

4. Omnpepeneno, 4to ypoBeHb konuentpauuu Cd, St, Pb B pacrenmsx
XBOCTOXPAHHJIUIIL M OTBAJIOB mpejienax HopMbl, HO Cd cpaBHUTENBHO GOIbIlie B
xBocroxpanmwmie Ne3; Pb - Nel3 u 5; Sr - Ne9. Tlo Bumam pacteHWil U HX
opranam 6osbire comepkutest: Cd - B Achillea filipendulina; Pb - B Artemusia sp.;
Sr - 8 Glaucium fimbrilligerum.

5. BrepBble KOMIUIGKCHO M3y4€H M YCTaHOBJIEH (IOPUCTHYECKUII COCTaB
XBOCTOXPAHIUIMIN, OTBAJIOB W TPWICTAIOIMX TEePPUTOpUil (apeBecHbie - 17,
KyCTapHUKH — 14, TpaBsHUCTBIE - 131, M3 HUX YHAEMUKH - 3, PEIUKTHI - 2 BHIA),
OTIpe/ieNieHsl COoO0IecTBa ¢ OMOTONIAMH M COCTaBJIeHAa Ie0OOTaHMYecKas KapTa-
cxema POBUHIIMH.

6. AKTMBHOCTH PAJHOHYKIHIOB W MHKPOIJIEMEHTOB B CHCTEME IOYBA—
pactenmsi, koddurmment Hakomnenus KH = C,./Cysy ¥ OHONOTHYECKOTO
nornomienust (KBIT), mokasanu 4Tto HAKOIUIEHHWE WIET B HAJ3EMHBIX OOJIBILIE YEM
TOI3EMHBIX OpPraHaX PacTCHUH U TSDKENbIe METaJUTbl HAKOIUIMBACTCS JPEBECHO-
KyCTapHHKOBBIMH pacTeHHsAMH a0 10 pa3 MeHplIe 10 CpaBHEHHIO C
TPaBSIHUCTHIMHU PACTCHUSIMH.
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KapmbimoBa Ymyroyoy KonpomeBnanbin «Maiiayy-Cyy  TaOurblii-
TeXHOTeHIUK  YPaHAYy TPOBHHUUSACHIHBIH  OCYMAYK-TONYPaK  KaNTOOCYH
IKOJIOTMAIBIK-0HOreOXUMHSIIBIK 0aasioo» atTtyy Temaaarsl 03.02.08 — sxoJiorus
afucTUrd  O0OIOHYAa OHMOJIOTMSl WIMMIEPHMHHH KAHIWJAThI OKYMYIUTYYJIYyK
JAapaKachlH M3JeHHI AJIYY YUYH 5Ka3bLITaH AHCCePTALUACHIHbIH

KOPYTYHAY

Tyiiynayy ce3gep: paanMoakTHBAYY KaJABIK CaKTarbluTap, TalITaHJbLIAP,
PaTHOHYKIMIJEP, 00p METANAAP, MUKPOIJIEMEHTTED, SKCIO3ZHLHSIIBIK 6ITUOM.

M3nngeeHnyH o0beKTHCH: PaJUOAKTHBAYY KalABIK CaKTarsldrap JkaHa
TaIITaH/BUIAP, AJTApABIH ©CYMAYK, TOIypaK KarToocy.

M3nnpeenyn  makcatel:  Maifnyy-Cyy  TaOUTBIH-TEXHOTEHAUK  ypaHAYY
MIPOBUHIMSACEIHBIH ©CYMIYK-TOIypaK KalTOOCYHYH y4ypAarbl aGajblHa KOJIOTHSUIBIK-
OHOTCOXMMUSIIBIK Oaa Oepyy.

H3nnnee bIkManapel: Tajgaa jkaHa JAOOPATOPHSUIBIK aHAIM3IEP 3KOJIOTHSIIBIK-
OMOTEOXMMUSUIIBIK, (PU3NKA-XUMHUSIIBIK aHAIH3Iep (aTOMIYK-aOCOpOLMSITBIK, aTOMAYK-
CIEKTPAUK, FaMMa-CeKTpauK, paguomerp DKS-96, GPS x.6..).

HN3uaneenyH HaTbliizkachbl JKaHAa KaHBUIBITBL: Maiinyy-Cyy TaOWTBIHi-
TEXHOTEHJUK ypaHIyy HPOBHUHIMSICHIHBIH ©CYMIYK-TOIypaK KaNTOOCYHYH Y4ypJarsl
abaJipIHa HKOJIOTHSIIBIK-ONOTeOXUMISIIIBIK Oaa Geprimu. Bupuaun sxoimy Maitryy-Cyy
TAOWTBI-TEXHOTCHANK  YpaHAYYy  INPOBHHIMSCHIHBIH  OKCIO3WIMSUIBIK  KY4y
(pamuanusuibik GOH) KOMIUIEKCTYY MU3WIACHIU JKaHa TaKTaJbl, OIIOHON 3¢ ©CYMIYK
KalTOOCYHYH TYPIAYK Kypambl aHbIKTanabl. Tomypakrtan paguonykmumaep (U, Th, Ra
x.0..) xaHa oop Metamnaap (Cd, Sr, Pb xk.6..) aHBIKTaNgp1. OCyMIYK TYPIOPYHI® JKaHa
aHBIH opraHgapeiHaa oop MetauimapasiH (Cd, Sr, Pb k.0.) TonTomymry aHBIKTaJIBL
Bu3anH aHBIKTOONOp OGOIOHYA MPOBHHIMSHBIH SKCIIO3HMIMSIBIK ©T96MY OeITHICHTeH
HOPMaJaH  JKOrOpyiabailT, paJuoaKTHBAYY  KaJJbIK  CaKTarbldTapIbl  kaHa
TAIUTAaHABUIAPABI dCKe anbaraHia, anapia Oup Kblina XOropy, ajl KIMMAaTTBIK JKaHa
aHTPONOTeHANK (akTopiopro OainaHeimTyy. K39 Oup y4acTOKTOpZO 0Op MeTaijaap:
KOPIOLIYyH, CTPOHLMH, KaJMHUH JK.0. 2JIeMEHTTepIUH KOHIEHTpPAUMsCHl OerHIeHreH
YEeKTeTH HOpMaJaH  JKaHAa OWOTCOXMMILUIIBIK KPHTEPHHIEPAEH MXKOTOpY SKCHIWUTH
aHbIKTAIABL. Maiinyy-Cyy TaOWTBIH-TeXHOT€HIUK HPOBUHIMSCHIHBIH T'€000TaHHKAIBIK
’KaHa PaJNOIKOJIOTHSIIBIK KapTa-cxeMa TY3YIIIY.

Konnonyy neHri»3Jjm: ajablHraH >KbIMBIHTBHIKTAD MaMJIEKETTHK aillaHa-ueipeHy
KOProo JjkaHa CaJlaMaTTBIKTBl CAaKTOO MHUHHUCTpiMruHiae, Mainyy-Cyy NIaapbIHBIH
MOpUACBIHAA JKaHa JKOJIOTHAJIBIK KbI3MaTTapbIHAA KOJIIOHYJIAT. AJBIHTaH
KbIMBIHTEIKTAp pecnyOnukansiH JKOXKna pamuoskonorust kaHa pagrdoOHMOreoXuMus
0OIOHYA TONTOJIOH MaaJbIMATTAP/Ibl TOJYKTANT XKaHa TYLIYHYKTOPAY KEHEHTET, OLIOHY
MEHEH Oupre 3KOJIOTHS, PAIMOIKOJIOTHS, TE€OIKOJIOTHS XKaHa aiIaHa-4eHpeHy KOproo
MpeAMETTepPUHEH JIeKIHs >KaHa J1a00paTOPHSIIBIK-TIPAKTUKANBIK Ca0aKkTapAsl OTYYHe
konmonynaTr. Kongonyy Tapmarel: pagio3KoJIOTHs, OHOTCOXUMUS, HKOJIOTHS, alnaHa-
4eipeHy Koproo x.0.
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PE3IOME
aucceprauuu  Kapmbimosoit  Ymyroyoy KosigomeBHbI Ha TeMmy: «JK0JIOIO-
OuoreoxumMuyeckass OIEHKA PACTHTEJbHO-NIOYBEHHOr0 TMOKPOBAa MPHPOAHO-
TeXHOreHHOi ypaHoBoii mnpoBuHuMM Maiayy-Cyy», mpeacTaB/IeHHOH Ha
COMCKAaHHe YYeHOH cTenmeHM KaHAMAATa 0HOJOrHYecKHX HayK IO CIeHHATbHOCTH
03.02. 08 —skonorus

KnioueBbie  cioBa: XBOCTOXPAaHWININA,  OTBAJbl,  PaJNOAKTUBHOCTD,
9KCIIO3UIIMOHHAS J1033, PAIHOHYKIIU/BI, TSHKEIIBIE METaJLIbI, MUKPOIJIEMEHTHI.

OO0beKkTbl HCCIEI0BAHMSI: XBOCTOXPAHWIHUINA, OTBAaJbl M  PacCTUTENBHO-
MOYBEHHBIN TIOKPOB.

Henp paGoThl: MPOBECTH 3KOJOT0-OMOr€OXUMHUYECKYIO OLIEHKY COBPEMEHHOTO
COCTOSIHUSI ~ PAcCTUTENLHO-TIOYBEHHOTO IOKPOBA HPHPOIHO-TEXHOTEHHON YpaHOBOH
npoBuHIMK Maiinyy-Cyy.

Metoabsl  HMccaedoBaHHWA:  IOJNEBBlE W J1a0OpaTOpHEILE, 3KO0JIOr0-
Ouoreoxummyeckue ¥ ¢Qusuko-xummdeckue aHammbel  (AAC, ACA, ramma-
cnekrpomerpus, pamuomerp DKS-96, GPS u ap.).

IMosnydyeHHble pe3yabTaThl M MX HOBHM3HA: JaHAa 3KOJIOT0-OMOT€OXHMMHUYECKAst
OLIEHKA COCTOSIHUSI ~ PacTHUTENHHO-MIOYBEHHOTO IOKPOBA  NPUPOJHO-TEXHOTEHHOM
ypaHoBoil mpoBuHIUE Maiinyy-Cyy. BrnepBple KOMIUIEKCHO H3y4eHa M yCTaHOBIICHA
MOIIHOCTh 3KCIIO3HUIMOHHONW H03bI (paAHallMOHHOTO (POHA) HPUPOAHO-TEXHOTEHHOM
ypaHoBo# npoBuHIMH Maitnyy-Cyy, U3y4eH BHIOBOW COCTaB pacTUTEIHLHOI'O MOKPOBA.
Onpenesenst paguonykmuast (U, Th, Ra u ap.) u Tspxensie metamwst (Cd, Sr, Pb u ap.)
B mouBe. OneHeHo HakomieHue Tsokensix metamwioB (Cd, Sr, Pb u ap.) B opramax
pactenuii. Ha oTenbHBIX y4acTKaXx NPOBUHIMH B PACTEHUSIX OTMEUCHBI MOBBIIICHHBIC
koHueHTpanuu TM no cpaBHenuto ¢ [1JIK 1 OMOreoXMMHUYeCKIMU KPUTEPUSMH.

CocraBieHa reo0OTaHHYIECKass W PAJHOPKOJIOTHIECKas KapTOCXeMa IO YPOBHSIM
9KCIO3UIMOHHON /03Bl MMOYBEHHOTO TOKPOBA YpaHOBOW mpoBUHIWH Maitryy-Cyy. Ilo
YPOBHIO OHOTCOXMMUYECKHX W PAANAMOHHBIX TAKCOHOB OMOC(heps! JaHHAS TPOBUHITHS
OTHECEHAa K YPaHOBO-TEXHOTCHHOH OHOTr€OXMMHYECKOW NPOBUHIMH BTOPHUYHOTO
NPOUCXOXICHHS, B TEHE3NUCEe KOTOPOW TJIABHYIO pOJb WIPAIOT TEXHOTEHHBIE U
AQHTPOIOTeHHBIEe (hAKTOPBI, @ TAK)XKE MPUPOTHBIE (GAKTOPHI - OCAIKH, OMIOJI3HU U CEITH.

CreneHb MCMOIB30BAHMSI: MOTYyYCHHBIE PE3YNIBTATHl MOTYT OBITH HCIIOJIB30BAHEI
T'ocynapcTBeHHBIM areHTCTBOM [0 OXPaHE OKPY’KaIoUIeH cpenbl U JIECHOTO XO03iHCTBa,
MUC KP u MCX KP, a Ttakke B moJapa3aeicHUIX IKOJIOTHUECKUX CITYKO PEeCIyOIHKH.
TlomyueHHble pe3ynbTaThl pacmMpAIOT 0a3y JAHHBIX 110 PagHOdKOJIOTUH U
pagroOHOTreOXUMUH, a TakkKe UCHoNb3yloTes B BY3ax pecrryOnukn npu 9TeHHHN JIeKnnit
U TIPOBEIEHHH JIAOOPAaTOPHO-NIPAaKTHIECKUX pabdOT MO 3KOJOTHH, PaJHO0’KOJIOTHH,
I'€03KOJIOTHH M 0XPaHe OKPY>Karolel cpeabl.

O0nacTh TPUMEHEHMSI: PATUOIKOJIOTHs, OMOTCOXMMHUSI, OSKOJIOTHs, OXpaHa
OKpY>KaIOILLEH cpelibl U Ap.
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SUMMARY
of a dissertation written by Karmysheva Umutbubu Joldosheva on the theme:
"Ecological and biogeochemical assessment of plant and soil cover of the natural
and man-made uranium province of Mailuu-Suu", submitted for the degree of
candidate of biological sciences in the field 03. 02. 08 - ecology

Key words: tailing dumps, dumps, radioactivity, exposure dose, radionuclides,
heavy metals, microelements.

Obijects of research: tailing dumps, dumps and vegetative-soil cover.

Objective: to conduct an ecological and biogeochemical assessment of the current
condition of vegetative and soil cover of the natural and man-made uranium province of
Mailuu-Suu.

Research methods: field and laboratory, ecological-biogeochemical and physical
and chemical analyses (AAS, atomic spectral analysis, gamma spectrometry, radiometer
DKS-96, GPS, etc.).

The obtained results: an ecological and biogeochemical assessment of the state of
vegetative-soil cover of the natural and man-made uranium province of Mailuu-Suu is
provided. The capacity of the exposure dose (radiation background) of the natural and
man-made uranium province of Mailuu-Suu was comprehensively studied and
established for the first time together with the specific composition of the vegetation
cover. Radionuclides (U, Th, Ra, etc.) and microelements (Cd, Sr, Pb, etc.) in the soil
were determined. The accumulation of microelements (Cd, Sr, Pb, etc.) in plants is
estimated. It is established that the exposure doses of the province do not exceed the
permissible standards, except tailings and dumps. In some parts of the province, plants
have exceeded concentrations of TM in comparison with MAC and biogeochemical
criteria.

A geobotanical and radioecological mapping scheme has been compiled according
to the levels of the exposure dose of the soil cover of the natural and man-made uranium
province of Mailuu-Suu. According to the level of biogeochemical and radiation taxon of
the biosphere, this province is attributed to the uranium-technogenic biogeochemical
province of secondary origin, in the genesis of which the main role is played by man-
made and anthropogenic factors, as well as natural factors - precipitation, landslides and
mudflows.

Application: the results obtained can be used by the State Agency for
Environmental Protection and Forestry (Jalal-Abad and Mailuu-Suu Territorial
Department of Environmental Protection), the Ministry of Emergency Situations of the
Kyrgyz Republic and the Ministry of Agriculture, as well as the Sanitary and
Epidemiological Service of the Ministry of Health, Mayluu-Suu mayor’s office and their
environmental and sanitary-epidemiological services. The obtained results expand the
database on radioecology and radiobiogeochemistry, and are also used in higher
education institutions of the republic for lecturing and laboratory-practical works on
ecology, radioecology, geoecology and environmental protection.

Field of application: radioecology, biogeochemistry, ecology, environment
protection
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