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HA. IIALIKOB', T1.IT KAFOKOB’

OCOBEHHOCTHU PAJIHOIKOJOT MYECKOI
OBCTAHOBKHN B KA3AXCTAHE

Kazakcranmarsl KepHeYIi paiMosKOJIOTHSUIBIK, XaFTaiIap IbIH Ty ILIPYbIHA KAy allThl pAAMOHYKIIHATI TaCTaHYIbIH HeTi3Ti
Ke3Jepi KapacThIPhLIIBL. PamrosKoaorusiibIK Karnaitnap OypeiHFel CoBeT OIarbIHBIH 8CKEePHU-OHEPKOCIIl KeIIeHIHiH iCiHeH,
TayKeH MeH ypaH eHAIpeTiH XoHe YpaHIbl KaiTa eHIelTiH eHipicTeplie, COHBIMEH KaTap MYHalTa3 KoCilopeIHIAPBIHBIH,

acepiHeH OOJIFaH.

PaccMOTpeHBI 0CHOBHBIE HCTOUHUKH PAIMOHY KIIHJIHOTO 3arpsi3HEHNS, OTBETCTBEHHBIE 3a CO3/[aHUE HAIIPSKEHHOM PajInonKo-
noruyeckoit o0ctaHoBKH B Kaszaxcrane. Pauoskonoruueckasi cutyarus oOyclIoBIeHa INIaBHBIM 00pa3oM JICHCTBUSIMU BOSHHO-
IIPOMBIITUIEHHOTO KoMIDIeKca OpiBiniero Coperckoro Corosa, MpeilpHATHIMU TOPHOPYHOH YPaHoJ00kIBAIOIIEH U ypaHoIiepepa-
GaTpIBaroNIei IIPOMBITUICHHOCTH, & TAKKe He(Tera3oBoi IPOMBIILIICHHOCTHIO.

The main sources of radionuclides accountable for creation of the tight radioecological conditions in Kazakhstan are reviewed.
The radioecological situation is conditioned mainly by operating of a military-industrial complex of the former Soviet Union, firms
ore mining both uranium extractive industry and uranium industry and also by an oil gas industry.

OxpaHa OKPYXKAIIICH CPEABl AOJKHA OBITh
OJHUM H3 HEOCIOPHUMBIX NMPHOPUTETOB PAa3BUTHA
000t cTpanbl. He BBIMOIHEHHUE 3TOTO 001IEUes1o-
BCUCCKOI'O MOJIOKCHU A TPUBOAUT K CCPBC3HBIM 3KO-
JormdeckuM npodiemam. B atom cmeicne Kazax-
CTaH U3BECTCH KaK CTPaHA CO CJIOKHOU HKOJIOTHIEC-
KO CUTyalMeH, BOHUKIICH B PE3ynbTaTe 3KCTCH-
CUBHOI ACATCIIBHOCTHU IPOMBINIJICHHOCTH 6LIBH.I€I‘O
Coserckoro Coroza. JKoJIOruyeckas CUCTEMa B
LICJIOM IO CTPAHE YCYTYOIACTCS TAKKE CI0KHOH pa-
JUOSKOIOTHICCKOH 00cTaHoBKOW. B 3HaunTenpHOU
MEPE 3TO CBA3AHO C ACATCIBHOCTBIO MPOMBIIIICH-
HBIX 1 000poHHBIX Mpeanpusatnii Coserckoro Coroza
" ATOMHO-TIPOMBITIUICHHOT'O KOMILICKCA, € KOTOPbIM
1 CBSI32H OCHOBHOW 00BEM PaIHOAKTHBHOTO 3arpsi3-
HeHMs Tepputopuii. Peabunuranus yaacTkos, 3ar-
PASHCHHBIX PAAUOHYKIUAaMU, ABIIACTCH BAKHOHU U
CJIOYKHOM SKOHOMUYE CKOM, COMUATRHOU U 3KOJIOTH-
YECKOM MPOOIeMOH. DT MPoOIEeMBI, TOPOKICHHBIC
OBIBIICH rOCY1aPCTBEHHON CHCTEMOM, JICTIIN Ha IUTC-
YU OTHOCHTCIBHO MOI0J0ro rocyaapctsa Kazax-
ctad. CI0KHOCTD UX PEIICHHS 3aKITIOYACTCH e U
B ToM, uT0 B ObiBIIeM CCCP moutn BCE paguoiio-
THYCCKUC HAYYHO-UCCICAOBATC/IBCKUC UHCTUTYTHI,
n1adoparopuu, a, CICAOBATCIBHO, U CHCLHATHCTH,
OBLTH cocpenoToucHbI Ha Tepputoprn Poccun. Kpo-

M€ TOTO, BCS ACATEIBHOCTh aTOMHO-IPOMBIIIICH-
HOTO KOMILICKCA M, CBSI3aHHAS ¢ HEW MHpopMarms
00 00BeKTaxX PaINOAKTUBHOIO 3arps3HCHUS, HAXO0-
JWIACh MO PEKUMOM CTPOKAUIIEN CEKPETHOCTU U
nocnie pacnaga CCCP Gbiia B 3HAUUTCIBHOM CTE-
neHy yrepsiHa ansa Kazaxcrana. Paborsr o uzyue-
HHIO PaJHalHoOHHON 00cTanoBkH B PecnyGnke mpu-
LIJIOCHh HAYHHATD MPAKTHUCCKU C HYIIS.

B paGorte npeacrasiacHbl JaHHBIC 00 OCHOBHBIX
HMCTOYHUKAX PATUOAKTHBHOTO 3arPS3HCHUS TCPPH-
topun Kazaxcrana, CBA3aHHBIX ¢ IPUPOIHBIMH Pa-
JUOHYKIHJAMH.

OcHoBHbIe (PAKTOPbI PAIHOAKTHBHOIO 3ar-
psizHeHUs1. OCHOBHBIMH (aKTOPAMH, BHI3bIBAIOLIHU-
MH HANPSKEHHOCTh PATUAIIHOHHON 00CTAHOBKU B
CTPaHE SIBISFOTCA:

1. 3arpsa3HeHMs MOBEPXHOCTH 3EMJIH HCKYCCT-
BECHHBIMH PaTHOHYKJIHAAMU, 00Pa30BAHHBIMHU B PE-
3yJBTATE MHOTOYUCIICHHBIX SIACPHBIX B3PBIBOB, MPO-
BOAUBLIUXCS HA TeppuToprn CEeMUMATATHHCKOTO U
JAPYTUX AacpHBIX momuroHoB [ 1,4, 9, 16];

2 Beicokuii paananrioHHbIH (POH B peruoHax,
BMCIIAIOIIUX VYPAHOBOPYIHBIE U TOPUH-PEIKOME-
TAIbHBIC TPOBUHIUH, PYAHBIC PAHOHBI U OTJC/TbHBIC
IIOMIAAH PA3BUTHS TOPHBIX MOPOJ C MOBBIIIICHHON
PaIHOAKTUBHOCTRIO [3, 6];
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3.IIupoxoe pacmpoCTpaHEHHE MPHUPOIHBIX
TPYHTOBBIX U MOA3CMHBIX BOJ C BBICOKUMH COICP-
JKAHUSMU PAJHOHYKIHIOB B YPAHOBOPYIHEIX patio-
Hax [2, 11];

4 Hamuuaue 00JpIIOTO KOJHYSCTBA OUAroB pa-
JUALIMOHHOTO 3arPsA3HEHHS B BUAC PAIHOAKTHBHBIX
OTBaJIOB TOPHBIX MOPOA U COPOCOB BOJ MPH IeO0-
rOpa3sBEIOYHBIX U HKCIUTYTALIMOHHBIX PadoTax Ha
MECTOPOKIACHHAX YPAaHA, NOJUMETAIIOB U PEAKUX
3emens |3, 6,10], a Taxxe HedTr u yrist [8];

ITo cBOEMY MPOHCXOKACHHIO MEPCUUCICHHBIC
(hakTOpsl MPEACTABIIOT COO0H HCTOUYHHKH HCKYC-
CTBCHHBIX, IPUPOJHBIX U TCXHOTCHHEIX THIIOB 3ar-
PSI3HCHUSL

3arpsa3HCHUC UCKYCCIMBEHHBIMU PAOUOHY KU~
damu teppuropun Kazaxcrana ceszano:

- ¢ MHOTOJICTHUM HCITBITAHUEM SIACPHOTO OPY-
ki Ha CeMHIanaTHHCKOM SIICPHOM HCTIBITATEIIb-
HOM TIOJIMTOHE, 3aHUMAOIIEM Itomans B 18 500 kv?
[1,9,16], a Takke SACPHBIMH B3PBIBAMH IS TaK
HA3BIBACMBIX «MHUPHBIX» LEICH [4];

- ¢ PYHKLIMOHHUPOBAHHUEM SIACPHBIX MPOMBIIILICH-
HBIX U HCCJICAOBATCIBCKUX PCAKTOPOB, OOUH U3 KO-
TOPBIX, MpoMbItieHHBIN peaktop BH-350 (r. Akray),
B HACTOALICE BPEMSI OCTAHOBIICH;

- C UCTIONIB30BAHUEM UCTOYHHKOB HOHH3HPYIO-
mux m3nydennii (MUU) B nmpoMbIIIIEHHOCTH, Me-
JULIFHE, HAYKE.

Ilpupoouvie munot 3arps3HCHNS 00YCIOBICHBI
TeM, uto Kazaxcrad npeacraBiset coOOH YHUKATb-
HBIM YPAHOBOPYAHBII PETHUOH, B KOTOPOM MO OLICHOU-
HBIM JaHHBIM COCPEAOTOUCHO 0K010 30% MUPOBBIX
3amacoB ypana [3, 6], BCACACTBUC YCTO 3HATUTCIIb-
Has (oxono 13%)repputopus CTpaHbl XapakTepH3y -
eTCH:

- BBICOKHM MPHPOIHBIM PaIHaAHOHHBIM (PoHOM
3¢MHOM MMOBEPXHOCTH B PETHOHAX, BMEINAOLIHNX Ypa-
HOBOPYHBIC 1 TOPUH-PECAKOMETAIIBHBIC MECTOPOXK-
JCHUS;

- BBICOKHM COJCPKAHHCM PaIUOHYKIUAOB B
TIPHUPOAHBIX BOJAX YPAHOBOPYAHBIX POBHHITIH [2,11].

Texnozennble UCTOUHUKH PaJUOHYKIUIHOTO
3arps3HCHUS CBI3aHbI C IEPepacpeacICHUCM IpH-
POAHBIX PATUOHYKIHIOB B PE3YIbTATC MPOU3BOA-
cTBCHHOH aestenpHOocTH. Hambonee macmrabHbie
HCTATUBHBIC H3MCHECHHS OKPYIKAIOIICH CPEAbl BbI3-
BaHbI MHOTOJICTHIM (DYHKLIHOHUPOBAHHUEM ITPEATIPHU-
ATUH YPaHOJOOBIBAIOIINX U YpaHoniepepabaThBar0-
LIUX KOMIUIEKCOB U CBA3aHHBIX ¢ HUMH I[€OIOropas-
BEIOYHBIX PadoT.

B nmepuoa CCCP KazaxcraH gBIsICS OCHOB-
HBIM [IOCTABIINKOM YpaHa, KOTOPbI 100bIBAICS TOp-
HOPYAHBIM CIIOCOOOM M3 THIPOTCPMATBHBIX MECTO-
POKIOEHUIA.

OCHOBHYIO 4acTh OTXOAOB ypaHonepepadbarTs-
BAIOIICH MPOMBILITICHHOCTH MPEACTABIIAIOT OTXOABI
LIAXT U XBOCTHI PyA0000raTHTEIbHBIX (pabpuk, KeH-
CTBOBABLIHX NPHU PYIHUKAX, KOTOPBIC IO AKTHBHOC-
TH MOKHO OTHECTH K HH3KO- U CPCOHCAKTHBHBIM
PAIUOAKTUBHBIM OTXOAAM [3].

BopIIMHCTBO 13 MHOTOYHCICHHBIX YPAHOBBIX
MECTOPOIKACHUHM COCPEIOTOUECHO B 5-TH YPaHOBO-
PYAHBIX NPOBHHIUAX U HECKOJIBKHUX YPAHOHOCHBIX
paiionax (Puc. 1) [1, 6]. Paccmotpum Temeps oc-
HOBHBIC PaIHALIMOHHBIC (PaKTOPBI, MPUCYIIUC KaK-
JIOM M3 3TUX MPOBUHLIUIM.

Cesepo-Kazaxcmanckas n Bemnakoana-
Yy-Hnuiickas ypaHOBOPYIHBIE POBUHIIMH XapaK-
TCPHU3YIOTCA BEIXOJAMH Ha JHCBHYIO MOBCPXHOCTb
CHCLIHATM3UPOBAHHBIX HA VPaH reonoruueckux dop-
MalUi Nage030MCKOro BO3pacTa, OTIHYAKOLIUXCS
MOBBIIICHHBIMHU (JOHOBBIMHU COACPKAHHUSAMH YPaHa U
topus. Kpome 31010, 316CHh HMEETCS OUCHD MHOTO
TUIMYHBIX A5 QPUIHBIX 30H JTOKATbHBIX IPUIIOBEP-
XHOCTHBIX HHCOJIILIMOHHO-3BAIOPALIMOHHBIX CKOTLIC-
HHUH ypaHa. B 5THX MPOBUHIMAX COCPEIOTOUCHO OKO-
10 25% passeganHbix 3amacoB ypana Kasaxcrana.
MecTopoxacHHsL, BXOIAIINC B COCTAB BBILICYIIOMSI-
HYTBIX IPOBHHLIU, OTHOCATCS K 9HAOTCHHOMY T'H -
potepManbHOMY THITY. OHH XapaKTECPH3YIOTCS CPEA-
HUMH coacpkaHusMH vpaHa B pyaax 0.1 — 0.5%.
Pyanbie Tema ruapoTepManbHbBIX MECTOPOXKACHUH
HMCIOT CaMbIC PA3IUYHBIC Pa3MEPhI, TPOCICKUBA-
SCh TI0 IPOCTHPAHUIO HA ACCATKH-COTHH METPOB IPH
Pa3IUYIHOM, HO OOBIMHO HEOOIBIIOH (0 MEPBHIX AC-
CSITKOB METPOB) MOIITHOCTH. 3aJICTAIOT OHU Ha pas-
JWYHBIX ITYOWHAX — OT MPUIIOBEPXHOCTHBIX 0 HE-
CKOJBKHX COTCH METpoB. Pasmep pyanbIX nonei mo
IUTOINAAH HE MPCBBILIACT NMEPBBIX KBAIPATHBIX KHU-
JgoMeTpoB. PazpabaThIBatOTCS 3TH MECTOPOKACHHUS
HUCKTIOYUTEIBHO TOPHBIM (MTOA3CMHBIM U

OTKPBITHIM) CITOCOOOM, YTO U MPUBOAUT K HAM-
6omee MacTaOHBIM HETATUBHBIM H3MCHCHHUAM OK-
pyKaromei cpeasl.

OnHako HEnb3d cKazark, YTO A0 Hadyana pas-
BCAKH U 3KCIUIYaTALUHU 3TOT THIT MECTOPOKIACHUH
HC OKa3bIBAJT HEFAaTHBHOIO BO3ACHCTBHS HA HACCTIC-
HHC, TPOKUBAOLICE HA OIU3NCIKAIUX TCPPUTOPH-
s1x. 3aeCh 3a()UKCHPOBAH MOBBIIICHHBIN €CTCCTBCH-
HBIH ()OH M YPOBCHD AO30BOU HArPY3KH HA Hacele-
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Puc.1. Cxema pa3Merienust paHaIllioHHO-0IaCHBIX 00BeKTOB U Iutomaeit Pecry6nuku Kazaxcran (Macmrra6 1:1000000).
1 — KOHTYPBI YPAHOBBIX IPOBUHITAN, 2 — XBOCTOXPAHMIIUINA IIPEAIIPUITHN TOPHO-METAILTY pPrAIECKOTO Iepeielia ypaHa,
3 — oTBaNBI IPEUPUSITHIH 0 JOObIUe ypaHa; 4 — OTBAJIHI yPaHOBOM re0IOTHIECKOM OTpacin

HHUE 32 CUET BHELIHEro raMMa-HU3JlyuYeHHs], BObIXa-
HUSI PafiOHa U NOCTYIUICHHUS! PaJUOHYKJIHUAOB C BO-
moit m nmmen. Ha atux teppurtopusix pacrpocrtpa-
HEHbI BBIXOZIbI UHTPY 3UBHBIX 1 3]y 3UBHBIX TOPHBIX
MOPOJ C MOBBILIEHHBIMU COAEPIKAHUSIMHU ECTECTBEH-
HBIX PaOHOHYKIHIOB [5, 6]. UMeeTcs psa KpymHbIX
PasJIOMOB C MOBBIMIEHHBIM 3MAaHUPOBAHHUEM, UTO
MPUBOAMT K 3HAYHUTEJILHOMY YBEJTUNYEHHIO KOHLIEHT-
pauuu pagoHa v ero JOYepHHUX NPOIYKTOB pacnana,
a TaKke OOJIBIIOE KOJIMYECTBO BOJHBIX HCTOUHHUKOB
C aHOMAJIbHBIM COIEPKaHUEM TPHUPOIHBIX PAINO-
HYKJIMJIOB, AeHCTBHE KOTOPBIX CTAHOBHUTCS JOMUHH-
PYIOIIHIM B KOJUIEKTHBHOM 103¢ 00Ty UeHHsI HaceIe-
Hust [13].

ITocne Hayana pa3BegOUHBIX U SKCILTY TALUOH-
HBIX Pa0OT B 3TUX PErHOHAX PATHOIKOIOTHYeCKast
00CcTaHOBKA yCyryOJseTcs TeM, 4TO TPH H3BJIeYe-
HHUH PyIHBIX MacC Ha MMOBEPXHOCTh 00PasyoTCs pa-
IOUOAKTHBHBIE OTXOIBI, KOTOPBIE MPEACTABIISIOT CO-
0011 3a0aJIaHCOBBIE OTBAJIBI IAXT U KAPhEepPOB, XBO-
CTBI pyA0O0OraTuTeNbHBIX (PadpUK H XBOCTOXPAHH-
numa nepepadaThIBAIOIINX 3aBOAOB. JDTH OTXOIBI
II0 aKTHUBHOCTH MOKHO OTHECTH K HU3KO- U CpeJIHe-
aKTHBHBIM [3].

IIo uenomy psimy mpUYKH B YPaHOBOM OTpaciu
KazaxcTaHa B moCJieNHUE AeCATUIETHS TIPOU3OLILITH

SHAYUTCJIbHBIC TICPEMECHEBI, IIPUBCAIINE K TOMY, UTO
MHOTHE MPEeANPHUSITHSI PEKPATHUIIH CBOE CYIIIECTBO-
BaHHe, U OIrPOMHbIE 00bEMBI PAIUOAKTUBHBIX OTXO-
OB OKA3aJIMCh 0ECXO3HBIMHU. DTHU OTBAJIBLI U XBOC-
TBI MOT'Y T TIPEICTABJISATh COOOM OMACHOCTh B CBSI3H
C TeM, YTO MOPOJBI B HUX HAXOISATCS B pa3npoOeH-
HOM BHJI€ U UHTEHCHUBHO BBIZEJISIOT PaoH-222, KO-
TOPBIH MOJKET MO AeHCTBHUEM BeTpa pacrpocTpa-
HATBCS B MPU3EMHOI aTMocdepe.

Marepuan OTBJIOB MOYKET TaK)Ke HECAHKIIHO-
HUPOBAHHO UCTIOJIB30BATLCA MECTHBIM HACCJICHUEM
U CTPOUTENbHBIMHA (PUPMAMU JUTS CTPOUTEHCTBA
30aHUHN, OTCBINKH JOPOT U APYTHUX XO3SIMCTBEHHBIX
ueneit. [Ipu 3TOM yCTaHOBIIEHO, YTO YPOBEHb MOIII-
HOCTH PaUaliMOHHOM T03bI OT KAXKIOTO 13 OpOoIIIeH-
HbIX 0TBasIOB TipeBbitnaet [1JIK Gonee uem B 50 pas
[3]. PazHOC pamvOHYKIMIOB B BHIIE TBLUIEBHIHBIX
a’p0O30JIell MOXKET PACIPOCTPAHATHCS HA NECIATKH
KUJIOMETPOB.

Bo emopyro zpynny exooam Llly-Capsicyii-
cxas u Colpoapbvunckas ypanogopyonsie npoeui-
yuu. 31ech B HECKOJIBKUX KPYITHEHIIINX MEeCTOPOK-
IEHUSAX cocpenoTodeHo a0 20 % MUPOBBIX 3aracoB
ypana [5]. Crierpdprika mpoBUHITHET 00y CJIOBIIEHA TTJT0-
IIaAHBIM PA3BUTHEM B BOJOHOCHBIX TOPH30HTAX
MeJIa M ITAJICOT €HA, ABJIAOIIUXCSI HCTOYHUKAMU BO-
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Tabmma 1.
30HAIBHOCTH CojiepKaHusI pa/IMOHYKIIIJIOB B IUIACTOBBIX BOJIAX OT - JIO
bBr/ me cpefHee
Y 0laKTUB. Ra226 Ra228 Rn222 Po210 Pb210 Th230
3110 1.9-149.1 1.4-45.6 0.1-0.8 10-5400 0.2-1.8 0.35-12.1 0.01
2.4 5.1 - 333 0.4 1,6 -
CepolBeTHbIE 0.6-14.3 0.4-3.8 0.3-0.8 2-20 0.2-0.48 0.3-2.5 0.007
1.8 0,7 0,5 8 0.2 0.4 -
¥B 0,1 0,5 0.2 60 0,12 02 0,66

JOCHAOXKEHHS, PYAOPOPMHUPYIOLIMX 30H MIACTOBO-
ro okucacHus (310). Dtu 30HBI pacnpocTpaHsOT-
Csl HA COTHH KHJIOMETPOB 10 HANPABICHHUIO JIBHIKC-
HHS THIPOJUHAMHYCCKHX TMOTOKOB M (hopMHpPYIOT
MacmTabHBIC CKOTICHHUS TIOA3EMHBIX BOJ CO CBEPX-
HOPMaTHUBHBIMU KOHLICHTPALIHSIMH PAIHOHYKIHIOB,
CCJICHA U APYTHX TOKCHYHBIX 3JICMCHTOB M COCIH-
Hexuid. [Iporieces! ypaHOBOTO pyaooOpazoBaHus Ipo-
JOJDKAIOTCS U B HACTOSIIICE BPEMsi, COMPOBOXKIA-
SICh TICPEOTIIOKECHUEM OOIBIION MACChI IIPHPOTHOTO
ypaHa 1 paIHOTOKCHYHBIX MPOIYKTOB €ro pacmaja.

B npeaenax Ly-Capriciickoit ypaHOBOPYIHON
MPOBHHLIMK HMCIOTCS! YCIOBHSL TSI BBIXOIOB IICPBHY-
HO-3arpsI3HCHHBIX T0A3¢MHBIX BOJ HA IOBEPXHOCTD
4epe3 CeTh OONBIIOTO KOMUYSCTBA CAMOU3IHBAIO-
LIUXCS OCCXO3HBIX CKBAXKHH, NPOOYPEHHBIX Pa3IHy-
HBIMH OPTaHU3ALMSIMHA B JAHHOM PETHOHE. JTO MPH-
BOJHT K 3HAYUTCIIEHOMY PAIHALHOHHOMY M XHMH-
YCCKOMY 3arpsI3HCHHUIO TIOYBOTPYHTOB H PACTHTCITb-
HOCTH. JIOBOJIBHO YacTO B JICTHEEC BPEMs Y TAKHX
CKBaKHH PACIIONAratOTCsl OTOPOIBI M GaxHu, MPOAYK-
LIHST KOTOPBIX MPEACTABISICT OUCBUIAHYIO YIPO3Y TSt
300POBbS NOTPEOUTEICH.

Kpome Toro, mpoucxoaur 3HauHTeIBHAS Cpa-
00TKa YPOBHEH MOA3CMHBEIX BOJ, YTO MPUBOIHUT K
HCTOLICHHUIO HX 3aI1acoB.

[NapameTps! paanaOHHOTO 3arpsI3HCHUSI IO
3€MHBIX BOJ M3 PYAOBMCINAOLINX BOJOHOCHBIX I'O-
PH30HTOB OMPEACISIOTCS MacTabaMu YPaHOBOPYI-
HBIX MPOLICCCOB, KOTOPHIC MPOJOIKAIOTCS U B Ha-
crosamee Bpemsa[2].

JloJIrOBPEMEHHOE IEPEMELIICHHE PACTBOPEHHO-
ro ypaHa 1o BOJOHOCHBIM TOPH30HTAM IMPUBEIO K
3arpsi3HCHHUIO BOIOBMCIIAOLINX OKHUCICHHBIX TIOPO.
pazuonyknuaamu (cM. Tadn. 1), B IepByIO ouepeb
Ra?*. B 30H¢ MOTHOCTHIO OKHUCICHHBIX TIOPOT MTac-
TOBBIC BOJBI 3arpsI3HCHBI CCTCCTBCHHBIMU PaIHO-
nyknuzamu (EPH) i HekoTopeiMu APy MU TOKCHY-
HBIMH 3JICMCHTAMH.

Coxeprxanust ypaHa B MOJ3CMHBIX BOAAX H3Y-
YCHBI JOCTATOYHO XOpoino. KoHueHTpauu ypana
H3MCHSIIOTCS B IIMPOKUX mpeaenax, orn - 107 102 -
10 r/aM® 1, B OCHOBHOM, HC JOCTHTAIOT YPOBHS
Bmemiarensctsa (YB), u aume B ¢AIHHUYIHBIX CIy-
4asx, B MPEACIaX YPAHOBOPYAHBIX 3AJICIKCH, €ro
KOHICHTPALIUH UMCIOT 3HAYCHUS, MPCBBIMIAOIINC
VB.

Ilpuseacuubic B TaOAUIE AAHHBIC MOATBEPXK-
JAIOT OTCYTCTBUE 3HAYMMBIX KOHIICHTpauui Th - 230
B MMO/3EMHBIX BOJAX PYA0BMEIIAOIINX BOIOHOCHBIX
TOPU30HTAX KAK B PYAHBIX 3Q/ICKAX, TAK U 33 UX MTPE-
aenavu. B TO ke BpeMst OuCBHIHA 3aPAKCHHOCTD
Boa 3110 paguem-226 u pagoHom-222.

VCIOKHSIFOIINAM PATUALIMOHHOE COCTOSHHS MO/~
3eMHBIX BOJ (DAKTOPOM SIBJSKOTCS UX MEPETOKH
MEK Y OTACTbHBIMH BOJOHOCHBIMU FTOPHU30HTAMU U
komrickcamu. OHH TPOUCXOST YSPE3 THAPABIH-
YCCKUE OKHA U 30HBI PA3JIOMOB B BOJOBMECIIAOIIHX
MOPOJAX, & TAKKE YCPe3 THAPOTCOJOTHICCKHUEC CKBA-
JKUHBI, COSAUHSIONIUC PYIOHOCHBIC H HE3ATPOHY THIC
YPAHOBOPYAHBIMHU MPOLIECCAMU BOJOHOCHBIC TOPH-
30HTHL. Ha pyaHBIX NOJSIX YPAHOBBIX MECTOPOXKIC-
HUH BO3MOKHBI ICPETOKU U IO TIOXO TAMIIOHHPO-
BAaHHBIM CTBOJIAM PA3BECIOYHBIX CKBAKHH.

KoHTyp 3arpsi3HEHHBIX PATHOHYKJIHIAMH BOJ C
s¢pdextusHON 1030# Gonee 0,1 M3B/rox, pacnona-
raeTcs Ha PacCcTosTHUSX 10 3 - 5 kM (peako Oosee)
B HAITPABJICHUHU CCPOLIBETHBIX MPOHULIAEMBIX TIOPOT
0T OCHOBHO# TuHKH BeikTuHUBaHUs 3110 B mopoaax.
B Th110BO# €€ yacTH, B Mpeaciax OKUCICHHBIX PY-
JOBMEINAOIIUX OTIOKCHHH, MPAHULA TTOJ3EMHBIX
BOJI TAKOTO PATHOJOTHUYCCKOTO COCTABA MOXKET Ha-
XOAUTHCS HA pacctosiHuu A0 20 kM u 6onee oT Ju-
HUH ¢¢ BBIKITHHUBAHUS [2].

Cpeassist IMpUHA MPOCKIMU HA JTHCBHYIO TTOBEP-
XHOCTB CKOTIJICHHI MOJ3EMHBIX BOJA CO CBEPXHOPMA-
TUBHBIMHU KOHLICHTPALUSIMH PAIUOHY KJIUI0B TSI BO-
JOHOCHBIX TOPHU30HTOB MAJCOTCHOBOIO BO3PACTa
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cocrasisget 20 - 30 kM. B npexenax moiauHbBI pexn
Uy ona pocturaer 70 kM. IloxzemHbie BOABI py-
JOBMEINAIOIIUX TOPU30HTOB, B peaenax 3110, co-
JEprKaT CBEPXHOPMATHBHEIC (BBILIC MPEACTBHO-A0-
MYCTUMBIX KOHIICHTPALIHii) KOHLeHTpauu S¢, Br, Mn,
Al, Fe, Cd.

BausiHue MOJIMCOHOB MOJ3€MHOI0 BbILLE-
gdauyuBanus (IIB) Ha cocTossHHE MOA3EMHBIX
BoJ. [lo cpaBHEHHIO € TPAAULIMOHHEIMU METOAAMHU
J0OBIH (KapbepHBIM U IIAXTHBIM), TP KOTOPBIX
MPOUCXOAUT OC3BO3BPATHOC OTUYKACHHUEC U 3arps3-
HEHHE TOA3CMHBIX BOJ, 3¢MCTb U 3arps3HCHUC BO3-
ayurHoro Oacceiina, meron [1B xapakrepusyercs
MCHBIIUM BO3JACHCTBHCM HA OKPYIKAIOIIYIO CPCIY
obutanusa. HeratupHele mocaeacTBUS METOAA B
OCHOBHOM CBSI3aHBI C VIIEPOOM, HAHOCHMBIM IO~
3eMHOU ruapocdepe, Heapam.

[Ipouecc BhIIIETAUYNBAHUS YPaHA U3 PYAHBIX
TEJ OPraHN3yeTCs YePE3 TCXHOIOTHUCCKHUE CKBAXKH-
HBI IIYTEM CO3JaHHs 000POTa PACTBOPOB, COACPIKA-
LIMX PACTBOPHUTENb M QUIBTPYIOLIMXCI YEPe3 Top-
HOPYAHYIO MaccCy B 3aMKHYTOM LIMKIC. B kauecTse
PACTBOPHTEIS UCIONB3YETCSl CEPHAS KHCIOTA.
CpenHee comepriKaHUE KUCIOTHI B BBILICIAUYHBAKO-
IHX pacTBOpax cocrasmsiet okomo 3,8 r/avm’. Cra-
JUsl 3aBCPLICHUS BBIIIECIAYNBAHHS XapaKTePU3VeT-
sl CHIDKCHHCM KOHIICHTPALIUH YpaHa B MPOAYKTHUB-
ubix pacteopax (I1P). [Tpouece mpekpammacTes npu
MAJACHUH €TI0 COACPKAHUN B PacTBOPax J0 KOHLCHT-
parpim < 10 mr/av?,

B nponsBoaCTBEHHYIO CTa U0 BHCAPCHUC TCX-
HOJIOTHYECKUX PACTBOPOB B BOJOHOCHBIH FOPH30OHT
COIPOBOXKAACTCS HAPYILICHUCM PEIKHMA TIOA3CMHBIX
Boa. Pactekanue 1P perynupyvercs nenpe cCHOHHOM
BOPOHKOH, 00pa3yeMOol BETMIHHOM qedamanca MExK-
Ay 3aKaYUBACMBIMH M OTKAYMBACMBIMH PacTBOpa-
MU. B 3T0 Bpemsi TEXHOIOTHUECKUE PACTBOPHI HA-
XOISTCS B FPAHULIAX SKCIUTYATALMOHHBIX TOJTUTOHOB.
Ilo maHHBIM MAaTCMATHICCKOTO MOACTHUPOBAHUA [ 15]
BBIPABHHUBAHHC MbC30METPHUCCKUX YPOBHEH MOCTE
oxonuanus otpadorku MetoaoMm [1B (mecropoxae-
nue Kamxyran) nponsoiiaer uepes 30 net. Macco-
nepeHoc ocratouHbix pactopos (OP) Bo3moskeH
TOJBKO MOCIC OKOHYAHHS MPOLIECCA BEIPABHUBAHUS
JCTPECCHOHHON BOPOHKH C MBE30METPUICCKOH 1O~
BCPXHOCTBIO.

B kauecTse mpuMepa MOMKET CITY?KHTb TOT0MKE-
HUC TCXHOJIOTHYCCKUX PACTBOPOB HAa JOOBIYHOM
xomruickee I1B - 5, KOTOpBIH 3KCILTYaTHPYETCA C
1982 roga. O6nacTh OCTATOYHBIX U MPOAYKTHBHBIX

pacteopos Ha asryct 2000 r. mmena xsa opeosa
3arpsA3HCHUS NOA3eMHBIX BoA. MX MPOTsSKEHHOCTD
B ruaHe cocraswia 7 kM. upunra xocturma | kM.
[Tpu 3TOM MakCHMATBHOC PACTCKAHKC 32 MPEACIIBI
KOHTYPOB OTPa0aThIBACMEBIX OIOKOB COCTABUIIO: IO
BogopogHomy mokazareiro (pH < 6) go 50 m, no
cynbdar - nony (SO,> > 500 mr/av’) mo 80 MeTpos.

B mporecce cepHOKHUCIOTHOTO MOA3EMHOTO
BBILICIAYUBAHNS B PA3MCLICHUN OPCOIOB 3arps3He-
HUS OTACTBHBIX KOMIIOHCHTOB OTMECUACTCS ONpeac-
JAcHHAS 30HATBHOCTH [ 14]. OcoOeHHO 3TO OTHOCHT-
€Sl K TCM U3 HUX, COACPIKAHUC KOTOPBIX B PACTBOPE
xoHTpomupyrorcs 3uadeHueM pH. Ilpexae Bcero,
3TO ypaH, KOTOPbIH HAXOAUTCS OOBIYHO BO BHYTPCH-
HeH wactu opeona ¢ pH <22 — 2.5. 3arem crneay-
0T rpaHuIlsl pacnpoctpancuus Fe * (pH ~ 3), Al*
(pH ~ 4 - 5), Fe** (pH ~ 6), ocaxacHne KOTOPHIX
OCYILECTBISICTCS B BUAC THAPOKCHIOB IO MEpe HEl-
TPaTH3ALHH KHCIOTH B (QUIBTPYIOLIMXCS IO BOJO-
HOCHOMY IIIaCTy PacTBOPAaXx.

Beneactsue cnaboit pactBopuMoCcTH Cyibda-
ta paaus (RaSO,) ero conep:xanus B ITP Bo3pac-
TaIOT HE3HAYUTEIBHO - B 2 - 3 pasa, OT HCXOTHBIX
KOHIICHTpalwmii B Bogax a0 Hauaia [1B. CHmkenue
KOHLCHTPALMH Paausl B OCTATOUYHEIX PACTBOPAX CBSI-
3aHO C C€r0 COOCKACHHUEM CO C1ab0pacTBOPUMBI-
mu BaSO, SrSO, u CaSO, Menee usyucHo mose-
JCHHEC B CCPHOKHUCIIBIX OCTATOUYHBIX pacTBopax Pb -
210 u Po - 210. Ilo ananoruu co CTaOUIbHBIM H30-
TOMNOM CBUHLIA MOJKHO HPEATIONOKUT, YTO COACP-
skanue Ra-226 B Bojax 3aBucut OT BemmauHbl pH.
B HeliTpanbHBIX 1 C1abOINETOUHBIX BOJAX OH MHT-
PHUPYET B OTPAHUYCHHBIX MacIITa0ax B BUAC KOO~
HIHBIX M B3BCIICHHBIX uactull. IlonoHuii B ecre-
CTBCHHBIX THAPOTCOXUMHUCCKUX YCIOBUAX 00pasy-
€T TUAPOKCUA, 00N AI0INN XOPOoIeH crocoOHOC-
TBIO COPOUPOBATHCS PA3THYHBIMU MaTCPHATIaMU, B
TOM YHCJIC TNIHHAMH.

Takxum o6pazom, MpH HEHTPATHU3ALMH OCTATOM-
HBIX pacTBOpoB A0 pH = 6 - §, kKoOHIEeHTpany rnpax-
THYCCKH BCCX TOKCHIHBIX KOMIIOHCHTOB, NICPEIIC-
mux B pacteop npu [1B, nocTuraror nexoaHsIx 3Ha-
YCHHH, O YEM CBHACTCIBCTBYIOT (haKTHUCCKHUC AaH-
HBIC HAOTIOACHHUH 0 THIPOXUMUICCKUM MPOQHIIIM
otpabaTbIBacMBIX MecTOpoXkacHnH MounkyMm, Kan-
»kyrad u Cesepueiii Kapamypyh.

Nmerompecs JaHHBIC O MUTPALIUHI JTHH3 OCTa-
TOYHBIX PACTBOPOB C MOJ3EMHBIMH BOJAMH Ha ACH-
CTBYIOILIUX U OTpadoTaHHbX yuacTkax [1B noka3zsi-
BAIOT, YTO KOHLICHTPALHS BCEX 3arPs3HIIOMIX KOM-
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MOHCHTOB PE3KO CHIKACTCS C VAAJICHHUCM OT KOHTY -
pa ao0erunbx 00K0B[ 15]. Cxemaruueckoe pacmo-
JIOXKCHHUC OPCOJJIOB MO OTACIBbHBIM KOMIIOHCHTaM
MO3KHO TIPEACTABUTh B BUJEC PAIA:

U S>Fe¥* SAR* >Fe? >Ca? >NO, >S0*

Amnamus cocrasa OP B orpabarsiBacMbix 06/10-
kax MetogoM 1B mo3BomsgeT 3akIrOunTh, YTO BHE-
LIHUH KOHTYP OPCONa 3arps3HCHUS MIPU MUTPALIUH
3TUX PacTBOPOB 00pasyeT Cyab(dar - HOH.

B coorBercTBUM ¢ ACHCTBYIOIUM MPUPOIOOX-
PaHHBIM 3aKOHOAATCIBCTBOM Ha Tepputopuu Pec-
nyOnukn Kazaxcran ocTtaBicHHE B HeApax TCXHO-
TCHHBIX OYaroB 3arpsA3HCHUS AOMYCKACTCS B CIIY-
Yae HEMPUTOAHOCTH IJIACTOBBIX BOA AN XO3SH-
CTBCHHO-TTUTHCBOTO BOJOCHAOKCHUSI.

Bce npombIiieHHBIC MIOIAAKY YPAHO100bIBA-
FOLIHX MPCANPHUATHH OXBATHIBAIOT PYAOBMCIIAOIINC
BOJOHOCHBIC TOPHU30HTHI H3HAYATBHO 3aTrPSI3HCHHBIC
paavionykauaaMu. B cBs3u ¢ 3THM momyckaeTcs
MPOBEACHUC PEKYIBTHBALMHN MOA3EMHBIX BOA 0c3-
PCarcHTHBIM CIOCOOOM HENOCPEACTBCHHO Ha MEC-
te. Takol crmocod peKyNbTHBALNY MOTYYNT HA3Ba-
HHC CCTCCTBCHHOHU AeMuHepamuzanun. OCHOBHBIMHU
napaMeTpamMu 3TOH TEXHOJOTHUYECKOH MPOLEAYpPEHI
NpH €€ peanu3aluu, sIBIAIOTC:

- CaMOBOCCTAHOBJICHHEC OPEOJIOB OCTATOUHBIX
pactBopoB (OP) no koHUEHTpaLU 3ICMCHTOB H
XHMHYCCKUX COCANHCHHUH, HE MPCBBIIIAOIINX 3HA-
YCHHUS NPEACIbHO-TOMYCTUMBIX KOHLUCHTPALUN
(ITAK);

- BpEMsl, 32 KOTOPOE 3aBEPIIMTCS CAMOBOCCTA-
HOBIICHHC OCTATOYHBIX OPEOJIOB;

- BiusHue Murpauun OP Ha aelicTByomue uc-
TOYHHUKH BOJIOCHAOKEHUS.

B sTom cnyuae rpaHHLBI TOPHOTO OTBOAA OT-
padaTHBACMOTO MCCTOPOKICHHUS SBISIOTCI KOHTY -
POM MOJTHUIOHA 3aXOPOHEHHS, PA3MEPhl KOTOPOTO 3a-
BHCST OT MAKCHMAJIBHOT'O PAa3BUTHS OPCOa 3arpsi3-
merms SO,*. B ero npejenax JOMKHBI OCYIIECTB-
JSTHCS IPUPOJIOOXPAHHBIC MEPOTIPHATHS: CO3AAHUC
CCTH HaOMIOJATCIbHBIX CKBAKUH M MPOBECIACHHUE
MOHHUTOPHHIA, B TCUCHHUE PACUCTHOrO CPOKA ACMH-
Hepanuzauun 1 camoountucHus OP 1o tpedyemMbix
sraucHui [TK.

OpHUEHTHPOBOYHEIC pacueThl PA3BUTHS BO BpC-
MEHH KHCJIOTHOTO U CYII(ATHOTO OPEOIOB OCTATOU-
HBIX 1 TEXHOJOTHYCCKHUX PACTBOPOB HA MECTOPOIK-
naenvn Kamkyran Jamy ciaeayromue pe3yabTaThl:

- HCHTpanu3anus U OCHOBHAS ACMUHCPAIN3a-
st OP 3aBepuuTes Ha paccrosauu He 6onee 8§00

METPOB O HAMNPABJICHUIO MOA3EMHOrO MOTOKA OT
COBPEMCHHOTO OYara 3arpsI3HCHHUS;

- MaKCHMaJbHOC PACCTOSHHE, HA KOTOPOE MO-
JKET MUTPHPOBATH CYIIb(AT - NOH, B KOHLICHTPALHIX
mpessimaromux [JK, cocraBur He Gonee 2 kM mo
BCKTOPY €CTCCTBCHHOTO T'HAPOAMHAMHUYCCKOTO TO-
TOKA;

- MOJTHOE BOCCTAHOBIICHUE KAYCCTBA MIIACTOBBIX
BOJ J0 CCTCCTBCHHOTO UX COCTOSHMS (OO Havaia
[1B) npu pexynbTHBALUN HA MECTE 3AJICTAHUS MPO-
n3oiaer nmpumepHo yepes 100 mer.

Hauiickas ypanosas nposunyus (TPEThs
IpyImna), OXBaThIBAOLIAA GOIBIIVIO YaCTh OJHO-
UMEHHON MEKTOPHOMN BIIQAUHBI U 3alaJHYIO YacTb
HO0:xHo0-banxamckoii, 00be AUHSET 1B KPYIHBIX Ypa-
HO-OYPOYTOIBHBIX MECTOPOKACHNS IPYHTOBO- H I11a-
CTOBO-HH(HIBTPALHOHHOTO THIIA H OJHO YUCTO 1A~
CTOBO-UH(HUIBTPALIMOHHOEC MECTOPOXKACHHUE, 4 TaK-
JKE PsI AaHATOTHYHBIX MCIKHX MCCTOPOMKACHUH U
pyzonpossicHU. B 3TOH MPOBUHIINN NPOMBIIIICH-
Has oTpaboTKa HE MPOBOAMIACH, 4 HA MECTE 3ale-
TaHUS OTH MECTOPOXKACHUS OTPHLATCIBHBIMU JKO-
aorudeckuMu 3 dexramu He TPOSIBICHBI.

B 3anaonoit wacmu Kazaxcmana pacnona-
2aemcs 00uH ypanogopyonstil paiion — Ipurac-
RUICKUl, KOTOPBIN XapaKTEPU3YETCS €JUHBIM COP-
00-0MOTCHHBIM THUIIOM KOMIUICKCHOTO CKAHAUH-PE-
KO3eMeIbHO-ypaH-(ochopHoro opyacHeHus. Mecto-
POKACHHSE 3TOTO TUTIA OOJBIICH YacThiO OTpaboTa-
HBl OTKPBITBIM CITIOCOOOM, YacTh 3aKOHCEPBHPOBA-
Ha. Ha mMecte oTpaboTku 3THX MECTOPOKIACHHUH
OCTAITUCh KapbEePhl, OTBAIEL, & TAKKE OOIBIIOC KO-
JMYECTBO MMPOU3BOACTBCHHOTO 000PYIOBAHMS, KOTO-
pBIC MOTYT OBITh PAIUOAKTHBHO 3arps3HCHHBIMU U
TPEOVIOT YTUIM3ALNH KaK PAIHOAKTUBHBIC OTXObI.
Tonbko B xBocTOXpanumute [ Iprkacnniickoro rop-
HOMCTAJLTYPryYe CKOro KOMOMHATA CKOHLICHTPHPOBA-
HO 0TX010B 173 MIIH. TOHH aKTUBHOCTBIO 187 THIC.
Kropm.

o mocieaHero BpeMEHH B CTOPOHE OT 00IIe-
CTBCHHOTO BHUMAHUS OCTABAJCS CIIEC OJHH HCTOY-
HHK PaJUallHOHHON ONACHOCTH, MOCTOSIHHO COIPO-
BOKAAIOMIHH TEXHOJIOTHUYCCKHE TPOLIECCHI IO JOObI-
4ye u nepepaboTke HedTH. ITO - MOUBA H ILIACTO-
BBIC BOJBI B paiioHax 100b4u HE(TH, KOTOPHIC CO-
JeprKaTt NOBBIIICHHY K0 KOHICHTPALHIO TPUPOIHBIX
PaIUOHYKINIOB YPAaHA, TOPHS, & TAKIKE MPOIYKTOB
ux pacnaza. [Ipupoansie paguoHYKIHIbBI KOHLCHT-
PHUPVIOTCS U OCAKIAIOTCS B MECTax cOPOCOB HE-
(TAHBIX BOA, & TAKIKEC HA CTCHKAX TEXHOJIOTHICCKO-
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ro 00opyaoBaHUS U TPYOOMPOBOAOB, AOCTHUTAS AK-
THBHOCTCH N0 abda- ¥ raMMa-H3TyUYCHUIO B COTHU
Y THICSIYH Pa3 NPEBHIIAONTHE (OHOBBIC 3HAUCHUS U
COMOCTAaBHUMBI C KJIacCaMH HHU3KO U CPCAHCAKTHUB-
HBIX PaguoakTUBHBIX 0TX010B [8,12 ]. Tak comep-
»anust Ra* u Th?*? B BepxHEM €J10€ MOYBBI HA TI0-
JSIX UCTIAPCHUS COCTABIISIOT ACCATKU Thicad Br/kr
[8].

Takum oOpa3oM, B HE(PTCHOCHBIX PErHOHAX
Kazaxcrana cymectByer cepbesHas mpodiema pa-
JUALIMOHHOH OMAacHOCTH, TPpeOyromas pa3paboTKu
METOAOB AC3aKTHBALMH U 00C33apayKUBAHUS MOYB
1 OBIBIIHX B YIIOTPEOICHUN TCXHOIOTHICCKUX TPYO.

ITo moacucram [7] paaroakTHBHBIC OTXOABI OT
HeYpaHoebIX MPEINPHUATANH COCTABIAIOT 2,36 MIIH.
TOHH ¢ akTuBHOCThIO 128 Kropu. OcHoBHas vacThb
3tuX 0TX0108B (98%) 0Opazvercs Ha HepTenpomMbic-
nax 3anagHoro Kasaxcrana.

Kazaxcran B cuity 0cOGEHHOCTEH reoaoruyec-
KOTO CTPOCHUS €TO TEPPUTOPHH, HOrarcTsa IPUpPOJ-
HBIMH YPAHCOACPKALIIMH U YIIICBOAOPOIHBIMH Pe-
CypcaMH, a TAKKE HCTOPHUYCCKHX YCIOBUH pa3Bu-
trst B cucteme ObiBiiero CCCP B kauecTBe ChIpb-
¢BOI 6a3bl BOCHHO-ITPOMBILIJICHHOTO KOMILICKCA U
MOJTUTOHOB A CPHBIX HCIBITAHUH, KaK HH OJHA
CTpaHa B MHUPE. HAKOTHJI OOraThli M MEUATbHBIN
OTIBIT OTHOIIEHUH C BEIMYAHIINM OTKPBITHEM XX
CTONCTHUA - PAIUOAKTHBHOCTHIO. JHAYUTEIbHAS
YacTh TCPPUTOPUM CTPAHBI OKA3ANACh 3arpsI3HCH-
HOU NPUPOTHBIMH U UCKYCCTBCHHBIMU PaIHOHY KITH-
Jamvu. CHOKHEHIINM BONPOCOM JUIsSl TOCYAAPCTBA
ABISICTCS PCLICHUE MPOOIeMBl peabUIHUTALIMH 3ar-
PA3HCHHBIX PAIHOHYKIHAAMH TCPPHUTOPHI H IPOOIe-
Ma YTHIIU3ALHN U 3aX0POHCHHS PaIHOAKTHBHBIX OT-
XOJOB.

[ToaBoas UTOT OCHOBHEIM OCOOCHHOCTSM pa-
JHUOSKOJIOTHICCKOH oOcTaHoBKH B Kazaxcrane He-
00XOAMMO MOAYCPKHYTh, UTO B 30HAX PaAUAIIHOH-
HOTO BIIHSHUS BCEX NECPCUNCICHHBIX (PakTOpPOB Ha-
xoautcs okoio 13% teppuropun Kaszaxcrana(oxo-
70 350 TeIc.kM?) ¢ HaceneHueM Oonee 1 MutH ueo-
BEK. IT0 TpeOyeT MTyOOKOr0 U3YUCHHUS X BIUSHUS
Ha 300POBbE JIOACH.

[To mpeaBapuTeAbHBIM MOACUCTAM IS CYIIC-
CTBCHHOT'O 03I0POBICHUS PAANO3KOTIOTHICCKON 00-
ctaHoBKH Ha Teppuropun Kazaxcrana tpebyercs
oxono 1,1 mupxa. monnapos CLIA. TpeGyemsie 3at-
parsl BeCbMa 3HAYUTCIbHBI, HO O3 HIX HCBO3MOXK-

HO TapaHTHPOBAThH 30POBbC HACCICHHSA Cciuac U
JUTst OYTY LIIAX TOKOJICHHH.

JIMTEPATVYPA

1. Ragiological conditions at the Semipalatinsk Test Site,
Kazakhstan:Prelimary assessment and Recomendations for
further study.IAEA, Vienna, 1998.

2. E¢pemos I'D., FOoun C.C. Macmralbbl 3arpsisHeHUs
IIPUPO/THBIX BOJI €CTECTBEHHBIMU Pa/IOHYKIIH/IAMU U UX CBSI3b
¢ 0coOeHHOCTIMU Teostoruu U kimmmMata PK. T'eonorus Kazaxcra-
Ha.1998. - No2. - C.117-122.

3. KoHriermms 3aX0pOoHEHHS PaJM0aKTUBHBIX 0TX010B PK,
Anmater. AAD PK, 1993.

4. MupHble sIepHBIE B3PBIBBL: o0ecIieueHre oOmiei u pa-
JTUAITMOHHON Oe3011aCHOCTH 1P UX ITpoBeieHuu. 1o petakim-
et B. JI. Jlorauea. M.: 3gAT, 2001. -519c¢.

5. llempos H.H., H3uxoe B.I, Av6arxupoe X.5. Ypamno-
BbIe MecToposkieHus Kazaxcrana (pk30reHHble) AnMmarsl: [bI-
1eIM 1995.

6. IlerpoB H.H., SIzukoB B.I, bepuk6oinos b.P. ¥pano-
BbIe MecToposkaeHus Ka3axcraHa (3H0reHHbIe ) ATMathl: 1 bI-
meIM, 2000.

7. T1porpamMma JIMKBHU/IAIIH O4arOB Pa/IA0aKTHBHOTO 3aI PSi3-
HEHUS [P PA3BEJIKE YPAHOBBIX MECTOPOKICHUIA. AMathl, 2002.

8. Pajuoskonoruveckast 00cTaHOBKa Ha Tepputopuu Pec-
myGimukn Kazaxcran (e TerrpoMbICTIOBRIE palfoHbI 3aria HOTo
Kazaxcrana).llox penaxiueii H. M. baesa Anvatel. 1997.-67¢.

9. CeMUIIANATUHCKUI UCTIBITATENBHBIHN ITOJIUIOH. (CO3/IaHUE,
JIeSTeTIbHOCTh, KoHBepeus). Lloj penakimeii B.C. ITlkoapHIKA
— Ammater, 2003. -344c¢.

10. Copoxa IO.H., Monuanos A.H. O6cnenoanme pau-
aroHHON 0GCTaHOBKY B patfone aetictus 110 «Kazpombd-
pam».- [{BetHas MeTamuryprust. Ne2. 1998.

11. Cotpovmsmuuxos H.I'. Dxomormyueckas 3 HAIUMOCTD CO-
JieprKaHU ecTECTBEHHBIX PaIMOHYKIHJIOB B II0/[3¢MHBIX BOJAX
Ha y4acTKax PY/IHBIX MECTOPOK/ICHUH U HaCEIEHHBIX ITyHKTOB
Kazaxcrana. [ eonorus Kazaxcrana. 2001. - Nel. - C. 73-79.

12. Coipomamuuros H.I', Koznoscxuii A.A. llpupona u
HUCTOYHHK BBICOKON PaIMOaKTUBHOCTH COJIEBIX OTIIOKEHUI Ha
CTeHKax TPYO HEPTIHBIX CKBAKUH MECTOPOKACHUS JKeThIOail.
l'eounamuka u Muneparenus Kazaxcrana. Yacts 2. AnMarsl:
PHO BAK PK, 2000. - C.157-164.

13. YueCHo-MeToIUUecKoe PYKOBOACTBO 10 PaJHOIKO-
JIOTUH U 0OPAITICHUIO ¢ PaIMOAKTUBHBIMU OTXO0/IaMH JUIS YCIIO-
uit Kazaxcrana. Anmarsr, 2002. - 304c¢.

14. FOoun C.C. DKoIOoT0- SKOHOMHIUECKHE TIPOGIEMEI pe-
aGUITUTAIIUY T10/[3¢MHBIX BO/T HA Y PAHOBBIX MECTOPOK/ICHUSIX.
Dxonoro-reorpadueckuii BectHrk FOra Poccrm. Pu PIY 2001,
BBbIL1.

15. FOoun C.C. DKOMOro-pajuorHIpoXUMIIEcKast 30HATb-
HOCTB I10/I3¢MHBIX BO/T Ha IU1aCTOBO-UH()UIBTPAIMOHHBIX MEC-
TOpOXIeHUSIX ypaHa B IOxHoM Kazaxcrane. Dkonoro-reorpa-
¢uuecknii Bectauk I0ra Poccun. Pu PT'Y 2000, Bom. 2.

16. SInepnsie uctpitanus CCCP. CemurianaruHCKui 110-
nuroH. o penakrueit B. A. Jlorauesa. — Mocksa, 1997.-320 c.

79




