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OIIIHKA AKTUBHOCTI PAJIIOHYKJIIIIB *'Cs i *'Sr
Y BOJI JJIsI HAITYBAHHS TBAPUH B TOCIIOJJAPCTBAX YKPAIHU

V crarTi [OCHIIKEHO aKTUBHICTH Bcs 1 MSr Yy BOAI Ul HAIyBaHHS TBAapHH 13 IMiJI3EMHUX JPKEped BOMONOCTAYaHHS
iBHIYHO-3aX11HOT, CXiJTHOT, IEHTPaJIbHOI Ta MiBIEHHOI OioreoxiMiuHNX 30H YKpainu. BecraHoBIIEHO, O aKTUBHICTD 37Cs 1 2Sr
Y BOZI i3 Mi3eMHHX JPKEPEN y BCIX JOCHITHUX TOCIOAAPCTBAaX HU3bKA i CKilazae He Oiibire 2 MEK'J'I_I, 110 B THCSUY pa3iB HIKYE
JIONYCTUMUX PiBHIB MUTOMOI aKTUBHOCTI IIMX PaJiOHYKIIIIIB UL IUTHOI BOJIM.

KurouoBi cyioBa: Bonma Ui HamyBaHHS TBapWH, IMiJ3€MHI JDKepella BOJIOIIOCTadaHHS, pagioHyKIimu, nes3ii-137,
CcTpoHIii-90.

IMocTranoBka mpodaemu. Bona Binirpae Han3Bu4aitHo BenuKy (i3ioNoriuHy poib B OpraHi3mi, Bif ii
SIKOCTI 3aJISKUTh 3[0POB’S JitoJei 1 TBapuH. BoHa € 00OB’SI3KOBUM KOMIIOHEHTOM BCIX 0€3 BHHSATKY
KJIITHH, TKaHUH 1 OpTaHiB )KWUBOTO OpTraHi3My, XHTTEMISUILHICTD sikoro 6e3 Hel HemoxumBa. Ha cboromi
3arpo3y 3J0pOB’I0 TBapWH MOXKYTh CTBOPIOBATH PAaNiOHYKIIAM TNPHPOJHOTO Ta aHTPOIIOTEHHOTO
MOXO/PKEHHs (MOMy, CTPOHIIiO, 1Ie3il0, ypaHy Ta iH.), sIKi MOTPAIUIIOTh y TMPUPONIHI BOJAHI JuKepena 3
atMocepHOro MoBiTps 1 IpyHTY. OCOONMBOI aKTyaJbHOCTI MpoOieMa pPaliOaKTHBHOTO 3a0pyIHEHHS
Halyna micis aBapii Ha YoproGumbchkiit AEC, BHACHIIOK AKOI 6y710 3a6pyIHeH0 pagionykmizamu ' Cs i
*Sr 3mauni Tepuropii, moBepxHeBi Ta minzemHi Bomu Ykpaimu, Binopycii, a Takox neskux oGmacreit
Pociiicekoi ®enepauii. Brimouarounck B KOMIoHeHTH 6iochepn, pamionykmizu °'Cs i *°Sr mirpyroTs
TPOIUHUM JIAHIIOTOM Ta i3 IMPOJOBONBYOI0 MPOAYKIIEID POCIUHHOTO i TBapUHHOTO ITOXOJKCHHS
HaJXOIATh B OpraHism jtoaunu [1, 8, 9].

3a nanuMm Jlep:KBOJATEHTCTBA, y NMOBEPXHEBMX BOJAX pidok YkpaiHum akTuBHicTH Cs i'Sr y
MHHYJIOMY POIl B CEpeIHBOMY BiIMOBiAHO cTaHOBHIA: piuka Ilpun’ste — 47,0 i 104 Br/m’; Juinpo —
5,3 ta 6,8; llecua — 1,3 16,1; KuiBcbke — 10,2 142,2; Kaniscbke — 8,9 1 24,1 i KaxoBchbke BOIOCXOBHIIA
— 1,2 1 28,4, [uinpo-By3pkuit auman — 2,5 i 16,4; [liBgennnii byr — 1,2 i 8,0; Jdynait — 1,4 i
11,4 bx/m’. JlomycTuMe 3HaueHHs nuToMoi aktuBHOCTI °'Cs i St y BoJi He HOBUHHO MEpPEBHUIYBATH
2000 Bx/M’[5-7].

AHani3 ocTtaHHIX JochaimkeHb i myOaikamiii. [lutHa Boma Mae OyTr OE30TaHHOI y CaHITAPHOMY
BigHomeHH. B cepenuni XX cromitTa Oyna chopMyinboBaHa TPiaja Tiri€HIYHUX BUMOT JIO0 SIKOCTI MATHOT
BOJIM: TMHWTHA BOJAa TOBHHHA OyTH Oe3leyHa B EMiIEMIYHOMY Ta eMi300THYHOMY BiJHOIICHHSX,
HEIIKiJTTNBA 32 XIMIYHHM CKJIAJIOM i MaTH J00pi opraHoienTu4Hi xapakrepuctuku [4]. Ha croroani s
TpiaJia BHU3HAHA B YCbOMY CBITi, BOHa € OCHOBOIO HAIlIOHAJIBHUX HOPMATHBHHX JOKYMEHTIB IIIOJO
3a0e3MedeHHs IKOCTI BOAM Ta KOHTPOIIO OE3MEUHOCTI 11 CIIOKUBaHHSA [6)].

BpaxoByroun TEMEpIlIHIO EKOJIOTIYHY CHUTYAIlil0 HaBKOJHIIHBOTO CEPEIOBHINA, aKTyaJlbHOCTI
HaOyBa€ THTaHHS PaJi0OaKTUBHOTO 3a0pyJHEHHS MOBEPXHEBUX Ta MiN3EMHHX BOJ. 3a HHUHIIIHBOTO
AHTPOIOr'€HHOI0 PaIi0aAKTHBHOIO HABAHTAXXCHHS Ha JOBKULISA, Yy TOMY YHUCII 1 BOJHI pecypcH, cTae
OYEBHHHM, IO I MpoOieMa BUHIILIIA 32 MEXi ofiHieT Kpainu. Hopmu pasioakTHBHOTO KOHTPOITIO SIKOCTI
MUTHAX BOJ 3aJieKJIapoBaHi B MojoxeHHi «KepiBHUITBO 3 KOHTpOIIO siKocTi muTHOI Bomu» (BOO3);
«SIkicTh BonM, pU3HaYeHa Ut BxuBaHHs MoanHooo» (€C); «OcnoBni Hamionaneni Crangaptu [TutHOT
Bomn» (CIHA EPA); «llutbeBas Boma. ['wmruenmdeckue TpeOOBaHHMSA K Ka4yecTBY BOJBI
HEHTPATN30BaHHBIX CHCTEM IMUTHEBOrO BonocHaOxkeHus. Konrpons kauectBa» (PB, P®); «[irieniuni
BHMOTH JI0 BOAU NMUTHOI, MPU3HAYEHOT ISl CIIOKUBAaHHSI JIIoanHOIO» (YKpaina) [2].

BpaxoByroun HeOe3leKy TEeXHOICHHOTO 3a0pyqHEHHS paJioOHYKIIJJaMH BOJHUX PECypCiB, sIK,
HaANpUKIaa, BHACHiIOK aBapid Ha YopHoOunbebkilt AEC Ta aromuiii cranii Ha o. dykycima (Smowis),
ix mepiox HamiBpO3Majy, 3JaTHICTh O TOPU30HTAIBHOT Ta BEpTHKAILHOI Mirparii [8, 9], BBakaemo, 1110
BHMBYCHHS pajiamiiiHol Oe3NeKH MUTHOI BOJAM € Ba)KJIMBUM 3aBJaHHSM OI0JIOriUuHOI Ta BETEPUHAPHOL
HaYKH.

MeTta nocriameHHs1 — BUBYNTH TOKA3HUKHU paJliallifHOT Oe3IeYHOCTi BOAM JUTS HAITyBaHHS TBapUH Y
rocroaapcreax Y KpaiHu.

Marepianu Ta mMeroau aociaimkenb. HaykoBy poGorty mpoBoauinu ynpomaosxk 2011-2012 pp. Ha
IBAJISITH MOJOYHO-TOBAPHMX (epMax BICIMHAIIATH TOCHOJAPCTB 13 PI3HUM aHTPONOTCHHUM
HABaHTa)XEHHSM, SIKi PO3TANIOBaHI y YOTUPHOX OIOreoXiMidHMUX 30HAX YKpaiHu. 3pa3kd BOAW, IO
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BHUKOPUCTOBYETHCS JIJIsl HAllyBaHHSI TBapHH Yy TOCIOJAapCTBaX, BiIOMpaN i3 IBOX TOYOK (CBEp/UIOBHHA i
HaIyBaJIKa) IIOCE30HHO, BIIIOBIHO /IO METOHKH.

Boay ais pagionoriyHux JIOCIIKEeHb BIIOMpaId Y YUCTHH CKIISTHUH mocyn o0 emoM 1,5 ,Z[M3, rep-
METHYHO 3aKyIOPIOBAJIH 1 HAKJICIOBAIM STUKETKY, Ha sKi 3a3Havyayid Miclie BinOopy (o0macth, paiioH,
rocrosapctso, ¢epma), aaty Bigbopy i Homep 3paska. JoCHipKeHHs BMICTY paJiOHYKIiIiB y BOi
MPOBOJIMJIM CITUIBLHO 31 CHIBPOOITHUKAMU pasionorianoro Bigainy Y “Bomunceka PJIJIBM” Ha npunani
YCK “T'amma ITmroc” 3riguo 3 merogukamu I'OCT 2395088, ICTY ISO 9696-2001.

Pe3y/1bTaTH J0CHITKeHL Ta iX 06roBopeHHsi. Pe3ynbTaTé 10CTikeHs akTHBHOCTI ~ Cs i *°Sr y
BOAI JUIS HAaNyBaHHS TBapUH TOCIIONAPCTB IMIBHIYHO-CXITHOI, 3aXiJHOI, LEHTPaJbHOI Ta MIBICHHOI
OioreoxiMiYHHMX 30H HaBelleHO y Tabmuisx 1-4. Y Boai mii3eMHOro JhKepena, sSIKy BHKOPHCTOBYIOTh JUISI
MATHOI'O BOJIOCIIOXKMBAHHS, JOMYCKAEThCS aKTHBHICTh PaIIOHYKIIIIB IIPUPOJHOIO MOXO/DKCHHS, ajie B
KUTBKOCTSIX, SIKI HE MEPEBUIIYIOTh TPAHUYHO JIOMYCTUMHUX ISl BIAKPUTUX Bopoiim. Hopmu panianiitnoi
Ocsriekn  Ykpainu (HPBY-97) mepenbauarorh oOMEKEHHS pIBHIB MUTOMOI aKTHBHOCTI MPUPOIHUX
pamiOHYKIIiIB y BOJI apTe3iaHChKHUX CBEPIIOBHH, a came He Ginbmie: ~’Rn — 100 Bk, *°Ra — 1,0 B
' Ra — 1,0 Bxur', cymaproi akTMBHOCTI mpupomHoi cymimi isoromiB ypany — 1,0 bxn' Ta
TeXHOTeHHMX pafionykrigis ° Cs i *Sr — 2 b [2, 3].

JlocmipKeHHsST TMOKa3aid, 0 y II’ATH TOCHMOJapCcTBaX IMiBHIYHO-CXIAHOI OIOreoXiMIYHOI 30HHU
VYkpainu, ski 3HaxoaaTecst y YepHiriBebKiit Ta JKuToOMHUpCHKii 0051aCTSIX, Y BOAI Ul HAITyBaHHS TBApUH B
cepenHbOMY akTHBHICTh - Cs ckimagana 1,90 mbx-a' ta *°Sr — 1,74 MBi-n (Ta6. 1). ¥ Boxi rocrionapcts
3aximgHoi Gioreoximiunoi 30mM Ykpainu (Bomuuchka Ta JIbBiBCchKa 06nacTi) akTBHicTH ' Cs B
cepenaboMy cranoBuna 1,91 mBi-r' ta *°Sr — 1,73 MBxer™ (Tabu. 2).

Tabnuus 1 — AKTUBHICTB pagioHyKTigiB Cs i MSr Y BOJi /Uil HANTYBaHHS TBAPHH IOCIIOJAPCTB MiBHiYHO-CXiHOI
OioreoximMiuHOl 30HM YKpaiHu, MBK/}IM3, Mtm,n=4

1
I'ocomapcTBo s St

[TOIT im. BoiikoBa, cmt. Muxaiino-Konroounckke, UepHiriBcbkuii paiioH,

M 1,92+0,01 1,74+0,01
YepHiriscbka obuacTb

CBK «Ilomicesy, c. KyBeunui, UepHiriBcbkuii paiion, YepHiriBcbka 001acTh 1,89+0,01 1,69+0,01

IIpAT «YepHiriBcbKe IIEMITiAIPHEMCTBOY,

s L .. 1,82+0,01 1,66+0,01

c. loxuk, YepHiriBchkuil paiioH, YepHiriBcbka 001acTh
MITOCII «Ickpay, c. JJonatuui, OneBchkuii paiioH, JKuromupcbka 0071acTh 1,95+0,01 1,78+0,01
ITOCII «3ipkay, c. 'opboBe, EMenbunHCHKHUI paiioH, JKutoMupchKka 00JacTh 1,96+0,01 1,84+0,01
Cepenne 1,90+0,05 1,74+0,07

Tabnuus 2 — AKTUBHICTB pagioHyKTigiB Cs i M'Sr Y BOZi /Uil HAITYBAHHS TBAPHH TOCIIOJAPCTB 3axiaHoi OioreoxiMiunoi
30HM YKpainu, MBK/nM’, M#m, n = 4

I'ocnionapcrso e Sy
CIIIIII «Patby, c. ParHi, JIyupkuit paiion, BonnHcpka obacts 1,96+0,01 1,82+0,01
CI'T30B «opomuie-2», c. 'opoguine, JIynpkuii paifon, BonmHcbka 061acTb 1,94+0,01 1,76+0,01
ITOCII im. IBana ®panka, c. 'youn, 'opoxiBcekuii paiion, BonuHacbka 061acTb 1,81£0,01 1,67+0,01
[MAD «binmii Crik-1», c. Komapis, Cokanbcbkuii paiion, JIpBiBcbKka o6sacTh 1,95+0,01 1,79+£0,01
[MAD «binmit Crik-2», c. Bonuist, Cokanbcbkuii paiion, JIpBiBcbKka 001acThb 1,92+0,01 1,64+0,01
Cepenne 1,91£0,06 1,73+£0,07

VY Boai JUIs HamyBaHHS TBapHUH ITSITH TOCIIONAPCTB IEHTPAIBbHOI OioreoxiMiuHol 30HH YKpaiHu, 1m0
3HaxomAThcsl y KuiBchbkii Ta BiHHMIBKIH 00JacTsIX, B CEPEIHHOMY AaKTHBHICTD B1Cs  cknamana
1,97+0,02mBx-1" Ta *°Sr — 1,80+0,03Mmbk-1" (Ta61. 3). Y rocromapcTBax MmiBACHHOI Gi0r€oXiMidHOT 30HH
Vipainn (KipoBorpajaceka Ta JlHimpomerpoBckka o6mnacti) akTuBHiCTE °'CS y BOLI B CEPETHBOMY
cranosmia 1,89 mbx-' ta *°Sr — 1,30 Mk (Tabm. 4).
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Tabnuus 3 — AKTUBHICTB pagioHyKTigiB 3Cs i *Sr y Boni aus HAIIYBAHHS TBAPHH IOCNIOJAPCTB HEHTPAJIBHOL
OioreoximiuHol 3001 Ykpainu, mbx/am”, M+m, n =4

T'ocnionapcrso e Sy
TJB «Tepesunen,cmt. Tepesune, binonepkiBebkuii paiion, KuiBcbkoi obnacri 1,99+0,01 1,75+0,01
TOB ®K «Arpo-Jlinep Ykpaina», c. IsaniBka, binouepkiscbkuii paiion, Kuiscbka o0nacts 1,98+0,01 1,79+0,01
TOB «Ocrtpiticeke», ¢. Ocrpiliky, binonepkiBcpkuii paiion, KniBcbka obmacts 1,99+0,01 1,81£0,01
IIT «PaniBcekey, c. PaniBka, KanuniBchkuit paiioH, Binanmpka obnacts 1,93£0,01 1,84+0,01
CBK «Masik», c. I'myxisui, Kozstuncbkuii paiion, Binauibka o6macTb 1,96+0,01 1,84+0,01
Cepenne 1,97+0,02 1,80+0,03

Tabnuusg 4 — AKTUBHICTB pagioHYKTigiB Cs i *'Sr Y BOZli Uil HAITYBAHHS TBAPHH TOCIIOJAPCTB MiBJeHHOi 6ioreoximiunoi
30HU YKpaiHm, MBK/}IM3, Mt+m,n=4

T'ocnionapcrso B7cs Sy
TOB «Iporpecy, cmt. HoBropozka, KipoBorpancekuii paiion, KipoBorpanceka oonacts 1,83£0,01 1,55+0,01
JIIAT «Enithe-1», c. Co3oniBka, KipoBorpancekuii paiion, KipoBorpaceka o0nacts 1,85+0,01 1,51+0,01
JIIAT «Enithe-2», c. Crenose, KipoBorpazcskuii paiion, KipoBorpaaceka 06nacts 1,82+0,01 1,54+0,01
JIIAT «YepBonwuii maxrapy, c. Binbne, KpuBopi3bkuii paiton, J{HinponerpoBcbka 001acTh 1,96+0,01 1,69+0,01
TOB «®axrop [I», c. Hua Tpynosa, Anocronbcekuii paiioH, J[HinmponeTpoBcbKka 00J1acTh 1,99+0,01 1,75+0,01
Cepenne 1,89+0,08 1,60+0,10

[Moce3oHHO akTHBHICTH ~'Cs i *°Sr y BOAI MiA3EMHHUX JDKEpeNd yCiX MOCIIAHUX TOCHOAapCTB
Maiike He 3MiHIoBajacsa. 3 JaHuX Ta0onunb 1-4 BHIHO, 0 aKTHBHICTH B7Cs i °Sr y BOJII MiJI3eMHUX
JOKepell MIBHIYHO-3aX1AHOT, CXIIHOT, IIEHTPaabHOI Ta MiBIACHHOI 010reoXiMIYHUX 30H YKpalHU Maibke
OJHAKOBA, TOMYy W0 pamionykmiam ~'Cs i *’Sr yTpuMyIOThCS BEPXHIMH TOPM30HTAMH IDYHTOBHX
MopiI.

BucHOBOK. JIOCITi/DKeHHS TI0Ka3aly, MO aKTUBHICTh ~'Cs i *'ST y BOMI JUIA HaIyBaHHs TBAPHHH i3
MIA3EMHUX JUKEPEN Y BCIX JOCTIIHUX T'OCIOAApPCTBaX HHU3bKA W CTAHOBHUTH HE OuIbIIe 2 MBK~J1'], 110 B
TUCAYY pa3iB HIDKYE JOIMYCTUMUX PIBHIB MUTOMOI aKTUBHOCTI ITUX PaJiOHYKIIIIB JUIS TUTHOI BOJIY.
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OueHka aKTUBHOCTH PAIUOHYKJIUA0B 137Cs u "Sr B BOJe [JIf1 IOCHHS JKUBOTHBIX B X03fliCTBax Y KpauHbI

B.M. Cokoirok

B crathe noka3aHo HM3ydyeHHE aKTUBHOCTU paL[I/IOHyKJ'lI/IJZLOBl37CS u *°Sr B BOJE JUIS MOGHHS JKUBOTHBIX M3 TOJ3EMHBIX
HCTOYHUKOB BOIOCHAOKEHUSI CEBEPHO-3aI1aTHOH, BOCTOYHOH, I0r0-3aI1aJHOM, LICHTPAJIbHON 1 OMOr€OXUMHYECKHX 30H Y KpauHbIL.
YcraHoBIEHO, YTO akTuBHOCTE > 'Cs u *Sr B BOJE M3 TON3EMHBIX HCTOYHMKOB BO BCEX OIBITHBIX XO3SIICTBAX HHU3Kas W
cocraBiiseT He Ooiee 2 MEK~J1", YTO B ThICAYY pa3 HWKE JIOIMYCTUMbIX YPOBHEH yJI€JIbHON aKTUBHOCTH 3THX PaAMOHYKIMIOB JUIs
MUTHEBOM BOJBI.

KitioueBbie cioBa: Boma Uil IMOSHHS JKMBOTHBIX, ITOJ3EMHBIE MCTOUYHHKM BOJIOCHAOXKEHHS, PaJHOHYKIHABI, 1e3nii-137,
CTpOHIMHA-90.
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