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OLITHKA HAJIXO/KEHHS *’Cs 1 *’Sr B OPTAHI3M

JIIMHUX KOPIB HA PAIIOAKTUBHO 3ABPYJIHEHNX
ATPOJIAHJAIIA®TAX HEHTPAJIBHOI'O JIICOCTEITY

Y BUIIAJIEHUH MTEPIO] YOPHOBNJIBCBKOI KATACTPO®U

[IpoBeneHo OIIHKY HaIXO0IKEHHS 1370 i %0Sr 3 KOPMOM B OpTaHi3M IiHHNX KOPIB Ta HAKONMYCHHS MUX PaIioHYKIIIIB Y
MOJIOI 1 THOMOBIIT Maci Ha pamioakTHBHO 3abpymHeHux Teputopisx LlenTpansuoro Jlicocreny Ykpainn. BuznadansHuMu
YUHHAKAMH pOPMYBAHHS THTOMOT aKTHBHOCTI °'Cs 1 *°Sr y MoJoIi KopiB € 0GCATH HATXODKEHHS IHX PalioHYKIiIB 3 KOp-
MamMu 3 1000BOro paiioHy, sAKI 3aJieKaTh BijJ CKJaLy PalioOHy Ta LILHOCTI 3a0pyAHEHHS IPYHTIB, HA SKMX BUPOLLYIOTHCS
KOPMOBI KyJbTypH. JlOCIDKEHHSs moKas3au, 110 Ha PagioakTUBHO 3a0pyaHeHux arponanawadrax LlentpansHoro Jlicocremny
MOJKHA BUPOLLYYBATH KOPMOBI KYJIbTYPH JUlst TOAIBIL AiHHUX KOPIB TA OTPUMYBATH MOJIOKO O€3 0OMEXEHb.

MuToma axtussicts *¥'Cs 1 °°Sr y MonoLi KOPIB NPAMONPONOPLIAHO 3a71EKNTH Bij AKTUBHOCTI X PALIOHYKIIAIB y KOPMAX
A06oBoro paujony. B 1 11 Mosioka konuentpyerses 0,58-0,85 % ¥'Cs 1a 0,13-0.19 % *Sr, a 3 1060BUM HAZ0EM BUAINAETHCS Bil-
noBiIHO 5,74-7,90 % Ta 1,31-1,90 %, 110 HaIX0MTH 3 KOpMaMH JOOOBOTO partiony. Mojoko, OTprMaHe Ha paJi0aKTHBHO 3a0py-
nHeHnx tepuropisx Llentpaistoro Jlicocreny, Binosinae kpurepism pajaniitaoi Geamexn JP-2006 3a axtusricrio '>'Cs i *Sr.
V moron axtuemicts 'Cs i St ne nepepmirye 10 % 3HAUEHIS JOMYCTHMIIX Tiri€HIYHAX HOPMATHBIB

OcHoBHa yacTka paaionykiiais (o 90,0 % ¥cs 90Sr), IO HAJIXOJSATh 3 CPEIHBOT000BUM PallioOHOM TOJIBIII KOPIB Ta
MiJICTUIIKOIO, NIEPEXOANTb Y THOHOBY Macy. 'HOHOBY Macy KOpIB 3 Paji0aKTHBHO 3a0PyAHEHUX TEPUTOPIH MOXKHA BUKOPHC-
TOBYBATH TIJIbKM B MEXKaxX rOCNOAAPCTB, [€ BOHA OTPUMYETbCS. Y pasi BHECEHHs FHOI0, OTPUMAHOrO Yy rocrnojapcTsax, Lo
po3sraiioBaHi Ha paaioaKTUBHO 3a0PyJHEHUX TEPUTOPISIX, Y IPYHTH YMOBHO YUCTUX TEPUTOPii HEOOXiJHO KOHTPOJIIOBATH B
uiii axrusuicts pagionykniais *’Cs i *°Sr.

K11040Bi ¢;10Ba: pajioakTHBHO 3aGpy/HeH] arpoasymady, pagionykin, ' Cs, *Sr, pocimHHMI KopM, JiiiHi Kopo-
BH, MOJIOKO KOpiB, THOIOBa Maca KOpiB, JIICOCTEHOBA 30Ha.
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MocranoBka nmpoodaemu. Braciigok HopHoOuibehbkol karacTpodu 3HA4YHA TEpUTOPist YKpaiHu,
binopyci, Pocii Ta kpain 3axignoi €spory, nepeayciv Ckanjmnasii tTa AJIBIIHCEKOrO PEriony 3a3Ha-
Ja CTIHKOTO pamioaKTHBHOTrO 3a0pyaHeHHs [1-3]. B YkpaiHi 3a0pymHeHHs 3a3Haiia Maike BCSI TepH-
topis Ilomiccs Ta 3HayHa wactuHa Jlicocteny miBaeHHimme Kuepa. Jlo 30H pamioaKTUBHOTO 3a0pya-
Heuns Oyso BijHeceHo 2293 HaceneHux myHKTH y 74 paitonax 12 o6uacreii (Binnuiska, BonuHcbka,
JKutomupcrka, IBano-Opankiebka, Knibcbka, PiBHeHChKa, CyMchKa, TepHOMIbChbKa, XMETbHUIIBKA,
Yepracbka, YepHiBeubka, UepHiriecoka) [3]. IIpu upomy Oyno 3a0pynHeHo Maiike 9 % cimbchbKOroc-
MOJIAPCHKUX YIiJb 3 PI3HUM THIIOM IPYHTIB Ta PiBHEM iX 3B0JIOKEHHS. OCOOIUBO TSIKKUMHA HACIIIKU
asapii cramm juist Lomices, miBHiuaux gactun Bojuracskoi, JKuromupcerkol, KniBcbkoi, PiBHEHCHKOI i
YepHiriBcbkoi 00IacTel, TEpUTOPIT IKUX 3a3HATN HAXOUIBIIOT0 3a0pyaAHEeHHS [4].

3abpyauenns rpynris arponanamadgris *'Cs i *’Sr uuni € oaniecio 3 HallaKTyanbHIIINX EKOIOTiY-
HUX 1poGIEM JUIs CilbCHKOTOCIIOAAPCHLKOTO BMPOOHUITBA. [PYHTH CLILCHKOTOCIONAPCHKUX YTijib
CTaIHM CBOEPIAHAM JIETIO i MepIIOK TaHKo0 y Mirpatii *'Cs i *°Sr TpodiuHUMH NaHIFOraMH arpoeKo-
cucteM [4-8]. Pamionykmian B7Cs ta QOSr, MArOY¥ XIMIYHI BJIACTUBOCTI, ITOAI0HI 1O KA Ta KaJIbLio,
JIOCUTb JIETKO 13 IPYHTY 3a1y4aloThCsi y OI0reHHy Mirpailito TpOQiuHUM JIAHIKOIOM «IPYHT — POCIIMHA —
TBAPUHA» i HAKOMUYYIOTHCS B OPraHi3aMi TBAPUH Ta IPOJIOBOIILUIH npoaykiii [8—13].

Ha panmioakTrBHO 3a0pyIHEHMX arpojaHAmadTax poCINHHANR KOPM CTa€ IKEPEIoM HaAXOIKCHHS
'¥Cs i *Sr B oprauizm kopis. B opranizmi TBApHUHHU Paj[iOHYKIIH 13110 HAKOIMHUYIOTECS IEPEBANKHO
B M’SI30Bii TKAHMHI, @ CTPOHLIIIO — Yy KICTKOBIH Ta BUALISIIOTLCS 3 MOJIOKOM, ceuecto i kaiom [4, 8, 14-18].
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MoJI0K0 Bijlirpae BKIJIMBY POJIb Y XapuyBaHHI JIFOJINHH, IO 3yMOBJIIOE HEOOXIIHICTh MOCTIHHOTO MO-
HITOPUHI'Y pamioeKoMOriuHoi cuTyanil, ominky HakomuueHns > Cs i *’Sr Ta 3’ AcyBaHHS 3aKOHOMipHO-
CTeH Iepexoy IUX padioHyKIiAiB y npoaykuito [4, 19-21].

CI10’KMBaHHST HACEJIEHHSIM TIPOI0BOJILYOT ITPOAYKIIT, 3a0pyAHEHOT ¥7¢s 1 S, TIPU3BOIUTH JIO JIO-
JIATKOBOT'O BHYTPINTHHOTO OMPOMIHEHHS OpraHi3My JIIOJMHN TIOHAJ TIPUPOJIHI PiBHI, a 11e 3yMOBIIOE
HEOOXiAHICTH BUPOOHUIITBA MPOAYKLIT 3 MiHIMaIbHUM YMICTOM LUX PamiOHYKIiJIB, SKUi HEe TIEpeBH-
Y€ BCTAHOBIICHUX TIT€HIYHUX HOPMATHBIB. JIjist TpoTHO3YBaHHS 3a0pyHEHHS TBAPUHHUIILKOT TIPO-
IOYKINT i OOMEKEHHS HaIXOKESHHS ¥cs i °Sr Oprafi3m JIIOJMHY HEOOXiJIHO 3HATH OCHOBHI 3aKO-
HOMIPHOCTI 1X TIOBEAiHKUA B OpraHi3Mi TBApHH Ta KiJbKICHO OLIHIOBATH MPOLECH iX MEPEeXoAy B IPo-
YKL TBapUHHULTBA [22-27].

Benennst arpapHoro BHPOOHHUIITBA HA PaJIi0aKTHBHO 3a0pyJHEHUX TEPUTOPIsX TOTpedye mocTii-
HOTO MOHITOPHHIY pajialiliHOi CHTyalii, 3’ICyBaHHS MpOLECiB i 3akoHOMipHOCTell Mirpamii *'Cs i
*Sr TpodiuHuME MaHmIoramMu arpoexocucTeM. OLHKA TOTOKIB PamiOHYKIifiB, IO 3a7y4aroThes y
OioreHHy Mirpaiito i3 IPOJYKIIEIO ClIILCHKOTOCTIONAPCHKOT0 BUPOOHUIITBA, Ma€ HAYKOBE Ta TPAKTHY-
He 3HAYEHHs JUIS YIPABITiHHS MOTOKaMK paionykiiis ' Cs i “°Sr 3 MeToI0 BUpOGHHIITBA TIPOYKILT 3
MIHIMATbHUM YMICTOM IIMX PamgioHYyKIimiB [4, 22-24].

AHaJi3 ocTaHHIX AocTimKeHb i mydaikamiii. [Ticis YopHoOuischkol KaracTpodm MUHYIIO TTOHA
Tpu xecsiniTs. Bracminox posmany " Cs i *Sr moma Tepuropiii i3 BHCOKOIO miinmbHiCTIO 3a6py-
HCHHA B LIJIOMY 3MeHIMNacs B 1,5-2 pasu, omgHak npoOiieMa pafioaKTHBHOTO 3a0pyIHEHHS arpoJiaH-
miadTiB 3aMUIIAEThCS aKTyalbHOO [3, 8, 22-24].

3 orysyly Ha Te, M0 MOJIOKO € BaXXJIMBUM XapPUOBHM IPOAYKTOM, HOTO PaJlioHyKJIiIHOMY 3a0py/i-
HEHHIO TIPUCBSIYEHO 0araTo mochimkeHs [8, 13—16, 21]. BectaHoBneHo, 1o mepexif Bcs 1 Sr 3 KOp-
MIB Y MOJIOKO 3aJISKUTh BiJl PiBHA 1 IIOBHOIIHHOCTI TOMIBII, BIKY, MPOAYKTHBHOCTI KOPiB, BMICTY B iX
parfioHi Kajiio Ta Kajbllifo. Y JIHHKX KOPiB 3HAYHA YaCTKa 37Cs i *Sr BuBOAMTHCS 13 Oprafiamy 3 Mo-
JIOKOM. Y TIepioj1 piBHOBAry Mix HaJIXO/PKCHHSIM Ta BUBEJICHHSIM 3 OpraHizMy 37Cs i *°Sr, 3 1 71 movio-
ka BuBoguThes 0,46—1.25 % 'Cs ta 0,12-0,16 % *°Sr Big 006OBOrO HAOXOIKEHHS 3 KOpMOM. Y BU-
COKOMPOIYKTHBHUX TBapuH KoedirieHTH mepexomy 'Cs 3 KOPMIB Y MOIOKO CyTTeBO Hipkdui (0,46—
0,7 %). 3a criitoBoro yrpuMamms Kopis 3 uHagosmu 12—15 11 ua 106y koedimient nepexogy - Cs 3
pauioHy B MOJIOKO CTaHOBUTH y cepenHbomy 0,7 %, a 3a macoBuuiHoro nepioay — 0,9 %. Le 3ymoBie-
HO TMOiJaHHAM TBapUHAMH Pa3oM 3 TPABOIO IPYHTY 1 IepHUHHU. BCTAaHOBIEGHO TAKOXK 3B SI30K MiXK yMic-
TOM KJIITKOBHHH Y parioni KopiB 3a criitoBoro yrpumanus i nepexozom "~ Cs y Monoko. Y pasi 36i-
JIBIIICHHST BMICTYy KJIITKOBHHHU B pamioni 3 1,3-1,8 50 3,1 xr/1o0y BijiMivaeThCsi 3SMECHIIICHHSI TIEPEXO/TY
"7Cs Bin 0,9 10 0,7 [10, 13-16, 21, 28].

Amnaii3 JliTepaTypHUX JRKEpell 1oKa3as, 0 B YKpaiHi 3aJIMINAl0ThCs 1 JICKUIbKa JISCSITKIB HAace-
JIEHUX TYHKTIB y Kuromupenkiit, PiBnenchkiii i Bonmucbkiit ofmacTsx, e THTOMA akTHBHICTS '~ Cs
MOJIOIII KOPIiB TIepEBUIIye BUMOTH ACPKaBHUX TirieHi4YHuX HopMmaTuBiB (JIP-2006) o 6 pazie, a Mel-
KaHIIl IIMX TePUTOPIH 3a3HAIOTHh BIUIMBY MOAATKOBOTO OMPOMIHEHHS, PIBCHb SKOTO MEPEBUIIYE JTiMIT
JI031, YCTAHOBIICHUH JIJIsl HACCJICHHSI HOpMaMH pajiiaiiinoi 6e3rnexn Ykpainu [21, 29-31].

BerasoBneHo, o BuBeaeHHs ' Cs 1 *Sr 3 opranisMy KopiB BiIGyBaeThCs MepeBakHO depes Y-
HKOBO-KHITKOBUH KaHan (10 90 %), Hupku (10 2 %) i Modo4Hy 3ano3y (mo 6 %) [10, 13-16], mo 3y-
MOBIIIOE HEOOXiIHICTh BUBUCHHS TMTAHHS HaKommueHHs ° Cs i *'Sr y rHOMOBIH Maci KOpiB, Ky B 0-
JIAJIBIIIOMY BUKOPUCTOBYIOTH SIK OpraHivHe J00pUBO JIJIsl IPYHTIB.

Ha nymky BueHux, pamioaktuBHe 3a0pyaHeHHs LleHTpanbHoro Jlicoctemy Ykpainu HeOe3neyHe
4epe3 HasBHICTb JIUITHOK [MOMiPHOI0, CEPE/IHLOr0 Ta MICLSIMU CHUJIBHOTO 3a0pyJIHCHHS HA JIOMIHYIO-
yomy (oni cnabroro [22]. He3Baxarouu Ha Te, 1110 Ha 3a0pyHeHux Tepuropisx Jlicocreny otpumy-
FOTh TIPOAYKIIIO 31 3HAYHO HikunM BMicToM 'Cs 1 *°Sr, Hix Ha Iomicci, iX piBHI y JecsTkH pasis me-
PeBHUIIYIOTH (POHOBI, piKCOBaHI O aBapii.

MeTo10 ToCTiKenHst Gyiia oLiHKa HaaxopKkenns pagionykniais °'Cs i “’Sr B opramizm jiiinux
KOpIB 3 KOpMaMH Ta iX HaKOMUYCHHS Y MOJOLI Ta THOHOBIM Maci Ha pamioaKTHBHO 3a0pyIHCHHUX ar-
ponanamagTax UCHTPAIbHOT YACTHHU JIICOCTENOBOI 30HH Y BiajaneHui mepiox YopHOOMIBCHKOT Ka-
tactpodu. Jlocmimkysanu axrusnicts 2'Cs i “’Sry rpynTax, KopMax, MoJIOLi, rHOHOBII Maci i oni-
HIOBaJIM IX HAKOIIMYEHHSI.

Marepiai i MmeToguka gocaimkennst. Jocaimkenss npopoaunmu y TOB @K «Arpo-Jlimep Ykpai-
Ha» i TOB «Hazis» Ta noMaimHix rocrnoaapcTsax surernis cin Mocunieka i Tapacika binonepkich-
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Koro paiony KuiBchkoi 0071acTi, SIKi 3HAXOAATHCS B 30HAX Pai0AKTHBHOIO 3a0pyIHEHHS BHACIIIOK
YopuoOunbchkoi katacTpou. 3rifHO 3 JAaHUMH €KOJOT0-arpoXiMivHOl macrmopTH3alii, IPYHTH Cillb-
CBKOT'OCMIOAPCHKUX YTiAb Yy TOCHOAPCTBAX, AC¢ BUKOHYBAIHW JOCTIIHKCHHS, CKIATAI0OTh YOPHO3EMHU
THTIOBI JIETKO- Ta CEPEAHBOCYTIIMHKOBI 3 yMmicrom rymycy 2,8-3,2 %, mtienicTio rpynty 1,18-
1,25 r/em’, cepeanivMi 3HAYEHHSIMH BMICTy OOMIHHOTO Kajiiio, KajibI{io Ta MAlOTh HEHTPAIbHY peak-
wito cepenosuia BogHoi Butskku. Y TOB «Hazis» pienb 3a6pyaHenus rpyutis *’Cs ¢TAaHOBHTB Bix
104 10 396 kBk/M” 1a *°Sr — Bix 9.4 10 36,2 kbr/M’. Y TOB ®K «Arpo-Jlinep Vipaina» rpyrta ma-
10Th minsHicTh 3a0pyaHenns °'Cs 37-284 kBr/m” ta *Sr — 7,5-32 xbr/v’. IlinsricTs 3a0pyaHensst
IPYHTIB MPUCATUOHHX TIISHOK C. Nocumieka ¥'Cs cranosuts Bix 206 1o 380 kBk/m> Ta *°Sr — Bin 24
10 38 kbr/M>. V ¢. TapaciBka piBeHb 3a0pyaHeHHS IpyHTiB ' Cs cTaHOBHTH Binx 57 10 136 KBk/M® Ta
PSr — 10,5-20 kBx/m* [17-18].

VY rocnogapcTBax KOpoBaM 3roJOBYBalH Y BECHSHO-NITHIN Mepion 3€JICHY Macy JIOLECPHHU, BUKO-
BIBCSHOI CyMillli, KYKYpPYA34, THUKY LYKPOBUX OYpSKiB, IEpTh ILICHUYHY, SYMIHHY, & B OCIHHBO-
3UMOBHH 1EPi0jl — CHIIOC KYKYPYI3SHHUH, COJIOMY TIIIEHUYHY, SIMMIHHY, TOPOXOBY, JIEPTh IMIIEHUYHY,
SYMIHHY, TOPOXOBY. ['0/1iBIII0 3/1iliCHIOBAIIN TpWdi, KOpiB He Bumacanu. CepeHbo000BUH Haiit MO-
JIOKa Ha OHY (ypaskHY KOPOBY YIIPOJOBXK NOCIITHOTO mepioxy craHoBUB 10-12 .

Jlu1st TIpOBeJISHHST JIOCIII/KEHD OyI10 BiiOpaHo cepejiii 3pa3ku KOPMiB, MOJIOKA Ta THOMOBOT MacH. AK-
tuBmicts 'Cs Ta *Sr Busnauamm na YCK “Tamma ITimoc U™ 3 nporpammmm 3abesneuensm “TIporpec
2000” y naGopatopii kadeapn Gesneku xuTTemisIbHOCTI binonepkiscskoro HAY. Axtusnicts 'Cs Bu-
3HAYAIN METOIOM CIIMHTIISAIIAHOT TaMMa-cIieKTpoMeTpii B mocyauHi MapiHesi eMHICTIO 1 J1 Y HATHBHUX
3pasKax M Micis X Qi3nIHOro KOHIIEHTPYBAHHS, a PS¢ — micost PaliOXIMITHOTO BHIIICHHS METOIOM CIIH-
HTWISIIHHOT OeTa-CIeKTpoMeTpii 3rigHO 3 MeTOAUKaMU NpOBeNeHHS BuMiptoBaHb [32-37]. JlaHi mocii-
IDKEHb 0OpOOJISIIM CTATUCTUYHHM METOIOM 13 BUKOpUCTaHHAM Tiporpamu Microsoft Excel 2016. [Tutomy
axTuBHicTs °'Cs Ta *’Sr po3paxyBajid Ha HATYPAJIEHY BOJIOTICTh 3PA3KiB.

OcCHOBHI pe3yJbTaTH TOCTiMKeHHs. Pe3yiibTaTs JIOCII/PKEHHS OOCSTB HAIXOKCHHS s 1S
3 KopMaM# OOOBOT'O PAIliOHY, iX aKTUBHICTh Y MOJIOII KOPiB Ta Koe(illl€HTH Mepexomy HaBeIAeHO Y
TG 1. 3 naHux TaGIuIi BUAHO, 10 HAWBMILOK aKTUBHICTD = Cs i °Sr Oyna y cepeAHbOA000BOMY
parioni kopiB TOB «Hais», jie niijsHICTh 3a0pyIHEHHS yrijas HalBUINA. 3HAYHO HIKUOO, B CEPE/I-
HbOMY BIBIYi, aKTUBHICTh 3a3HAYCHHUX PadiOHYKIiAIB Oyna y moboBoMy paiioHi kopiB TOB ®K «Ar-
po-Jlinep YkpaiHa», e piBeHb 3a0pyTHEHHS MOJIB 3HAYHO HIDKYHH.

Ta6muns 1 — O6esirn naaxomkennst Cs i *°Sr B oprauizm aifinnx Kopis Ta ix HAKonMYeHHs y MooOMi*, M+m, n = 36

AKTHBHICTb Y T00OBOMY IMuToMa aKTHBHICTD KIIB 1 1 Monoxa, KII B noGoBuit
[lokazHuku Lo, . e o
parutioni, bx y MoJoni, Br/m** % Hamii, %
& 1370y 545,0£194,2 4,1£1,33 0,76+0,05 7,6+0,37
% a S 201,0-930,0 1,7-6,7 0,68-0,82 6,4-8,0
8= 90g, 805,1£215,4 1,440,39 0.1720,01 1,740,11
= 400,8-1186,5 0,7-2,1 0,16-0,19 1,5-19
v Al e 298,1+70,4 1,840,48 0,60+0,08 6,7+0,55
o g §=E 161,8-442,5 1,0-2,4 0,43-0,72 5,6-6,44
5] <
Qo: <§ SER 90g,. 396,4+53,9 0.5+0,07 0.12+0,01 1.18+0,42
= > 350,4- 576,6 0.41-0,7 0,11-0,14 1,03-1,40
Mpumirka: *Y 4YHCENPHNKY HABEICHO CEpeAHE, a y — 3HAMCHHHKY MiHIManbHe Ta MAKCHMAlIbHE 3HA4YCH-

Hs1.**JlomycTaMi piBHI akTiBHOCT] y Mostoni: > Cs — 100, a *°Sr — 20 Br/11.

YIpoaorK J0CIiIHOTO IIEPIOY HAIXOPKSHHS 137Cs ta Sr B Oprati3m TBapHH 3 KOPpMaMu OYII0 HEpi-
BHOMIpHE i KOJIMBAI0CS B 2—4 pa3u, 3aJICKHO BijJl aKTHBHOCTI 1IUX PaJIIOHYKJII/IB Y KOPMaX, BULY KOPMO-
BOi KyJbTYpH Ta IUTFHOCTI 3a0pyIHEHHS MO, OCKUIBLKH IMUTbHICTh 3a0pyIHEHHS TONIB Y TOCTIOAApCTBAX
HEOIHOPITHA T4 Pi3HI KOPMOBI KyJIbTypH HAKOIMYYIOTh HEOAHAKOBY KiJBKICTh PAmiOHYKILAIB. [IpH 1ibomy
HaiiMenia akTuBHicTs 0 Cs 1 'St Gyia y 3es1eniii Maci KyKypy/i3u, a Haiibinbiua — y 3enenii maci morep-
HH Ta BHKO-BIBCSHOI CyMillli. IHTEHCHBHICTh HAKOTIMYEHHS ST Y 3€NeHil Maci KyKypymsu y 20 pazis, Jio-
LepHH — y 1,5-2 pasu, BUKO-BIBCSHOT CyMinti — y 4-6 pasis Bumoro, Hix 'Cs.

Axrtuszicts 'Cs y mononi xopis TOB «Hagis» B cepenubomy cranosuna 4,1 bi/n, TOB
«Arpo-Jlinep Yipaina» — 1,8 bx/n. Axtusnicts *’Sr y mononui kopis TOB «Hapuisi» B cepeiabomy
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cranoBuna 1,4 bx/n, TOB «Arpo-Jlizep Ykpaina» — 0,5 bk/n. TakuM 4uHOM, MOJIOKO OTpHMAaHE Y
TOB «Hauist» Ta TOB «Arpo-Jlinep Ykpaina», Bignorigac kpurepism pasmianiiinoi 6esnexu [38)]
3a smicrom 'YCs i °Sr. B cepeaHboOMy y J1000BMH Hadiit mosioka kopiB TOB «Haxis» nepexoauiio
7.6 % “'Cs i 1,7 % *°Sr, TOB ®K «Arpo-Jlinep Ykpaina» — 6.7 % B7Cs 1 1.2 % *°Sr, wo naz-
XOOWIU 3 KOpMaMH IOOOBOTO pamioHy. JOCHiIKCHHS MOKa3adu, IO aKTUBHICTH B7cs 1 PSr y
MOJIOII KOPiB MPsSIMO TIPOTIOPILIFHO 3ajiekala BiJI iX aKTHBHOCTI Y KOpMaX CepeIHh0/1000BOTO pa-
uiony (puc. 1).

Puc. 1. 3anexnicTs mixk aktusmicTio ¥'Cs i *’Sr y n060BoMy panioni kopis Ta MoJoui

Jlocaimxennst axtusrocti ' Cs i *’Sr y MoJIoIi KOpiB HOBIPHUX roCIOKApPCTB xKuTetis cin Hocu-
miBka 1 TapaciBka HaBeneHo y Tabauii 2. Y MOJIOIi KOpiB C. Nocuniska, miisHicTh 3a0pyTHCHHS Te-
puTOpii sIKOrO HalfBuIIA, akTHBHICTH > Cs 1St He mepesuinye 10 % 3HAYCHHS JOIYCTHMUX TirieHid-
nux HopMatusis [38]. Ilpu rpomy B Moroni akruemicts - Cs i *’Sr y Becusmo-nithiii nepiox 6yna y
2-3 pa3u BUINA, HK B OCIHHLO-3UMOBHH, 1[0 3yMOBIICHO BUITACAHHSIM KOPIB HA IPUPOJHUX T1aCOBH-
max, Ae piBeHb 3a0pyAHEHHS IPYHTIB 3HAYHO BHUINWH, HiXK Ha OpHUX yrimgsx. OTprMaHI HaMH MaH1
(Tabu1. 2), y HOpIiBHSHHI 3 TiTepaTypHHMH IaHUMH, IIOKA3AJIH, 0 aKTUBHICTh - CS Y MOJIOLI B cepe-
nbomy y 10-20 pasiB Hmkua, Hixk Ha [Tomicei.

Tabmuig 2 — IInroma ak THBHICTH 137Cs i Sr y MoJIolli JOMAMNIHiX rocnogapcTs, bi/kr, n=12

) ¢. Mocumiska c. TapaciBka
TTponyxkiiis 1370 %0g, 1370 %0g,
MoJtoxo 6,3+1,86 2,2+0,60 2,240,67 0,7+0,10
35-93 1,2-2,8 1,2-34 04-12
Ipumitka: *Y 4nceNbHUKY HABEICHO CEPEAHE, a y — 3HAMCHHHKY MiHIMaJbHE Ta MAaKCUMalbHE 3HAYCH-

. ¢ JomycTimMi piBai akTuBHOCTI y Moorti: 'Cs — 100, a *°Sr — 20 Br/r.

JlociipKeHHs 1010 AKTUBHOCTI 137Cs ta *Sr y 1000BOMY palliOHi JIHUX KOPIB 1 MiJCTHIILI Ta
HAKOIMYEHHS LUX PajiOHYKJIiB y 'rHOHOBIM Maci HaBeaeHo y Tabmuni 3. 3 gaHux tadbauni 3 BUJIHO,
110 OCHOBHA YacTKa 37Cs 1a °Sr (mo 90 %), sKi HAOXOOATh 3 POCTVMHHUMH KOPMaMH B OPTaHi3M KOPiB
Ta HiACTUIIKOIO, HAKOIMYYEThCS Y IHOMOBIH Maci. Bumict *'Cs i *Sr y ruoiiosiii maci npsimo npomop-
LIHHO 3aJICKUTH BiJl IX BMICTY Y KOPMax CepeiHb0I000BOr0 PallioHy.

BcranosieHo, mo rHoifoBa Maca BEJIMKOI poratoi XygoOH, OTpEMaHa Ha paiioaKTUBHO 3a0pynHe-
HIX TCPUTOPIAX, crpusie Mirpamii Ta mepeposmominmy ~'Cs i *Sr y arponanamadrax i € mkepenom
BTOPMHHOTO 3a6pyHenus rpyHtis ' Cs i *°Sr. Omke, BUKOPUCTAHHS IHOIO BEIHKOI poratol Xy00H,
SIK OPraHiuHoOro J00puBa JUis I'PYHTIB 3yMOBJIIOE HEOOXiJIHICTh OLIHKK HOro BIUIMBY HAa PiBEHb 3a0py-
nHeHHs rpyHTiB ' Cs 1 *°Sr.
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Ta6nuns 3 — Hakonmuenns'YCs ta *’Sr y ruoiiosiii maci xopig, M#m, n = 36

TOB ®K «Arpo-Jlinep Ykpaina» TOB «Hagis»
TMokasunku 1370 90g, 1370 90g,
Bwuict y cepeiHbo1060BOMY pariioHi Ta 307,2+70,2 412,5+58,7 585,3£174,2 862,1+£195,1
migernini, bk ga 1 ros. 169,0 —451,2 366,1 — 586.8 228,8-980.8 460,7-1286,1
AKTHUBHICTb THOHOBOT MacH, bx/kr 14%L7 10.4+1,6 14,342.74 26,242,5
i 3,9-104 8,6-114 6,8-28,0 13,1-38,1
Bwmicr y cepentbono0oBomy 06’ €mi 267,8+58.1 360,9+58,9 497.2+162,0 741,1+£175,0
raoioBoi Macu, bk Ha 1 ros. 152,0 — 3982 325.1 -506,8 182,4-862.4 377.2-1110,2
Hakonuuyerscst y rHo#OBI#N Maci, % 87,543, 87,9445 84,742, 85,442.0
? 81,5-91,3 81,1-922 78,1 — 89,3 81,9 -89,7

[puMiTKa: y YKCENBbHUKY HABEAEHO CEPEHE, @ Y — BHAMEHHUKY MiHIMAJIbHE Ta MAKCHMaJIbHE 3HAUCHHSI.

BucHOBKH. BusHauaisHuMi unHAMKAMHA (pOpMyBanHs mTomoi aktierocti ' Cs i *°Sr y mosor
KOpIB € 00CATY HAaIXOMKEHHS WX PamioHYKIiOiB 3 KOpMaMu 3 TOOOBOTO pallioHy, AKi 3ajeKaTh Bif
CKJIaJy paIliony Ta HMIUTFHOCTI 3a0pyIHEHHS IPYHTIB, Ha SIKKX BHPOIIYIOThH KOPMOBI KYJIBTYPH.

Moitoko, oTpruMaHe Ha pazZlioakTHBHO 3a0pyaHenux tepuropisx L{enrpansroro Jlicocrerny, Biaro-
BiJla€ KpuTepisaM pamiariitHoi 6e3nexu JJP-2006 3a akTUBHICTIO Bcs 1 28y, JlocmimkeHHs 3aCBlUMIIN,
IO Ha TIOJIAX 3 BACOKUMU PIBHSAMH PaiioaKTUBHOTO 3a0pYAHCHHS MOKHA BUPOLIYBATH KOPMOBI KyJb-
TYPH JUIs TOJIIBII KOPiB i OTPUMYBATH MOJIOKO 0€3 00MEKEHb.

[uroma aktuBHicTs " Cs i *’Sr y MOIOLI KOPIB MPSMO TPOTIOPIIHHO 3aleKHTh Bijl AaKTHBHOCTI
LMX PaJiOHYKIIAIB y KOpMax N0G0BOro pariony. B 1 1 Monoka koHueHTpyethest 0,60-0,76 % “'Cs Ta
0,12-0,17 % *°Sr, a 3 1060BMM HaO0EM BiIOBIIHO BUALIETHCS 6,7-7.6 % Ta 1,2-1.7 %, mo Hajxo-
JUTH 3 KOpMaMHu JJOOOBOT'O PAIliOHY.

OcnosHa yactka (1o 90,0 %) B7Cs 1 P°Sr, mo HagxoasTh 3 CPeIHhOTOOOBHM PalliOHOM TOIIBII KO-
pIB Ta MiICTUIKOIO, IEPEXOIUTh Y THOHOBY Macy. 'HOHOBY Macy KOpiB 3 paaioaKTHBHO 3a0pyIHCHUX
TEPUTOPi MOXXHA BUKOPUCTOBYBATH TIJIbKM B MEXKAaX TOCIIOJAPCTB, JIE BOHA OTPUMYEThCS. Y pasi
BHECCHHS THOIO, OTPUMAHOTO y TOCIOJApPCTBAX, 0 PO3TAIIOBaHI HA PaliOaKTUBHO 3a0pyAHCHUX Te-
PUTOPISX, Y IPYHTH YMOBHO YHCTUX TEPUTOPii HEOOX1THO KOHTPOIIOBATH B HHOMY aKTHUBHICTh Paio-
uykmigis 'Cs i °Sr.
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Ouenxa nocrymienus 'Cs u *’Sr B opranmsm J0iiHbIX KOPOB Ha PATHOAKTHBHO 3arpPSI3HEHHBIX arpoanmad-
Tax UenTpanbHoii JlecocTenu B oTaajieHHbIH nepuoa YepHoOBLIbCKOI KaTacTpodbI

Pacnyrunii O.]., lepuesslii U.B., I'epacumenko B.1O., Cku6a B.B., Casexo M.E.

IpoBezena orerka nocrymwrenns *'Cs 1 *°Sr ¢ KOpPMOM B OpraHH3M JIOHHBIX KOpPOB I HX HAKOIUICHHA B MOJIOKE H
HaBO3HOM Macce Ha PajMOaKTHBHO 3arps3HEHHBIX Teppuropmsix llenrpansnoii Jlecocrenn Ykpanubl. OmpenensionmumMu
paxTopaMu (OPMHpPOBAHIS YACIbHON aKTHBHOCTH > 'Cs 1 *°SI B MOJIOKE KOPOB SBIAIOTCS 0GBEMBI IOCTYIUICHHS Pajjiio-
HYKJIMJIOB KOPMaMH CYTOYHOTO PALIMOHA, KOTOPbIE 3aBUCST OT COCTABA PALIMOHA M TJIOTHOCTH 3arpsi3HEHUs MOYB, HA KOTO-
PbIX BBIPALMBAIOTCSI KOPMOBBIE KYJILTYPbI.

WccnenoBanust nokasanu, 4To Ha PaJMOAKTHBHO 3arpsi3HeHHbIX arposanauiadrax LlenrpanbHoit Jlecocrenn YKpauHbl
MOKHO BbIPALIMBATL KOPMOBBIC KYJILTYPbI [Ulsl KOPMJIEHHS JIOMHBIX KOPOB M MOJyYaTh MOJIOKO 0e3 orpaHuueHuit. AKTHUB-
nocts’Cs 1 *°Sr B MOJIOKE KOPOB IPSIMO MPOMOPLMOHANLHO 3aBUCHT OT HX AKTHBHOCTH B KOPMAXx CyTOMHOr0 pauuona. B 1
1 Monoka Konnentpupyercs 0,60-0,76 % YCcs u 0,12-0,17 % 9OSlr, a C CYTOYHBIM YIOEM BBIJICIISICTCS COOTBETCTBEHHO 6,7—
7,6 % n 1,2-1,7 %, oT UX NOCTYIUICHNS] ¢ KOPMaMH CYTOYHOTO parpoHa. MoJIOKo, OJNy4eHHOE Ha PaJlOaKTHBHO 3arpsi3-
HEHHBIX Tepputopusax Llenrpansuoii Jlecocrenn YkpauHbl, COOTBETCTBYET KpUTEPHSIM paauannoHHoi Ge3omacHoctu [IP-
2006 1o axtuBHocTH > /Cs 1 *°Sr. B Moitoke akruBHOCTs °/Cs 1 *°Sr He npesbimaer 10 % 3HaUCHIS JONYCTHMBIX TUTHEHM-
4ECKUX HOPMATHBOB.

Ocnosnas uactb (10 90,0 %)*'Cs n *Sr, nocrynaioumx co cpeAHECYTOUHbIM PALMOHOM KOPMJICHHUS KOPOB 1 MOACTHII-
KOH, Nepexo T B HaBO3HYIO Maccy. HaBo3Hy10 Maccy KOPOB € PaJIMOAKTUBHO 3arpsiI3HEHHBIX TEPPUTOPUI MONKHO UCIIOJIb30-
BaTh TOJbKO B NpeJesiax X03siCTB, rje oHa npousBoaurcs. [Ipy BHECEHMH HABO3a, MOJYYEHHOrO B XO3sCTBaX, pacnoso-
JKEHHBIX Ha PaJIn0aKTUBHO 3aTPS3HCHHBIX TEPPUTOPUSX, B [OYBBI YCIOBHO YHUCTHIX TEPPUTOPUII HEOOXOAUMO KOHTPOIHPO-
BATH B HEM aKTHBHOCTb PagHOHYKIAI0B ' Cs 1 *Sr.

KuoueBbie €10Ba: PagioaKTHBHO 3arpi3HEHHBIE arpoaHmmadyTel, pagronykmmmel, " Cs, *°Sr, pacTurensHbIii KopM,
JIOHHBIE KOPOBBI, MOJIOKO KOPOB, HABO3HAs Macca KOPOB, JIECOCTEITHAS 30Ha.

Estimation of ¥’Cs and *’Sr accumulation in the organism of dairy cows in the radioactive contaminated agro
landscapes of the Central Forest-steppe in the remote period of the Chernobyl catastrophe

Rozputnyi O., Herasymenko V., Pertsovyi L., Skyba V., Saveko M.

Because of the Chernobyl catastrophe, almost all the territory of Polissya and a significant part of the Forest-Steppe
south of Kyiv suffered radioactive contamination. More than three decades have passed since the Chernobyl accident, but
despite the time since the disaster, the problem of radioactive contamination is still very relevant. In radioactive contaminated
agro landscapes, plant fodder becomes a source of '*’Cs and *°Sr in the body of cows. In the organism of an animal, radionu-
clides of cesium mainly accumulate in muscle tissue, and strontium in bone and excreted with milk, urine and feces. Milk
plays an important role in human nutrition, which necessitates constant monitoring of the radio ecological situation, estimates
of the accumulation of '*’Cs and %Sr, and the determination of the laws governing the transition of these radionuclides into
products.

The aim of the research was to evaluate the supply of '*’Cs and *°Sr with feed in the body of dairy cows and the accumu-
lation of these radionuclides in milk and barnyard manure mass in radioactive contaminated agricultural landscapes of the
Central Forest Steppe. The research was carried out at LLC "Agro-Leader Ukraine" Ltd. and "Nadiya" Ltd and on the peas-
ants’ plots of Yosypivka, Tarasivka villages of the Bila Tserkva district of the Kyiv region who suffered from the radioactive
contamination because of the Chernobyl catastrophe.

Samples of soils, fodder, milk and barnyard manure mass for conducting research were selected. The activity of *’Cs
and *Sr was determined at the USM "Gamma Plus U" with the "Progress 2000" software in the laboratory of the Bila
Tserkva NAU, department of life safety. The activity of *’Cs was determined by the method of scintillation gamma spec-
trometry in a Marinelli vessel of volume 1L in native samples or after their physical concentration, and *Sr — after radio-
chemical isolation by scintillation beta spectrometry.

The results of the studies indicate that the content of '¥'Cs and **Sr in feed is directly proportional to the level of soil
contamination by these radionuclides. At the same time, the least accumulated 137Cs and *°Sr in the green mass of corn, and
most of all in the green mass of alfalfa and oats mixture. The intensity of the accumulation of *°Sr in the green mass of corn is
20 times, the alfalfa — in 1,5-2 times, the use of oatmeal mixture — 4 to 6 times higher than *'Cs.

It has been established that the concentration of *’Cs and *’Sr in milk of cows is directly proportional to their activity in
the diet. In the daily hopes of milk from cows from the diet 7,6 + 0,55 % of '*’Cs and 1,7 + 0,42 *’Sr passed from their activi-
ty in the diet. The coefficient of transition of "*’Cs in 1 liter of milk on average was 0.76 % and 0.17 % *Sr. The activity of
37¢s and *°Sr in milk does not exceed the permissible levels. At the same time, in the milk of households, the activity of
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¥7Cs and *Sr in the spring-summer period was two to three times higher than that of autumn-winter due to the grazing of
cows in natural pastures, where the level of soil contamination is much higher than that of arable lands.

The determinants of the formation of "*’Cs and *Sr activity in cow’s milk are the amounts of these radionuclides with
feed from the daily ration, which depend on the composition of the diet and the density of soil contamination on which the
forage crops are grown.

Studies have shown that the main proportion of '*’Cs and “’Sr (up to 90 %), coming from plant foods in the body of
cows, is converted into a barnyard manure mass. The accumulation coefficient of '*'Cs and **Sr in the cow barnyard manure
is 0.87. The barnyard manure mass of cows, when introduced into the soil, becomes a source of secondary soil contamination
and promotes the migration and redistribution of '*’Cs and *Sr in agro landscapes. Obtained in radioactive contaminated
areas of the barnyard manure mass of cattle must be used only within the farms in which it is produced. Studies have shown
that fodder crops can be grown on the radioactive contaminated forest-steppe areas and it is possible to get milk without any
restrictions.

Key words: agro landscapes,radioactive contaminated areas, radionuclides, '’Cs, *°Sr, grass, dairy cows, milk, cow’s
manure, forest-steppe zone.
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