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NMPOTUPALOIALIMHUU 3AXUCT
ArPOLIEHO3IB IK OCHOBHMM LLUNAX
3ABE3NEYMEHHSA PAOIALUIMHOI
BE3MNEKU HACENEHHSA HA
3ABPYOHEHUX PAOIOHYKNIOAMM
TEPUTOPIAX

HaceneHHs, wo mewkae Ha 3abpydHeHuUx padioHyknidamu mepumopisix, 3o 90-95 %
003U OrpoMiHeHHs1 [OHI3ytoHor padiauieto 00epxye 3a paxyHOK IHKOProposaHux
padioHykridie, wo Hadxol0samb 8 opeaHisM 3 npodykmamu xapyyeaHHs. Came momy
3acmocysaHHs esHUX rpulioMie y POCIUHHUUMSI, Wo MiHiMi3ytoms riepexio padioHyknioie
3 rpyHMy 8 POC/IUHU, 8 M. Y. Yy KOPMU MPOOYKMUBHUX MEapuH i, 8i0rnogiOHo, 8 npodyKuito
meapuHHUUmea, crid egaxkamu OCHOBHUMU WiIssXxamMu 3axucmy firo0UHU 8i0 OrpOMIHEHHS.

Knro4voei cnoea: asapisi Ha HopHoburnbecekiti AEC, padioHykridu, npomupadiauitiHul
3axucm, padiayitiHa 6e3rneka oOUHU.

HaceneHue, npoxusaruwee Ha 3az2psi3HEHHbIX paduoHyKnudamMu meppumopusx,
0o 90-95 % 0do3bl 0bslydyeHUss UOHU3Upyowel paduayuel rony4yaem 3a cdyem
UHKOPIOPUPOBaHHbIX padUOHyKIUAO8, KOmOopbIe MOCMYrnarm 8 op2aHu3M ¢ MpodyKmamu
numaHusi. VIMEHHO rMoamomy npuMeHeHue orpedeneHHbIX MpueMos 8 pacmeHuesoocmee,
Komopble MUHUMU3UPYOM repexod paduoHyKIudoe U3 Mo4Yebl 8 pacmeHusi, 8 m. 4. 8
KopMa rpoOyKMUBHbIX XXUBOMHbIX U, COOMBEMCIMBEHHO, 8 NMPOJYKUUIO XUB0MHO0800CMaa,
credyem cyumamp OCHOBHbIM MymeM 3auwjumel Hes108eka om o0bs1yYeHUs.

Knroyeebie cnioea: asapuss Ha YepHobbinbckol AS3C, palduoHyKnuodsbl,
rnpomueopaduayuoHHas 3auuma, paduayuoHHas 6e30r1acHoCMb YeroeeKa.

The population resided at radioactive contaminated territories is getting up to 90-95 %
of irradiation dose due to incorporated radionuclides which uptake to organism with
foodstuffs. Therefore, the use of special methods in crop production for minimizing the
radionuclides transfers from soil to plants, including the forage crops, and from fodder to
animal production is considered the main approach in radiation protection.

Key words: accident at Chernobyl NPP, radionuclides, radiation protection, radiation
safety of human.

V TtenepilHii yac yepes3 OUTBII SIK 1Ba JECSTHIIITTS
micnst aBapii Ha YopHoOwibeekiii AEC MinbioHHI
KOHTHHT€HTH HACEJICHHS, 110 OMMHWIIKCS Ha 3a0py/-
HEHHX JOBITOKHUBYYMMH IITYYHUMH PaTiOHYKIIaMU
TepUTOpIsIX, 10 90-95 % 103U OMPOMIHEHHS 10HI3YIOUO0
pamiaii€ero OJACpPKYIOTh 3a PaxyHOK BHYTPIIIHBOTO
OIPOMIHEHHSI PaJIIOHYKIII/IIB, SKI HAJXOAATH B OPraHi3M
3 MPOAYKTaMK XapuyBaHHs [3]. B rux ymoBax 0CHOBHUM
NPUHOMOM  TIPOTUPAiallifHOTO 3aXHCTY JIIOJUHU
CJIiji BBKaTH MiHIMI3aIIO KiJIbKOCTI paioOHyKIIiB Y
parioHi. 3 OHOTO OOKY II€ JOCSTA€ThCS 32 PaxyHOK

BUPOOHHIITBA MPOMYKIIIT POCTTMHHHUIITBA Ta TBAPHHHUIITBA
1, BI/INIOBIJTHO, MPOJYKTIB XapuyBaHHsI 3 BUKOPHCTAHHSM
TEXHOJIOT1H, KOTPi TO3BOJISIIOTh 3HU3UTH B HUX BMICT
PaIioOHYKIIIIB, a 3 1HIIOl — 32 PaXyHOK 3aCTOCYBaHHS
PEUYOBHH, IKi 0OMEXYIOTH (OJIOKYIOTh) TIEpexif pazio-
HYKIiIiB B oprani3m [1, 5]. Harenep mepie micue y
CTpaTerii MPOTHPAMIAIIHHOTO 3aXKCTy BiIBOJUTHCS
yIIepe/DKEHHIO (MiHIMI3allil) HaIXOMKECHHS B OpPraHi3M
PamioOHYKITIIIB — paIio0I0KyBaHHIO.

Cepen pedyoBUH, 10 OJIOKYIOTH IepexiJ pajio-
HYKJIJIB B J)KUBI OpraHi3MH, MOXXKHAa BHIUTUTH TPH
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TexHo2eHHa be3sreka

OCHOBHI TPYIH: aHTATOHICTH-KOHKYPEHTH PaiOHyKITi/IB,
copOeHTH pamioHyKIiaiB (ab0 eHTepOocOpOeHTH) 1
KOMIUIEKCOYTBOPIOIOUi PEUOBHHHU, SIKi YTBOPIOIOTH 3
panioHyKIIiJaMH Ba)KKOPO3UHHHI CITOJTYKH KOMILIEK-
conaru [10].

BrokyBaHHS paliOHYKIIIIIB MOXKE OYTH JTOCTATHBO
e(beKTHMBHMM He TUIBKH Ha €Talll «IIPOIYKTH XapayBaHHS
— JIIOAWHA», ajle W Ha 3HAYHO PpAaHIlIHIX JaHKax
TpO(iYHOro JIAHIFOTA: IPYHT — CLTLCHKOTOCIIONAPCHKI
POCIIMHUY, «CUTBCHKOTOCTIONAPCHKI POCIUHK (KOPMH) —
TIPOIIYKTHBHI TBapHHI, «IIPOIYKIis POCIMHHMIITBA i
TBAPUHHUIITBA — IPOAYKTH XapUyBaHHS JIIOJAUHI).

Ha erami «rpyHT — pociuHa» 10 paIio0I0KaTopiB
TIEPIIOl TPYIH CITiJT BiTHECTH BAITHYBaHHSI Ta TiIICYBaHHSI
IPYHTIB, a TAKO’)K BHECEHHSI KaJliiIHUX JOOPHB; IPYToi —
BHECEHHS (ochOpHHUX TOOPUB 1 TPETHOI — BHECCHHS
LIEOJTITIB, MOHTMOPHJIOHITIB, OCHTOHITIB, & TaKOX
JISAKYX THIIMX TPUPOIHMX YH CIICIIAIBHO i OTOBIICHHX
copOyrOUMX MaTepiaiB.

OCHOBHMM KOMITOHEHTOM BaIlHa 1 TITICY € KaIbIIiil —
XiMiuHUH aHamor crpoHuiro. ToMy BHacIigoK
aHTaroHi3My MiX HUMH HaJIXO/DKEHHS B POCIUHH
%°Sr 3MeHIIyeThCs. BamHyBaHHS 3aCTOCOBYETHCH,
3BHYANHO, Ha MiJA30JIUCTHX, JIEPHOBO-IIII30IUCTUX Ta
JIeSIKUX OOJIOTHUX 1 TOP(OBUX, SIK MPABUIIO, KUCIHX
IpyHTax. ¥ KHUCIIOMY CEpPEIOBHIL PYXOMICTh 10HIB, B
TOMY YHCIi ¥ pagioHyKNiIiB, ITiJABHIIEHA, TOMY
JIOBEIICHHS PeaKIIii 0 HeHTpaIbHOI CIIpUsE 3MEHIIICHHIO
MEPEXOAY B POCIMHU 0araThox i0HIB, y TOMY YHCII i
PamioAKTUBHKX. AJle HAJXOKEHHS, SIK MPABUIO, * St
3MEHIIYETHCS Y OUTBIIOMY CTYIIEHI.

3a JaHUMH PI3HUX aBTOPIB, OJCPIKAHUMHU 33 POKH
micnst aBapii Ha YopHoOunbebkiiit AEC, BHeceHHs
BaIlHa YM BaIHSHHUX MaTepiajiB (BamHSIKH, JOJIOMIT,
Meprenb, AedexainiliHe 0arHO) y KHCIMH JEpPHOBO-
iI30MUCTHIl IPYHT 3HHKYBAJO BMIiCT 'S B 3epHi
37IaKiB Ta 3€pHOO00OBUX KYJIbTYyp B 2-4 pasu, B
Oynpbax kapromii — B 5-10, B oBoyax — y 4-6, CiHi
6000BHX TpaB — y 6-8 pasis. JIns *'Cs mi BenmunHM
Jiero MeHii [9].

J1oOpyM BamHsSHUM MaTepialoM € MeTalypriiHi,
ab0 JOMEHHI, nulakd. JIeIKUMH JOCHiTHHUKAMU
BCTAaHOBJIEHA OULITBII BUCOKAa €()EeKTHBHICTh OCTaHHIX
MopiBHAHO 3 BamHOM. lle mMmoB’s3aHO 3 TUM, IO
IIJTAKK 3HAYHO 30UIBIIYIOTh 3aCBOEHHSI POCIMHAMHU
KaJbLilo (MOXJIMBO, 32 PaXyHOK BEJHMKOI KUTBKOCTI
PI3HHX MIKpPOCJIIEMEHTIB), BHACTIIOK YOro CIiBBij-
HOIIGHHS °'ST 0 Kajibllilo B POCIHHAX Pi3KO
3MEHIYeThes. Tak, SKIIo abCOMOTHE HArpOMaPKEHHS
%St Ha ONMHMITO MAcH 3epHA Mijl BIUIMBOM ILIAKiB
3HW)KYETHCSI TPUOIN3HO B 2-3 pa3u, TO HAKOMUYEHHS
Hioro Ha 1 T KaJbIliF0 3MEHINYETHCSA Maike y 5 pasiB.
[lpu gmii >x BamHa OCTaHHIM MOKA3HHK 3HWKYETHCS
ychoro B 3 pa3u. TakuMm YMHOM, IIIJTAKH HE TLTBKH
3MEHIIYIOTh a0COTIOTHE HAarpoMaDKEHHS PaIiOHYKITIIiB
B ypOXal, aJie i 3HaYHO 3HWKYIOTh 1X CIiBBITHOIICHHS
0 XiMiuHuX aHajoriB. Lle ocoOnMMBO BasKauBe s
9OSI‘, Tax SK Bij CIIBBIJHOIIEHHS HOro 40 KaJbLiio B
pOCIMHAaX 3aleKUTh NEepeXiJi B HACTYIHI JIAHKH
TpodiUHHUX JIAHIIOKKIB, TOOTO B OpraHi3M TBapHH i
JIIO/INHH.

3p0o3yMiJio, 110 BHECEHHs BallHA Ta BAaITHSHUX
MaTepiaJiB MOXKJIMBE JIMIIE Ha KHCIUX rpyHTax. o
CTOCYETBCS JIY)KHUX IPYHTIB, TO 30araueHHs iX Ha
KaJIBIIiH MOYKE TIPOBOITUTHICS 38 PaXyYHOK TirncyBaHHs. Ha
HEWTpaJIbHUX IPYHTaX MOKHA BHOCHTH 30ajIaHCOBaHi
KUJIBKOCTI BaIlHSIHUX MaTepiajiB Ta rincy.

XiMiYyHHHA aHAJOr KaJbIil0 1 CTPOHINIO MAarHii
TaKOX MOYKE BCTYIaTH y KOHKYPEHTHI B3a€MOBIJTHOCUHH
31 CTPOHLIEM 1 3MEHIIYBaTH HOr'0 HAKOIMYEHHS B
pocmHax. Voro MeHIIa eheKTHBHICTb 010 6I0KYBaHHS
LLOTO MPOIECY 3yMOBJIEHA OUIBIIOI BiJJAJICHICTIO
Bl CTPOHIIIO Yy NEPIOTUYHIN CHCTEMi EIEMCHTIB,
TOOTO OinbHIo pi3HHLIEI Yy (iI3UKO-XIMIYHUX
BiactuBocTsix. Came TOMy Ha Tii 3a0e3nedyeHHs
IPYHTY KaJIBIIIEM JIisl MATHII0 MOXKE HE MPOSIBUTHCS.

AHAaIOTIYHI aHTArOHICTUYHI B3a€MOJIl BiOYBAIOTHCS
Misk 1iesiem i kamiem. Hagxomxenns ’Cs y pocinnn
Ta HarpoMaJpKEHHs1 Horo B ypokal y 3Ha4yHild Mipi
BU3HAYAETHCSI BMICTOM B IPYHTI 1 B CAMUX POCIHHAX
HOro XiMiYHOTO aHAJOTy — Kajilo. 3 IMiIBUINCHHIM
KUIBKOCTI KaJIitO B IPYHTI 3MEHIIYEThCS HaIX OJDKEHHS
137Cs B pocimun. ToMy BHECEHHs KaliffHUX JOOPHB
y MiJBHIICHUX KIIBKOCTSAX, OCOOJIHMBO IIiJl POCIHHU
KaJie(iny, € OMHUAM 3 TOJOBHUX 3aC0O0IB 3MEHIIICHHS
BMICTY [IbOT'O PaJiOHYKJI Ty B TIPOIYKLii POCITHHHHIITBA.

JlocBin BUBYEHHS BIUTMBY KalliHHMX JOOpHB Ha
HagxomKkeHHs ' Cs B CiTbCHKOTOCTIONAPCHK] POCTHHH
BeNu4e3HUd. BiH OfHO3HAYHO CBiTYMTH MPO T€, L0
iX BHECCHHS Ha OIHMX Ha KaJlil IPyHTaX 3aBXId
MIPUBOAUTH JI0 CYTTEBOI'O 3MEHIICHHS BMICTY IIHOTO
PamioOHYKIIIy B ypokai: B OBOYaX 1 KapToIi — B
4-8 pasiB, B 3¢pHi 3JIaKiB i 3epHOO0O0BHX — B 3-6 pasis,
B KOPMOBHX TpaBax, COJIOMI 3J1aKiB, JIbOHY — B 3-
7 pasig [7].

JIOCHTB CYTTEBO 3HIKYE HAIXOMKEHHS -~ Cs sK
yepe3 KOpEHi, Tak 1 4epe3 JHCTS HEKOpEeHEBe
ITiJDKUBIICHHS! POCIIMH KaJlieM.

B minomy Hakormuenns °’Cs pociMHaMu 06epHEHO
MPOIIOpIIiiHE BMICTY B TPYHTI OOMIHHOI'O Kallilo.
Aue 3HIDKEHHS pIBHIB HOro BMICTY B pOCIHHAX
3aJIeKHO BiJl J03M KaJilo HOCHTBH TillepOOoIiYHUMA
xapakrep, TOOTO ePEKTUBHICTh KaTIHHOTO )KUBJICHHS
y Mipy HiIBHIIEHHS 103 3HIKYeThcs. I[lpore
30UTBIICHHST KUIBKOCTI Kallifo B JIBa 1 TPU pasu
TIOPIBHSIHO 3 3arajbHO MPUHHATUMH HOPMaMH JI03BOJISIE
HAJIfTHO 3MCHIIIYBAaTH HAIXODKCHHS PaTiOHYKIITY
B 3-6 pa3iB. PeanpHO m03M Kallifo NPH LBOMY
30inbrytoThes qo 180-240 kr/ra. Ane poBeneHo, 1o
BHECEHHsI KaJilHMX JOOpMB Ha TIpyHTaX 3 HOro
neiuTOM 37aTHE 3MEHIIMTH KimbkicTh '~ Cs B
pocnuHax Oimbm sk y 10 pasiB. YV Toli ke dYac
e(beKTUBHICTb TIPUITOMY JTy>KE HU3bKa Ha 3a0€3MIeYCHHX
Ha Kaiil rpyHTax. BoHM MOKa3yrOTh TaKOXK JOIUIBHICTD
301IBIIEHHS HOPM JIOOpPHB [0 TIEBHOI MEXi, KOJH
MoAAJIbIIE TX 3pOCTaHHS BXKE BTPAya€ CEHC.

[TincuneHHst KanidHOTO JKMBJICHHS POCITHH 3MEHIITYe
i mHagxomkenHs °’Sr. OcoOJHBO BHpAa3HO Iie
MIPOSIBISIETHCSL TAKOXK Ha IMiJ30JMCTHX Ta JEPHOBO-
Mi30IMCTUX TpyHTaX. Tak, JomaBaHHS KalidHUX
JIOOpHB Ha CJ1a00 OKYJIBTYPSHUX JIEPHOBO-ITI I30TUCTHX
IPyHTaX JIETKOr0 MEXaHIYHOrO CKJIaay 3HHKYE
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HArpOMaJUKEHHs 'St B ypoai 3epHOBHX, KapTOILTi
i OBOuYeBMX pociauHax B 2-3 pa3u. 3MEHIIEHHA
HA/XODKEHHS IIbOTO PaAiOHYKIIAY Wil BILTHBOM
KaJIiHHUX JOOPHB 3BHYANHO TMOSCHIOETHCSA BiJIOMHM
AHTArOHI3MOM MDK KaJlieM, 3 OJHOTO OOKY, 1 KaJIbI[iEM
ta °Sr 3 immoro. Tomy mij BIIMBOM Kamiio
3HW)KYETHCS 1 HATPOMAJDKEHHS B POCIIMHAX KaJbIilo,
10 1HOZI MOYKE MaTH 1 HEraTHUBHUN e(eKT.

Comi GochopHUX KHUCIOT 3[aTHI YTBOPIOBATH 31
CTPOHIIIEM CJTa00 PO3YMHHI YHM HABITH MPAKTUYHO
HEpPO3YMHHI KOMIUIEKCHI CIIOJYKH TUIY BTOPUHHHX 1
TpetuHHUX (GocdatiB. Ha mifcraBi mbOro IiJIKOM
CIIyIIHO OyJIO TPHITYLIEHO, IO BHECEHHS B IPYHT
(ochopHuX TOOPHUB MOBHHHO 3MEHIIYBATH MEPEXin
%Sr B pocmuam. JlificHo, 1e Tak. JIOCHTh BENMKHil
MacuB HayKOBO-JOCIITHUIBKUAX 1 BUPOOHUYMX TAHUX
CBIYMTH TIPO Te, IO BHECEHHS (pochopHHUX T0OpHB
B OyIb-sikux Qopmax Ha OyAb-SIKMX BiJMIHHOCTSIX
3MEHIIYE HArpOMA/DKEHHS ST NpPAaKTUYHO BCiMa
BUJIaMH POCITHH B 2-6 pa3iB Bapte yBaru Te, o kucii
IPYHTH MOXYTh OyTH HEHTpasi30BaHi HE TLIBKH
BaITHAKOBUMHU MaTepiajaMHi, OCHOBY SIKHX CKJaJae
BYIJICKUCIIMI KaNbLiH, ane i IHIUMH BYTIJICKHCIUMHE
COJISIMH, 30KpeMa, BYTJIEKUCITIM KaiieM. BHeceHHs1 Horo
B KUCJII I'PYHTH 3HIKYE HaJXOPKEHHS PajliOHYKITi/IiB
B POCIHMHHM TaK caMo, SIK 1 BamHO. Bimbmr Toro, Ha
C1a0OKHCIINX IPYHTAX, Ha SIKUX BAITHO MPAKTUYHO HE
BIUIMBAE HA PO3MIpH IEPEXomy "SI 3 IPYHTY B
POCIIMHHM, BYIJIGKUCIMHA Kallii IMOMITHO 3MEHIIYE
Hioro HarpomaJpkeHHsl. BogHowac mijt oro BILTUBOM,
aHAJIOT1YHO JI0 XJIOPHCTHX, a30THUX Ta 1HIIMX COJEH
KaJIHUX JOOpUB, Y POCIMHAX 3MEHIIYETHCS 1 BMICT
137Cs. Hai6inem edexTHBHMMH € 100pHBa, SKi
MicTaTh pocaTu kanbllito Ta Kajito. Tak yHECCHHS
B IpYHT (hocaTiB Kajiro y AEKiJbKa pasiB 3HWKYE B
pociuHax Bmict sk *°Sr, tak i '¥'Cs. Immi pocdatu —
aMOHI0, HATPIilO, MarHil0 — BILIMBAIOTh, T'OJIOBHUM
YMHOM, TITBKH Ha KimbKictb St [8].

VY Gararo pa3iB 3MEHIIye HaIXO/PKCHHS y POCIIUHU
pi3HEX pamionykmizis, B Tomy umcmi *’Pu i **'Am,
YHECEHHSI B IPYHT aMiHOIMOJIKapOOHOBHX KHCIIOT Ta
ix moxigHux. Ili peuOBHHU YTBOPIOIOTH 3 pajio-
HYKJTiJaMH KOMIUIEKCHI BOJOPO3YMHHI CIIONYKH,
CHpHSIOYH IX IIBUIKOMY BHUMHBaHHIO. OpHaK wei
crnoci0 HaJeXHUTh 0 JYXKe JOPOTHX 3aXOMiB 1 ITOKH
110 HE OJIePKaB PO3MOBCIOPKEHHSI.

VY sKocTi ancopOeHTiB HAHOUIBIE PO3MOBCIOHKEHHS
OJIep AU JISSIKI IPUPOITHI MiHEPAITH, SIKi MAFOTh BUCOKY
copOmiliHy 3MaTHICTH OO0 PATiOHYKIIIIB, 30KpeMa,
LIEOJTITH, TTOKJIaM SIKUX BusiBiieHi y Kapnatax. MinHo
i y BeNHKHX KibKoCTAX copOyroTh 'St i *'Cs inmitu
Ta BEPMHUKYJIITH, JCIIO0 CIa0Kille — MOHTMOPHIOHITH
Ta KaoniHitH. EdekrnBHIME cOpOEHTaMH BBaXKAIOThHCS
Taki MiHepany, SK QIITOMmiTH, TiIpOoQIIOromiTH,
IJIAYKOHITH, aCaKaHITH, T'yMOPHHH, O10THTH, OCHTOHITH.
HesBaxkarouu Ha BIZTHOCHY JICLIIEBU3HY, TX BUKOPHCTAHHS
TIOB’s3aHE 3 BEJIMKUMH BUTPATaMH, TaK SIK BUSIBIIIETHCS
JIOIUTBHUAM TUTBKH 32 JTy’Ke BUCOKHX HOPM 1X BHECEHHS
y IpyHT — 110 0,5-1 % 10 00’eMy opHOro mapy. A 1e —
10-12 TOHH MIiJIKO pO3MENEHOro MiHepally Ha OJHH
reKTap Moisi. 3a TAKOro pa3oBOr0 BHECEHHSI BIIAE€THCS
3HU3UTH HAJIXOJDKEHHs PaJiOHYKIIIIB y POCIUHH B

1,5-3 pa3u mpoTsATOM NEKUIbKOX HACTYITHUX POKIB.
[HONI 1i MiHepau BiTHOCSATH O METIOPAHTIB, TaK SK
X YHECEHHsI CYTTEBO IOKpAIIye MEXaHiYHI BIACTHBOCTI
IPYHTY, CTBOPIOIOYU OLJBIN CIIPUSTIMBI YMOBH JJIS
POCTY 1 PO3BUTKY POCIIHH.

Jlobpe BupakeHy COpOIIHHY CIIPOMOXHICTE M€
TaK 3BaHE «aKTHBHE BYTULIs» — PI3HOBHJ IIUIAKIB,
110 YTBOPIOETHCS TIPH CIATIOBAHHI KaM sIHOT'O BYTLILIA.
Moro BHECEHHS Ha JEPHOBO-IIA30JIUCTUX IPYHTAX Y
KUIBKOCTSIX Y/IBi4i MEHIIMX, HDK MPHPOAHHUX MiHEpaiB,
JIO3BOJISIE IOCATTH TAKOTO K e(eKTy.

3nifiCHEHHS IIUX PajIi03aXHCHUX 3aX0IiB JI03BOJISE
BPEIUTI-PeIIT 3MEHIIUTH HAIXO/PKEHHS PajliOHYKITi/IB
y TPOAYKTHBHI CIJIbCHKOIOCIIONAPCHKI POCIWHH, a,
BIJIMOBIZIHO, 3MEHIIIUTH JI03y OMPOMIHEHHS HE TiJIbKU
POCIHH, aje W TBApHH 1 JIFOIUHHM, IO X CIIOKUBAE, Y
JIeKiJIbKa pasiB.

Ha erami «pocimay (KOpMH) — CUTECHKOTOCTIONAPCHKI
TBapUHW» TAKOX HE CIIIT HEXTYBaTH KaJIbIlii-, KaJiii-
Ta QochopoBMicHUMH TpemapatamMu. Kamnbiiid B
opraHiaMi XpeOETHUX TBapHH BiJrpae 0cOOIHBY POJIb,
CKJIaJIal0oYll OCHOBY CKeJeTa, a y CCaBIiB — IIe i
TOJIOBHUI MiHEpaJIbHUH KOMIIOHEHT MoJjoKa. [lpu
nedimTi B OpraHi3Mi KaJbIif0 HOro MicIie MOXYTb
TOCIIaTH XIMIYHI aHAJIOTH — B TIEPIIY Yepry, eJIeMeHTH
JIPYroi TpyMmu NepioANYHOI CHCTEMH, cepel] KOTpUX
3HAXOMUThCS 1 cTpoHLii. CaMe TOMY MOpYIIEHHS
KaJIbLiEBOTO JKUBJICHHS MOXE MPU3BOJIUTH 0
301JIbIIIEHHS] HAKOIMYECHHS B OpraHi3Mi TBapuH i
momuan °Sr. V Toif ke uyac 30araueHHs parioHy
KOpPMaMH, SIKi MiCTATh KaJIbIliil, HANPUKIIa, 000OBHMMU
TpaBaMH, TOABaHHS MiHEPAJIBHOTO MIAKOPMY Y BUTIISII
coJiell KaJIbIlifo, 0COOIMBO (OCHOPHOKHUCIUX, SIBIISIE
o600 JIEIIEeBHH i JOCTYIHHMIA crioci6 St i3 MITYHKOBO-
KUIIKOBOTO TPAaKTy 10 IPOAYKIii TBapUHHHUIITBA.
Tax, BKIIOYEHHS KaJIBIIO /IO PalliOHy KOPiB 3HIKYE
KisnbKicTb **Sr B Moot y 8-12 pasis [6].

Sk He IMBHO, B JITEpaTypi € AyXKe Majo JaHHX
PO BIUIUB KaJliHOTO YKMBJICHHS HA HAIPOMa/IXKCHHS
137Cs B opramizmi TBapuH. He3paxaroun Ha ue, aje
BPaxoOBYIOYH BHKJIIOUYHO BaXXJTUBE 3HAYCHHSI KAIIIIO Y
(¢yHKIIOHATBHIN AisIbHOCTI Oaratbox (izionoro-
010XIMIYHUX CHCTEM YCiX OpTraHi3MiB, 30KpeMa
KJIITHHHUX MeMOpaH, BYIJIENEeBOro 0OMiHY, CHHTE3Y
0aratboX (pepMeHTIB, TOPMOHIB, MO)KHA CTBEP/KYBATH,
mo 30aradeHHsl pallioHy 3a PaxyHOK KOPMIB, SIKi
MICTATH IiABHIIEHY KUIBKICTh Kallito, Oyae CIpUSATH
3HWKEHHIO B HMX HakormueHHs °'Cs. Ile, B mepury
4yepry, KyKypyA3ssHHH CHIOC, KapTOIUIs, KOPMOBI
OypsKH.

Mauto BUBYEHHH 1 BIUTMB HATPIiIO Ha HATPOMaHKEHHS
137Cs, SIKAM TaKOK € XIMIYHMM aHaJIOroM L3110, Xoua
i mobpe BimoMa #HOro poss y Oarathox (izionoro-
OioXIMIYHUX TIpoliecax. BpaxoByroun aHTaroHiCTHYHI
BiJTHOCHHH B OpraHi3Mi MK KaJlieM 1 HaTpieM, MOXHa
He 0e3 IMiJCcTaB MPHUITYCTHUTH, 10 Ha HaJXOIKEHHS
137Cs BrIMBaOTH HE TiNBKHM aGCOMIOTHI X KilbKOCTI
B OpraHi3Mi, a TAKOXX CITiBBIJHOIICHHS MiXK HAMH.

3HayHa POJIb Y 3MCHIICHHI HaJAXOIKCHHS
PamiOHYKIIIIIB B OPraHi3M CLIbCHKOTOCIIONAPCHKUX
TBapuWH, a TaKOX Yy IMiJBUIIEHHI iX CTIHKOCTI a0
1OHI3YIOUMX BUIPOMIHIOBaHb, HAJIEKUTH MiKpoele-
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TexHo2eHHa be3sreka

MeHTaM. Oco0IInBO 1€ cTocyeThes perioniB [omicces,
IPYHTHU SKHX 1, BiIIIOBITHO, KOPMH, OiHI HE TIIBKH
3a BMICTOM OCHOBHHX MaKPOECJICMEHTIB, aji¢ i OLIBIIOCTI
010JIOTIYHO BAXKJIMBUX MIKPOEJIEMEHTIB, TaKHX SIK
ron, ¢rop, IMHK, KOOAJILT, MapraHellb, Mijb, CeJICH
Ta iHMMX. 30arayeHHs palioHy TBApUH COJISIMH IIUX
€JIEMEHTIB MOXE CTaTH BaXKIMBHUM 3aXOJ0M Y
cUCTeMi BeJICHHS TBapHHHMITBA Ha 3a0pyAHEHHX
panioHyKIiIaMu TepuTopisx [4].

3acTocyBaHHS NPUHOMIB, CHPSIMOBaHUX Ha
3MEHIIECHHSI HAJIXO/DKEHHS PaJiOHYKIIIIB Y POCIIVHHY,
30KpeMa MpOBE/ICHHS BallHyBaHHS JIYKIB 1 ITaCOBUIL,
30UTbIIeHHS 103 (POochOPHUX TOOPHB, MIPU3BOAUTH 110
3B’s13yBaHHs 0araTbOX MIKpOEJIEMEHTIB Yy IPYHTI i
3MEHIIICHHS iX KiJIBKOCTI B POCIIUHAX, &, BiIIOBITHO, 1
B pamioHi TBapuH. lle MOXKe cTaTn NMPUYUHOIO PSITY
3aXBOPIOBAaHb TBAPHH, BIIOMUX i1 3arajbHOIO Ha3BOIO
rimoMikpoeneMeHTo3iB. ToMy Ciiji mepiofuyHO Ha
OCHOBI JTaHUX TIPO BMICT MIKpPOEJIEMEHTIB Y KOpMax,
BOJIi, MOJIOII, KPOBi, M’5ICi, YTOYHIOBATH HEOOXIiIHi
X KUTBKOCTI y palioHi TBapuH.

Binomi peqoBuHH, SIKi 374aTHI 3HWKYBATH MEPEXiJl
PamioOHYKIIIB 3 KOPMIB 10 TKaHUH TBapuH. /[0 HUX
HaJIOKHUTH BEJIMKA IPYIIa Pi3HUX 32 XIMIYHOIO OYIIOBOIO
CHOJIYK, KOTP1 IPH JI0AABaHHi JI0 PaLlioHy 3B’SI3yIOTh
PaiOHYKIIM y HUTYHKOBO-KHIIKOBOMY TpPaKTi,
3MEHIIYIOYH iX BCMOKTYBaHHs. BoHM onepany Ha3By
eHTepocopOeHTiB, abo mpocTo copOenriB. Taky miro
MAaIOTh COJI aJbIiHOBHX KHCIIOT — aJbTiHATU Kallilo,
KaJIbI[iI0, HATPIiIO, SAKi BHUIUIAIOTH 3 JCSIKHX BHUJIIB
Oypux BomopocTeil. JlomaBaHHs albriHATIB i HAaBITH
caMHX BOJIOPOCTEH /10 pallioHy 3HWKYE BiJKJIadaHHs
"Sr y TkammHax y 1,5-2 pasu. Bromsekumii edekt
MafTh TNEKTUHOBI PEYOBHHHM, SIKi MICTATBCSA Y
KOpEHEII0/[ax, 0COONMMBO OypsiKax, y TOMY 4YHCHi i
KOPMOBHX, rap0Oy3ax, miojax ppyKTOBUX HOPIiJI.

Ham3BuualiHO BHCOKOK €(EKTHBHICTIO HIOI0
06MeXeHHs BCMOKTYBaHHA °'Cs y ILIyHKOBO-
KUIIKOBOMY TPaKTi He TUIBKH CCaBLIB, ajie ¥ NTHII,
Bi/I3HAYAETHCS (hePOLIMH — PEYOBUHA, BiZIOMA ITiJ] HA3BOIO
OepIiHCHKOI J1a3ypi, Ta ioro moxiaHi — Gpepouuanian
3ami3a, Ko0anbTy, Hikemo. Marouu crenudiuny
KPHCTaIIYHY CTPYKTYpPY, (pepouuH BUOipKOBO 3B’s13y€
i30TONH 11€3i10, YTBOPIOIOYM 3 HHUM HEPO3YHHHI
KOMIUIEKCHI CHOJIYKH, SIKi HE TNPOHHMKAIOTh dYepes3
CTIHKU LUTYHKY 1 KHIIOK, TPAH3UTOM MPOXOAATH YCi
BiJUILTH [IUTYHKOBO-KHUIIIKOBOTO TPAKTY 1 BUBOAATHCS
3 OpraHi3my 3 MpoxyKTaMu oOMiHy [2].

depouyrH yBOASTH TBAPHHAM Y BUIIISI MOPOLIKY
3 KOPMOM, pI3HHMH HallOBHIOBaYaMH, Yy CKJIai
KopMocyMilel, OpukeriB-3yHIiB. [lupoke 3actocy-
BaHHSA Yy CKOTapCTBI 3HAMIUIA CHEI[iaibHI BEJUKI

BOCKOBI IiTt0MI 3 hepormHoM — 6ormocu. KoxHilt KopoBi
Ha TMOYATKy MaCOBHIIHOTO MEePioqy O€3MOCepeIHbO Y
pyOelp 4yepe3 poT 3a JOMOMOTOK0 TPOCTOTO MPHCTO-
CyBaHHsI — OOJFOCOIH’€KTOPa — BBOAUTHCS 2-3 OOIIOCH.
Ipu ix TepTi (hepolUUH MOCTYNOBO BHBUIBHIOETHCS,
3MILIYETHCS 3 KOPMOM, SIKUH 3B’S3Yye PagiOHYKIII,
HEe Jal4d HWOMYy BcHCaTUCS y KpoB. bomocu
yIPpUMYIOTBCS Y pyOui 2-3 Micsmi, micist 4oro
BBOJATHCS HOBI.

Ipwu 3rogoByBaHHi (heporHy KOPOBaM Y KUIBKOCTI
Bix 1 mo 20 r Ha 100y 3HMKEHHS KITBKOCTI B37Cs y
MOJIOII CITOCTEpIiraeThcs BxKe depe3 3-5 mi0, a
MaKCHMAaJIbHUH €PEeKT IOCATAETHCS Yepe3 JIBa THKHI.
MakcumanbHa KpaTHICTh 3HM)KEHHS PajliOHYKII LY
B M’sci BimMmidaetbes uepe3 30 mi6. YV mijgomy
JoAaBaHHs (EPOLMHY J10 PALIOHY JI03BOJISE 3HU3UTH
nepexin *’Cs y Monoko i M’sico B 6-8 i GibIre pasis.

Sk edpexTHBHI €HTEPOCOPOEHTH BHKOPHCTOBYIOTHCS
1 3rajiadi MEOJITH y BUIJIIII MPOCTOr0 PO3MEIICHOTO
MiHepainy (KTHONTHJIONIT) 1 MOTU(IKOBAHOrO IILISIXOM
creniabHOI 00pOOKH (XYMOIIIT), KOTPi OJArOThHCS
JI0 KOHIICHTPOBAHUX KOPMIB Yy KUTBKOCTIX 10 10 %.
V Monori ne 3a6e3mnedye 3HIKeHHS BMicTy - Cs y
1,5-3 pa3u, y M’sici pisHuX TBapuH — Yy 1,5-9 pa3is.

ANe OIHUM 3 OCHOBHUX 1 Haile()eKTHBHIIIUX
3aXO0/IiB, IO CIPUSIE 3HIKEHHIO TIEPEXO/Ty PaliOHYKIII B
B NPOAYKII0O TBapMHHHIITBA, € IMOBEPXHEBE Ta
JIOKOpPIHHE TIOKPAIIIEHHS JIYKIB Ta MACOBHII — KOPMOBOI
0a3u CUIBCHKOrOCIOAAPCHKUX TBApHH, SIKE, KPIM
3ralaHuX arpoxXiMiYHUX 3aXOfiB, BKJIIOYAE JeEsKi
arpoTeXHIYHI NMPUHOMH, KOTP1 CIPUSIIOTh (POPMYBaHHIO
TapPHOTO TPABOCTOIO 3 MIHIMAJIBHO MOXKIIMBUM BMICTOM
PamiOHYKITITIB.

TyT MOKHa 3raiaTH i JAesKi OpraHizalliiiai 3aXo/u,
Taki sK HepenpodiaoBaHHs Taly3i, MepeBeIcHHs
TBapuH mepe]] 3a00€M Ha «YHUCTI» KOPMH, 3MiHa
YMOB yTPUMaHHS, 3MiHa PalioHy.

EnemenTapHMit po3paxyHOK, SIKMI BpaXxOBYe BHECOK
B YCEpeOHEHY /€Ty MEIIKaHI CEePeIHbOI CMYTH
CximHOl €BponH MPOAYKTIB XapuyBaHHS POCITMHHOTO
1 TBAPUHHOTO MOXOMKCHHS, CBIUUTH, 1[0 HABEICHI
pamio3axycHI 3aXOq JO3BOJSAIOTh 3MEHIIUTH J03Y
BHYTPIIIHBOT'O ONPOMiHEHHS, TOOTO MPAKTUYHO 103y
yChOTO 3arajbHOr0 OINpoMiHeHHs, y 1,5-4 pa3u
(Taburg).

3pemrTo, MeBHI MPUHOMH 3aCTOCOBYIOThCS Ha
eTarl «IPOIYKTH XapuyBaHHS — JTIOAWHA». TYT BOHH HE
PO3TILIIAIOTECS, X049a MaJIO UM BiIPi3HAIOTHCS Bif
eTamny «KOPMHU — TBapuHI». BTiM, MatoTh meBHi 0co0-
JIMBOCTI, CYTh SIKHX 3BOJIUTHCS JI0 TOTO, 1[0 BBOJISITHCS B
OpraHi3m, SIK MPaBWIIO, Y BUTIIAAI (apMaKoJIOT YHUX
3ac00iB, Xap4OBHX JI00ABOK, CTIEI[iaIbHUX NIPENapaTiB.

Tabnuys 1
EdexTuBHicTh 32X01iB Y POCTMHHMUTRBI if TBAPUHHUITBI (010 3HUKEHHS 1031 ONIPOMiHEHHSI JIIOMHHI
3axoan EdexTuBHiCTH 1110710 3HMKEHHS 103H
OOMexyBalbHI 3MEHIICHHS CIIOKMBAHHS MOJIOKA, 110 BUPOOJISIETHCS Y MICIICBUX YMOBax 20-50 %
BUKIIIOUYEHHSI CIIOXKUBAHHSI IPOIYKLIT JIicy 0-50 %
IpeBenTHBHI BanHyBaHHS KHCIHX IPYHTIB 1,5-3 pa3u
Buecenns 106puB 1,5-3 pazu
IToxpanieHHsl JTyKiB i IaCOBHMIL 2-4 pa3u
3acTocyBaHHs EHTEPOCOPOCHTIB, Y T. 4. (PEPOLIUHY 1,5-4 pazu
IlepeBin TBapyH nepes 3a00€M Ha YUCTI KOPMH (10 IBOX MICSILIIB) 1,5-2 pa3u
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Besniepeuno, y 3aranpHiii crpaTerii npotupasia-
LIHOrO 3aXWCTy 1 B TENEepillHid Yac NeBHa poJjb
HAICKUTH PATIONPOTEKTOpaM. AJie B yMOBaxX XPOHIYHOTO
ONMPOMIHEHHS Yy MajMX J03aX 0araTOMiTbAOHHHX
Mac JiroJied He MOXK€ MTH MOBHU NPO 3aCTOCYBAHHS
crietianbHUX (hapMaKoIOTIYHHX TPerapariB, a, CKOpiIle,
TIPO paliOHATbHE Xap4UyBaHHA 3 JTOTPUMAHHSM JIESTKUX
pEKOMEHAANIN 1 30CEpEKCHHAM YBaru Ha TEBHHUX
MIPOIYKTaX.

Te 5k came CTOCYEThCS 1 TEpaNeBTUYHUX 3aC00IB,
30KpeMa TPHUCKOPEHHS BUBEIEHHS 3 OpraHizmy
IHKOPIIOPOBaHUX paJioHyKIiniB. Bimomo Hemano
CUHTETUYHHX (apMaKOJIOTiYHUX IIperapaTiB, SKi
MOXXYTh 3HAYHO TIPUCKOPIOBATH 1IEi MpoIIeC: aJbricopo,
IMHKAIMH, TICHTAIlH, TeTallMH Ta iH. BoHM ycmimHo
3aCTOCOBYIOTHCS Y KJTIHIYHIN MPAKTHUIY TIPH HA/TXO/KEHH]
B OpraHi3M BEIIUKMX KUIBKOCTEH THUX 4YH 1HIIHX
pamionykiimiB. [Ipote y 3B’513Ky 3 IEBHOK TOKCUYHICTIO
BOHH HETIPU/IATHI ISl yMOB TPUBAJIOTO 3aCTOCYBAaHHSL

JIITEPATYPA

Te  crocyeTbcsi 1 pocTOBUX (aKTOpIB, sIKi
TIPUCKOPIOIOTH MPOLIECH TCISPAIaIiifHOrO BiTHOBJICHHS,
JIETOKCHUKAIIl OpraHi3My BiJl IIKiJTHMBUX MeTaOOMITIB,
0 MOXYTh BHHUKAaTH B YPaXXEHOMY pajiali€ero
OpraHi3Mi BHACIIIOK NOPYIIEHHS MEBHHUX NPOLECIB
0OMiHY PEYOBHH.

TakuM 4YMHOM, CTpateris NPOTUpadialiifiHOrO
3aXHMCTy JIOJUHU SBIsie cO0OK0 OararoeTanHui
KOMIUIEKC 3aXO[iB, SIKMH BKIIOYa€ OJIOKyBaHHS
Mepexoay PamdioHyKIiIiB B OPTraHi3M Ha BCIX eTamax
Tpo(iYHOrO JIAHIFOra, 3aXHCT BiJ 30BHILIHBOTO 1
BHYTPIIIHEOT'O OMPOMIHEHHS, IPUCKOPEHHS BUBEICHHS
PamiOHYKIIIIB 3 OpPraHi3My 1 aKTHBAIIO IPOIICCIB
micnsipagianiitnoro BigHoBieHHss. OCHOBHA POJIb TIPH
OMY B yMOBaX paaialliiHol CHTYyaIlii, 110 CKJIagacs
Ha 3a0pyTHEHUX paliOHYKIIIAMH TEPUTOPISX, HATCKUTH
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