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1. OIUC HABYAJILHOI AUCLUAIUIIHA

«BetepuHapHa paiio010JI0Tis»

I'any3b 3HaHB, cHENIAJIBbHICTH, OCBITHA NPOrpamMa, OCBIiTHIN CTyNiHb

OCBITHIN CTyIIHb Marictp
CrenianbHICTh 211 «Betepunapha,
MEAUILIMHAY

OcBiTHs nporpama

«BeTrepuHapHa MeIMITMHA»

XapakTepucTHKa HABYAJIbHOI JUCHUILIIHA

Bun O00B’sA3K0Ba
3aranbHa KUIbKICTh TOAUH 120
Kinbkicts kpeautiB ECTS 4
Ki1bKICTh 3MICTOBHX MOIYJIIB 4
dopma KOHTPOJIIO ICIIUAT

IToxka3uuky HABYAJBLHOI AUCIUILIIHNA IS
JACHHOI Ta 32049HO0I ()OPM HABYAHHS

JeHHa (GopMa HaBYaHHS

Pik mmiaroroBku 4
Cemectp 7
JIeKIiiH1 3aHATTA 15 ron.
ITpakTryHi, CEMIHAPCHKI 3aHATTS HEeMae
JlaGopaTopHi 3aHIATTS 30 ron.
Camocriiina po6oTa 75
[HMBIyaTbHI 3aBAAHHS HEMae
KinbKiCTh THKHEBUX ayJUTOPHUX TOAWH JJIs1 IEHHOT

dbopMu HaBUaAHHS 4 ron.




2. META,3ABJAHHS TA KOMIIETEHTHOCTI HABUAJILHOI
JTUCLHUATLITHUA

Mera - OBOJOJIHHSA TIJIMOOKMMHU 3HAHHSAMU 3 MPUPOJIU 1OHIZYHOUMX
BUIIPOMIHIOBaHb, iX Jli Ha >KUBlI OPraHi3MH, OCBOEHHS TNPUKIATHUX ACHEKTIB
CHEIaNbHOCTI, TOB’SI3aHUX 3 pajialiifHOoI0 O0e3MeKo, a TaKoX MpaKTUYHEe
3aCTOCYBaHHS 3HAHb JIJISl BUPIIICHHS JOCTIAHUIIBKUAX Ta MPUKIIATHUX 3aBaHb.

3aBaannss OCHOBHHMM 3aBJIaHHSIM BETEPUHAPHOI Paaio0ioyiorii € BUBYCHHS
3aKOHOMIpHOCTEH  1ii  1OHI3yIOUYMX  BHIIPOMIHIOBaHb HA  OpraHizm
CLTBCHKOTOCIIOIAPCHKUX TBAPUH 3 METOIO MOIIYKY MOXJIMBOCTEH 111010 KEPyBaHHS
foro peakiiisMu Ha 1iei paxkrop. BoHo nependauae BUBUCHHSI MEXaH13M1B B3a€MO/T11
BUIPOMIHIOBaHb 3 PEYOBUHAMHU KJIITHH 1 TKAHWUH, YyTJIUBOCTI )KUBUX OPTaHI3MIB 710
10HI3YIOUMX BHUIIPOMIHIOBaHb, PO3POOKY 3aco0iB iX 3aXUCTy BiJ pajialiiHOrO
YpXKEHHS 1 NUIIXIB MICISIpaaialliiHOrO BIIHOBIICHHS, JOCIHIKEHHS IUISIXiB
Mmirpatii 1 610JI0r14HO1 J1i IHKOPHOPOBAHUX OpraHi3MaMu PaJl0aKTUBHUX PEYOBUH.
Y pe3yabTaTi BHUBUYEHHSI HABYAJIbHOI IUCIUILTIHN CTYJAEeHT MOBHHEH
3HATH: TIPUPOAY M JoKEpelia 10HI3YIOUMX BHIIPOMIHIOBaHb y HABKOJMIIHBOMY
CEpellOBUIIl, MEXaHI3MH Jii 10HI3yIOUMX BUIIPOMIHIOBAHb Ha >KHUB1 OpraHi3MH Y
IIJIOMY Ta CUIBCHKOTOCTIOAAPCHKUX TBApWUH 30KpeMa, paJiouyTIUBICTh OCHOBHHX
BUJIB OpraHi3MiB Ta MPUHLMIMN IX 3aXUCTy BIJ BHUIPOMIHIOBaHb, MLUISXH
BUKOPUCTaHHS BUIIPOMIHIOBAHb y Pi3HUX c(epax BUPOOHHUIITBA, OCHOBH 3aXHCTY
TBApWH 1 TBAPUHHUIIBKOT MPOAYKIIT BiJ paJlOHYKIITHOTO 3a0pyIHEHHS, a TaKOX
3aCTOCYBaHHS Pa/llOAaKTUBHUX 130TOIIB B HAYKOBUX JOCIIIKEHHSX.

BMIiTH: OIIIHIOBaTH pajialiiHy OOCTAaHOBKY 3a JOMOMOTOI0 JIO3UMETPUYHHUX 1
PaTiOMETPUYHUX TMPUIIAIB PI3HUX CHUCTEM, PO3POOJISATH CHUCTEMY PaJai03aXUCHUX
3aXOMIB  YHOEPEKCHHS  pajialliifHoro YpaKEeHHS Ta  3a0pyIHEHHS
CUTBCBKOTOCIIOAAPChKMX TBAapWUH Ta IIEHO3IB B IIJIOMY PaJiOHYKIIIJIaMH,
3aCTOCOBYBAaTH 10HI3ylOU€ BHIPOMIHIOBAHHS Y pi3HUX cdepax MNpaKTHIHOL
TISTTBHOCTI Ta PaJl0aKTUBHI 130TOMH Y HAYKOBUX JTOCTIHKCHHSX.

HalyTTd KOMIETEHTHOCTEH:

3arajgbHi1 KomneTeHTHOCTI (3K):

1. 3HaHHS Ta pO3yMiHHS MPEAMETHOI ramy3i Ta nmpodecii.

2. 31aTHICTh MpUKAMAaTH OOTPYHTOBAHI PIIICHHS.

daxoBi (cremnianbHi) koMreTeHTHOCTI (DK):

1.. 3naTHicTh 00epiraTé JOBKULISA Bil 3a0pyAHEHHS BiIXOJaMH TBAapUHHUIITBA, a
TaKOX MaTepiajJaMu Ta 3ac00aMy BETEPUHAPHOTO IPU3HAYCHHS.

2. 3maTHICT, PO3POONIATH 1 peari30ByBaTH 3aXOAHW IMOJAO0 KEpPyBaHHS Ta
VOEPEKEHHST PAalialliiHOTO ypaXeHHS 1 3a0pyAHEHHS CBIMCHKUX TBapuUH Ta
IIEHO31B B IIJIOMY, PaiOHYKIIiJTaMHU.

IIporpamMHi pe3yibTaTH HABYAHHS

PH 1.[IpononyBaTy Ta BUKOPUCTOBYBATH JIOIUIHHI 1HHOBAIIMHI METOAM 1 MIAX0IU
BUPIIIEHHS TPOOJIEMHUX CUTYaLllid MPOdeCIHHOTO MOXOKEHHS.

PH 2. Po3pobnsaru 3axogu IMOAO YIEPEIKEHHS paiallifiHOrO0 YpaKeHHS 1
3a0pyAHEHHS CBIMCHKUX TBAPUH Ta LIEHO31B PaJIOHYKI1IaMHU.



2. IIporpama HaBYAJIbHOI JMCUHHUILIIHH

3MmicToBuii MmoayJab 1. @izu4Hi 0CHOBHU pagiodiosorii Ta pagioeKoaorii

Tema 1. Beryn. Pagio0iosiorisi ik CymijibHA HAyKa Ta €TalM il PO3BUTKY

Busnauennss papmio6ioniorii  (pamiamiiiHoi  Oiojorii) Ta  paaioeKkoJiorii
(pamiamiiinoi exosorii). Pamioekoinioris sk CKJagoBa 4YacTWHA paaio0ioJorii.
O6’exTn BUBUEHHs pazioOionorii. OpranizauiitHa cTpykTypa pagio0iosorii. Micue
paaiobiosiorii cepel CyMiKHMX Hayk. Hanpsamu po3BUTKY panio6iosiorii. 3aBaaHHs
paz10610J10T11 1 Ta PaI0CKOJIOTI].

Ictopis po3Butky pazgiobiosorii. Ponab gocsrHeHb saepHOi  Pi3UKU
HanpUKIHLI 19 CTOMITTA y BUHUKHEHHI 1 PO3BUTKY paaiobiosorii. ETanu po3Butky
panio6iomnorii. Po3BuTok paaio6iosorii Ta paaioekosiorii B YkpaiHi.

CyuacHi npo06iemu paaio6ionorii: crienudika Jaii Ha )KUB1 OPraHi3MH MalluiX
7103 10HI3YIOYMX BHUIIPOMIHIOBaHb, OCOOJMBOCTI [ii HA Opra”i3M XpOHIYHOTO
ONPOMIHEHHS, MPOQLIAKTHKA 1 TepaIis TOCTPUX 1 XPOHIYHUX palialliifHUX ypaKeHb,
pajiamiiiHe MOPyIIeHHs IMYHITETY, BIJAaJCH] HACIIIKH ONPOMIHEHHSI, CIIUTbHA Jis
Ha OpraHi3M 10HI3YIOUMX BUNIPOMIHIOBaHb Ta IHIINUX (PAKTOPIB, MIrpallist IPUPOTHUX
Ta MITYYHUX PATAIOAKTUBHUX PEUYOBUH B 00’€KTaX HABKOJHUIIHBOTO CEPEIOBHUIIA,
0COOJMBOCTI JIii HA Opra”Hi3aM IHKOPIIOPOBAaHUX pPaJiOAKTUBHUX PEUYOBHH,
0JIOKYBaHHS HaJXOJKEHHS Pa/IlOaKTUBHUX PEYOBHH B POCIIMHM, OPTraHi3M TBapHH 1
JIIOJTMHU, BUBEJICHHS Pa10aKTUBHUX PEYOBUH 3 OPraHi3My.

Teoperuune i1 mpakTH4HE 3HA4YEHHS pazgioOiosorii. HeoOXimHICTh MIUMPOKOT
IpoIIara’in paaio0ioIOrYHUX 3HAHD.

Tema 2. PagioakTUBHICTb, TUIIM 10HI3yI0UHMX BUNIPOMIHIOBAHBb Ta iX
B32a€MO/Iifl 3 PpeYOBUHOI0, OCHOBH JA03UMeTPil

SBume pamioakTHBHOCTI. PajloakTUBHI TEPETBOPEHHS siAep. 3aKoH
pamioaKTUBHOTO po3maay. Tumu pamioakTUBHOTO posmany. llpuponma ionizamii
aTOMIB 1 MOJIEKYJI peYOBUHU. BU3HAUCHHS MOHATTS 10HI3YIOUUX BUIIPOMIHIOBAHb.

Tunu 10HI3YIOUMX BHIPOMIHIOBAHB: EJIEKTPOMATrHITHE 1 KOPIYCKYJISPHE
BUMIPOMIHIOBaHHS. Buam eJeKTpOMarHiTHUX 10OHI3YIOUMX BUIPOMIHIOBAHB:
PEHTTEHIBChKE, TaMMa- 1 rajJbMiBHE BUIPOMIHIOBaHHS. DI3WYHI XapaKTEPUCTHKU
OCHOBHHX BHJIIB KOPITYCKYJISIPHUX BUIIPOMIHIOBaHb: abda-, 0eTa-, MPOTOHHOTO Ta
HEUTPOHHOTO.

Excrmo3uiiiiina, TMOTJIMHYTa Ta  €KBIBAJICHTHA  JIO3M  1OHI3YIOUHX
BUTIPOMiHIOBaHb. OIMHUI PaJI0aKTUBHOCTI 1 103 10HI3YIOUUX BHUIPOMIHIOBAHb.
[ToTyxHicTh nmo3u. Buam ompoMiHEHHS B 3aJIeKHOCTI BiJ MOTY>KHOCTI J03H,
dakTopy Yacy 1 KpaTHOCTI ONPOMIHEHHS: TOCTpe 1 MPOJIOHTOBaHE (XPOHIYHE),
0JIHOpa3oBe 1 bararopasose ((PppakiioHOBaHE).

3B’S130K MDK PpaJlOaKTUBHICTIO PEYOBHMHM 1 JIO30K0  10HI3YIOUOIO
BUNpOMiHIOBaHHsA. [IpsiMa 1 HempsiMa i 10HI3YIOUYHMX BUIIPOMIHIOBAHb Ha
Monekyiau. CyThb Teopii MiteHi. MilieHs il i0H13ytouoro BunpomintoBanns - JJTHK
ta JIHK-memOpanuuii komruiekc. loHI30BaHI aTOMHM 1 MOJEKYJIM Ta BUIBHO



paauKaidbHUN cTaH MoiieKyJ. KulbKiCHa XapakTepucTUKa paaialiiiHO-XIMIYHHX
peakuiid. PamiamiifHO-XiMIYHI MEPETBOPEHHS BOAM. Y4YacTh KUCHIO B paJlalliiiHO
XIMIYHUX NIEPETBOPEHHSIX BOAM.

PanianiiHo-XIMI4H1 YIIKO/PKEHHSI HYKJIETHOBUX KHUCJIOT. 3MiHU CTPYKTYpHU
XpOMaTUHY T BIUIMBOM 10HI3YIOUOIO BHUIIPOMIHIOBaHHS. PaaianiiHO-XIMIYHI
NepeTBOPEHHs OUTKOBUX MoJieKyi. Pamianiiina ximis amiHOKUcHoT. [lepeTBopeHHs
JOIAIB M1 BIUIMBOM 10HI3YIOUOTO BUIIPOMIHIOBaHHS. BiabHOpagukaibHI CTaHU
JIMITHAX MOJICKYJ 1 JIAHLIOTOBE OKHUCJIEHHS JIMmiaiB. PamianiiHo-XiM14H1 peakiii
ByIIeBO11B. Papialiiine ymkomkeHHs MmemOpaH. ['inore3a BUBUIbHEHHS ()EPMEHTIB.
BrnuB BunpoMiHioBaHb Ha okpemi cucteMu meradonizmy: cunte3 JJHK Ta PHK,
OUIKIB, JMiAIB, (POTOCUHTE3, TUXaHHS, CHHTE3 TOPMOHIB, MIHEpAIbHUN Ta BOJIHUM
OOMIH Ta 1HIII.

Tokcu4Hl  OpPOAYKTH  pajiofiidy  OpraHiuHUX  cHoiyk. ['imoresa
«panioTokcuHiB». CTPYyKTYpHO-MeTaboJiuyHa TinoTe3a 010JI0T1YHOT i1 10HI3YIOUUX
BUITPOMIHIOBAHb.

Tema 3. /I:xepesia iOHi3yl0UNX BUIIPOMIHIOBaHb Ha 3eMuIi.

[IpupoaHi Ta MWTYy4H1 JKEepena 10HI3YIOUMX BHUIIPOMIiHIOBaHb. [Ipupoane
10HI3yIO4Ye BHUIPOMiHIOBaHHSA. KoCMidyHE BUIIPOMIHIOBAHHS 1 BHUITPOMIHIOBAHHS
IPUPOJTHUX PaTI0AKTUBHUX e€JeMEHTIB Ta 130TomiB. CoOHsSYHE 1 TrajJaKTH4HEe
BUIIPOMIHIOBaHHS. BUIIPOMIHIOBaHHS PaJl0aKTUBHUX EJIEMEHTIB Ta 130TOIIB 3
pPOJIMH ypaHy, AaKTHUHOypaHy 1 Topito. BHecCOKk BHIpPOMIHIOBaHHS paJOHY.
BunpomiHioBaHHS MO3apOJUHHUX MPUPOJHUX PaTIOaKTUBHUX 130TOIMiB. BHecok
BUIIPOMIHIOBAHHS  PAJI0AKTUBHOTO Kajilo. BHUIIPOMIHIOBaHHS KOCMOTCHHHUX
Pal0OaKTUBHUX 130TOIIIB.

[Tpupomnuii pagianiiauii GoH. OLUIHKY 103 OTIPOMIHEHHS )KUBUX OPraHi3MiB,
3YMOBJICHHX NPHPOJHUM I10HI3YIOUMM BHUIIPOMIHIOBaHHSIM. MOXJIMBE 3HAYCHHS
IIPUPOTHOTO BUIIPOMIHIOBAHHS B IIpoIlecax >KUTTESUTBHOCTI OpraHi3MiB.

[oHi3yroue BUIPOMIHIOBAHHS Bil IITYYHHX PaTIOAKTUBHHUX 130TOIIIB.
Jlkepena MTYYHUX paJiOAKTUBHUX PEYOBHH B HABKOJWIITHBOMY CEPEIOBHIIII.
BumnpomintoBaHHS Bl paliOaKTUBHHUX 130TOIMIB, IO YTBOPIOIOTHCS BHACTIIOK
BUNIPOOYyBaHb aTOMHOI 30poi. BumpomiHiOBaHHS pajiOaKTUBHUX PEUOBHUH, IO
HAJXOJIATh Y JOBKLLIS BiJ MITIMPUEMCTB SACPHOT CHEPTreTUKH.

BunpowmintoBaHHS Bif JKeped, MO 3aCTOCOBYIOTHCS B MEIHIIHHI.

[lepenaua eneprii 10HI3yIOWOT'O BUIIPOMIHIOBAHHS aToMaM 1 MOJIEKYJIaM.
Ionizarist Ta 30y/pKeHHST aTOMIB 1 MOJIeKYyJl. BTOpUHHI €IeKTpoHH Ta iX y4acTh B
ioHi3a1tii Ta 30y1KeHHI aTOMIB 1 MoJieKyJ1. OCHOBHI MPOIIECH, SKi BiIOYyBAIOTHCS TIPH
B3a€EMOJIIi  €IEKTPOMATrHITHUX 10HI3YIOUMX BHIIPOMIHIOBaHb 3 PEYOBHUHOIO:
doTtoedexT, KOMNTOHIBCHKHI e(deKT, HapOIKEeHHA map i0HiB. OcoOmMBOCTI
B3a€MO/I1T KOPITYCKYJISIPHUX 10HI3YIOUMX BUTIPOMIHIOBAHb 3 PEYOBUHOIO: POJIb MacH,
3apsiy, €HEeprii.

[IpoHukaroua 3A4aTHICTH 10HI3YIOUMX BHUIPOMIiHIOBaHb. PiAko - 1 HIUIBHO
10HI3ytoul BumnpomiHioBaHHs. JliHiliHa Btpata eHeprii (JIBE) ioHi3yrounx
punpoMidioBanb. JIBE 1 OynmoBa Ttpeky. Kpua bperra. Bignocna Oiosoriuna



epextuBHIcTh (BBE) 1 KoedilieHT SIKOCTI 10HI3yIOUMX BHIPOMIHIOBaHb. 3B’ 530K
JIBE 1 BBE. Oco6nmBocTi B3a€MO/1i1 HEUTPOHIB 3 PEUOBUHOIO.

MoayJs 2. Jlist i0Hi3yI0UMX BUIIPOMIiHIOBAaHb HA 'KMBI OPraHizMu

Tema 5. BiosioriuHi epeKTH 10HI3yI0UNMX BUIIPOMIHIOBAHb Y POCJIMH | TBAPHH

[lonsatrs paniobionoriyHoro edekry. Kracudikamis paaiodiogoriyHux
e¢ekriB. CoMaTH4HI 1 TeHETUYH1 pa110010JI0T14HI ePEeKTH.

CyTtb paniamiiiHoi ctumynsuii. PagianiiHa cTUMYNSIIS Y POCIMH 1 TBApHH.
OcHOBHI TUNMHK MOPQOJIOTIYHUX 3MIH OPraHiB POCIHH i BIUIMBOM I10HI3YIOUOT
paxiaiii. Mopdonoriyni 3mMiHd y TBapuH. CyThb TEpaTOreHHOI Ali 10HI3YIOUHX
BUIIPOMIHIOBaHb. [lonsitts  pamiamiiinoi  xumepu.  Kanmeporenna s
BUIIPOMIHIOBaHb. MeXaHi3MU BUHUKHEHHS MOPQOJIOTIYHUX 3MIH 0OpH  All
10HI3YyI0UMX BHUINPOMIHIOBaHb. O3HaKM MPOMEHEBOI XBOpPOOW y pociauH. Buam i
CTyNeHI TMPOMEHEBOi XBOpOOW ccaBIliB. BIUIMB 10HI3ylOUMX BUIPOMIHIOBaHb Ha
NPUCKOPEHHS CTapiHHS 1 TPUBAIICThH >KUTTS. 3aruOesib OpraHi3MiB MpPH BUCOKUX
703ax onpoMiHeHHs. «3arubens mig npoMenem». Crnenudika pagianiiHoi 3aruoeni
pociuH. «I"amma-ipopocTkn». OcoOIMUBOCTI 1T 10HI3yIHOUOTO BUIIPOMIHIOBAHHSI Ha
JicoBi HacapKkeHHs. Peakilii 7epeB Ha OMPOMIHEHHH.

HecnenudivHicTh THUITIB MyTallii, 10 BUHHKAIOTh MPU il 10HI3YIOUUX
BUIIPOMIiHIOBaHb. besmoporoBa 1 moporoBa KOHIEMINi Aii 10HI3yr0UOi pasialrii.
besnoporoBuii  XapakTep KaHIIEPOT€HHOI 1 TEeHETW4YHOi JAii  10HI3YyIOUHX
BUIIPOMIHIOBaHb.

bnu3bki Ta BigganeHi eeKTH 10HI3YIOUUX BUMPOMiHIOBaHb. CTOXaCTUYHHMA
XapakTep BiJAJCHUX HACTIAKIB paialliiHOrO YpaKEeHHS.

OcoOmmBoCTi 1ii Majnux 103 10HI3YHOUOi pajiaiii Ha >XUBI OpPraHI3MH:
CTUMYJIAIINHI, aHTHIMYHH1, KAaHIIEPOTCHH1, TCHETHYH1 €()eKTH.

biomoriuni edyexTH pagioMiMETHKIB.

Tema 6. PagiouyTiiuBicTh POCJIMH, TBAPHH TA iHIIMX OPraHi3MiB

[ToHATTS PamiovyTAUBOCTI Ta pamioCTiMKOCTI oprani3miB. EdexTuBHi no3u:
JIeTaNIbHI, MiBJIETadbHI 1 KpUTUYHI. [IpuHIMNM 1 METOMOJOTIA MOOYJOBU KPUBUX
no3a-edekT. AHali3 KPUBUX J03a-€(PEeKT Ta BU3HAYCHHS HAa HUX €()EKTUBHUX /03
10HI3YI0OYUX BUIIPOMIHIOBAHb.

[TopiBHsUTBEHA PAAIOYYTIIMBICT BUIIB PI3HOTO TAKCOHOMIYHOTO MOXOKCHHS.
PagioayTnuBicTe pocnuH. PagiodyTnmBICTh CUIBCHKOTOCIIOAAPCHKUX POCIHUH.
[TopiBHsUITBPHA PAIOYYTIMBICTG BETETYIOUUX POCIWH 1 HaciHHsS. PamiodyTnuBicTh
pOCIMH Ha  OKpEeMHX eTamax OHTOreHe3y. PagiouyTiuBICTH  TBapuH.
PamiodyTnuBICTh  CUIBCHKOTOCIIOMAPCHKUX TBapuH. PamiodyTnuBicTh  IHITUX
OpraHi3miB: mnrTaxiB, pubO, amdibiid, T1UIa3yHIB, 0e3XpeOeTHUX TBApPUH,
HaWMpOCTINX, OaKkTepiid, BIpyciB, rpudiB. PagiouyTiauBiCTh TBAPUH HA OKPEMHUX
eTanax oHToreHesy. PagiouyTiauBicTs 01011€HO31B, (PITOIEHO31B, arpOLIEHO31B.

[TpuynHu mMpoKoi BapiabeaIbHOCTI pal04yTIIMBOCTI OPraHi3MiB: CTPYKTYpPHI
1 G yHKI[IOHAJIBHI (DAKTOPH.



[lopiBHsBHA PamlOYyTAMBICTh KJIITHH Ha pI3HUX (pa3zax pO3BUTKY. 3aKOH
(npaBuiio) bepron’e 1 Tpibonao. PenpoaykTuBHa Ta iHTepda3zHa 3arudesb KIiTHH.
KpuTuuHi1 TKAHWHU 1 OpTraHU POCIMH 1 TBAPHH.

Tema 7. IIporupagianiiinuii 6ios10riYHUM 3aXUCT i pagioceHcHOLTIZamis

SIBuIa aHTAaroHi3My 1 CHHEpri3My IpH CHOUIBHIA J1i Ha JKHUB1 OpraHisMu
IOHI3YIOYMX BHUIOPOMIHIOBaHb Ta IHIUX ¢akropiB. [loHsaTrs wmoaudikamii
paaiaiiifHoro ypaxkeHHs opraHizmy. lIpotupanaiamiiinuii O10JOTTYHUN 3aXHCT 1
ceHcuOUII3aIis paaialiifHOro ypaxxeHHsl.

®di3uyH1 paaio3axmCHi 1 paaloceHCUOUTI3yIoul (GakTopu: CKaj atMochepH,
TeMIiepatypa, BOJIOTICTh, cBITIIO Ta iHII. KucHeBuit edekr. KinbkicHa
XapaKTEePUCTHKA KUCHEBOTO e(heKTy - KoeilieHT KUCHEBOTO MocHiIeHHS (Kix).

XiMIUHI pajio3axUCHI PEYOBMHM 1 pajaioceHcuOuTizaTopu. BusHaueHHs
HNOHSTH PaAIONPOTEKTOPIB, PaiodIOKAaTOPIB 1 pajioaekoprnopanTiB. OCHOBHI
BUMOTH JI0 XapaKTEPUCTUKH Pajl103aXUcHUX peuoBuH. Pakrop 3minu go3u (O31) 1
fioro Bu3HaueHHs. KUTbKICHI XapakTepUCTHUKU MpoTupadiaiiinoi nii. OCHOBHI
kjnacu  paaionporekTopiB. [lpupogni 1 mTyyHl paaionporekTtopu. HaTuBHi
pPaAIoNpPOTEKTOPH KIITUH. AHTHOKCUIAHTH K paaionpoTekTopu. Pagionporekropu
npojoHroBaHoi Aii. MexaHi3MH J1i pajlONpOTEKTOPIB: IHAYKIIS TIMOKCHBHOIO
CTaHy, «IEPEXOIIIOBAHHSA» BUIBHO PAJUKAJIbHUX CTaHIB, YTBOPEHHS 3MIIIAHUX
nucynbQiiB, Timore3a «010XIMIYHOTO MIOKY».

XimigH1 pazioceHCHO1TI3y0Yi PEUYOBHUHU. MexaHi3Mu i
pazioceHCHO1Ti3aTOPIB.

Tema 8. Ilicasipanianiiine BiTHOBJIEHHSI POCJIUH i TBAPHH .

[MousaTTsa micispaaiaifHoro BITHOBJICHHS. OcHOBHI HUIAXA
micaspadiallifHOr0 BITHOBJEHHS: peraparlis, peronyisallis, pereHepais Ta
KOMIIEHCATOPHE BITHOBJICHHS.

Pemapamnis JIHK Tta iHmmx monexkyn i ctpykryp kimituHH. CyOneTtanpHi Ta
noTeHiiitHo netanbHi nomkomkeHHss JIHK Ta ix pemnapamis. ®oTtopeaktuaris.
TemnoBa  pemapamisa.  [loctpemikatuBHa — pemapamis.  SOS-pemnapariis.
Camo30upanHsi HaIMOJICKYJISIpHUX acoluariB. Pemaparniis memMOpaHHOI cucTeMu
KIIITUHHU. BiTHOBIICHHS XpOMOCOM.

['eTeporeHHICTh KIIITUH KPUTUYHUX TKAHWH Ta OPTaHiB POCIHH 1 TBapHWH.
PagiouytnuBicTs KIiTHH y pi3HiI (asu writuHHOTO 1HKITy. CTaH KIITHHHOTO
Crokoro. Ponb pamioCTiHKMX KIIITUH Ta KIITHH 1032 IUKIOM Yy (GOpMYyBaHHS
PEe3EPBIB PEIONYJIAIIHHOTO BiTHOBICHHS.

Txanunu 1 opranu y ctaHi crokoto. Llentpu pereneparii. Pons amikanpHOTO
JOMIHYBaHHS POCIMH y iX pereHepamiitHoMmy BimHOBIeHHI. [licispanmiamiiine
BITHOBJIEHHS JIICIB.

TumdacoBe MPUCKOPEHHS MOy KIITHH KPUTUYHUX TKAaHWH Ta OPTaHIB SK
MEepBUHHA peakllid Ha pajiauiiiHe ymkomkeHHs. JeaudepeHuiaiis KIITUH SK
OKpeMHH NUIAX iX MICIApaaiaiiiHOTO BiAHOBJICHHS.

MOXIMBOCTI YIPaBIIHHA MPOLECaMH MICIASPaIialliiiHOTO BITHOBICHHS.



MoayJab 3. BeaeHHss BUPOOHUITBA HA 3a0pyIHEHUX PAdiOHYKIIIaAMHU
TEPUTOPIAX TA 32CTOCYBAHHS I0HI3yl0UHX BUIIPOMIHIOBAHb

Tema 9. Armocgepa i IpyHT IK BUXi/IHI JIAHKH Mirpauii pagioHyKJ/IiaiB y
NMPHUPOJTHOMY Cepea0BHIIi

3arajgpHl IUIAXM ~ MIrpamii  pajJlOaKTUBHMX PEYOBHUH B 00 €KTax
HaBKOJIMIIIHBOTO CEPEJOBHUIA 1 CUICHKOrO TrocrogapcTBa. Tpodiunuit, ado
XapyoBUH, JAHIIOKOK. JlXkepena HaAXOMKEHHA pPaJlOaKTUBHUX PEYOBUH B
atMocepy. Dakrtopu Mirpailii pajiOaKTUBHUX PEYOBMH B aTtMocdepi: BHCOTa
BUKHUY, pyX TOBITps, rpaBitamis 1 atMocdepni omaau. lllnsaxu HagxomKeHHS
PaAIOHYKIIIB B IPyHT. TUNM BUMAaHHA pallOHYKIIIB: JOKaIbHI, TponocQepHi 1
ctparocdepHi; cyxi 1 Mokpi. CopOiis pagioOHyKIiIB PI3HUMU THIIAMHU IPYHTIB.
Oco0nuBOCTI IPYHTOBOI XiMIii Pa/iio0I0NOTIYHO 3HAYUMUX PaTlOHYKIiAIB. Ponb
(13UKO-XIMIYHUX BJIACTUBOCTEH pPaAlOHYKIAIB y iX Mirpaiuii B rpyHTi. Brmus
arpoxiMi4HMX BJIACTUBOCTEH IPYHTY Ha mporecu wirpauii. BepTukampHa 1
ropuzoHTanbHa Mirpamis. KoHBeKTHMBHUN miepeHoc, audysis, MepeHoc I
KOPEHEBUM CHCTEMaM POCIWH. BIUIMB MOroJHO-KIIMAaTUYHUX YMOB Ha MIrpalio
PaAloOHYKIIIIB B IpyHTI. BiTpoBHii miiiioM IpyHTY, Or0 BUJIH.

Tema 10. HagxoakeHHs1 pagiOHYKJIiIiB 3 IPYHTY B POCJIMHY Ta OPraHizm
TBApPHH, 0i0JIOTiYHA i iIHKOPIOPOBAHNX PAXIOHYKJIIIIB

HInsxu HaAXOKEHHS PAIIOHYKIIIB B pOCIUHU: TI03aKOpEeHeBe (aepajbHe) i
KopeHeBe. KibKICHI TIOKAa3HWKU HArpoOMaJKEHHS PaJTIOHYKIIIIIB POCIMHAMU:
koedimieHT HakonuueHHs (Ku), xoedimienT mnepexony (Kn), KoediieHT
Oiosoriunoro morauHaHHA (Kin).

PanioakTuBHI BUKUIU B aTMOcdepy SK TOJOBHE JKEPEIO M03aKOPEHEBOTO
HAJXO/DKEHHS  pagioHYKIiMiB B pochauHd. Chenudika  M03aKOpEeHEBOTO
HAJXO/KEHHS DPATIOHYKIIIB 3 TBEpAUX aeposojield. HamaxomkeHHS pO3UMHHUX
PaTIOHYKIIAIB B POCIWHHU 3 TTOBITPs. BiTpoBuii 1 qOMIOBUH MiaHOM pagiOHYKIIAIB 3
MOBEPXHI TPYHTY SK JDKEpEIo BTOPUHHOTO 3a0pyAHEHHS pociuH. Bruus
Ol0JIOTTYHMX OCOOJMBOCTEH POCIMH 1 TIOrOJHMX YMOB Ha I03aKOPCHEBE
HAJIXOJDKCHHSI PaIIOHYKITIIIB B POCIIMHHU.

BrnmuB ¢i3uko-XiMIYHUX BIACTUBOCTEN PAJIOHYKIIIIB HA iX MEpeXill 3 IPYHTY
B POCIIMHU Yepe3 KopeHi. BIinB BIacTHBOCTEH IPYHTY Ha KOPEHEBE HAIXOKEHHS
PamIOHYKIIIIB B POCIMHU: MEXaHIYHOTO CKJIay, MIHEPAJIbHOT YaCTKH, OPTaHIYHUX
PEYOBHUH, KUCIOTHOCTI, KapOOHATHOCTI, BOJIOTOCTi, PO3MOALTY PaAIOHYKIIIIB TIO
npodiao TIpyHTY. POap 06ioJIOTIYHHMX OCOOIMBOCTEH BHIIB pociuH, (a3u ix
PO3BUTKY 1 (I310JOTIYHOTO CTaHy Yy HAarpoMa/pKEeHHI paJioHyKIiaiB. Brums
MPUHOMIB arpOTEXHIKM HAa HAJIXOJKEHHS PAJIOHYKIIAIB B POCIMHU Yepe3 KOPEHI.
Cnemudika HaIXOIKEHHS B POCIUMHU OKPEMHUX palloHYKIiaiB. OcoOnMBOCTI
Mirpaiii pagloHyKJIiIB B JIICOBUX 010re€0IeH03aX.

[Insxyu HAIXOMKEHHS PANIOHYKIIJIIB B OpraHi3M TBAapUH: IMEpOpabHUN
(depe3 NUTYHKOBO-KUIIKOBUW TPAKT), THTASIUIMHUM (depe3 OpraHu AUXaHHS) 1
MepKyTadbHUM (Yepe3 IMKIpy 1 paHOBY mMOBEpXHIO). KiNbKICHI MMOKa3HUKU



HArpoMa/DKEHHS PaIioHYKIIIAIB B OpraHi3Mi TBapuH: KoedimieHT HakomumdeHHS (Ky),
koediieHT BcMOKTyBaHHsS (K:), mepioa MiBBUBEAEHHSA padioHyKIiAIB (7T/B).
Metabomni3M paJiOHYKIIIIB B OpraHi3mMi TBapuH. BcMOTyBaHHS pajiOHYKIiIiB B
IUTYHKOBO-KUIIKOBOMY TPaKTi: MIBUAKICTH 1 MICISI BCMOKTYBaHHS, poJib (P13UKO-
XIMIYHUX BJIACTUBOCTEHN paJlOHYKIIIIIB 1 (POPM iX CHOIYK, pOJib BUIY 1 BIKY TBApHUH.
Crneuudika HarpoMapKeHHs paJlOHYKIIIIB B OpraHi3Mi TBapuUH MpPHU TPUBATIOMY
HaJxomkeHH1. OCHOBHI LIJISIXU BUBEJICHHS PAJIOHYKIIIIIB 3 OpraHi3My TBapHH.

BusHayeHHs MOHATTS IHKOPHNOPOBAHUX paAloHyKIiAiB. OcobauBocTti il
IHKOPIIOPOBaHUX PaJIOHYKIAIB Ha opraHizMm. PamioGionoriuni edextu npu il
IHKOPIOPOBaHUX PAJTIOHYKIINIB HAa POCIMHU 1 OpraHizM TBapuH. OcoOJMBOCTI
010J10T1YHOT J111 rapsiYMX YaCTHUHOK.

Jlo3umeTpist THKOPMOPOBaHUX PaAIOHYKIIIIIB. MeToAu NpPOTrHO3YBAaHHS
HAJXO/KEHHS PaJl0aKTUBHUX PEYOBUH Y CUIBCHKOTOCIOAAPCHKI POCIHHH.
[IpyHIMNU TPOrHO3YBaHHS HAJXOPKEHHS PaJl0aKTUBHUX PEYOBUH B OpraHi3m
CUIbCHKOTOCIIOAAPChKUX TBapuH. IliAXoau A0 HOPMYBAaHHS HAAXOJKEHHS 1
HArpOMaJPKCHHS PaJIIOHYKIIIIIB B CLILCHKOTOCIIOAAPCHKUX POCIMHAX 1 OpraHi3Mi
CUIBCHKOTOCIIOIAPCHKUX TBAPUH.

Tema 11. 3axoau Mo 3MEHIIEHHIO HAIXOAKCHHS PAaJIOHYKJIIiB B MPOIYKUII0
POCJIMHHHUITBA | TBADUHHUITBA

OCHOBHI TPUHIMIK 3aCTOCYBAHHS TMPUHOMIB IO 3MEHIIEHHIO MEPEXOay
PamIOHYKIIIIB 3 IPYHTY B CUIBCHKOTOCIOAAPCHKI POCIUHU. 3arajbHONPUMHATI 1
CHeljayibHl  NpUHOMHU  OOpOOITKY TIPYHTY, SIKI 3MEHINYIOTh HaJXOJKEHHS
PamIOHYKIIIIB B POCIMHHU: 3BUYANHI KyJNbTHUBAIll 1 OpaHKa, IIMOOKa OpaHKa
IUTAHTKHUM TUTYTOM, 3HSTTS BEPXHBOTO IIAPYy IPYHTY, 3acCHUIIKa 3a0pyAHEHOTO
mapy 4YHCTUM TIPYHTOM. ATpoXiMiuyHI 3acoOM 3MEHIIEHHS HaJIXOJKCHHSI
PaTIOHYKIIAIB B POCIWHU: BalTHyBaHHS Ta TIICYBaHHS, 3aCTOCYBAaHHS 30LIBIIICHUX
HOpM (pochopHUX 1 KaTIHHUX TOOPHUB, BUKOPHUCTAHHS MIKPOEJIEMEHTIB, OpraHIYHUX
no6puB. Ilinbip CLIBCBKOTOCIOAAPCHKUX KYJIBTYp, SK 3aXiJ MIOAO 3MCHIICHHS
BMICTY PaJIOHYKIIIJ{IB B POCIMHAX. YTIPABIIHHS PEKUMOM 3POIICHHS - eheKTUBHA
Mipa 3HIKEHHS HaJXOKCHHS PaJIOHYKIIIIB B CUTbCHKOTOCTIONAPCHKI KYIbTYPH.
3acTocyBaHHSI CHEI[AIbHUX XIMIYHMX PEUOBMH Ta CHOJIYK [JIsi 3MEHIICHHS
HarpoMajKeHHS PaliOHYKIAIB B pociauHax. DiToge3akTHBAIlIS TPYHTIB.

Memiopartis 3a0pyIHEHUX paTIOHYKIiIaMH JyKiB 1 MACOBUCHK fK 3aci0
3MEHIIICHHS BMICTY PaJiOHYKIIIIB B KOpMax. PagioMeTpuyHuil KOHTPOJIb KOPMIB 1
MPOYKIlii TBAPUHHUIITBA. BIJTMB 3MiHU peKMMY TOMIBII 1 CKIIaTy paIioHiB, BMICTY
B paIioHl JYXHO3EMEJIbHUX €JIEMEHTIB Ta IHmMX (AKTOpPIB HA Mepexina
PamIOHYKIIIIB 3 KOPMIB B MOJIOKO, M’SICO, SIS Ta IHITY MPOIYKIIIIO
TBAPUHHUIITBA. BKIIOUEHHS J0 paIioHiB MiHEpaIbHUX J00ABOK 1 TIpEmapaTiB, 110
MEPEIIKO/DKAIOTh TIEPEeXOAy PAIOHYKIIIIB 3 KOPMIB 0 OpraHi3My TBapuWH Ta
MPUCKOPIOIOTH iX BUBeeHHsA. Oprafi3aiiiHi 3aX01u.

Tema 12. OunieHHs NPOAYKUil POCMHHUITBA i TBADMHHULTBA Bij
PagiOHYKJIIAIB HIVISIXOM NIEPBUHHUX TEXHOJIOTYHUX MEPepodoK



[IpoMuBKa 1 3HEBOAHEHHS MPOAYKLII POCIMHHULTBA 1 TBAPUHHMIITBA SIK
OCHOBA ii OYMUIIEHHS Bl pagloOHYKIiAiB. OUUIIEHHS NPOAYKIll POCIMHHUIITBA Bij
PaAIOHYKJIIIIB: MPOMHMBKAa NpPH 30BHINIHBOMY 3a0pyJHEHHI, OJEpKaHHS OJIiH,
BUJIYYEHHS BYTJIEBOMIB, OJCPKAHHS CIIUPTY, OJEP’KaHHA KOPMOBOTO 1 XapuyOBOTO
OlIKa, OYMIIEHHS 3€pHA, BHJIYYEHHs (DapMaKOJOTIYHUX, O10J0rYHO aKTUBHHUX Ta
IHIIMX CIONYK, KyJiHapHa oOpoOKa.

OuuiLieHHs TPOAYKILIii TBAPUHHUIITBA BiJ palOHYKIIIIB: mepepoOKa MOJIOKa,
MIPOMUBKA MOJIOYHUX MPOAYKTIB, OUUILIEHHS MOJIOKA 3a JIOTIOMOT'OK0 10HOOOMIHHUX
CIIOJIYK Ta JICKTPOIialii3y, KyJliHapHa oOpoOKa M’sica, cajia Ta IHIINX MPOJYKTIB.

KoepiuieHT ouniieHHs npoaykiii.

Tema 13. BukopuCTaAHHA iOHI3yl0UHX BUIIPOMIHIOBaHb y Oiosoro-
NPUPOAHUYHUX cepax XiTJIbHOCTI JIOJIUHUA TA METOX i30TOITHUX
iHIuKaTopiB B 0ioJ0rii TA €KOJIOTiI.

BuzHaueHHs HOHSATTSA paaiaiiitHo-010J10T1YHOT TEXHOJIOT11
(PBT). Papiamiitna TexHika, sika BUKOpUcTOBYeThCs i PBT.

Insxy BUKOPUCTaHHS 10HI3YIOUMX BHUIPOMIHIOBAaHb B  CUIBCHBKOMY
rocrofapcTBi. BUKOpPUCTaHHS Yy POCIWHHHUIITBI: TEPEANOCIBHE OMPOMIHCHHS
HACiHHS Ta IepejcaJMBHE ONMPOMIHCHHS OPTaHiB BEreTaTHBHOT'O PO3MHOXKCHHS 1
po3caay y CTUMYJIIOIOYHX J103aX JUIsl IPUCKOPEHHS POCTY, PO3BUTKY 1 30LIBILICHHS
POAYKTUBHOCTI POCIMH; OMPOMIHEHHSI HACIHHS 1 POCIWH JUIsl OJIep>KaHHS HOBHUX
COPTiB; pajialliiHa 010TEXHOJIOTIS MO0JIAHHS HECYMICHOCT1 TKAHUH 1 CTUMYJIAIIT
3pOCTaHHS TP BETeTATUBHUX IICIUICHHSAX POCIHMH; pajiamiiiHi 0610TeXHOJOoTil
00pOTHOM 3 KOMaxaMHU-IIKITHUKAMHU CUTBCHKOTOCIIONAPCHKUX POCIUH; pajialiiHa
TEXHOJIOTISl TIOJIMIIEHHSI SKOCTI JIIKApChKUX POCIMH; pajialiifHi TEeXHOJOTil
MOJIOBKEHHSI CTPOKIB 30epiraHHs MPOMYKIl POCIMHHHIITBA 1 IJIO/IIBHHUIITBA,
3ano0iraHHss TPOpPOCTaHHS Oynab0, KOPEHEIUIoNiB 1 UUOyIWH; pajiaiiiHa
nactepusallisi 1 KoOHcepBallisi. BukopucTaHHS y TBAapUHHHUITBI: OMPOMIHEHHS
KypslYUX SI€Ib 1 MOJIOJI TBApUH B CTUMYJIIOIOUMX J03aX 3 METOI MPHUCKOPEHHS
POCTYy 1 PO3BUTKY TBAapWH; pajialliifHa JE3WHCEKIlisd MPOAYKIli TBaApUHHUIITBA 1
CTepuiIizaiisi KOMax-pO3HOIMMKIB XBOpOO TBapuH 1 JIIOAWHH, pajiaiiifHe
3HE3apaKCHHS MPOAYKIll TBAPUHHUIITBA; pajialliiiHe 3He3apakKeHHs CTIYHUX BOJ
TBapUHHUIIBKIX KOMIUIEKCIB; pajaiailiiiHe KOHCEPBYBaHHS KOPMIB 1 MOJIMIIICHHS 1X
SAKOCTI; pajlialiifHa CTepUIi3allisl IHCTPYMEHTApil0 1 MaTepiaiiB y BeTepUHAPHIN
MEIUIMHI; pajaialliiiHa macTepu3arlis 1 KOHCepBallis MPOYKIlii TBAPUHHUIITBA.

BuxoprcrtanHs 10HI3yIOUMX BHUIPOMIHIOBAHb y MEIUIIMHI, XapyoBiid Ta
(dbapmMaKoIOTIYHIN MPOMHUCIOBOCTI.

BusnadueHHS TOHATTS 130TOMHMX IHAWUKATOPiB, a00 MiueHWX atoMmiB. CyTh
METOJy I30TOIMHMX IHAUKATOpiB. PamioakThBHI 1 cTabiIbHI 130TONH. I30TOMH, IIO
3aCTOCOBYIOTHCS B O10JIOTTUHHX JOCITIKCHHSX.

OCHOBHI NIIAXM  3aCTOCYBaHHS  METOJY  130TOMHUX  IHIAMKATOPIB:
JOCITIDKCHHST TPAHCIIOPTY, PO3MOALTYy Ta TEPETBOPEHh OKPEMHX CIOJIYK B
OpraHi3Mi; BUBYEHHS POJII OKPEMHUX PEUOBHH Y MeTa0O0d13Mi; Mirpailis pe4oBUH B
€KOCHUCTEeM1 UM OKpEeMHX 1i JIAaHKax; MIrpaiisi OKpeMUX BHUJIB TBAPUH y PI3HUX
Cepe/IoBUIIAX ICHYBAHHS, BU3HAUYCHHS YHCEIBHOCTI OKPEMHUX BHUIB MITPYIOUUX
TBapWH y MEBHUX apeanax.



Cytp wmetony panioaBrorpagii. IlepeBarm wmetony paznioaBTorpadii
MOPIBHSIHO 3  IHIIMMHM  Croco0aMM  Pajioi30TONMHOro  aHamizy. Eranm
paaioaBTOrpadiuHOrO  aHamizy. OcoOnuBocTi  MakpopaaioaBTorpadii i
MIKpopaaioaBTorpadii.

Oco0nuBOCTI 3acTOCYBaHHS CTaOUIBHUX 130TOIIB. Mac-CeKTpOMETPIs.
3acTocyBaHHsI CTaOUIBbHOrO 130TOIy SN i1 BUBUEHHS METa0O0li3My a30THUX
CIIOJIYK B OpraHi3Mi Ta Kpyroo0iry a3oty B 6iocdepi.

3. TIPOT'PAMA TA CTPYKTYPA HABYAJIbHOI JUCIUATILJITHA
- IOBHOT'O TEPMIiHY JICHHOT (3a04HOT) opMU HABUAHHS,

Kinpkicts rogusa

HazBu 3micToBHX AeHHa popma 3aouna popma
MOJYJIIB 1 TeM yCBhOTO y TOMY 4YHCI YCBOTO y TOMY YHCII
A |n|nab | g | c.p. n|n | 7ab | A | c.p.
1 2 3 4|5 6 |7 8 911011 |12 |13
3microBuii Mmoayab 1. Beryn. ®@isuuHi ocHoBM pajiobiosorii
Tema 1. Beryn 9 2 |-1]2 - 5 - - - - - -

Panio6ionoris Ta
PaIIOEKOJIOTIST SIK
CylLIJIbHA HayKa
Tema 2. 17 3 |-14 - 10 |- - - |- - -
PanioakTHBHICTD,
TUMHA 10HI3YIOUNX
BHUIIPOMIHIOBAHbB Ta iX
JO3UMETPIsS

Tewma 3. Jxepena 14 - 14 - 10 | - - - |- - -
10HI3YIOUHX
BUIIPOMIHIOBaHb Ha
3emii;

Tema 4. ®i3uuni
OCHOBH B3a€MOJi{
10HI3YIOUHX
BUIIPOMIHIOBaHb 3
pEYOBHHAMU KIIITHH
YKUBHX OPraHI3MiB
Pasom 3a 3MICTOBHHUH 40 5 1-110 |- 25 | - - - |- - -
Moayib |

3microBuii Moxyasb 2. /list i0HI3yl04HX BUNIPOMIHIOBAHb HA KUBi OPraHi3MHu

Tema 5 Biomoriuni 14 2 |-12 - 10 | - - - |- - -
eeKTH 10HI3yI0UnX
BUITPOMIHIOBaHb Y
POCIIMH 1 TBAPUH
Tema 6 9 2 |-12 - 5 - - |- - - -
PaniouyTnuBicTh
POCIHH, TBApUH Ta
IHIIUX OPraHi3MiB




Tema 7 10 2 |-|2 -
[TpoTupamiariitanii

010JIOTIYHUI 3aXUCT 1
pamioceHcubiTi3aIis

Tema 8. Metoau
3aXUCTY C-T TBAPUH
BiJI JTi1 I0HI3YFOUHX
BUITPOMIHIOBaHb

PasomMm 3a 3micTOBHUI 41 6 |-110 |-
MOJTyJIb 2

3micTroBHUIT MoayJb 3. Mirpaunist pagioHykJigiB y
HABKOJIMIIHbOMY cepeaoBuili. Bexenns
TBAPMHHHULTBA Ha 3a0pyAHEHNX PATIOHYKJIiIaMH

TePUTOPIsX

Tema 9 Atmocdepa 1
IPYHT K BUXIIH1
JIAaHKU MIrpanii
PafioOHYKIIIIB Yy
MIPUPOTHOMY
CepeIOBHIIII

7

2

Tema 10.
Haaxomxkenns
PaTIOHYKITIIIB 3
IPYHTY B POCITUHH Ta
OpraHi3M TBapHH,
OloJIoriuHa misg
THKOPITOPOBAHMUX
PaTIOHYKITI/TIB

11

Tema 11. 3axoau no
3MEHILIEHHIO
HaJIXOKEHHS
PaTiOHYKITIIIB B
MIPOAYKIIIFO
TBapUHHUIITBA

Tema 12 Ouniienas
MPOAYKIIIT
TBapUHHUIITBA BiJ
PafioOHYKIIIIIB
IUISIXOM TTEPBUHHUX
TEXHOJO T1YHUX
nepepoOoK

Tema 13.
Bukopucranns
10HI3YIOUHMX
BUITPOMIHIOBaHb

y Oiomoro-
MPUPOIHUYHX chepax
MISUIBHOCTI JTIOAUHH Ta
METOJI 130TOITHUX
iHAMKaTOPIB B Oilojorii
Ta €KOJIOT1I.

Pazom 3a 3micToBHUI
MOAYJIb 3

39

10

25

Ycboro roanH

120

15

30

75




4. Temu ceMiHAPCBLKUX 3aHATH

Ne 3/ | HazBa temu KinpkicTh roana
He nepeoaveHi

5. TeMHn NpaKTHYHHUX 3AHATH

Ne3/m | Ha3Ba temu KuIpkicTh roauH
He nepeoaveHi -

6. Temu 1200paTOPHUX 3AHATH

HaszBa temu

KinbkicTh
TOJTUH

Hopmu papianiiiHoi Oe3nexkd 1 caHITapHl IpaBuia
poOOTH 3 JpKepesaMu 10HI3yIOUUX BUIIPOMIHIOBAHb.

4

Knacudikarris 1 MIPU3HAYCHHS MIpUIIaIiB
JO3MMETPUYHOTO  KOHTPOJIO, iX  CKJIAJOBI  YaCTHHH.
[TinroroBka hi (o) pobotu pUITaIiB 3arajibHOTO
JIO3UMETPUYHOT'O KOHTPOJIIO - PEHTIEHOMETPIB 1 palioMeTpPiB

Po3paxyHku TOrNIMHYTOI Ta  €KBIBaJIGHTHOI  J103
30BHIIIHBOTO Ta BHYTPIIIHBOTO OIPOMIHEHHS OpraHi3My
JIOJMHA Ta TBapUH 3a PI3HUX CTYICHIB 3a0pymaHEHHS
TEPUTOPIil paTIOHYKIIIIAMHU

Bu3HayeHHS EKCIPECHUMH METOJAaMu CcyMapHoi [-
AKTHUBHOCTI Pi3HUX 00'€KTIB HABKOJHUIITHBOTO CEPEJIOBUINA Ta
CLTBCHKOTOCIIOAAPCHKOT MPOTYKITIT

Buam 103 10HI3yr0UOro BHIPOMIHIOBAHHS, OJHMHMIN iX
BUMIPIOBaHHS, MOPSJOK PO3PAXYHKY 1 3aCTOCYBaHHS.

BusnayeHHS OTYXHOCT1 /103U Y-BHUIIPOMIHIOBAaHHS Ha
MICIIEBOCTi, B MPUMIIICHHSAX, Bl KOHTPOJBHHUX JKEpEn Ta
BIJIMOBIAHICTh PE3YJIbTATIB HOpMaM pajiamiiiHoi Oe3mnexu
(HPBY-97)

\l

BusHaueHHs IIILHOCTI 3a0pyaHenHs Teputopii 22/Cs.

Bu3HadyeHHs 3a JOMOMOro0 Cyd4aCHHUX PaiOMETPHYHUX
yctanoBok ='Cs y Bomi, IpyHTax, KOpMax, IPOAYKIii
TBapUHHMUIITBA, O/DKUTBHHMIITBA ~ Ta  PUOHUIITBA  Ta
BIIMOBITHICTh PE3YyJbTAaTIB JOCHIPKEHb BHUMOTraM JIIFOYUX
HOPMATHBHHUX JOKYMEHTIB

[IpukuTTEBe BM3HAYEHHs BMicTy ='Cs B oOprasismi
TBApHHU Ta JIFOJUHH




10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.
26.

27.
28.

29.
30.

31.
32.
33.

34.
35.
36.

10 [IporHo3 piBHIB 3a0pyJHEHHS NPOAYKIIi pOCTUHHUIITBA
Ta  TBapUHHUUTBA  OCHOBHUMHU  JI030yTBOPIOIOYUMH 8
palOHYKII1JaMU
Pa3zom 30

7. KOHTPOJIbHI NMTAHHA, KOMIUIEKTH TECTIiB JJ151 BU3HAYCHHS PIBHA

3aCBO€HHHA 3HAHb CTYACHTAMM.

daxTopHu, 10 BIUIMBAIOTH HA MITPAIlilo PaliOHYKIIIIIB B aTMOchepi.

Bu3HaueHHS IOHATTS KHCHEBOTO €(EKTY.

OcHOBHI IUIAXH Mirpaii pagioHyKIiAiB y rpyHTi. PaKkTOpH, M0 BIIMBAIOTH HA MIrpaIlifo..

CdopmymnroiiTe mOHATTS paaionpoTekTopis. [Ipukinaau paaionpoTeKkTopis.

HInsxu HaAXOKEHHS paJlOHYKIIIB Y BogoMMuU. Po3noain palioHyKIIiIIB y KOMIIOHEHTaX

BOJIOMM.

Busnauenns paniobnokatopis. [Ipukiaau 010KyBaHHS HAIXOKEHHS PaIIOHYKIIIB B

OpraHi3M.

7. 1lnaxu HaIXOHKEHHS paJloHYKIIIJIIB B POCIMHY Ta iX XapakrepucTtuka. diopaibHuii
3axBar.

8. Bwusnauenns pajgioceHcubdinizaropis. [Ipukiamm.

9. Insxu HAIXOHKEHHS PAIOHYKIIIIIB 10 OPraHi3sMy TBapuH 1 JFOAWHU.

[lopiBHsATIBHA PaIOYYTAUBICTb POJUH 1 POJIIB POCITHH.

[Ipsima 1 HenpsiMa [1is 10HI3YIOUMX BUIIPOMIHIOBAHb Ha )KMB1 OPraHI3MU.

[lopiBHATIBHA PaIOYyTIUBICTH CCABIIIB.

Etanu po3BuTKy panio6iosorii — poku, OCHOBHI BIAKPUTTSI.

[TopiBHSITPHA PAIOYYTIMBICTH TBAPHH.

[TopiBHSIIPHA TPOHHUKHA 3/IATHICTH PI3HUX BUIIB 10HI3YIOUMX BHIIPOMIHIOBAHb.

ComarunuHi paz1io6ioyoriuHi eeKTH.

Panio6ionoriuyauii edekT pamianiiHol CTUMYIISIT Ta HOTO 3aCTOCYBaHHS Ha MPAKTHIIL.

[TpuuuaM pi3HOT pagiOUyTIMBOCTI JKUBUX OPTraHi3MIB.

MexaHi3MHU B3a€MO/Ii1 €IEKTPOMAarHiTHUX 10HI3YIOUMX BUIIPOMIHIOBAHB 3 PEYOBHHOIO.

ComarunuHi paz1io6iooriuHi eexTy.

BuszHauuTu 1 mepepaxyBaTu OCHOBHI JIETEPMIHOBAHI Ta CTOXaCTUYHI PaIio010I0TT9HI €(hEeKTH.

Xapaxkrepuctuku 90Sr (T12, Tbiol, gemonyBaHHs B opraHi3mi, rpyrna TOKCHYHOCTI, THIT

BHUIIPOMIHIOBAHHS).

OcHoBHI 0JM3BKI Ta BiIaIeH] pa1io0i0I0T4H1 eeKTH.

Xapakrepuctuku **’Cs (T1/2, Tbiol, [emoHyBaHHs B OpraHi3Mi, rpyna TOKCHUHOCTI, THIT

BHUIIPOMIHIOBAHHS).

®daxTop 3MiHU J03H Ta HOTr0 BU3HAYEHHS.

Xapaxrepuctuxu 2°Pu (T1/, Tbiol, nenoHyBaHHs B OpraHismi, rpyna TOKCHYHOCT, THIT

BHUIIPOMIHIOBAHHS).

Busnauenns KH 1 K11

Xapaxrepuctuxu 3 (T1,, Tbiol, nenonyBaHHs B opraHismi, rpyna TOKCHYHOCTI, THII

BUITPOMIHIOBaHHS).

Bu3HauyeHHs IHKOPIOPOBaHUX paAioHyKIiiB. OcoONMBOCTI iX Ail Ha OpraHi3m.

Xapaxrepuctuku “**Am (T1/2, Tbiol, nenonyBaHHs B OpraHizMi, rpyrna TOKCHIHOCT, THII

BUITPOMIHIOBaHHS).

[TpuumHM Pi3HOT 34aTHOCTI POCIMH 10 HAKOTIMYEHHS pafioHykiaiB. [Ipuxiaau.

[TpuitomMu oYHUIIEHHS Bi padiOHYKIiAIB MPOAYKIIii POCTHHHHIITBA.

Bu3HaueHHs eKCMO3ULIIHOT Ta MOTJIMHYTOT 103 10HI3yI0OUMX BUIIPOMiHIOBaHb. OMHUII TX

BHUMIpPIOBAHb.

[Tpuitomu ounIIeHHS BiJ paAiOHYKIiIiB MPOAYKIlii TBAPUHHUIITBA.

BusHaueHHs €KBIBaJICHTHOI JO3H 10HI3YIOUMX BUIIPOMiHIOBaHb. OIMHUII 11 BUMIPIOBAHHS.

[Tpuiiom ¢iTonesakTuBaii IpyHTy. Buau pociuH, 1m0 3aCTOCOBYIOThCS IS IIBOTO.

a0

o
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Buau i cryneni npomeneBoi xBopoOu y ccaBiiB. PiBHI 103, III0 BUKIIMKAIOTh Pi3Hi CTyIEH1
XBOPOOH.

ATrpoxiMiuHi 3aX0/1 3aXUCTY POCIUH BiJl HAJIXO/HKCHHS PaIiOHYKITi B,

Tpu BigkpuTTs HapUKIHII 19-TO CTOMITTS, IO Aa]IH MOYATOK PO3BUTKY paio0ioorii (poKH,
Mpi3BHUILA).

3acTocyBaHHs paialifHOTO MyTareHe3y y pOCIMHHHUITBI i TBapuHHUITBI. [Ipukianu.

HaykoBi BIIKpUTTS B paio010JIOTii Ha APyromy eTari il pO3BUTKY.

HaykoBi BiIKpUTTS B pa110010J10T1i HAa NEPIIOMY €Tarl ii pO3BUTKY.

[Ipuitomu 3aXKUCTy CLILCHKOTOCIOIAPCHKUX TBAPUH BiJl HAJIXOKEHHS PAIIOHYKIII/IIB B 1X
Oprasizm.

Buau onpoMiHEeHHS 3a71€KHO BiJI MOTY>KHOCTI /1034, (DaKTOPY Yacy 1 KpaTHOCT1 ONPOMIHEHHS.
CrateBa cTepuiizallisti KoMax MIKIIHUKIB POCIIHMH 1 HEPEHOCHUKIB XBOPOO TBAPHH 1 JIFOAUHU.
CxutazioBi mpupoiHOTO pamianiinoro ¢ony. Pamgianiinuii pon y Kuesi natenep 1 10 aBapii Ha
YAEC.

[Ipuknaam BUKOPUCTAHHS 10HI3YIOUMX BUIPOMIHIOBAaHb B MEUIIUHI.

[ToxomkeHHsI KOCMOT€HHHUX PAaIIOHYKIIAIB.

[Ipuknanum BUKOPUCTAHHS 10HI3YIOUUX BUIPOMIHIOBAaHb Y TBAPUHHUIITBI.

[IprurHu HarpoMaHKEHHsI OKPEMUX PATIOHYKIIIIB y IEBHUX YACTHMHAX YW OpraHaxX OpraHizmy.
YoMy BHECEHHS KalliliHUX JOOpUB B IPyHT 3MeHInye nepexia 137Cs B pocnuHu?.
[ToxomKeHHs! KOCMOT€HHUX PaIOHYKI1IIB.

[Ipuknaaum BUKOPUCTAHHS 10HI3YIOUMX BUIIPOMIHIOBaHb y MEAMIIMHI.

Oco06MBOCTI 3aCTOCYBAaHHS OpraHiYHUX JOOUB Ha 3a0pyIHEHUX PATIOHYKIIIAMH YT1ISX.
3anexHICTh BEpTUKAIBHOI MIrpalii paJlOHYKJI1IB B IPYHT1 Bi/l TUITY IPYHTY.

CyTb panianiiHo-0610J10T1YHOT TEXHOJIOT1i KOHCEpBaIlil MPOAYKI[li POCIMHHUIITBA.

daxTopH, 110 BIUIMBAIOTh Ha TOPU30HTAIBHY MITpaIliio PaJloHYKIIIIIB MO MOBEPXHS IPYHTY.
Bumoru 10 onpoMiHIOBaIbHUX YCTAHOBOK, 1110 3aCTOCOBYIOTHCA Y pajialiitHO-010J0TTHHIX
TEXHOJIOTISIX.

8. MeToau HABYAHHS.

MaCUBHI METOJY HABUAHHS: 3ACBOEHHS JIEKYIUHO20 Mamepiay,

aKTUBHI METOJI HaBUAHHS: nojeMiKa, OLN0si iepu, cumyayiiti 3a80aHHs,
JIO2TYHI CXemMu, mpeHiH2u TOLIO;

JIEMOHCTpAIlIHI MaTepiain: caauiou, 8i0eo@itbMmu.

9. ®opMH KOHTPOJIIO
Bignosigno mo «IlonoskeHHs mpo ek3amMeHu Ta 3ajikk y HarioHambHOMY

YVHIBEpCUTETI OlOpecypciB 1 MPUPOTOKOPHUCTYBAHHS YKpaiHU», 3aTBEPKECHOTO
BueHOt0 pagoro HYBIll Ykpainu 26 kBitHs 2023 poky, npotokon Ne 10, Bumamu
KOHTPOJIIO 3HaHb 3/100yBayiB BUIIOi OCBITU € MOTOYHUI KOHTPOJIb, TPOMDKHA Ta
MiJICYMKOBA aTeCTallii.

[ToTounuii KOHTPONL 3 JUCHUILIIHK 3IIMCHIOETBCS ITJI 4Yac TPOBEACHHS
MPAKTUYHUX, 1 MAa€ HA METI MEPEBIPKY PIBHS MiATOTOBICHOCTI 3100yBaviB BHIIO1
OCBITH /10 BUKOHAHHSI KOHKPETHOT pOOOTH.

[IpomixkHa aTecTallisi HPOBOAUTHCS MICJsI BUBYEHHS MPOTPaMHOTO MaTepiany i
Ma€ BU3HAUUTH PIBE€Hb 3HAHb 3/100yBaUiB BUIIIOi OCBITH 3 IPOrPAMHOT0 MaTepiaiy,
OTPUMAHMX I1J] Yac YCiX BUJIIB 3aHSITh 1 CAMOCTIMHOT pOOOTH.

dopma NpoBeIeHHS TPOMIKHOT aTeCTallil - TECTyBaHHS,


https://elearn.nubip.edu.ua/mod/glossary/showentry.php?eid=76063&displayformat=dictionary

3acBO€HHA 3/100yBaue€M BUIIO1 OCBITH MPOrPAMHOrO Marepiany BBaXKaeThCs
YCHIIIHUM, SKIIO PEUTUHIOBA OIL[IHKAa HOro CTaHOBUTH HE MeHIIe, HiX 60 OamiB 3a
100-0anpHO0O IKATIOO.

CemecTtpoBa aTecTarlisi IpOBOIUTHCA Y (OPMi CEMECTPOBOTO ICIIUTY.

3n00yBayl BUIIO1 OCBITH 3000B’s13aH1 CKJIa]aTH ICIIUTH 1 3aJI1KM BiIMOBIHO 710
BUMOT pPOOOYOro HaBYAJbHOIO IUJIaHY Yy TEpMiHM, mependadeHi rpadikom
OCBITHBOT'O TMpoIecy. 3MICT €K3aMEHY BHU3HAYa€ThCS pPOOOUYOI0 HABYAIBHOIO
MPOrpaMoOI0 TUCLIUILIIHH.

Po3nonin 6ajiB, ki oTpuMyI0Th cTyaeHTH. OLIHIOBaHHS CTYJE€HTA BiJ0YBA€THCS
3rigHo nosioxkeHHsM «IIpo ex3amenu Ta 3aniku y HYBIll Ykpainn» Bin 26.04.2023
p. 3 Tabm. 1.

OuniHka HaIioHAJILHA PeiiTuHr cryaenra, 0aam
Bigminao 90-100
Hobpe 74-89
3a10BUIEHO 60-73
He3anosiipHO 0-59

Jlns BU3HAUEHHS PEUTHHTY CTyACeHTa (Ciryxaya) i3 3aCBOEHHS AUCIUILIIHUA Rauc
(mo 100 GaniB) omepskanuii pedTuHr 3 arecrarii (1o 30 OaniB) mOAAETHCSA 10
PEUTHHTY CTyJIeHTa (cayXada) 3 HaB4anbHO1 poooTH Rup (10 70 6amiB): R auc =
Rup + R ar.

11. METOANYHE 3ABE3IIEYEHHSA

1. JlazapeB M. M. JlaGopatopHi poboTu 3 pamiobiosiorii Ta pamaioeKkosorii
(MeToauYHI pEeKOMEHJallli CTyJAeHTaM O010J0TO-MPUPOJIHUX HAMPSIMIiBITIATOTOBKU
BUIIIX 3aKknaaiB ocBitn) / M. M. Jlazapes, B. O. Kino, O. I1. Maiine6ypa, 1O. O.
bounpap, O. [I. Ilerinona, I. M. I'yakos. — K. : HYbIll Ykpaian, 2009. — 34 c.

2. Taiiuenko B. A. Pamiarmiiina Ge3rneka i paBuwia poOOTH 3 JKEpelaMu
I0HI3YIOUMX BHIPOMiHIOBaHb. MeETOOWYHI PEKOMEHJAIii /0 BHKOHAHHS
nabopaTopHuUX POOIT 3 pamiobiosorii Ta pamioeKoJorii CTyaeHTaMu 0i0Joro-
MPUPOJHUYNX CIICIIAIBHOCTEH BHINIMX 3akiajiB ocBitd / B. A. I'aituenko, 10. O.
bonpap, B. O. Kammapos, C. M. I'puctok, M. M. Jlazapes, I. M. I'yakos. — K. :
HVYBIill Ykpainn, 2011. — 32 c.

3. bounap 1O. O. Hopmu pajianiitHoi Oe3IeKu 1 CaHITapH1 IpaBuia poOOTH 3
JKepeaMH 10HI3YI0UUX BUTIPOMIHIOBaHb. METOANYHI PEKOMEHAII11 10 BAKOHAHHS
nabopatopHux poOIT 3 paaio0ionorii Ta pajaloeKoydorii CTyaeHTamMu 010J0r0-



NPUPOAHUYMX crieniagbHOoCcTell BummMx 3aknaniB ocitu / FO. O. bonpap, B. O.
Kammapos, C. M. I'puctok, M. M. Jlazapes, 1. M. I'ynkos. — K. : HYbill Ykpaiuu,
2012. -36 c.

12. PEKOMEHIOBAHA JIITEPATYPA
OcHoBHa JiTepaTypa

1. T'pomzuncekuit JI. M. Pagio6ionoris / 1. M. I'ponsuncekuit. — K. : JIuGins,
2001. — 448 c.

2. I'ynkos 1. M. Cinbebkorocnonapebka paaiodiosnoris / I. M. I'yakos, M. M.
Binniuyk. — Xutomup : IAY, 2003. — 470 c.

3. JlonyctuMmi piBHi 3a0pynaHenHs npoaykri (JIP-2006). — Hakaz MO3
VYkpainu 03.05.2006. — Ne 256.

4. Kimno B. O OcHoBu paaioGionorii Tta paaioekonorii / Kimno B. O.,
[Momimyx C. B., I'yakos 1. M. — K. : Xaii-Tex Ipec, 2008; 2009; 2010. — 320 c.

5. Hopmu paniamiitnoi 6e3neku Ykpainu (HPBY-97). — K. : MO3, 1997. — 121
C.

6. IlpakTukym 3 pamio6iosnorii Ta pamioexonorii / [B. A. Taituenko, 1. M.
I'ynkos, B. O. Kammapos Ta i1.]. — K. : Kongop, 2010. — 286 c.; Xepcosn : Ounnui-
ITmroc, 2014. — 278 c.

7. Pamgioexomnoris / [I. M. I'yakos, B. A. T'aituenko, B. O. Kammapos Ta iH.].
— K. : HYBIlI Vkpainu, 2011. — 368 c.; Xepcon : Onni-Ilnroc, 2013. — 467 c.

JonaTkoBa Jitepatrypa

1. AunenkoB b. H. OcHoBbI cenbckoxo3siiicTBeHHOM paauosioruu / b. H.
Annenkos, E. B. FOaunuesa. — M. : Arponpomusaar, 1991. — 288 c.

2. Paguno6uomnorus / [A. [1. benos, B. A. Kupmun, A. I1. JIsicenko u ap.]. —
M. : Konoc, 1999. — 384 c.

3. I'ynko WM. H. OcHOBBI 00111€# 1 CETbCKOX03SIHCTBEHHON paiioOn0I0THH /
N. H. T'yakos. — K. : U3n1-BoYCXA, 1991. — 327 c.

4. TymkoB I. M. OcHOBH CUIBCHKOTOCTIOAAPCHKOT pamiodionorii i
pamioekonorii / I. M. I'yakos, I'. M. Tkauenko. — K. : Buma mkoma, 1993. — 262 c.

5. 'ynxoB U.H. Panno6uonorus ¢ ochoBamu paguoskonorun / [U.H. T'ynkos,
A.l'. Kyasmesa, A.A. Mockanés]. — CeiktbiBKap : U3a-so CI'Y, 2015. — 512 c.

6. OcHoOBBI cenbckoxossiiicTBeHHOW paaumonioruu / b. C. Ilpucrep, H. A.
Jlomunos, O. ®@. Hemen, B. A. Tlospkos. — K. : Ypoxaii, 1991. — 472 c.

7. ®oxun A. Jl. Cenpckoxo3siicTBeHHas pajionoris / @okun A. 1., JIypee A.
A., Topmun C. IT. — M. : JIpoda, 2005. — 368 c.

8. Gudkov I. M. Radiobiology and Radioecology / I. M. Gudkov, M. M.
Vinichuk. — K. : NAUU, 2006. — 295 p.

9. Spmonenko C. I1. Paguobuosnorus yenoseka u xuBoTHbIX / C. IL.
Spmonenko, A. A. Baiiacon. — M. : Beicur. mik., 2004. — 376 c.
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13. IHd)OPMAHIfIHI PECYPCH
. https://www.iaea.org/ru
. http://lwww.uiar.org.ua/UKr/index.htm
. http://nkrzu.gov.ua/
. https://www.facebook.com/energoatom.ua
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