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1. OIUC HABYAJILHOI JUCLIUATUIIHA

«BetepuHapHa panio010JI0Tis»

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

OCBITHIH CTyIIIHb Marictp
CrenianbHICTh 211 «Betepunapha,
MEAMILIMHAY

OcBiTHs nporpama

«BeTrepuHapHa MeIMIIMHA»

XapakTepucTUKa HABYAJIbHOI JUCHUILIIHA

Bun O00B’A3K0Ba
3aranabHa KUIbKICTh TOAUH 90

Kinekicts kpeautiB ECTS 3

Ki1bKiCTh 3MICTOBHX MOIYJIIB 3

dopma KOHTPOITIO 3aJiK

IToxka3uuky HABYAJBLHOI AUCIHUILIIHNA IS
JAEHHOI Ta 32049HO0I ()OPM HABYAHHS

neHHa hopMa HaBYaHHS

Pik miaroroBku 2
Cemectp 4
JIeKiiiH1 3aHATTA 30 roz.
ITpakTryHi, CEMIHAPCHKI 3aHATTS HEeMae
JlaGopaTopHi 3aHITTS 30 ron.
CamocriiiHa poboTa 30
[HMBIyaTbHI 3aBAAHHS HEMae
KinpKicTh THOKHEBHX ayAUTOPHHUX TOJIHMH JIIS

JeHHO1 (hOpMHU HAaBUYAHHS 4 Ton.




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 3aB/IaHb.

3aBaannss OCHOBHHMM 3aBJIaHHSIM BETEPUHAPHOI Paaio0ioyiorii € BUBYCHHS
3aKOHOMIpHOCTEH  1ii  1OHI3yIOUYMX  BHIIPOMIHIOBaHb HA  OpraHizm
CLTBCHKOTOCIIOIAPCHKUX TBAPUH 3 METOIO MOIIYKY MOXJIMBOCTEH 111010 KEPyBaHHS
Horo peakiismMu Ha 1ed daktop. BoHo mnepenbauae BUBYEHHS MEXaHI3MIB
B3a€EMOJII1 BUIIPOMIHIOBAHb 3 PEUYOBMHAMH KJITHUH 1 TKaHWUH, YYTJIMBOCTI >KHBUX
OpraHi3MiB /10 10HI3yIOUMX BHIPOMIHIOBaHb, PO3POOKY 3aco0IB iX 3aXUCTy BiA
paianifHOrO YpaKeHHS 1 NUISIXIB MICISIpaaiaiiHOrO BITHOBIEHHS, JOCIII>)KCHHS
HUIAX1B Mirpauii 1 610J0T14HOI J11i IHKOPIOPOBAaHUX OpraHi3MaMH PajliloaKTUBHUX
PCUOBHH.

Y pe3yabTaTi BHUBUYEHHSI HABYAJIbHOI IUCIUILTIHN CTYJAEeHT MOBUHEH

3HATH: TIPUPOJY ¥ JpKepena i10HI3yIOYMX BHIIPOMIHIOBAaHb y HABKOJHMIIHBOMY
CEpellOBUIIl, MEXaHI3MH ii 10HI3YIOUMX BUIIPOMIHIOBaHb Ha KUBI OPraHi3MHu Yy
IIJIOMY Ta CUIBCHKOTOCTIONAPCHKUX TBAPUH 30KpeMa, PaliouyTIMBICTh OCHOBHUX
BUJIB OpraHi3MiB Ta MPUHLMIM IX 3aXUCTy BIJ BHUIPOMIHIOBaHb, MUISXH
BUKOPUCTaHHS BUIIPOMIHIOBAHb y Pi3HUX cdepax BUPOOHHUIITBA, OCHOBHU 3aXUCTY
TBApWH 1 TBAPUHHUIIBKOT MPOAYKIIT BiJl paalOHYKIITHOTO 3a0pyIHEHHS, a TaKOXK
3aCTOCYBaHHS PallOAaKTUBHUX 130TOIIB B HAYKOBUX JOCIIIKEHHSX.

BMIiTH: OIIIHIOBAaTH pajialliiiHy OOCTAHOBKY 3a JOMOMOTOI0 JTO3UMETPUYHHUX 1
PaTlOMETPUYHUX TMPUIIAIIB PI3HUX CHCTEM, PO3POOJISATH CUCTEMY Pai03aXHUCHHUX
3aX0/iB VIEPEeDKCHHS  paJlialiitHoro YpaKCHHS Ta  3a0pyaHCHHS
CUTBCBKOTOCTIOAAPCHKMX TBAapWMH Ta IIEHO3IB B IIJIOMY PaJiOHYKIIIJIaMH,
3aCTOCOBYBATH 10HI3yl0U€ BHUIPOMIHIOBAHHS Y pi3HUX cdepax MNpaKTAIHOT
TISTTLHOCTI Ta PaJAl0aKTUBHI 130TOMH Y HAYKOBUX JTOCIIKEHHSX.

HalyTTd KOMIETEHTHOCTEH:

3arajgbHi KomneTeHTHOCTI (3K):

1. 3HaHHS Ta pO3yMiHHS MPEAMETHOI ramy3i Ta nmpodecii.

2. 31aTHICTh MpUAMAaTH OOTPYHTOBAHI PIIICHHS.

daxoBi (crernianbHi) komneTeHTHOCTI (PK):

1.. 3maTHicTh 00epiraT JOBKULISA Bil 3a0pyJHEHHS BiIXO0JaM{ TBApUHHHIITBA, a
TaKOXX MaTepiajJaMu Ta 3ac00aMy BETEPUHAPHOTO TPU3HAYCHHS.

2. 3maTHICT, pPO3POONATH 1 peari30ByBaTH 3aXOAHW IMOJAO0 KEpPyBaHHS Ta
VOEPEKEHHST PAalialliiHOTO ypaXeHHS 1 3a0pyAHEHHS CBIMCHKMX TBapWH Ta
IIEHO31B B IIJIOMY, PaiOHYKIIiJTaMHU.

Ilpozpamnui pezyibmamu HaguanH:A
PH 1.[IpononyBaTy Ta BUKOPUCTOBYBATH JIOIUIHHI 1HHOBAIIMHI METOAM 1 MIAX0IU
BUPIIIEHHS TPOOJIEMHUX CUTYaLllid MPOdeCIHHOTO MOXOKEHHS.
PH 2. Po3poOisaTu 3axoad MO0 YIEPEIKEHHS paiallifiHOro YpaKeHHsS 1
3a0pyAHEHHS CBIMCHKUX TBAPUH Ta 1IEHO31B PaIIOHYKIIaMHU.



Ilpozpama nasuanvnoi oucyuniinu

3MmicToBuii MmoayJab 1. @izu4Hi 0CHOBHU pagiodiosorii Ta pagioeKoaorii
Tema 1. Beryn. Pagio0iosiorisa Ta eranu ii po3BUTKY

Busnauennss pamio6ioniorii  (pamiamiiinoi  Oiojorii) Ta  paaioeKoJiorii
(pamiamiiinoi ekosorii). Pamioekosioris sK CKJIaJioBa 4YacTHHA pajaio0iofiorii.
O06’exTn BUBUEHHs pazioOionorii. OpranizauiifHa cTpykTypa pagiodiosorii. Micue
pazaio6ioiorii cepen CyMiKHUX HayK. Hanpsmu po3BUTKY panio6iosorii. 3aBiaHHs
paz10610J10T1i 1 Ta PaI0CKOJIOTI].

Ictopis po3Butky pagio0iosorii. Ponab gocsrHeHs spepHoi  Pi3uku
HanpUKIHLI 19 CTOMITTA y BUHUKHEHHI 1 PO3BUTKY paaiobiosorii. ETanu po3Butky
panio6iosorii. Po3BuTok paaio6ioforii Ta paaioekosiorii B YkpaiHi.

CyuacHi nipo6iemMu paaio0ionorii: crienudika Jaii Ha )KUB1 OPraHi3MU MaTuX
7103 10HI3YIOUMX BHUIIPOMIHIOBAHb, OCOOJUBOCTI [ii Ha Opra”i3M XpOHIYHOTO
ONpPOMIHEHHS, Npo(dIIaKTHUKAa 1 Tepamiss TOCTPUX 1 XPOHIYHUX paalaliiiHux
ypaxkeHb, pajialliiiHe MOpYIIEHHS IMYHITETY, BiJJaJieHl HACIIAKA ONPOMIHEHHS,
CHUIbHA [i1 HA OpraHi3M IOHI3YIOYMX BHUIPOMIHIOBAaHb Ta IHIIUX (AKTOPIB,
Mirpariss MPUPOAHUX Ta IITYYHHX PaJI0aKTUBHMX pEYOBHH B 00 €KTax
HABKOJIUIIIHHOTO CEPEIOBHUINA, OCOOJMBOCTI J1i Ha OpraHi3M I1HKOPIOPOBAHUX
pagloaKTUBHUX PEUYOBUH, OJOKYBaHHS HAJXOKEHHS PaJl0aKTUBHUX PEUYOBUH B
POCIIMHU, OpTaHi3M TBapWH 1 JIOJUHU, BHUBEACHHS PAJI0AKTUBHUX PEUYOBUH 3
OpraHizmy.

Teoperuune 1 mpakTH4HE 3HA4YEHHs pazgioOiosyorii. HeoOXimHICTh MIMPOKOL
IpOITara’in paaiooiooriYHUX 3HAHD.

Tema 2. PagioakTMBHICTb, THIIM 10HI3yI0UHX BUNIPOMIHIOBAHBb Ta iX
A03UMeTpist

SBume pamioakTHBHOCTI. PajgloakTuBHI TEPETBOPEHHS siAep. 3aKOH
pamioaKTUBHOTO po3many. Tumu pamioakTUBHOTO posmany. llpuponma ionizamii
aTOMIB 1 MOJIEKYJI peYOBUHU. BU3HAUCHHS MOHATTS 10HI3YIOUUX BUIIPOMIHIOBAHb.

Tunu 10HI3YIOUMX BHIIPOMIHIOBAHB: CJIICKTPOMATHITHE 1 KOPIYCKYJISpHE
BUMIPOMIHIOBaHHS. Buam eJeKTpOMarHiTHUX 1OHI3YIOUMX BUIIPOMIHIOBAHb:
PEHTTEHIBChKE, TaMMa- 1 TaJbMiBHE BUTIPOMIHIOBaHHS. DI3WUYHI XapaKTEPUCTHKU
OCHOBHHX BHJIIB KOPITYCKYJISIPHUX BUIIPOMIHIOBaHb: abda-, 0eTa-, MPOTOHHOTO Ta
HEUTPOHHOTO.

Excrio3uiiitHa, TOTIMHYTa Ta  €KBIBaJ€HTHA  JIO3U  1OHI3YIOUUX
BUMPOMiHIOBaHb. OJIHUHUII PAJI0aKTUBHOCTI 1 J03 10HI3YIOYMX BUIPOMIHIOBAHb.
[ToTyxHicTh n03u. Bumu ompoMiHEHHS B 3aJ€XHOCTI Bil MHOTY>KHOCTI J03H,
dakTopy Yacy 1 KpaTHOCTI ONPOMIHEHHS: TOCTpe 1 MPOJIOHFOBaHE (XPOHIYHE),
0JIHOpa3oBe 1 Oararopasose (PppakiioHOBaHE).



3B’S30K MDK paJlOAKTUBHICTIO PEYOBMHM 1 103010  10HI3yHOYOro
BUIIPOMIHIOBaHHS.

Tema 3. [Ixepesia ioHi3yl0UMX BUIIPOMIiHIOBaHb Ha 3emJli, Qi3U4HI OCHOBH
B3a€MO/il iOHI3yI0UHMX BUIIPOMiHIOBAHDb 3 PEYOBHHOI0

[TpupomHi Ta WTY4HI JKEpena 1OHI3YIOUMX BHUIPOMiHIOBaHb. [IpupomaHe
ioHI3yI0ue BUINpPOMiHIOBaHHSA. KocMiuyHE BHWIPOMIHIOBAHHS 1 BUIIPOMIHIOBAHHS
MPUPOAHUX PATi0aKTHUBHUX €IeMEHTIB Ta i30TomiB. COHSYHE 1 TaJTaKTHYHE
BUIIPOMIHIOBaHHS. BHUNpOMiHIOBaHHS paJlOAKTUBHHUX E€JIEMEHTIB Ta 130TOMIB 3
pPOJIMH ypaHy, aKTHHOYpaHy 1 ToOpifo. BHECOK BHUIPOMIHIOBAaHHS paJOHY.
BurnpomiHoBaHHS TMO3apOJUHHUX MPUPOJHUX PaTiOaKTUBHUX 130TOMiB. BHECOK
BUIIPOMIHIOBAHHS  PaJI0aKTUBHOTO Kajlilo. BHUIIPOMIHIOBaHHS KOCMOTCHHHUX
Pal0aKTUBHUX 130TOIIIB.

[Mpupognuit  pamiauniiauii  ¢GoH. OIHKM 103 ONPOMIHEHHS KUBUX
OpraHi3MiB, 3yMOBJICHUX INPHUPOAHUM 10HI3YIOUUM BUIIPOMIHIOBaHHSIM. MoxInBe
3HAUEHHS TMPHUPOAHOTO BUIPOMIHIOBAHHS B  IMpOIECaX JKUTTEISILHOCTI
OpraHi3MiB.

[oHi3ytoue BUIMPOMIHIOBAHHS Bil INTYYHUX PATIOAKTUBHUX 130TOIIIB.
Jkepena MTYYHUX PaiOaKTUBHUX PEYOBHH B HABKOJHWIITHBOMY CEPEIOBHIII.
BumnpomiHioBaHHS B pajllOaKTUBHUX 130TOIMIB, IO YTBOPIOIOTHCA BHACTIIOK
BUIIPOOYBaHb aTOMHOI 30poi. BurnpomiHioBaHHS paiOaKTUBHUX PEYOBHH, IO
HAJAXOMASTh Y JOBKULUIS Bl MIANPUEMCTB AJI€PHOT CHEPTETHKHU.

BunpomintoBaHHS BiJ JKeped, 10 3aCTOCOBYIOTHCS B MEAUIINHI .

Ilepenaya eneprii 10HI3yIOUOTO BHUIIPOMIHIOBAHHS aTOMaM 1 MOJICKYJaM.
Ionizarist Ta 30y/)KEHHsI aTOMIB 1 MOJIeKyJl. BTOpUHHI eleKTpOHU Ta iX y4acTh B
ioHI3arii Ta 30y/KeHH1 aToMiB 1 Mojiekya. OCHOBHI TpOIECH, SKi BimOYyBarOThCS
Ipy B3a€EMOJIIi €JEKTPOMArHiTHUX 10HI3YIOUMX BHUIPOMIHIOBaHb 3 PEYOBHHOIO:
dotoedexT, KOMNTOHIBCHKHI edeKT, HapomKeHHA map 10HIB. (OcoOIMBOCTI
B3a€EMOJIIT KOPIYCKYJSIPHUX 10HI3YIOUMX BUIPOMIHIOBaHb 3 PEUYOBHHOIO: POJIh
MacH, 3apsay, CHeprii.

[IpoHukatoya 3MaTHICTH 10HI3YIOUMX BHUIIPOMIHIOBaHb. PigKo- 1 MIUTBHO
ioHI3ytoul BumpoMiHioBaHHs. JliniiHa Brpata eneprii (JIBE) ionizyrounx
unipominioBadb. JIBE 1 OymoBa tpeky. KpuBa bperra. Bignocna Oionoriuna
edextuBHIcTh (BBE) 1 KoedimieHT sIKOCTI 10HI3yIOUMX BHIIPOMIHIOBaHb. 3B’ 530K
JIBE i BBE. Oco6auBocTi B3aeMOo/1ii HEUTPOHIB 3 PEYOBUHOIO.

[Ipsima 1 HempsiMa Jist 10HI3YIOUMX BUIPOMIHIOBaHh Ha MoJeKymnu. CyTh
Teopii MmimeHi. Mimens nii ioHi3ytodoro BumpomiHioBaHHs - JIHK ta JIHK-
MeMOpaHHUI KOMIUIEKC. [OHI30BaHI aTOMHU 1 MOJIEKYJH Ta BUIBHO DPaJIUKAITBHHMA
ctaH MoJekya. KinpkicHa XxapakTepucTHKa paJialliifHO-XIMIYHUX pEeaKI[ii.
Paniamifino-XiMigHI TIEPETBOPEHHS BOJW. YYacTh KHCHIO B PaTiallifHO XIMIYHUX
MEPETBOPEHHSIX BOM.

Paniamiiino-XiMI4H1 YIIKOJKEHHSI HYKJIEIHOBUX KHUCJIOT. 3MIHH CTPYKTYpH
XpOMAaTHHY TiJi BIUIMBOM 10HI3yIOUOI0 BHUIIPOMIHIOBaHHS. PasiamiitHo-xiMi4Hi
MepeTBOPEHHs OUIKOBUX MoJieKyil. Pasiamniitna xiMmist amiHokucioT. [lepeTrBopenHs
JITAIB M BIJTMBOM 10HI3YIOUOT'O BUIPOMIHIOBaHHSA. BinbHOpaaukaabHI CTaHH
JITTHAX MOJIEKYJ 1 JIAaHIIOrOBE OKHMCJICHHS JMiaiB. PamiamiiHo-XiMI4H1 peakirii



ByriieBonaiB. Papiamiiine  ymkomkeHHss wMeMOpaH. ['imoTe3a  BHUBIJIBHEHHS
(¢epmeHTIB. BriivB BUIPOMIHIOBaHb HAa OKPEMi1 CUCTEMH METa0oJI3My: CHUHTE3
JIHK Tta PHK, OinkiB, minigiB, (OTOCUHTE3, JIWXaHHS, CHUHTE3 TOPMOHIB,
MIHEpaJIbHUI Ta BOJHUNA OOMIH Ta 1HIII.

TokcHMYHI  OPOAYKTH  pajiofli3y  OpraHiuHUX  cHodyk.  ['imoresa
«paaloTOKCHHIB». CTPpYKTypHO-MeTa0oJ1yHa T1noTe3a 010J0r14HOT Jii 10HI3YI0UnX
BUIIPOMIHIOBaHb.

MogayJas 2. Jlist i0Hi3yI0UMX BUIIPOMIiHIOBAaHb HA 'KMBI OpraHizMu
Tema 5. BiosiorivHi epeKTH 10HI3yI0UNX BUIIPOMIHIOBAHb Y POCJIMH | TBAPHH

[lonsaTrss paniobionoriynoro edekry. Krnacudikamis paaio01onoriyHuX
edekriB. CoMaTHyHI 1 TeHETUYHI pa110010J0T14H1 e(hEeKTH.

CyTtb paniamiiiHoi ctumynsuii. PagianiiiHa cTUMYNSIIS Y POCIUH 1 TBApHH.
OcHOBHI TUNHK MOPQOJIOTIYHUX 3MIH OPraHiB POCIHUH i BIUIMBOM I10HI3YIOUOT
pamiantii. Mopdonoriuni 3miau y TBapuH. CyTh TEpaTOTeHHOI [ii 10HI3YIOUYHX
BUIIPOMiHIOBaHb.  [loHATTS  pamiamiiinoi  xumepu.  KanneporenHa s
BUIIPOMIHIOBaHb. MeXaHi3MH BUHUKHCHHS MOPQOJIOTIYHMX 3MIiH TpH  Ail
10HI3YyI0YMX BHUIPOMiHIOBaHb. O3HaKH MPOMEHEBOI XBOpPOOW y pociauH. Buam i
CTyNEeHI TIPOMEHEBOI XBOpOOHW ccaBIliB. BIuMB 10HI3yIOUMX BUMPOMIHIOBaHb Ha
IMPUCKOPEHHS CTApiHHS 1 TPUBAIICTh JXKUTTSA. 3aru0eiib OpraHi3MiB IMPU BUCOKHX
7103ax OMpoMiHeHHs. «3arubeins mig mpomeHeMy. Crerudika paaiaiifHoi 3aruoei
pociuH. «I"amma-tipopocTku». OcoOIMBOCTI 1T 10HI3yIOUOTO BUIIPOMIHIOBAHHS Ha
JicoB1 HacapKeHHs. Peakinii mepeB Ha ONpoOMIHEHHS.

HecnenudivnicTh TUITIB MyTalliif, 10 BUHHUKAIOTh TMPU il 10HIZYHOUHX
BUIIPOMIHIOBaHb. be3moporoBa 1 moporoBa KOHIENIi ii 10HI3yr4oi pasiarii.
besnoporoBuii  xapakTep KaHIEPOT€HHOI 1 TEHETHYHOI Jdii  10HI3YIOUUX
BUIIPOMIHIOBAHb.

bnu3bki Ta BigaaneHi epexTy 10HI3yI0UnX BUMPOMIHIOBaHb. CTOXaCTUYHHIMA
XapakTep BiIJaJCHUX HACTIAKIB padialliiHOrO YpaKEeHHS.

OcobnuBocTi aii Manmux 103 10HI3YHOYOi pajiaiii Ha KUBI OpTraHi3MU:
CTUMYJIAIIIHI, aHTUIMYHH1, KAHIIEPOT€HHI1, TeHETUYH1 €PEKTH.

bionoriuni edekTr pagioMiMETHKIB.

Tema 6. PagiouyTiiuBicTh POCIMH, TBAPHUH TA IHIIKUX OPraHi3MiB

[ToHATTS PamiovyTAUBOCTI Ta pamiocTiMKocTi oprani3miB. EdexTuBHi no3u:
JIeTaNIbHI, MiBJIETadbHI 1 KpuTU4HI. [IpuHIMNH 1 MeToAOMOTIA MOOYTIOBH KPUBUX
no3a-edekT. AHai3 KPUBUX J03a-€PEeKT Ta BU3HAYCHHS HAa HUX €()EKTUBHUX /03
10HI3yI0OUYMX BUTIPOMIHIOBAHb.

[lopiBHsTPHA ~ PafiOYyTIMBICTE  BHAIB  PI3HOTO  TAKCOHOMIYHOTO
MOXOJKeHHs. PaniouyTnuBicTh pociauH. PagiouyTauBiCTh CUILCHKOTOCIOAAPCHKUX
pociud. llopiBHsiIbHA  pajlOUYyTIUBICTE BETETYIOUMX POCIMH 1 HACIHHS.
PaniouyTnuBiCTh pPOCIMH HA OKPEMHX eTalax OHTOreHe3y. PaaiouyTiauBicTh
TBapuH. PaaiouyTIuBICTh CUIBCHKOIOCIOAAPCHKUX TBapvH. PaaiodyTiuBICTb
IHIIMX OpraHi3MiB: MTaxiB, pud, am(iOiil, MIa3yHiB, Oe3XpeOETHUX TBapHH,



HaWIpoCTINX, OaKTepiid, BIpyciB, rpudOiB. PaaiodyTiIMBICTh TBAPUH HA OKPEMUX
eTanax oHToreHesy. PajgiouyTinuBicTh 01011€HO31B, (PITOIIEHO31B, arPOLEHO31B.
[IpyurnHn  mwupokoi  Bapia®ENbHOCTI  PaJlOYyTJIMBOCTI  OpraHi3MiB:
CTPYKTYpHI 1 pyHKIIOHAIbHI (PAaKTOPH.
[lopiBHsIBHA PamlOYyTAMBICTh KJIITHH Ha pI3HUX (pa3zax pO3BUTKY. 3aKOH
(npaBuiio) bepron’e 1 Tpibonno. PenpoaykruBHa Ta iHTep(da3Ha 3arudenpb KITHH.
KpuTuuHi TKAHWHU 1 OpTraHu POCIHUH 1 TBAPHH.

Tema 7. IIporupagianiiinuii 6ioJ10riYHUM 3aXHUCT i pajgioceHcuOiIi3aist

SIBumia aHTAaroHi3My 1 CHHEpri3My NIpH CHUIBHIA i Ha JKHUB1 OpraHisMu
IOHI3YIOYMX BHUIPOMIHIOBaHb Ta 1HIIUX ¢akropiB. [loHsaTrs wmoaudikamii
pamianiiHoOro ypaxeHHs opranizmy. lIpotupaniamiiiHuii O10JOTIYHUN 3aXHUCT 1
ceHcuOUTI3allis paaialiifHOro ypaxeHHsl.

®di3uyH1 paaio3axmCcHi 1 paaloceHcuOUTI3yIoul (pakTopu: CKiaj atMochepH,
TEeMIlepaTypa, BOJIOTICTh, cCBITIO Ta iHmI. KucHeBuir edexr. KinbkicHa
XapaKTepUCTHKA KUCHEBOTO e(eKTy - Koe(ilieHT KUCHEBOTO mockieHHS (Kix).

XimMigHi pajgio3aXWCHI PEYOBMHU 1 paaioceHcuOUTizaTopu. Bu3HaueHHs
MOHATh PaJIONPOTEKTOPIB, pamio0soKkaTopiB 1 pamionekoprnopanTtiB. OCHOBHI
BUMOTH JI0 XapaKTEPUCTUKH paaio3axucHuX pedoBuH. @axrop 3minu no3u (O31) i
fioro BuzHadueHHs. KiTbKICHI XapaKTEpUCTHUKH NpoTupasiamiiinoi mii. OCHOBHI
KJacu panionpoTektopiB. Ilpupomani 1 mTy4dHi pagionporekTopu. HaTuBHI
paaionpoOTEeKTOPH KJTITHH. AHTHOKCHIAHTU K PagioNpPOTEKTOPH.
PanionpoTrexropu nposoHroBaHoi aii. MexaHi3Mu il pagionpoTeKTOPIB: THIYKIIISA
TIMOKCUBHOTO CTaHy, «IEPEXOILTIOBAaHHI» BUIbHO PaJIMKAIbHUX CTaHIB, yTBOPEHHS
3MIIIAaHUX TUCYIb]iiB, TITOTE3a «010XIMIYHOTO HMIOKY.

XiMivH1 pasioceHCHOLTI3y0Yi PEUYOBHUHU. MexaHnizMu i
pazioceHCHOLTi3aTOPIB.

Tema 8. Ilicasipanianiiine BiTHOBJIEHHSI POCJIMH i TBAPHH .

[lonsrrs micspaaiamiitHoro BiTHOBJICHHS. OcHoBHI HUISIXH
MICIsIpaialifHOTO  BIMHOBIIEHHS: pemapallisi, pemonyJsiis, pereHepaiis Ta
KOMITEHCATOPHE BITHOBIICHHS.

Penaparnis IHK Ta iHmmx monekyn i cTpykTyp kiituHu. CyOneranpHi Ta
noTeHiiitHo netanbHi nomkomkeHHss JIHK Ta ix penapamis. ®oTtopeaktuaris.
TemnoBa  pemapamisa.  [loctpemmikatuBHa — pemapamis.  SOS-pemnapartis.
Camo30upanHsi HaIMOJICKYJSIpHUX aconuariB. Pemapariis MemMOpaHHOI cucTeMHU
KIIITHHHU. BiTHOBIICHHS XpOMOCOM.

['eTeporeHHICTh KIIITUH KPUTUYHUX TKAHWH Ta OPTaHiB POCIHH 1 TBapHWH.
PagiouyTnuBicTs KIITHH y pi3HI Qaszu rituHHOrO0 mHUKIy. CTaH KIITHUHHOTO
crokoro. Ponp pamlocTiiKUX KIITHH Ta KIITHH M03a HUKIOM Y (OpMYyBaHHS
pe3epBIB PEMOMYJIAILINHOTO BITHOBICHHS.

TkanuHU 1 opranu y crasi crokoro. Llentpu perenepariii. Posib anikaibHOTO
JIOMIHYBaHHSI POCIMH Yy 1X pereHepaiiiiHomy BigHoBIeHHI. Ilicaspagiamiiiae
BITHOBJIEHHS JIICIB.



TumMyacoBe NMPUCKOPEHHS MOJAUTY KIITUH KPUTUYHUX TKAHUH Ta OPraHiB K
MEepBUHHA PEaKIlis Ha pajiaiiiiHe ymkomkeHHs. JlenudepeHuiamis KIITUH K
OKpEMUU MUIAX 1X MiCJsipaaialitHoro BiIHOBICHHS.

MO>XJIMBOCTI yNpaBJIiHHA MPOIECaMu MICISIpalialliiHOrO BIAHOBICHHS.

MoayJab 3. BeneHHss BUPOOHUITBA HA 3a0pyIHEHUX PAdiOHYKIIIAMHU
TEPUTOPIAX TA 32CTOCYBAHHS I0HI3yl0UHX BUIIPOMIHIOBAHb

Tema 9. ATmocgepa i IDYHT ik BUXi/IHI JIJAHKH Mirpauii pagioHyKJ/IiaiB y
NMPHUPOJTHOMY cepea0BHIIi

3arajpHl IUIAXM ~ MIrpalii  paJloaKTUBHUX PEYOBHMH B 00 €KTax
HABKOJIUIIIHHOTO CEPEJOBHUINA 1 CUIbCHKOrO rocrogapcTBa. Tpodiunuit, abo
XapyoBUH, JaHIIOKOK. JlXepena HaAXOIKEHHS paJl0aKTUBHUX pPEYOBUH B
atMocepy. Daktopu Mirpailii pajioaKTUBHUX PEYOBUMH B aTMocdepi: BHCOTa
BUKH]lY, PYX NOBITps, Tpasitaimis 1 arMocdepni onmaau. Ulnsxu HaaxomxeHHS
PaAIOHYKIIIIIB B IPyHT. TUNM BUMAaHHA pallOHYKIIIB: JOKaIbHI, TpornocgepHi 1
ctparocdepHi; cyxi 1 Mokpi. CopOiisi paglOHYKIiIB PI3HUMU TUIAMHU TIPYHTIB.
Oco06aHMBOCTI TPYHTOBOI XiMii pajio0ioNOTIYHO 3HAYUMUX PaAAIOHYKIiAiB. Posb
(b13UKO-XIMIYHUX BIACTUBOCTEH pPaAlOHYKIAIB y iX Mirpamii B rpyHTi. Brmus
arpoxXiMiYHMUX BJACTUBOCTEH TIPYHTY Ha Tmpoiecu wMirpamii. Beprukanbha 1
ropu3oHTalIbHa Mirpamis. KoOHBEKTUBHUU TiepeHoc, Audy3ii, TMEepeHoc IIo
KOPEHEBUM CHCTEMaM pOCIUH. BIIMB MOrogHO-KJIIMaTUYHUX YMOB Ha MIrpaiito
PaTlOHYKIIAIB B IPYHTI. BiTpoBuit migiioM rpyHTy, HOTO BUIH.

Tema 10. HagxoaskeHHs1 paiOHYKJIiIiB 3 IPYHTY B POCJHUHM Ta OPraHi3m
TBApPHMH, 0i0JI0TiYHA i iIHKOPNOPOBAHNX PAXIOHYKJIIIIB

[Insaxu HATXOHKEHHS PaliOHYKIIIIIB B POCIWHU: ITO3aKOPEHEBE (acpalibHE)
1 kopeHeBe. KinbKiCHI NMOKa3HUKH HAarpoMajKEHHS PaTIOHYKIIIIIB POCIMHAMU:
koedimieHT HakonuueHHs (Ku), xoedimieHT mepexony (Kn), KoediieHT
Oiooriunoro morauHaHHsA (Kin).

PanioaktuBHI BUKUAM B aTMOc(epy SK TOJIOBHE JKEPENO MO3aKOPEHEBOTrO
HAJXO/KCHHS  pafioHyKIiAiB B  pocnuHu. Croenudika M0O3aKOPEHEBOTO
HAJXOJDKCHHS PaJiOHYKIIAIB 3 TBEpAMX aeposoiieid. HaaxomkeHHS pO3YMHHUX
PaAIOHYKIIIIB B POCIIMHHU 3 TIOBITps. BiTpoBwMii 1 TOMIOBHIA MiHOM paiOHYKIIAIB 3
MOBEPXHI TPYHTY SK JOKEpeIo BTOPUHHOTO 3a0pydHEHHS pociauH. Brmus
Ol0JTOTTYHMX OCOOJMBOCTEH POCIMH 1 TIIOTOJHMX YMOB Ha I03aKOPCHEBE
HAJIXOJ[P)KEHHSI paIlOHYKII1/IIB B POCIMHHU.

BB ¢i3uko-XiMiYHUX BIACTUBOCTEH pAMIOHYKIIAIB Ha iX mepexim 3
IPYHTY B POCIHMHH 4Yepe3 KOpEHi. BIIMB BIACTUBOCTEH TPYHTY Ha KOPCHEBE
HAJXO/DKCHHS PTIOHYKIITIB B POCIMHU: MEXaHIYHOIO CKJIaay, MiHEpaabHOi
YaCTKH, OPTraHIYHUX PEYOBUH, KUCIOTHOCTI, KAPOOHATHOCTI, BOJOTOCTI, PO3MOLTY
pamioHyKIiAIB 1o mnpodinto 1pyHTy. Posb 0i0j0riyHHX OCOOJIMBOCTENW BHIB
pociuH, ¢a3u iX PpoO3BUTKY 1 (I310J0TIYHOTO CTaHy Y HarpoMaJKeHHi
pamioHyKIiAiB. BIiuB nmpuiloMiB arpoTeXHIKM Ha HAJIXOJKEHHS PaIlOHYKIIAIB B



pociuHu 4Yepe3 KopeHi. Cnemudika HAAXOMKEHHS B POCIUHH OKPEMHUX
pamgionykiiAiB. OcoOIMBOCTI Mirpalii paJioOHyKJIiIIB B JTICOBUX O10Te€0IeHO3aX.

IInsxu HagXOJKEHHS PANIOHYKIIAIB B OpraHi3M TBAapUH: NEPOPATbHUI
(depe3 NUTYHKOBO-KUINKOBUU TPAKT), THTAISALIAHUM (Yepe3 OpraHu JAUXaHHS) 1
NEepPKyTAJIbHUNA (dYepe3 MIKIpy 1 paHOBY NOBEpXHIO). KUIbKICHI MOKAa3HUKH
HarpoMa/pKeHHs PajloHYKJIIAIB B OpraHi3mi TBapHH: KOe(ILI€EHT HAKOMHYEHHS
(K.), xoedirieHT BcMokTyBaHHS (K), epioj] MBBUBEACHHS pagioHyKIiAiB (711/B).
MetabomnizM paJlOHYKIIIIB B OpraHi3aMi TBapuH. BcMOTyBaHHS pajioOHYKIIAIB B
[UTYHKOBO-KHUIITKOBOMY TPaKTi: MIBUAKICTH 1 MICI[l BCMOKTYBaHHs, poiib (pi3uKO-
XIMIYHUX BJACTHUBOCTEM pamloHYKIIAIB 1 (GopMm iX CHOAYK, pojib BUAY 1 BIKY
tBapuH. Creuudika HarpoMapKeHHS pPAalOHYKIAIB B OpraHi3aMi TBapuUH NpH
TpUBAJIOMY HaJx0/kKeHH1. OCHOBHI HUISXW BUBEJIEHHS PaJIOHYKIIIIB 3 OpraHizaMmy
TBapHH.

BusHayeHHs MOHATTS I1HKOPNOPOBAHUX paAloHyKIiAiB. OcobnuBocTti il
IHKOPIIOPOBAaHUX PAJIOHYKIIAIB Ha opraHizm. PamioGionoriuni edexktu mpu il
IHKOPIIOPOBAaHUX PATIOHYKIIAIB HAa POCIMHHM 1 opraHizm TBapuH. OcoOJauBOCTI
010J10T1YHOT J111 rapsiYMX YaCTHUHOK.

Jlo3umeTpist 1THKOPMOPOBaHUX PaAIOHYKIIiAIB. MeToAu NpPOTHO3YBAaHHS
HAJXO/KEHHS PaJlOaKTUBHUX PEYOBUH Y CUIBCHKOTOCIOAAPCHKI POCIUHHU.
[IpyHIMTIA TIPOTHO3YBaHHS HAJXOJDKCHHS PaTiOaKTHBHUX PEUYOBHMH B OpraHi3m
CUIbCBKOIOCIIOIAPChKUX TBapuH. llinxoam 10 HOpPMYBaHHS HaAXOJKEHHS 1
HarpOMaJPKCHHS PaJIIOHYKIIIIIB B CLILCHKOTOCIIOAAPCHKUX POCIMHAX 1 OpraHi3Mi
CUIbCHKOTI'OCIIOIaPCHKUX TBApUH.

Tema 11. 3axoam Mo 3MeHIIEHHIO HAXXOAKEHHS PAXiOHYKJIIIB B MPOAYKIiI0
POCIAMHHUITBA i TBAPMHHUIITBA

OCHOBHI TPUHIMIK 3aCTOCYBAaHHSA MPUHOMIB TI0 3MEHIICHHIO MEPEeXO0ny
PamIOHYKIIIIB 3 IPYHTY B CUIBCHKOTOCIOAAPCHKI POCTUHU. 3arajJbHOTPUMHSTI 1
CrieliajJbHl MPUUOMH OOpOOITKY TIPYHTY, SKI 3MCHIIYIOTh HAJIXOJKEHHSI
PamIOHYKIIIIB B POCIMHU: 3BUYANHI KyJNbTHUBAIll 1 OpaHKa, IIMOOKa OpaHKa
IUTAHTKHUM TUTYTOM, 3HSTTS BEPXHBOTO IApy IPYHTY, 3aCHIMKA 3a0pyAHEHOTO
mapy 4YHCTUM TIPYHTOM. ATrpoxXiMiuHi 3aco0M 3MEHIICHHS HaIXOKCHHS
PamIOHYKIIIIB B POCJIMHM: BAITHYBAHHS Ta TIMICYBaHHA, 3aCTOCYBaHHS 301IbIIEHUX
HopM (dochopHHX 1 KadIHHUX JOOpPHB, BHKOPUCTAHHS MIKPOCIEMECHTIB,
opraniuanx n00puB. [lin0ip CIIBCHKOTOCTIONAPCHKUX KYIBTYpP, SAK 3axiJ OO0
3MEHIIICHHS BMICTY PaJIOHYKIIIIIB B pOCINHAX. YTIPaBIiHHS PEKUMOM 3POIICHHS -
edeKkTHBHA Mipa 3HIKCHHS] HAIXOJDKEHHS PAJIOHYKIIIIB B CUTBCHKOTOCTIONAPCHKI
KyJIbTypu. 3aCTOCYBAaHHS CHEIIaJbHUX XIMIYHMX PEUOBHH Ta CIOJIYK JUIs
3MEHIIICHHS HarpoOMa/DKCHHS paIiOHYKIiMIB B pocianHaxX. DiTome3akTuBaliis
IPYHTIB.

Memiopartis 3a0pyIHEHHX paTIOHYKIiIaMH JyKiB 1 MACOBUCHK SK 3aci0
3MEHIIECHHS BMICTY paJllOHYKIIiIiB B KOpMax. PagioMeTpuuHuil KOHTPOJIb KOPMIB 1
MPOAYKI[li TBApUHHUUTBA. BIUIMB 3MIHM pEeXUMY TOIBIL 1 CKJIaAy palliOHIB,
BMICTY B palllOHI JIy)KHO3€MEJIbHUX €JIEMEHTIB Ta IHIIUX (PaKTOpiB HaA mepexin
PAmIOHYKJIIAIB 3 KOPMIB B MOJOKO, M’SICO, SMIS Ta 1HIIY HOPOIYKIIIO
TBAPUHHUITBA. BKIIOUEHHS J10 pallloHIB MiHEpaJIbHUX N00aBOK 1 IIpenaparis, 110



MEPEIIKOKAIOTh TePEeX0ay PaIOHYKIIIIB 3 KOPMIB 1O OpraHi3My TBapuUH Ta
MPUCKOPIOIOTH iX BUBeAeHHs. OpraHizauiiiHi 3aX0Qu.

Tema 12. OunieHHs: MPOAYKUil POCTMHHMITBA | TBADUHHULTBA BiJ
PAAIOHYKIIAIB HIJISIXOM IIEPBUHHUX TEXHOJIOTTYHHUX MEPEepPoOoK

[IpoMuBKa 1 3HEBOAHEHHS NPOIYKLII POCIMHHULITBA 1 TBApUHHUIITBA SIK
OCHOBA ii OYMIIEHHS Bl pagloHYKIiAiB. OUUIIEeHHS MPOAYKIIi POCIMHHUITBA BiJ
PaAIOHYKIIIIB: MPOMHMBKAa NpPHU 30BHINIHBOMY 3a0pyAHEHHI, OAEp KaHHS OJIiH,
BUJIYYEHHS BYTJIEBOAIB, OJICPKAHHS CIHUPTY, OJEP>KaHHA KOPMOBOI'O 1 Xap4yOBOTO
OlIKa, OYMIIEHHS 3€pHa, BUJIYYeHHsS (DapMaKOJOTIYHUX, 010J0rYHO aKTUBHHUX Ta
HIIKMX CIONYK, KyJiHapHa oOpoOKa.

OuwuilleHHS TPOJAYKLIi TBAapUHHULTBA BiJ PaJIOHYKIIIIB: TepepooKa
MOJIOKA, TPOMHBKA MOJIOYHUX MPOAYKTIB, OYMIIEHHS MOJOKAa 3a JIOMOMOTOI0
10HOOOMIHHHUX CIOJIYK Ta eJIeKTpojianizy, KyJiHapHa oOpoOka M’sica, caja Ta
THIIUX POTYKTIB.

KoediieHT ounienHs npoayKItii.

Tema 13. BUkopHCTAHHSA iOHI3yI0OUHX BUNIPOMIHIOBaHb y Oiosoro-
NPUPOAHUYHUX chepax MislIbHOCTI JIOAUHA TA METOJ i30TOMHUX
inauKaTopiB B 0ioJsorii TA €KOJIOTII.

Busnauenus IIOHSTTS pasiaiiiHo-01010T19YHOT TEXHOJIOT11
(PBT). Paniamiiina TexHika, sika BAKOpUCTOBY€eThCs 1isi PBT.

[IInsgxx BUKOPUCTAHHS 10HI3YIOUMX BHUIIPOMIHIOBAaHb B  CUIBCBKOMY
rocrmojiapcTBi. BuKopuCcTaHHS y POCIWHHMIITBI: TEPEANOCIiBHE ONMPOMIHEHHS
HACIHHSI Ta TepeJicaluBHE ONMPOMIHCHHS OpPraHiB BET€TaTHBHOI'O PO3MHOXKCHHS 1
po3caii y CTUMYJIIOIOUHX J103aX JUISI IPUCKOPEHHS POCTY, PO3BUTKY 1 301UTBIIICHHS
IIPOJIYKTUBHOCTI POCJIMH; ONMPOMIHEHHS HACIHHSI 1 POCIHH JJISA OJICpKAHHS HOBUX
COPTiB; pajialiiHa 010TEXHOJIOTIS MO0JIAHHS HECYMICHOCTI TKQHWUH 1 CTUMYJISIII1
3pOCTaHHS TPU BETETATUBHHUX IICIJICHHSX POCIWH; pajiaiiiHi O10TeXHOJIOT1l
00pOTHOM 3 KOMaXaMH-IIKITHUKAMU CUTLCHKOTOCTIONAPCHKUX POCIHMH; paaialiiifHa
TEXHOJIOTiS TIOJNIMINEHHSI SKOCTI JIKApPCHKUX POCIWH; paiaiiifHi TEeXHOJOTil
MOJIOBXKEHHSI CTPOKIB 30epiraHHs MPOMYKIII POCIMHHHIITBA 1 IJIOIIBHHUIITBA,
3amo0irands TpopocTaHHs Oymb0, KopeHerwioniB 1 muOynwH; pajialiiiHa
nactepusailisi 1 KOHcepBallisi. BuUKOpHCTaHHS y TBApUHHHUIITBI: OMPOMIHEHHS
KypsSYuX sI€Ilb 1 MOJOJI TBAPWH B CTHUMYJIOIOYHMX J03aX 3 METOI MPUCKOPCHHS
POCTYy 1 PO3BUTKY TBAapWH, pajialiifHa JE3WHCEKIlis MPOAYKIli TBApUHHHIITBA 1
CTepuiIizalisi KOMax-pO3HOIMKIB XBOpOO TBapuH 1 IIIOJWHM, pajiaifiifHe
3HE3apaKCHHS MPOAYKIli TBAPUHHUIITBA; pajialriiiHe 3He3apakKeHHS CTIYHUX BOJ
TBaPUHHUIIBKUX KOMIUIEKCIB; pajialiiiHe KOHCEPBYBAHHS KOPMIB 1 MOJIMIIEHHS 1X
SKOCTI; pajiailiiiHa cTepuiizaiisi THCTPYMEHTapilo 1 MaTepialliB y BeTEpUHAPHIN
MEJIUIIMHI; pajaialliiiHa mactepusallis 1 KOHCepBallisl MPOYKI[ii TBAPUHHUIITBA.

BukopucranHsi 10HI3ylOUMX BUIIPOMIHIOBAHb Y MEIUIIMHI, XapyoBiil Ta
(hapMaKoJIOT14H1i TPOMUCIOBOCTI.



BusHaueHHs NOHATTS 130TONMHMUX IHAUMKATOPIB, a00 MiyeHux aroMiB. CyTb
METO/Y 130TONHHUX 1HJIMKATOpIB. PajgioakTuBHI 1 cTaOUIBHI 130TONHM. [30TONH, 11O
3aCTOCOBYIOTBHCS B O10JIOTTYHUX AOCTIIKEHHSX.

OCHOBHI NIISAXM  3aCTOCYBAHHS ~ METOJY  130TONHUX  1HJAMKATOPIB:
JOCIIDKEHHSI TPaHCIOPTY, pPO3MNOALTY Ta MEpPEeTBOPEHb OKPEMHUX CIOJYK B
OpraHi3Mi; BUBYEHHS pOJi OKPEMHX PEUYOBHH y METabO0di3Mi; Mirpauis peuoBUH B
€KOCUCTEMI YU OKpeMHX ii JIaHKaX; MIrpaiis OKpeMHUX BHJIIB TBAPUH Y PI3HUX
CepelloBUIIaX ICHYBaHHS; BU3HAYEHHS YUCEIBHOCTI OKPEMHUX BHJIB MIrpyHOUHX
TBapUH y MEBHUX apeaax.

Cyte wmetony panioaBrorpadii. IlepeBarm wmetony paaioaBTorpadii
NOpPIBHSIHO 3  IHIIMMHM  croco0aMu  pajlioi3oTONHOro  aHamizy. Eranm
paaioaBTorpadiuHOro  aHamizy. OcoOnuBocTi  MakpopaaioaBTorpadii i
MiKpopajiioaBTorpadii.

Oco0OnuBOCTI 3acTOCyBaHHS CTaOUIBHUX 130TOIMIB. Mac-CIeKTpOMETpis.
3acTocyBaHHsI CTaOUIBHOrO 130TOIy SN i1 BUBUEHHS METa0O0Ii3My a30THUX
CIIOJIYK B OpraHi3Mi Ta Kpyroo0iry a3orty B 6iocdepi.

3. IPOIT'PAMA TA CTPYKTYPA HABUAJIbHOI JUCHUILIIHU

- CKOpPOUYEHOT0 TePMIHY A€HHOI (OpMHU HaBUAHHS

KinekicTs ToguH

HazBu 3micToBHX JicHHa opma 3aoyHa dopma
MOJTYJIiB 1 TeM YChOTO y TOMY YHCII yChOTO y TOMY YHCIT
n | m| jab | =g | c.p. n|n | nab | iHxO | c.p.
1 2 3 |45 6 7 8 91011 |12 |13
3microBuii MmoayJb 1. Beryn. @izudHi ocHOBM paxio0ioJiorii
Tema 1. Bctyn 4 2 |-]2 - - - - - - -

Pamio0iosoris Ta
PaIIoOEKOJIOTIST SIK
CyIIlJIbHA HayKa

Tema 2. 6 2 |-14 - - - - - - _
PanioakTUBHICTD,
TUIU 10HI3YIOUUX
BHUIIPOMIHIOBaHb Ta iX
TO3UMETPIs

Tewma 3. JIxepena 9 2 |-1]2 - 5 - - - |- - -
10HI3YIOUHX
BUIIPOMIHIOBaHb Ha
3emii;

Tema 4. ®i3uuni ocHoBn | 11 4 2 5
B3a€MO/IiT I0HI3YIOUUX
BUITPOMIHIOBAHb 3
PEUOBUHAMU KIIITUH
KHUBHUX OpPraHi3mMiB

Pa3oMm 3a 3MICTOBHHUH 30 10(- |10 |- 10 | - - |- - - -
MoAayJb 1

3microBuii Moayasb 2. /list ioHI3yl04HX BUIIPOMIHIOBAHBb HA ’KUBi OPraHizMu




Tema 5 bionorivni
eeKTH 10HI3yI0UnX
BUIIPOMIHIOBAaHb Y
POCIIHH 1 TBAPUH

Tema 6 PagiouyTnuBicTh
POCIHH, TBApUH Ta
IHIINX OpraHi3MiB

Tema 7
[Ipotupamianiiauit
010JIOTIYHMI 3aXUCT 1
pamioceHcHOLTI3aIis

Tewma 8. Metoau 3axucty
C-T TBapHUH BiI Aii
10HI3YIOUHX
BUIIPOMIHIOBaHb

10

Pasom 3a 3MicTOBHUIA
MOAYJIb 2

30

10

10

10

3micTroBHuUIT MoayJb 3. Mirpauist pagionykJigis y

HABKOJIMIIHbOMY cepeaoBuili. BeqeHHss TBApUHHUIITBA
HA 3a0pyJAHEHUX PATIOHYKJIiIaMH TePUTOPiAX

Tema 9 Atmocdepa 1
IPYHT SIK BUX1JIH1 JTaHKU
Mirpariii paiioHyKIiiB y
MPUPOTHOMY
CepEeIOBHIIII

6

2

2

2

Tema 10. HanxomkeHHsa
PamiOHYKIIIIB 3 TPYHTY B
POCIIMHH Ta OPTaHi3M
TBapHH, 010JIOTIYHA Jis
THKOPITOPOBAHMX
PaIIOHYKITITIB

Tema 11. 3axoau no
3MEHIIIEHHIO
HaIXOKEHHS
PaJIOHYKITI/IIB B
MIPOIYKIIIFO
TBaApUHHUIITBA

Tema 12 Ouuienns
MPOJIyKIIi1 TBAPUHHUIITBA
BiJl paJlOHYKJIIAIB
[UISIXOM MTePBUHHUX
TEXHOIO TTYHUX
nepepobok

Tema 13. Bukopucranss
10HI3YIOUHX
BUITPOMIHIOBaHb

y 610JI0TO-TIPUPOAHUYUX
cdepax AiSITBHOCTI
JIIOIMHU Ta METOJ]
130TOITHUX 1HUKATOPIB B
610J10T1i Ta €KOJIOTI.

Pa3om 3a 3micTOBHMIA

30

10

10

10




MOJTyJb 3

Ycboro rojauH 90 30(-130 |- 30 |- -] -

4. Temu ceMiHAPCBLKHUX 3aHATH

Ne 3/ | Ha3zBa temn KinpkicTh roana
He nepeaoaveHi

5. TeMHn NpaKTHYHMUX 3AHATH

Ne3/m | Ha3Ba temu Ku1pKicTh roauH
He nepeoaveHi -

6. Temu 1a00paTOpPHUX 3aAHATH

HaszBa Temu

KinbkicTh
TOJTUH

Hopmu pamiamiitHoi ©Oe3neku 1 caHITapHI IpaBHia
po0OOTH 3 JDKEepellaMH 10HI3yIOUNX BUIIPOMIHIOBAHb.

4

Knacudikarris 1 MIPU3HAYCHHS MIpUIIaIiB
IO3MMETPUYHOTO  KOHTPOJIO, 1X  CKJIQJO0BI  YacTHHH.
[TinroroBka 110 pobotu npujIajiB 3arajibHOro
JO3UMETPUYHOTO KOHTPOJIIO - PEHTIEHOMETPIB 1 paiioMeTpPiB

Po3paxyHku  mOrnMHYTOi Ta  €KBiBaJIGHTHOI 103
30BHIIIHBOTO Ta BHYTPIIIHBOTO OMPOMIHEHHS OpPraHi3My
JIOJMHA Ta TBApUH 3a PI3HUX CTYINCHIB 3a0pyIHEHHS
TEPUTOPIl palIOHYKITITAMH

Bu3HayeHHS EKCIPECHUMH METOJAaMu CcyMmMapHoi [-
AKTHUBHOCTI Pi3HHUX 00'€KTiB HABKOJIMIIIHHOTO CEPEJIOBHINA Ta
CUTBCHKOTOCIIOAAPCHKOT MPOAYKITIT

Buan 103 10HI3yr04Ooro BUIIPOMIHIOBAHHS, OJMHHII iX
BUMIPIOBaHHS, OPSJOK PO3PAXYHKY 1 3aCTOCYBaHHS.

BusHaueHHS TOTYXHOCTI 103U Y-BUIPOMIHIOBAaHHS Ha
MICIIEBOCTi, B TPHUMIIIEHHSX, Bl KOHTPOJIBHUX JDKEpeN Ta
BIIMOBIAHICTS PE3YNbTATIB HOpPMaM padiamiifHoi Oe3mexu
(HPBY-97)

\l

BusHaueHHs IIILHOCTI 3a0pyauenHs Teputopii 2/Cs.

BusHadeHHsS 3a JOMOMOIOI0 CyYacHHX PagiOMETPUIHHX
ycranoBok ¥’Cs y Bomi, IpyHTaX, KOpMax, HPOIYKIIii
TBapUHHUIITBA, OKUILHHULITBA Ta pUOHHMIITBA Ta
BIIMOBIHICTG PE3YyJbTAaTIB JOCHIKEHbh BHUMOTAM JIIOUMX
HOPMaTHUBHHX JOKYMCHTIB

ITpukuTTEBe BU3HA4YeHHs BmicTy ='Cs B Oprasismi




TBAapUHU Ta JIIOJIUHU
10 [IporHo3 piBHIB 3a0pyJHEHHS MPOAYKIli POCIMHHULITBA
Ta TBapUHHULTBA OCHOBHUMH 7030y TBOPIOIOUNMH 8
pagloOHyKIIIaMu
Pa3zom 30

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

23.
24.

25.
26.

27.
28.

29.
30.
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7. KOHTPOJIbHI MUTAHHS, KOMILUIEKTH TECTIB /I BU3HAYCHHS PiBHA

3aCBO€HHHA 3HAHb CTYACHTAMM.

daxTopHu, 10 BIUIMBAIOTH HA MITPAIlilo PaliOHYKIIIIIB B aTMOchepi.

Bu3HayeHHS IOHATTS KHCHEBOTO €(EKTY.

OCHOBHI HUISIXU MITpalii paJioHyKIiAIB y IpyHT1. DakTOpH, 110 BIJIUBAIOTH HA MICPALlilo..

CdopmymnroiiTe mOHATTS pagionpoTekTopis. [Ipukinaay panionpoTeKTopis.

HInsxu HaAXOKEHHS paJlOHYKIIIB Y BogoMMuU. Po3noain palioHyKIIiIIB y KOMIIOHEHTaX

BOJIOMM.

Busnauenns paniobmokartopis. [Ipukiiaay 0J10KyBaHHS HaJXOAKEHHS PallOHYKII/IIB B

OpraHi3M.

7. 1lnaxu HaIXOHKEHHS paJdloHYKIIIIB B POCIUHY Ta iX XapakrepucTtuka. dOiopaibHuii
3axBar.

8. Bwusnauenns pasgioceHcubdinizaropis. [Ipukinamm.

9. Insxu HaIXOHKEHHS PAliOHYKIIIIIB 10 OPraHi3My TBapHH 1 JIFOIHH.

[lopiBHsATIBHA PaIOYYTAUBICTb POJMH 1 POJIIB POCITHH.

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

[TopiBHSIIBPHA PaIIOYYTIUBICTH CCABIIIB.

Etanu po3BuTKy panio6ioa0rii — poKHd, OCHOBHI BIAKPUTTSI.

[TopiBHSIIPHA PAIOYYTIMBICTH TBAPHH.

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

ComarunuHi paz1io6ioyoriuHi eeKTH.

Panio6ionoriuauii eexT pamiaiifHOT CTUMYIISIT Ta HOTO 3aCTOCYBaHHS Ha MPAKTHIIL.

[TpuuuHM pi3HOT pagiOUyTIMBOCTI JKUBUX OPraHi3MIB.

MexaHi3MHU B3a€MOJIi1 €IEKTPOMAarHiTHUX 10HI3YFOUMX BUIIPOMIHIOBAHb 3 PEYOBHHOIO.

ComarunuHi pazio6iosoriuHi eexTy.

BuzHnauuTu 1 mepepaxyBati OCHOBHI JIETEPMIHOBAHI Ta CTOXAaCTUYHI Paj1i0010JI0T1UHI ePeKTH.

Xapakrepuctuku 90Sr (T12, Tbiol, aemonyBanHs B opraHi3Mi, rpyna TOKCHYHOCTI, THIT

BHUIIPOMIHIOBAHHS).

OcHoBHI O6JM3bKI Ta BiJaneHi pa1io0ioaorivyHi eQeKTH.

Xapaxrepuctuku ’Cs (T1/,, Tbiol, nenoHyBaHHs B OpraHismi, rpyrna TOKCHYHOCTI, THII

BHUIIPOMIHIOBAHHS).

®daxTop 3MiHHU J03H Ta HOTr0 BU3HAYEHHSI.

Xapaxrepuctuku 2°Pu (T1/z, Tbiol, nenonyBanHs B opraismi, rpyna TOKCHUHOCT, THII

BHUIIPOMIHIOBAHHS).

Busnauenns KH 1 K11

Xapaxtepuctuku 31 (T1s2, Tbiol, nenoHyBaHHs B OpraHizMi, rpyna TOKCUYHOCTI, THIT

BUITPOMIHIOBaHHS).

Bu3HayeHHs IHKOPIOPOBAaHUX pafioHyKIiAiB. OcoOIMBOCTI 1X i HAa OpraHi3M.

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

BUITPOMIHIOBaHHS).

ITpuumHM Pi3HOT 341aTHOCTI POCIMH 10 HAKOTIMYEHHS pafioHykiaiB. [Ipuxiau.

[TpuiiomMu ouyMILIEHHS BiJ] paJiOHYKJIi/I1B MPOIYKIIii POCIMHHUIITBA.

Bu3HaueHHs eKCO3ULIIHOT Ta MOTJIMHYTOT 103 10HI3yI0OUMX BUIIPOMiHIOBaHb. OMHUII TX

BHUMIpPIOBAHb.

[Tpuitomu ounIIeHHS Bi paAiOHYKIi/IiB MPOAYKIlii TBAPUHHUIITBA.

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

[Tpuiiom ¢iTone3akTuBaii IpyHTy. Buau pociu, 1m0 3acTOCOBYIOThCS IS IIBOTO.

a0

o
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. KoeginienTn, 1o xapakrepu3yroTh CTYIHb MEPEXOy PaAiOHYKIIIIB 3 IPYHTY Y POCIIMHHU.
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60.

55

Buau i cryneni npomeneBoi xBopoOu y ccaBiiB. PiBHI 103, 1II0 BUKIIMKAIOTh Pi3HI CTYMEHI
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 pagiallifHOTO MyTareHe3y y pOCIMHHHIITBI 1 TBApUHHULTBI. [IpuKimamy.

HaykoBi BIIKpUTTS B paio010JIOTii Ha APyromy eTari il pO3BUTKY.

HaykoBi BiIKpUTTS B pa110010J10T1i HAa NEPIIOMY €Tarl ii pO3BUTKY.

[Ipuitomu 3aXUCTy CUILCHKOTOCIIONAPCHKUX TBAPUH Bil HAIXO/DKEHHS PaJloHYKIIIIIB B iX
Oprasizm.

Bum onpoMiHeHHS 3a71€KHO BiJl TOTYXHOCTI 103U, (pakTOpy Yacy i KpaTHOCTI ONPOMIHEHHS.
CrateBa cTepuiizallisti KoMax MIKIIHUKIB POCJIHH 1 HEPEHOCHUKIB XBOPOO TBAPHH 1 JIFOIUHHU.
CxutazioBi mpupoiHOTO pamianiinoro ¢ony. Pamgianiinuii pon y Kuesi natenep 1 10 aBapii Ha
YAEC.

[Ipuknaam BUKOPUCTAHHS 10HI3YIOUMX BUIPOMIHIOBAaHb B MEUIIUHI.

[ToxomkeHHsI KOCMOT€HHHUX PaJIOHYKI1/I1B.

[Ipuknanum BUKOPUCTAHHS 10HI3YIOUUX BUIPOMIHIOBAaHb Y TBAPUHHUIITBI.

[IprurHu HarpoMaHKEHHsI OKPEMUX PATIOHYKIIIIB y IEBHUX YACTHMHAX YW OpraHaxX OpraHizmy.
YoMy BHECEHHS KallilfHUX JO0OpUB B IPyHT 3MeHInye nepexia 137Cs B pocauHu?.
[ToxomKeHHs! KOCMOT€HHUX PaIOHYKI1IIB.

[Ipuknaaum BUKOPUCTAHHS 10HI3YIOUMX BUIIPOMIHIOBaHb y MEAMIIMHI.

Oco0MBOCTI 3aCTOCYBAaHHS OPraHIYHUX JOOUB Ha 3a0pyAHEHUX PAAIOHYKIIaMU YTiAAsX.
3anexHICTh BEpTUKAIBHOI MIrpalii paJlOHYKJI1IB B IPYHT1 Bi/l TUITY IPYHTY.

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

®daxTopH, 110 BIUIMBAIOTH Ha TOPU30HTAIbHY MITpaIlii0 paalOHYKIi/IIB 10 TOBEPXHS IPYHTY.
Bumoru 10 onpoMiHIOBaIbHUX YCTAHOBOK, 1110 3aCTOCOBYIOTHCA Y pajialiitHO-010J0TTHHIX
TEXHOJIOTISIX.

8. MeToan HaBYaHHA.
MaCUBHI METOJY HABUAHHS: 3ACBOEHHS JIEKYIUHO20 Mamepiay,
aKTUBHI METOJI HaBUAHHS: nojeMiKa, OLN0si iepu, cumyayiiii 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 kBitas 2023 poky, npotokon Ne 10, Bumamu
KOHTPOJIIO 3HaHb 3/100yBayiB BUIIOi OCBITU € MOTOYHUI KOHTPOJIb, TPOMDKHA Ta
MiJICYMKOBA aTeCTallii.

OcHOBHOIO (HOPMOIO KOHTPOJIIO 3HAHH € TPOBEICHHS MOIYIbHUX
KOHTPOJBHUX 1 B3aIKOBUX TECTOBUX pOOIT. 3a pe3ynbrataMu MOMYIBHUX
KOHTPOJIbHUX TE€CTOBHX POOIT BUBOJUTHCS OCHOBHA OIlIHKA, SIKa MEPEBOJIUTHCS Y
perituHrOoBl Oanmu. Jlo HUX A0darOThCcsl OalM 3a YCHI 3HAHHA 10 KOXXHOMY
3MICTOBOMY MOJYJIIO.


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

10. Po3noais 6amiB, iIKi OTPUMYIOTH CTY/A€HTH

OuiHIoBaHHS CTyAE€HTa BiIOYBA€ThCA 3riIHO MOJokeHHAM «IIpo exzameHu
ta 3aimiku y HYBill Ykpaiau» Big 26.04.2023 p. 3 Tadmn. 1.

Pelitunr crynenTa, 6anu | OuiHka HallOHAJIbHA 3@ Pe3yJIbTaTH CKIaJaHHs
€K3aMEHIB 3aITiKIB
900-100 Binminno 3apaxoBaHO
74-89 HoOpe
60-73 3a/10BUIBHO
0-59 He3anosinpHO He 3apaxoBano

JIJIsi BU3HAYCHHS PEUTHHTY CTyJEHTa (clyXaya) i3 3aCBOEHHS JHCIMILTIHA
Rauc (10 100 6aniB) onepxanuii peUTHHT 3 aTectalii (10 30 6ainiB) 101a€ThCs 10
pEeUTHHTY CTyAeHTa (ciiyxada) 3 HaB4abHO1 po6oTu Rup (1o 70 6amiB): Raue = R
Hp+Rar.

11. METOANYHE 3ABE3IIEYEHHSA

1. Jlazapes M. M. JlaGopatopHi poboTu 3 pajiodiosiorii Ta pamioekosorii
(MeTonmMYHI peKOMeHJallli CTyJeHTaM O10J0TO-PUPOJTHUX HAMPSIMIBIIATOTOBKHU
BUIIIX 3aknaniB ocBitr) / M. M. Jlazapes, B. O. Kino, O. I1. Maiinebypa, 1O. O.
boupap, O. [I. Tlerinona, I. M. I'yakos. — K. : HYBill Ykpaiau, 2009. — 34 c.

2. Tattuenko B. A. Pamiamiiina Oe3meka 1 mpaBuiaa poOOTH 3 JKEpeIaMu
10HI3YIOUMX BHIIPOMiHIOBaHb. MeTOQWYHI PEKOMEHJAIii /0 BHKOHAHHS
nabopatopHux poOIT 3 pamiobioorii Ta paaioeKosorii cryaeHTaMu 010J10TO0-
MPUPOJHUYMX CIICIIAIBHOCTEH BHIIMX 3akiajiB ocBitd / B. A. I'aituenko, 10. O.
Bbounap, B. O. Kammapos, C. M. I'puctok, M. M. Jlazapes, . M. I'yakoB. — K. :
HVYBill Ykpainn, 2011. — 32 c.

3. bongap FO. O. Hopmu paniamiiinoi 0e3mneku i caHiTapHi IpaBmiia poooTH
3 JDKepenaMH  10HI3yIOYMX BHUIIPOMIHIOBaHb. MeETOMWYHI peKOMEeHJaIlii o
BUKOHAHHS Ja0OpaTOpHUX pOoOIT 3 pamiobionorii Ta pamioeKoJorii CTyIeHTaMH
010JTOTO-TIPUPOTHUYMX CTICIiaTbHOCTEH BUIUX 3akimamiB ocBitu / FO. O. bonnap,
B. O. Kammapos, C. M. I'puctok, M. M. Jlazapes, . M. I'yakos. — K. : HVYBill
VYkpainu, 2012. — 36 c.



12. PEKOMEHIOBAHA JIITEPATYPA
OcHoBHa JiTepaTypa

1. I'pomsuncekuii [{. M. Panio6Gionoris / JI. M. I'poasuncekuii. — K. :
JIuGinp, 2001. — 448 c.

2. I'yaxoB 1. M. Cinbebkorocnoaapcebka paaio6iosnoris / 1. M. I'ynkos, M.
M. Binniuyk. — XKutomup : IAY, 2003. — 470 c.

3. JomyctuMmi piBHiI 3a0pynaHenHs npoaykri (JJP-2006). — Hakaz MO3
Vkpainu 03.05.2006. — Ne 256.

4. Kimno B. O OcHoBu paaio6ionorii Tta paaioekonorii / Kinno B. O.,
[Momimyx C. B., I'yakos I. M. — K. : Xaii-Tex Ipec, 2008; 2009; 2010. — 320 c.

5. Hopmu paniariitaoi 6esneku Ykpaiau (HPBY-97). — K. : MO3, 1997. —
121 c.

6. IlpakTukym 3 pamio6iosorii Ta pamioexonorii / [B. A. Taituenko, 1. M.
I'yaxos, B. O. Kammapos Ta i1.]. — K. : Kongop, 2010. — 286 c.; Xepcon : Onnui-
ITmroc, 2014. — 278 c.

7. Pamioexonorisa / [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 Jitepatypa

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

2. Paguo6uomnorus / [A. 1. benos, B. A. Kupmun, A. I1. JIsicenko u ap.]. —
M. : Konoc, 1999. — 384 c.

3. I'ynxoB U. H. OcHOBBI 00111€# 1 CENbCKOXO03IUCTBEHHON paliOOHNOIOTHN
/ U. H. I'ynkoB. — K. : U3n-BoYCXA, 1991. — 327 c.

4. TynkoB 1. M. OcHOBH CUIBCBKOTOCIIOAAPCHKOI pasaiodiosorii i
pamioekonorii / I. M. I'yakos, I'. M. Tkauenko. — K. : Buma mkoma, 1993. — 262 c.

5. T'ynxkoB M.H. PammoOuomoruss ¢ ocHoBamm paauodkosoruud / [WM.H.
I'ynkos, A.I'. Kynsamesa, A.A. Mockanés]. — CeikteiBKap : M3a-so CI'Y, 2015. —
512 c.

6. OcHoBBI cenbckoxossiiicTBeHHOW paaumosioruu / b. C. Ilpucrep, H. A.
Jlomumnos, O. ®. Hemen, B. A. TTospkos. — K. : Vpoxaii, 1991. — 472 c.

7. ®okun A. JI. Cenbckoxo3siicTBeHHas pazionorist / ®okun A. 1., JIypse
A. A., Topuun C. I1. — M. : [Ipoda, 2005. — 368 c.

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

9. Apmonenko C. I1. Pagno6uonorus yenoBeka u >kuBoTHbIX / C. I1.
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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