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PoGoya mporpaMa HaBYalbHOI AMCLMIUIHK «lOHi3ylodi BMIIPOMIHIOBaHHA Ta
BIUIMB Ha JKMBI OpraHizsMu» s 3100yBauiB BUIIOI OCBITH CTYIEHs JOKTOP dinocodii
ranysi 3Hanp 09 «biosoris» 3a crnienianbhicTio 091 «Bionoriss Ta 6Gioximis» 3a
npodinem nigroroBku «Paniobionoris».

9 nunus 2024 poxy — 18 c.

Yknajaay nporpaMu:

Cgitnana [THEJIOBCBKA,

c.H.C. Bipiny 6io¢isuku i pagiodionorii
IKBI'T HAH Ykpainu, K.6.H.

7/
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PoGoya nporpama aucuuiuiing «[oHi3yl0o4i BUIPOMIHIOBaHHsI Ta BIIMB Ha JKUBI
opraHi3Mu» cxpaneHa Ha 3aciganni BaeHoi pamu IKbI'T HAH Ykpainu (mpotokon Ne
7 Big 9 munHs 2024 poky).

PoGoua mnporpama mucuuiuting «Papmianifina Giogisuka» pos3rigHyTa Ta
cxBaJleHa Ha 3acifanHi Bigainy 6iodizuku i pagiobiornorii IKBI'THAH Ykpainu.
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(mignuc)

3aBiayBay BijauTy 1.6.H., C.H.C. Onexcannpa KPABELLb

& nunuHs 2024 p.



BCTYII

HaBuanbua nucuumuiina «loHI3yr04i BHIIPOMIHIOBaHHsS Ta BIUIMB Ha JKUBI
OpraHi3MM» € CKJIaJOBOIO OCBITHBO-HAyKOBOI MpOTpPaMH IiATOTOBKMU 3/100yBayiB
BHUILOI OCBITM cTyneHs gnoktop ¢inocodii ramysi 3Hanb 09 «bionoris» 3a
cneuianbHicTio 091 «bionorisiy 3a mpodinsimu miaroroBku «Paxpiobionoris» 1 €
000B’513KOBOIO HABYAIBHOKO AMCIMILIIHOIO.

Buknanaerbcs Ha | kypcei acniipantypu B 06¢si3i — 60 rogun (2 kpeautu ECTS)
30Kpema: Jiekuil — 44 roauHM, ceMiHapu — 4 rOJIMHH, caMOCTiiHa poboTta — 12 roamH.
Y kypci nepenbadeHo 2 3MICTOBHX MOAyNi. JIMCLMIUIIHA 3aBEpPLIYETHCS
nuhepeHiHOBaHUM 3aJIIKOM.

Mera JgMcUMIUIIHM — OBOJIOJIHHS 3HAaHHSIMH [P0 Jil0  1OHI3YIOUMX
BUIIDOMIHIOBaHb Ha JKMBI OpraHi3MH Ha pIi3HMX pIBHSAX Oprasizaiii, OCBOEHHsI
NPUKJIAJHUX AacCleKTiB CHeI[ialbHOCTI, TOB’S3aHUX 3 pajialliifHo Oe3nekor Ta
periraMeHTalielo pamiamiiHoro (hakTopy, a TaKoX MpPaKTHYHE 3aCTOCYBaHHs 3HAHb
JUIsl BUPILLEHHSI PUKJIATHUX Ta JOCIHITHUIIBKKX 3aBIaHb.

3aBaaHus:

I. cdopmyBaTu 3HaHHS Npo (i3UYHI OCHOBHM IOHI3YIOYMX BMIIPOMIHIOBAHb, IX
Micle, Kepena Ta poJb B HaBKOJHMIIHBOMY CEPEINOBHMILI, MeXaHi3MH IX
6ioyoriyHoi Ail Ha KUBI OpraHizmu;

2. 3acBOITH OCHOBHI NPHHIIMITA Paiiobi0JI0ril, OCHOBH paaioeKoJIorii;

3. HaBYUTHU BHUKOPHCTOBYBAaTH KOHKDPETHI METOAM JJO3UMETpii Ta pamiomerpil 3
METOIO OLIHKM pafiallifHOro CTaHy OTOYYIOYOro CEpelOBHINA Ta OKpPeMHX Ii
KOMIIOHEHTIB Ta 1HIMBIIyalIbHOTO 3aXHCTY;

4. 03HaHOMUTH 3 pO3paxyHKaMH T[OMJMHYTHX 103, JAOMYyCTHMHX J030BHX
HaBaHTaK€Hb, METOJIAMU OLIIHOK CTYTMEHIO pajiallifHOro ypaxeHHs;

5. OCBOITM METOJM OLIHKM HaIifHOCTI 06i0o- Ta €KOCHUCTEM Ta OKpEMMX iX
KOMITOHEHT;

6. cdopMyBaTH yMiHHS IJIaHYBaTH Ta MPOBOAMTH PafaioGioIOriuHi OCIIKEHHS;

B pe3ynbraTi BUBUEHHS HABYAJIbHOT JUCLMIUIIHMA acIlipaHT MOBUHEH

3HATH:

- NPUPOAY PafiOaKTUBHOCTI, ii 3HAYEHHS B KUTTI [IJIAHETH 3EMIIA;

- THOM  1OHI3yIOYMX BHUIIPOMIHIOBaHb, 11X JDKepela y  HaBKOJMIIHBOMY
CepeIOBMIII];

- OJIMHMLI J103 10HI3YIOYHMX BUIIPOMIHIOBaHb i pali0aKTHBHOCTI;

- UUISIXM HaJXO/UKEHHS DPaJliOHYKIIIB IO CHCTEM JKMBJEHHS DPOCIMH, TBapHH,
JTIOAUHM;

- LUIIXA Ta CHOCOOM BHMBENEHHS pamiOHYKIIAIB i3 OpraHismy JIOJMHH,
BUKOPUCTaHHs paJlloNpOTEKTOPiB, MeTOH (iToae3akThBallii Ta (pitopememiali;
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- OCHOBHi 3aKOHOMIDHOCTI MOBEIIHKM pAIiOHYKIiNIB y €KOCHCTeMaX pI3HHX
THIIIB;
- NEpBUHHI MEXaHi3MH PaioGioNOriYHUX MTPOLECIB;
- 3aKOHOMIPHOCTI Ta TEOpEeTHYHi y3arallbHeHHs IIOAO Jil  IOHI3yI04Oro
BUIIPOMIHIOBAaHHS Ha PI3HUX PIBHSAX OpraHizalil JKMBUX CHCTEM,;
- KJIACHMYHI i Cy4acHi METO/IM OLIHKH PaAiovdyTIMBOCTI Ta pajialliiHol Oe3MeKH;
- NPUHLMIM 3aXMCTy JKMBUX OpPraHi3MiB BiI BUIIPOMIHIOBaHb Ta 3a0py/HEHHS
JOBKIJUISI pa/liOaKTUBHUMHU PEUOBUHAMU;
- 3aKOHOMIPHOCTI BiJIHOBJIEHHsI 6i0CHCTEM Bifl paJialliiHOrO ypaKeHHS;
- OCHOBHI HamlpSIMKH BUKOPHMCTaHHs JOCSTHEHb pajiobionorii y pi3HUX rajiyssx
6ioJioril, eKonorii, MEAMIMHM Ta Y IPOTUPaialliiHOMY 3aXHUCTI;
- TEOpeTHYHi ~ Ta  NPHUKJIAAHI  OCHOBH  3aCTOCYBaHHs  1OHI3YHOHOTO
BUITPOMIHIOBaHHS B €KOJIOr0-010J0TYHHUX JTOCIIIKEHHSIX.
BMITH:
- KOPUCTYBATHCS OCHOBHUMH Paio010JIONYHUMH MOHATTAMH, J03UMETPUIHUMH
Ta paJlOMEeTPUYHUMHU OJIMHULISIMY;
— MpPOBOAMUTH TI€pEpaXyHKH paJiOMETPUUYHUX 1 JO3UMETPUYHHMX OIMHMIL Y
PI3HMX CUCTEMax BUMIipIOBaHHS;
~  pO3paxoBYBaTH 03U BHYTPIIIHBOTO i 30BHIIIHBOTO ONPOMIHEHHs JUIS PI3HHUX
KaTeropii rpoMaisH;
~ BUKOHYBATH PaJiOJIOTIYHY OILIHKY CTaHy HaBKOJMILHBOIO CepeloBUila 3a
JIOTIOMOTOIO JIO3MMETPHUYHHUX MTPHIIALIB Ta METO/IIB 610103UMETPIT;
~ 3aCTOCOBYBaTH HOpPMH Ta TpaBWja IHAMBIAYalbHOI, KOJEKTMBHOI Ta
BUPOOHHYOT pajialiifHol 6e3MeKu il OLIIHKK MPOMEHEBOr0 HaBaHTaXKEHHs Ha
©i0JTOTIYHI CHCTEMHM PI3HUX PiBHIB OpraHizallii;
~  3JIIMCHIOBATH OINEPATUBHMN paiOEKOJIOTIYHUNH MOHITOPUHI MICLEBOCTI B
yMOBax pajJliocaKTUBHOIO 3a0pyAHEHHS 1 OI[IHIOBATH Mipy O€3MeKH MpOoKUBaHHS
Ta BUPOOHHYOI IisSTIBHOCTI JIIOAMHU HA TaKHUX TEPUTOPISX.
- BUW3HAYaTH JO3UMETPUYHI HABAHTAKEHHSI Ha Pi3HI KOMIIOHEHTH €KOCUCTEM;
- 3HAlOYM BJIACTHBOCTI OCHOBHHMX PaJiONpPOTEKTOPIB BMITH BUKOPUCTOBYBATH IX
Yy  MEIMKO-OIONOTIYHMX JOCHIUKEHHSX Ta 3 METOK  IHAMBIAYaJlbHOIO
TPOTUITPOMEHEBOTO 3aXHUCTY;
~ TIOpIBHIOBATH PaJliOEKOJIOTIYHI HOPMATHBH, SIKi 3aCTOCOBYIOTBCS Y PI3HHX
KpalHax.

BOJIOAITH: 3HAHHSIMH 1LII0JI0 PUPOJIH, TOXOKEHHS, MeXaHi3MiB JIil 10HI3yI040ro
BUITPOMIHIOBaHHS, OAMHMIIL PaJiOaKTUBHOCTI Ta TEPEepaxyHKy B PI3HMX CHUCTeMax
BUMIPIOBaHb, JIKEpell HaJXO/UKCHHHS pPalioOHYKIiIiB B NMPHPOAHI CHCTEMH Pi3HUX
PIBHIB opraHizalii Ta crocobiB MonepeKeH s, MEXaHi3MiB BiHOBJIEHHsS GiocHcTeM
BiJl pajliallifHOTO ypaKeHHS; METO/IB Ta CIOCO0IB 3aXMCTy Bijl il pagioakTHBHOCTI
Ha OpraHi3M JIIOJIMHU, BMIHHSIM pO3paxyHKiB MOMTMHYTOI, 'PaHUYHOI, KOJEKTHBHO]
103, OLIHKH CTYIEHs ypaKeHHs BiJl il 10HI3yF0UOro BUIIPOMIHIOBAHHS.



NPOI'PAMA HABYAJIbHOI JMUCIUATIIJITHUA

3micTroBuii moayab 1. OcHoBu paaiobiosorii

Tema 1. Beryn go paaio6ioJiorii (2 roauHu)

PanioGionorisi sk npeaMeT. OCHOBHI 3aBIaHHS 3arajbHOi pajiobiosorii.
CrtpykTypa pamiobiosiorii sk JUCHMIUIIHK. SIBHINE paioaKTUBHOCTI Ta ICTOpIs HOro
BinkpuTTsA. Ponb Buenux B.K. Pentrena, A.A. bekkepens, M. Kiopi-Ckino10BCbKOT,
[1. Kiopi Ta iH. y CTaHOBJIEHHI HayKH panio0iosiorii Ik caMOCTIHHOI JUCLMILIIHM.
ETtanu po3BUTKY paaiobiosiorii.

Panio6ionoriuni JOCTIIKEHHS: 1ICTOPisl, PO3BUTOK 1 MEPCIIEKTUBH.

Tema 2. lonizyroui BunpomiHioBaHHs (2 rOAHHH)
Tuny ioHI3yIOYMX BUINPOMIHIOBaHb. BHIM BHIPOMIHIOBaHb: 3a XapaKTepoMm
ioHi3alil (6e3mocepeIHbO 10HI3yIOUEe, OIOCEPENKOBAHO 10HI3yIOYE), 3a IMPHPOIOID

loHI3amil  (KOpIYCKYJsIpHe,  elleKTpOMarHitHe).  Buau  KOpHmycKyJIsipHOro
BUIIPOMIHIOBaHHS (anba-BUMPOMiHIOBaHHS, IPOTOHHE BUITPOMIHIOBAHHS,
HEUTPOHHE BUIIPOMIHIOBaHHS, eNIeKTPOHHE BUIIPOMiHIOBaHHS, Gera-

BUIIPOMIHIOBaHHs). BHIM eleKTpOMarHiTHOro BHIIPOMIHIOBaHHS: PEHTIeHIBChKE
BUITPOMIHIOBaHHs; raMMa-BUIIPOMIHIOBAHHS; raJIbMiBHE BUITPOMIHIOBaHHSI.

SnepHi neperBopeHHs. BracTMBOCTI 10HI3yIOYMX BUIPOMIHIOBaHb: 3JaTHICTh
MPOHMUKATH Yepe3 PEUOBUHHU; 10HI3allisl PEYOBUHU CepeIOBHUINA; BUIIICHHS TerIa MpHu
paJioakTUBHOMY po3maii; Ais Ha (OTOeMyJNbCil; 3AaTHICTh BHUKIMKATH CBITIHHS
JIIOMIHECLIEHTHUX PEYOBHUH; 3/1aTHICTh BUKITMKATH XiMiuHI peakuii i po3naa MoJeKyJI.

Jlxepena 10HI3yIOUMX BHIIPOMIHIOBaHb. PaioakTHBHI JuKepesa BUIIPOMIHIOBAH b
1 IX xapakTepucTuky. KocMiuHe BUITpOMiHIOBaHHS. BUNIpOMiHIOBaHHS paioHyKIIIIiB.
['eHepaTopu 10HI3yIOUMX BHIIPOMIiHIOBaHb. Pajiariiiini apapii, HalHeGe3neyHilli
aBapii B silepHil eHepreTHili. BHECOK pi3HUX JKepes i0HI3YIOUUX BUIIPOMIHIOBAHL Y
(hopMyBaHHs 1034 OMPOMIHEHHS JIIOIHHH.

Tema 3. Heionizyroui BUunpomMiHioBaHHs (2 roIMHH)

EnexTpoMartitHi  moist  mpupoaHoro  moxojkeHHs.  LTydni  ukepena
€JIEKTPOMarHiTHUX nouniB. PosnoBciomkennss B atMochepi EMB. Oaunuii BuUMipy
HaINpy»KEHOCTI eJeKTPUYHOr0 Ta MArHiTHOrO IOJIB, IHAYKIII MarHiTHOro IoJis,
LIJIBHOCTI MOTOKY eHepril. OcOOUCTI eJIeKTpOMArHiTHi mous opraismis. bionoriuna
mis  HeioHizylounx EMB. losumerpiss Heionizyrounx EMB. Hopmysanus
HeioHizyrounx EMB. 3axuct Big BIUIMBY HEIOHI3yIOUMX — €lEKTPOMArHiTHMX
BUIIPOMIiHIOBaHb. [H(padyepBoHe BHNpoMiHIOBaHHA. Buaumme cBitno. Heionizyioue
yJbTpadioneToBe BUIPOMIHIOBaHHS. 3BYKOBI KOJIMBaHHs

Tema 4. Bzaemogisi ioHi3y1040ro BHNIPOMiHIOBaHHS 3 Pe4OBHHOIO (2 FoaHHH)

[Ipoxo/pkeHHs BUIPOMIHIOBaHHS Kpi3b pevyoBMHY. Bzaemopis ioHizyroumx
BUIIPOMIHIOBaHb i3 cepelloBHILEM. THUIIH B3a€MOJii BUIPOMIHIOBAHHS 3 PEYOBHHOIO.
lonizanis ta 30yKeHns. [IpoHMKHA 30aTHICTB 10HI3yI04YOI0 BUIIPOMIHIOBAHHSI.



B3aeMo/iisi BaKKMX 4acTOK 3 PEYOBMHOIO: B3AEMOJIS 3apsUKEHOI YACTHHKM 3
eJIeKTPOHOM; 10Hi3allis i 30yIKEeHHS aTOMa; TaJIbMiBHA 3J1aTHICTh; npooir.

B3aeMo/lisl €71eKTPOHIB 3 PEYOBHHOIO: BTPATH €HEPril PyXOMHUMH eJICKTPOHAMH,
e(peKTUBHUH MPOOGIT eJEKTPOHIB; MOITTMHAHHS [3-BUIPOMiIHIOBAHHS PEYOBUHOIO.

B3aemozis raMMa-BUIIPOMIHIOBaHHSI 3 PEYOBUHOIO: TIPOLIECH MTOTJIMHAHHS raMMa-
BMITPOMIHIOBAaHHS; PO3CiIOBaHHS raMMa-KBaHTIB.

B3aemMoiisi HEUTPOHIB 3 pE4OBHHOIO.

Jlinifina nepejaya  eHeprii  BUNpOMiHIOBaHHsi. BigHocha — 6ionoridna
e(peKTUBHICTh. [TOHSTTS MIITBHOCTI 10HI3ali].

Tema 5. Pagiauniiina qo3umerpist (2 roauHH)

OIMHMII JI03¥ BUITPOMIHIOBaHHs Ta pajioakTUBHOCTI. CIiBBIZIHOILIEHHS MIXK
OJAMHMISIMH BEJMYMH JO3M 1OHI3ylouoro BumpoMiHioBaHHs. Pisuuna jo03a:
eKCIIO3MLiHa [103a, eJIeKTPOHHA piBHOBara, IOMNIMHYyTa [03a, KepMma Ta cema.
Bionoriyna no3a: eKBiBaleHTHa 103a, e(PEeKTHBHA 7103a, €KBIBAICHT i1HIMBINYalbHOI
no3u. 3iept. Tunu pamiauiiiHoro onpoMinenHs. BigHocHa 6ionoriyHa e(peKTHBHICTD.

Jlo3a npu 30BHIIIHBOMY ONpoMiHeHHi. J[o3a BiJ Y-ONpOMIHEHHs: [103a [pH
napajejabHOMY MOTOLL; 032 BiJl TOYKOBOTO JKepesia; 030Bi MO Bijl JUKeper pI3HUX
(GopM; KOMI1OTepHi pospaxyHku 103. Jlo3a Bin a-BunpominioBanHs. Jloza Bia [-
OTPOMiHIOBaHHS: MapajelbHUi Iy4OK, TOYKOBE JDKEpeso; 103a Bijl rajbMiBHOIO
BUTNIpoMiHIOBaHHs. Jlo3a Bim HeWTpoHiB. IlepeTBOpeHHs eHeprii HEHWTpOHIB B
peuoBuHi. [1IBuaki Heiitponu. Temsosi HeWTpoHH. biosoriyHa 103a BiJi HEUTPOHIB.

Metoau peectpauii loHizyrounx BunpoMiHioBaHb. Jletekropu IB. EdextnsHicTs
peectpauii IB. Tunu nerexropis IB. Bionoriuna nozumerpis.

Tema 6. TeopeTuuHi ysiBJeHHsl PO MeXaHi3MH GioJIOriYHOI il I0HI3YI0UHX
BHIIPOMiHIOBaHb. BIUIMB i0OHI3yI0YOro BHIIPOMIHIOBAHHS HA MOJIEKYJISIPHOMY Ta
KJITHHHOMY piBHSIX (4 TrOAMHH)

Teopis nonananss ta Mimeni. Teopist Henpsimoi aii. Teopis npsmoi aii. I'inoresa
NiMIHUX PaJiOTOKCHHIB Ta JaHIIOroBHX peakiii. CtoxacTuuHa Teopis. IMoBipHicHa
MOJIeNb pajialiiHoro ypaxeHHs kKiituau. CTpyKTypHO-MeTabosiuHa Teopis.

[lpsma  Ta  omocepeiKoBaHa i IOHI3YIOUOTO  BUIIPOMIHIOBaHHS.
CriiBBiIHOLIIEHHS TIPSIMOI Ta OTMOCEPEAKOBAHOT [Iil 10HI3YF0YOr0 BUIIPOMIHIOBAHHS [1PH
iHakTuBalii kiiTHH. [lis IB Ha OCHOBHI MOJIEKYJISIpHI KOMITIOHEHTH KJIITUHHU 1 IPOLIECH
MeTaboJTi3My.

[lepexinHi mpoMeHeBi ypaKeHHsS KJIITHHH. 3aTpUMKa KIITUHHOTO IOJLIY.
Jleranbni peakuii kiiThH. ®opmu  kiiTHHHOI 3arubesni. Kpurepid KIITHHHOT
paniouytiuBocTi. KpuBi BW)XHMBaHHS TIpW pajialiiHOMy omnpoMiHeHHi. [Ipupoaa
pajiamiiHol 3arubeni KIiTHH.

Tema 7. Pangiobiosioriuni egexTH. (2 roquHM)

Papnio6ionoriunuii edexr. Knacudikanis paaiodbionoriynux epexTis.

Papnianifina  crumynsuis.  Mopdonoriyni  3Mind.  [IpomeHeBa  xBopoba.
IIprcKOpeHHs CTapiHHS i CKOPOUYEHHSI TPUBAJIOCTI JKUTTS. 3arubens. ['eHernyni, abo
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MyTareHHi, epexkt. bam3pki Ta BigmaseHi, AeTepMiHOBaHI Ta CTOXACTHUUYHI €(EKTH.
Biosoriuni ehekTr pagioMiMETHKIB.

Tema 8. Bnjiup ioHi3yl040ro BHNPOMiHIOBAaHHSI HA OPraHi3MeHHOMY piBHI.
PajiiouyT/IMBicTh Ta pagiocTiiiKicTh OpraHi3mMiB Ha pi3HHX piBHAX oprauizauii. (2
FOJAMHH)

PafioyyTnuBicTh  MIKpOOpraHi3MiB Ta  OCOOJMBOCTI  BIUIMBY — Ha  HHX
paioOHyKJIiJTiB.

Paiope3suCTeHTHICT BMIIMX POCIUH. YyTIMBICTD POCIMH [0 XPOHIYHOIO
onpoMiHeHHs. Brums pamioHykniaiB Ha momymsuil pocauH. I'eHeTHuni Hacnmiaku
ONPOMiHEHHSI POCIIHH.

Brnup pamioHyknini Ha TBapuH (6e3xpebeTHi, pubu, am}ibii, penTuii, nraxu,
ccaBlii). MyTareHHa Jiis pa/iiOHyKJIi[iB Ha TBAPHUH.

PajioyyTnuBicTh TKaHHH Ta OpraHiB opraHizMy. PajialiiiHi CHHIPOMH Ha
NpUKNIAAl PI3HUX CHCTEM OpraHiB. PagiouyTiMBiCTh Ta MPOMEHEBI peakilii OKpeMHUX
opraHiB i TKkaHuMH. BuBeJeHHs pajiOaKTHBHUX PEYOBUH i3 opraHizmy. EdexTuBHui
nepioJ1 HarliBBUBEICHHS.

Oco6MBOCTI 6i0JIOrTYHOT il MaTMX 103 10HI3yIOUOT0 BUTIPOMIHIOBAHHS.

Tema 9. IMicasipaaiauiiine BiAHOBJIEHHSI KJIITHH Bil MOTEHUIHHO JIeTalbHHX
Ta cybJeTrajbHUX NomKomKeHb. Ilicasipagiauifine BiJHOBJEHHs pOC/HH |
TBapHUH (4 roAHHH)

[MicnsipagianiiiHe  BiAHOBJICHHS KIITMH BlJ MOTEHLIMHO JIETalbHUX  Ta
cybieTanbHUX MOIIKOMIKEHb. MOJIEKYJISIpHI MeXaHi3MHU MicispaialiiHol penapaiii.
PaiouyTnuBiCTh KIITMHYM Ha PI3HUX CTaIisX *)UTTEBOro Lukity. Knacudikauis Buais
nicnsgpaianiiHoro BigHoBneHHs. [Ipolecy BiIHOBIEHHS B ONPOMIHEHOMY OpraHi3mi.
Penapauiiine  BigmHoBieHHs.  Penomnyssiiiine — BigHOBIeHHs.  PereHepailiiine
BiTHOBJIEHHSI. KomneHncaTopue BiJTHOBJIEHHS. YnpaBiiHHS npolecamm
niciaspaianiitoro BigHosiaeHHs. PamioamanTariis. KiHeTuka BiJIHOBIEHHS OpraHizmy
Micisi TOTAJBHOIO ONPOMiHEHHsS. Paliope3suCTeHTHICTh OpraHi3My Ha paHHbLOMY
nmocrpamianiiinomy mepiomi. CrymiHe BigHOBIEHHS (YHKLIA OpraHismy Micis
pamialuiiHOTO OMPOMiHEHHS.

Tema 10. PapioGionorisi JiloAuHU Ta ynpapJ/aiHHs paaio6iosioriuHum epexTom
(2 ronnHu)

[TonsiTrss mpo mnpomeneBy xBopoOy. ['octpa ¢dopMa MnpoMeHeBOi XBOPOOH.
Knacudikaiis Ta kiIiHiYHHNA TMepebir mpoMeHeBoi XBopoOu. CTyreHi NpoMeHeBOl
XBopoOu: Jyerka, TsbKka. [laToreHe3 mpoMeHeBOiI XBOpPOOM 32  PIZHUMM
¢dyHKLIOHANBHUMHU cUcTeMaMHu. OCOOIMBOCTI MPOSIBY FOCTPOI MPOMEHEBOI XBOPOOU
NPy NOTpaIUIiHHI  paliloaKTUBHUX DPEYOBMH BeepeluHy oprasizmy. /liarnos Tta
MPOrHO3 MPH rocTpii NpomMeHeBii XBopoobi. JIikyBaHHS TOCTPOI MPOMEHEBOI XBOPOOH.

XponiuHa npomeneBa xBopoba: I, I Ta III cranii. liarHoctrka, npodinaktuka Ta
NIKYBaHHsI XpOHIYHOT TPOMEHEBOT XBOPOOH.



[TpuckopeHHs BUBEIEHHS PaliOaKTMBHUX I30TOMIB i3 OpraHi3My IiJl BIJIMBOM
KOMIIJIEKCOYTBOpIOBadiB. PajionporekTtopyu, 1X Kiacugikallis, BUMOIM [0 HHX.
XapakTepuCTHKa OKPEMHX pajioNpOTEKTOPIiB Ta MexaHi3MiB iX Ail. MerabonizM Ta
BMBEJEHHs palioNpoTeKTOpiB. 3MiHH eHIOreHHOro (OHY pPaaiope3uCTEHTHOCTI.
3acobu JiKyBaHHS 1 TPOQITaKTHKH MPOMEHEBUX ypaKeHb.

3micToBuii Moayab 2. OcHOBH pajgioexoJorii Ta pagiauiiHol 0e3nexkH.

Tema 11. INousiTTst pagioexoJiorii Ta CijibcbKOrocnoAapcbkoi paaioexKoorii.
Mirpauiss pagioHykaiZiB B npHpoaHuX ekocucremax. Kamepui mopeni B
paaioekoJiorii. PagioemHicThb (4 roquHu)

OCHOBHI TOHATTA Ta IMapaMeTpH B pajioekoiorii. Jlo3umeTpis B paioeKoJIorii.
3arasibHi 3aKOHOMIPHOCTI Mirparlii pamioOHyKJIiAiB y MPUPOAHOMY CEpelOBHILLI.
Mirpatiisi pagioHykmiaiB B arMocdepi. Mirpailis palioHyKIiAiB y IpyHTi. Mirpatiis
pamioHyKIiIiB Yy Bomoimax. Mirpailis pafioHYKIIiZIiB Y MOPCHKUX Ta MPICHOBOJHMX
exocrcTeMax. Mirpailist HyKJIiiB Y Ha3eMHUX €KOCUCTeMax (JIICOBUX, JTYUHHUX ).

[TousTTst pamioeMHocTi exocucTeMu. KamepHi Mozeni B pajiioeKoJorii.
PanioeMHicTh HEMPOTOYHOTO MPICHOBOJHOTO BojoWMuIa. [IpakTuyHe 3acTOCyBaHHs
MoJieNli paJiiloEMHOCTI Ha MPHKIaAi BOJOMMM-OXOJIOKYyBaya aTOMHOI cTaHLii. Posib
610TH sIK Jero HaKONMWYeHHs paaioOHyKIiiB. PamioeMHICTh Kackaay MpiCHOBOAHMX
BoJlOMMHUIIL. PalioeMHICTH MOPCHKOT eKOCHCTEMH. PamioeMHICTB J1iCOBOT €KOCHCTEMM.
PaioeMHICTh arpOeKOCUCTEMH.

ABapisi Ha YopHoOunbscbkii AEC. Pamioexonoriuni Haciinku aBapii Ha YHAEC
JUTSI EKOCUCTEM.

Tema 12. Hagxop:keHHsi pagioHYKJiiB B POCJAHHH Ta OPraHi3MH TBapHH.
InkopnopoBaHi pagionykaiau (4 roxuHm)

HagxomxeHHss palioHYKIiZiB B pociuHU. [lo3akopeHeBe HaIXOKEHHs.
Kopenese HaaxomkeHHs. OcoOJUMBOCTI MOBENIHKM pAIiOHYKIIIIB B JIICOBUX
OioneHo3ax. HaaxomkeHHs paliOaKTUBHMX PEYOBHH [0 OpraHi3aMy TBapHH.
OcobauBocTi 6GiosoriuyHoi il iHKOpmopoBaHUX pamioHykiiaiB. [lis iHKoprnopoBaHux
pallioHyKJIi1iB Ha pociuHu. Jlis iIHKOPIOPOBaHUX PAIiOHYKIIIIIB HA OPraHi3M TBAPHH.
HebGe3nexka  iHKOprmopyBaHHS — rapsuydx  YacTHMHOK. [IpMHUMIN  J03MMeTpil
BUIIPOMIHIOBaHb 1HKOPMOPOBAaHMX pPaaiOHyKIiAiB. IIporHo3yBaHHs HaJIXO/KEHHs
PafioHYKII/IIB B CIIbCBKOTOCIOAAPCHKI POCIMHH 1 OpraHisM CllIbCHKOrOCIOAapChKHUX
TBapHH.

Tema 13. 3axoau 3i 3MeHIIEHHsI BMICTY pagiOHYKJIAIB B HPOAYKIiT
POCAMHHHUTBA | TBAPUHHUUTBA (4 TOAMHMK)

OcCHOBHI NPUHLMIK OpraHizaiii BeIEeHHsS ClILCHKOIO TOCIOAapCTBa Ha
3a0pYJIHEHUX  PafiOHYKIIaMH  TEPUTOpPisX. 3acobM  3MEHIUEHHS  I[1epexojly
PallOHYKIiJIiB 3 IPYHTY y CUIBCBKOTOCHOAAPCHKI pocnuHu. O6pobITOK IPyHTY.
3acTocyBaHHA XiMiYHMX MeJNIOpaHTiB i 106pHB. 3MiHa CKIamy POCIMH y CIBO3MiHi.
3MiHa peKHMMY 3pOILIEHHS. 3aCTOCYBaHHsS CIELIabHUX PEYOBMH Ta MPUIHOMIB.
OcCHOBHI ~ MpuiOMHM  3MEHIUEHHS [EPEeXOAy pPaliOHYKIiiB B  NPOAYKIIIO
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TBAPUHHULITBA. [TokpameHHs KopmoBoi 6a3u. 3MiHa pauioHiB. BximoueHHs o
paujoHiB 106aBOK i Mpenaparis, 10 NEPEIKOUKAIOTH MEPEXoay pamoHmemB B
npozyKiifo. OUYHILEHHS CLIbCBKOTOCIOAAPCHKOI  MPOAYKLIT BiZl paliOHYKIIIJIB.
OuuieHH s POAYKIi pociMHHULTBA. OUHIIEHHS TPOAYKIIT TBAPUHHUITBA.

Tema 14. BukopHcTaHHsi iOHI3yIOYHX BHIIPOMiHIOBaHb y Pi3HHX cdepax
AiSiABHOCTI JIIOAHHH (4 TOAHHH)

Pajiauifina TexHika, I00 BHKOPHUCTOBYEThCS B  pajialliiHo-6ionoriyHnx
TEXHOJOrisX. BHKOPUCTaHHS  iOHI3yIOUMX  BHIIPOMIHIOBaHb B  CLIBCHKOMY
rocriogapcTsi. PagianiiHo-6ionoriuni  TexHONOrii B POCTMHHHLUTBI. Panianiiito-
6ioyIoriyHI TEXHOJNOTI] B TBapI/IHHI/IHTBl BHKOpI/ICTaHHH 10HI3YHOUYMX BUIIPOMIHIOBaHb
B X&p‘lOBlI/I IIPOMMCIIOBOCTI. BI/IKOpI/ICTaHHH {0HI3yIOYMX BHUIPOMIHIOBaHb B
MeaMIMHI. MeToz i30TOMHMX iHAMKaTopiB B Gionorii Ta exosorii. Pagioasrorpadis.
MeToz1 i30TONHUX iHAMKATOPIB B 6i0JIOTIT Ta €KOJIOTII.

Tema 15. IIporupaaiauivinuii 3axucT i pamoceﬂcuﬁmnaum (2 roaMum)

IIpoTupasiamiitauii Gionoridnuii 3axuct i ceHcnbinizanis. DizuyHi pamo3dxncm
Ta  pagioceHcubimizyioui  ¢dakropu. XimiuHi  pajio3axMCHi  pPEYOBHUHM |
pamiocencu6inizaropu. Knacudikauis pamionpoTeKTOpiB Ta MeXaHisMM IX 1T
PaionpoTeKTOpH MpONOHroBaHoi Aiil. Pagio6nokaTopy i pajiofieKoprnopaHTH. 3axuct
HABKOJIMIIHBOTO CepeIOBUIIA BiJl paJiOHYKJIiIHOTO 3a0py AHEHHS. 3aXUCT IPYHTIB B/
pafiOHYKIIIHOrO 3abpyIHEHHs. 3aXMCT BOAOMM Bil HAIXOKEHHs DPajioOHyKIIJiB.
3aXUCT POCIMH i TBapHH Bijl HAIXOMKEHHs pamioHykiiaiB. Ponb gicy y 3axucri
HABKOJIMIIHBOIO CEPEOBUINA BiJl PAJiOHYKIIIHOrO 3a0pyJHEHHS i 3axuCT Jicy.
OcobauBocTi MiHiMi3alii HaIXOIKEHHsS | HAKONMYEHHS PaliOHyKIiJiB B OpraHizmi
JFO M HH.

Tema 16. Pagianilina 6e3nexa Ta ocHOBM pajianiiHoi riricuu (2 roguum)

[Mpunuunyu pagianiiHoi 6Gesneku. BesrmoporoBa KOHUEMNIis [ii 10OHI3YHOYHX
BUMIPOMiHIOBAaHb Ha JKMBI OpraHi3MM Ta OCHOBHI TNpPHHLMOM  610JOr4HOr0
HOpMyBaHHs. [loHATTS momycTuMoro (mpuiiHATHOTrO) pu3uky. Kareropii oci0, 1o
OTPOMIHIOIOThCS, Ta iX pernaMenTaiis. JlomycTiMi piBHI Ta THMYAcOBO JIOMYCTHMI
piBHI BMICTy pamioOHYKIiIiB B MpoAyKTax xapuyyBaHHs. HaceneHHs B ymoBax
pajianiiinux apapiil. PanianiiHo-ririeniuni pernameHTH. ['pynmu pafioTOKCHYHOCTI
palioaKTUBHMX 130TOMIB. [IPUHIIMIK 3aXKCTy BiJ 3aKPUTUX Ta BIAKPUTHUX JUKEDEI
OHI3yIOUMX  BMIPOMiHIOBaHb.  HopMyBaHHS ~ BMICTy  pPaflOHYKIIAIB B
CUILCBKOTOCHOAApChbKMM  MpoayKili. OCHOBHI JOKyMEHTH perjaMmeHTallli HOpM
panianiinoi 6e3neku. Panianiitni aBapii, kimacudikarist. [ToHATTS KyJabTypu Oe3neKu.
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CTPYKTYPA HABYAJIbHOI AACHHATIJITHHA
TEMATUYHUH TIJIAH JIEKIIH, CEMIHAPIB,
NPAKTUYHUX 3AHSITh, CAMOCTIMHOI POGOTHU

KinbKicTb roJiMH
{
Ne s | Bl S
3/ Hazsa = | & | E|E g
I1 E g E S \9
S
3microBuit Moayan 1 OcHoBH paziobiosorii
| Tema 1. Beryn o pagioGiosoril. 2
> | Tema 2. lonizyrodi BAIPOMiHIOBaHHS. 2 ]
3 | Tema 3. Heionizyioui BUIPOMiHIOBaHHS. 2
4 | Tema 4. B3aemozis i0Hi3y:040r0 BUIIPOMIHIOBAHHS 3 PEYOBHHOIO. 2 I
5 | Tema 5. Pamiauiiina no3umeTpisi. 2 |2 |
6 | Tema 6. TeopeTnuHi ysBIeHHS PO MeXaHi3MHU 6i0JI0TIUHOT [Iii i0HI3YIOUHX 4 1
BHITPOMIHIOBaHb. BIJIMB 10HI3yI040r0 BUITPOMiHIOBaHHS Ha ,
MOJIEKYJIIPHOMY Ta KIITHHHOMY PiBHSX. E
7 | Tema 7. Pagiobionoriuni epextu. 2 ‘
g | Tema 8. Bruius ioHi3yl04oro BUIIPOMiHIOBaHHS Ha OPTaHi3MEHHOMY DiBHI. 2 I
PaiouyT/IMBICTh Ta pamioCTIHKICTh OpraHi3MiB Ha PI3HUX PIBHIX
opraxizarii. , -
9 | Tema 9. Ilicnapanianiiine BiTHOBICHHS KJIITHH BiJl OTEHIIHHO JieTabHAX 4 1
Ta cybieTalbHUX NOIIKOKeHb. [Ticspaiamiiine BiTHOBICHHS POCIIMH 1
TBapHUH.
10 | Tema 10. PagioGiosorist r0uHU Ta yrpapiiHHs pamiobionoridnum 2 ‘
e(heKToM.
: 7 |-
Pa3om 3a 3micToBHM MoyJieM | 24 1 2 8
3micToBHii Moayab 2 OCHOBH paioeKoJIorii Ta pajialiiHoi He3nexu ]
Tema 11. TloHaTTs pamioekosorii Ta CilbChbKOroCoaapehKoi pamioekosorii. | 4 1
11 | Mirparist paZioHYKJIiIiB B IPUPOAHUX ekocrcTeMax. KamepHi Mozeni B
pamioekoJiorii. PasioeMHiCTb. ‘
12 Tema 12. HagxomkeHHs paiioHYKITIAIB B POCIHHU Ta OpraHi3MHU TBapHH. 4 ‘ |
IHKOpHIOpOBaHi paIiOHyKJIiJIH.
3 Tema 13. 3axo/u 31 3MEHIIEHHS BMICTY PAIiOHYKJII/IIB B IPOAYKIIT 4 1
POCIIMHHHUITBA | TBAPUHHUIITBA.
14 Tema 14. BukopucranHs i0HI3ylOUMX BUIIPOMIHIOBAHb y PI3HUX cepax 4 2
JUSUTBHOCTI JTIFO/IMHH.
15 | Tema 15. TIpoTupanianidauii 3axucT i pagiocencubiizanis. 2
16 | Tema 16. Panianiiina 6e3neka Ta OCHOBU pajiallifiHoO] TirieHH. 2 1
Pa3oM 3a 3micToBUM MomyieM 2 2012 - J’
BCbhOI'O 44 4 | 0 12

3aransuuii obcsr — 60 rogus (2 kpeautu ECTS), y Tomy uunci:
Jlexuii — 44 roguHy, ceMiHapy — 4 TOJAMHM, CaMOCTiNHa po6oTa — 12 roauH
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3MICTOBUM MOZAYJIb 1
OCHOBMH PAJIIOBIOJIOTII

Tema 1. Beryn o pagio6iosiorii (2 roiuHH)

Jexuis 1. PaniobGionoris: 3aBmaHHs, CTpPyKTypa SK JUCLUMIUIIHH, iCTOpis |
nepcriekTuBd. OcHOBHI Hampsmu pajiobiosoril. ['onoBHa 3agada paniobiosorii.
Etanu po3BuTKy pamiobiosorii. Bugathi BueHi-paaiobionoru. CydacHi npobiemu Ta
MepCreKTUBH PO3BUTKY paaio6ioorii. (2 roiMHH)

PexomenmoBana Jjireparypa: [1-3]

Tema 2. loHi3y104i BUNpOMiHIOBAHHA. (2 TOAHHH)

Jlexuisi 2. Tunu ioHi3yro4Mx BHUIIPOMiHIOBaHb. SIBHILE pajioOaKTUBHOCTI. 3aKoH
pajlioakTHBHOI'O po3mnaiay. SnepHi neperBopeHHs. OCHOBHI OHATTS Ta BU3HAYEHHS.
Jlxepena 1OHI3yIOUMX BHUIIPOMIHIOBaHB Ta 1X XapakTepucTHku. Ilpupoani
pagionykninu. Kocmorenni pamionykmiau. Ilpupomniit pamiauiituuidi ¢on. Ltyuni
pamionykiiau. SnepHi peakropu. HaiineGesmeuninn aBapii B sii€pHIH eHepreTHil.
BHecok pi3HMX JOKepesl 10HI3yIOuMX BUIPOMIHIOBaHb Yy (OPMYBaHHs JI03M
OTNPOMIHEHHS JIIOJUHHM. (2 FOAHHH)

PexomenaoBana Jiiteparypa: [1-7].

Tema 3. HeioHi3ywo4i BunpominioBaHHs (2 rOAHHH)

Jlexuis 3. Knacudikanis HeioHizyrounx EMB. EnexkrpoMarHiTHi nossi npupoaHOro
noxokenus. [Ty4Hi kepesa eJeKTpoMardiTHUX 1outiB. Jlo3MMeTpist HEIOHI3y oYM X
EMB. HopwmyBanus HeioHizyrounx EMB. Bumume cBitno Ta HeioHi3ytouye YO-
BUITPOMIHIOBaHHS. 3BYKOBI KOJIMBaHHS. (2 rOAMHH)

PexomennoBana jitepartypa: [3].

Tema 4. Bzaemojist ioHI3y10490ro BUNIPOMiHIOBAaHHS 3 PEYOBHHOIO (2 TOAHHH)
Jlekuisi 4. BaeMogis 10HI3yl0UHMX BUIIPOMIHIOBaHb 13 CepeloBUIEeM. THUITH B3aEMO/IT
BUIIPOMIHIOBaHHS 3 pedoBUHOI0. JliHiiHA mepenada eHeprii BHUIIPOMIHIOBAHHS.
BinHocHa 6ionoriuyna eekTHBHICTD. [TOHATTS HIITBHOCTI 10HI3aMil. (2 roAuHH)
PexomennoBana aireparypa: |[1-7]

Tema 5. Pagianitina no3umerpist (2 roauHm)

Jlekuis 5. OpuHuui [03M BUNPOMIHIOBaHHS Ta panioakTHBHOCTI. Jlo3a:
eKCIIO3MIli}Ha, MOIVIMHEHa, eKBiBaJieHTHa, edekTuBHA. Jl03a BiJ 30BHILIHLOrO Ta
BHYTPIIIHBOTO ~ BMIIpOMiHIOBaHb.  [loTykHicTh  go3u. Tunu  pagiauiitHoro
onpoMiHeHHs. BigHocHa Gionoriyna edekTuBHiCTh. Jlo3uMeTpis. Metoau peectpariii
IB. Jlerekropu IB: 0CHOBHI BUMOTH, XapaKTepUCTHKH. THITH JAETEKTOPIB 38 METOIOM
JETEKTyBaHHS. (2 rOAHHH)

Ceminap 1 (2 roauumu)



bynosa atoma. Enementapni yactunku. locnin Pesepdopna. PagioakTuBHi po3najiu.
3aKOH paJiOaKTUBHOTO pO3Maay Ta OJUHHMII BHMIPY paaioakTHBHOCTI. 3B'S30K
aKTMBHOCTI paJllOHYKJIi1y 3 @aTOMHOIO Macolo.

['nubuna nponukHenns 1B B pedoBuHy. Excriosuiiiina, NOriMHyTa, €KBiBaJleHTHA Ta
e(eKkTMBHA 103U 10HI3YIOUMX BHMIIPOMIHIOBAaHb. 3B'S30K PaliOaKTUBHOCTI 1 JIO3H.
3anexHicTh e(pEeKTUBHOCTI /il 10HI3yIOYMX BHUIIPOMIHIOBaHb BiJ (akTopy 4Yacy
onpoMiHeHHs. Po3paxyHOK MOTIMHYTOl, eKBiBaJIEHTHOI, e(peKTUBHOI 103 IB.
PexomenpgoBana sitepartypa: [1-8].

Tema 6. TeoperHyHi ysiBJIeHHSI NpPO MeXaHi3MH GiosioridyHOl Al iOHI3YyIOUYHX
BHIIPDOMiHIOBaHb. BIUIMB i0HI3y1040ro BUNPOMiHIOBaAHHS HA MOJIEKYJIIDHOMY T2
KJITHHHOMY piBHSX (4 roguHu)

Jlekuisi 6. 3akoHoMipHOcTi Giojnoriynoi mii IB. Teopis npsmol Ta Henpsmoi il
Paniobionoriunuit  edexrt. bBiosmoriyni  peakuii opra”isMy Ha  ioHi3yioye
BUIIPOMiHIOBaHHs. Teopis momamanHs Ta MinieHi. CTpykTypHO-MeTabosiuHa Teopis.
CroxactuyHa Teopis. (2 roquHH)

Jlekuisi 7. [lis1 10HI3yI04OTO BUITPOMIHIOBAHHS HA OCHOBHI MOJIEKYJIAPHI KOMITOHEHTH
KIITHHU 1 mnpouecd wMmerabomizmy. Ilomkomkenns JHK. KiituHHi  cucremu
AHTUPAJUKAIbHOIO 3axMCTy. PalioyyTiuBICTh KIITHH Ha Pi3HHUX (azax pPO3BUTKY.
3arubenp KIITHH. (2 rOAHMHH)

PexomenpoBana Jitepartypa: [1-8].

Tema 7. PagioGiosioriuni epekTH. (2 roqIMHH)

Jlekuis 8. Panio6ionoriunuii edexrt. Knacudikaiis pamiobGionoriunux egexTis.
Kpusi «no3a-edexr» B pagiobiosnorii. Pagiamniiina ctumyssitis. Mopdooriyti 3mMiHu.
IIpomeneBa xBopoba. 3arubGens. ['eHetnyni, abo myrarenni edekTH. biauspki Ta
BIIaJieHl,  JeTepMiHOBaHI Ta croxacTuyHi edektr. bBiojoriuni  edekrw
paZloMIMETHKIB. (2 TrOAMHH)

PexomennoBaHna Jgitepartypa: [1-8].

Tema 8. BnuiuB ioHi3yl04oro BHNPOMIHIOBAaHHSI HAa OpraHi3MeHHOMY piBHi (2
rOJAMHH)

Jlekuis 9. PagiouyTnuBicTh Ta paaiOCTIHKICTh OpraHi3aMiB Ha pi3HUX pIBHsIX
opratizauii.  Kputuuni  crpykrypu.  IlpuuumHM  mupokoi  BapiaGesbHOCTI
paailovyTIMBOCTI oOpraHi3miB. PamiocTiikicTe pocnuH. PamiocTiiikicTh ccaBIliB.
PaniodyTiauBice 6ioleHo3iB. MeTOAM OLIHKK pafioqyTIMBOCTI KIIITHH T4 OPraHi3MiB
pI3HUX CHCTeM oprasizaiii. BuBeleHHsS palioakKTHBHUX PEYOBHMH 13 OpraHizmy.
EdexruBnuii nepion naniBBuBenerHs. OcoGiMBOCTI /il Ha MBI OpraHi3aMu Majimux
7103 10HI3YIOUHX BUIIPOMIHIOBaHb. (2 rOAHHH)

Tema 9. Ilicaspagiauifine BiAHOBJEHHSI KJITHH Bill NOTEHUIAHO JIeTAJLHHX Ta
cyOsieranbHux nomkomkens. Iicasipaniauiine BiAHOBJIeHHsI pOoCc/auH i TBapuH (4
rOAMHH)



Jlexuiss 10. BigHoBIeHHs KIITHH BiJ TOTEHIIHHO JEeTAJTbHUX Ta CyOJeTalbHUX
MOIIKOKEHb. MonexynsipHi MeXaHi3MHU nocTpaaiaiiHol penapailiil.
PaiouyTnuBiCTh KIITHHM Ha PI3HUX CTalisx KUTTEBOro 1ukiy. Knacudikaiis BUaIB
micnspaaiaifHoro BigHoBaeHHs. [Iporieck BiIHOBIEHHs B ONPOMIHEHOMY OpPraHi3Mi.
Penapariiline BigHOBIeHHs. [Iporiecy BiIHOBIEHHs Ha KJIITHHHOMY piBHI. Penapatis
JHK. (2 roausmn)

Jlexuisn 11. TlicnspaniamiiiHe BiIHOBIEHHS POCIWH 1 TBapuH. Penomynsuiiine
BiZIHOBJIEHHsl. PereHepaniis TkaHuH, opradiB. Pamioapanrtauis. MoiMBOCTI
yNpaBJIiHHS TPOLECaMH MiCasApaaialliiHOro BiIHOBIEHHS. (2 NrOAMHH)
PexomenaoBana Jsitepartypa: [1-8].

Tema 10. PagioGioJiorisi JIlOAMHH Ta ynpaBJiiHHA paaiodiojioriyHum edexrom (2
rOAMHH)

Jlekuiss 12. Ilonsarts npo mnpomeHeBy xBopoOy. ['octpa Ta xpoHiuHa (opmu
npomMeHeBoi XBopobHu. CTymneHi IMpoMeHeBOl XBOpOOM, MaToreHes, MIarHOCTHKA Ta
JIKyBaHHS. XapaKTEePUCTHKa OKPEMHX pPajJiioNpOTEKTOPIB Ta MexaHi3MiB ix Jii. (2
rOAMHH)

PexomenpoBana gitepartypa: [3, 6, 9].

3MICTOBHUU MOJYJIb 2
OCHOBH PAJIOEKOJIOTII TA PAJIAIIMHOI BE3IEKU.

Tema 11. IlousitTs panioekoJiorii Ta CUILCHLKOroCHOAapCcbKOl paaioexkonorii.
Mirpauis pagioHykJigiB B mnpupoaHux ekocucremax. Kamepui moaeni B
pazaioexoJiorii. PagioemHuicTh (4 roannn)

Jlekuiss 13. OcHOBHI MOHATTS Ta mapaMeTpud B pagioekosorii. Jlozumerpis B
pazioexosiorii. 3arajibHi 3aKOHOMIPHOCTI Mirparii pamioHyKIi[iB Y TMPUPOJHOMY
cepenoBulll. Mirpauis pamioHyKIigiB B arMocdepi. Mirpaiis pamioHyKIiaiB Y
rpyHTi. Mirpauisi palioHyKIiIiB y BogoHMax. (2 roqHHH)

Jlexuis 14. ABapis Ha YopHoOunbchkii AEC. Pagioexosoriuni Hacaiaky aBapii Ha
YAEC nns exocucrem. [lonsarts pamioemHocTi ekocucremu. KamepHi mojesni B
panioekosnorii. Pomb 6ioTH siK €m0 HaKONMWYEHHs PpaAiOHYKIimiB. PamioemHicTh
MOpPCBKOI ~ €KOCHCTeMH. PaJloeMHICTH  JIICOBOI  €KOCHUCTEMHU.  PajioeMHICTD
arpOeKOCUCTEMH. (2 rOJAMHH)

PexomengoBana Jiteparypa: [1, 3, 6-11].

Tema 12. Haaxoa:keHHst pajiOHYKJIAIB B POCJMHM Ta OpraHi3MHM TBapHH.
InkopnopoBaHi pagionykJiau (4 roxuHu)

Jlexkuisi 15. HanxomkeHHs paioHYKIiliB B pociuHu. [To3aKopeHeBe HaaxoKeHHs .
Kopenese nanxomuenns. Crerndika BUAIB POCIHH IOA0 HAIPOMAIKEHHS OKPEMUX
pagionyknifiB. Oco6GIMBOCTI MOBEAIHKH DPaIiOHYKNiNiB B JicOoBHX 6ioueHo3ax. (2
FOAMHH)
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Jlexuiss 16, HanxomkeHHs paliOaKTUBHMX pPEUOBMH JIO OpraHi3mMy TBapHH.
Oco6auBoCTi 6ioNoriuHol Aii iIHKOPIOpOBaHKUX pamioHyKIiAiB. [IpHHLMMHM 103MMETPIT
BUIIPOMIHIOBaHb 1HKOPIIOPOBaHUX pajioHyKniaiB. [IporHo3yBaHHs HaIXOJUKCHHs
pafiOHYKIIB B CIIbCBKOrOCIOAAPCHKI POCIMHY i OPraHi3M ClIbCBKOrOCIONAPChKMX
TBapHH. (2 rOAHHH)

PexomenaoBaHa Jirepartypa: [1, 5, 6, 10-12].

Tema 13. 3axoau 3i 3MeHIIEHHs BMICTY pagiOHYKJIAIB B  NPOAYKuUii
POCJMHHMITBA | TBADUHHUUTBA (4 TOAMHH)

Jlexnist 17. OCHOBHI NPUHIMIIM OpraHizauil BeIEHHs CLILCHKOIO rOCHO/apcTBa Ha
3a0pyaHEHUX pajioHykiizamMu Teputopisx. OO6pobiTok rpyHTy. 3acrocyBaHHs
XiMiYHMX MeNiopaHTiB i 106pHB. 3MiHa CKJIamy POCIMH y CiBO3MiHI. 3MiHA PEKUMY
3pOIIEHHs. 3aCTOCYBaHHS ClieliallbHIX PEUYOBHH Ta NPUHOMIB. (2 rOAMHH)

Jlexuisi 18. OcHOBHi npuiloMH 3MEHILEHHS TEPeX0ay PalioHYKIiNiB B MPOAYKILIIO
TBapMHHHULITBA. IlokpaiieHHs KopMoBoi 0a3u. 3MiHa panioHiB. BkitouenHs 10
palioHiB 106aBOK i MpenapaTiB, IO MEPELIKOUKAIOTE MEPeXoy PaJioHyKIiAIB B
npoaykiiro. OUHIIEHHS CiTbCHKOTOCMOAAPChKOl MPOAYKLIT Bifl pamioHyKiiB.
OuuilieHHs NPOAYKUil pocnMHHMITBA. OYMINEHHs MPOAYKLil TBapUHHMLTBA. (2
rOJIMHH)

PexomenaoBana jgiteparypa: [1, 6, 10-12].

Tema 14. BukopucTaHHs iOHI3yHOYMX BHIPOMIHIOBaHbL Yy Ppi3HHX cgepax
AiSJIbHOCTI JIIOAHHH (4 TOJHH)

Jlexnisi 19. Paniauiiina Texsika, 110 BUKOPHCTOBYETHCS B pajiallifHO-010J0MYHMX
TEXHONOTiAX. BMKOPUCTaHHS  IOHI3ylOUMX  BHIIPOMIHIOBaHb B  CLILCBHKOMY
rocrnofiapcTBi. BUKOpPUCTaHHS 1OHI3yIOUMX BUIIPOMIHIOBaHb B MEIHMLIMHI, XapuoBiid
npomucioBocTi. Pajianiiina crepunizanis, macrepusailisi Ta KOHCepBallis MPOLYKLLT
POCIIMHHHIITBA, IUIOJIBHUIITBA | TBapUHHHUITBA. 3acTocyBaHHA IB y nikyBaHHI
XBOPOO. (2 roAMHH)

Jlekuisi 20. Metoz i30TONHUX iHIMKATOPiB B Giojoril Ta exosorii. Miueni atomu.
PanmioakTBHi i crabinpHi i3oTomu. Miveni cmonyku. Ingukaropua no3za. OCHOBHI
IIJIAIXM  3aCTOCYBAaHHS 130TOMHHX IHJUKATOPIB Yy MJOCHIIKEHHSAX 3 POCIMHAMM.
JlocniDKeHHsT TPaHCIIOPTY Ta PO3MOAUTY B POCIMHI OKpEeMHX eJeMeHTIB. BupueHHs
poOJi TIEBHHUX pEeYOBUH Yy MeTaboiisMi pociuH. OcoOJMBOCTI  BUKOPUCTaHHs
palioaKTUBHMX  i30TOMIB Yy  BereTaliiHUX Ta  MOJBOBUX  JIOCIIJIKEHHSX.
PanioaBrorpadis. (2 ronuHu)

Ceminap 2 (2 roauHHu)
HosumeTtpis B pamioexosiorii. OCHOBHI TIOHSATTS Ta OAMHHUII B pajioeKoJiorii.
IIpakTyHe BHUKOpHUCTaHHS KaMepHHUX Mojenel. IlpakTuune 3acTocyBaHHs MOJEN
pazioeMHOCTI. PalioeMHICTh pi3HUX THIIB €KOCHCTEM.
BukopucTaHHs 10HI3YIOUMX BHIIPOMIHIOBaHb B OIOJIOTIYHMX Ta €KOJOTIUHMX
nocnikeHHsx. IlepennociBHe ONpOMiHEHHST HACIHHS — CLIBCBKOTOCHOJAPCHKHX
pOCIMH  JUid  TIPUCKOPEHHs, MNpPOPOCTAaHHS, pPO3BUTKY Ta 30OUIbLIEHHS  iX
MPOLYKTUBHOCTI. MideHi aTOMH.
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PexomenaoBana jgirepartypa: [1, 3, 6, 10].

Tema 15. llporupaniauiiinuii 3axuct i pagioceHcubinizauis (2 roaunn)

Jlexuisn 21. TTpoTupamianitinuii 6ionoriunuit 3axuct i ceHcubinmizauis. Pizuuui Ta
XiMiyHI pajio3axMcHi Ta paaioceHCHOiTi3ytodi (akTOpH. 3aXHMCT HaBKOJHMLIHBOIO
cepelloBMIIA Bif  pagioHyknigHoro 3abpymHenHs. OcoGnauBOCTI - MiHIMI3aLli
HaJIXOJKEHHS | HAaKONMWYEHHs PaJiOHYKJIi/IiB B OPraHi3M JIOJMHH. (2 rOAMHH)
PexomengoBana jitepatypa: [1, 3, 6, 12].

Tema 16. Pagianiiina 6e3nexka Ta OCHOBH pajialilHON ririeHy (2 roauHu)

Jlekuisi 22. IIpunuunu panianiiinol 6e3mnexy. [ToHATTS 10MyCTUMOro (MPUHHSITHOIO)
pusuky. Kareropii oci6, 1mo onpomiHiOmOTbCs, Ta IX pernaMmeHTauis. Pamianiito-
riri€eHivyH1 peryiaMeHTH. HopmyBaHHs BMICTY pajioHyKIII/1IB B
CiNbChKOroCToaapchkuii npoaykuii. Pamianiini asapii. Kmacubikauis pamiaiiiHnx
aBapiii. OCHOBHI KOHTP3axO[W NpM pajialiiHux aBapisx. IIpuknanu pamiaiiiHmx
aBapiii Ta iHuuaeHTiB. [TOHATTS KyIbTypH Oe3nexu. (2 roauHH)

PexomengoBana Jiteparypa: [1, 3, 6, 12-14].

KOHTPOJIb 3HAHBD I PO3IOILI BAJIB, SIKI OTPUMYIOTh
3/I0BYBAUYI

KOHTpOoIb 31IHCHIOETHCS 32 MOAYJIBHO-PERTUHIOBOIO CHCTEMOIO.

Y 3micToBui Moayib 1 BxoasTh Temu 1-10, y 3MicToBUi Moayab 2 — Temu | 1-
16.

Bua¢ KOHTPOJTIO - MOTOYHUH 1 MiJCYMKOBHH.

[ToTOYHHMM KOHTPOJIb 3MIHCHIOETHCS Mijl Yac MPOBEINECHHS HaBYaJbHUX 3aHATDH I
Ma€ Ha MeTi peryjspHy IepeBIpKYy 3aCBOEHHs ClyXayaMHd HaBYalbHOIO Marepiany.
dopMH MpOBelIeHHST MOTOYHOTO KOHTPOJIIO Iiji 4Yac HaBYAJIbHUX 3aHATH. YCHE
ONUTYBAaHHS, TECTOBHM KOHTPOJb, CaMOOLIIHIOBaHHS, TIepeBipka TMPaKTHYHHX
HaBHUYOK.

OuiHoBaHHs 32 popMaMH MOTOYHOI0 KOHTPOJIIO:

3MicToBUM Moaysb | | 3MicTOBHM MOAYyJb 2 3anik | Iligcymkona |
MaxkcumanibHa | [Torounuit | Tect 1 | [lorounuii | Tect 2 OLIIHKA
KIJBKICTB KOHTPOJIb KOHTPOJIb
OaiB 15 15 15 15 40 100
Cyma 30 30 40 100

Jlnst acmipaHTiB, siKki Habpanu 3a pe3ysbTaTaMy TMOTOYHOIO KOHTPOJIO Y JIBOX
3MICTOBUX MOJYJISIX CyMapHO MEHIIY KUIbKICTh OalliB, HIK KPUTHUHHUK MIHIMYM 60

OaitiB, MPOXOJKEHHsS JIOAaTKOBOI'O TECTYBaHHs € O0OOB’SI3KOBMM JJIs JOIYCKY JI0
3aTIKY.

n



ITiICyMKOBHUM KOHTPOJIb TPOBOJMUTHCS HA OCTAHHBOMY IPAKTHYHOMY 3aHATTI |
CKJIaJIA€ThCs 13 CyMH 6ajliB yCiX 3MiCTOBHX MOJYJIIB.

3arajbHa OLIIHKA 32 BUBYEHHS KypCy CKIQJA€EThCs i3 CYMH OLIIHOK, OTPMMaHHX
TpH MiACYMKOBOMY KOHTPOJII, Ta OLIHKH, OTPUMAHOI Ha 3aJliKy.

Illkaya ouiHIOBaHHS aKaJAeMi4HOI YCHILIHOCTI acnipaHTa

PiBeHb O1inka O1iHKa 3a HalliOHAJIbHOIO
JIOCATHEHb €KTC/ mikasaoro (National grade)
(banu 3a ECTS
OCBITHIO [cnu, ik
JiSUTBHICTB) JnudepeHITiioBaHri 3alik
90 — 100 A BiaMinHoO (excellent)
B1ZAMIHHE BUKOHAHHSA 3 HE3HAYHOIKO KUIBKICTHO
ITOMHIJIOK
82 -89 B ay:ke goope (very good)
BHIIEC CEPEOHIX CTaHAAPTIB, aJI€ 3 IEKIJIbKOMa
MNOMHUJIKAaMH
75 - 81 C npobpe (good) 3apaxoBaHoO

B LIJIOMY 3MICTOBHa i MpaBuiibHa poboTa 3
[EBHOIO KUIBKICTIO 3HAYHHUX ITOMMJIOK

66 — 74 D 3a0BiIbHO (satisfactory)

HEIOraHo, ajie 3a 3HaAYHOKO KIJIbKICTIO HEIOMIKIB
60 — 65 E JOCTATHBO 3a10BiJIbLHO (sufficient)

BHKOHAHHsI BiNIOBiIa€ MiHIMaJIbHUM KpHUTEPiIM
35-59 FX He3aa0BIbHO (fail)

3 MOXKJIMBICTIO MOBTOPHOI'O CKJIAJIaHHS ICTIUTY
a6o 3ajtiky
1-34 F He3aa0BiIbHO (fail) He 3apaxonano

3 060B’I3KOBUM MOBTOPHUM BUBUEHHSM
JUCLMIUTIHH

Metoan HaBYaHHsI

[TosicHIOBaIbHO-1TTFOCTPATHUBHI, YaCTKOBO-TIOIIYKOBI, MPOOIEMHO-IPOrPAMHOI0
HaBYaHHs, IONIYKOBi, CIMOHYKaJbHi, JOCHIAHULEKI. Jlekuii mpoBomsTbes y Gopmi
Oecinu, TUCKyCil 3 BUKOPUCTaHHIM MYJBTHMEIIHHOIO CYIMpOBOLKYBaHHs Ta Power
Point mpe3enTaniii, cxem, giarpam, po3markoBoro marepiany. JlaGopatopHi 3aHsaTTs
NMpoBOAATECA B Jyabopartopii Binmity 6iodisuku 1 pamiobiosnorii y mnpobieMHo-
HayKOBI}, eKCIEPUMEHTANIBHIH Ta JOCII JHULIBKIH (popMax

TexHiuni 3ac00H HaBYaAHHS
[Tpoexrop MmynbTuMeniiinuit; HoyTOyK, no3umerp «IIpun’sate», « CET-055.

MarepianbHe 3a6e3neyeHHs: AMCUMIIIHH
Aynuropii, nabopaTopHi NpUMilleHHs Biaainy 6iodisku i pagiobionorii.
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