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Po6oua mnporpamMa HaBuyaipHO! aucumiutink «PanianidHa OGlodizuka» s
37100yBaviB BUILOI OCBITH CTyneHs JOKTop (inocodii ramysi 3HaHb 09 «bionoris» 3a
cnewianbHicTio 091 «biomoris  Ta  6GioxiMis» 3a mpodineM  MiArOTOBKH
«Paniobionorisy.

9 nunus 2024 poky — 15 c.

Ykiaza4 nporpamu:
Csitnana [THEJIOBCBKA,
C.H.C. Bigauty 6io¢i3uku i pagiodionorii
IKBI'T HAH VYkpaiau, k.6.H.
C)

Poboya nporpama auciumiiau «Paniamiina 6iodisuka» cxBajeHa Ha 3acilaHHi
BueHoi paau IKBI'T HAH Ykpainu (mpotokon Ne 7 Big 9 nunus 2024 poky).

PoGoua mnporpama aucouiuiing «Pamianiina 6iodizuka» po3risiHyTa  Ta
cXBaJieHa Ha 3acifianHi Bigairy 6iodisuku i pagiobionorii IKBI'T HAH Ykpainu.

A

3aBinyBay Bigauty A.6.H., C.H.C. a Omnexcannpa KPABELIb

(migmnumc)

& munus 2024 p.
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BCTYII

Hapuanena mucruruiina «Pamianiiina Oiodi3uka» € CKJIQI0BOIO OCBITHLO-
HayKOBOI IPOrpamH IiArOTOBKH 3100yBaviB BHIIOI OCBITH CTyIeHs JOKTOp (igocodii
rany3i 3Hanb 09 «bionoris» 3a cremianpHicTiO 091 «biosoris Ta 6ioximis» 3a

npodisieM MATOTOBKH «PagmiobGionoristy 1 € 00OB’SI3KOBOIO  HaBYaJlbHOIO
JMCLHUITIHOIO.
Buknamgaerbess Ha | kypci acmipantypu B 06csizi — 60 roaMH (2 KpeauTH

ECTS), 3okpeMa: jnekuii — 30 roauH, ceMiHapu — 6 TOOMH, caMOCTiiHa pobora — 24
romMHd. Y Kypci mnepeabadeHo 2 3MICTOBMX MOIyJi. JIMCLMIUIIHA 3aBEpIIyEThCH
nupepeHIIHOBaHUM 3aJTIKOM.

Mera aucuumiaing — O3HAWHOMUTH acmipaHTIB 3 NpUPoJot0 O10(hi3HuHMX
e(eKTiB 10HI3yI0OUOT0 BUITPOMIHIOBAHHS
I. 3 npupoaHUMHU JKepeTaMH palloaKTUBHOIO BUIIPOMIHIOBAHHS;
2. [jiama3oHaMu eHeprii pi3HUX (GOpPM BUIIPOMIHIOBAHHS;
3. 610(hi13MYHOIO0 OCHOBOIO Pi3HOMAHITHUX Paio0ioNoridHuX e(eKTiB.

B pe3ynpTraTi BUBYEHHsI HABYAIBHOI AMCLHUIUTIHH acllipaHT MOBUHEH
3HATH:
- NPUPOJIHI JKepesia paliloaKTUBHOTO BUIIPOMIHEHHS;
- Jliara3oHH eHeprii pizHuX GOpM BHIIPOMIHEHHS;
- 0io(hi3n4yHy OCHOBY Pi3HOMaHITHHUX Paaio0ioIOriYHUX e(eKTiB.
- KUIbKICHI OLIHKMA TOMIMHYTUX [03 Ta TMOB’S3aHMX 3 HUMHU TEPBUHHUX
610710Tr1YHUX ePeKTiB ONPOMIHEHHS;
BMITH:
- JaBaTH KUIBKICHY OIIHKY paziobiooriyHum edekram;
- BilOKpeMitoBaTH 0iodi3uyHi e(eKTH ONMpPOMiHEHHs BiJ THX, 110 MOB’s3aHi 3
BKJIFOYEHHSIM 3aXMCHHUX peakiliii opraHiamy;
BOJIOAITH: O0il0QI3MYHMMH Ta CHCTEMHHMH [MIAXOJAMH IPU BH3HAYEHHI
HaIpsMKIB JOCIHIUKEHHSI, aHalli3y Ta IHTepIpeTarlii oJiep)KaHuX pe3ybTaTiB.

Micue aHCUMNUIIHM (8 CMpPYKMYpHO-N02IUHIU CcXeMi nid2omosKu (axisyie
810N0BIOHO20 HANPAMY NIO20MOBKU).

Hapuanena qucuunnina «Pagianifina 6iogizuka» € 060B’I3KOBOIO HABYAIbHOIO
AMCUMIIIIHOKO TPOrpaMHu MiATOTOBKK 3100yBayiB BHUINOI OCBITH CTYIEHs JIOKTOD
dinocodii ramysi 3HaHp 09 «bionoris» 3a crenianbhicTio 001 «Pagiobionoris.
Jucuuniina € 6a30Boi0; BUCBITIIIOE 6ioi3nvHI 3aKOHOMIPHOCTI paaio6ioNoriyHmux
e(heKTiB.

3B’A30K 3 iIHIUUMH AHCHHIJIIHAMH.

Hapuanena nucuunnina «Papiauiiina Giogisuka» € 6a30B0OI0 Ul 3aCBOCHHS
3HaHb Ta BMiHb y CUCTeMi NpodeciiHOl MiAroToBKM 3100yBadiB BUILOI OCBITH CTYIEHS
poktopa ¢inocodii 3a crnemianehictio 091 Bionoris 3a npodinem MiAroToOBKH
«Papniobiosorisy.
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IMPOT'PAMA HABYAJIBHOI JUCIUILJIITHHA

3MICTOBUM MOJY.Jb 1
JUKEPEJIA TA ®I13UYHI XAPAKTEPUCTUKHU IOHI3YIOUYOI'O
OINPOMIHEHHSI

Tema 1. IIpeamer, 3aBaanHs Ta icTopis pagiauiiHoi Giogizuku sk Hayku. Tunu
iOHI3YI0OYMX BHIIPOMiHIOBaHb, iX XapaKTepPHCTHKA, A03uMeTpisa. OcHoBHi
NOHSITTH Ta BeJHMYHHH. EHEpreTHYHI CNEeKTPH Pi3HUX THNIB BHIPOMIHIOBAHHS
(2 roaMHu).

Bunuknenns paniauiiinoi 6io¢i3uku sk Hayku. [IpeaMer, 3aBaaHHs Ta NepernekTHBH
pazgiauiiHoi 6iodisuku. Buam 10HI3yI0YOro ONPOMIHEHHS: eJNeKTPOMAarHiTHe |
KOPITYCKYJISIpHE 10HI3yloue BHUIPOMiHIOBaHHs. EHepreTHuHi CHEeKTpH pPi3HMX THIIIB
10HI3yI0OYOr0 BHUIIPOMIHIOBaHHS Ta IOHI3ylOUMX 4YacTMHOK. Jliama3zoH 4acToT
eJIeKTPOMarHiTHOro BUNpOMiHIOBaHHs. [liana3onu eHeprii anbda- Ta 6eTa-4acTUHOK.
Meronu nozumerpii. ExBino3umerpsi.

Tema 2. JIxkepesa ioHizywuux BunpomiHwoBaub. IlTyuna pagioakTHBHICTD.
Papiauivini aBapii. (4 roxuuu).

Jlxepena npuponHoi paxioakTHBHOCTI. KocMiuHe BUIIPOMiHIOBaHHS Ta pajioaKTUBHI
eJIeMEHTH 3eMili. AHTponioreHHa Moaudikallis pamiamiiinoro ¢pony 3emii. Bigomocti
npo JuKepena Ta (i3UYHY MPUPOAY KOCMIYHOTO BHIPOMiHIOBaHHA. [lpupoani
pajionykyigu. PanioakTuBHI pofuHH. BHUNPOMIHIOBAaHHS INTYYHHMX PamiOHYKJIiIiB.
OcHOBHI J1030yTBOPIOIOYi pafiOHyKIIiH. ['eHepaTopy 10HI3yIOUMX BHIIPOMiHIOBAHD.
Snepna enepretuka. Pamiauiiini aBapii. Knmacugikamis asapiii. HalineGesneuniii
aBapii B siZIepHIN eHepreTHili.

Tema 3. Ilepenaya eHeprii ioHI3yl04Oro BUNPOMIHIOBAHHS aTOMaM i MOJIEKYJIaM.
Tonizauis Ta 30y1sKeHHsI MOJIEKYJT Ta aTOMIB (2 TOAMHH).

lonizanis. Kpusa bperra. J[inamika cTpyKTypy TpeKy IpH Pi3HUX THUIAX i0HI3YIOUOIro
BUIIPOMIHIOBaHHs. B3aeMoisi eleKTpOMarHiTHUX BHIPOMIHIOBaHbL i3 PEUOBHHOIO.
B3aemonis KOopImyCKy/IIpHUX BHIIPOMIHIOBaHb 3 PEYOBMHOK. MexaHi3MH B3aeMOlii 3
pPEYOBMHOIO TraMMa-KBaHTIB. B3aemomis 3 peuoBHHOIO OeTa-4acTHHOK, ajib(a-
YaCTHHOK. B3aemonis HeHTpoHiB 3 pedoBuHOI. Kiacudikaiis HeHTpoHiB 3a
eHepriero Ta ix Jukepena. JliHiiHA mepenaya eHeprii 10HI3yIOYMX BMIIPOMiHIOBAHb
aToMaM i MoJleKyJaM PEeYOBHHHU Ta iX BifiHOCHa Giosoriuna edextuBHicTh. JliniiiHa
WITBHICTL  ioHi3amii. BigHocHa GiosoriyHa eQeKTHBHICTH pi3HMX BHIIB IB.
MikpocTpykTypa 1030BOro 1Ol B ONPOMIHIOBAaHIM PEYOBMHI A7 Pi3HUX THIIB
BUITPOMIHIOBaHb.

Tema 4. PapioakTuBHicTb. /lo3a onpominennsi. Ekcnosuniiina nosa. Horauunyra
nosa. ExsiBasientna no3a. EpexruBna nosza (2 roannu).

DI3UYHI OCHOBM palioakTUBHOCTI. PaioakTWBHI po3nagu. 3aKOH pajiOaKTHBHOIO
posnany. ORMHWII BUMIPIOBaHHS PaJiioaKTHBHOCTI. PO3BMTOK ysBIEHbL NP0 J1030Be
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HaBaHTa)XKeHHs opraizMy. @Di3W4yHI Ta aHAJTITHYHI METOOM pO3paxyHKy 103 BiJl
NMOTIMHYTUX pamioHykiiaiB. KoedimieHT sikocTi onpoMiHeHHs. Barosi koediuieHTH
TKaHHH.

Tema 5. Papioizoronu. Papiauiiini TexnoJsiorii. IlpakTHuHe BHKOpHCTaHHS
IOHI3YI0YHX BHIIPOMiHIOBaHb (2 FOAHHH).

Knacudikaiis Ta xapaKTepUCTUKH paJiOaKTUBHMX eJleMeHTiB. MideHi aromu.
[30TOnHI iHAMKaTopu. BukopucTaHHS METOMIB MiYeHHX CHOJyK B Olojorii Ta
exosorii. PayiioizoTonHa 1iarHOCTHKA B MEIMIIMHI.

Papiauiiini texHosorii. Bukopucranus IB B HayKOBUX IOCIIIKEHHSIX, CLILCBKOMY
rocrojapcTBi,  XapyoBid  NPOMHMCIOBOCTI Ta  MeOULMHI.  XapaKTepUCTHKH
PEeHTIeHIBCHKOTO BUITPOMIHIOBaHHS. 3acTtocyBaHHS PEHTIeHIBCBKOTO
BUIIPOMIHIOBAHHS B MEIMIIMHI.

3MICTOBUM MOIY.JIb 2
BIOJIOTTYHA IS IOHI3YIOUUX BUITPOMIHIOBAHD

Tema 6. 3anexnicte OiosoriuHoro edekTy Bil  NOMJIHHYTOI  103H
BHNpOMiHIOBaHHSA. MaTemMaTH4YHe MOJeJI0BaHHs pajiobGioioriynux edekris
(2 ronuum).

Knacudikauis paniobionoriynux edekTiB. 3alleKHICTh «go3a-edexT». [inoresa
«TOYKOBOTO HarpiBy». [IpvHIMI momagaHHs 1 KoHUeNis MimeHed. OpgHo- Ta
OaraTopa3oBi nonagaHHs B MimeHb. [TonmafanHs B MillleHi Ta 3arubesb OMpOMiHEHHUX
KIITHH. TUnuM mMareMaTH4HUX Mojeliel Ta 1X 3actocyBaHHs B OGiosoril. Creuundika
MOJIEJIIOBaHHs B pafiallifHux qociuimpkeHHsx. [Ipukinaay moby 0By paaiodionoriuH1x
MaTeMaTUYHUX MOJENeH.

Tema 7. Ilpsima fist ioHI3y104Oro BUNIPOMiHIOBAHHSI HA MOJIEKYJIH. (2 TOAMHH).
Ilpsama 1 Henpsima mis IB. CTpyKTypHi MOIIKOKEHHsS Ta pajialiiiHa iHaKTHBALlis
makpomoutekyd. Jis IB Ha depmentu. [psma aist IB Ha Hykneinosi kuciotu. Crajii
npsmoi aii IB. ®i3uuna, dizuko-xiMivHa, ximMiuHa craii npsmoi aii IB. Moaudikaiiis
NIPOMEHEBOr0  TOLIKOUKEHHsT MakpoMmoJekyl. Moaubikyoui edekTd KHCHIO,
TEMIIEPATYPU Ta MOJIEKYJI-TOMIIIIKiB.

Tema 8. Henpsima ist ioHi3y1040ro BUNPOMiHIOBaHHS. (2 FOMHH)

Henpsima nis IB Ha MakpoMmoniekyiau B BOJHHMX pO34YMHaX. PajiamidHo-ximidHi
NEepeTBOpEeHHs MOjeKyn Boad. IlpogykTu pamionizy Boad B iHakTUBaLlil
6loopraniunux mMosekyi. KinbKicHI XapakTepuCTUKM Henpamoi Aii pajiaiii y BOAHMX
po3urHax. Monauobikamis pafionizy MoJNeKyl y BOAHMX po34yMHax. PapiauiiiHo-
3YMOBJIEHI 3MIHM i pajiodyTnuBicTh GioopraHiunux monekysl. Henpsma nis IB B
JUMIHUX po3urHax. JIaHIOroBi BUIbHOPaIMKAIbHI peakilii epeKucHOro OKUCHEHHS!
B OIPOMIHIOBAHUX JIiIIigax.



Tema 9. Peakuil KJITHH Ha Ji10 iOHI3yI0UHX BHIIPOMIiHIOBaHb (4 TOAHHH).

Cranii 6iodi3uyHUX TpoleciB B ONpOMiHeHiH KiiTHHI. [lifcuieHHs NepBUHHUX
MOJIEKYJIIPHUX TMOLUIKOMKeHb. [IpsiMa 1 HempsiMa nist pajiauii B KiiTHMHaX. BiibHI
paauKaiu B OMpOMiHeHiH kiiThHI. CHcTeMa OKHCIIOBAJIbHO-BIJIHOBHOTO FOMEOCTa3y
KJIITAHU Ta 1 3MIHM MICJIs ONMpPOMiHEHHS. AKTHBHI (DOpMH KHCHIO, a30Ty. [IpoaykTu
JaHLIIOrOBUX peaklid MepeKUCHOIro OKHUCJIEHHs JimifiB. OKUCIIOBalbHI MPOLECH B
ONMpPOMIHEHIH KIITHUHI. PamioTOKCHMHHM. AHTHOKHCIIOBAJIbHI MeXaHI3MH 3axHCTY
onpomMiHeHol kiaiTuHH. [lomkomxenns i npouecu BinHoBieHHs JJHK B onpomineHii
kniTuHi. [Tomkomkenns 1 npouecu BigHoBieHHs JJHK-memOpaHHOro komriekcy B
ONpOMIHEHIH KJIiTHHI. MexaHi3Mu 3arubelni Ta BiIHOBJIEHHs KIIITHH BiJ pajialiiHux
nowkokeHb. Moaudikailis pagiallidiHOro ypakeHHs KIITHHU. [HTepda3zHa 3arubenn
K1iTHH. Hekpo3, anonTo3 kiiTiH. BigHOBIEHHS ONMPOMIHEHUX KITITHH.

Tema 10. IIpomenesi ypaxeHnHst 6araToKJIITHHHUX OPraHizmMiB (2 roaHHH)
ITIpomeHneBi peakuii OaraTOKITHHHMX OpraHi3miB. [IpomMeHeBi ypaskeHHs CCaBIliB.
Kputnuni opranu. JletanbHi Ta cyOieTanbHi [J03M OIPOMIHEHHS OpraHi3MiB.
IIpomeneBi ypaxenHs pocinuH. KputmuHi opranu pociuH. Papiauidine crapiHs
HaCiHHS 1 poCNMH, Woro mpupojna. PamiariiiHa ctumyssiis. Mopdosoridai 3MiHu.
IIpomeneBa xBopo6a. CKOpoueHHs TPUBAJIOCTI JKUTTS. 3arubeb.

Tema 11. Papiauifini ypaxenus oprauizmy joauuu. porupagiauiinunii 3axmucr
(2 roauuu).

[IpoMeHeBI ypaKeHHs OpraHiB, TKAHUH Ta OpraHi3My JIFOJUHH B LijgoMy. [IpoMenesa
XBOpoba: cTajil, CTyNeHi Ba)XKOCTI, 3aX0H 110 JIiIKyBaHHIO. 3axucT Bij IB opranizmy
moauHy. Ilonarrs papianiiinoro pusuky. HopmyBauHs Giosoriudoro BruiBy IB.
OCHOBHI NPUHIMITK palialliiHOl Tiri€HHU Ta pajialiiHol Ge3neKy.

Tema 12. Bionoriuyni edekTH Maaux 103 iOHI3YHUYOro BHIPOMIHIOBAHHS.
Biapaneni naciainku onpominennsi (2 rogun).

Bionoriuni epekty onpoMiHeHHs B MaiuX n03ax. [ToHaTTs Manux 103. Hagmani no3u.
['ineppaziodyTnuBicTh. 3alexHiCTh paaio6ioNoriyHoro eGpekTy Bij MOTYHKHOCTI J103H
onpoMiHeHHs. Edexr Iletko. 3aranphna HecmenmivyHa peakilis OpraHismip Ha
onpomiHeHHs. Binnaneni Hacmigku onpomiHeHHs oprasisMmiB. KinbkicHa owiHKa
Giomoriunoi aii IB. Biosoriyni mMOKa3sHUKM, 10 BMKOPHCTOBYIOTHCS JUISl OLLIHKH
eexTiB Manux J103. MexaHismu ail IB B Manux nos3ax Ha knitvHM. PagiodyTausicTh
membOpan. Edexr cBinka. Hecnermdiuna peaxiis 6ioMmemMOpan Ta KiniTuH Ha aito I1B.

Tema 13. Pagianifino-inayxoBaHa HecTabijibHiCTL reHoMy (2 rOAHHH)

ComaTuyHi KITMHM Ta CHOHTaHHI MyTauil. [lepMaHeHTHa HecTaGiNIBHICT I'eHOMY.
Myrauii 1pu pafianiiHo-iHgyKoBaHili HecTabinbHOCTI reHoMy. Emireneruurie
HACIl1yBaHHs NpH pajlialiiHo-iHAyKoBaHil HecTabinbHOCTI reHoMy. MowiuBa posis
«e(exty cBimka». MexaHisMi peanizanii HectabinpHOCTI TreHomy. biosoridne
3HAYCHHs pajlialifHO-1HIYKOBaHOI HECTABIILHOCTI reHOMY.
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CTPYKTYPA HABYAJIbHOI IIVI/ICI_[I/IHJIIHI/I
TEMATUYHUM IJIAH JIEKIIA, CEMIHAPIB,

IMPAKTUYHUX 3AHSTH, CAMOCTIMHOI POBOTH

KinbKicTh roaun
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3micToBuii MoayJb 1
Jxepena Ta Gpi3MUHI XapaKTEPUCTHKH 10HI3yI0HOI0 ONPOMiHEHH
Tema 1 [Ipeamer, 3aBaanus Ta icTopist pamialifHol 2 - - I
6i0(hi3uku sk HayKd. THITH 10HI3YIOYMX BUITPOMIHIOBAHb, iX
1 | XapakTepucTuka, 103uMeTpis. OCHOBHI IOHATTS Ta
BEJIMYMHH. EHEpreTHUHI CIIEKTPU Pi3HUX THITIB
BUIIPOMiHIOBaHHSI.
Tema 2. Jlxepena i0HI3yr0YMX BUIIpOMiHIOBaHb. [lITyyHa 4 - - 2
2 pallioakTHBHICTh. Pajiaiiini aBapii.
Tema 3. [lepenaya eHeprii 10HI3yIOUOr0 BUIIPOMIHIOBaHHS 2 - - 2
3 | aromam i MojekyJsiaM. [oHizalis Ta 30yKeHHS. MOJIEKYJI Ta
aTOMIB PEYOBUHHU. -
Tema 4. PanioaktuBHicTh. J[03a ONpOMiHEHHSI. & 2 - |
4 | Excnosuniiina nosa. [Tormunyra no3a. ExBiBasenTHa 103a.
EdexTrBHa 1034a.
5 Tema S. [IpakTHuHE BHKOPHCTAHHS 10HI3YIOUHX 2 ) ) -
BUIIpOMiHIOBaHb. PamioizoTomnu. Pamiamiini TexHosorii.
Paszom 3a 3micToBuM Mojaysiem 1 12 K B 8
3micToBUi MoayJIb 2
Biosioriuna jist ioHi3yl04HX BUIIPOMIHIOBAaHb -
Tema 6. 3anexuicts 6i070riuHOr0 €)eKTy Bijl MOMTHHYTOL 2 . = 2
6 | 1031 BUIIPOMiHIOBaHHs. MaTreMaTHu4yHe MOJEITFOBaHHS
paniobionoriyaux edhekTin
- Tema 7. IlpsiMa 11ist i0HI3yIOUOTO BUITPOMIHIOBAHHS Ha 2 - - 2
MOJIEKYJTH B
g | Tema 8. Henpsima z1ist i0Hi3yr04Or0 BUIIPOMiHIOBAHHS 2 - - 2
9 Tema 9. Peaxuil kJIiTHH Ha JIi0 10HI3YIOYHX 4 2 - 2
BHIIPOMIHIOBaHb |
Tema 10. [Ipomenesi ypakeHHs 6araToKJII THHHUX 2 - - 2
10 Oprasi3MiB
. Tema 11. Paniauiiiti ypaxeHHs opratismy JIOJHHH. 2 - - 2
[IpoTupaniaiiiuui 3aXucT
1 Tema 12. Biosioriuni edextn MaJIHX 103 I0HI3YKOUOro 2 - - 2
BUIIPOMiHIOBaHHs. BijiasieHi HacIiIKu OnpoMiHEHHs o
13 | Tema 13. Pasiauiiino-innykoBaHa HecTabLIbHICTH FeHOMY 2 2 - | 2
Pa3zom 3a 3micToBHM MoayJem 2 18 4 - 16
BCbHOI'O 30 6 - 24

3aranbnuit o6csr — 60 rogus (2 kpeautn ECTS), y Tomy umci:
nekuii — 30 roauH, ceMinapy — 6 roMH, caMoCTiiHa po60Ta — 24 FOIMHMU.




3MICTOBHUU MOAY.JIb 1.
JIKEPEJIA TA ®I3UYHI XAPAKTEPUCTUKHU IOHI3YIOYOI'O
OITPOMIHEHHA
TEMA 1. Ilpeamer, 3aBaanns Ta icropisi paaiauiiinoi 6iodizuku ax Hayku. Tunu
iOHI3yI0OUHX BHIIPOMIHIOBaHb, 103UMeTDis. (3 rOAHHH).
Jlekuisi 1. IcTopis BUHMKHEHHS pafialiiHol 610013k K Hayku. [ Ipeamer, 3aBraHHs
Ta TepcreKTUBM pafiauiiHoi 6iodizuku. Bumu ioHi3yl04Oro ONpoMIHEHHs::
eNeKTPOMArHiTHe 1 KOPMYCKYyJsSpHE iOHi3yrode BHIIpOMiHIOBaHHA. EHepreruti
CHEKTPU Pi3HMX THUIIB IOHI3yHOYOro BHIIPOMIHIOBAaHHS Ta IOHI3YIOUMX YaCTHHOK.
Jliama3oH 4acToOT eNeKTPOMArHiTHOro BuIpoMiHioBaHHs. [liamasonu eweprii anbpa-
Ta 6eTa-yacTUHOK. MeTtoau no3umetpii. EkBino3umMeTpis. (2 roAuHH)
3aBaanug Aas camocTiiiHol po6otu (1 roauna)
BiIKpUTTH, Ki CTany MOYAaTKOM PO3BUTKY pasiauiiHol Giodisuku sk Hayku. lcTopis
PO3BUTKY Ta BM3Ha4Hi 0cOOMCTOCTI B pamiauiiHiii 6iodisuii. fxe BUNpoMiHIOBaHH:
BiZIHOCHTBCS JI0 KOPIMYCKYISAPHOTO, a sike 10 eleKTpoMarHitHoro? CHekTpu eHepri
pi3Hux tumis IB.
PexomenaoBaHna Jiitepatypa: [1-4]

Tema 2. [Ixkepena ioHisylounx BHNpomiHoBaHb. LlTyuHa paaioakTHBHICTS.
Papiauiiini aBapii. (6 roauH).

Jlexnisi 2. JIxepena nmpUpojaHOI pamioakTHBHOCTI. KocMiuHe BMIPOMIHIOBAaHHS Ta
pajlioakTHBHI eleMeHTH 3emili. AHTpornoreHHa Moaudikaiis paaiauidiHoro (omy
3emii. BigoMocTi npo jkepena ta (GpisuuHy IpUPOAY KOCMIYHOIO BUIIPOMIHIOBAHHS.
[TpupoaHi pagioHykiiay. PagioakTHBHI POAUHHU. (2 TOAMHH)

Jleknisi 3. BUnpoMiHIOBaHHS INTYYHHMX pPamioHYKIiAiB. OCHOBHI /1030yTBOPIOIOYI
pamionykmiad. ['eHepaTopw 10HI3yIOUMX BUIPOMIHIOBaHb. SliepHa eHepreTHka.
Papiauiiini  asapii. Knacudikanis asapiii. HaiiHeGe3neunimi aBapii B sAJepHIi
eHepreTuli. (2 roquHH)

3aBaHHs 1Jsl caMOCTiHHOT poO0OTH (2 rOAHHH)

Jlxepena ta ¢i3zuyHa npUpoJa KOCMIYHOTO BHIIPOMIHIOBaHHS. PoauHu npupoaHux
pamionykiigi. IlItyuyni pagionyknigu. Ha#6inein papmiauiini aBapii B CBITI.
[Tpuknany pamialiiHUX aBapii Ta IHIIUAEHTIB.

PexomennoBana mnireparypa: [1-7]

Tema 3. [lepenaya eHeprii iOHI3yI040ro BHNPOMIHIOBAaHHSI aTOMaM i MOJIEKYJ1aMm.
Tonizauisi Ta 30yaKeHHs MOJIEKYJI Ta aTOMIB (4 FTOIMHH).

Jlexuist 4. Tonizauis. Kpusa bperra. /[uHamika CTpyKTypH TpeKy NMpH PI3HUX THIIAx
10HI3yI04Oro BUIIPOMIHIOBaHHs. B3aeMopis eJeKTpOMAarHiTHUX BHIPOMIHIOBaHb i3
peuoBUHOI0. B3aeMoiisi KOPIYCKYJISIpPHUX BUIIPOMIHIOBaHb 3 PEUYOBUHOIO. MexaHI3Mu
B3a€MOJIIi 3 PEYOBHHOIO TramMMa-KBaHTIB. B3aemomis 3 pedoBHHOI0 GeTa-dyacTHHOK,
anb(a-4yacTUHOK. B3aeMopis HeHTpoHIB 3 pedoBuHoro. JliHiliHa mnepenava eeprii
I0HI3yIOUMX BHUIIPOMIHIOBaHb aTOMaMm |1 MOJIEKYJIaM pEYOBHMHM Ta iX BIJAHOCHA
GionoriyHa edekruBHicTh. JliHiMHA MIUIBHICTL iOHI3auil. BigHocHa 6iosoriuna
e(eKTUBHICTD pi3HUX BUIB IB (2 roquuun)



3aBaaHHs AJs caMOCTiHHOT poboTH (2 roAHHH)

Bynosa atoma. Tpek Ta #oro ctpykrypa s pisHux TumiB IB. MexanizaMu B3aemoii 3
pedyoBuHOIO pizHux TumiB IB. Kiacudikailis HEWTpOHIB 3a €Hepriero Ta IX JKepeia.
[1linpHicTh ioni3amii. MikpocTpyKTypa I030BOTO TOJISI B ONPOMIHIOBaHIH peyoBHHI
JUIsl PI3HUX THITIB BUTIPOMIHIOBaHb.

PexomenaoBaHa Jjiteparypa: [1-4]

Tema 4. PagioakTuBHicTb. [{03a onpominennsi. Excnosuuiiina nosa. Ioraunyra
no3a. ExBiBanentHa no3a. E¢exTuBna no3a (5 roaus).

Jlekuisn 5. Di3uyHi OCHOBH palioaKTHBHOCTI. PaaioakTWBHI po3naid. 3aKoH
paxioakTMBHOro posmnaay. OIWHHUIN BHMIPIOBaHHS palioakTUBHOCTI. Di3uyHi Ta
aHAJITUYHI METOIM PO3paxyHKy 03 BiJ MOMIMHYTHX pamioHykiiaiB. KoediuieHT
SIKOCTi onpoMiHeHHs. Baroi koeilli€eHTH TKaHUH. (2 rOJHHH)

Ceminap 1. (2 rogunu) OCHOBHI OIMHHUIII BUMIpIOBaHb Ta TOHSTTS B pajiaLliiHii
Oiodizuili. 3B'S30K MK M03aCHCTEMHMMH OAMHHULISIMU Ta ONUHMLSIMU cuctemu CI.
PapmioaktuBHi  eneMeHTH. OCHOBHMH  3aKOH  pafioakTMBHOCTI.  OAMHMILL
pazlioakTUBHOCTI. Po3paxyHOK MOrIMHYTOl, €KBIBaJI€HTHOI, €(PEKTUBHOI [103 Ta JI03H
BiJI TOYKOBOTO Kepena. PamioakTuBHI i30Tonu. PamiamiiHi 6iotexHosorii. Meton
MIYEHMX aTOMIB B HOCIIKEHHSIX TPAHCIIOPTY €JIEeMEHTIB KUBJIEHHsS B POCIMHHMX
eKOCHCTEeMaX.

3aBaanus AJas camoctiiiHol po6otu (1 roguna)

SAnepHi neperBopeHHsl. PO3BUTOK YsBJIEHb NMPO J030BE HABAHTAXKEHHS OpraHizMy.
3B'SI30K MiXk €KCIO3ULIHHOI0 Ta IMOMIMHYTOIO J03aMH. MeTOIM OLIHOK J1030BOIO
HaBaHTa)XEHHs Ha OpPraHi3M JIIOJUHH.

PexomenpoBana gaitepartypa: [1-4]

Tema S. [IpakTHYHe BHUKOPHCTAHHS iOHI3yIOUHX BHNIpOMiHIOBaHb. PajioizoTonu.
Papiauifini Texnosorii (4 roquHm).

Jlekuis 6. Knacudikamis Ta xapaKTepUCTUKH pPaJiOaKTUBHUX eJleMeHTIB. MiueHi
aToMH. [30TONHI iHaUKAaTOpU. BUKOpUCTaHHS METOJIB MiYeHMX CIOJYK B O10JIOTIT Ta
exousiorii. Pajioi3oTomnHa aiarHocTiKa B MeAMIMHI. PEHTreHIBChbKe BUITPOMIHIOBAHHS:
MOro XapakTepUCTHKU Ta BUKOPUCTAHHS B MEIHUIIMHI Ta HAYKOBUX AOCIIKEHHSIX.
Paniauiiini texHosorii. Bukopuctanus IB B HayKOBHX MOCIIIKEHHSX, CLIbCHKOMY
rOCIOApCTBI, XapuyoBil MPOMMCIOBOCTI Ta MEIUIIMHI (2 FrOAHHH)

3aBaanus A5 camMoCTilHOT po6oTH (2 roIHHH)

Meronu paznioakTUBHUX TpacepiB B Giosiorii Ta ekoJorii. Pagioasrorpadis. Cyyaci
HayKOBI JOCIIJKEHHS 3 BAKOPUCTAHHIM 10HI3YIOUMX BUIIPOMIHIOBAHb. 3aCTOCYBaHHS
pajiioi30TONIB B MEAUIIMHI.

PexomengoBana niteparypa: [1-3, 9-12]
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3MICTOBUM MOJY.JIb 2
BIOJIOI'TYHA JISI IOHI3YIOUUX BUITPOMIHIOBAHb

Tema 6. 3agexuicte OiojioriyHoro edexkTy Big  NOMJIMHYTOI  /103H
BHIPOMiHIOBaHHsA. MaTeMaTH4YHe MoOJe/IIOBaHHSL PaaiobioNoriuHux edexTis
(4 roauHM).

Jexkuis 7. Knacuodikauis pamaiobioysoridHux edekTiB. 3alekHICTh «J103a-ePeKT».
['inore3a «To4ykoBOro HarpiBy». [IpHHIIMI MoNagaHHs i KOHLENLisA MitieHeh. OHo-
Ta OaraTopa3oBi TMomaJaHHd B MilleHb. [lomajanHs B MilieHi Ta 3arubesb
ONPOMIHEHUX KIITHH. THNM MaTeMaTHYHUX MoJeliel Ta iX 3aCTOCYBaHHs B 6ioJiorii.
Creuudika MomentoBaHHS B pamialliiHuX gociimkeHHsX. Ilpukiaaau no0OymaoBu
pazio6i0IOrYHUX MaTeMaTHYHUX MOJeNel. (2 roAHHH)

3aBaaHHs AJsi caMoOCTiiHOT po6oTH (2 roAHHH)

Teopetnuni migxomu 10 OWIHKK paniobionoriynux edektiB. EkcriepumeHTalbHI
METOAM OLIHKKM BHKHMBaHOCTI KIiTHH. OmHO- 1BO- Ta 0arato yaapHi Mo/l
pazialiiHOro ypakeHHs.

PexomenaoBana aitepatypa: [1-3]

Tema 7. IIpsima Jist ioHi3y1040ro BUNPOMIiHIOBAHHSI HA MOJIEKYJIH (4 rognHu).
Jlekuis 8. IIpsama i nenpsma mis IB. CTpykTypHi NOIIKOUKEHHS Ta pajialliiita
iHakTHBalis Makpomonekys. [lis IB wa depmentu. Ilpsma nis IB Ha HykieiHOBI
kucaotu. Cranii npsimoi aii IB. ®isuuna, (izuko-xiMiuHa, XiMiuHa ctamil npsamol i
IB. Moaudikaiisi npoMeHeBOro MOILIKOMKEHHS MaKpOMOJIeKyJl. Moaupikyroui
e(eKTH KMCHIO, TEMIIEPATypH Ta MOJIEKYJI-JOMILIKIB. (2 roIMHH)

3aBaaHHs 1J1s caMOCTiiHOT po6oTH (2 roaMHH)

Ilpsma nis IB Ha depmenTH, HykieiHoBi kuciaoTH. TpanchopMmyroya akTHBHICTL
JHK. 3patHicts TpancnoptHux PHK 3B’s3yBat amiHokuciotu. DyHKLiOHaIbHA
aKTMBHICTb pubocoM. [lepBHHHI MPOAYKTH paaialiiHOrO IepeTBOPEHHS MOJIEKYJI.
PexomennoBana siteparypa: [1-4]

Tema 8. Henpsima 1ist ioHi3y04oro BunpominoBanus (4 roaMuu)

Jlexuiss 9. Henpsima nis IB Ha MakpoMosiekynu B BOJHMX po3umHax. Pamiauiiino-
XiIMiYHi MEpeTBOPEHHS MOJIEKYJl BOAM. IIpofyKTH pamionizy BOAM B iHAaKTHBAllii
6ioopraniyaux Mosekyil. KibKicHI XapakTepuCTHKH HENMpsMOT Aii pajialii y BOJHHMX
po3urHax. Moaubikaiis pafionizy MOJeKyJl y BOAHMX PpO34YMHAx. PapialiliHo-
3YMOBJIEH] 3MiHHM 1 pafiouyTauBicTh GioopraHiynux monekysa. Henpsma nis IB B
JMIAHKX po3urHax. JIaHIIOroBi BiIbHOPaIMKAIBHI peakilii MepeKUCHOr0 OKUCHEHHS
B ONIPOMIHIOBaHUX JTiMigax. (2 roAMHH)

3aBaanns Aus camocTiiinoi po6oTH (2 roaunm)

Ponb npoaykrie panionizy Boaum B iHakTuBauii Gioopramiunmx Mmomekyn. Edexr
saxucty. KucHesuii edext. 3minu GinkoBux Monexkyn ((epmentiB). Pasmiauiiito-
XIMI4HI 3MiHM docdomininiB. JIaHUFOrOBI BiTbHOPAIUKANBHI peakilii MepeKucHOro
OKHUCHEHHS B OITPOMIHIOBaHMX JIiITi1aX.

PexomenpoBana Jiteparypa: [1-4]
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Tema 9. Peakuii KaiTHH Ha Ai10 iOHI3yI0UHX BHIIPOMiHIOBaHb (8 roauH).

Jlexuisi 10. Cragii 6io}i3uuHux NpoleciB B ONpoMiHeHiH kiiTuui. [ligcuients
NepBUHHUX MOJIEKYISPHUX MOIIKOKeHb. [IpsiMa i HenpsiMa Jist pajiaiii B KIITHHAX.
BinbHi pajukanm B ompoMiHeHiH kmituHi. CHCTeMa OKHCIIOBAllbHO-BIJHOBHOIO
romMeocTasy KJIiTHHH Ta il 3MiHM MiCJisl OIPOMiHEHHS. AKTHUBHI (POPMH KHCHIO, a30Ty.
ITpoLyKTH NAHLIOTOBUX Peakiliii MTepeKMCHOro OKUCIEHHs JIMidiB. (2 roautu)
Jlexuiss 11. OxucmoBanpHi INpPOLECH B ONPOMiHEHIH KIiTUHI. PanioTokcuHm.
AHTHOKHCITIOBAJIbHI MEXaHi3MM 3axXMCTy ONpoMiHeHOi KimiTHHHU. [loumkomkeHHs i
npouecu BigHosnenns JIHK B onpomixenii xiituni. Ilomkomkenns 1 npouec
BigHoBnenus JJHK-MeMO6paHHOro KOMIUIEKCY B ONpPOMIHEHIM KIiTHHI. MexaHizmu
sarubeni Ta BiIHOBIEGHHS KIITHH Bif pagiamifHUX MOMIKOMKEeHb. Moaudikariis
pajialiiHoro ypaxeHHs KiIiTHHH. [HTepdasHa 3arubens kinitvH. Hekpos, anonTos
KIITHH. BigHOBJIEHHS OMPOMiIHEHUX KIIITHH. (2 TOAMHH)

Ceminap 2. (2 roguum) Kpusi «moza-edexr», X OCHOBHI XapakTEPUCTHKH.
Excrpanonsuiiine yucino. O6’em mimeni. Kucheuit edekr. dDakTop 3MeEHILCHH
e(heKTUBHOI 103HU.

3aBaaHHs 1J1s1 CAMOCTiiHOT po6OTH (2 rOAMHH)

BinbHi pafukanyd B KIITHHI Ta X posib B pajiobionoriunoMy edexri. AKTUBHI KHCHE-
BMICHI CHONYKH. 3HMKEHHs DiBHA Ta aKTHBHOCTI pagioTokcuHiB. Penapauis JIHK.
Knactepni epextu npu ypaxenni JTHK. 3MiHH CTPYKTYpH XpOMaTHHY il BIUIMBOM
iOHI3yI0UOr0 BUITPOMIHIOBAaHHS. Y4YacTh KMCHIO B pajialiiHO iHIYKOBaHUX PEaKilisx
3 yuactio JIHK. 3aru6ens Ta BiTHOBIIEHHS KJIITHH BiJl palialliiHOIO ypaKeHHs.
PexomennoBana Jiteparypa: [1-4, 11-12]

Tema 10. IIpomeneBi ypaskeHHst 6araTOKJIITHHHHX OpPraHi3miB (4 roauHH)
Jlexuis 12. ITpoMeHeBi peakiii 6araToKIiTHHHUX opraHi3mi. IIpomMeHeBi ypakeHHs
CCaBIIiB. Kpn’mqm OpraHu. HpOMeHem ypaxkeHHs! pociiiH. KpUTHUYHI Opranu poCciuH.
Paniamiitne CTaleHH HaciHHg 1 pociuH, Horo mpupona. PaxmianiiiHa CTUMYJIALLIA.
Mopdomnorigni 3minu. IlpomeHeBa xBopoGa. CKOpPOUYEHHSI TPUBAJIOCTI KUTTH.
3arubensb. (2 roIuHH)

3aBaaHHs AJsi caMOCTiHHOT po60TH (2 roAuHH)

JletanbHi Ta cybieranbhi g03u. Kputuuni opranu y ccasuis. [lpouecu apantauii 1o
Ail pajiailii — y pOCIMH Ta TBapHUH.

PexomengoBana Jyiteparypa: [1-12]

Tema 11. Papiauiiini ypaxenus opranizmy moauuu. [Iporupagianiiaui saxucr
(4 roauHm).

Jlexuisi 13. [IpoMeHeBi ypakeHHsl OpraHiB, TKaHUH Ta OpraHi3My JIOJUMHH B LIJIOMY
IIpomeneBa xBopoba: crafii, CTyreH1 BaKKOCTI, 3aX0H M0 JIIKyBaHHIO. 3axucT Bij |B
opraHizmy moauHd. [loHATTS pagianiiiHoro pusuky. HopMmyBanHs GiosoriuHoro
BBy IB. OCHOBHI MpMHLIMITK pajialiifHOl Tiri€eHn Ta pagialiiHol 6e3neku. 3axucT
Bia IB opranizmy nmoauHHM. (2 roauHu)



3aBaHHs AJsi caMOCTiiHOT poO0oTH (2 rOAHHH)

KpuTruHi opraHd B oprasi3mi JtoauHu. [IpyuHuunmu MiHiMizauii pu3ukiB BriauBy IB.
HopmyBanns 6ionoriyHoro Bruusy IB.

PexomengoBana Jireparypa: (3, 7-12]

Tema 12. bioJsioriyni edexkTH MaJHX 03 IOHI3YI0HYOIro BHIIPOMIHIOBAHHS.
BigaaJsieHi HacaiaKku onpoMiHeHHs (4 TrOAHHH).

Jlekuisi 14. biosoriuni edextu onpoMiHeHHs: B ManuX fo3ax. [IoHATTs manux 103.
Haamani nosu. [NineppamiodyTiiuBicTh. 3ajle)KHICTh paaiobiofioriyHOro ehekTy Bijl
MOTYKHOCTI 103u omnpoMiHeHHs. Edekr [letko. 3aranpHa HecreuudiuHa peaxiis
OpraHi3MiB Ha ONpoMiHeHHs. BigmameHi HACHIIKM OMPOMIHEHHS OpraHi3MiB.
biojioriyHi MOKa3HUKH, IO BUKOPHUCTOBYIOTHCS ISl OLIHKM €(eKTiB Majux A03.
Mexanizmu aii IB B mManux noszax Ha kimiTHHH. PamiouytnuBicTe MemOpaH. Edekr
CBiJIKa. (2 rOAMHH)

3aBnanus Aas camocTiiiHol po6otu (2 rognnu) Konuenuis 6€3moporoBocTi A03M.
OcobnuBocCTi TposiBY pajiamiiHo-iHIyKoBaHO1 BianoBimi. PamianidHuii ropmeswuc.
[TousaTTst cTpecy sik peakuii opranizmy. Hecnemudiuna peaxuiss 6iomeMOpaH Ta
KJIITUH Ha airo [B.

PexomennoBana Jgiteparypa: [1-4, 12]

Tema 13. Paaiauiiino-inagykoBana HecTabiibHICTh reHOMY (6 rOaHH)

Jlexuis 15. CoMaTuyHi KJIITUHYU Ta CIIOHTaHHI MyTallii. [lepMaHeHTHA HECTAOIBHICTD
reHomy. Myrtauii npu  pamialiifHO-iHAyKOBaHii  HecTaOUIBHOCTI  reHOMY
EnireHeTryHe HaciiIyBaHHS TpU pajialiiHO-iHAYKOBaHii HecTabibHOCTI reHOMY.
MoxnuBa ponb «edekTy cBinka». MexaHi3Mu peaizallii HecTabIlIbHOCTI reHoMY. (2
FOAMHH)

Ceminap 3. (2 ronuan) Moaudikaris pagialiiiHOro ypakeHHs! KJIITHH Ta OpraHi3zmin
B uiomy. KinbkicHa orinka Giomoriynoi aii IB. T'eHetuuno HacjigyBaHa
HecTablIbHICTh TEHOMY.

3aBaanHs AasA caMocTiHHOT po6oTH (2 roaunun) BapiaHTu nposiBiB HecTaOlIbHOCTI
resomy. CucTeMa KOHTPOIIIO KIITHHHOIO IMKJIYy B TOYKax 3BIpKH. MexaHi3Mu
penapauii JIHK. Cucrema oKHCIIOBaIbHO-BIIHOBHOTO TOMEOCTA3Y.

PexomengoBana Jiteparypa: [1-5]

KOHTPO.JIb 3HAHD I PO3HO/ILJI BAJIB, SKI OTPUMYIOTh
310BYBAYI

KonTtponb 3aiiCHIOETBCS 38 MOYJIBHO-PEUTHHIOBOK) CUCTEMOIO. Y 3MICTOBHIA
MoJyJib | BXOIATH TeMH 1-5, y 3MiCTOBHUIA Mozynb 2 — TeMu 6-13. Buau KoHTpoOIo -
MOTOYHMHU 1 MiACyMKOBUH. TToTounnii KOHTPOJIb 3A1MCHIOETHCS il Yac MpOBeeHs
HaBYaJIbHUX 3aHATH 1 Ma€ Ha METI peryJjsipHy IepeBIipKYy 3acBOEHHsS CllyxadaMH
HaBYaJIbHOTO Matepiany. PopMHM NpOBeleHHS MOTOYHOTO KOHTPOJIO Iijl Yac
HaBYaJIbHUX 3aHSATb: YCHE OINMTYBaHHs], TECTOBUW KOHTPOJb, CAMOOLIHIOBAHHS,
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nepeBipKa IpaKTUYHUX HaBHUYOK.

OuiHwoBaHHs 32 popMaMH NOTOYHOI0 KOHTPOJIIO:
3MiCTOBUHN MOyJIb | 3MiCTOBUIA MOIYJIb 2 Zanik | IlincymkoBa |
Maxkcumanpha | [Torounuit | Tect | | [lotounuit | Tect 2 OLLIHKa
KIJIbKICTb KOHTPOJIb KOHTPOJIb
HaniB 15 15 15 15 40 100
Cyma 30 30 40 100

Jlns acmipaHTiB, siki HaOpaiau 3a pe3yjbTaTaMd IOTOYHOIO KOHTPOJIKO Y JIBOX
3MICTOBMX MOJYJIAX CyMapHO MEHIIY KUIbKICTh 0alliB, HiK KPUTHUUHMHU MiHiMyMm 20
OaJtiB, MPOXOJUKEHHsI TOJATKOBOTO TECTyBaHHS € OOOB’S3KOBUM Ul JIONYCKY [0
3atiky. [TiACyMKOBHMH KOHTPOJIb TPOBOIUTHCS Ha OCTAHHBOMY MPAKTUYHOMY 3aHATTI |
CKJIAZIa€ThCsl i3 CyMH OalliB yCiX 3MiCTOBHX MOJYJIB. 3arajibHa OLIHKA 33 BUBYEHHS
KYPCY CKJIaJa€ThCs i3 CYMH OLIIHOK, OTPUMaHHX MPH MiJICyMKOBOMY KOHTpOJI, Ta
OIIIHKH, OTPUMAaHOI Ha 3aJIiKy.

Il kasa oniHIOBaHHS aKaAeMi4yHOl YCHIIIHOCTI acnipaHTa

PiBenb Oninka Orminka 3a HalliOHAJIBLHOIO
JIOCSAITHEHB €KTC/ mkasoro (National grade)
(6anu 3a ECTS
OCBITHIO [cnyr, 3ajlik
JUSTBHICTD ) JubepeHIifoBaHUH 3ailik
90 - 100 A BiaminHo (excellent)
BiZIMiHHE BUKOHAHHS 3 HE3HAYHOIO KiJIbKICTIO
TIOMHJIOK
82 -89 B ayxe pobpe (very good)
BHILE CEPEHIX CTAaHIAPTIB, ajie 3 AeKilbkoma
TIOMUJIKaAMH
75 - 81 C aobpe (good) 3apaxoBaHo
B LIJIOMY 3MICTOBHa i MpaBHiIbHa poboTa 3
TEBHOIO KIJIBKICTIO 3HAYHUX TIOMHJIOK
66 — 74 D 3aJ0BiIbHO (satisfactory)
HEIoraHo, aje 3a 3HaYHOIO KUIbKICTIO HENOJIIKIB
60 — 65 E AOCTaTHbLO 3a10BILHO (sufficient)
BMKOHAHHs BINOBIAA€ MIHIMAJIbHUM KPUTEPIsM
35-59 FX He3aaoBisIbHO (fail)
3 MOXUIMBICTIO NOBTOPHOT'O CKJIaJaHHs ICTIUTY
abo 3ajiky
1-34 F He3aa0BiJIbHO (fail) He 3apaxoBaro
3 060B’13KOBUM MOBTOPHUM BUBUYEHHSIM
JUCLMIUTIHU

MeToau HaBYaHHsA
[TosicHIOBaNbHO-1IFOCTPATUBHI, YaCTKOBO-MOLIYKOBI, MPOBIEMHO-IIPOIPAMHOIO
HaBYaHHsl, MOLIYKOBI, CIOHYKaJlbHi, MOCHiAHHIGKI. JIekuii npoBomsaThes y (Gopmi
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6ecimm, TUCKYCil 3 BUKOPMCTAHHSAM MyJbTHMEIIHHOr0 CynpoBOKyBaHHs Ta Power
Point nmpe3eHTalliii, cxem, aiarpam, po3aaTkoBOro MaTepiany.

TexniuHi 3ac00M HABYaHHSH
[IpoekTop MynbTUMeiliHui; HOYTOYK, fo3uMeTp «[Ipur’atb», «CEI-05».

MatrepiajibHe 3a6e3neyeHHs] AHCUMIIIHHA
Ayautopii, TabopaTopHi npuMitleHHs Biaainy 6iodizku i pagiodiosorii.

PEKOMEHIOBAHA JIITEPATYPA

OcHoBHa JiTepaTypa

1. I'yakos I.M. PagioGiomnoris: [Tigpy4HMK Ui BHIL. HAaBYAIbHUX zakianis. — K.:
HVYBIlIl Ykpainu, 2016. — 485 c.

2. I'pomsuncekuit JI.M. Papiobionoris. — K. JIu6ins, 2000. — 448 c.

3. Kyrnaxmenos [0.0., Bo#uiupkuit B.M., Xwmxuax C.B. Paniobiosoris:
ninpyunuk — K.: BITL «KuiBcekuit yHiBepcuter», 2011. — 543 c.

4. Bubpani nexuii 3 kypcy «Paxiauiiina 6iodisuka» s marictpis kadenp
6iopisuku HapuanpHo-HaykoBoro ueHTpy «IHCTHTYT 6iosorii»  KuiBchkoro
HaujoHanbHOro yHiBepcuteTy iMeHi Tapaca IlleBueHka: HaBd.-MeTOA. po3pol. /
yropsia. K.I. Boryuska, FO.I. [punyupkuii, FO.I1. Cknapos. — K.: IMonirpadidna
pineauns IHetuTyTy Meranodisuku iM. [.B. Kypmomoa HAH VYkpainu, 2012, — &8
C.

5. Kytnaxmemnos 10.0., Koporozin B.I., KonsroBep B.K. OcHoBu paaioekosiorii.
— K.: Buma mkoua, 2003. — 320 c.

6. Yoprobunschka karacrpoda / 3a pexn. B.I'. bap’axrapa. — K.: HaykoBa nymka,
1996. — 576 c.

7. Hopmu papianiiinoi 6esneku VYxpainu. (HPBY-97). Komirer 3 nuraub
ririeHiyHOro pernameHTyBaHHs. HaiioHanpHa KoMicis 3 pajialidiHOro 3axMcTy
HacesneHHs Ykpainu. JlepxasHi ririediqni Hopmatusu. K., 1997. — 121c.

8. OcHOBHI  caHiTapHi IpaBWiia MPOTHPAMIALlIMHOrO  3aXMCTy  YKpaiHu
(OCITY2001). — K.: MO3, 2001. — 136 c.

9. Txauenko I''M. OcHoBH pamiaiiiiHol 6e3MmeKu Ta NpOTHpaaialliiHOIO 3aXHCTy
npu pobOTi 3 JKepenaMHd IOHI3yIOYMX BHIIPOMiHEHb (METOIMYHI BKasiByW) / I.M.
Txauenko, M.M. Jlazapes, B.O. Kiuno — K. : HAY, 2005. - 52 c.

10. Boitnuupkuit B.M. Papnio6ionoris / B.M. Boiumupkuid. — K. : Buiua
mkoJa, 1990, - 255 c.
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