HAUHIOHAJBHA AKAJJEMIA HAYK YKPAIHHA

IHCTHTYT KJAITHHHOT 6ioJIOrii Ta reHeTHYHOI iHKeHepil

3ATBEPIXKYIO»
Jupexrop IKBI'T HAH Ykpaitu,
akajgemik HAH Yxpainu

(// L~ aomkyuvK

28 uepsHs 2023 p.

POBOYA !IPOI’PAMA
HABYAJIbHOI IUCHUIIJITHHA

Papianiiina 6iodizuka
Jutst 3106yBadiB BUIIOI OCBITH CTyIIeHs okTopa (inocodil

rany3b 3HaHb 09 «bionorisy

criemianbHicTh 091 «bionoris Ta 6ioXiMis»

npogins miarotoBku «Pagiobionorisy

KHUIB - 2023



Po6ouya mnporpamMa HapyajbHOI jucuuiuiiag «Pamiauifina 6io¢isnka» s
3706yBadiB BHILOT OCBITH CTymneHs JoKTop Ginocodii ramysi sHaus 09 «bionoris» 3a
crnemianbhicTio 091  «biomoris  Ta  Gioximis» 3a npodineM  NIArOTOBKH
«Paniiobiomorisy.

27 uepBHs 2023 poky — 14 c.

Ykiiazay nporpaMu:

Cgitnana [THEJIOBCBKA,

C.H.C. Biainy 6io¢isuku i pagiodiosnorii " %/

IKBI'T HAH Ykpaiuu, k.6.H. % /("/
é}/{rﬁﬁnnc)

Po6oua nporpama aucuumiiind «Pajianiiina 6iodisuka» cxBaneHa Ha 3aciflaHHi
Byenoi pagu IKBI'T HAH Ykpainu (nporokon Ne 5 Big 23 TpaBHs 2016 poky). 3miHu
B nporpami 3arBepmkeni BueHowro papoto IKBI'T HAH Ykpainu 4 yepshs 2019 p.
(mpoTtokon Ne 5).

B 3B’s3Ky 3 BHECEHHSM 3MiH 10 NepeNiKy raiy3el 3HaHb i ClelialbHOCTEH, 3a
SKUMH 3iHCHIOEThCA MiroTOBKa 3100yBayiB BHIIOI ocBiTH (noctanoBa KMV Bin 16
rpyaas 2022 p. Ne 1392), BHeceHO BIANOBIAHI 3MiHM 10 pobOYOI MNporpamu
aucuuniiny «Panianidina 6iodisukay, 1110 cxBajieHO Ha 3acijaHHl B4eHoi paau IKbI'
HAH VYkpainu (mpotokosn Ne 2 Bix 7 6epesnst 2023 poky ta nporokon Ne 5 i 27
yepBHs 2023 poky).

PoGouya mnporpama aucumiuiing «Pamianiiina 6iodizuka» po3risgHyTa Ta
cxBajieHa Ha 3acijganni Bigainy 6iodizuku i pagiobionorii IKBI'T HAH Ykpainu.

3aBijyBay Biaainy 1.6.H., C.H.C. % Onexcanapa KPABELLb

(migmuc)

26 yepBHs 2023 p.
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BCTYII

Hapuanpna pgucrnurmina «Pamiamifina 6io¢i3uka» € CKJIQJIOBOIO OCBITHBO-
HAyKOBOI MPOrpaMu MiArOTOBKU 37100yBayiB BUIIOT OCBITH CTYIICHS JOKTOp (inocodii
rany3i 3HaHb 09 «bionoris» 3a cnoemianbHicTIO 091 «biosoris Tta GloxiMmis» 3a
npodigeM MiATOTOBKHU «Pamiobiomorisy 1 € O0O0OOB’SI3KOBOIO HABYAIHLHOIO
JTUCIIUILIIHOIO.

Buxmamaerbest Ha 1 Kypci acmipantypu B 00csizsi — 60 rogun (2 kpeautun
ECTYS), 3o0kpema: nekmii — 30 roauH, ceminapu — 6 TOauH, caMocTiiiHa podora — 24
roguHu. Y Kypci mepeabadeHo 2 3MICTOBHX MOAYJl. JMCHHMIUIIHA 3aBEepUIYETHCS
IU(EpeHLIHOBAHUM 3aTIKOM.

Mera pucummiainu — O3HAHOMHUTH AacHipaHTIB 3 MPUPOACI0 O10(I3UIHHX
e(eKTiB 10HI3YI0UOTO BUIPOMIHIOBAHHS:
1. 3 NpUPOTHUMH JKEPEIaAMU PaJiI0aKTUBHOTO BUIIPOMIHIOBAHHS;
2. Jliara3oHaMM eHeprii pi3HuX GOopM BUIIPOMIHIOBAHHS;
3. 610()13UYHOI0 OCHOBOIO PI3HOMAHITHUX PaA10010710TTYHUX €(PEKTIB.

B pe3ynbraTi BUBYEHHS HABUAJIbHOI JUCHMILUIIHU aCHipaHT NOBUHEH
3HATHU:
- IPUPOJIHI JPKEpelia palloaKTUBHOTO BUIIPOMIHEHHS,;
- JIlalla30HU €Heprii pi3HUX GOpM BUIIPOMIHEHHS;
- 010(i3UHYy OCHOBY P13HOMAHITHUX PaJi1001070TIYHUX €(DEKTIB.
- KUIbKICHI OI[IHKM TMOIVIMHYTHUX JI03 Ta IHOB’SI3aHMX 3 HHUMH TE€PBUHHHX
010JI0T1YHUX €(EKTIB ONPOMIHEHHS;
BMIiTH:
- JaBaTH KUIbKICHY OLIIHKY pajll0010JIOTTYHUM e(eKTam;
- BIJOKpemiIoBaTU O10(i3uuHI €(pEeKTH OMPOMIHEHHS BiJ THX, LIO IOB’fA3aHl 3
BKJTFOUEHHSIM 3aXHCHHMX PEaKIliii OpraHizMy;
BOJIOAITH: Ol0QIBUYHUMH Ta CHCTEMHHUMM TIAXOJaMH TpH BHU3HAYCHHI
HATNPSMKIB JTOCIIKCHHSI, aHaJI3y Ta IHTEpHpeTalii oep:KaHuX pe3yIbTaTiB.

Micue aucumniainm (6 cmpykmypHo-102iuHill cxemi NiO20MOeKU paxieyis
8I0N0BIOH020 HANPAMY NIO20MOBKU,).

Hapuanbna qucnuruiina « Pagianiiina 6iogizuka» € 000B’SI3KOBOI0 HABYAIHHOIO
JUCLUIUIIHOIO MPOrpaMy MIATOTOBKHM 3A400yBayiB BHUIIOI OCBITH CTYNEHS JOKTOP
dinocodii ramysi 3Hanb 09 «biomoris» 3a cmemianmpHicTiIO 001 «PamioGiomorisy.
JucuurmiiHa € 0a30BOI0; BUCBITIIOE 010(h13MYHI 3aKOHOMIPHOCTI Paio010J0TIYHUX
e(eKTiB.

3B’530K 3 IHINMMM AMCHUILIIHAMMU.

HapuanpHa nucuuruiina «Pagianiiina Oioizuka» € 0a30BOIO JJIsI 3aCBOEHHS
3HaHb Ta BMiHb Y CUCTeMI IPO(DECIHOT MATOTOBKHM 37100yBadiB BHUIIOI OCBITH CTYTICHS
nokTopa dinocodii 3a cremianpHicTIO 091 biomoris 3a mpodinemM MiATOTOBKH
«Pamio0iomorisny.



INPOI'PAMA HABYAJIBHOI JUCIHUILIIHA

3MICTOBHM MOJY.JIb 1
JI’KEPEJIA TA ®I13UYHI XAPAKTEPUCTHUKH IOHI3YIOUOI'O
OITPOMIHEHHSI

Tema 1. Ilpeamer, 3aBaanHsi Ta icTopis pagiauiiinoi 6iogizuku sk Hayku. Tunu
iOHI3yI0OYNX BHMIPOMiHIOBAaHb, IX XapaKTePHCTHKA, A03uMeTpiss. OCHOBHI
NOHATTS Ta BeJuunHu. EHepreTuyHi cnekTpu pPi3HUX THNIB BUNPOMiHIOBAHHSA
(2 roquHm).

Bunuknenns paaiauiiinoi 6io¢i3uku sk Hayku. [Ipenmer, 3aBaaHHs Ta MEPCIEKTUBH
panianiiftHoi 6iodizuku. Buam 10HI3yI0OUOTO ONPOMIHEHHA: €JIEKTPOMArHiTHE 1
KOPIYCKYJIApHE 10HI3yI0Ue BUIIPOMIHIOBaHHS. EHEpPreTHdHI CIEKTpU PI3HUX THITIB
10HI3YIOUOTO BHIIPOMIHIOBAaHHS Ta 10HI3YyIOUMX YacTUHOK. [[iarma3oH 4acToT
€JICKTPOMArHITHOTO BUIIPOMiHIOBaHHS. Jliarma3onu eHeprii ajiba- Ta 6€Ta-4aCTUHOK.
Metoau no3umeTpii. EkBigo3umerpsi.

Tema 2. Jl:kepena ioHizyroumx BunpomiHioBaHb. llITyyHa paaioakTHBHICTb.
Papianiiini aBapii. (4 roqunn).

Jlxepena mpupoaHoi paaioakTUBHOCTI. KocMiuHe BUNMPOMIHIOBAaHHS Ta PajlOaKTHBHI
eneMeHTH 3emili. AHTpornoreHHa Moaudikaiis pagianiinoro gony 3emii. Bimomocti
npo Jokepena Ta (i3uyHy MNOPUPOY KOCMIYHOIO BHIpPOMiHIOBaHHA. IIpupogHi
pagionykiiaud. PanioakTuBHI poauHH. BUNpPOMIHIOBaHHS IITYYHUX PaJlOHYKIIIIIB.
OCHOBHI J030yTBOPIOIOUl PAAIOHYKJIIIU. ['eHepaTopy 10HI3YIOUMX BUIIPOMIHIOBAHb.
SAnepuna enepreruka. Pamiamiiini aBapii. Kiacudikamis aBapiii. HalineOGe3neunimi
aBapii B AJIepHIN €HEPreTUlLll.

Tema 3. Ilepenaya eneprii ioHI3yH040r0 BUNIPOMIHIOBAHHS ATOMAM I MOJIEKYJIaM.
ToHizanist Ta 30y/12KeHHSI MOJIEKYJI Ta ATOMIB (2 TOUHM).

Ionizamisa. Kpusa bperra. Jlunamika CTpyKTypu TPEKy MPHU PI3HUX TUTAX 10HI3YIOYOTO
BUIIPOMIHIOBaHHS. B3aeMojiisi €JIeKTpOMarHiTHUX BHUIIPOMIHIOBAHb 13 PEYOBHHOIO.
B3aemomist KOpryCKyIsIpHUX BUIIPOMIHIOBaHb 3 PEUOBHUHOIO. MexaHi3Mu B3aemMoIii 3
PEYOBHHOIO TamMMa-KBaHTIB. B3aemojis 3 peuoBHHOIO OeTa-4yaCTHMHOK, aib(a-
yacTMHOK. B3aeMoniss HeWTpoHIB 3 peudoBuHOI0. Kracudikaiiss HEUTpOHIB 3a
eHeprielo Ta ix Jpkepena. JliHiiiHA mepegava eHeprii 10HI3YIOUMX BUIIPOMIHIOBAHb
aToMaM 1 MOJIEKYJIaM PEUOBHUHM Ta iX BIJHOCHA OloJjioriyHa epeKTUBHICTh. JliHiitHa
IIIJIBHICTh  10HI3amii. BigHocHa OiojioriuHa eQekTUBHICTH pi3HUX BUAIB IB.
MiKpOoCTpyKTypa 030BOrO TMOJISI B ONPOMIHIOBAHIM PEYOBHMHI [JIsi PI3HUX THIIIB
BUIIPOMIHIOBaHb.

Tema 4. PanioakTuBHicTh. /l03a onpominenns. Excno3uniiina no3a. Ilorannyra
no3a. ExBiBasienTHa 103a. EdexTuBHa 103a (2 roquHu).

@di3uyHI OCHOBHM Pajll0aKTUBHOCTI. PamioakTuBHI po3manu. 3aKOoH Pajiil0aKTHBHOTO
po3nanay. OauHUIll BUMIPIOBAHHS PaJllOaKTUBHOCTI. PO3BUTOK YSIBICHBH MPO J030BE
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HaBaHTa)XeHHA opraHizMy. Di3uuHI Ta aHATNITUYHI METOAM PO3PAXYHKY 103 BiJ
MOTJIMHYTUX pagioHyKIiaiB. KoedimienTn skocTi onpomiHeHHs. Barosi koedirientu
TKaHUH.

Tema 5. Pagioizoronu. Pangianiiini Texnosorii. IlpakTnyHe BHKOPHCTAHHA
iOHI3yI0OUHX BUNPOMiHIOBaHb (2 roAWHM).

Knacudikaiiss Ta XapakTepUCTUKH paIlOaKTUBHUX €JIEMEHTIB. MiueHi aTOMHU.
[3oTonH1 iHAMKaTOpH. BukopucTaHHs METONIB MIUYEHUX CIOIyK B Oionorii Ta
ekoJorii. PamgioizoTomaa iarHOCTHKA B METUITHHI.

Pamiamiitai TexHosorii. Bukopuctanas IB B HaykoBHX TOCHIIKEHHSX, CiTBCHKOMY
TOCIIOZAPCTBI, XapyoBId  MPOMHUCIOBOCTI Ta  MEOUIMHI.  XapaKTEPUCTUKHU
PEHTTEHIBCHKOTO BUITPOMIHIOBaHHS. 3acTocyBaHHs PEHTTEHIBCHKOTO
BUIIPOMIHIOBaHHS B MEJIUIMHI.

3MICTOBUM MOJY.JIb 2
BIOJIOTTYHA AI51 IOHI3YIOUNX BUITPOMIHIOBAHBb

Tema 6. 3agexuictb Oiosioriynoro edexktry Bil NOrJIMHYTOI J103H
BHIIPOMIHIOBaHHA. MaremMaTHiHe MOJEJTIOBAHHA PaAiodioorivHux e@eKTiB
(2 rogunm).

Knacudikauist panio0ionoriyHux eqQekTiB. 3alexHICTh «ao3a-edpext». ['imoresa
«TOYKOBOTO HarpiBy». lIpuHIMO mnomagaHHs 1 KoHUenUis Mimenei. OpHo- Ta
OaraTopasoBi nonajaHHs B MilieHb. [lonaganHs B MillleHi Ta 3aru0eiib ONPOMIHEHUX
KITUH. Tunm MateMaTHYHUX MOJeENeil Ta ix 3actocyBaHHs B Oiojorii. Cremudika
MOJEJIIOBaHHS B pafialiiHux AociimpkeHHsX. [Ipukiaam nodyaoBu pa1i0010J0TYHUX
MaTeMaTHYHUX MOJCIICH.

Tema 7. IIpsima Jist ioHi3y1040ro BUNPOMiHIOBAHHSI HA MOJIEKYJIH. (2 TOAMHH).
[Ipsma 1 wenpsama ais [B. CTpykTypHI MOIIKOPKEHHS Ta pajiaifiiiHa 1HAKTHUBAIlis
makpomouiekyn. [is IB na depmentu. Ilpsima nist IB vHa nykneinosi kucnotu. Cranmii
npsaMmoi aii IB. ®di3uyna, dizuko-ximigHa, XiMidyHa ctamii npsmoi aii IB. Moaudikarris
IIPOMEHEBOTO  TIOMIKO/KEHHSI MakKpoMOJieKyl. Moaudikyodi edeKTH KHUCHIO,
TEMIIEpaTypHy Ta MOJIEKYJI-IOMIIIKIB.

Tema 8. Henpsima fist ioHi3y1040ro BUNpOMiHIOBaHHS. (2 TOAMHM)

Henpsima nis IB Ha MakpomoJsieKyau B BOJHUX po3uuHax. PamianiiHo-XiMi4H1
MEPETBOPEHHS. MOJIEKYyNl Bojau. Ilpogyktu pamionizdy BOAM B  1HAKTUBALIL
OloopraniuHux MosekyJ. KigpKicHI XapakTepUCTUKU HENPAMOI Jii pajaiaiii y BOJHUX
po3unHax. Moaudikallisi paaionizy MOJEKYyJd Yy BOJHMX po3uuHax. PamiariiiHo-
3yYMOBJICHI 3MIHHM 1 pajiouyTIMBICTh OloopraHiuHux moiekya. Hempsima nis 1B B
TMiTHUX po3urHax. JIaHITIOTOB1 BITbHOPAIUKAIIbHI PEaKIlii MePEeKUCHOTO0 OKUCHEHHSI
B OIIPOMIHIOBAHHX JIIIIIaX.



Tema 9. Peakuii kiIiTHH Ha J1i10 i0HI3yI0UNX BUNIPOMiIHIOBAHb (4 TOAMHH).

Cranii 610(i3UYHUX MPOIECIB B OMpoMiHEHIM KiiTuHI. IliicHiIeHHS MEepBUHHUX
MOJICKYJISIPHUX TIOMIKO/DKEeHb. [IpsiMa 1 Hempsma i pamiamii B KiiTHHax. BinbHI
paauKaaud B ONpOMiHEHIN KiiTuHI. CUCTeMa OKUCIIOBAJIbHO-BITHOBHOTO FOMEOCTA3y
KJIITUHHU Ta ii 3MIHU TICII ONPOMIHEHHS. AKTUBHI (JOPMHU KHUCHIO, a30Ty. [IpoaykTu
JIAHIFOTOBUX PEaKIliil MEepeKUCHOro OKWCIAEHHS JimiaiB. OKUCIIOBAIBHI MPOIECH B
ONpPOMIHEHIA KMTHHI. PamioTOKCMHM. AHTHOKHUCIIOBAIbHI MEXaHI3MH 3aXHUCTy
onpomiHeHoi kiniTuHH. [lomkomkenHs 1 npouecu BigHosineHHs JJHK B ompomineHiit
kimituai. [lomkomkennas 1 npouecu BigHOBIEeHHS JIHK-MeMOpanHOr0o KOMIUIEKCY B
OTpOMiHEHIN KIiTHHI. MexaHi3Mu 3aru0eni Ta BiAHOBJICHHS KJIITHH BiJ pamiaridHux
MOIIKOKeHb. Moaudikaliis pamiaiiiHoro ypaxkeHns KiaiTuHu. [Hrepdaszna 3arubensb
kiiTuH. Hekpos, anonto3 kiiTHH. BiHOBIEHHS OMPOMIHEHUX KIITHH.

Tema 10. IIpomeneBi ypaskeHHs1 0araToKJIITHHHUX OPraHi3MiB (2 roquHM)
[IpomeneBi peakiii OaraTOKJIITHHHUX OpraHi3MiB. [IpoMeHeBi ypakeHHsS CCaBIIiB.
Kputnuni opranu. JletanbHi Ta cyOneTanbHI JO3W ONPOMIHEHHSI OpraHi3MiB.
[IpomeneBi ypaxkeHHs pociuH. KputuuHi opranu pociuH. PamiaiiiiHe cTapiHHS
HACiHHA 1 pociuH, Woro mpupozga. PamiamiiiHa ctumyssiis. Mopdosoriudi 3MiHU.
[IpomeneBa xBopo6a. CKOpOUEHHS TPUBATIOCTI KUTTS. 3aru0eb.

Tema 11. Pagianiiini ypaxenns opranizmy jgroauau. [Iporupagianiinui 3axmer
(2 rogunm).

[IpomeHeBl ypaXeHHSI OpraHiB, TKAHUH Ta OpraHi3My JIIOAUHU B LuUtomy. [IpomeHneBa
XBOpoOa: cTajli, CTyNeHl BayKKOCTI, 3aX0/I 1O JIKyBaHHIO. 3axuct BiJ IB opranizmy
moauuu. [lonsaTTs pamiauiiiHoro pusuky. HopmyBanHs OlonoriyHoro BIUIMBY IB.
OCHOBHI IPUHIMIIY PAJIALIMHOI TITiEHN Ta paaialiiiHoi Oe3MeKu.

Tema 12. biosoriudi edexTHn Magux 103 iOHI3yHYOro BHUIPOMIHIOBAHHS.
Bignaseni Haciiaku onpomMinenns (2 roaun).

Bionoriuni epextu onpomiHeHHS B MaynX Jo3ax. [lonarts manux no3. Hagmani no3mu.
[NneppaaiouyTiuBiCTh. 3al€XKHICTh PaAio010I0TTYHOTO e(EeKTy BiJl MOTY>KHOCTI J03H
onpomineHnHsa. Edekr Iletko. 3aranpHa HecnenudiuHa peaxiliss OpraHi3MiB Ha
ompoMiHeHHsA. BinnmaneHi Hachmigku omnpoMiHEHHS opraHi3miB. KilbKicHa OIlIHKa
Oiosioriynoi Aii IB. BiojoriuHi moka3HUKH, 110 BUKOPUCTOBYIOTHCS ISl OI[IHKHU
edexTiB Manux 103. Mexanizmu faii IB B Manux n03ax Ha KIITUHHA. PagiouyTiuBiICTh
meMOpaH. Edexrt cBinka. Hecnenudiuna peakuis 6iomeMOpaH Ta KJIITHH Ha Aito [B.

Tema 13. Pagiauiiino-inagykoBaHa HecTaOUIbHICTL TreHOMY (2 TOIMHU)

CoMaruyH1 KIITUHM Ta CHOHTaHHI MyTauii. [lepMaHneHTHa HeCTaOUIbHICTh T'€HOMY.
Myrtamii mpu pamiamiiiHO-IHAYKOBaHIM HecTaOUIbHOCTI TreHomy. Emirenernyne
HACJIIAyBaHHS MPU PaaialliitHO-1HyKOBaHIi HECTa0LIHLHOCTI TeHOMY. MOKJIMBa POJIb
«edexty cBimka». MexaHizMu peaiizallii HeCTaOUTPHOCTI TeHOMYy. bionoriune
3HAYCHHS pajialiiHO-1HIYKOBaHOI HECTa01IbHOCTI TEHOMY.



CTPYKTYPA HABYAJBHOI JUCHUILJIIHU
TEMATUYHUN TIJIAH JIEKIIH, CEMIHAPIB,
ITPAKTUYHUX 3AHATH, CAMOCTIMHOI POBOTH

KinbkicTh rognn
= s
Ne = s
Hasga = g 2 = g
3/m = I > E S
2 8 2 | £%
< E 2 =3
(5]
3microBuii MmoayJs 1
d:xepesia Ta pisMuHI XapaKTEePUCTUKHU IOHI3yI040I0 ONPOMiHEHHSI
Tema 1 [Ipeamer, 3aBanHs Ta iCTOPis paz[iauiﬁHo'l' 2 - - 1
Oioisuk sk Hayku. THITH 10HI3YIOYHX BUIIPOMIHIOBAHb, iX
1 | xapakTepucTuka, 1o3uMeTpis. OCHOBHI MOHSATTS Ta
BEeTMYUHU. EHEpreTHyHi CIEKTPU Pi3HUX THUIIIB
BUIIPOMIHIOBAHHSI.
5 Tema 2. [)xepena ioHi3yl0uMX BUNIpOoMiHIOBaHb. [lITyyna 4 - - 2
panioakTHBHICTh. Pasiamiiiai aBapii.
Tema 3. Ilepenava eHeprii i0HI3yFOUOT0 BUITPOMiHIOBAaHHS 2 - - 2

3 | atomam i monekynam. loHi3arlis Ta 30yKESHHS MOJIEKYIT Ta
aTOMIB PEYOBUHH.

Tema 4. PamioaktuBHICTh. Jl03a ONIpOMiHEHHS. 2 2 - 1
4 Excriosutiiina mo3a. [lornmmayTa no3a. EkBiBaneHTHA 103a.
EdektuBHa 103a.

Tema S. [IpakTHuHE BUKOPHCTAHHS 10HI3YIOUUX

5 . . . LS.
BUIIPOMIHIOBaHb. Panioizoronu. PaaiamiitHi TE€XHOIOTTI.

Pa3om 3a 3micToBuM mMoayJiem 1 12 2 B 8

3micToBHii MOAYJIb 2
BioJioriuna st ioHi3yl0UMX BUIIPOMiHIOBAHb

Tema 6. 3anexwnicTs 6ionoriuHoro eekTy Bifl MOTIMHYTOI 2 - - 2
6 | 103u BUIIPOMiHIOBaHHs. MaTemMaTHyHe MOJIETIOBaHHS
panio0iosoriyHuX eeKTiB

Tema 7. [Ipsima 71151 10HI3yIOUOTO BUTIPOMIHIOBAaHHS Ha 2 - - 2
/ MOJICKYJIH
g | Tema 8. Hempsima fiist 10HI3yI04OT0 BHIIPOMIHIOBAHHSI 2 - - 2

Tema 9. Peakiiii KJIiTHH Ha Ai10 10HI3YIOUUX 4 2 - 2
9 BUIIPOMIHIOBaHb

Tema 10. [IpomeneBi ypaxeHHs 0araTOKJIITUHHUX 2 - - 2
10 OpraHi3MiB

Tema 11. Pagianiiini ypa>xeHHs OpraHi3my JIFOJUHH. 2 - - 2
11 [IpotupaniaiiHui 3aXuCT

Tema 12. biosoriuni epekTH MaTux 103 i0HI3yF040ro 2 - - 2
12 BUIIPOMiHIOBaHHs. BijjianeHi HacaiAKN ONpOMiHEHHS
13 Tema 13. PagiamniitHo-iHAyKOBaHA HECTAOITBHICTH TEHOMY 2 2 - 2

18 4 - 16

Pa3zom 3a 3micToBUM MoayJiem 2

BCbOI'O 30 6 - 24

3aranpauil 00csr — 60 roqun (2 kpexurn ECTS), y Tomy uunci:
nekiii — 30 roauH, cemiHapu — 6 roauH, caMocTiiiHa poboTa — 24 roANHMU.




3MICTOBUIA MOJYJIb 1.
JKEPEJIA TA ®I3UYHI XAPAKTEPUCTUKHA IOHI3YIOUOI'O
OITPOMIHEHHA
TEMA 1. [Ipeamer, 3aBaaHHs Ta icTopisi pagiauiiinoi 0iodizuku sik Hayku. Tunu
iOHI3yI0OUHX BUNIPOMiHIOBaHb, 103UMeTPist. (3 roIHHH).
Jleknis 1. IcTopis BUHMKHEHHS pafiaiiiHoi 010]i3uku sk Hayku. [IpeamMer, 3aBnaHHs
Ta TEPCHEKTHBU pajiamiiHoi O6iodisuku. Buau 10HI3yIOYOTO ONPOMIHECHHS:
CJIEKTPOMArHiTHE 1 KOPHYCKYJSIpHE 10HI3yl0We BHUIPOMIHIOBaHHS. EHeprernyHi
CHEKTPU PI3HUX THUIMIB 10HI3YIOUOTO BHUIPOMIHIOBAHHS Ta 10HI3YIOUMX YaCTHUHOK.
Jliama3oH 94acTOT eNeKTPOMAarHiTHOrO BUIIPOMiHIOBaHHS. Jliama3oHu eHeprii anbga-
Ta Oeta-yactTuHOK. MeToau no3umetpii. ExBinosumerpis. (2 rogunm)
3aBaaHHs AJs caMocTiiiHoi po6oTH (1 roguna)
BinkpuTTs, SKi CTamu MOYaTKOM PO3BUTKY pajianiiHoi 0i0¢i3uku sk Hayku. IcTopis
PO3BUTKY Ta BU3HA4YHI OCOOMCTOCTI B pajiamiiHii 6io¢i3uii. SIke BUNPOMIHIOBAHHS
BITHOCUTBHCS /10 KOPIYCKYJISIPHOTO, a sSIK€ JIO eJeKTpoMarHiTHoro? CrnekTpu eHeprii
pi3aux Tumis IB.
PexomenoBaHa jgiTeparypa: [1-4]

Tema 2. Jl:kepena ioHizyroumx BumpomiHioBaHb. IlITyuyHa pajgioakTHMBHICTB.
Papianiiini aBapii. (6 roqun).

Jlekniss 2. J[xepena mpupoaHoi pamioakTUBHOCTI. KocMmidyHe BUIPOMIHIOBAaHHS Ta
PaJlOAKTUBHI €JIEMEHTH 3emill. AHTPOINOreHHa Moju(dikaiis paaiaiiHoro QpoHy
3emuni. BizoMocTi npo mxepena ta (Gi3U4Hy OPUPOAY KOCMIYHOTO BHUIIPOMIHIOBAHHS.
[IpupoaHi pamionykiaiau. PagioakTuBHI poauHU. (2 TOAUHN)

Jlekuisn 3. BunpomiHIOBaHHS WITYy4YHHUX paaioHykminiB. OCHOBHI /1030yTBOPIOIOYi
pagioHykiiaud. ['eHepaTopu 10HI3YyIOUMX BHUIIPOMIHIOBaHb. SlepHa e€HepreTuka.
Pamiamiitni  aBapii. Knmacudikamiss aBapiii. HaitneOe3neunimn aBapii B snepHii
eHepreTuIll. (2 roauHM)

3aBaaHHA JJ1 CAMOCTIiifHOT po0oTH (2 roauHM)

Jlxepena Ta (i3udyHa OpUPOAA KOCMIYHOTO BUIIPOMIHIOBaHHS. PoluHU mpUpoOIHUX
pamionykmiaiB. Iltyuni pamionykminu. HaiiOineini pamiamiiiHi aBapii B CBITI.
[Ipuknaau pagianiifHuX aBapiii Ta IHIIUACHTIB.

PexomeHnoBaHna jgiteparypa: [1-7]

Tema 3. [lepenaua eHeprii iOHI3yH040ro BUNPOMIHIOBAHHS ATOMaM i MOJIEKYJIaM.
ToHizanist Ta 30y/1:KeHHSI MOJIEKYJI Ta aTOMIB (4 roguHM).

Jlekuis 4. Ionizauis. Kpua bperra. /luHamika CTpyKTYpH TpEKy MpU PI3HUX THUIAX
10HI3YIOUOTO BHUIPOMIHIOBaHHS. B3aeMojisi eneKTpoOMarHiTHUX BUIIPOMIHIOBaHb 13
peuoBHHOI0. B3aemMois KOpIMyCKYJISpHUX BUIIPOMIHIOBaHb 3 PEUOBUHOK. MeXaHi3Mu
B3a€EMO/IIi 3 PEYOBMHOID TraMMa-KBaHTIB. B3aemomis 3 pedyoBHMHOIO O€Ta-4aCTHHOK,
anb(a-gacTUHOK. B3aeMojiss HeWTpoHiB 3 pedoBuHOw. JliHiIiHA Tepemaya eHeprii
10HI3YIOUMX BUIIPOMIHIOBaHb aToOMaM 1 MOJIEKyJaM pPEYOBUHM Ta IX BIJHOCHA
Olosoriuna edextuBHiCcTh. JIiHIMHA IUIBHICTE 1oHI3amii. BigHocHa Oilomoriuyxa
edexTuBHICTD pi3HUX BUAIB IB (2 rogunun)



3aBaaHHs AJs1 CaMOCTiliHOT po6oTH (2 TOAHHN)

bynosa aroma. Tpek Ta fioro cTpykTypa ajs pizHux TurmiB IB. MexaHizMu B3aeMo/Iii 3
peuyoBuHOIO pizHuxX TUMiB IB. Knacudikaiis HeHTpOHIB 3a €HEpri€o Ta iX JKepena.
[IinpHICTH 10HI3a1ii. MIKpOCTPYKTypa J030BOTO IOJS B ONMPOMIHIOBAaHIN PEUYOBHHI
JUISL PI3HUX THUITIB BUIIPOMIHIOBAHb.

PexomenaoBana Jiteparypa: [1-4]

Tema 4. PagioakTuBHicTh. /l03a onpominennsi. Excnosuuniiina no3a. Ilornunyra
no3a. ExBiBanenTHa 103a. E¢exTuBna n03a (5 roaun).

Jleknmiss 5. ®i3uuHI OCHOBHM paaiOaKTUBHOCTI. PamioakTwBHI po3mamu. 3aKkoH
pamgioakTUBHOTO pos3many. OauHUIN BUMIPIOBAHHS pagioakTUBHOCTI. Di3nyHI Ta
aHAIITUYHI METOIM PO3paxyHKy A03 BiJ MOTIMHYTHUX pamionykiiaiB. KoedimienTu
SKOCT1 OnpoMiHeHHs1. Barosi xoedimieHTr TkaHUH. (2 rOIUHN)

Ceminap 1. (2 roqunn) OCHOBHI OJUHMIII BUMIPIOBaHb Ta MOHATTSA B pajialliidHii
010¢13uIll. 3B'SI30K MIXK MMO3aCHCTEMHUMH OAUHUISIMU Ta oauHuIsaMu cuctemu CI.
PanmioaktuBHi  ememeHTH. OCHOBHUM  3aKOH  pajioakTUBHOCTI.  OIUHMIN
paioakTUBHOCTI. Po3paxyHOK IOTJIMHYTOI, €KBIBaJEHTHOI, €(PEKTHUBHOI /103 Ta 03U
BiJI TOYKOBOTO JiKepena. PamioaktuBHi 130Tomu. Pamiarmiiini GiotexHomorii. Merton
MIYEHHX aTOMIB B JIOCIIKEHHSX TPAHCIOPTY CJIEMEHTIB KUBJICHHS B POCIHMHHHUX
€KOCHCTEMaX.

3aBaaHHs A5 caMocTiiiHoi po6oTH (1 roguna)

SnepHi mepeTBOpeHHsS. PO3BUTOK ySBICHH MPO J030BE HABAHTAXKEHHS OpPTaHI3MY.
3B'A30K MK E€KCHO3UIINHOI Ta MOTJIMHYTOK J03aMH. METOAM OIIHOK JI030BOTO
HAaBaHTAKCHHS HA OPTaHi3M JIFOIHHH.

PexomenaoBana Jiteparypa: [1-4]

Tema 5. IIpakTu4yHe BUKOPUCTAHHA 10HI3YyI0UMX BUNIPOMiHIOBaHb. PagioizoTonu.
Papianiiini rexnosorii (4 rogunmn).

Jleknis 6. Knacudikaiis Ta XapakTepUCTUKH PaJlIOAaKTUBHUX €JIEMEHTIB. MideHi
atomu. [30TOmHI 1HAMKATOpU. BUKOpUCTAaHHS METOMIB MIYEHHX CIOJIYK B 010JI0Ti1 Ta
ekoJorii. Pagioi3oTonHa AlarHOCTUKA B MEIUIIMHI. PEHTreHiBChbKe BUTTPOMIHIOBAHHS:
HOro XapaKTEepUCTUKU Ta BUKOPUCTAHHS B MEAMIIMHI Ta HAYKOBUX JOCIIJKEHHSX.
Pamiamiiini TexHosorii. Bukopucranas IB B HaykoBHX OCTIKEHHSX, CUIBCHKOMY
TOCIIOJIAPCTBI, XapUOBii MPOMHUCIIOBOCTI Ta MEAMIIMHI (2 TOXMHH)

3aBaaHHs AJ1s1 CaMOCTiiiHOT po6oTH (2 roAHHN)

Meroau paaioakTUBHHMX TpacepiB B Olosorii Ta ekojorii. PanioaBrorpadis. CyyacHi
HAyKOBI JOCHIKEHHS 3 BAKOPUCTAHHSAM 10HI3YIOUUX BUIIPOMIHIOBAHb. 3aCTOCYBAHHS
Paji0i30TOIIB B MEIULIMHI.

PexomengoBana Jiteparypa: [1-3, 9-12]



3MICTOBUM MOJY.JIb 2
BIOJIOTTYHA JI5 IOHI3YIOUHUX BUITIPOMIHIOBAHD

Tema 6. 3agexuictp Oiosioriynoro edexktry Bixl NOIIMHYTOI JA03H
BUIIPOMiHIOBaHHS. MaremMaTHu4dHe MOJEJIOBAHHS PaxiodiooriyHux egekxrin
(4 rogunm).

Jleknisi 7. Kmacudikaiiss panio01070riyHUX e(EKTIB. 3aJIeKHICTh «103a-e(heKT».
['imoTte3a «ToukoBoro HarpiBy». llpuHiun nmomagaHHs 1 KoHIenis mimeneid. OxHo-
Ta OaraTtopa3oBi ToOmMajaHHs B MimieHb. [lomaganHs B wMimieHi Ta 3arubenb
OTPOMIHEHHX KIITHH. THMH MaTeMaTHYHUX MOJeENed Ta iX 3acTocyBaHHS B 010710Tii.
Crenugika MOAENIOBaHHS B pamiamiiHux gociimkeHHsax. [lpuknaan moOymoBu
Paio0ioOTIYHIX MaTeMaTHYHUX MojIeliei. (2 roauHm)

3aBaaHHs AJs caMOCTiiiHOT po6oTH (2 rOAHHN)

TeopernyHi miaxoau 10 OIHKHA paaiodionoriynux edekrtiB. ExcrnepumeHTanbH1
METOJY OIIHKA BIWKHUBAHOCTI KIiTHH. OpHO- 1BO- Ta OaraTto yaapHi Mojemi
pagiaifHOTO ypaKeHHS.

PexomenoBana jgiteparypa: [1-3]

Tema 7. IIpsima Jist ioHi3y1040ro BUNPOMiHIOBAHHSI HA MOJIEKY.JIH (4 TOIUHM).
Jleknis 8. Ilpsma 1 Henpsima nist [B. CTpyKTypHI TMOIIKOJKEHHS Ta pajialliifHa
iHakTHBalisl Makpomosiekya. [ig IB nHa ¢depmentu. Ilpsama nis IB Ha HyKIIETHOBI
kuciotu. Craaii npsamoi aii IB. @i3uuna, (i3uko-xiMiyHa, XIMIYHA CTaall NPsAMOi il
IB. Moaudikaiiiss NpOMEHEBOTO MOUIKOKEHHS MaKpOMOJIeKyJd. Moaudikyroui
e(EeKTH KHCHIO, TEMIIEPATypH Ta MOJICKYJI-IOMIIIKIB. (2 TOXUHM)

3aBaaHHs AJs1 CaMOCTiiiHOT po6oTH (2 roAHHN)

[Ipsma nis IB Ha ¢epmMeHTH, HYKIEIHOBI KUCIOTU. TpaHchopmyroua akTHUBHICTb
JNHK. 3nataicte Tpancnoptaux PHK 3B’s3yBatu aminokucioTu. DyHKIIOHAIbHA
aKTUBHICTH pubocoM. [IepBUHHI MPOAYKTH paialliitHOTO MEPETBOPEHHS MOJIEKYIL.
PexomenoBaHna jiteparypa: [1-4]

Tema 8. Henpsima xist ioHizyo4uoro BunpomMinoBaHHs (4 rognHu)

Jleknis 9. Henpsima nist IB Ha MakpoMosieKyiu B BOJHHMX po3uMHax. PamiariiifHo-
XIMIYHI TepeTBOpPEHHSI MOJIeKynd Boau. [IpoaykTu pasionizy BOAM B 1HAKTHBAIIil
O0loopraniuHux MosekyJ. KigbKiCHI XapakTepUCTHKU HEMPSAMOI Jii pajiaiii y BOJHUX
po3unHax. Mopaudikaliiisi paaionizy MOJEKYJI Yy BOJHMX po3uuHax. PamiaiiitHo-
3yMOBJIEHI 3MIHM 1 paflouyTJIMBICTh OloopraHiuHux moJiekyia. Hempsma nis IB B
JMIIHUX po3urHax. JIaHIIOroBi BUIbHOPAIUKAJIbHI PEaKliii MePEeKUCHOr0 OKUCHEHHS
B ONPOMIHIOBAHUX JTiMijax. (2 roxnHu)

3aBaaHH JJ1 CAMOCTIiiiHOT po0oTH (2 roauHM)

Pons mpoaykTiB pamionizy BoAM B 1HAKTHBAIi OloopraHiYHUX MOJeKysl. Edext
3axucty. KucueBmii edexrt. 3minm OinkoBux moJekyn ((epmentiB). PamiamiitHo-
xiMiyHl 3MiaE QocdomimiaiB. JlaHIIOTOBI BIILHOPAIUKAIIBHI PEAKINi MEPEKHUCHOTO
OKHCHEHHS B OIPOMIHIOBAHMX JI1ITI/IaX.

PexomenoBaHna jgiteparypa: [1-4]



Tema 9. Peaknii kiiTuH Ha Jilo ioHi3yl0UnX BUNPOMiHIOBaHb (8 roamuH).

Jleknisi 10. Cranii 6i0¢i3uyHuX MpoleciB B ompoMiHeHid kimiTuHi. [ligcuneHHs
MEPBUHHUX MOJIEKYJISIPHUX IMOIIKOKEHb. [IpsMa 1 HenmpsiMa st paaiallii B KJIITHHAX.
BinpHl pagukaim B omnpoMiHeHId kimiTuHI. CucTeMa OKHCIIOBAJIbHO-BITHOBHOTO
roMeocTasy KJIITHHH Ta 11 3MiHU MIC/s ONpOMIHEHHS. AKTUBHI ()OPMHU KHCHIO, a30Ty.
[TpoayKTH JaHIFOTOBUX PEaKIlii MEPEKUCHOTO OKUCIICHHS JimiaiB. (2 roauHm)
Jlekuis 11. OxucnroBaibpHI mpolecH B OMNpOMiHEHIN kiiTuHi. PamgioTokcuu.
AHTHOKHUCIIIOBAJIbHI MEXaHI3MHU 3aXHUCTy ONpOMiHEHOi KIITUHHU. [lomkomkeHHS 1
nponecu BigHOBiIeHHS JIHK B ompomineniii kmituni. [lomkomkeHHs 1 mporiecu
BinHOBIeHHA JIHK-mMemMOpaHHOTO KOMIUIEKCY B OMpPOMiHEHIN KiiThHi. MexaHi3Mu
3aru0eni Ta BIJHOBJICHHS KIITHH BiJl paialliiHUX IOIIKOMKEeHb. Momudikarris
paaianiifHOTO ypakeHHs KmituHU. [HTepdasna 3arubens kmiTuH. Hekpos, amonrto3
KIITHH. BiTHOBJICHHS ONIPOMIHEHUX KIIITHH. (2 TOHHH)

Ceminap 2. (2 rommuu) KpuBi «m103a-epekT», 1X OCHOBHI XapaKTEPUCTHKH.
Excrpanossiiitne yucino. O6’em wmimeHi. KucheBuit edext. DakTop 3MEHIICHHS
e(heKTUBHOT 103H.

3aBaaHHA JJ1 CAMOCTiifHOT po0oTH (2 roauHM)

BinbHi pagukany B KIITHHI Ta X pojib B paiio010g0riuHOMY e(heKTi. AKTUBHI KUCHE-
BMICHI CHOJyKW. 3HMKCHHSI PIBHA Ta aKTUBHOCTI paaioTokcuniB. Pemapariis JJHK.
Knacrepni edextu npu ypaxensi JJHK. 3MiHu cTpyKTypu XpoMaTUHY MiJ BIUIMBOM
10HI3YIOUOTO BUIIPOMIHIOBAHHS. Y4acTh KUCHIO B PaJlalllfHO 1HAYKOBAaHUX PEAKIIISAX
3 yuactio JIHK. 3aru6ens Ta BIAHOBIEHHS KIITHH Bl paJlaliiHOTO ypaXKEHHS.
PexomenoBana jgiteparypa: [1-4, 11-12]

Tema 10. [IpomeHeBi ypas:keHHs1 6araTOKJIITHHHUX OPraHi3MiB (4 roanHu)
Jlexnis 12. TIpomenesi peakinii OaraTOKIITHHHUX opraHi3miB. [IpoMeHeBi ypakeHHs
ccaniiB. Kputuuni opranu. [IpomeHeBi ypakeHHs pociiuH. KpuTuyHi opraHu poCiuH.
Panianiitne cTapiHHS HaAciHHS 1 POCIHH, Woro mpuponaa. PamiamiiiHa cTUMYIISIS.
Mopdonoriuni 3miau. [IpomeHeBa xBopo0Oa. CKOpOYEHHS TPUBAJIOCTI JKUTTH.
3arubenp. (2 rognHm)

3aBaaHHA JAJ1 CAMOCTiifHOT po0oTH (2 roauHM)

JletanpHi Ta cyOneTtanpHi q03u. Kputnuni opranu y ccaBmiB. IIpomecu aganrarii 10
Iii pajiaiii — y poCivH Ta TBapUH.

PexomenioBana jgiteparypa: [1-12]

Tema 11. Pagianiiini ypaxennsi opranizmy jgroaunu. [Iporupanianiinui 3axmer
(4 ronunm).

Jlekuis 13. [IpomeHeBl ypaXeHHsI OpraHiB, TKAHUH Ta OpraHi3My JIIOJAWUHHU B LIJIOMY.
[IpomeneBa xBopoOa: cTajii, CTymeH1 BaXKKOCT1, 3aX01 10 JiKyBaHHIO. 3axucT Bia [B
opraHiamy mtonunau. [loHATTS paniamiiiHOro pu3uky. HopmyBaHHS 010JIOTTYHOTO
BBy [B. OcHOBHI mpuHIMNH paaiamiitHoOl TiTieHW Ta pajiaiiHol 0e3meKu. 3axXucT
Big IB opranismy moaunaun. (2 rogunm)



3aBaaHHs AJs1 CaMOCTiliHOT po6oTH (2 TOAHHN)

Kputuuni opranu B opranizmi JroauHu. [Ipuniunu MidiMizaiii pu3ukiB BIuMBy IB.
HopmyBanns 6iosorigdoro BBy IB.

PexomengoBana Jireparypa: [3, 7-12]

Tema 12. biosoriuni edexkTn Magux 103 iOHI3YI0YOr0 BHMIPOMIiHIOBAHHSI.
Binnaseni nacainku onpominenns (4 roaunm).

Jlekuis 14. bionoriuni eQexTu OonmpoMiHEHHS B MaluxX Ao3ax. [IoHATTS manux 103.
Haamani nosu. I'imeppamiodyTiauBiCTh. 3aleXHICTh Paslo0i0J0TI4HOTO e(PEeKTy BiA
NOTYXHOCTI 703U omnpomiHeHHA. Edext Iletko. 3arampHa HecnenudiyHa peakiis
OpraHi3MiB Ha ONpOMiHEHHS. BigmaneHi HaACHIIKM OMPOMIHEHHS OpTraHI3MIiB.
bionoriuni MOKa3HUKH, MO BUKOPUCTOBYIOTHCS JI OLIHKH €(EKTIB MalIuX I03.
Mexanismu nmii IB B manmx mo3ax Ha kimiTuHU. PamiouyTnuBicte memOpaH. Edekr
cBijKa. (2 roquHm)

3aBaaHHA AJs1 caMOCTiiiHOT podoTH (2 roagunu) Konuemniss 6e3m0poroBocTi J03H.
Oco0muBOCTI TIPOSABY pajaialifiHO-1HAYKOBAHOI BiAMOBii. PamiamiiHuii ropmMesmuc.
[TonsiTTst cTpecy sk peakiii opranizmy. Hecnmemudiuna peakiiiss 6GiomemOpaH Ta
KJIITUH Ha airo IB.

PexomenoBaHna Jgiteparypa: [1-4, 12]

Tema 13. Pagianiiino-inaykoBaHna HecTadiibHicTh reHomy (6 roguH)

Jleknis 15. CoMaTtnyHi KJIITHHU Ta COOHTAaHHI MyTauii. [lepMaHeHTHa HECTaOIbHICTh
reHomy. MpyTamii npu  paglaniiHO-IHAYKOBaHIA  HECTaOLIBHOCTI  T€HOMY
EnireHeTnuHe HacliyBaHHS NpU paaialliiHO-IHAYKOBaHIN HECTaOUIBHOCTI T€HOMY.
MosxrBa poiib «eekTy cBimka». MexaHi3Mu peaiizailii HecTadblIbHOCTI TeHOMY. (2
TOAUHM)

Ceminap 3. (2 rommau) Moaudikaliis pagialiitHoro ypaxeHHs KJIITHH Ta OpraHi3MiB
B 1iomy. KinpkicHa omiaka Oiomoriynoi i IB. ['emetnuno HacmimgyBaHa
HECTaOLIbHICTh TCHOMY.

3aBaaHHs i camMocCTiiiHOT po6oTu (2 rogunu) Bapiantu mposiBiB HeCTaOILHOCTI
reHomy. CucreMa KOHTPOJIO KIITUHHOTO IMKIYy B TOYKax 3BIpKU. MexaHi3Mu
penaparii JIHK. Cucrema okuciItoBaIbHO-BIIHOBHOT'O TOMEOCTA3Y.

PexomenaoBana Jiteparypa: [1-5]

KOHTPOJIL 3HAHB I PO3MOJLI BAJIIB, IKI OTPUMYIOTh
31OBYBAUI

KoHTposb 3MIHCHIOETHCST 32 MOAYIBHO-PEUTHUHTOBOIO CHUCTEMOIO. Y 3MICTOBUU
Moaynb 1 BXonsaTh TeMu 1-5, y 3micToBui Monynb 2 — Temu 6-13. Buau koHTpOIIO -
MOTOYHUH 1 TACYyMKOBUN. [I0OTOYHHMIT KOHTPOJb 3IHCHIOETHCS 1] Yac MPOBEACHHS
HAaBYAJIBHUX 3aHATh 1 Ma€ Ha METI PEryisipHy NEpeBIpKY 3aCBOEHHS CiyXayaMu
HaBYaJIbHOTO MaTtepiany. PopMU NpPOBEAEHHS MOTOYHOIO KOHTPOJIO MiJ 4Yac
HaBYAJIbHUX 3aHATh. YCHE OMHUTYBaHHS, TECTOBUW KOHTPOJb, CaMOOIIIHIOBaHHS,
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nepeBipka MPaKTUYHUX HABUYOK.

OuiHloBaHHsI 32 JOPMAMHU IOTOYHOT0 KOHTPOJIIO'
3micToBUN MOAYIH | 3MICTOBUI MOJTYJIb 2 3anik [TincymkoBa
Maxkcumansna | [Torounuii | Tect 1 | IloTtounuii | Tect 2 OLIHKa
KUIBKICTh KOHTPOJIb KOHTPOJIb
OaJiB 15 15 15 15 40 100
Cyma 30 30 40 100

Jlig acmipaHTiB, sKi HaOpajau 3a pe3yJbTaTaMd MOTOYHOTO KOHTPOJIIO Y JBOX
3MICTOBUX MOJYJIX CyMapHO MEHIIY KiJIbKICTh OaiiB, HIX KpUTHYHHNA MiHIMyM 20
0asiB, MPOXOKEHHS JTOJAaTKOBOTO TECTYBAaHHSA € OOOB’SI3KOBHM JJisl JOIYCKY [0
3amiky. [li1cyMKOBU KOHTPOJIb MPOBOJUTHCS HA OCTAHHHOMY MPAKTUYHOMY 3aHSTTI 1
CKJIaJIa€ThCs 13 CyMHU OalliB yCiX 3MICTOBUX MOJYJIB. 3arajbHa OI[IHKAa 3a BUBYCHHS
KypCy CKJIQJa€ThCs 13 CyMH OLIHOK, OTPUMaHUX MHpHU MIACYMKOBOMY KOHTpOJI, Ta

OLIIHKH, OTPMMAaHO1 Ha 3aJiKy.

IIkana ouiHIOBAHHA aKAJAEeMiYHOl YCHIIIHOCTI acmipanTa

PiBeHb HoCSITHEHD Origka O11iHKa 3a HAILlOHAJILHOIO
(6anmu 3a OCBITHIO JiSITTBHICTD) €KTC/ECTS mikanoro (National grade)
90 - 100 A Binminno (Excellent)
75 -89 B noodpe (Good)
60— 74 C 3amoBinbHO (Satisfactory)
1-59 D He3anoBiIbHO (Fail)

MeToau HABYAHHSA

[TosicHIOBaNbHO-1JIIOCTPATUBHI, YaCTKOBO-TIOLIYKOBI, MPOOJIEMHO-IIPOTPAMHOTO
HaBYaHHSA, TMOUIYKOBI, CHOHYKaJbHI, AOCTIAHUIBKI. JIeKili mpoBoasThcs y (dopmi
Oeciau, AUCKYCli 3 BUKOPUCTAHHSM MYJbTUMEIIMHOTO CYNpOBOKYBaHHS Ta Power
Point npe3enTariii, cxem, aiarpam, po3aaTkoBOroO MaTepiany.

TexHiuni 32c001 HABYAHHSA

[IpoexTop MynbTUMeEniHMI; HOYTOYK, mo3uMeTtp «lIpum’ate», « CEI-05».

MarepiasnibHe 3a0e3ne4eHHS AUCUUILITIHA
AyauTtopii, 1abopaTopHi NpUMILIEHHS BiAALTy 010]i13KH 1 paaio610JIorii.

PEKOMEH/OBAHA JIITEPATYPA

OcHoBHa JiTepatypa
1. T'ynxos [.M. Panio6ionoris: [TigpydHuk s BUIll. HaBYaIbHUX 3akiaamiB. — K.:
HYBIill Ykpainu, 2016. — 485 c.
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2. T'pogsuncekuii JI.M. Pagio6iomnoris. — K.: JIubine, 2000. — 448 c.

3. Kyrnaxmenos FO.O., Boiminpkuiit B.M., Xwxusak C.B. Pagio6iomoris:
nigpyunuk — K.: BIIL «KuiBchkuii yHiBepcute, 2011. — 543 c.

4. BubOpani nekmii 3 kypcy «Pamiamiiina OGiodiszuka» 1 MaricTpiB kadeapu
O0iop3ukn  HaBuanmpbHO-HaykoBoro meHTpy «lHcTUTyT Olosorii»  KuiBchbkoro
HalllOHAJIbHOTO yHiBepcuTeTy iMeHi Tapaca IlleBuyeHka: HaB4.-MEeTOH. PO3po0. /
ynopsinda. K.I. Borympka, FO.1. Hpunyneskuii, FO.I1. Cxuspos. — K.: IMomirpadiuna
ainbaund [HeTuTyTy Metanodizuku iM. I'.B. KypaiomoBa HAH VYkpainu, 2012. — 88
c.

5. Kyrnaxmenos 10.0., Koporonin B.I., KonsToep B.K. OcHoBu pasioexosorii.
— K.: Buma mxkomna, 2003. — 320 c.

6. UopHoOunbcbka katactpoda / 3a pea. B.I'. bap’saxrtapa. — K.: Haykoa nymka,
1996. - 576 c.

7. Hopmu pamiamiinoi Oesneku Ykpainu. (HPBY-97). Kowmiter 3 mnutanb
TITIEHIYHOTO perjiaMeHTyBaHHs. HarioHanpHa KoOMicis 3 paaiallifHOro 3aXucTy
HacesneHHs Ykpainu. JlepxaBHi ririediuni Hopmatusu. K., 1997. — 121c.

8. OcHOBHI  caHITapHl TNpaBWwiIa NPOTHPATIANIKHOTO  3aXUCTy  YKpaiHu
(OCITY2001). — K.: MO3, 2001. — 136 c.

9. Tkauenko I'.M. OcHoBH pafialiifHOi O€3MeKH Ta MPOTHUPAIIAMIHHOTO 3aXUCTY
npu poOOTI 3 JKEpellaMH 10HI3yIOUMX BUIIPOMiHEHb (MeToauuHi BkaziByw) / [.M.
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