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Po6Goya mporpama HaByYaJbHOI AUCUMIUIIHK «lOHI3ylOUl BHUIIPOMIHIOBAHHS Ta
BIJIMB HA JKMBI OpraHizmMu» [Uist 3100yBaviB BULIOT OCBITH CTyNeHs A0KTop dinocodii
ranysi 3uanb 09 «bBiomnorisi» 3a creuianbHicTio 091 «bionoris Ta Gioximis» 3a
npodiseM miarotToBku «Paniodionorisy».

7 6epesns 2023 poxky — 17 c.

VYkiiazad nporpamMu:

Csitinana I[THEJIOBCBKA,

C.H.C. Biguiny Oiodizuku i paxiobiosorii
IKBI'T HAH VYkpaiuu, k.0.H.

C. (

PoGoua nporpaMa JucUuITiHu «[OHi3ytoui BUNPOMiHIOBAHHS Ta BILIMB HA XKUBI
opraismMu» cxBajeHa Ha 3acizani Buenoi paau IKbI'T HAH Yipainu (nporokos Ne
5 Big 4 yepHs 2019 poky).

B 3B’43Ky 3 BHECEHHSM 3MiH JI0 TepeiKy rajy3ei 3HaHb i CHeLialbHOCTEH, 3a
SKAMHU 3J1ICHIOETBCS TTiAroToBKa 3100yBadiB Buiol ocBiTH (rmocranoBa KMYVY Bin 16
rpyadst 2022 p. Ne 1392), BHeceHO BIIMOBIAHI 3MIHM 10 poOOYOI MpOrpamu
auctuuliny  «loHi3yroui BUIPOMIHIOBAHHS Ta BIUIMB HA JKMBI OpraHi3sMu», LIO
cxBajeHo Ha 3acimansi Buyenoi pamu IKBI'T HAH Vkpaiau (mportokon Ne 2 Bijg 7
Oepesns 2023 poky).

PoGoua mporpama aucumruiing  «Panianifina Oiodisuka» posrisHyTa Ta

cxBajieHa Ha 3acigansi Bigainy 06iodizuku i pagiodionorii IKBI'T HAH Ykpaiuu.

3aBijxyBau Biaaiay A.0.H., C.H.C. %"' Onexcannpa KPABELDb

(mianuc)

6 Gepesns 2023 p.



BCTYII

Hapuanpna nucnururina «loHI3yroul BHIPOMIHIOBAaHHS Ta BIUIMB Ha JKHBI
OpraHi3MW» € CKJIQJOBOI0 OCBITHRO-HAYKOBOI MpOrpaMd MiArOTOBKH 3/100yBadiB
BUIIIOI OCBITH CTyneHs JokTop ¢umocodii ramy3i 3Hanb 09 «biomoris» 3a
cremianpHicTIO 091 «bionoris» 3a mpodimsimMu miarotroBku «PamioGiomorisy 1 €
000B’sI3K0BOI0 HABYAILHOIO TUCIUTLTIHOIO.

Buxmamaerbest Ha Il xypei acmipantypu B odcs3i — 90 roamu (3 kpeauTiB
ECTS) 3okpema: nekmii — 60 roauH, ceminapu — 5 roauH, camoctiiiHa podorta — 25
roguH. Y Kypci mependaueHo 2 3MICTOBHX MoOyJi. JIUCHMIUIIHA 3aBEpUIYETHCS
IU(EpeHLIHOBAHUM 3aTIKOM.

Mera juMcuUMIUIIHM — OBOJIOAIHHS 3HAaHHSAMU TMPO M0  10HI3YIOUHX
BUIIPOMIHIOBaHb Ha JKMBI OpraHi3MHM Ha pI3HUX pPIBHSAX OpTraHi3aiii, OCBOEHHS
MPUKIAIHUX AaCHEeKTIB CIEIIaJbHOCTI, TOB’SA3aHUX 3 pajiamiiiHo Oe3leKo Ta
perjiaMeHTalie€0 paaiamiitHoro ¢GakTopy, a TakoX MPaKTUYHE 3aCTOCYBaHHS 3HAHb
JUTSI BUPIIICHHSI IPUKIIATHUX Ta TOCI1THUIIBKUX 3aBJIaHb.

3aBnaHHA:

1. chopmyBaTtu 3HaHHS Tpo (i3UMYHI OCHOBU 10HI3YIOUMX BHUIIPOMIHIOBAHb, iX

MicIle, JKepeda Ta poJib B HAaBKOJUIIHBOMY CEpPEIOBHINI, MEXaHI3MH iX

010JI0T14HOT /111 Ha KMB1 OPTaHI3MU;

3aCBOITH OCHOBHI IPUHIUIIN PaJ110010JI0T1i, OCHOBH PaJI10€KOJIOTI;

3. HaBUMTH BHUKOPHCTOBYBAaTH KOHKpPETHI METOAM JO3UMETpPil Ta paaioMeTpii 3
METOIO0 OLIHKM PaJlalliifHOr0 CTaHy OTOYYIOYOrO0 CEpPEAOBMINA Ta OKPEMHX il
KOMITOHEHTIB Ta 1HIUBI1yaJIbHOTO 3aXHCTY;

4. O3HaOMUTH 3 PO3paxyHKaMH TMOIJIMHYTUX J03, JOMYCTUMHUX JI030BUX
HaBaHTa)KE€Hb, METOAMH OIIHOK CTYIEHIO PaJIaIliiHOTO ypaKEHHS;

5. OCBOITM METOAM OIIHKM HaIIAHOCTI 010- Ta EKOCHCTeM Ta OKpeMHX ixX
KOMIIOHEHT;

6. cdopMyBaTu yMiHHS IJIaHYBAaTH Ta MPOBOJIUTH PaA10010JIOTTYHI JOCITIIKEHHS,

A

B pe3ynbrari BUBUEHHS HaBYAJIBHOI TUCIUILTIHU acIlipaHT MOBUHEH

3HATH:

- TPUPOAY PaAIOAKTUBHOCTI, 1l 3HAYEHHS B KUTTI IUIAHETH 3eMJIS;

- TUOM 10OHI3YIOYMX BHUIPOMIHIOBaHb, iX JKEpena Yy  HaBKOJUIIHBOMY
CepeOBUII;

- OJMWHHUIIL 103 10HI3yIOUHX BUIPOMIHIOBAHb 1 PaJl0aKTUBHOCTI;

- IJISIXW HAAXOIDKEHHS PaliOHYKIIiIIB JO CHUCTEM JKUBJICHHS POCIHH, TBapuH,
JOVHY;

- IUIAXA Ta CHOCOOM BUBEACHHS PAMIOHYKIIIIB 13 OpraHi3My JIIOJUHH,
BUKOPHUCTAHHS PaII0NPOTEKTOPIB, METOAM (iTOAE3aKTUBAITT Ta (iTOpeMemialii;

- OCHOBHI 3aKOHOMIPHOCTI TOBEIIHKH PAIIOHYKJIIIB y €KOCHCTEMaX pI3HUX
THIIIB;



- TIEpPBUHHI MEXaHi13MH pa10010JI0TTYHUX MPOIIECIB;
- 3aKOHOMIPHOCTI Ta TEOPETUYHI Yy3arajJbHEHHS MO0 [Ii 10HI3YHOYOTO
BUIPOMIHIOBaHHS Ha PI3HUX PIBHSAX OpraHi3allii >)KUBUX CUCTEM;
- KJIACM4YHI 1 Cy4acH1 METOM OILIIHKH PaIlouyTIUBOCTI Ta paliamiiiHo1 OE3MeKu;
- TNPUHIMIMN 3aXUCTy XKHUBUX OPraHi3MiB BijJ] BUIIPOMIHIOBAHb Ta 3a0pyIHECHHS
JOBKULJIS paJllOAaKTUBHUMHU PEUOBUHAMU;
- 3aKOHOMIPHOCTI BITHOBJICHHSI 010CHCTEM BiJ] paJiallifHOTO YpaXKeHHS,
- OCHOBHI HaIpPsIMKH BUKOPUCTAHHS JOCATHEHb Pajio0ioNorii y pi3HUX ramy3sx
OioJT0Tii, €KOJIOTIi, METUIIMHU Ta y MPOTHPATIAIIHHOMY 3aXHCTI;
- TEOPeTHMYHl  Ta  MPHUKIAJHI  OCHOBM  3aCTOCYBaHHS  10HI3YyIOYOIO
BUITPOMIHIOBaHHS B €KOJIOT0-010JI0TIYHUX JTOCITIPKEHHSX.
BMIiTH:
- KOPHCTYBAaTHUCS OCHOBHUMH Paio010JOTIYHUMHU TOHSITTSIMH, TO3UMETPUIHIMHU
Ta PaJIIOMETPUYHUMHU OJUHUIISIMU;
~ TMPOBOJUTHU TEpPEepaxyHKH PaJIOMETPUYHHUX 1 JIO3UMETPUYHUX OJIUHUID Y
PI3HHX CUCTEMax BUMIPIOBAHHS;
~ PpO3paxoBYBaTH J03W BHYTPIIIHHOTO 1 30BHINTHBEOTO OMPOMIHEHHS JJISl PI3HUX
KaTeropiii rpOMaJisiH;
~ BHUKOHYBAaTH pPAaIIOJIOTIUHY OIlIHKY CTaHy HaBKOJMIIHBOTO CEpEJOBHUIIA 3a
JIOTIOMOT'OI0 JIO3UMETPUYHUX MPUIAIIB Ta METOIIB 010/103UMETPIi,
~ 3aCTOCOBYBAaTH HOPMH Ta TIpaBWja I1HAWBIIyaJbHOI, KOJEKTHBHOI Ta
BUPOOHHMYO1 pajilalliifHOi O€3MeKH JUIsl OLIHKU MPOMEHEBOTO HaBAaHTAXXEHHS Ha
010JIOT14HI CUCTEMH PI3HUX PIBHIB OpraHizanmii;
~ 3M1ICHIOBaTH OINEPaTUBHUNA PAJIOCKOJIOTIYHUI MOHITOPUHI MICUEBOCTI B
YMOBAX paJl0aKTUBHOIO 3a0PY/THEHHS 1 OI[IHIOBATH MIpPy O€3MEKH MPOKUBAHHS
Ta BUPOOHHUUOT AISUTBHOCTI JIFOJJUHU HA TaKUX TEPUTOPISIX.
~ BUW3HAYaTH JIO3UMETPUYHI HABAHTAXKEHHS HA P13HI KOMIIOHEHTH €KOCHUCTEM;
~ 3HAIOYHW BJIACTUBOCTI OCHOBHUX PaJiONPOTEKTOPIB BMITU BUKOPUCTOBYBATH 1X
y MEIOUKO-O010JIOTIYHUX JOCHIDKEHHSX Ta 3 METOK IHJIUBITYyaIbHOTO
IPOTUIIPOMEHEBOTO 3aXUCTY;
~ TOPIBHIOBAaTH PAIOCKOJIOTIYHI HOPMATHBH, $KI 3aCTOCOBYIOTHCS Y pI3HUX
KpaiHax.

BOJIOAITH: 3HAHHSMU II0JI0 IPUPOIH, MOXOKEHHS, MEXaHI3MIB /i1 10HI3yI04Oro
BUMPOMIHIOBaHHS, OJMHUIL PAJI0AKTUBHOCTI Ta TMEPEPaxyHKy B PI3HUX CHUCTEMax
BUMIPIOBaHb, JKEpeN HAAXOJKEHHHS PAIIOHYKIIJIB B MPUPOAHI CUCTEMH PI3HUX
PIBHIB Oprasizailii Ta crnoco0iB MONEPEKEHHS, MEXaHI3MIB BIJIHOBJIEHHSA 010CUCTEM
BiJl paJliallifHOTO Ypa)X€HHSI; METOJIB Ta CIOCOOIB 3aXUCTy Bia il paloaKTUBHOCTI
Ha OpraHi3M JIFOJIMHU; BMIHHSIM PO3PAaXyHKIB MOTJIMHYTOI, TPAHUYHOI, KOJEKTUBHOL
7103, OLIHKYU CTYTICHS YPaKCHHS B1J] /Tii 10HI3yFOUOTO BUIIPOMIHIOBAHHS .

MNPOI'PAMA HABYAJIBHOI JUCHUILIIHA



3micToBuii Moayab 1. OcHoBu pagiodioJiorii

Tema 1. Beryn g0 paaio6ioJiorii (2 rogunu)

PanioGionoris sk mpeamer. OCHOBHI 3aBJaHHsS 3arajbHOi  Pajio0i0JIorii.
Crpykrypa panio6ionorii K TUCHMILUTIHU. SIBHINE pagiOaKTUBHOCTI Ta 1CTOpis HOTro
BinkputTTa. Ponb Buenux B.K. Pentrena, A.A. bekkepens, M. Kropi-Cki1o10BCBKOi,
I1. Kropi Ta iH. y CTaHOBJIEHHI HayKd Paaio010JIOTii sIK CaMOCTIMHOI JAUCIUTLIIHM.
Etanu po3BuTKy paaiob6iosorii.

Panio6io0oriuHi JOCHIHKEHHS: 1CTOPisl, PO3BUTOK 1 MEPCIIEKTUBH.

Tema 2. Ioni3zyroui BunnpomiHwBanHs (4 roiuHu)
Tunu 10HI3yIOUMX BUIIPOMIHIOBaHb. BHIM BHUIIPOMIHIOBaHB: 3a XapaKTEpPOM
ioHi3amii (6e3mocepeHbO 10HI3YI0YE, OMOCEPEAKOBAHO 10HI3YIOUE), 32 MPHUPOIOI0

loHi3amii  (KOPIyCKyJsipHE,  €JIEKTPOMAarHiTHe). Buam  KOpIyCcKyJIspHOTO
BUIIPOMIHIOBaHHS (anba-BUTPOMIHIOBAHHS, MIPOTOHHE BUIIPOMIHIOBaHHS,
HEUTpOHHE BUIIPOMIHIOBaHHS, €JIEKTPOHHE BUIIPOMIHIOBaHHS, Oera-

BUIIPOMIHIOBaHHs). Buau enekTpoMarHiTHOrO BHUIIPOMIHIOBAHHS: PEHTTEHIBChKE
BUIIPOMIHIOBaHHSI; FaMMa-BUIIPOMIHIOBAHHSI; FaIlbM1BHE BUIIPOMIHIOBAHHS.

SnepHi mepeTBopeHHs. BiacTUBOCTI 10HI3YyHOUMX BHUIIPOMIHIOBAHb: 37aTHICTH
POHUKATH Yepe3 pEYOBHHHU; 10H13a1lisl pEYOBHHU CEPEAOBHUIIA; BUAUICHHS TEIlIa MpU
PaZlOaKTUBHOMY pO3Maji; i Ha (OTOEMYJNbCii; 3AaTHICTh BUKJIMKATH CBITIHHS
JIOMIHECIICHTHUX PEUOBHH; 3/IJaTHICTh BUKJIMKATH XIMIYHI PEaKIii 1 po3maa MOJIEKYJI.

Jlxepena 10HI3yl0OUMX BUIPOMIHIOBaHb. Pal0aKTHBHI JI)KEpesia BUIIPOMIHIOBAaHb
1 ix xapaktepucTuku. Kocmiune BUNIpOMIHIOBaHHS. BUNpOMiHIOBaHHS pallOHYKIIi/IIB.
BunpoMiHiOBaHHA  MPUPOJHHUX  PATIOHYKIIAIB. BHUIPOMIHIOBaHHS  IITYYHUX
pamloHyKIiIIB. ['eHepaTopu 10HI3yIOUMX BHUIIPOMIHIOBaHb. SIJ€pHa €HEpreTHkKa.
Paniamiiini aBapii, HaliHeOe3neyHil aBapli B siAepHIM eHepreTull. BHecok pi3HHX
JHKEepen 10HI3YI0YMX BUMIPOMIHIOBAaHb Y (POPMYBAHHS 103U OMIPOMIHEHHS JIFOJIUHU.

Tema 3. Heionizyroui BunpominioBanHs (2 roavHm)

EnextpomarnitHi monsi  mpupomHoro moxomxeHHs. Lltyuni  mxepena
eJIeKTpOMarHiTHUX moiiB. Po3nosciokerHs B atmochepi EMB. Onunuiii BuMipy
HAMPY>KEHOCTI EJEeKTPUYHOrO0 Ta MATHITHOTO TMOJIB, I1HAYKII MarHiTHOTO TIOJs,
HIUTBHOCTI TOTOKY eHeprii. OcoOucTi eneKTPOMAarHiTHI Mojsi opra”i3miB. bionoriyna
nist  HeioHizyrounx EMB. Jlosumerpis HeloHizyrounx EMB. HopwmyBanhus
HeloHI3ytounx EMB. 3axuct Big BIUIMBY HEIOHI3YIOUMX €JIEKTPOMArHITHUX
BUIIpOMIiHIOBaHb. [H(padepBoHe BunpomiHioBaHHsA. Buaume cpitio. HeioHizyroue
yabTpadi0JeTOBE BUTPOMIHIOBAHHS. 3BYKOBI KOJMBaHHS

Tema 4. B3aemojist ioHi3y1040ro BUNpoMiHIOBAaHHS 3 Pe4OBHHOK0 (2 TOMHN)

[IpoxomkeHHsT BUIPOMIHIOBaHHS Kpi3b pEUOBMHY. B3aemomis 10HIZyHOUHMX
BUIIPOMIHIOBAaHb 13 CEPENOBUIIEM. TUIHM B3a€MOJIii BUIIPOMIHIOBAHHS 3 PEYOBUHOIO.
[onizaris Ta 30ymkenns. [[poHUKHA 31aTHICTH 10HI3YIOYOTO BUIIPOMIHIOBAHHS.

B3aemonisi BaXKMX YacTOK 3 PEUOBHMHOIO: B3a€EMOJIIS 3apsHKEHOI YaCTHHKHU 3
€JICKTPOHOM; 10H13a11is 1 30y PKEHHS aToMa; TajlbMiBHA 3J]aTHICTh; TIPOOIT.



B3aemonisi €1eKTpPOHIB 3 pEUOBHMHOIO: BTPATH €HEPTii PyXOMUMHU €JIEKTPOHAMH,
e(eKTUBHUHN TTPOOIT €JIEKTPOHIB; MOTJIMHAHHS J-BUIMPOMIHIOBAaHHS PEYOBHUHOIO.

B3aemozisi raMMa-BUTTPOMIHIOBaHHSI 3 PEYOBHHOIO: MTPOIIECH TIOTJIMHAHHS TaMMa-
BUIIPOMIHIOBaHHS; PO3CIIOBaHHS TaMMa-KBaHTIB.

B3aeMo/11s1 HEUTPOHIB 3 PEYOBHUHOIO.

JliniiiHa mepemadya  eHeprii  BUIpPOMiHIOBaHHs. BimHocHa — OiojorivyHa
edexTuBHICTD. [IOHATTS MIUTBHOCTI 10H13AITi.

Tema 5. Pagianiiina no3umerpis (4 roguHun)

OpuHUI 1031 BUMPOMIHIOBAHHS Ta pafioakTUBHOCTI. CIIBBITHOIICHHS MIX
ONMHUIISIMA  BEJIMYWH JO3M 10HI3yIOWOro BHINpOMiHIOBaHHA. @Di3nyHa jg03a:
EKCIIO3WIliiiHA /1033, eJIEKTPOHHA piBHOBara, MOTJIMHYTa J03a, KepMa Ta Ccema.
biomoriuna mo3a: ekBiBaJeHTHa /1033, €(DEKTUBHA 1032, €KBIBAJICHT 1HAWBIAYaTbHOT
no3u. 3iBeptT. Tunu paaiamiitHoro ormpoMiHEHHS.

Jlo3a mpu 30BHINIHBOMY oOIpoMiHeHHI. Jlo3a BiJ Yy-ONMpOMIHEHHS: J03a MpHU
napajieIbHOMY MOTOIIi; 032 B1J] TOUKOBOTO JKEPEIIa; T030B1 MOJIS BIJ JPKEpes pi3HUX
dbopmM; KOMIT'IOTepHI po3paxyHKu 103. Jlo3a Bim a-BurnpomiHioBaHHs. [lo3a Big [-
OTMPOMIHIOBAHHS: TapaJieTbHUN IMMY4OK, TOYKOBE JDKEPENO; J103a BiJl TajJbMIBHOTO
BurnipomiHioBaHHs. Jlo3a Big HelTpoHiB. IlepeTBopeHHsI eHeprii HEHTPOHIB B
pedoBuHi. [1IBuaki Helitponu. TeroBi HEUTpoHU. bionoriyHa 103a Bijl HEUTPOHIB.

Metonu peectparii [oHi3yrounx BurnpomiHioBanb. [lerekropu IB. EdexkTuBHICTD
peectpauii IB. Tunu nerexropis IB. bionoriuyna no3umerpis.

Tema 6. TeopeTnuHi ysiBJieHHsI PO MeXaHi3MHU OiostoriuHoi Aii ioHi3yr0unx
BHUIIPOMiHIOBaHb. BIUIMB 10HI3yH0U0r0 BUNIPOMIHIOBAHHS HA MOJICKYJISIPHOMY Ta
KJITHHHOMY PiBHAX (4 roauHN)

Teopia nonaganus ta mimeni. Teopis HenpsiMoi aii. Teopis npsimoi aii. ['imoresa
JIIIHAX PaAiOTOKCHHIB Ta JAHIIOTOBUX peakiliid. CtoxacThyHa Teopis. IMoBipHiCHA
MOJIeJb paaiamitHoOro ypakeHHs: K TuHU. CTpyKTypHO-METa0o1uyHa TEOPIs.

[Ipsma  Ta  omocepenkoBaHa  Jisl  10HI3YIOUOTO  BHUIPOMIHIOBAHHS.
CriBBITHOIICHHS MPSIMOi Ta OMIOCEPEKOBAHOI i1 10HI3YI0UOTO BUIIPOMIHIOBAHHS TIPH
iHakTHBaIi kmituH. [is IB Ha OCHOBHI MOJIEKYJISIpHI KOMITIOHEHTH KJIIITHHU 1 MPOIIECH
MeTaboIi3MYy.

[lepexinHi MPOMEHEBI YPAKEHHS KIITUHU. 3aTpUMKa KIITHHHOIO MOALTY.
Jletanbhi peakuii kmituH. Dopmu  kimiTuHHOI 3arubeni. Kpurtepidt KIITUHHOI
pagiouytiuBocTi. KpuBlI BWKMBaHHA NpHU pajialiiHOMy omnpoMiHeHHi. [Ipupona
pajianiitHoi 3aru0ei KIITHH.

Tema 7. Pagio6ionoriuni egpexTn. (2 roqunm)

Panio6ionoriunuit edext. Kimacudikaris paaio6ionoriunux epekTiB.

Pamiamiitna  ctumyssiis.  Mopdosnoriuai  3minu.  [IpomeneBa  xBopoOa.
[IpuckopeHHst cTapiHHS 1 CKOPOYEHHSI TPUBAIOCTI XKUTTS. 3aruOensb. ['eneTnyuni, ado
MyTareHHi, eextu. bau3pki Ta BijalieHi, JETEpPMIHOBaHI Ta CTOXACTHYHI e(EeKTH.
bionoriuni eexTn paaioMiMETHKIB.



Tema 8. BruiuB ioHi3y104oro BUNPOMiHIOBAHHSI HA OPraHi3MEeHHOMY PiBHi.
PagiouyTiuBicTh Ta pagiocTilikicTh opranizmMiB Ha pi3HEX piBHSIX oprami3amii. (4
TOAMHH)

PaniouyTnuBicTh  MIKpPOOPTaHI3MIB Ta  OCOOJMBOCTI  BIUIMBY Ha  HHUX
PaIOHYKJIIIB.

Paniope3sucTeHTHICTh BUIIMX POCAUH. YUyTIMBICTH POCIUH JI0 XPOHIYHOTO
OTIPOMIHEHHA. BIuiMB pamioHyKIiIIB Ha MOMYJSIIii pOCiHuH. ['@HeTHYHI HacliIKu
OTPOMIHEHHS POCIIHH.

BrnuB pangionykmiiaiB Ha TBapuH (6e3xpebetHi, pudbu, amildii, penTuiii, nTaxwu,
ccaBili). MytareHHa i paiiloHyKJIi/liB Ha TBApHH.

PagiouyTnuBicTe TKAaHWH Ta OpraHiB opraHismy. PaniamiiiHi cuHApOMH Ha
NPUKIAl PI3HUX CHUCTEM opraHiB. PamiouyTnuBicTh Ta MpOMEHEBI peakilli OKpeMux
OopraHiB 1 TKaHUH. BuUBeJeHHS pa/lloaKTUBHUX PEYOBHH 13 opraHizMmy. EdexTuBHmMit
nepioJl HaniBBUBEeHHs. BinHocHa 6ioy0riuyHa e(heKTUBHICTb.

Oco6muBOCTI 610JI0TTYHOT /111 MAJIUX 703 10HI3yIOUOT'0 BUIIPOMIHIOBAHHS.

Tema 9. Ilicasipapianiiine BiTHOBJIEHHSI KJIITHH BiJl MOTEeHUiliHO JIeTAJIbHUX
Ta CyO0JgeTraJbHUX MNOMKOMKeHb. IlicasipamiamiiiHe BIZHOBJIECHHSI POCJHUH |
TBApuH (4 rOAMHHN)

[locTpamiamiifHe BIJHOBJICHHS KJITUH BiJ TOTEHIIAHO JETaJlbHUX Ta
cyOneTanbHUX MOUIKOKEHb. MOJEKYJISIpHI MEXaHI3MU MOCTpalalllifHOI penaparii.
PaniouyTinuBICTh KIITHHU Ha PI3HUX CTaISIX KUTTEBOro nukiy. Knacudikaris BuaiB
MicIsipaiaiiHoro BiJHOBIIEHHS. [Ipoiiecu BITHOBICHHS B ONPOMIHEHOMY OpTraHi3Mi.
Pemapauiiine  BinHOBIeHHs.  PenomynsuiiiHe — BiIHOBIEHHsA.  PereHepariiiHe
B1JIHOBJICHHS. Komniencaropne BIJTHOBJICHHSI. VYnpaniHHs npouecamu
nicispasianiiHoro BimHoBIeHHs. Pamioananraris. KiHeTrka BiTHOBJICHHS OpraHizMy
MICS TOTaJbHOTO ONPOMIHEHHS. Pajiope3suCTEeHTHICTh OpraHi3My Ha paHHbOMY
noctpamiaiiiaomy mnepiogi. CTymiHb BIAHOBJICHHS (YHKIIH Opra”izmy micis
pajianifHOro OMPOMIHEHHS.

Tema 10. PagioGioJsiorisi IloAuHU Ta ynpasjaiHHS paaiodionoriyunum edpexkTom
(2 roaunm)

[TonsaTTss mpo mnpomeHeBy xBopoOy. I'ocTtpa ¢dopma mnpoMeHeBOi XBOPOOHU.
Knacudikauiss Ta kiIiHIYHUNA nepebir mpoMeHeBoi xBopoOu. CTymeHl MpoMeHEBOT
XBOpoOM: Jerka, Tskka. [laroreHe3 TpOMEHEBOI XBOpPOOM 3a  PI3HUMH
dbyHKIIoOHATPHUMU crucTeMaMu. OcOoOJIMBOCTI MPOSIBY TOCTPOi MPOMEHEBOI XBOPOOU
Opy TOTPAIISHHI PaJl0aKTUBHUX PEYOBUH BCEpeIuHy opraHizmy. JliarHo3z Ta
IPOTHO3 MPU FOCTPIid MPOMEHEBIN XBOPoOi. JIIKyBaHHS TOCTpOi MPOMEHEBOT XBOPOOH.

Xponiuna npomenesa xBopooOa: I, I Ta Il craxii. Jliarnoctuka, mpodinakTika Ta
JKYBaHHS XPOHIYHOI TPOMEHEBOI XBOPOOH.

[IpuckopeHHs BUBEICHHS PaJlIOAKTUBHUX 130TOIMIB 13 OPTaHi3My Mij BIUIUBOM
KOMILJIEKCOYTBOpIOBaviB. PasmiompoTekropu, ix kiacudikaiisi, BUMOTA 70 HUX.
XapakTepucTuka OKPEeMUX PaJiONpOTEKTOPIB Ta MeXaHi3MiB ix aii. Meraboimizm Ta
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BHUBEJCHHS PaIOTPOTEKTOPIB. 3MIHM EHJOTEHHOTO (OHY pPaaiOPE3UCTEHTHOCTI.
3aco0u JiKyBaHHS 1 IpO(1TaKTUKH TPOMEHEBHUX YPaKEHb.

3micToBuii MoayJib 2. OcHOBH pajaioekoJiorii Ta pagiauiiinoi 6e3mexu.

Tema 11. IloHATTA pagioeKoJIOrii Ta CUIBCHKOrOCHOAAPCHKOI Pali0eK0JIOri].
Mirpaunis pagioHykJIigiB B mnpupogHux exocucremax. Kamepni mogesai B
panioekoJiorii. PagioeMmHuicThb (6 roaun)

OCHOBHI MOHATTS Ta MapaMeTpu B pajioekosorii. Jlo3umeTpis B paioeKoorii.
3aranpHl 3aKOHOMIPHOCTI MIrpaiii pagioHyKIiAIB Yy MNPUPOJAHOMY CEpPEIOBUIIII.
Mirparttist pagioHyKiIiaiB B arMocdepi. Mirpartiis pagioHyKIiAIB y IpyHTI. Mirpartis
PaTIOHYKJIIIB Y BojJoWMax. Mirpallis paJioHYKIIAIB Y MOPCHKHX Ta MPiCHOBOJIHHUX
eKkocucTemMax. Mirpairist HyKJIi1B Y Ha3eMHHUX €KOCHCTeMax (JIICOBUX, IYUHHUX ).

[Tonarts pamioeMHOCTI ekocuctemMu. KamepHi Mojzeni B paaioeKOJIOTii.
PanioeMHICTh HEMPOTOYHOIO MPICHOBOAHOIO BoAoWMHMINA. [IpakTuyHe 3acTOCYBaHHS
MOJIE1 PalOEMHOCTI Ha MPUKIaAl BOJOMMM-OXOJIOJKyBaya aTOMHO1 cTaHIi. Posb
010TH SIK JIeTI0 HAKOMHWYEHHS PaJiOHYKIIIIB. PagloeMHICTh Kackady MpPICHOBOIHUX
BoJIoMMHUILl. PamioeMHICTh MOPCHKOT €KOCUCTEMHU. PalioEMHICTh JIICOBOI €KOCHUCTEMH.
PanioeMHICTh arpO€KOCUCTEMH.

ABapis Ha YopHoOunbebkiii AEC. Panioexonoriuni Haciigku aBapii Ha YAEC
IUIS €EKOCUCTEM.

Tema 12. HaaxoaxeHHsl PpajiOHYKJiiB B POCJMHU Ta OPraHi3Mu TBapHH.
InxopnopoBani pagionykiaiau (4 roguHm)

HanxomxeHnHss paaioHykIiaiB B pociuHU. [lo3akopeHeBe HaIXOIKEHHS.
Kopenese nHaaxomkenHs. (OcoOIMBOCTI TOBEAIHKA PATIOHYKIIAIB B JIICOBUX
OiomeHo3ax. HangxomxkeHHS pamioakKTUBHUX PEUOBMH O OpraHi3My TBapHH.
Oco06smBOCTI 010J70T1YHOT A1l IHKOPIIOPOBAHUX PATIOHYKIIAIB. [is 1HKOPIOPOBaHUX
PaAIOHYKIIIIIB HA POCAUHU. J[is1 IHKOPIOPOBAHUX PAIOHYKJIIIAIB HA OPTaHi3M TBApPHH.
HeGe3neka  1HKOpPHOpYBaHHS  TrapsguMx  4YacTUHOK. [lpuHuumm  go3umerpii
BUIIPOMIHIOBaHb IHKOPIIOPOBAHMX pATIOHYKIIIIB. [IporHO3yBaHHS HaAXOMKEHHS
PaAIOHYKIIIJIIB B CUTbCHKOTOCIOIAPChKI POCIIMHU 1 OPraHi3M CUTIbChKOTOCTIOAPChKHUX
TBapHH.

Tema 13. 3axoau 3i 3MeHIIeHHS BMICTy PpaaioHYKJIiAiB B NPOAYKIil
POCIMHHMITBA | TBAPMHHUUTBA (6 TOAMH)

OcCHOBHI TPUHIIUMIIK OpraHizaiii BEJACHHS CUIBCHKOTO TOCHOAapCTBa Ha
3a0pyIHEHUX  PaNIOHYKIiAaMU  TEPUTOPIsX. 3acoOM 3MEHIICHHS TMEpPexoy
PamIOHYKIIIIIB 3 TPYHTY Yy CUIbChKOTOCTOAAPChKI pociuHu. OOpoOITOK TIPYHTY.
3acTocyBaHHS XIMIYHHUX MEJIOpPAHTIB 1 JOOpWB. 3MiHA CKJIaay POCIHH y CIBO3MIHI.
3MiHAa pPEXHUMY 3pOLIEHHS. 3aCTOCYBaHHS CHEIlaIbHUX PEYOBUH Ta NPHUHOMIB.
OcCHOBHI ~ TpUOMH  3MEHIICHHS MEpPeXOoay  paJlOHYKIiAIB B  MHPOAYKIIO
TBapuHHULTBA. [loKpaieHHs KopMoBOi ©0a3u. 3MiHa pauioHiB. BximroueHHs 10
pauioHiB J00aBOK 1 MpemnapartiB, IO MEPElIKOKAIOTh MEePEXOoly pPaalOHYKIiIIB B



npoaykiiro. OUHIEeHHS CLIBCHKOTOCTIONAPChKOT MPOAYKITL Bi PamiOHYKIIIIB.
OuwuieHHS MPOAYKIIiT pocauHHUIITBA. OUUIIICHHS MPOAYKIlii TBAPUHHUIITBA.

Tema 14. BukopucranHsi ioHi3ylOUMX BHIPOMiHIOBaHb Yy pizHMX cdepax
AISJILHOCTI JIOAUHH (6 TOUH)

Pamiamiiina TexHika, 10 BHUKOPUCTOBYETHCS B  padlalliiiHO-010J0TIYHHUX
TEXHOJIOTIAX. BUKOpHUCTaHHS  10HI3YIOUMX  BHUIPOMIHIOBAaHb B  CUIBCHKOMY
rocrogapcTBi. PamiamiitHo-010I0T19HI  TEXHOJIOTHT B POCIMHHUITBI. PamiamiifHo-
010JI0T14YHI TEXHOJOTI] B TBAPUHHUITBI. BUKOpHUCTaHHS 10HI3yIOUUX BUIPOMIHIOBAHD
B XapuyoBiil MPOMHCIOBOCTI. BHKOpUCTaHHS 10HI3YIOUYMX BHUIIPOMIHIOBaHb B
MeauiHi. MeTos 130TOMHUX 1HANKATOpiB B Oiojorii Ta exonorii. PamioaBrorpadis.
MeTo 130TOITHUX THANKATOPIB B 010J10Tii Ta €KOJIOTII.

Tema 15. [Iporupaaianiiinuii 3axuct i pagiocencudiaizamisi (4 roauum)

[TpoTupaniaritinuii 610JI0TTYHUN 3aXUCT 1 ceHcuOimi3arisa. di3uyHiI paaio3axucHi
Ta  paaioceHcuOUTI3ytoul  (dakTopu.  XiIMIYHI ~ PaliO3aXUCHI  PEYOBUHH 1
pamiocencuOuTizaTopu. Kiacudikaiiis paaionpoTeKTOpiB Ta MeEXaHI3MH iX  ii.
PanionporekTopu mposioHroBaHoi [ii. Pamio6nokaTopu 1 pagioleKOpropanTh. 3aXucT
HABKOJIMIITHBOTO CEPEeIOBHUINA Bl paJiOHYKITHOTO 3a0pyAHEHHS. 3aXUCT IPYHTIB BiJ
PAJIOHYKIIITHOTO 3a0pyaHEHHs. 3aXUCT BOJAOWM BiJ HAIXOJKEHHS DPallOHYKIIIIB.
3axyCT POCIMH 1 TBAPWUH BIJ HAAXO/KEHHA paIOHYKIIIB. Ponp jicy y 3axucri
HaBKOJMIIHLOTO CEpPEIOBUINA BiJ] PaAIOHYKIIHOTO 3a0pyJHEHHSI 1 3aXHUCT JICY.
Oco0smBOCTI MiHIMI3alli HAIXOJKEHHS 1 HAaKOMMYEHHS PAIIOHYKIIIIIB B OpraHi3mi
JIIOTAHU.

Tema 16. Pagianiiina 6e3nexa Ta ocHOBM pajianiiinoi ririenu (4 roanHm)

[TpuHnmnm  pamiamiifHoi Oe3neku. be3moporoBa KoHIEMIS Al 10HI3YIOUHX
BUINIPOMIHIOBaHb Ha JKHMBI OpraHi3MHM Ta OCHOBHI MPUHIUIN O10JOTIYHOTO
HopMyBaHHs. [loHATTS momyctumoro (mpuitHATHOrO) pu3uky. Kateropii ocib, 1o
OTPOMIHIOIOTECA, Ta iX perjameHTailis. JlomycTumi piBHI Ta TUMYACOBO JOMYCTHUMI
piBHI BMICTY paJiOHYKIIIIB B TPOJAYKTax XapuyBaHHsA. HaceneHHss B ymoBax
pamiamiinux aBapiil. PamiarmiiiHo-ririeHi4H1 periameHTH. ['pynu pagioTOKCHYHOCTI
PaIOAKTUBHUX 130TOMIB. [IpUHIIMNN 3aXUCTy B 3aKPUTHX Ta BIIKPUTUX JHKEPET
10HI3YIOYMX  BUIPOMIHIOBaHb.  HopMyBaHHA  BMICTY  paJlOHYKIiIiB B
CUIBCBKOTOCTIONAPChbKUU  TpoayKiii. (OCHOBHI JOKYMEHTH perjlaMeHTallii HOpPM
paaianiinoi 6e3nexu. Paniamiiiai aBapii, kinacudikaiis. [IoHITTS KynbTypH O€3MeEKH.



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

KinekicTs rogun
No = ?‘ %
3/ Haspa = § é = g
= =
m g 2 s 28
= (&) = C% o
Q
3micToBuii Moayab 1 OcHOBH paniobionorii
1 | Tema 1. Beryn o panio6iodorii. 2 1
2 | Tema 2. loHi3yro4i BUIPOMiHIOBAHHS. 4 1 2
3 | Tema 3. HeioHi3yro4i BAIPOMIHIOBAHHS. 2 1
4 | Tema 4. B3aemogist i0Hi3yI04OT0 BUIIPOMIHIOBAHHS 3 PEUOBHHOIO. 2 2
5 |Tema 5. Panianiiina nosumerpis. 4 1 2
6 | Tema 6. TeopeTnuHi ysIBIGHHs PO MeXaHi3mu Gionoriynoi aii ionizyrounx | 4 1
BUIIPOMIHIOBaHb. BIUIMB 10HI3ylI04OT0 BUIPOMIHIOBaHHS Ha
MOJIEKYJIIPHOMY Ta KJIITHHHOMY PiBHSIX.
7 | Tema 7. PanioGionoriuni epexrw. 2 1
g |Tema 8. Bruius 10HI3yr040ro BUIPOMIHIOBAaHHS Ha OPTaHi3MEHHOMY PIBHI. 4 1 2
PagiouyTimBicTh Ta pagioCTiiKICTh OpraHi3MiB Ha Pi3HUX PIBHSX
oprasizarii.
9 | Tema 9. ITicnsipamiamiiitne BiJHOBICHHS KIITHH BiJ MOTeHIIiHO neTanbhux | 4 1
Ta cyOJyieTadbHUX MOIIKOMKeHb. [licnsapaaiaiiiiHe BiTHOBICHHS POCIHH 1
TBapHH.
10 | Tema 10. PamioGionorist MOUHYU Ta YIPaBIiHHS pagio0i0NIOTIYHUM 2 1
e(eKToM.
Pazom 3a 3micToBUM Moyiem 1 0 |3 |- 14
3micToBuii MoayJb 2 OCHOBH pajlioeKOJIOTIi Ta paaiaiiitHoi Oe3neku
Tema 11. TToHATTS PamioeKOIOTIi Ta CIIECHKOTOCIONAPCHKOI pamioexoorii. | 6 | 1 2
11 | Mirparist paZioHyKJIiAiB B IPUPOIHUX eKocucTemax. KamepHi Mojieni B
pamioekosorii. PamioeMHICTb.
12 Tema 12. HagxokeHHs paJiOHYKIIIIB B POCIMHU Ta OpPraHi3MH TBapHH. 4 2
IHKOpIIOpOBaH1 paiOHYKIIIIH.
13 Tema 13. 3ax0/11 31 3MEHILIEHHsI BMICTY PaJiOHYKJIiIiB B TIPOTYKITiT 6 2
POCIIMHHUIITBA 1 TBAPUHHUIITBA.
14 Tema 14. BukopucTtaHHs 10HI13yIOUMX BUIIPOMIHIOBaHb y Pi3HUX cepax 6 1 1
MISIIBHOCTI JFOAHU.
15 | Tema 15. IIpotupaniauiiiauii 3axuct i pagiocencubimizartis. 4 2
16 | Tema 16. Paniarniiina 6e3nexa Ta OCHOBH paialliifHOl Tiri€HH. 4 2
Pazom 3a 3micToBUM Momynem 2 30 2 B 11
BCbOI'O 60 | 5 |0 ] 25

3araneauii 00csr — 90 roqun (3 kpexurn ECTS), y Tomy uuncti:
Jlekuii — 60 roauH, ceMiHapu — 5 TOJIUH, caMOCTiiiHa poOoTa — 25 roIuH




3MICTOBUH MOAY.JIb 1
OCHOBMU PAIIOBIOJIOTTI

Tema 1. Beryn 1o paaio6iosiorii (2 roqunm)

Jlekniss 1. PamioGiosorisi: 3aBmaHHs, CTPYKTypa SK JUCHUIUIIHM, I1CTOpisA 1
nepcrektuBd. OCHOBHI HampsiMu pazioOionorii. ['onoBHa 3amada paaio0ioJiorii.
Etammu po3ButTky pamio6ionorii. CydacHi mNpoOJieMd Ta TEPCIIEKTUBH PO3BUTKY
pamio6ioJorii. (2 rogunm)

PexomengoBana Jiteparypa: [1-3]

Tema 2. loHizywui BunpominioBaHHs. (4 rogaun)

Jlekuiss 2. Tunm 10HI3YIOUMX BHUIPOMIHIOBaHb. SIBHUINE pPaJiOaKTUBHOCTI. 3aKOH
pafioakTUBHOTO po3nany. SnepHi nepeTBopeHHs. OCHOBHI MOHSATTA Ta BU3HAUYCHHS.
(2 romuHmM)

Jlekmis 3. J[>kepena 10HI3yIOUMX BUIPOMIHIOBaHb Ta iX XapakTepucTuku. [IpupomHi
pamionykiiau. Kocmorenni pamionykiinu. [lpupoaniit pamiamiiinuii gon. Hltydni
pamioHyKIiIu. SnepHi peakTopu. (2 roIMHM)

Ceminap 1 (1 roquna)

bynoBa aroma. Enementapni yactunku. Jocmig Pesepdopna. PanioaktuBHi po3smaiy.
3aK0H paJll0aKTUBHOTO pO3MAaTy Ta OJWHUIIl BHUMIPY pPaJiOaKTUBHOCTI. 3B'S30K
AKTUBHOCTI PAAIOHYKJIITy 3 aTOMHOIO MacoOX0.

PexomenioBana Jgiteparypa: [1-7].

Tema 3. HeioHi3yo4i BUNIpOMiHIOBaHHSA (2 TOAMHM)

Jleknisa 4. Knacudikanis HeioHizyrounx EMB. EnekTpoMartiTHi mosisi mpupoIHOTO
noxopkeHHs. L TyuH1 kepena enekTpoMarHiTHUX noiiB. Jlo3uMeTpis Hel0H13YI0unXx
EMB. HopmyBanus neionizyrounx EMB. Buaume cBiTio Ta HeioHizyroue Yd-
BUIIPOMIHIOBaHHS. 3BYKOB1 KOJIMBaHHS. (2 TOMHM)

PexomenoBaHna jgiteparypa: [3].

Tema 4. B3aemoisi ioHi3y1040ro BUNPOMiHIOBAHHSI 3 PEYOBUHOIO (2 TOAUHU)
Jlekuist 5. B3aemo/is 10HI3yr0OUMX BUIIPOMIHIOBAHb 13 cepeoBUINEM. THUIH B3aeMO/Ii1
BUIIPOMIHIOBaHHS 3 peuoBuHOIO. JIiHINiHA mTepenaya eHeprii BUIIPOMIHIOBAHHS.
BinnocHa Giosioriuna eeKkTUBHICTD. [IOHATTS 1MiIbHOCTI 10HI3aIlii. (2 roamHm)
PexomenoBana jgiteparypa: [1-7]

Tema 5. Pagianiitna no3umerpist (4 roaxuHmn)

Jleknis 6. OpuHuil J03W BUINPOMIHIOBAaHHS Ta  pajJiiloakTUBHOCTI.  Jlo3a:
€KCIO3MIliiiHa, MOIVIMHEeHA, €KBiBaJieHTHAa, edekTuBHa. [loTyxHicte no3u. Tumnm
pamiamiifHoro OnpoMiHeHHs. (2 rOHHH)

Jleknis 7. Jlozumerpis. Metonu peectpartii IB. [erexkropu IB: ocHOBHI BuMOrH,
XapaKTEPUCTHKH. THIH AETEKTOPIB 32 METOAOM JICTCKTYBaHH:. (2 roAMHHU)

Ceminap 2 (1 roquna)



['mubuna nponukHenHs IB B peyoBuny. Excrio3uniiina, morauHyTa, €KBIBaJCHTHA Ta
eeKTHBHA 703U 10HI3YIOUHMX BHUIPOMIHIOBaHb. 3B'SI30K PaJl0OaKTUBHOCTI 1 JO3H.
3anexHicTh €PEKTUBHOCTI [ii 10HI3YIOUMX BHUIIPOMIHIOBaHb BIiJ (akTopy dacy
onpoMiHeHHs. Po3paxyHOK MOrauHyTO1, €eKBiBaJIeHTHO1, epekTuBHOI 103 IB.
PexomengoBana Jireparypa: [1-8].

Tema 6. TeoperuuHi ysiBJeHHsI NMPO MeXaHI3MH O0i0oJIOriYHOI il iOHI3ZyIOYHX
BUINIPOMiHIOBaHb. BILUIUB i0HI3y1040ro BUNPOMiHIOBAHHSI HA MOJIEKYJISIPHOMY Ta
KJITHHHOMY PiBHAX (4 roauHmN)

Jlekuisn 8. 3axonomipHocTi GiomoriuyHoi aii IB. Teopis mpsamoi Ta HempsMoi ii.
PanioGionoriunuit  edexrt. biomoriuni  peakmii opraHi3My Ha  10HI3yIOYe
BUNpOMiHIOBaHHSA. Teopis momamanHsa Ta MimieHl. CTPyKTypHO-MeTa0OoIIdHa TEOPis.
Croxactuuna Teopis. (2 roAMHHU)

Jlekmis 9. J[is1 10HI3yI0UOTO BUIMPOMIHIOBAHHS Ha OCHOBHI MOJIEKYJISIPHI KOMITOHEHTH
KIITAHA 1 mponecu Meradomizmy. [lomkomkenns JHK. Kimitunnai cucremu
AHTUPAIUKAIBHOTO 3aXUCTy. PamiouyTnuBiCTh KIITHH Ha PI3HUX (a3zax pPO3BUTKY.
3aru6enp KIITUH. (2 TOAMHM)

PexomenoBana Jiteparypa: [1-8].

Tema 7. Pagio0Oiosioriuni epexTn. (2 roanHu)

Jleknisa 10. Pamio6ionoriynuii edekr. Knacudikamis panio610g0oriuHux eQeKTiB.
Kpusi «no3a-epexr» B paniodiosorii. Pagianiiina ctumyssnis. Mopdonoriudi 3MiHu.
IIpomeneBa xBopoOa. 3arubenb. ['enetnuni, abo myrtareHHi edexkTu. bims3pki Ta
BIIJIaJIEH], JI€TepPMIHOBaHI Ta CTOXacTU4Hl edekTtu. bionoriyni  edekTu
pPaIiOMIMETHKIB. (2 TOAUHH)

PexomengoBana Jireparypa: [1-8].

Tema 8. BnuimB iOHI3yl040ro BMIIPOMIHIOBAHHSI HA OpPraHi3MeHHOMY piBHi (4
TOJUHM)

Jlekmiss 11. PagiouyTnuBiCTh Ta paiOCTIHKICTh OPraHi3MiB Ha PI3HHX PIBHAX
opranizamii. Kputnuni  crpykrypu. Ilpuumnam  mupokoi — BapiabelbHOCTI
pamlouyTIMBOCTI OpraHi3miB. PamiocTiiikicth pociuH. PamiocTiiKicTh CcCaBIliB.
PanmiouyTimBich 0io1eHO31B. (2 TOAMHM)

Jleknis 12. MeToau OLIHKM PafioYyTIAMBOCTI KIITHH Ta OPraHi3MiB pI3HUX CHUCTEM
opranizamii. OcoOJMBOCTI [ii Ha JKMBI OpraHi3MM MaJUX JI03 10HI3YIOUUX
BUIIPOMIHIOBaHb. (2 TOHHN)

Ceminap 3 (1 roguna)

PaniouyTnuBicTh Ta paalOCTIMKICTh Oprani3MiB. OLIHKa KIJTbKICHUX XapaKTEPUCTUK
PaAlouyTIMBOCTI Ta PAAIOCTIMKOCTI KIIITHUH, TKAHUH, opraHi3miB. Kpusi «go3a-edexT»
Ta X OCHOBHI napametpu. [licispamiariiine BiTHOBICHHS.

PexomenioBana Jiteparypa: [1-8].
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Tema 9. IlocTpagianiiiHe BiIHOBJIEHHS KJITHH BiJl NMOTEeHUIHO JieTaJbLHUX Ta
Cy0JIeTaJbLHUX MomKoKeHb. [licasipanianiiine BigHoBJIeHHs pocuH i TBapuH (4
TOAMHH)

Jleknisi 13. [lIpomecu BiIHOBJICHHS B OINPOMIHEHOMY oOpranizmi. Pemnaparriiine
BigHOBJIeHHA. [IpoliecH BIAHOBICHHS Ha KITHHHOMY piBHI. Pemapamis JTHK. (2
TOAMHH)

Jleknisn 14. Ilicnspaniariiine BiHOBJICHHS POCAWH 1 TBapuH. Pemnomnymsiiiine
BiHOBNIEHHS. PereHepamisi TkaHWH, opraniB. PamioamanTaitis. MOoXIUBOCTI
VOPaBIIHHS TPOIECaMU MiCIsIpaaiaiiHOro BiTHOBICHHS. (2 TOAMHM)
PexomenioBana Jgiteparypa: [1-8].

Tema 10. PagioGiosiorist iroquHu Ta ynpapiiHHsa pagiodiosoriyunum edexrTom (2
TOAUHH)

Jlekmiss 15. [lomsarrts mpo mnpomeHeBy xBopoOy. ['octpa Ta XxpoHiuHa QopMmu
npoMeHeBoi xBopoOu. CTyIeHi IMPOMEHEBOi XBOpPOOW, MaTOreHe3, JAiarHOCTHKA Ta
JiKyBaHHS. XapaKTepUCTHKA OKPEMHUX PaJioNpOTEKTOPIB Ta MeXaHi3MiB iX mii. (2
TOUHM)

PexomenoBaHna jgiteparypa: [3, 6, 9].

3MICTOBUI MOJYJIb 2
OCHOBHU PAJIOEKOJIOI'TI TA PAIIAIIMHOI BE3IEKMN.

Tema 11. IlonsaTTs pagioekoJiorii Ta CLUIbCHKOrOCHOAAPCHLKOI PaXioeKoJIorii.
Mirpauiss pagioHykaIigiB B npupoaHux exkocucremax. Kamepni mopeni B
paaioekoJiorii. PagioemHuicTsb (6 roaun)

Jlekmiss 16. OcHOBHI TOHSATTA Ta TMapameTpu B pajioekonorii. Jlozumerpis B
paaioexosiorii. 3arajabHi 3aKOHOMIPHOCTI Mirpaiii pagloOHYKIiJlIB y MNPUPOJTHOMY
cepenoBuilll. Mirpamis pamioHyKIiaiB B atMocdepi. Mirparis pamioHyKIIAIB Y
IpyHTi. Mirpaitisi paiioHyKJIi/IiB y BoJoiMax. (2 roquHu)

Jlekuis 17. ABapis Ha Yopuoomnbcbkii AEC. Pamioekosoriydi Hachikyd aBapii Ha
YAEC a5 ekocucteM. (2 rOAUHHM)

Jleknis 18. Tlonsarrs pagioemHocTi ekocuctemMu. KamepHi moneni B pajiioeKoJorii.
Pons OloTM sIK €m0 HAKONWYEHHS pagloHyKIiaiB. PanioeMHICTh MOpPCHKOI
eKOCHCTEMH. Pa/lioEMHICTh JIICOBOI €KOCHUCTeMH. PanioeMHicTh arpoekocuctemu. (2
TOAUHM)

Ceminap 4 (1 ronuna)

Ho3umeTpiss B pasmioekosorii. OCHOBHI TOHSTTA Ta OJWHUIN B PagiOEKOJIOTIi.
[IpakTuHEe BHUKOpPUCTAaHHA KaMepHUX Mojeneil. IIpakTuuHe 3acTOCyBaHHS MoOJENl
pamioeMHOCTI. PamioeMHICTh pi3HUX THITIB €KOCHUCTEM.

PexomenoBaHna Jgiteparypa: [1, 3, 6-11].

Tema 12. HaaxomxeHHsi pagiOHYKJIIIB B POCJMHU Ta OPraHi3MM TBapHH.
InkopnopoBani pagionykiaiau (4 roguHu)
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Jlekuis 19. HagxomkeHnHsa paaioHykmiiiB B pocauHu. [lozakopeHeBe HaIXOIKEHHS.
Kopenese HagxomkenHs. Crienudika BHIIB POCIUH MIOI0 HArPOMa/KEHHSI OKPEMHUX
pamionykmiaiB. OcoOJUBOCTI MOBEIIHKH PaJiOHYKIIIIB B JIICOBUX OioreHo3ax. (2
TOAMHH)

Jlekuism 20. HangxomkeHHs pamioakKTHBHUX pPEUYOBHH JIO OpraHi3My TBapHH.
Oco6auBOCTI 010JI0T1YHOI 1T IHKOPIIOPOBAHUX PAMIOHYKIIAIB. [IpuHIMIM 103UMeETpii
BUIPOMIHIOBaHb 1HKOPIIOPOBAHUX PaTIOHYKIiAIB. [IporHO3yBaHHS HaJIXOKCHHS
PaliOHYKIIIIB B CLILCHKOTOCIIOAAPCHKI POCIUHH 1 OPraHi3M CLIbChKOTOCIIOAAPCHKUX
TBapuH. (2 TOAUHM)

PexomenoBana jgiteparypa: [1, 5, 6, 10-12].

Tema 13. 3axoam 3i 3MeHIIEHHSI BMiCTy PpaJiOHYKJIiAiB B NPOXYKUII
POCJUHHHUITBA i TBAPUHHUITBA (6 TOAUH)

Jleknis 21. OcHOBHI NMPUHIMIK OpTaHi3aIlli BEJIEHHS CLILCHKOTO TOCMOJapCcCTBa Ha
3a0pyIHEHUX pagioHyKIigaMu Teputopiax. OOpoOITOK TIpyHTY. 3acTOCYBaHHS
XIMIYHUX METIOpPaHTIB 1 JOOpUB. 3MiHA CKJIaJly POCIUH y CIBO3MiHI. 3MIHA PEKUMY
3pOIICHHS. 3aCTOCYBaHHS CHEIlialbHUX PEYOBUH Ta MPUHOMIB. (2 TOAUHHU)

Jlekniss 22. OcHOBHI MPUHOMH 3MEHIICHHS MEPEX0ay PaJlOHYKIIAIB B MPOIYKIIIIO
TBapuHHUIITBA. [lokpaieHHs kopMoBOi 0a3u. 3MiHa pallioHiB. BkItodyeHHsS 10
parioHiB J00aBOK 1 MpemnapaTiB, IO MEPEIIKO/KAIOTh MEePEXOoly pPaTlOHYKIiIIB B
MPOIYKLIO. (2 TOAMHM)

Jleknisgs 23. OuuiieHHS CUIBCHKOTOCIOAAPCHKOI MPOAYKIi BIJ PaJlOHYKIIIIB.
OunieHHsT TPOAYKIIT POCTMHHHMITBA. OUYHINEHHS NPOAYKIi TBapUHHHUIITBA. (2
TOJAUHH)

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

Tema 14. BukopucraHHs iOHi3ylOUHX BHIPOMiHIOBaHb Yy Ppi3Hux cdepax
AIAJILHOCTI JIIOAMHHU (6 TOAMH)

Jleknis 24. PapmiamiiiHa TexHika, 1[0 BUKOPUCTOBYETHCS B PaaiailiitHO-010710TI4HUX
TEXHOJIOTISIX.  BHUKOpHUCTaHHS  10HI3yIOYMX  BUIPOMIHIOBAHH B  CLIBCHKOMY
rocroaapcTai. (2 roauHm)

Jlekniss 25. BuxopucTaHHsS 10HI3YIOUMX BUIIPOMIHIOBaHb B MEIUIIMHI, Xap4yoOBii
npoMucioBocTi. PamiamiitHa crepuiizaiiisi, macTepu3ailisi Ta KOHCEpBallis MPOIYKIIii
POCIIMHHHUIITBA, IUIOAIBHUUTBA 1 TBapUHHUITBA. 3acTocyBaHHs [B y IikyBaHHI
XxBop00. (2 roquHm)

Jleknisi 26. MeToa 130TOMHUX 1HAUKATOPIB B O10Jiorii Ta ekosiorii. MiueHi aToMH.
PanioaktuBHi 1 cTaluabHI 130TonM. MiueHi cnonyku. [HaukaTtopHa go3a. OCHOBHI
[UIIXM 3aCTOCYBaHHS 130TOMHHUX 1HAUKATOPIB Yy MJOCHIDKEHHSX 3 POCIMHAMM.
JlocmiDKeHHST TPAHCHOPTY Ta PO3MOIIY B POCIHUHI OKpEMHUX €JIeMEHTIB. BuBueHHs
poOJIi TEBHUX PEUOBMH Yy MeTabomizmi pociuH. OcoONMBOCTI BUKOPUCTAHHS
PaIIOAKTUBHUX  130TOMIB y  BEreTAIlilMHUX Ta  TOJBOBUX  JIOCIIIKCHHSIX.
PanioaBrorpadis. (2 rommHu)

Ceminap 5 (1 roquna)
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Bukopuctanus 10HI3yIOUMX BHIIPOMIHIOBaHb B OIOJOTIYHHUX Ta EKOJIOTTUHUX
nocipkeHHsXx. llepeamnociBHe OMpPOMIHEHHS HACIHHS — CUIBCBKOTOCIOAAPChKHUX
pOCTUH Ui  TPUCKOPEHHS, TIPOPOCTaHHS, PO3BUTKY Ta 30UIBIIEHHS  iX
IPOIYKTUBHOCTI. MiueHi aTOMH.

PexomengoBana Jireparypa: [1, 3, 6, 10].

Tema 15. lIporupanianiiinuii 3axuct i pagiocencudiiaizamisi (4 roguHmn)

Jleknis 27. Ilpotupamiamiitauii GloyOTIYHMIA 3aXUCT 1 ceHcuOum3arisa. Pi3uuHi Ta
XIMI4HI pa/ilo3axuCHI Ta pailoCeHCUOLTI3yI0ul PakTopu. (2 rOAUHM)

Jlekuis 28. 3axucT HABKOJIMIITHHOTO CEPEIOBHUIIA B/l PaJAIOHYKIITHOTO 3a0pyIHEHHS.
Oco0amBocTi MiHIMI3aIli HATXOMKEHHS 1 HAKOMHYEHHS PaJlOHYKIIIJIB B OpraHi3M
JMOAVHU. (2 TOAUHM)

PexomenoBana jgiteparypa: [1, 3, 6, 12].

Tema 16. Pagiauniiina 6e3nexa Ta ocHOBM pajaiauiiinoi ririeuu (4 roauHu)

Jleknis 29. [Mpunnunu pamianiinoi 0e3nexu. [IoHATTS A0MycTUMOTO (MIPUHHSATHOTO)
pusuky. Kateropii ocib, 1o OmnpomiHIOIOThCS, Ta iX perjiameHTarlis. PamiamiiiHo-
riri€HIvHI PETIAMEHTH. HopmyBanns BMICTY PaIIOHYKIIIJIIB B
CUIBCHKOTOCTIONAPCHKUN TPOIYKITIi. (2 TOAUHHI)

Jleknism 30. Pamiamiiiai amapii. Kiacudikamis pamianiiiaux asapiii. OcHOBHI
KOHTP3ax0Jd MNpU pajlaniiHux apapisx. llpukmanum pamgianidHux aBapid  Ta
IHUUAEHTIB. [IOHATTS KynbTypu Oe3neku. (2 roguHu)

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

KOHTPOJIL 3HAHB I PO3MOJLI BAJIIB, IKI OTPUMYIOTh
310BYBAUI

KoHTpob 311iCHIOETHCS 32 MOYJIBHO-PEUTUHTOBOIO CUCTEMOIO.

VY 3MmicroBuii Mmoaynb 1 Bxoasate Temu 1-10, y 3mictoBuii Mmoaynb 2 — temu 11-
16.

Buu KOHTPOITIO - MOTOYHUH 1 T1JCYMKOBUH.

[ToTouHui KOHTPOIH 3AINCHIOETHCA 1] Yac MPOBEJACHHS HABYAIBHUX 3aHATH 1
Ma€ Ha METI PeryJisipHy MepeBipKYy 3aCBOECHHS CllyXxauaMH HaBUaJLHOTO MaTepiaiy.
dopMu TIPOBEACHHS TOTOYHOTO KOHTPOJIIO TMiJ Yac HaBYAIBHUX 3aHATh. YCHE
OTMMTYBAaHHS, TECTOBUH KOHTPOJIb, CAMOOIIIHIOBAHHS, TIIepeBipKa MPaKTUIHUX
HaBHYOK.

OuiHoBaHHs 32 (OPMAMHU OTOYHOT0 KOHTPOJIIO:

3mictoBuii Mmonynb 1 | 3mictoBuit Mmonynb 2 | 3amik | [TizcymkoBa
Makcumanbna | [lorounuit | Tectr 1 | [lorounwmii | Tect 2 OIlIHKa
KUIBKICTh KOHTPOJIb KOHTPOJIb
OaniB 15 15 15 15 40 100
Cyma 30 30 40 100
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Jlns acmipaHTiB, siKi HaOpanu 3a pe3ynbTaTaMyd MOTOYHOTO KOHTPOJIO Y JBOX
3MICTOBUX MOJYJISIX CYMapHO MEHIIY KIJIbKICTh OaiB, HIK KPUTHYHUN MiHIMYM 60
0aiiB, MPOXOKCHHS JTOJaTKOBOTO TECTYBAaHHSA € OOOB’SI3KOBHM JJIsi JOIYCKY [0
3QUTIKY.

[TincyMKOBHIA KOHTPOJIb MTPOBOAWTHCS HA OCTAHHBOMY MPAKTUIHOMY 3aHSTTI 1
CKJIaJIa€ThCS 13 CyMH OalliB YCiX 3MICTOBHX MOJTYJIIB.

3aranpHa OIIHKA 32 BUBYCHHS KYPCY CKJIQJAETHCSH 13 CYMH OIIHOK, OTPUMAaHUX
IIPH MiICYMKOBOMY KOHTPOJIi, Ta OI[IHKH, OTPUMAaHO1 Ha 3aJIiKYy.

IIkana oniHIOBAHHSA aKa/JAeMiYHOl YCHINIHOCTI acmipanTa

PiBeHb nOCATHEHD Or1iuka O111HKa 3a HaIlOHAJILHOIO
(6asm 3a ocBiTHIO AisibHICTE) | €KTC/ECTS mkaoro (National grade)
90 - 100 A Binminno (Excellent)
75-89 B noodpe (Good)
60— 74 C 3amoBiibHO (Satisfactory)
1-59 D He3anoBibHO (Fail)

MeToau HABYAHHS

[TosicHIOBAJIBHO-1JIFOCTPATUBHI, YaCTKOBO-TIOIIYKOBI, MPOOJIEMHO-TIPOrPAMHOTO
HABYaHHS, MOIIYKOBI, CHOHYKaJIbHI, JOCTIAHUIBKI. JIekiii mpoBoasThes y ¢opmi
Oeciau, AUCKYCli 3 BUKOPUCTAHHSIM MYJbTUMEIIMHOTO CYNpOBOKYBaHHS Ta Power
Point mpesenTariiii, cxem, aiarpam, po3gaTKOBOTO matepiany. JlaGopaTopHi 3aHSTTS
IPOBOJATHECA B Jlaboparopii Biaauty Oiodizuku 1 pamiolionorii y mpoOiIeMHO-
HAyKOBIW, EKCTIEPUMEHTAILHIN Ta JOCTITHUIBKIN PopMax

TexHiuHi 3ac001 HABYAHHSA
[IpoekTop MynbTUMen1IHNI; HOYTOYK, 1o3umMeTp «lIpum’ate», « CEI'-05».

MarepiasnibHe 3a0e3ne4eHHS AUCUUILITIHA
AyauTtopii, 1abopaTopHI IPUMIILIEHHS BiAALTYy 010(13KH 1 paaio610a0rii.

PEKOMEH/IOBAHA JIITEPATYPA

OcHoBHa JiTepaTypa

1. T'ynxos [.M. Panio6ionoris: [TigpydHuk 1j1s BUIl. HaBYaIbHUX 3akiamiB. — K.:
HVYBIill Ykpainu, 2016. — 485 c.

2. I'pom3uncekmii JI.M. Pagio6ionoris. — K.: JIuGias, 2000. — 448 c.

3. Kyrtmaxmeno 10.0., Boitminekuit B.M., Xwxusk C.B. PamioGionoris:
nigpyunuk — K.: BIIL «KuiBcbkuit yniepcuter», 2011. — 543 c.

4. Kmumenko M. O., Kimmmenko O. M., Knmumenko JI. B. K49 Pamioekomnoris :
nigpyunuk. — Pisae : HYBI'TI, 2020. — 304 c.
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5. Yopnobunscrka katactpoda / 3a pen. B.I'. bap’sxrapa. — K.: HaykoBa nymka,
1996. — 576 c.

6. Kyrnaxmenos FO.0O., Koporoain B.I., KonsroBep B.K. OcHoBu paaioexosnorii.
— K.: Buma mxomna, 2003. — 320 c.

7. Bonnunskuii B.M. Panio6ionoria / B.M. Boumunekuii. — K. : Buma mkona,
1990, - 255 c.

8. . aBumenko B.M. Pamio6ionoris: [HaBuansHui nociOHuK]| /B.M. JlaBuaeHko. —
Muxonais: MJIAY, 2008. — 241 c.

9. I'purop’esa JLI. loHizytoue BUIpOMiHIOBaHHS Ta MOro BITUB Ha JroauHy. / JLI.
['puropesa, F0.A. Tominin, .M. PoxkoB. — Muxkonais : MAI'Y im.. Ilerpa Morwum,
2008. — 208 c.

10. I'ynxoB [.M. Cinscbkorocnomapchbka pamiooionoris / .M. I'ynkos, M.M.
Binniuyk — XKutomup : XKJIAY, 2003. - 472 c.
11. Kirno B.O. OcHoBu panio6iosiorii Ta panioekosorii. HaBuanbHuit

nocionuk / B.O. Kinno, C.B. [Nomimyk, [.M. I'ynkoB — K. : Xaii-Tek Ilpec, 2007. —
320 c.

12. Hopmu pamiamiiinoi 6e3nexku Ykpainu. (HPBY-97). Kowmiter 3 nutanb
TITIEHIYHOTO perjiaMeHTyBaHHs. HarioHanpHa KOMicCis 3 paaiallifHOro 3aXucTy
HaceseHHs Ykpainu. JlepxkaBHi ririediuni Hopmatusu. K., 1997. — 121c.

13. OcHOBHI caHITapHl MpaBuUjiia MPOTUPATIAINNAHOIO 3aXHUCTy YKpaiHu
(OCITY2001). - K.: MO3, 2001. — 136 c.
14. Tkauenko I'"M. OcHoBu pajiaiiitHOi Oe3meKku Ta MPOTUPaIIalitHOTO

3aXUCTY MpHU poOOTI 3 JHKEpeTaMu 10HI3yI0OUUX BUIPOMIHEHb (METOIUYHI BKa31ByH) /
I''M. Txauenko, M.M. Jlazapes, B.O. Kinno — K. : HAY, 2005. — 52 c.

JonxarkoBa Jiteparypa

1. http://moikompas.ru/compas/radiation - BriuB i0Hi3yr0uoro BUIIPOMIHIOBAHHS Ha

IIPOLIECH CTapiHHSA

http://www.altermed.ru/articles.php?cid=3329 — [IpomeHeBa xBopoOa

3. Ilpaktukym 3 pamio6iosnorii: mocionuk / O. O. yrypos, T. B. AnanbeBa. — Jl.:
JITPA, 2015. — 64 c.

4. Papmiamivina menunmua: nigpyyHuk / B. ®@. Ilouepnsera, JI. M. Bacwsko, T. O.
XKyxkosa Ta iH. — JIpBiB : «Marnomist 2006», 2021. — 176 c.

5. http://ekosvit.nepopsa.com/radioekologija/
http://uiar.org.ua/UKkr/eighth.htm

7. Kamityna O. Pamiaiis 1 cinbebke rocnogapctBo / O. Kanityna // CinbebKuii yac. —
2004. - Ne 19 (498). — 17 6epesns. — C. 4-5.

8. KonosasioB B.C. Bpomxkeni Baau cBiiicbkux TBapuH BHaciiiok aBapii Ha HAEC /
B.C. Konosanos // - TBapunnuutso Ykpainu. — 2007. - Ne 2. — C. 17-18.

9. biodizuka riapodbiontiB. Kypc mekmiit. Jyagauk C.B. Ilentp HaBuambHOI
miteparypu, 2018 p. — 280 c.
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