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1.MeTta nucHMILTiHN.

BiamoBigHO 10 OCBITHROI IpOrpamMu MeTa AUCIUILTIHU: 3a0€3MEYUTH SIKICHY TCOPETHYHY
1 NMpakTHUYHY MiATOTOBKY AacHipaHTa, SKi CHeUiali3yloThcs B 3arajbHOi Oioyorii 3 NMHTaHb
MIPUHIUIIIB ICHYBaHHS PI3HUX THIIB TiIpO0IOHTIB MpH ii MPUPOIHOI Ta AHTPOIOTEHHOI pasiartii
pi3HOrO CTyIeHs, Yacy Ta CHJM BIUIMBY Ha BOJHI CHUCTeMH M Oe3mocepeiHbO Ha BOJHI
opranizmMu. B 3B'i3Ky 3 M mporpama ckiiajieHa TaKUM YAHOM, 1100 O3HaHOMHUTH acIipaHTiB 3
OCHOBHHMH BJIACTUBOCTSIMU TPOHUKHEHHS MPOMEHIB 3 YAaCTOK Ta €JIEKTPOMATHITHUX XBUJb Y
BOJy, 3MiHA SIKOCTI SIKOi Ta 3apayKEHICTh SKOI MPSIMUM Ta ONOCEPEIKOBAHO YMHOM BILIUBAE HA
IPOSIBU BOJHOTO JKUTTS, JATH 3HAHHS NP0 METOAM Ta MiAXOAU, U0 JAIOTh MaKCHMaJIbHY
e(eKTUBHICTh IS 3aXHCTy BIiJl ONPOMIHEHHsS BOJIHUX TBAapWH Ta POCIWH, (I3UYHI,
(apMakosoriyHi Ta XiMiYHI 3aX0JH IJIsl BIIHOBJICHHS iX OpraHi3MiB B IJIOMY, @ TAaKOK OpraHiB
a00 HaBITh OKPEMUX 3araJIbHUX METa0O0JIIYHUX PEaKITii.

2.IlonepeaHi BMMOIM /10 ONAaHYBaHHs1 a00 BHOOpPY HABYAJbHOI JMCUMILIIHU (32
HAsSIBHOCTI).

3. PesysbTaTH HABYAHHA 3a JMCHHUILIIHOK Ta iX CHIBBiAHOLIEHHSI i3 NMPOrpaMHUMM
pe3yJbTaTaMi HABYAHHA

B pesynbraTi 3aCBOEHHS IMCUMILTIHY 37100yBay MOBUHEH 3HATH:

— mpenMeTHy obnacte (6iojorii) Ta oOmacti mpodeciiiHoi misiapHOCTI y o0mjacTi
paniobionorii ripoOioHTIB,;

— TEOPETUYHI Ta METOJI0JIOTIYHI METOMKH II0JI0 paaio0ioJIoTii riipoOioHTIB;

— NPUHIUNH 3MiH, 0 BiAOyBarOThCA y BOAI IpH ii 3a0pyIHEHHI BiJ MPUPOJHUX Ta
AHTPOIIOTEHHUX JDKEPEIT pajialtii;

— MeTONl 3aXHMCTy BOJHUX OpraHi3MiB mpH [Iii pPi3HUX 03 ONPOMiHEHHS
€JIEKTPOMArHiTHUMH XBHJISIMH T BUCOKOCHEPTeTUYHUMH YaCTUHKAMU;

— MIXOH J0 KUTTETISTTLHOCTI BOJHUX POCIUH Ta TBAPUH 3 METOIO 3MEHIIIEHHS e(eKTIiB
BIUIMBIB PI3HOMAHITHOI pajiarii;

— OCHOBHM OJIOKYBaHHSI HETaTMBHHMX BIUIMBIB 32 JOTIOMOTOI0 XIMIYHHUX Ta O10JIOTTYHHX
areHTiB Pi3HOT PUPOJIH.

BMITH:

— 3aCTOCOBYBATH 3HAHHS y MPAKTUUYHUX CUTYyaIisIX;

— nepeadayaTy HAOLIbII e()EKTUBHI METO/IM 3aXUCTY BOJHUX KUBUX CUCTEM IPU PIZHUX
CTYINEHSX ONPOMiIHEHHS;

— TPOBOJWUTU MPOLECH BIAHOBIEHHS CTaHy BOJHUX CHUCTEM IIpU PI3HUX BaplaHTax
OTIPOMIHEHHSIX;

— TMPOBOJMUTH OIIHKY HASBHOCTI PATIOaKTUBHUX PEYOBHH y BOJI Ta BOJHUX KUBUX
cucreMax;

— NPONOHYBAaTH HAaWOLIbII €(EeKTUBHI METOJIM 3aXMCTY Ta BIJHOBJIEHHS BOJHOI 010TH Ta
HaBKOJIMIIHBOTO CEPEJOBHIIIA;

— TPOBECTH BHpaxyBaHHS HEOOXIJHI MapaMeTpu CHCTEMHU 3aXHCTy BOJHHUX
rizpobiopecypciB BiJl ONPOMIHEHHS Pi3HOI MPUPOIU Ta CKIIAJHOCTI.



4.CTpyKTYypa HABYAJIBHOI JTMCUMILTIHM.
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Tema 1. IlpuHnunu BU3HAYECHHS | 2 10
MUTOMOI CyMapHOi O- 1 -aKTHB—
HOCTI Ta TMUTOMOi aKTHUBHOCTI
PamiOHYKIMIB Yy Tpodax BOMIH.
BHecok muTHOI BOaM B CymapHy
703y OINPOMIHCHHS HaCEJCHHS.
ETanu pagio-KOHTPOJIIO BOIU

Tema 2. Crenudika Binbopy mpob | 2 2 12
BOJIW 3 pi3HUX kepen. llepemik
METOAMK PaialliifHOr0 KOHTPOIIO
MMATHOI BOJM Ta piOOTOCIomapch—
koi Boau. KoHTpoIb SKOCTI pe3y—
JbTATIB BUMIPIOBaHb NPH peali—
3aii METOAMKH B J1a00paTopii.

Tema 3. Hocii pagionykmigiB ue— | 2 2 12
pe3 memOaHHi Oap'epw, iX MOB's13a—
HICTh 3 IHAMKATOPHUMH KIJTbKO—
CTAMHU iHIIOT PEYOBHHHM. IX Tepe—
X0AM dYepe3 XiMiuHiI abo (i3uuHi
IpoIecH

Tema 4. PamgioxiMiuHi METOIUTH | 2 2 12
BU3HAYEHHS ITNTOMOI aKTHBHOCTI.
dikcaris pagiOHYKIIIiB B JKUBIH
Maci Ta Toumo BigMupae. Crienu—
¢ika HaKONMYEHHS PaJIOHYKIIIIB
y BoaHux opranizmiB. Koedirient
HAKOMUYEHHS y PI3HUX TKaHMHAX
Ta MOT0 BU3HAYECHHS.

Tema 5. Brtu ¢i3uunux ¢akro— | 2 2 10
piB Ha HAKONWYEHHS PaJloOHyKIi—
niB. BrumB pH Tta ¢i3uko-ximiu—
HOTO CTaHy paJlOHYKIiJiB Ha ix
HAKONHWYEHHS BOJHUMM POCIUHA—
MU, CE30HHICTh Ta HAKOTIMYCHHSI.

Tema 6. HaxommyenHs pamio— | 2 2 12
HYKJTi/IiB BOJHUMHU POCIMHAMH B
3aJIe)KHOCTI Bl KOHIIEHTpAIlii 30—
TOMMHUX Ta HEI30TOMHUX HOCIIB.
PafiouyT/MBICTh PI3HUX TiApo0i—




OHTIB.

Tema 7. Hakommuenns pamioHy— | 2 2
KB pI3HUMH BHUJaMU TPICHO—
BOJHUX TBapuH. Haxonn4eHHs
JUYMHKAMHU Ta 1Kporo, pubamu B
aKBapiyMax, TeXHIYHUX €MHOCTSIX,
Ta TPUPOJHIX yMOBaxX. MIIHICTh
(ikcarii pagloHyKIIiIiB.

10

Tema 8. HakonwuenHs pamiony— | 2 2
KJIIJIIB TPYHTaX BOJAOEMIB. Tumm
JOHHUX TIPYHTIB, BIUIUB KHC—
JIOTHO-TY’)KHUX YMOB BOJM Ha
MPOIIeC HAKOMYEHHSI.

10

Tema 9. Paniouytnusicts | 2 2
riIpoOiOHTIB TpU  ONPOMIHEHHI
30BHIIIHIMHU JDKEepesaMu pajiariii.
PagiouyTiuBicte mpm  pagioak—
THUBHOMY 3a0py/THEHHI BOJIONM

12

10

Tema 10. Beprukanpaa Mirpamis | 2 2
PafioOHYKIIIIB B TPYHTAX BOJOMM.
Minnicte  (ikcamii HYKJIHIIB B
IpyHTax BonoiiM PosmonineHHs
PamiOHYKJIIIB 32  OCHOBHUMH
KOMIIOHEHTaMM BOJOHMMH. [le3ak—
THBAIliSI BOJAU B CIIA0OMPOTOYHHX
BOJOMMax

12

BCbHOT'O 20 18
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_3 _cemecTp

Tema 1. Ilpunnunu BusHaveHHs | 1
MUTOMOI CyMapHOi O~ 1 B-aKTUBHOCTI
Ta MUTOMOI aKTMBHOCTI PaJiOHYKJIi—
niB y mpoOax Boau. BHecok muTHOL
BOJIM B CyMapHy 103y OINpPOMIHEHHs
HaceJIeHHs

H
o

Tema 2. Cneumdika Bimbopy mpobd 1
BOAM 3 pi3HuX kepen. [lepenik me—

14




TOJUK pajialliifHOrO KOHTPOJIIO MUT—
HOI BOAM Ta pUOOTOCIOAAPCHKOT
Boau. Etanu pamianifHoro KOHTPOIIO
BoaU. PamiouyTimBicTh TiIpOOIOHTIB
Opd  ONPOMIHEHHI  30BHINIHIMHU
JOKEpesia—Mu pajialii.

Tema 3. PamioxiMiuHe BH3HA4YE€HHS
MUTOMOI ~ AKTHBHOCTI  IPHUPOJHUX
pamionykmiaiB 'y Boai. Crenudika
HaKOIMYCHHS PaTiOHYKIIIIB Yy BOJ—
HUX opranizmiB. KoedimieHT Hako—
MUYCHHS Yy PI3HUX TKAaHHHAX Ta HOTO
BU3HAYEHH.

14

Tema 4. Hocii pamioHyKIiiB 4epes
memOaHH1 Oap'epu, 1X MOB'I3aHICTH 3
IHIUKATOPHUMHU KIJTBKOCTSMH 1HIIIOT
pedoBMHH. IX mepexomm uyepes Ximi—
4Hi 200 (Hi3UYHI TPOLIECH.

14

Tema 5. HakonmueHHs paIiOHYKITiIiB
NPiCHOBOJIHUMHU pociinHamu. Hakorum
YeHHS B 3aJICKHOCTI BiJ] KOHIICHTpa—

14

Tema 6. Brumus pH Ta ¢izuko- ximiu—
HOTO CTaHy paaiOHYKIiJIIB Ha IX
HAKONTMYCHHS BOJHHMH POCITHMHAMH.
BriuB ce30HHOCTI Ha HAKOITMYEHHS.

14

Tema 7. Hakonmu4eHHs paniOHYKIIi—
JIiB PI3HUMH BHJAMHU TPICHOBOJHHUX
TBapuH. HakomuyeHHs: TMIMHKAMH Ta
ikporo. ®Dikcalisi pagiOHYKIIIIB B
JKMBIHM Maci Ta TOW 110 BiAMUPAE

14

Tema 8. HakonudeHHs paioHYKITiIiB
pubamu B akBapiymMax Ta IPHUPOJIHIX
yMoBax. Mirparmisi pafioHyKIidiB 3
1Kporo B yac HepecTy. MilHICTh (Pik—
cauii paJlioHyKJIi/1iB B Oprasi3mi puo.

14

Tema 9. HakonuyeHHs paliOHYKIi—
JiB I'PYHTaxX BOJOEMIB. THUIIN JOHHUX
IPYHTIB, BIUIUB KHCIOTHO—TYXHHUX
YMOB BOJI Ha MIPOIEC HAKOTIMYCHHSI.

14

10

Tema 10. BeprtuxkanpHa wirparis
PaAlOHYKIIAIB B IPyHTaxX BOAONM.
Minnicte  ¢ikcamii  HYKIWIIB B
IpyHTax BojoiiM.  PosmnoaineHHs
PaliOHYKITi/IiB 3a OCHOBHUMHU
KOMIIOHEHTaMH BOJONMH.

14

BCbhOI'O

140




5. Kpurepii Ta 3aco0u oniHroBaHHSs
5.1. HIkaJja BigzmoBiTHOCTI OLiHIOBAHHSA:

Binminno/Excellent 90-100
JHobpe/Good 82-89
3apaxoBano/Passed 75-81
3anoBinbHO/Satisfactory 64-74
60-63
Hezanosinpuo/Fail He 3apaxopano/Fail 0-59
5.2. @opmu Ta opranizamisi Ol[iHIOBAHHS:
IloTouyHe OLiHIOBAHHA (1eHHA opMa HABYAHHS):
Dopma oyintosanns Tepminu oyintosanns | Maxcumanvha

(muodrcoenn) KinbKicmb 6anie
Oyiniosanus  npakmuuynux  pobim 3a | 4—18 36 (4x9 banis)
memamu Ne2-10
Oyiniosanns pieHs suxonanusn | 8 — 19 40
iHousidyanvrozo 3as0ants (A0)
Oyiniosanus pieHs 6uKomanus 3aedaus | 15-17 24

o051 camocmiunoi pobomu (npezenmayis)

MakcuMaJbHA KIJBKICTH 02J1iB 32 MOTOYHE OLIHIOBAHHSA

100

IloTouHe oniHIOBAHHSA (3204Ha dopMa HABYAHHS):

NPONOHYEMbCA MAKUU nepenik Qopm oyiHio8aHHs, AKUU

Modice Oymu  OONOBHEHO

(ckopouero)

Dopma oyinOBaH s Tepminu oyinoeanns | Makxcumanona
(muodrcoenn) KiIbKicmb 6aie

Oyinosanns  1abopamopnux podim 3a | 2-3 40 (4x10 6anis)

memamu 2,3,5,10

Oyintoeanns pieHs. suxonanus | 19 40

inousioyanvrozo zasdanns (KHP)

Oyintosanns pieHsi BUKOHAHHS 3a80aHb | 19 20

0151 camocmilnoi pobomu (npezenmayis,)

MaxkcumajibHa KijJIbKiCTh 0aJ1iB 32 IOTOYHE OLiHIOBAHHA 100

HincymkoBe ouninBaHHA (1eHHA dopMa HABYAHHA):

Dopma oyiHO8aHHA Tepminu

(muodicoenn)

oyinto8anHs | Maxcumanvua — KilbKicmo
oanie

Judepenuiinuit 3aiik

19

100




IHincymxoBe ouinioBaHHd (3a04HA (hopMa HABYAHHSA):

Dopma oyino8anus Tepminu oyinoeanns | Makcumanona — KinobKicmo
(mudicoenn) banie

JudepeHtiianiA 3aTiK 19 100

6.IHcTpyMeHTH, 00JI1aTHAHHS Ta MPOrpaMHe 3a0e3neYeHHs], BAKOPUCTAHHS SKHX
nepeadayae HaBpYaJbHA TUCHUILIIHA (Y pa3i moTpedn).
Mynerumeniitne oOnagnanHs (mpoexktop Acer x1160 DSV0705-1 mr, ViewSonic
PJD51230-1 T, MyJIbTUMEIIHHUI eKpaH).

[Tnanmeru: Lenovo Tab M10 (HD) TB-X505F- 2 mur.
Mo0GinbHiI pucTpoi 3 migKIIoueHHsM 10 Internet.

Hoyt6yxu: HP 530 CND819DK5P -1 mrT. 2005 p., AsusX51L 15G10N375920 -1 mir.
2016 p.

Komm’rorepu, 36ipHi cucremui 60ku: Pentium(R) Dual-Core CPU E5800 - 1 mr., Intel
(R) Celedrom (R) CPU — 2 mwr., Intel (R) Core (TM) 2 CPU- 2mr., Intel (R) Pentium(R)
CPU- 1 mt. 3 miakaroueHHAM 10 Mepexi Internet.

Mouwitopu: LG 25UM58 3/LED — 3 mt, SyncMaster 79DC- 1 .,

[Iporpamue 3abe3mneueHHs I OpraHi3allii JUCTAaHI[IHHOTO HABYAHHS 1 KOMII FOTEPHOTO
tectyBanHss Windows 10 Pro, Windows 7 Pro. ITaketu npukiagaux nporpam: Microsoft Office
2007, 2016 (MS Word, Exel, Access); I1O TSView7 (mus muronoriuydoro anaiisy).Adobe
Reader; Internet Explorer; Google Chrome; Office 365 (6e3komiToBHI mporpamu).

JlaGoparopHe oOiaiHaHHS JJi IPOBEIEHHS €KCIIEPUMEHTAIbHUX AOCTII)KHEHb U POBa
Hacazka Sciencelab T500 5.17M -1 wt, AmScope FMAO050 -1 mrt. 2020 p.

Poxu BBemennss B ekcmiyaraniro 2000-2005, 2012-2016; 2019-2020, pik ocTaHHBOTO
PO UTAKTUIHOTO OTJISAY Ta MOTOYHOTO peMOHTY oOamHanHs — 2019.

7. PexoMeHI0BaHa JiTepaTypa:

OcHoBHa (0a3oBa)
1. I'ynkoB L.M., T'aituenko B.A., Kammapos B.O. Pagioexosnorisa: HaBuanbHuii nmociOHuk. /3a
penakuietro akanemika HAAH Vkpainn .M. I'yakoBa. Bua. 2-re qomnoBHEHE. CTEpEOTUITHE.—
Xepcon.:OJIII TUTFOC, 2017.— 468 c.
2. I'yaxoB .M. , laituenko B.A., Kammapos B.O. Cinbcbkorocnoaapceka panioexosoris. K.:
Jlipa-K, 2017.— 268 c.
3. 3apy6un O.J. Hakonmuenns '3'Cs comom 3puwaitrmm (silurus glanis 1) y Bomoiimax
KuiBcbkoi obunacTti micist aBapii Ha YepHoounbekiit AEC // T'ipo6ioin. x.— 2008.— T.44, Nel.— C.
91 - 105.
4. 3y60B A.P. I'igponoriuai ocobauBocTi pivok OGaceiiHiB A3oBcbkoro it Yopaoro mopis / A.P.
3y6o0B, JI.I'. 3y6oBa.— JIyranbck: ®JIIT [Tanpuak A.B.— 2017.— 230 c.
5. Kimumenko M. O., Knumenko O. M. Panioekonoris : niapyuauk. — Pisae: HYBITI, 2020.—
304 c. ISBN 978-966-327-468-3.
6. Knimoa E.B. Topusontansaa mirpanis ¥'Cs npu Boawiit eposii rpynTis / DKo, Ge3mexa.—
2008.— Ne 4.— C. 858.



7. Kpasenp H.M., byp6eno T.I. PagionykiiiHe 3a0pyIHeHHS BOJHUX €KOCUCTEM Ta HOTO it
Ha rigpo6iontu // Kond. BHTY (enextponni Hayk. Bunanus), XLVIII HaykoBo-TexHiuHa KOH.
[HCTHTYTY ekomoriuyHoi 6e3neku Ta MOHITOpUHTY noBKiIsa.— 2019.— C.17-34.

8. Kirrno B.O. OcHoBu pamgioGionorii Ta pamioekonorii:HaBd. noci6./ B.O.Kinno, C.B.ITomimyx,
[.M.T'ynkoB.— 3-te Bua., Bump. Ta gomn.— . K.:Xaii-Texk Ipec, 2010.— . 320c.

9. Jloce C.M. bioximiuHi OCHOBH OTpHUMaHHS (IKOEPUTPHHA 3 MOPCKUX BoaopocTedt //
Ansronoris.— 2008.— T.18, Ne4 — C. 375 — 385.

10. Hikonenko 10.B. BmicT pagionykiiziB y (iTOIIAHKTOHI HA PI3HUX AUISHKAX 3aropizbKoro
BogocxoBuma // Hayk. momoBimi HVYBIII Vkpainu.— 2020.— Ne 3(85)— C. 15-23.
doi.org/10.31548/dopovidi2020.03.002

11. Pagioexosorist : migApy4yHUK JuIsi CTyAeHTIB crerianbHocTi — 101 "Ekosoris Ta oxopoHa
HaBKOJIMIIHBOTO cepefoBuiia” ycix (opM HaBuaHHS BHMINMX HaBuanbHuX 3akianiB / HO. T.
MacikeBud [Ta iH.]; Xapk. nomitexH. iH-T MOH Ykpaiau.— Yepnismi : Micto, 2018.— 449 c.

12. Pomanenko B., I'yakos I.M., Ky3smenko M. I'izpoGiontu BomoiiM YopHOOMIECKOT 30HU //
Ceitormsia.— 2014.— Ne2, (46).— C.37 — 46.

13. Tpane3unikoBa B.H. Pagioekosorist mpicCHOBOJHUX €KOCHCTEM SIK HaydkoBa auciimiina / B.H.
Tpane3nukoBa, A.B. Tpane3nukos // [Tutanns. paa. 6e3nexku.— 2006.— Nel,(41).— C. 35 —58.

14. The method of multispectral image processing of phytoplankton for environmental control of
water pollution / V. Petruk, S. Kvaternyuk, V. Yasynska, A. Kozachuk, A. Kotyra, R. S.
Romaniuk, N. Askarova // Proc. SPIE, Optical Fibers and Their Applications, 2015.— VVol. 9816,
98161N (17 December, 2015). — P. 98161N-1-98161N-5; doi: 10.1117/12.2229202.

JlonaTkoBa

1. Sasykina T.G. Methodology for radioecological assessments of radionuclides permissible
levels in the seas — protection of human and marine biota/ T. G. Sasykina, I. I. Kryshev //
Radioprotection, 2002.— V.37, C1.— P. 899 — 902.

12. Indopmaniiini pecypeu (BkazyBatu i penosuropiit J[HY):
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