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[Iporpama po3srisiHyTa, CXBajeHa 1 3aTBEP/PKEHA Ha 3aciJaHHI BTy O10JI0Tii BIATBOPEHHS pUO

(IxTiomoris).

3aBimyBau Bijainy Oiosorii BiATBOpEeHHS puo,
1.0.H. C.H.C. Onexcannp Ilorpoxos

I"apanT nporpamu,
3aBijyBad BiAJLTY caHITapHOI riapo06ioorii Ta rigponapa3suTonorii
1.6.H., mpod. Bonomumup. FOpummaens

[Tporpama ¢gaxoBoro BCTymHOro BUIIPOOyBaHHS Ui BCTYITy Ha TPETii (OCBITHbO-HAYKOBHIA)
piBeHb BUIIOi OCBiTH 3a crenianbHicTI0O 091 bionoris ta 6ioximisi, OCBITHRO-HAYKOBa IpoOrpaMa
IxTionoriss po3ryisgHyTa, CXBajeHa Ta 3aTBep/uKeHa Ha 3acifaHHl Buenoi paau Inctutyty

rigpo6ionorii HAH Ykpainu (mpotokon Ne 5 Big 24.04.2023 p.).



PO3JLJI L. IXTIOJIOI'IS SIK HAYKA

Micue ixTionorii sk Hayku B cucTteMi OionoriyHmx Hayk. IIpeamer ixriomorii. Mera i
3apraHHs. PiBHI oprasizauii »KHBOTO, 10 BUBYAIOTHCS ixTiojoriero. OCHOBHI HAyKOBI HANPSIMKH 1
MIIX0/H, iK1 BAKOPUCTOBYIOTHCS B 1XTI0JIOT1] (OMTMCOBUM, KUIBKICHUN, CHCTEMHUN, TCOPETUYHU ).

Meroau iXTIONOTIYHUX JOCIIIKEHb. MeToau HAayKOBOTO JOBY. MophoMETpUYHHIA aHATI3.
MeTtoau BUBUEHHS )KUBIICHHS pu0. MeToau BUBYEHHs Mirpaiiii. Meroau miuenHs pu0. CTaTHCTHYHI
METOJIU B IXTIOJIOTIYHUX JOCITIKEHHIX (ogHO(MaKTOpHMIA 1 GaraToakTOpHUH, perpeciiHuil aHami3
1 T.1H.). MogmemoBaHHs SK cHenu@iuHUd METOA B IXTIOJOTIYHHMX JOCITIDKCHHSX, 3HAYCHHS
EKCIICPUMEHTAIBHHUX 1 MATEMAaTUYHUX METOJIIB JIOCIIIPKEHHS.

bioetuka. [IpobiaemMu eTHUHOTO CTaBICHHS O O10TH.

PO3JILJI II. ABIOTUYHI YMUHHUKU CEPEJIOBHUIIIA TA IX BIIJIUB HA PUB

Bopga sk cepenoBuiiie icHyBaHHS pu0, ii Hi3MKO-XIMIYHI BIIACTUBOCTI 1 €KOJIOT1UHE 3HAYCHHS:
NIUTBHICTD, 3aJICKHICTh IIUTLHOCTI Bijl TEMIIEPATYPH, TEILUIOEMHICTh, TEIUIONPOBIIHICTh, B'SI3KICTH,
KOe(]iIiEHT TOBEPXHEBOT'O HATATY, KOJILOPOBICTh, MPO30PICTh 1 KaJaMyTHICTh. XiMiYHi BIACTHBOCTI
BOJM: COJBOBHM CKJIaJ, PO3UYMHHICT, TBEPAMX 1 Tra3omoJiOHMX pEYOBHH Yy BoAl. BmiauB Ha
KUTTEISTBHICTh pUO PO3UMHEHUX Y BO/II T'a3iB.

Temmneparypa. Temmneparypa ta nomupenns pud. CteHo-i eBpirepmui Buan. Temmneparypa Ta
00MiH pe4OBHH. 3aJI€KHICTh BUAKOCTI POCTY 1 pO3BUTKY pHO BiJ Temmeparypu. Dizionoriunuii yac,
MPABUIIO «CYM Ipaayco-aHiBy. Ekomnoriudi i (i310J0T14HI aCMIEKTH BILUTUBY TEMIIEpaTypH Ha picT puo.
Amnabi103.

Comnonicts. CONOHICTH SIK YMHHUK, 10 BU3HAYAE OMIMPEHHS pub. AxanTamist pud 10 3MiHH
cosioHoCTi Boau. OcMoperysiis y puo.

AxTuBHa peakiist cepeaoBuina, pH. [ToHATTS mpo OKUCHO-BITHOBHUH MOTEHIial 1 HOTO BILUIUB
HAa TPOIIECH KUTTEIISTBHOCTI 1 aKTUBHOCTI pHUO.

Ponp ¢i3MYHMX YMHHUKIB CepeloBHINA B IMOBEAIHIII Ta €Kojorii pud (CBITIO, 3BYK,
€JIeKTPONPOBIIHICTh, TPAHYJIIOMETPUYHHI CKJIa]] JOHHUX I'PYHTIB 1 3aBUCI Ta 1H.).

BrmnuB Ha pul rizpoauHamiku BOJHUX Mac (Teuli, XBUIIOBAaHHS, MPHJIWBHO-BIIJIMBHUX
apuill). Peotakcuc, reoTakcuc. BminB iHIIUX TiAPOMETEOPOTOTIYHUX YMOB (TIOBEHI Ta MaBOJKH) 1

KJIIMaTUYHUX 3MIH Ha ixTiopayHy. Puborocnogapceki mporHosu.

PO3A1JI II1. 30BHIIIHA BYIOBA I ®OPMA TLJIA, BHYTPIIIHSA BYIOBA

3oBHimHA OynoBa i ¢popma Tina pub. ['onoBa, OiuHa niHis, MIIaBHUKY, po3Mmipu pud. [kipa,
nycka 1 opranu cBiTiHHS. KicTsk. M'sa30Ba cuctema 1 eneKTpryuHi OpraHH.

Hepsosa cuctema i opraau 9yTTs. [ 0JI0BHHIT MO30K, POMIKHUN MO30K, MO30YOK, JOBracTUI
MO30K, ToJIoBHI HepBU. CIIMHHUI MO30K 1 cUMIaTUYHa HepBoBa cucrema. Opranu uyrTs. Opranu
HIOXY, CMaKy, IOTUKY, OpraHu O14HOi JIiHii, OpraHu 30py, cIyxXy, BiAuyTTs piBHOBaru. KomyHikarrist
y pu0.

Opranu TpaBJeHHs, pOTOBa MOPOXKHUHA, IVIOTKA, CTPABOXiJ, HMUTYHOK, KHIIKIBHUK, 3aHS

KUIIKA, I1aBaIbHUM Mixyp. JluxanpHa cucrema Ta ra3000MiH. OCHOBHI 1 10/1aTKOB1 OpraHu JMXaHHS.



KpoBonocna cuctema, kpoB, Jimpa.
BunineHa cucrema, cedoctareBa cuctema. Illkama 3piiocTi ToHaj] caMOK, ITKajga 3pijlocTi
TOHAJ[ CaMIIiB. 3aJI031 BHYTPIITHLOI CEKpeIlii.

Anosuti 1 otpyitHi pubu. Opranu pyxy pu6. HIBuakicts pyxy. OcobnuBi hopMH TUTaBaHHS.

PO31J1 1IV. POBMHOKEHHS I PO3BUTOK PUB

[lepionn emOpioHaNBbHOTO pO3BUTKY. ETanmum paHHROTO OHTOT€HE3y pI3HHUX Tpyo
pubomnoaioHuX Ta pud. [locTreMOpioHAIBHHI PO3BUTOK.

[lepiogn iHAMBIAYadbHOTO PO3BUTKY puO. CrenudidHi 0COOJIMBOCTI PO3MHOXKEHHS pPHO.
[Tnomtouicte pub. BrumB 30BHImMHIX ¢akTopiB Ha mwiomtouicts. CrareBa 3pimicts. CrareBuii
mumopdizm. Tepmin ikpomeranus pub. ['epmadponutusm Ta pesepcis crari y pub. Brums
€KOJIOTIYHUX (PAKTOPIB HA PO3MHOKEHHS Ta PO3BUTOK pub. [lapreHoreHes.

®dopma Ta po3mipu ikpuHOK. bynosa ikpu pizHux BujiB pud. bynoBa i ckiaj criepMaTo30i/iB.
3MiHa CTaTeBUX MPOAYKTIB 3aJICXKHO Bij BiKy pu0. BB BeTMUNHN IKPUHOK HA TIOTOMCTBO.

Exonoriuni rpynmu pu® 3a BIAHONICHHSM JI0 HepecToBoro cyoctpary. TypOora mpo

MOTOMCTBO. JKHUBOpOXIHHS.

PO3JILT V. IMHAMIKA TIOITYJIALIN PUB

CTpyKTypa, YMCeNbHICTh Ta AMHAMIKA TOMYJIALii prO, IIIOII0YiCTh, PICT Ta CMEPTHICTH.

XapaKkTepUCTUKU MOMYIALIAHOTO PI3HOMAHITTSA, 1HAEKCH YUCEIBHOCTI. YIIOB HA OJUHUIIO
npomuciaoBoro 3ycwis. [Ipomucinosa posijgka. OLiHKa 3arajbHOi YHUCENBHOCTI: MPsAMUI OOIIK,
METOAM MIYECHHs, METOJHM, SKi 3aCHOBAaHI HAa aHaJi31 MPOAYKTHBHOCTI MPOMHUCITY, TUCTAHIIIHHI

METOH O0JIKY.

PO31J1 VI. PICT I BIKOBA MIHJIUBICTb PUB

Tpusanicts KuTTS pr0. MeTo 1 BU3HAUYEHHS BIKY PHO 110 JIyCIIi, OTONITAX, XpeOIsiX, KICTKaX,
IUIaBIEBUX MpoMeHsx. Pict 1 Temnu pocty. Kopensiiist Mi>k JOBKHUHOIO 1 Macoro puowu.

3aranbHi 3aKOHOMIPHOCTI PO3BUTKY PHO MPOTATOM XKUTTA. PicT pub 3aiexkHO Biag yMOB
HaBKOJIMIIHBOTO CepelloBHIA Ta 3a0e3nedeHHs ixkero. B3aeMo3B'A30k cTaTeBOro M03piBaHHA 3

TEMIIOM POCTY.

PO3A1JI VII. CTPYKTYPA IXTIOIEHO3IB, BIOTIYHI 3B'SA3KU, MICLIE PUB Y
I'TTPOBIOLEHO3AX

BunoBa i TpodiuHa cTpykTypa. IXTIOIIaHKTOH, HEKTOH, 1XTi00€HTOC. BHYTpIlIHROBUI0BI
BIIHOCMHU. M1XBUJIOBI BiTHOCHHU. B3aemoBigHOCHHM MK momyssmisiMi. Cum0i03, KOMEHCAII3M,
napasuTU3M. XWxKalTBo. XapyoBa KOHKYpeHIlis. ENeKTUBHICTD B XapuyBaHHI.

Kani6anizM, akTMBHa Ta MacMBHA TypOOTa PO MOTOMCTBO.

CrocyHku pu0 13 mpeAcTaBHUKAMH 1HIIUX TPYII I1Ipo6ioHTIB. Posb pubn y rizpodioneHosax.

Micue pu0 y TpodiuHux naHIiorax BogoiM. [Ipobiemu ixtiomenioparii BOJOWM.



PO3J1JI VIII. NOBEAIHKA PUB

AJnanTuBHE 3HAUCHHS MOBEAIHKU. TeOpeTUYHe Ta MPAKTHYHE 3HAYCHHS MOTO JIOCIIKCHHSI.
Criocobu BUBYEHHS MOBENiHKM. TWIHM MOBENIHKOBUX peakimiid. BpomkeHi Ta HaOyTi eneMeHTH
noBefinku. [lacuBHI Ta aKTHUBHI 3aXHMCHI peakimii. XWKaku-3aCaJHUKH 1 XMKaKU-BUKpajadi.
PenponyktuBHa moBemiHka. Posib Bpo/KeHHMX 1 HaOyTHX peakiiii, CHUTrHali3allis, CKJIajaHa
MOCJTIIOBHICTD MOBEIIHKOBUX PEAKILid MpU PO3MHOKEHHI puO. Tumm B3a€MOBIIHOCHH OaTbKiB i
MOTOMCTBA cepe] puo.

I'pynoBa moBeninka, ii popmu. MexaHizmu, 0cOOIUBOCTI TPOSBY Ta (pOpMyBaHHS TPYyHOBOT
MIOBEJIIHKU B OHTOT€HE31. 3rpasi, KOCSK, CTaIo.

Knacudixkamist mirpamiii pu6. IToHATTS «Mirparii» Ta YMHHUKY, IO iX BU3HAYal0Th. [IpuanHu
mirpariii. [lacuBHi Ta akTHBHI Mirpariii. AHaJIpOMHI Ta KaToIpoMHi Mmirparii. HepecToBi, HarynbHi i
3UMYBaJIbHI Mirpaii. 3MiHU B opraHi3mi puo, mos's3ani 3 mirpaiisimu. Ciocodu BUBUEHHS Mirpariiit

pu6. Mirparttii MOPCHKHX 1 IPICHOBOIHUX PHO.

PO3A1LJI IX. ®I310JIOJIT'ISA PUB

XapuyBanHs. Enepretnunuii ta GlocuHretnuHuid obmin. Knacudikamis pubd 3a Ttumnamu
xapuyBaHHs. byzoBa Ta QyHKIIIOHaIbHA XapaKTePUCTUKA OCHOBHUX BIJUIUIIB TPABHOI CHCTEMHU PHO.
[Iponiec TpaBnenns. TpaBHi QepmeHTH, iX cekperis. XapuoBi HOTpeOH pubd, MOCTYMHICTH 1
MepPeTPaBIIOBAHHS Pi3HUX KOMIIOHEHTIB TKI.

BikoBi Ta ce30HHI 0c0OIUBOCTI XapuyBaHHs pub. OcoO0IMBOCTI XapuyBaHHs pUO 3a7€KHO Bijll
MICIb ICHYBaHHA. [HTEHCUBHICTh XapuyBaHHs. Xap4oBuil paiioH. BusHaueHHs: 1060BOTO paIfioHy.
XapuoBnuii criektp pub. EBpi- i cteHodaru ta ix Gionoriune 3HayeHHS. JKUPHICTD Ta BrOJAOBaHICTH
pu6. KoediuieHT BrooBaHoCT1 1 HOro AMHaMIKa.

CrannaptHuil Ta pyruHHUN oOMiH. CrienudiyHa AMHAMIYHA Jis K1, 3B'A30K 3 BEIMUYMHOIO
panioHy. AKTUBHMH, 3arajbHUN Ta MIacTUYHUN 0OMiH. BTpaTu eHeprii, 3acBoeHa 1 MeTabomi30BaHa
’ka, BIUIMB CKJIaJly pallloHy, TEMIEpaTypu Ta IHIIMX YMHHUKIB Ha OOMIH pedyoBuH y pub. Po3mip ta
ckiaza noodosoro paiiony. Koedimientu BanoBoi 1 unctoi epekTuBHOCTI KOHBepTalii ixki. KopmoBuit
koediieHT. bamaHcoBe piBHAHHS eHeprii.

Huxanus. [J{uxanenuil koedinieHT. OcoOIMBOCTI BOAU SIK CepeOBHINA ISl JUXaHHS puo.
3s10pa, ix Oy/10Ba, KPOBOIOCTAUYaHHS, 3aJIEKHICTh B/l 30BHIMIHIX ()aKTOPIB 1 (1310J0TIYHOTO CTaHY
pu6. Jlunamika cnokuBaHHs KucHI0. KuchHeBl nmotpe6u pu0. Opranu HoBITPSHOTO JUXaHHS puoO.
Cknan 1 BmacTuBOCTI KpoBi pub. dopmeHi enemMeHTH KpoBi, iX (yHKuis, epurpomnoe3. KuchHera
€MHICTb KPOBI.

OOMIH BOJIM, OCMOTHYHUN OajlaHC, TOPMOHAIbHA PETYJIALIS: TOHIYHICTh BHYTPIIIHBOTO 1
30BHIIIHBOTO CEepeAoBUINA PUO, MEXaHI3MU OCMOpPETYIIALI] B MPICHINA 1 MOPCHKIN BO1, IpU 3MiHI
YMOB CEpe/IOBHINA TIPOXKMBAHHA. MoHHA perynsuis. [opMOHM Ta iX pomb B perynsmii oOMiHy

PEYOBUH.



PO3A1J X. AKBAKYJIbTYPA PUB

AkBakynbpTypa pud i i 3pocraioya pojb B OTPUMaHHI XapuoBOi MpoAyKuii. 3HaueHHS 1
OCHOBHI TEHJICHILIIi PO3BHUTKY JIIMHO-1 MapUKYJIbTYpu. TeopeTHdHi OCHOBH Ta TE€XHIYHI MPUHIIUITN
YIPaBIiHHS OHTOTE€HE30M PHO.

OcHoBHI HamnpsiMku puOHUIITBA. CTaBKOBE PUOHHUIITBO. TeIIOBOJHE PUOHHUIITBO: OCHOBHI
00'€eKTH Ta METOJM KyJIbTUBYBaHHA. MeToau iHTeHcHpikamii puOHUITBA, HIJIOPIYHE MOMIIUKIIYHE

BIITBOPEHHS pUO.

PO3/LJI XI. PABHUI ITIPOMUCE.T

Pubne rociogapcTBo: Miclie B CBITOBIM €KOHOMIII, NIISXHU 1 TEHAEHIIT po3BUTKY. CUPOBHUHHI
pecypcu CiToBoro okeany. I[IpaBoBe perymoBanHs puOHOro mnpomuciy. CydacHuil craH Ta
HEPCIIEKTUBH PO3BUTKY PUOHOTO TOCIIOIAPCTBA KpaiH-JIiIepiB.

PuGuuit npomucen B Ykpaini. OCHOBHI MPOMHUCIOBI BOJOWMHU KpaiHu 1 iX puOHI 3amacw.
CrpykTypa ynoBiB. PUOONpOAyKTHBHICT MPUPOAHUX BOJIOWM 1 NUISAXH 11 3pocTaHHs. PamioHansHe
BUKOPUCTAHHS, BIATBOPEHHS Ta OXOpoHa pHOHMX 3amaciB. BrumB akiimMaTu3amiiHUX 3aX0/iB Ha

ixTio(hayHy BHYTPIIIHIX BOJOUM.

PO3ALJI XI. CUCTEMATUKA PUB

[Toio)keHHST OCHOBHUX Tpym pubd B cuctemi TBapuH, ¢inoreniss pubd. [Ipomecn
BUJOYTBOpeHHS. BimomocTi mpo Takconu i kareropii pu6 (3a FO.B. MoBuan. Pubu Ykpainu.— K.,
2011.). IlpaBuna HaykoBoi cucrematuku. OCHOBHI KJacH, MiIKJIACH, PSIIU Ta POJAMHU MOPCHKUX Ta
NPiCHOBOJHHX pHUO.

Tun xopaoBi.

[TinTun uepemnHi.

Hanxnac mikcuroBuaai. Kitac MikcuHn.

Hanxnac minoroBuani. Kitac minoru. Ponuna minorosi. [IpencraBauku Gpaynu Ykpainu.

Kuac xpsimosi pu6wu. [igknacu. IlpencraBHuKH.

Knac nmpomenenepi pudu. Iligkinac XpsAIioBi raHoiu.

Psan ocerpononiOui. Ponuna ocerposi. [IpencraBHuku.

Binain kicTkoBi pubu. XapakTepucTuKa KICTKOBUX pUO.

Psn xopomononionux. Pomuna kopomoBi. OcobmmBocti OynoBu Ta ekojorii. OCHOBHI
MPeCTaBHUKU, 3HAYCHHSL.

Psn comononi6Hi. OcobmmBocTi OynoBu Ta ekomorii. OCHOBHI MPeICTaBHUKH, 3HAYCHHSI.

Psim mococenonioni. Oco6muBocTi Oy0BHU Ta exostorii. OCHOBHI MPEACTaBHUKH, 3HAUCHHS.

Psan  mykomomioni. Pommna mrykoBi. OcoOmmBocti OymoBu Ta ekosorii. OcHOBHI
MpeICTAaBHUKU, 3HAYCHHSL.

Pan okxynenoni6ni. Pommna oxyHeBi. OcoOmmBocti OymoBu Ta ekojorii. OCHOBHI
MPEJICTAaBHUKH, 3HAYCHHSL.

Ponuna 6uukoBi. OcobmuBocti Oy10BH Ta ekosorii. OCHOBHI IPEJCTaBHUKHU, 3HAUEHHS.
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KPUTEPII OIHIOBAHHA 3HAHb BCTYITHUKA

Bcerymnne gaxoBe BUIPOOOBYBaHHS MPOXOIUTH Y (hOpMi yCHOTO ICIUTY Ha OCHOBI O1J1€TiB.

3HaHHS Ta BMIHHS, IPOAEMOHCTPOBaHI BCTYMHUKAMHU /10 aCIIPaHTYPHU OLIHIOIOTHCS 3a HIKAJIO0

100-200. Kpurepii omiHIOBaHHS HACTYIIHI.

BaabHi oninka

XapakTepucTHKA BiANOBIi BCTYNNHUKA

PiBenb
200-180 IToBHa po3ropHyTa, JIOTI4HA, MOCIIIOBHA BiJNOBIbL, IO MOBHICTIO
(BimMiHHO, PO3KpUBAE CyTh MUTAaHHS. BMiHHS 3aCTOCOBYBAaTH 3HaHHS, HABOJUTH
BHCOKHUH PIBEHB) MIPUKJIAN, BOJOAITH MOHATIHHUM arapaToM.
179-170 Po3yminHs MmaTepiaiy, JIOTIYHO OOTpyHTOBaHa BiMOBIb, BOJOIIHHS
(mobpe, y3araJlbHEHUMH 3HAHHAMH MPEIMETy BHILIE CEpPEIHbOTO PiBHS.
XOPOIIHMH PIBEHb) JlomyckaroTbcs He3HaYH1 HETOYHOCTI.
169-160 Po3yminHs Matepialy, Mil[HI 3HaHHSI, JIOT1YHE BUKJIAICHHS MaTepiaiy,
(mobpe, BMiHHS pOOWTH BHCHOBKM Ta apryMEHTYBaTH iX. JlomycKaroTbCs
JIOCTATHIN PiBEHB) HE3HAYH1 HETOYHOCTI 1 TOMMJIKH.
159-150 3HaHHS OCHOB Teopii € JOCTaTHIMH, BMIHHS BHUKOPHUCTOBYBATHU
(3a10BLIIBHO, 3arajibHOBIIOMI  JTOKa3u. HemoBHe  BOJOJIHHS  MarepiajioM,
HEMOraHo 31 3HAuHOWO | ()parMeHTapHa BIAMOBiIb, HaMaraHHs aHali3yBaTH, pPOOUTH

KUTBKICTIO HEIOJIIKIB)

BHCHOBKH. BimoBiIb J10r14Ha, X04a Ma€ HETOYHOCTI.

149-140

(3a10BUTBHO,
HEMOraHO i3 BEJIHKOIO
KIJIBKICTIO HEJIOMIKIB)

3HaHHS OCHOB TeOpii Ta BMIHHS HABOJUTH BJIACHI pUKiIaau. HemoBHa,
¢dbparMeHTapHa BIAMOBiAL. BTpaudaeTrhbcst JIOTikKa Ta TOCHIIOBHICTH
BUKJIQJICHHS ITUTaHHS.

139-120 Hepo3ymiHHS mnHTaHHS, BIANOBIAb HE MO CYTI, JEMOHCTpaLis
(He3a10BUIBHO, BIJICYTHOCT1 yMiHb MIpKyBaTH, pOOMTH BUCHOBKH. BiAMoBib HEe Ha BCi
HU3bKUI PIBEHB) MUTaHHS, MiHIMaJIbH1 3HaHHS.

119-100 Hepo3yMiHHg mnHUTaHHS, BiAMOBiIb HE MO CYTi, JEMOHCTpAIlis
(He3a/10BLIBHO, BIJICYTHOCT1 YMiHb MIpKyBaTH, poOUTH BUCHOBKH. BiIoBib HE Ha BCl

Jy’K€ HU3bKUI PIBEHB)

IIUTaHHA.

menmre 100

[ToBHE HE pO3yMIiHHS 3aMUTaHHS, BIICYTHS BIAMOBIAL
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