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I[TOACHIOBAJIBHA 3AITMCKA

OpHiero i3 mepeyMoB SIKICHOT BUIIOT OCBITH B YKpaiHi € peajtizallisi CACTEMOIO BHUIIO1 OCBITH
Ykpainu NpuHIUIIB €AMHOT €BPOIEHCHKOI 30HU BHUINOT OCBITH.

OCHOBHUM 3aBJIaHHSIM IIJATOTOBKM MaricTpiB — BHKJIaJa4iB 0ioorii € ¢oopMyBaHHS BMIHHS
OpIEHTYBAaTHCS B IIOTOIll HAaBYAJIBbHOI 1 HAyKOBOI iH(oOpMAaIlii, KPUTHYHO 1i OCMHCIIIOBATH,
y3arajbHIOBaTH, CHCTEMAaTHU3yBaTH 1 3aCTOCOBYBAaTH Y MNPAKTUYHIA JisIBHOCTI; (OpMyBaHHS
010JIOTTYHOTO CBITOTJISY.

daxoBe BCTyNHE BUIIPOOYBaHHS mepeadadae MEpeBipKy 3aralbHOTEOPETUYHOI MiATOTOBKU
BUITYCKHUKIB BUIIHUX TIEIAroriYHUX HABYAIBHUX 3aKJIa/iB OCHOBHHMX OIlOJOTIYHMX JUCIMILIIH,
nepeadaueHux MporpaMaMu IeIaroriyHuX YHIBEPCUTETIB Ta IHCTUTYTIB YKpaiHu. BigmoBigHo 10
Or0, YyKJIAJaul BU3HAYMIM 32 JIOHUIBHE BKIIOYHTH [0 TMPOrpaMH  HaWBa)JIMBIMIi
3araJlbHOTEOPETHYHI MUTAaHHS 3 YCiX O10JOrYHMX JUCHMIUIIH, HependadyeHuX HaBUaIbHUMHU
IUTAaHAMH 31 CHeliajJbHOCTI “0ioJoris” y MO€AHaHHI 3 IHIIMMHU CIEUIATbHOCTSAMH, AKi (OPMYIOTH
dbyHnameHT Oionoriunux 3HaHb. [Ipm 1OMY BpaxoBaHO cheuu(piKy KOXKHOI AUCHHUILIIHH,
MDKIIpEIMETHI 3B’S3KM Ta perioHanbHi ocoOimBocTi ¢uopu 1 daynnm YkpaiHu, a Takox 3MICT
IHTErpOBAaHOI MIKUIBHOI ITporpamu 3 0101011

Berynnauku mig yac ¢paxoBoro BUnpoOyBaHHS OBUHHI MTOKAa3aTH:
"  PO3YMiHHS TEOPETHYHUX MTOJIOKECHB O10JI0Ti;
" BMIHHA MOE€JHYBaTH 3arajbHl 1 CHeIlianbHi OI0JIOTiYHI MPOLeCH, aHali3yBaTH (aKTUYHUI
marepia;
" BUIbHE BOJIOAIHHS HAYKOBOIO TEPMIHOJIOTI€I0, 3HAHHS TAKCOHOMIYHHMX OJMHHUIb BCIX LIApCTB
010TH Ta (PaKTHYHOTO MaTepiaxy MPHU MOSICHEHH] OyA0BY 1 PYHKIIT HIJTICHOTO OpraHizMy abo Horo
OKPEMHX CKJIaJIOBHX.



1. HUTOJIOI'IA, MOJIEKYJIAPHA BIOJIOI'ISA

OCHOBHI MOJIOKEHHS KIITUHHOI Teopii. KiiTMHa sK eleMeHTapHa CTPYKTYpHO-
(GyHKLIOHATBHA OJTMHHIIA OPTaHi3MiB.

[TopiBHSAIbHA XapaKTEPUCTHKA MPOKAPIOTUYHUX 1 €YKapiOTHYHHMX KIITHH. OcoOIMBOCTI
OyZ0BU KJIITUH POCIMHHMX 1 TBAPUHHUX OPraHi3MiB.

XimiyHa opraHizailis KJIITUHHA. Poib BOIM Ta OpraHiyHUX CHOJyK (OLIKiB, HYKJICTHOBHX
KHCJIOT, BYTJIEBOIB Ta XKHPIB) Y KIITHHI.

[ToBepxHeBuii anapar KJIiTHHA. MemOpaHHa oprasizamis nuroruiazMu. bymosa, dyHkiiiTa
OCHOBHI BIIAaCTHBOCTI Oionoriunnx MemOpaH. KmituaHuii Tpancmopt pe4yoBuH. llacuBHuit
TPAaHCHOPT, aKTUBHUN TPAHCIIOPT Ta TPAHCIIOPT Y MEMOpPaHHOMY yIaKyBaHHI, iXHs 010J10r1YHApOJIb.
[MutoruasmMa sk MmetaboniyHui, poboumid amapar kiaiTHHH. OpraHenu Ta BKiItoYeHHA. KitiTuHHI
KOMITAPTMEHTH.

Enepreruynuii oOOMiH KIITUHHU. Y IBTPACTPYKTYpHA Opranizamis Ta (GpyHKIiTi MITOXOHIPIH.
OCHOBHI THIIH KIIITHHHOI'O TUXAaHHS.

OnopHo-pyxoBa cucremMa kiituHH. Komituaauii pyx. @opmu, opraHenu pyxy.
[{uTockeneTHi OUIKH, OUIKU-MOJEKYISPHI MOTOPH, OLIKU-PErYIISTOPH.

binokcunTe3ytoua cucrema kiituHH. [IpocTopoBa opranizaiisi OUIKOBHX MOJEKyJ. Biinku-
depmentn Ta ix cneuudiuHi BiacTUBOCTI. HykieiHOBI KHCIOTHM — HaWBaXKIMBIIII CKIAJ0BI
TeHETUYHOTO anapary KIiTHHHU. PiBHI mpocTOpoBOi opraHizalii HyKJI€THOBUX KUCIOT. Peqyrutikamis
JAHK. ®epmentatuBumii anapatr JHK-3amexnoro cuntesy JAHK. MonekynspHi MexaHi3Mu
6iocunresy JJHK. Pemapamis i momudikanis JAHK. PHK, ix crpykrypa, Bunu Ta ¢pyskiii. biocunres
PHK. Peanizaris reHeTnunoi iHdopmarii kiitTuHUA. biocuHTE3 OiKa, XapaKTEPHCTHKAa OCHOBHHUX
eramiB. CTpyKTypHa oOpraHizamis puOocoM Ta iXHS poib y OiocwHTe3l Ouika. MonekymspHi
MeXaHI13MU PeryJsiiii ekcrpecii reHiB Ta 6i0cuHTe3y OiNKa.

Amnapatr  BHYTPIIIHBOKJITHHHOTO  IepeTpaBiioBaHHSA.  [lochmimoBHICTH  mporeciB
BHYTPIIIHBOKJIITUHHOT'O NIEPETPABIIOBAHHS Ta B3aEMOJIS CTPYKTYP KIITHHU Y IIbOMY IPOIIECI.

KurreBuit msax kinituHu. Kmituaani nuki. Tunm penpoaykuii KIITHHYU Ta IXHE 010J10T14HE
3Ha4yeHHs. JudepeHnnianis, pereHepais i CMepTb KJIITUHH. ATIONTO3.

2. MIKPOBIOJIOI'ISI 3 OCHOBAMM BIPYCOJIOI'TT

Ponp Mikpooprasi3miB y KoJIOOOITY pPEYOBUH Yy MPHUPOJII 1 Cy4YaCHOMY JKHUTTI JIFOACHKOTO
CyCIUIbCTBA.

Mopdororist Ta yabTpacTpyKTypa KIiTHHH IpokapioT. dopma i po3mipu 6axtepiil. bynosa,
XIMIYHMH CKJaja 1 QyHKIII KOMIIOHEHTIB IPOKapIlOTHOI KIITUHU. [loBEepXHEB1 CTPYKTypH: KIITUHHA
CTiHKa, KamcCyia, JOKITYTHMKM 1 BOPCHHKH. IIpoToruiacT Ta BHYTPIIIHBOKIITUHHI CTPYKTYpH
(uMToIUIa3MaTUYH1 MEMOpaHH, LUTOIJIa3Ma, BKIIOUEHH ). PO3MHOKEHHS OaKTepii.

I'enetnunuii amapar Oakrepiil. bakrepianphi minasminu. I'eHetnyna kapra. deHorunosa i
T€HOTHUIIOBA MIHJIUBICTb.

JKusnenns Mikpoopranizmi. MexaHi3MH HaJIXOXKEHHS MIO)KUBHUX PEYOBUH Y OaKTepiabHy
kimitTuHy. IlacuBHa, monermieHa, aktuBHa Audy3ii. Tumum >xuBieHHS: aBTOTpodHE, XemoTpodHE
(poTomitoTpodu, xemomitorpodu). bakrepiansuuit porocuntes. I'ereporpodis.PoToopranorpodu,
xemoopranorpodu. Mikcorpodu.

Exonoris MikpoopraHizmiB. BruiuB ¢akTopiB 0TOUYI0HYOTr0 CepeIoBHILA HA MIKPOOPTaHi3MH.

Bignomenns wmikpoopraHiamiB 10 kucHio. OOmiratHi aepobu. Mikpoaepodinm,
¢dakynbTaTUBHI Ta 06JiratHi aHaepoou. CrnupToBe, MOJOYHOKHUCIE, MACISTHOKHUCIE OpOMaiHHSA, iX
30y/THUKY 1 3HAYCHHS.

VYdacTh MIKpOOpraHi3aMiB B aMOHi(iKalii OpraHiyHMX a30TOBMICHUX CIIOJIYK, HpoIlecax
HiTpudikamii Ta aeHiTpudikauii. biojoriyna Qikcamis MOJEKYISIPHOTO a30Ty Ta iI XIMI3M.
BinbHOXHBYY1 1 cUMO1OTHYHI a30T¢iKCaTOPH.

Bipycu — nexmituaHa dopma kutta. Mopdororis, po3Mipu 1 yIbTpacTpyKTypa BipyCiB.
XiMiYHHH CcKJIaf BIpYyCiB Ta iX KynbTUBYBaHHsS. Pempomykiis BipyciB. bakrepiodaru. Lupkymnsiis



BipyciB y npupozi. HaitnommpeHnimi BipycHi Ta OakTepiaiabHi XBOpOOU POCINH, TBAPHUH 1 JIIOJUHH,
npodilakTHKA Ta 3aX01 OOPOTHOU 3 HUMHU.

3. BOTAHIKA, ®I310J10I'IsA POCJIMH TA BIOJIOT'TYHI OCHOBH CLJIBCBKOI'O
IrOCIIOJAPCTBA

[lariH, K BereTaTUBHHMI OpraH POCIWHHU, 30BHIIIHS Ta BHYTpilmHSA Oymoa. Metamopdosu
naroHa, ix 0i0JioriuHa poJb.

JlucTok, sik O1YHM eneMeHT narona. MopdoJioris Ta aHaTOMIs JIMCTKIB PI3HUX €KOJIOTTYHUX
IpyI POCIIUH.

Kopinb, sik OCHOBHUI OpraH MOTJIMHAHHS BOJAM Ta MiHEpalbHUX pedoBUH. Mopdosoris Ta
aHaTOMisl KOpEHs B 3B'A3KY 3 Horo ¢yHKuisiMu. Metamopdo3u KopeHs, ix 0i0JoridyHa podb.

KBiTKa, ik reHepaTUBHUN opraH pociuH. Teopis moxoKeHHs! KBITKH. OCHOBHI HaIpSIMKH
€BOJIIONIT KBITKU. MiKpO- Ta MaKpOCIIOpOreHe3, MoABIiHE 3aIUTiJHEHHS Ta HOro 0610J10T1YHA POJIb.

CymuirTs, ix knacudikaris Ta 610JI0TT9HA POJIb.

Hacinus Ta mnomau, ix Oymosa, Oionoriuae 3HadeHHs. Kimacudikaris miomiB 3a xapakTepom
omnoaHs. [IpucrocyBanHs MI0/1B 10 MOIIUPEHHS.

[ToHsATTS TIpO CUCTEeMAaTW4HI (TAaKCOHOMIYHI) OJMHHMIII Ta HOMEHKJIATYpy poCivH. biHapHa
Homenknarypa Kapuna Jlinues.

Bimnin Lianei: oco6imBoCcTi Oy0BH KIITHUHU, PO3MHOKEHHS, IIONIMPEHHS Ta 3HAYCHHS.

HapctBo ['pubu. Ilpunnmnu BuaineHHs rpubiB y okpeme napctBo. OcobimBocTi OynoBu
MILIEiI0, )KUBJICHHSI, Oy/Z10Ba Ta TUIH IJIOJOBUX TiJI, PO3MHOKEHHS, 3HAUEHHS Yy MIPUPOJIL Ta KUTTI
JIFOIMHY, TPUHIMIH Kiacudikarii. OcHOBHI kinacy Biaairy ['pubu Ta iX npencTaBHUKH.

Binnin 3eneni BomopocTi: 0coOaMBOCTI OYAOBH KIIITUHU, PO3MHOMKEHHS, MOIIMPEHHS Ta
3HavyeHHs. Kimacudikaris Biainry, OCHOBHI KJIacH Ta iX MPeJCTaBHUKU.

Binnin Jlumaiitnuku. OcobnuBocTi OynoBU TaloMy, aHATOMIYHI Ta MOP(OJIOTIUHI TUIHU
TAJIOMiB, PO3MHOKEHHSI, TOIIUPEHHS, 3HAYCHHS y IPUPO/Ii Ta )KUTT1 JIFOAMHHU.

[TlinmapcTBO BHUIII POCIAMHHM: O3HAKM HAJIEKHOCTI JO TMiANapcTBa, BIIAUIM Ta iX
KJacuikaiiifHi CXeMH.

Binnin MoxomnoaiOHi: 0co0IMBOCTI OYA0BH TaloMy, LIUKJI PO3BUTKY, 3HAUEHHS Ta (iIOTeHis
Ha MPUKJIA1 303yJIMHOrO JHOHY 3BUYAIHOTO.

Bignin ITanoporenonioni: ocodauBocTi MOp(hoIOridyHOT OyI0BH, LUK PO3BUTKY, 3HAUEHHS
Ta (1I0reHIs Ha MPHUKIall HIMTHUKA YOJIOBIYOTO.

Binnin ['onoHaciuHi: UK PO3BUTKY, 3HaYSHHs Ta (QLIOTEHis HAa MPUKIIAAl COCHU 3BUYAIHOI.

Binnin IlokputonacinHi (KBITKOBI) pOCIMHHU: XapaKTepHI O3HAaKW, Kiacuikaris, pucu
BiMiHHOCTeH OAHOAONBHUX Ta JIBOJOJIBHUX POCIHH, XapaKTEpPUCTHKA OCHOBHUX pojuH (Po30Bi,
bo6oBi, XpecrousiTi, [lacnboHoB1, AlicTpoBi, JIiiitHi, 31aku) Ta IX IpeICTaBHUKIB.

PinkicHi Ta 3HMKar04i BUAM pociuH YKkpainu. YUepBoHa kHura Ykpainu. PocauHHuMI CBIT.

3Ha4YeHHS BOJIM B KHUTTI POCIMHU. MeXaHi3MH MOTJIMHAHHS BOJM KOPEHEM, CUMILIACTHUH Ta
amnoIUTACTHUH IIISIXU TpaHcnopTy Boau. KopeHeBuii THCK - poOOTa HUKHBOTO KIHIIEBOTO JIBUT'YHA,
foro mexani3m. "[Inau" Ta ryrauis y pociaus. Hlnsixu, pyuriitHi cuim Ta MeXaHi3M BUCX1THOTO HUTSXY
BOJIU 110 KCHJIEMI.

Tpancnipaiisi - BUNIapoByBaHHSI BOJU POCIMHOIO, O10JOTT1YHE 3HAYEHHS. XapaKTepHCTHKa
OCHOBHMX MapaMeTpiB: IHTEHCHBHICTh TpaHCHipalii, BiAHOCHA TpaHCIipalis, MNPOAYKTUBHICTb
TpaHcmipanii, TpaHcmipauiiHuii koedimieHT. Buau TpaHcmipaiii: mpoanxoBa, KYyTHKYJSpHa Ta
JICHTUKYJISIPHA, 1X CMIBBIHOIIEHHS B OHTOT€HE31 POCIIHH.

3HaueHHs1 (GOTOCUHTE3Y y MPHUPOAL, HOro KocMiyHa posib. OCHOBHI OpraHu (OTOCHHTE3Y.
CybOmikpockornigyHa 0y 0Ba XJIOPOIUTACTIB, 1X XIMIUHUN CKJIaJ Ta OHTOreHes3. [lmacTuaHi mirMeHTu:
XJOpo(diTH, KapoTUHOIHM, (IKOOUTIHM, TX (i3UYHI, XIMIYHI Ta ONTHYHI BIACTUBOCTI. DOTOCUHTES,
K TIpOLleC TMOEJHAHHS CBITJIOBUX 1 TEeMHOBUX peakiiid. CBiTiioBa crajmis ¢orocuHTe3y. PiBHI
30yKEHHS MOJIEKYIIH XJ1opodity. [TIoHATTS po GpoTocucTeMu, peakiiiifHi HEHTPH 1 POTOCUHTETUYHI
onuaumi. Lukmiunuit TpaHcmopT enekTpoHiB. dDoTocuHTeTHYHE (HOCHOPHUITIOBAHHS, MEXaHi3M
yrBOpeHHs AT®. Henukiiuyauii TpaHCTIOPT €1eKTpOoHiB. DoTOMI3



Boau, yTBOpeHHs BimHOBHMKa HAJI®-H2 1 BuminenHs xkucHio. [IpoaykTm CBITIOBOI cTafil
¢doToCHHTE3y Ta HUIAXH iX BUKOPHCTAHHS.

TemuoBa cramis dorocunTesy. C3- mwiax dorocunTedy /mukin M.Kanbpina/. ®aswm
KapOOKCHITIOBaHHS, BITHOBJIEHHs, pereHepaii. C4 - musx ¢porocuntesy. CAM -¢dotocunres, oro
0COOJIMBOCTI Ta 3HAYEHHS. 3alIeKHICTh (POTOCHMHTE3Y BiJ] 30BHIIIHIX 1 BHYTPIIIHIX (aKTOPIB.

[ToHATTS NpO IUXaHHS, MOTO 3HAYEHHS B JKUTTI POCIMHHU. J[MXaHHS K OKMCHO-BIJHOBHUII
npouec. CyocTparu auxanss. {uxanpauii koedimient. [Lsixu oKMCHEHHS qUXabHUX CyOCTpaTiB.
AHaepo6OHa (aza quxanus (riikoni3). CyocrpatHe hochopuiaroBaHHs. 3B’ 130K JUXaHHS 30pOIIHHIM
3a npamsimu C.I1. KoctrueBa. AepoOHa ¢aza nuxanns. Llukin TpukapOOHOBUX KHCIIOT
/uukn  KpeGca/. bBymoBa elIeKTPOHHO-TPAHCIIOPTHOTO JIAHIFOTA Ta  OCOOJHMBOCTI  HOTO
¢dynakuionyBanHg. OxucmoBaibHe ¢dochopmmoBantsa. [leHrozodocdaTHuil NUISIX OKHUCHEHHS
[JIIOKO3M Ta MOT0 3HAYCHHS B OOMiHI KIITUHU. [ TIOKCHIIATHUI HUISX AUXaHHS, JOKaJi3allis, XiMi3M,
3HAYCHHsI. 3aJICKHICTh IUXaHHS BiJl 30BHIIIHIX Ta BHYTPIIIHIX (aKTOPiB.

MiHepayibHe KMBJICHHS - OJIMH 3 OCHOBHUX THIIIB >KUBJICHHS POCIHMH. BMICT MiHepalbHUX
€JIEMEHTIB B PI3HUX pOCIUHAX Ta ix opraHax. Makpo-, MIKpo- 1 yIbTpamiKpOeIeMeHTH, iX
¢izionoriyaa pons. MexaHi3M MOTIMHAHHS HOHIB KOpPEHEM 1 iX TpaHCIOpT yepe3 OioJoTrivHi
meMOpaHu. Posib a30Ty B KUTTI pociuHi. @OpMHU a30THOTO KUBJIEHHS BUILIMX POCIMH. BinHOBIEHHS
HiTpaTiB 1 HITpHUTIB y pocimHax. [Ipomecu amiHyBaHHS, Ne3aMiHYBaHHS Ta TepeaMiHYBaHHS B
pocnuni. [lpami J[.M.IlpsHumHuKOoBa B rany3i TOCHIPKEHHS a30THOrO OOMiHY B pOCIMHAaX.
Oco0MMBOCTI a30THOTO JKUBJICHHST OOOOBMX, HAIIBIAPA3UTHUX, IMAPA3UTHUX Ta KOMAaXOiJHHUX
pocauH. Mikopu3a, Mikpodaopa rpyHTY Ta X pojib Y )KMBIIEHHI POCIIHH.

Pict 1 po3BuTok pocnuH. Tunu pocty opraHiB pociuH. [HTeHCHBHICTH pocTy. Bennka kpua
pocty /kpuBa Cakca/. @iTOrOpMOHH: ayKCUHH, T10epeiHu, IUTOKIHIHYU, aOCIIM30Ba KUCIOTa, €TUJICH.
PocToBi pyxu pociuH.

Po3Butok pocnuH. ETanum oOHTOreHe3dy BHILMX PpOCIUH: €MOpIOHaTbHUM, OBEHUIbHUM,
3pUIOCTI 1 PO3MHOXKEHHS, CTAPOCTI 1 BiAMUpaHHs. KutteBuii iuki pizaux Gopm pocnuH. Denodasu,
eTanu MOpQoreHe3y i OpraHOreHesy.

3aranbHa CcXeMa IPYHTOYTBOpEHHsA. BusiTproBaHHsS Tipcbkux mopia.  Pakropu
IPYHTOYTBOPEHHS: KJIIMaTUYHUMA, O10JOT1YHUH, 4aCOBUH, aHTPOIOI€HHUI, IPYHTOTBOpHA MOPOJa,
penbed. Cxnax 1 BractuBocTl IpyHTY. CKIIaJoBl YacTWHHU IPYHTY: TBEpJa, pijka 1 rasomnojaiOHa
¢a3za. biosoriyHa yacTHa IpyHTY. Y TBOPEHHS I'yMYCY, POJIb )KUBHUX OpPraHi3MiB y IIbOMY MPOILIECI.
OCHOBHI TpyIU I'yMYCOBUX PEUYOBHH: T'YMIHOBI KHCJIOTH, (yJIbBOKUCIOTH, TyMiHH. PomtodicTs -
rOJIOBHA BJIACTUBICTh IPYHTY.

@daxTOopu OTOUYIOYOTO CEPEAOBHUILA, SIKI BU3HAYAIOTh PICT 1 PO3BUTOK C.-T. pociuH. OCHOBHI
3aKOHU 3eMiiepoOcTBa. Bumorn pocianH 10 (akTopiB 0TOUYIOUOro cepeJOBUIA B OHTOreHe31. Buau
Ta CUCTEMH O00pOOITKY IpyHTY. [ToHATTS npo ciBo3Miny. HeoOXiiHICTh YepryBaHHs KyJAbTYyp 1 Hapy
y 3B’SI3KYy 3 OCOOJIMBOCTSAMH iX IPYHTOBOI'O XXHMBJIEHHS, (PI3UYHUM CTaHOM IPYHTY, 010JIOTIYHUMH,
€KOHOMIYHUMHU I IHIIUMU NPUYMHAMH.

[TonarTs mpo noOpuBa Ta cuctemy ix 3actocyBaHHs. IIpocTti a3oTHi, pocdopHi 1 KamiiHi
no0puBa: iX posib y )KHUBJIEHHI POCIMH, OCHOBHI NMPEACTaBHUKU Ta OCOOJIMBOCTI BHECEHHS y IPYHT.
Posib rHOIO y MIZBUILEHHI POJIIOYOCTI IPYHTIB 1 ypoxkaro C.-T. KynbTyp. CriocoOu 30epiranss rHoro i
0co0MBOCTI BUKopuctanHsa. OCHOBHI (popmH 1 3acTocyBaHHsI OakTepialbHUX 100puB. [IoHATTS mpo
NECTULUIN K XIMIYHI 3200 3aXUCTY POCIUH: OCHOBHI I'PYIH 1 PEJCTaBHUKH.

Kinacudikariss monboBUX KyJIbTYp Y POCTMHHUIITBI YKpaiHu. OCHOBH METOJMKH TMOJHOBHUX
JOCIIJKeHb Y POCIMHHUNTBI. Da3u pocTy 1 pO3BUTKY 3epHOBUX KyabTyp. CTaaii po3BuTKy. O3uMi 1
ap1 popmu pociuH. bionoriyHi 0coGIMBOCTI 03UMO1 MIIEHUII] Y 3B 3Ky 3 YMOBaMHU BUPOILYBaHHS.
TexHomoris BUpoLyBaHHS 03uUMOi miueHui y Jlicocreny Ykpainu. biosoris 1 0CHOBH TE€XHOJIOTIT
BHPOILIYBaHHS FTOPOXY MOCIBHOTO Ta KapTori y Jlicocteny Ykpainu.

Pi3HOMaHITHICT, OBOYEBUX POCIHMH Ta Pi3HI MIXOAU A0 iX kiacudikamii. Po3sMHOXeHHS
OBOYEBHUX POCIMH HACIHHMM MaTepiajioM, BET€TaTUBHO, po3canor0. PerymoBanHs GakTOpiB KUTTS
OBOYEBHX POCIIMH Y 3aXHILIEHOMY IPYHTi. bionoriuydi ocobaMBOCTI Ta arpoTexHiKa BUPOILYBaHHS
KammycTy O1710r0JI0BOT B yMOBaX BIAKPUTOTO TPYHTY.
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BunoBwuii cknan mogoBux KyneTyp. Knacudikaiis mioqoBux 3a TUIIOM 10/iB. HaciHHeBe i
BEreTaTHBHE PO3MHOXKEHHS IUIOJOBHUX 1 STIMHUX KynabTyp. JOTisa 3a IUIOJOBHMH JIepeBaMH i
IPpyHTOM y cankax. [ToxomkeHHs, 61010Tis Ta 0COOIMBOCTI BUPOILITYBAaHHS S0TyHI JJOMAIIHBOI.

BiosoriuHi BIacTUBOCTI TBAPWH: TEHETUYHUN MOTEHIIIAI, TUIOJIOUYICTh, €KCTEp’ €p, 1HTEP €,
KOHCTUTYIIiSl, OCOOJHMBOCTI TpaBJICHHS, MPOJYKTHBHICTH TOIIO. boHiTyBaHHs TBapuH. Haykosi
OCHOBH OpTraHi3arlii roieii ¢.-T. TBapuH. ['ocrogapcrke 3Ha4eHHS 1 010J10T19HI 0COOIUBOCTI CBUHEH.
OcHOBHI TOpou cBUHEH. Binroaisis cBuael. [ pynoBuii MeTo 1 TOCHIIPKEHb Y TBAPUHHUIITB1, METO/T
nepioiB, TPyN-MEpioAiB Ta TPyH-aHAIOTIB.

4. 300J101'11

3arajpHa XapakTeprcTHKa mianapersa Haitnpocrimux - Protozoa.

Tun Haiinpocrimii, abo Capkomacturodopu — Sarcomastigophora. 3araapHa XxapakTeprCcTHKa
niamnapcrsa Haiinpocrimux. Xapakrepucruka tuimy Capkomacturopopu — Sarcomastigophora

[Tigrun Capkopaosi — Sarcodina. 3aranbHa xapakTepucThKa migrumy CapKkopaoBi.

Kinac Cnpamxui amebu — Lobosea, kiac 3epnscrocrocitTuacti — Granuloreticulosea.
Hanknac ITpomenenixku — Actinopoda. Pagiospii.

[Migrun Jxryrukosi — Mastigophora. 3aranpHa XapakTepucTuKa miaTummy JKryTukoBux

XapakTepuCcTHKa OCHOBHUX KJIACiB JUKI'YyTUKOBHUX TBapUH:

a) kinac Pociunai KryTukoBi - Phytomastigophorea;

0) kiac TBapuHHI JKTyTHKOBI — Z0oomastigophorea.

Tun AnikomruiekcHi — Apicomplexa. 3aranbHa XapakTepHCTHKAa TUIY AIiKOMILICKCHI.
Xapaxkrepucrtuka kinacy CriopoBuku 1 mijkiaciB I'perapunu 1 Kokiuaii

Tun Biiiwacti abo Iudysopii — Ciliophora. 3aransHa xapakrepuctuka Tuny Biifuactux.
Po3MHuoxeHHs iH(Yy30pii. XapakTepucTHKa OCHOBHHX KJaciB iH(Y30piil.

[MigmapcrBo bararoxitTunni - Metazoa. Tun I'yoxu — Spongia

[Toxomxkenns bararokmiTHHHUX. 3aranbHa XapaKTEPUCTHKA MiJapcTaBa baraTokmiTHHHUX.
Xapaxrepuctuka Tuny ['yOku. XapakTeprucTuka OCHOBHUX KJIAciB I'yOOK.

Cnpapxni bararoxmituaai — Eumetazoa. Tun KwumkoBonmopoxuuuai — Cnidaria, a6o
Coelenterata. Knac I'iapoinni — Hydrozoa.

3arajgpbHa  XapaKTEPUCTHUKA CIPaBXHIX  OaraTOKIITHHHHX. XapaKTepPUCTHKA  THITY
KumkoBonopoxxuunaux. Knacudikarris kumkosonopoxuuaaux. Kiac I'igpoinai — Hydrozoa.

Kiac Cuudoinni — Scyphozoa. Knac Kopanosi mosminu — Anthozoa.

Tun Ilmocki uepBu — Plathelminthes. 3arampna xapakrepuctuka Tumy IITOCKi uepBH.
XapakTepuCcTUKa OCHOBHHUX KiaciB miockux uepBiB. Kiac Biiiwacti uepsu — Turbellaria. Knac
Tpemaroaun, abo urenernyni cucynu — Trematoda, abo Digenea. Kinac CtroxkoBi uepsu — Cestoda.

Tun IlepBunnomopoxkuuuHi — Nemathelminthes. 3aranpna xapaktepuctuka Tumy
[TepBuHHOMOpOXKHUHHI. XapakrepucTtuka kiacy Kpyrai Yepsu, abo Hematonu — Nematoda Ta
OCHOBHHMX ps/IiB HEMATO/.

Tun Kinpuacti wepBu — Annelida. 3aranpna xapakrtepuctuka tumy KimpuacTi depsw.
XapakTepHucTHKa KIaciB Kilb4akiB: OararoumieTuHKoBi uepBu — Polychaeta; manomeTnHKoBI YyepBu
— Oligochaeta; m’sBku — Hirudinea.

Tun Ynenucronori — Arthropoda. 3aranpHa xapakTepucTHKa TUIY YJICHHCTOHOTHX.
XapakTepuctuka niarumny 3si0poaunini, abo PakononiOni —Branchiata, abo Crustacea.

Cucremaruka PakononioHux. XapakTepucTHKa OCHOBHUX KJIaciB 1 MiJIKIIACIB.

[Tintun Tpaxeninogumiai — Tracheata. 3araipHa XapakTepuCTHKA MIATUITY TpaxeHOIUIITHI.
Cucremarnka TpaxeiiHomuImHNX. Xapaktepuctuka kiacy ['yoonori — Chilopoda. Kiac
JBonapaonori — Diplopoda. Kitac Komaxu — Insecta. 3aranpna xapaktepuctuka kiacy Komaxwu.
Cucremaruka Komax. Py komax 3 HOBHUM 1 HEIOBHUM IEPETBOPEHHSIM.

IMigtunn  Xeminepoi — Chelicerata. 3arampha xapakTtepucThKa MaATHIY XeiepoBi.
Xapakrtepuctuka kiacy IlaBykonozioni — Arachnida. XapakreprucTika OCHOBHHUX ITiJIKJIAcCiB 1 pSAAIB
MaBYKOIOAI0HMX.



Tun Momocku — Mollusca. 3aranpHa xapakrepuctuka tunmy Momocku. Kiacudikaris
MOJIIOCKIB, XapaKTepUCTUKa OCHOBHHX KiaciB. Kitac JIBoctynkoBi momocku — Bivalvia, UepeBoHori
— Gastropoda, I'omoonori momocku — Cephalopoda.

Tun onkorkipi — Echinodermata. 3aransna xapakrepuctuka Tumy 'onkomkipi.

biomoriuna opranizaiis Oe3zuepenHuX. MopdoaHaToMiuHI 0CcOOJMBOCTI Ta (Hi310JI0TIUHI
CHCTEMH.

OcHOBHI pucH opraHizaiii XxpeOeTHHUX.

Anaromo-moposioriuHa i 610JI0TiYHA XapaKTEPUCTHKA KPYTIIOPOTHX.

Hanknac pubu — sx mepBuHHI BoaHi menenHopoti. Kitac XpsmioBi pubu. Mopdonoriuna
oprasxizaiis. di3ioa0riyHi CHCTEMHU.

Cucrematnununii  orysan  kimacy Xpsimosi puou. Kiac  KictkoBi pubu. 3aranpHa
xapakrepuctuka. Hanpsin baratonepi 1 Kocructi pubu. OcobmuBocti Mmopdoanaromii. Exonoriuni
ocobiuBocTi pub. bioneHotnyHe 3HadeHHs pud. OcobmmBocTi MopdoaHaTOMII MO3KOBOTO 1
BICIIEpAIBHOTO BIIUTIB Yeperna Ta OCbOBOTO CKENETY KiCTKOBHX prO. CHCTEeMaTHYHHMA OTIISL KIIacy
KicTkoBi puomu.

3aranpHa XapakTepucTuka kimacy Amgibii. OcHoBHI pucu Mopdoanaromii i ¢iziomoriayHux
cucreM. EBosronist 3eMHOBOAHUX. OcoOaMBOCTI OYyJ0BU OCBOBOTO cKeneTy. CucreMaTHka CydyacHUX
36MHOBO/IHHX.

Knac HJ‘IaSYHI/I 3aranpHa XapakTepucTuka penTwiiii. MopdoanaTomis, (izionoriusi
cucteMu opranizmy. Exororis miasyniB. [loxomkeHHs 1 eBomonis ra3yHiB. OXopoHa IIia3yHiB,
BUJM, 3aHeceH1 10 YepBoHOT KHUTH YKpaiHu. CHcTeMaTHKa Cy4acCHUX PEeNTUIIIHN.

3aranpHa XapaKTEPUCTHKA NTaxXiB, TOKPHBIB 1 X MoXigHuX. Bio3mMinn y mokpuBax 1mos’s;3aHi
3 mitanHsaMm. Opranu nuxaHHs, ix OymoBa. MexaHi3m auxaHHS nTaxiB. OpraHu KpoBOOOiry.
[lenTpansHa HepBOBa cucteMa. OpraHu BUIAUICHHS.

biosoris po3MHokeHHs nTaxiB. bynoBa opranis TpasieHHs. OcoOIMBOCTI Oy/0BU CKENETy
nTaxiB. Buno3Mminu y ckeneri, noB’si3aHi 3 noapboToM. CucremMarnyHuil ornsf kiacy Ilraxu.

3aranpHa xapaktepuctuka kiacy Ccasui. IlporpecuBHi pucu opranizamii. IToxomkeHHs i
eBosolisi  ccaBliB. OcoOnMBOCTI  BHYTPIMIHBOI  MopdoaHartomii  ccaBuiB. OcoOIMBOCTI
MopdoaHaToMii cHCTeMH TpaBJICHHS 1 PO3MHOXEHHS ccaBliB. 3yOHa cucrema. OcoOIMBOCTI
xuTTeBoro mukiy. Typbora mpo HamankiB. Cucrematuunuil ormsin kinacy Ccasui. [linkmac
nepuio3Bipi. [Hppaknac CymuacTi. [nppaknac Bumii 3Bipi abo IlnanenrapHi.

OcHOBHI TIepionn po3BUTKY Gioreorpadii. 38’130k Gioreorpadii inmmmu Haykamu. Mera i
3aBaaHHa Oloreorpadii Crneuudika wmeroaiB agocuikeHHs Oioreorpadii. KutreBi ¢dopmu
opranisMmiB. TpodiuHa poib TBapuH y ekocuctemax. OIUMHUII 1 NPUHIUNU (DIOPHUCTUYHOTO
paiionyBanHs. TBapuHHMIl cBIT YKpainu. Pecypcu TBapuHHOro cBiTy. PinkicHI 1 3HUKawOul BUAM
POCIIHH 1 TBapUH Y KpaiHH.

5. MOP®OJIOTI'TA, PI3IOJOTTsA, I'ITIEHA TA PO3BUTOK JIIOAUHU 1 TBAPUH

Ocob6auBocTi eMOpionorii JroAUHU. 3aranbHi IPUHIUIIM OpraHi3alii TKaHHH.

Knacudikamis Tkanus. [1oHATTS mpo BUIM 1 piBHI pereHepaii.

EnitenianeHi TkaHuHU. TKaHUHM BHYTpIIIHbOrO cepenosuma. Kpos i mimpa. I'emonoes i
aimdornoe3. XapakTepucTHKa BHYTPIIIHBOTO cepeloBHIa opraHizmy. Kiacudikaris crnomydHux
TKaHUH. BracHe crmomyd4Hi 1 CKeJNeTHI CIIOJIy4HI TKaHMHU. BOJIOKHMCTI cnoflydHl TKaHWHHU Ta iX
Pi3HOBUIN

M's30B1 TkaHMHU. 3aranbHa MOp(O(dYHKIIOHATbHA XapaKTEPUCTUKA M'SI30BHUX TKAHMH, iX
knacugikamis. Cepuesa mM's;30Ba TKaHUHA. Mopdo-PpyHKIIIOHATBHI 0COOIMBOCTI MIOKapay.

HepBoBa TkanuHa. 3aranpHa Mop¢odyHIIOHAIbHA XapaKTEepPUCTHKAa HEPBOBOI TKAHWHU.
IicTorenes.

bioenexktpuuni siBumma. 30yaivBi TKaHWHHU. biojoriyHe 3HAYEHHsI TPOIECIB 30yIHKEHHS.
30ymnmuBi TKaHWHU. [IOHATTA Tpo moapasHeHHs 1 moapazHuku. Kiacudikaiiis moapa3HHKIB.
[Totentian mii. [IpoBenenns 1 mepeaayda 30yKeHHS.

3HayeHHs HeEpBOBOi cucTeMu. OcoOIMBOCTI CTPYKTYpHO-(YHKIIIOHAIBHOI Oprasizamii
HepBOBOi cuctemu. Di3ionoris HEUPOHIB 1 CHHAIICIB.
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Perukynspua ¢opmarist 1 mimOiyna cuctema. CTpykTypHa opraizamis i (QyHKIiOHanIbHE
3HAaYeHHS JTIMOIYHOT CHUCTEMHU.

dizioJorisi BEereTraTMBHOI HEpBOBOI cucTeMH. DyHKIIIOHATIBbHI OCOOJMBOCTI BETeTaTUBHOL
HEPBOBOI CUCTEMH, ii IOJIIJT HA CHMIIATUYHUHN 1 TApaCUMIATHIHUN BiILIH.

Kopa Benukux miBKyJb rOJIOBHOTO MO3KY. Jlokamizaris (yHKIiH y KOpi BETUKUX MiBKYIIb.
BioenekTpuyHa aKTUBHICThH TOJIOBHOTO MO3KY. Enekrpoenuedanorpadis.

3arajibHa XapaKTepUCTUKA CEHCOPHUX cucTeM. CEHCOpPHI CUCTEMH SIK CKJIaHI CTPYKTYpPH, 1110
3a0e3meuyroTh aHaii3 noapasHeHb. Knacugikauis penenrtopis. Ilepudepuynnii i neHTpanbHUR
aHayi3 nmojpasHeHb. AnanTaiis. Bzaemonis anamizaTopis.

3opoBuii anamizatop. CiyxoBuii anamizatop. Ilepudepudnuii Bijaia CIyXoBOro, 30pOBOr0O
aHamizaropiB. @DyHKIi 3BYKONpOBiIHOTO amapary. BHyTpimHe Byxo. bymoBa 3aBHTKH.
MikpocTpyKTypa CHipajabHOro (KOpTi€eBOro) oprany. MexaHi3M pelerniii 3ByKiB pi3HOI 4acTOTH.
Enextpuuni sBuma y 3aButii. Teopii ciayxy. [lpoBigHi numsixu 1 KipKOBHH B CIyXOBOTO
anarizaropa. bynosa i GyHKIil BecTuOyIsIpHOTO amapara.

@izionorisa mkipu. lkipauii anamizarop. Knacudikaris i cTpykTypa peuenTopiB LIKipH.
[TpoBiaHi IUISIXU Ta KIPKOBUI KiHEIb HIKipHOTO aHalli3aTopa. @yHKIIOHAIbHI BIACTUBOCTI IIKIPHUX
penenitopiB. MexaHopernentopu. PyxoBuii ananizaropa. bynosa i pyHkuii pyxoBoro anamizatopa.

3ararbHa XapaKTEPUCTUKA EHJOKPUHHOI CHUCTEeMH 1 HPUHIUNH ii pPoOOTH. 3HAYCHHS
TOPMOHIB, iX CTPYKTypa, MexaHi3Mm Aii. B3aemopis 3amo3 BHYyTpimHbOI cekpeuii. lopymenHs
CeKpeTopHOi akTHBHOCTI. [imoramamo-rinodizapHa cucrema. AneHorimodis, Hedporimodi3 i
MPOMIDXKHA YacTKa Tinogisy, ix (izionoriyHe 3HaYECHHS.

dizionoriyne 3HAYECHHS TOPMOHIB IIUTONMOMAIOHOI 3anmo3u. ['OpMOHM KOpH HAaTHHUPKOBUX
3aJ7103: MIHEPAJIKOPTUKOIAM 1 INIIOKOKOPTUKOIAU. Ponb MIiHEpaJKOPTUKOIAIB y pEryssiii BOAHO-
COJILOBOTO OanaHCy. [ TIOKOKOPTHKOIAM 1 iX 3HAUEHHS Y PO3BUTKY CTPECOBHX PEAKIii OpraHizmy.
[ToHsATTS TpO 3arajdbHUM afanTaliiHUA CHHIPOM, HMOro crajii. 3HaueHHsS MO3KOBOTO IIapy
HAJHUPKOBOI 3aJI03H.

di3zionoriyHe 3HAYEHHS BWJIOYKOBOI 3amo3u Ta emiizy. Ponb BMIIOYKOBOI 3amo3u sk
[EHTPAIHHOTO OpraHy IMYHHOI CHCTeMH. SIBuUINle 1HBOJIOIT BHJIOYKOBOI 3ai03u. EHIOKpHMHHA
(GyHKILIS TiAIUTYHKOBOT 3aJ103H.

CrareBi 3ay03u. YonoBiui Ta kiHOY1 cTareBl 3ajo3u. CTaTeBi rOPpMOHH, iX (i310J0TiUHE
3Ha4YeHHs B OpPraHi3Mi, MeXaHi3M Jii.

[ToHATTS PO HIMKYY 1 BUIILY HEPBOBY JISUIbHICTD.

3navyenHs npaips .M. CeuenoBa i LII. IlaBnoBa y po3BUTKY BYEHHS HpPO BHILY HEPBOBY
JUSIBHICTh. YTBOPEHHSI YMOBHUX pe(QUIeKCiB: YMOBH, HEOOXITHI 17 (QOpPMYyBaHHS YMOBHHX
pediekciB Ta areHTH, sIKi MOXKYThb CTaTH YMOBHHMHM IOJpa3HUKaMH. YMOBHI pe(ieKCH pi3HUX
MOPS/IKIB.

YTBOpeHHs YMOBHUX 3B’sI3KiB. BcTaHOBIEHHS [OMiHAaHTH. [‘aJbMyBaHHS YMOBHHUX
peduiekciB. AHaii3 1 CHHTE3 OoIpa3HeHb. SBHILe reHepanizailii, ipaaiaiii, KOHIIEHTpalii Ta 1HAYKIIi.
JlMHaMi4HI CTEepEOTHUIIH.

®Di310J10T1sI TOBEIIHKOBUX PEAKIII OpPraHizmMy.

MortuBariii, emouii Ta MOBEAIHKOBI peakuii opraHizmy. Pomp niM0iuHOi cucTeMH B iX
3nicHeHH1. [ToHATTS npo aOCTPaKTHY MiSIIBHICTb.

MexaHi3Mu CHY 1 HecllaHHs. Buiia HepBoBa AisUTbHICTH JIIOAUHU. J[pyra curHaibHa cucreMa
AK CUCTeMa COPUMHATTSA 1HpOopMaIlii, y3araJbHeHOi 1 a0cTparoBaHoi Bii 6e€31mocepeaHboi TisIbHOCTI.
B3aeM03B’5130k MiX HEpUIOO 1 APYrol0 CUTHAIBbHOIO cucteMamu. Ilam’sith, 11 Buau. CTpykTypHa
OCHOBA 1 MEXaH13MH IaM’SITi.

3aranpHa XxapakTepucTika Kposi. [Ti1paxyHOK JeHKOIUTIB.

XapakTepucTrKa BHYTPIIIHBOTO cepenoBuina opradizmy. [TouaTTs npo romeocras. OyHKITIT
KpoBi. Di3uKo-XiMiYHAa XapaKTepUCTHKA IUIa3MU KpoBi. bydepHi BracTuBOCTI KpoBi. MexaHi3m
3CiTaHHs KpOBi. Buau JEHKOIUTIB, iX yTBOPEHHS 1 CTPYKTYpHI 0coOauBoCTi. DYHKINIT pi3HUX BUIIB
JEUKOILUTIB. YYacTh JICHKOLUTIB y peaKlifx 3amajieHHs 1 parouuTosy.



Jlimda, 11 yTBOpeHHS, CKJIa/1 1 BIACTUBOCTI.

OcHoBu ¢i3ionorii iMmyHHOT cucteMu. [IoHATTS npo crerudiunumii 1 HecrienudiuHui 3aXHCT.
3arajqpHa XapakTepUCTHKAa IMYHITETY, MOro 3Ha4yeHHs A opraHi3my. CTpyKTypHa oprasizailis
imynHoi cucrtemu. OO’erHAHHS 1 B3a€MOJlis €JIEMEHTIB IMYHHOI cuUCTeMH. Bunu imyHitery,
MexaHi3Mu ix peanizanii. [loHaTrTss nmpo imyHizarito. OCHOBHI TOPMOHHM 1 MeIIaTOpH IMYHHOT
cucreMu. IIOHSATTS MpO TiCTOHECYMICHICTh. TpaHCIUTAaHTAIMHUN 1 MPOTHUIMYXJIUHHUNA IMYHITET.
Knacudikamis TpaHcrmaHTaTiB. XapakTepUCTHKAa aHTUTEHIB 1 aHTUTLL. CTPYKTYpHI OCHOBHU
AHTUTEHHOI crienu(iyHOCTI.

Xapakrepuctuka reMoriao0iny. ['pynu  kpoBi. Mopdo-pyHKiioHambHi  0COOIMBOCTI
eputponuTiB. I'emorno0iH, HOro CTPyKTypa, KUIBKICTh 1 BiacTHBOCTI. CHOMYyKH TeMOTIO0iHYy.
Miorno6in. IBuakicts ocimanus eputpountiB (LIIOE). IIpupona nmoginy kposi Ha rpynu. [ToHATTS
PO pe3yc-HEeTaTHBHY 1 pe3yc-NO3UTUBHY KPOB.

®Di310J10TisI CEPIIEBO-CYAMHHOI JiSUTBHOCTI. 3HAYCHHS CEPIIEBO-CYIMHHOI cucteMu. Mopdo-
¢dyHKIIOHATBHI 0COOIMBOCTI ceprieBoro M’s3a. IlpoBigHa cucrema cepus. BimactuBocTi ceprieBoro
Mm’s13a. CeprieBuit UK 1 Horo anaui3. [IpoBeaeHHs 30yIKeHHS Y CepLieBOMY M’ si31. ABTOMATIs Pi3HUX
BiuiB cepiis. [Ipupona i mexaHi3m aBromarii. Enekrpokapmiorpadis.

OcHOBHI 3aKOHU reMoauHaMiku. BenuduHa THCKY KpOBI B PIi3HUX AUISHKAaX KpPOB’SIHOTO
pycna. CuctomiuHuii, qiacTomiyHui 1 MynbcoBUi TUCK. OCOOIMBOCTI pyXy KpOBi IO Kamissipax,
3HA4YEHHs apTepi0-BEHO3HUX aHACTaMO3IB.

HepBoBo-rymopansHa peryisiis poOoTH cepus i ToHycy cyauH. Disiornoris mpouecy
JUXaHHS.

MexaHi3M BAOuxy i BuAuxy. HeraTMBHHMIA THCK y TpPyIHIH TMOPOXHHHI, MOTO 3HAUYCHHS.
JKurreBa emHicTh JereHb. J{uxanbHi 00’emu. JlereHeBa BEHTHJIALISA Ta ii MOKAa3HUKU. J(MXaabHHMI
IEHTP JIOBracTOro MO3KY, HOro CTpyKTypa. Byrnmekuciuii ra3 sk moApasHUK AUXATBHOTO LEHTPY.
KopxkoBa perynsuist nuxanss. OcoOIMBOCTI TUXaHHA 33 PI3HUX YMOB.

di3iosoriyHa NpoLECiB TPaBIEHHS.

3Ha4yeHHs TpaBJeHHA. BHYTPIIIHBOKIITHHHE 1 MO3aKJIITHHHE TpaBieHHA. CekpeTopHuil
nporec. DyHKIIOHATbHA XapaKTEPUCTUKA OpraHiB TpamieHHs. CKJaj, BIACTUBOCTI 1 peryJsilis
cekpelii TpaBHUX COKiB. [IpuctinkoBe (MeMOpaHHe) TpaBiieHHs. Posib TOBCTOI KUIIKH y TPaBJIEHHI.

BceMokTyBaHHS y TpaBHOMY TpakTi. DyHKIIIT EYIHKH, TIOB’A3aH1 3 BCMOKTYBaHHSIM.

MoTtopHa (QyHKIIisl TPaBHOTO TPAKTy. 3HAUEHHS pyXOBOi aKTUBHOCTI TPABHOI'O TPAKTY.

®i3i00ris MpoLIECiB OOMIHY PEYOBHH 1 BUJIIJICHHSL.

3Ha4yeHHs OOMiIHY PeUOBHH, Horo ocHOBHI etamu. [IoHATTA mpo nmpoMikHHM opraH. OOMiH
O11kiB. 3HaueHHs OUIKIB B opraHi3Mi. Bujosa 1 opranHa cneuu@iunicte OunkiB. OOMiH OLIKIB B
opranizmi. OOMiH XHpiB. 3HAUE€HHS NPOCTUX 1 CKIAJHUX JiHiAiB B opranizmi. JKuposi nemno.
3HaueHHs BYIVIEBOJIB 1 iX NEPETBOPEHHSA B OpraHi3mi. 3amacu BYTJIEBOJIB B oprasizMi. Bwmict
[III0KO3U B KpoBi. ['inep- 1 rinoriikeMis. EHepreTnyHuii oOMiH pe4oBHH.

Heiipo-rymopanbsHa perymsiis mporecy oOMiHy OLIKiB, KUpIB 1 ByrieBofiB. Bitaminu, ix
3araJibHa XapakTepUCTUKa 1 3HaUEHHS JIJIs opraHi3My. Poiib BiTaMiHIB y cHHTE31 (DepMEHTIB Ta 1HILIUX
peuBuH. ['ino- 1 rinepBiTaMiHO3H, aBITAMiHO3H.

BoaHo-conpoBuii 00MiH. 3HaYEHHS MaKpO- 1 MIKPOEJIEMEHTIB B OpPraHi3Mi.

. 3aNIeKHICTh IHTEHCUBHOCTI OOMiHY PEYOBHH BiJ Pi3HUX (izionoriyHux ymoB. dDi3ziosoriui
OCHOBH XapuyBaHHs. 3HaY€HHS MpoLeciB BUAUIEHHS. ExcTpapeHaibHI NUIAXU BUIIEHHS IPOAYKTIB
oOMiHy.

[Ipouec cedoyrBopeHHs. Mopdo-dyHKIIOHATIbHA XapakTepucThka Hedpona. I[Ipouecu
CeKpelii y KaHaJIbLAX HUPOK. Perymsiisi cedoyTBOpPEHHS 1 CEYOBUIIICHHS.

6. TEHETUKA TA OCHOBHU CEJIEKIIII
['eHeTuka ik HayKa, IpeAMET TeHeTUKU. [IOHATTS po Cra KoBICTh 1 MIHJIMBICTh,CTPYKTYpPHA
1 hyHKIIOHAJIIbHA CHAIKOEMHICTh MIX TOKOMIHHAMU. [lepenaya i peanizaiis O3HaK 1 BIaCTUBOCTEH.
I'enorumn 1 ¢penotun. ['enoTuniyna 1 GpeHOTUITIYHA MIHJIUBICTh. AJIETBHICTh T€HA Ta MHOXXHHHUN
anenizM. Metoau reHetuku. I.MeHnzaenb, K 3aCHOBHMK I€HETUYHOro aHamizy. Oc- HOBHI eTamu
PO3BHUTKY TeHETUKHU. PO3BUTOK reHeTHkKU B YKpaini. OCHOBHI 3aBJaHHS T€HETHKHU Ta il
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3HAUEHHS /ISl BUPIMICHHS 3aBJaHb CEJeKIlii, MEIUIIUHU, O10TEXHOJIOT1i, OXOPOHH MPUPOIH.

Poub siapa i nuToruiasmMu B craakoBocTi. HykileiHOBI KMCIIOTH SIK HOCIT 1 TapaHTH peaizarii
reHetnyHoi iHQopmamii. IlepBuHHA CTpyKTypa HYKJIETHOBHX KHUCIOT MakpoMoJeKyispHa
oprauizauis JIHK. Makpomonekymnspaa crpykrypa PHK. Xpomocomu. Ponbp xpomocom B
cnagkoBocTi. Mopdororist xpomocoMm. Kapiortum. I'iranTceki xpomocomu. IllTyuni xpomocomu
eykapioTiB. MonekynspHa 1 HaIMOJEKYJIsSpHA OpraHizamiss XpoMOcoM eykapioTiB. [icToHH.
HericTonni 6imku Xxpomatuny. HagmouekyssapHa oprasizaiiist XxpoMocoM eykapioTiB. Tloain kiaituHu
1 BigTBOpeHHS ii opraniB. MiToTHUHUI MK 1 $azu MiTo3y. ['eHeTUYHHIT KOHTPOJIb MITOTUYHOTO
nuKiIy. Meio3 sik oCHOBa po3mIeIuIeHHs 1 pekoMOiHaii reHiB. ®a3u 1 crajii merio3y. BiaminHicTh
MexaHi3MiB nepediry MitTo3y Ta Meiio3y. @opmyBanns ctareBux kiiTuH. Crioporenes. ['amerorenes.
3aranpHi pucH oprasizamii Ta ¢yHkiii reHomiB. ['eHomu BipyciB. CTpykTypa 1 (yHKIISI T€HOMIB
Oaxrepiii. ['enn ta oneponu. Ilnasmiau ta enicomu. ' eHOMU eykapioTiB.

Perumikamist /IHK sixk mepenymoBa mepenadi reHeTHyHoi iHpopManii Hamaakam. 3araibHa
XapaKTEpUCTHKA PEIUTiIKaTUBHUX IpoleciB. binku perutikamii 1 ix reHHa perepminamis. MexaHizMu
peruikanii JIHK y kumkoBoi nannuku. Oco6nuBocTi pervtikanii JIHK eykapioTis.

['eneTnyHi mponecwu, IO 3a0e3MeuyloTh BITHOCHY CTa0UIbHICTH TreHoMmy. Cucremu
monupikanii i pectpukuii JJHK y 6akrepiit. Cuctemu ButipaBieHHs IOMUIOK perutikaiii. Mexanizmu
penapanii JITHK. Ipsima peakruBamis ymkomkernx monekyn JIHK. ExcuwmsiitHa pemaparis JJHK.
[ToctpernikaTuBHa (pekoMOiHaliiiHa) penapartis. CucteMu iHAYKOBaHOI penapartii. SOS-penapariis.

Mexanizmu peamizamii reaernunoi iHpopmanii. Tparckpuniis. [Ipomoropu i Tepminaropu
tpanckpurii. TpanckpuntoHn. JIHK-3anexxni  PHK-momimepasu. Iukn  JIHK-3anexHoi
Tpanckpumuii. [Iponecunr nepBuHHUX TpaHckpuntiB. [Ipouecunr monepenuukie PHK y Gaxrepiii.
[Tpouecunr npoPHK B eykapioTHUHHUX KIITHHAX. MeXaHi3MH CIUIACHHTY Ta METOIU iX
JOCIIJKeHHSI. AJIbTepHATHUBHUN CIUIACHHT 1 TpaHccruiaiichar. OCHOBHI HUIAXH  PeryJsiil
Tpanckpumniii. Perymsmis ¢yHKii mpoMoTopiB. Peryndiis TpaHCKpHUMII Ha pPiBHI TepMiHATOPIB.
Tpaucusis. MonekynsipHa oprasizainiss pudbocom. Indpopmaniitna PHK sk matpuns mia cunresy
Oinka. MexaHi3MH TpaHCIALIi.

Hesanexne (MeHzeniBChbKe) yCHaJKyBaHHS 3aKOHOMIPHOCTI MOHOT€HHOTO YCTIaJAKyBaHHS.
Meton reHeTHYHOT 0 aHalli3y. 3aKOHU OJTHOMAHITHOCTI T10pH/IiB MEPIIOTr0 MOKOJIIHHS 1 pO3LIETICHHS
riopuaiB apyroro mnokoiiHHSA. IlpaBuia nomiHyBaHHS 1 4YMCTOTH rameT. LluTosnoriuHi ocHOBU
MEHJIeNIBCbKUX 3aKOHOMIpDHOCTEH Ta YyMOBHM, WI0 3a0e3meuyyroTh IX MmposB. PerumnpoxHi
CXpCIllyBaHHS Ta aHaji3yloue CXpeIlyBaHHs, ix 3HAQ4YEeHHS. 3aKOHOMIPHOCTI JH- 1
MONITMOPUAHUX CXpellyBaHb. 3aKOH HE3aJIeKHOro KoMOiHyBaHHS reHiB. [{uTomnoriuHi ocHOBH
TUTIOpUAHOTO cxpenryBaHHs. [IprHIIMT TUCKPETHOCTI TEHOTUITY — OCHOBHHI PUHITAIT T€HETUKH.

Crath 1 34emyieHe 31 CTaTTIO ychajkyBaHHsA. [eHeTnka cTari. TUIM XPOMOCOMHOIO
BU3HAYEHHS cTaTi. JJoka3m XpoMOCOMHOTO BU3HAYeHHS CTaTi. | €HH, 1110 BU3HAYAIOTH Ta 3MiHIOIOTH
ctath. ['eHeTHKa cTati. Y cnaakyBaHHs, 3UerieHe 31 cTarTio. biosoris crati.

3deryieHe ycnaJKyBaHHS. AOCONIOTHE Ta HEMOBHE 34YEIUICHHS, KpocwHToBep. L{uTomoriuni
JIOKa3u KpocuHrosepy. Jlokamizaiist reHiB y XpoMOCOMax, F'€éHEeTUYHI KapTH. XPOMOCOMHaA Teopis
cnagkoBocti T. Moprana.

Hexpomocomue ycnankyBanss. Lluronnazmaruyna craakoBicTs. MiTOXOHPIT iXJIOpOIIacTu
AK HOCIi reHeTH4yHoi 1H(popMarllii. MeTtonu Bu3HaYeHHs CTPYKTYypU Ta GYHKIIT XoHApiomy. MeTtoau
JOCHIJKEHHS CTPYKTYpH Ta QyHKLIT riacToMmy. O3HaKH, 1110 KOHTPOJIIOIOTHCS T€HaMH [IUTOIUIa3MH 1
xpoMocoM. [HdekIilHI areHTH 1 eKCTpaxpoMocoMHi enemeHTH. [Ipenerepminanis nuromiazmMu adbo
MaTEepUHCHKHH e(eKT.

Tunu minnuBocti. Monaudikamii 1 mytamii. Knacudikauis minnubocti. Moaudikamiiina
MIHJIUBICTH a00 Mmomudikarmii. MyraniiHa MiHIUMBiICTE. MyTamii i Moaudikarii, iX BiJIMIHHOCTI.
Knacudikamiss myramiif. 3aragbHa XapakTepuUCTUKa AESKUX THUIIIB: CIIOHTaHHI Ta 1HAYKOBaHI MYy-
TaIlii; pelecruBHi Ta 1HAYKOBaHI MyTaIlii; PElIECHBHI Ta JOMIHAHTHI MyTaIlil; mpsMi, 3BOPOTHI Ta
CyMpecopHi MyTallii; sSAepHiI Ta IUTOIUIa3MAaTUYHI MyTallli; TeHEpaTUBHI Ta COMATHUYHI MYyTarlii;
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Mopdororiuni, (izionoriydi Ta 610XiMiuHI MyTallii; YMOBHO-JIETaJIbHI MyTallii. MeToau BU3HaUCHHS
myTaniil. JlocmimkenHs myramiii y Mikpooprani3mis. JlocnipkeHHsT MyTaliid y eykapiotiB. ['eHHi
(ToukoBi) mytarii. XpoMocoMHi MyTalii. 3arajpHa XapakTepucTuka Takiaacudikaiis. [Tepedynosu
XpOMOCOM, IO BIUTMBAIOTh Ha KIJIBKICTh T€HIB Yy XpomocoMax. Jlene- mii. Jyrumikamii. IlepebynoBu
XpPOMOCOM, III0 3MIHIOIOTH JoKami3amiro reHiB. IuBepcii. TpaHcmokarii. TpaHcno3ullii: 3arajibHa
XapakTepucThka. Mirpyroui TeHeTHYHI eNeMEeHTH NpPOKapioTiB. Mirpyrooui TeéHEeTHYHI eIeMEHTH
eykapioriB. IlepeOynoBu, 10 3MIHIOIOTH KUIBKICTH XPOMOCOM. 3JIUTTS Ta IMOIIIM XPOMOCOM.
Amneymoinis. [lonmimnoinis: aBromominioinis, anonomiroroimis. [Tomimoinis 1 eBomroris. ["amnoimis.
MexaHi3MH CIIOHTAaHHOTO Ta iHJAyKOBaHOro MyTareHe3dy. IlepeamyrariiiHi 3MiHM TEHETHUYHOTO
marepiany. @izionoriuna Teopis myrarenesy. Myrarenni ¢akropu i JIHK. Exornoris i myrarenes.

['eneTnuHa pekoMOiHaIlis K MEXaHi3M KOMOIHaIITHOT MiHJIMBOCTi. MOJIEKYIJIIpHI MeXaHI3MHU
3arajibHOi TeHeTHYHOI peKoMOiHalii 1 KOHBEpCii reHiB.

3aK0oH TOMOJIOTTYHHUX PsAiB criaakoBoi MiHimBocTi M.1. BaBinoBa, fioro 3nauenns. I 'eHeTrka
nomyssii. Jleski MoKa3HWKKA TeHETUYHOI MIHJIMBOCTI MomyJisimiid. YacToTa reHiB Ta TEHOTHUIIB B
nomynsnii. 3akon Xapni-BaiinOepra. Ilpaktuune BuxopuctanHs (opmynu Xapnui-BaiinGepra.
@dakTopu TEHETHYHOI AWHAMIKM MOMYNALid 1 MikpoeBomomis. BiacyrHicte abo oOMexeHHS
nanmikcii. OOMeKeHHs YMCeNbHOCTI monysuii (apeid renis). Mirparii ocobun abo MOTIK T'eHiB.
Myraniitauii npouec (Tuck myTariii). J{o0ip, fioro ¢popmu.

['enetnuni ocHOBU cenekiii. Buxignuii Matepian ta Metonu 1o6opy B cenexiiii. o0ip unctux
JiHi# Ta KI0HIB. [HOpuauHT Ta ayrOpuauHr. MeToam cxpeuryBaHHs B cenekiii. BHyTpimmHbpoBHI0Ba
Ta BiJjasieHa riopuausanis. ['eHeTuuHa iH)XeHepisi B CTBOPEHH] BUXIAHOTO MaTepiany AJis CeleKIli.
CrepunbHicTh BimganeHux riOpuniB. Meroau mepeGoproBaHHS HecXpelryBaHOCTi. llepcrekTuBu
Bignanenoi riopuausanii. [Tomimnoinis. Iloasiline ywcimo xpomocom. Tpuruioinu 1 Terparmioinu, ix
0COOJIMBOCTI, 3HaYeHHs. ['aruioigu Ta ix pons y cenekiii. OCHOBHI IEHTPH CENEKIIMHO-TeHETHIHOT
pobdotu B VYkpaini. Cenekiis CUIbCHKOTOCIIOAAPCHKUX POCIMH 1 TBapuH B YKpaiHi. Cenexiis
MIKpOOPTaHi3MiB.

7.OCHOBH BIOTEXHOJIOT'II

I'enetnuna iHxeHepis. [IOHATTS nMpo TpaHCTEHHI OPraHi3MU: TEXHOJIOTiS PEeKOMOIHAHTHUX
JIHK. Ilpupoani Ta mrTydHi (i3UKO-XIMIYHI CHCTEMHU IIEPEHECEHHsS T'€HETUYHOIo Marepiaiy:
mikpoinekuis JJHK; 6ombapayBanHs yacTuHaMu Baxkkux MeTaniB, Bkputux JJHK; enekrponoparis;
Ca-¢pochaTHuii MeToJl OCaJKEHHS; BUKOPHCTAHHSA MoJiMepiB Tomo. KioHyBaHHS TreHIB Ta ix
11eHTu(iKalis, eKcrpecis KIOHOBAaHUX I'eHiB.

Knitunna inxenepid. KyapTypa KIITHH eykapioT: aeaudepeHiiloBaHHS 1 KalIIOCOreHe3 K
OCHOBA CTBOPEHHSI MEPEeCcaOUHNUX KIITUHHUX KyJIbTyp. I'eHeTHuHa 1 (i3iojoriyHa reTeporeHHicTh
KIITUHHUX KyJnbTyp. [10puausaiiiss COMAaTMYHHUX 1 CTAaT€BUX €MOpIOHATBHUX KIMTHH. Tumnum
riOpUIHUX KIITHH Ta cIocoOH iX oTpuMaHHs. ['10puaoMHa TEXHOJIOT1s — ICKPaBUM MPUKJIIA] BUXOAY
610TexHOJIOT1] y MpakTUKy. bioTeXHo0Tis BUPOOHUIITBA MOHOKIOHAIBHUX aHTHUTLL.

KnonyBanna sx wmeron OiorexHosorii. KioHyBaHHS TBapuH Ta MIKPOKJIOHAJIbHE
PO3MHOXKEHHSI POCIHH: MpoOieMHu Ta mepcnekTuBH. Kpio3OepexeHHs TeHOQOHAY KIITHH >KUBUX
OpraHi3MiB.

PocnuHHi 1 TBapuHHI KITHUHU sK 00'ekTH OioTexHoiorii. ['eHeTnuHO-MOU(iIKOBaHI
MIKpOOPTaHI3MH SIK MPOAYLIEHTH HOBUX IpenapariB. biosoriuHo akTHUBHI pEYOBUHU Ta TOPMOHH Y
010TEeXHOJIOTIYHOMY BUPOOHUIITBI.

Buxopuctanas O010TE€XHOJIOTIYHUX TMPOLECIB JUIsl BUPILIEHHS MNpOoOJieM HaBKOJIHUIIHBOTO
cepelioBUINA: TepepoOKa BiAXOJIB, BUIYYEHHS KOPUCHHX pPEYOBHMH 13 BIIXOAiB, OopoThba i3
3a0pyIHEHHSIMU, KOHTPOJIb 32 TATOT€HHOI0 MIKpOodII0poto, 6io1erpaaiis KCeHOO10THKIB, HaQTOBUX
3a0pyaHEeHb TOII0. 30epekeHHs] BU0BOI O10pI3HOMAHITHOCTI O10TEXHOJOTIYHUMH METOIaMHU.

OcCHOBHI HanpsSMKH PO3BUTKY 010T€XHOJOTIYHOI MPOMUCIIOBOCTI. BUKOpPUCTAaHHS TOCSATHEHD
610TeXHOJIOTIT y CIIBCHKOIOCHOAAPChKOMY BHUPOOHMITBI. Po3BUTOK OloTexHonorii B YkpaiHi.
[lepcnexTrBHM Ta nMpoOIeMU BIPOBAKEHHS Y BUPOOHHUITBO TEOPETUYHO OTPUMAHUX PE3YJIbTATIB.
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MixxHapoHe criBpoOITHUIITBO B rany3i 6iorexHosnorii. EkoHOMIUHI 1 coIlialibHI aCeKTH PO3BUTKY
OiorexHonorii. ETuuni Ta comianeHi mpobremu OiorexHomorii. I[IpoayKTH TpaHCTEHHOTO
MOXOJDKEHHS: OJICpP)KaHHsI, 3HAUCHHS, PU3HKH.

8. MPOBJIEMH EBO.JIIOIII OPTAHIYHOI'O CBITY. AHTPOIIOT'EHE3

Meroau nocmimkeHHs eBotorii. EBomoriitna konneniis JK.b. Jlamapka.

Po3BuTok npuHnumy iepapxii, hopMyBaHHS ySABIEHb Mpo (ioreHeTHYHE AepeBo. Po3BUTOK
nopiBHsUIbHOT aHaToMii 1 Mopdoorii, emMOpionorii, BUHUKHEHHsS MaJCOHTOJOril Ta 1CTOPUYHOL
r'e0JIOT11, CTBOPEHHS KIIITHHHOI TeOpii, 3apoKEHHS eKOJIoTii 1 6ioreorpadii.

3arapHa XapaKTepUCTHKAa OCHOBHHX €TalliB PO3BUTKY €BOJIFOLINHHOT Teopii micis [lapBiHa.

dopMyBaHHsI €BOJIOIIAHOI Oi0siorii. PO3BUTOK €BOMIONINHOI maeoHTos0Tii. CTaHOBIECHHS
€BOJIIOMIIIHOI Mopdororii i emOpionorii. bioreHeTnuHuil 3aKoH, MOTPIHHUIN Tapaeni3M JoKa3iB
epoyironii. BuBUeHHs 3 mO3MIIN JapBiHI3MY NAacHBHMX 3aXHCHHX HpuUcTOCyBaHb. IllouaTok
eKCIIePUMEHTAIILHUX TociikeHb (haktopis eBomonii (C. [laynpTon).

@dopMyBaHHS CUHTETHYHOI Teopii eBoutomii. JloCHiKeHHs! TeHETUYHUX OCHOB €BOJIIOMIT 1
3apOHKEHHS MONYJISIIIHHOT T€HETUKH.

ExcniepuMeHTalIbHE TOCITIKEHHS €KOJIOTIYHUX (haKTOPIB €BOJIIOLIII.

Konmenii BHHUKHEHHS J)KUTTS Ta PiBHI OpraHi3aiii )KUTTs Ha 3eMIi, 1X XapaKTepUCTHKA.

XapakTepucTuKa MOMyJslii sIK eKOJOro-TeHeTUYHOI cucTeMu. MIiHIMBICTh SK 3arajibHa
BJIACTUBICTH OPTaHIYHOTO CBITY.

[3omsamis sk enmemeHTapHuil eBomroliiHUNA (hakTop. Dopmu i3omsmii. Bunu GopoTedm 3a
ICHYBaHHSI.

[Tpupoanuii 1o0ip — pylIiifHa 1 COPSIMOBYIOYA CHUJIA €BOJIOLIMHOTO MPOIleCcy Ta aJanTarlii.

Bun six opma icHyBaHHSI )KUTTS. 3araibHi 03HaKW BUAY. Kpurepii Buay.

BunoytBopeHHs — HAacHiOK MIKPOEBOJIOIII 1 JKepelo BUHUKHEHHS PIZHOMAHITHOCTI B
opra"iuHomy cBiTi. OCHOBHI LIUISIXU 1 CIIOCOOU BUIOYTBOPEHHS.

CniBBiTHOILIIEHHS OHTO- 1 (pinoreHe3y. EBosrorisi onTorenesy. EMOpioHanbHa ajnanTaiis.
JlaH1 TeHETHKH TIPO 3B’ SI30K OHTO- 1 (DUTOTEHE3y Ta PEKAIITYIISIIIO.

EBomtoniss imoreHeTHyHUX Ipyn Ta opraHiB i ¢yHkui. EBomonis opraniB i QyHKIii.
OcHOBHI (opMH NEPEeTBOPEHHsS oOpraHiBl (yHKUIM Ta ix Xapakrepuctuka. OCHOBHI SBHIIA
eBOJIIOLIITHOTO Mporpecy. TeMiu eBoroLil opraHiB 1 (PyHKIIHM Ta IPUUMHM iX 3aMIILICHHS.

EBomtontist ¢inmorenesy Tta exocucreM. Buennss O.M. CeseprioBa npo ¢direMOpioreHesu.
111Xy BUHUKHEHHS pI3HOMaHITHOCTI OPraHIvyHOIO CBITY: 1uBepreHuis. PopMmu 1 HUIIXH GinoreHesy
Ta KpUTEpIi.

Etanu antponorenesy. Miclie JItoqUHHU B TBAPUHHOMY CBITi. Pacu monuHuy, ix kpuTepii.

MopentoBaHHS €BOIOLIMHUX MPOIIECIB: 3HAYCHHSI, TOCATHEHHS, PU3UKH.

9. CTPYKTYPA TA ®YHKIII EKOCUCTEM

PiBHi opranizanii 6iotnyanx cucteM. OcoOIMBOCTI 1HAMBIIYaTbHOI Ta CHCTEMHOI peakxilii
Ha 30BHIIIHIA BrumB. Exonoriuni ¢akropu, ymoBu 1 pecypcu. OCHOBHI CepelOBHINA >KUTTS.
Ananranis: piBHi, MEXaHI3MH, 3HaYEeHHS (€KOJIOT1YHE, eBoIoLiHE). PoJb opranisMiB y popMyBaHHI
MiKpo- 1 MakpocepenoBuia. bionoriuni purmu. @oronepiogusM. ducunxponosu. XKutresi popmu.
bioTnuHi B3a€MOBITHOCHHHU.

[Tomymsmis sK ekosoriuHa, reHeTuyHa Ta reorpadiuHa cuctema. Crparerii momynsimii y
cepenoBulli icHyBaHHs. CTpykTypa 1 (yHKIIOHYyBaHHs 0iolieH03iB. biopizHomaHiTTs. Exocucremu
AK (DyHKI10HAJIbHI €KOJIOT1YH1 CTPYKTYPU NPUPOIU: BUpOOIeHHS (IPOAYKIIis) 1 Mepeaada peuoBUHU
1 eHeprii B TpodiuHuX naHIorax. OXopoHa MpUPOIH 1 3aI0Bi/IHA CIIpaBa.

biocepa Ta ii mexi. B.[.Bepnaacekuit mpo 6iocdepy. Kupa peuyoBuHa Ta ii poiib B
MakpoeBoJtolii. Koioo6ir peuoBHH sik OCHOBHA BiacTuBicTh Oiochepu. CydacHuil cTaH 1 €KOJIOTivHi
npobaemu 6iocdepu. Buerns npo Hoocdepy.

Micuie To1HY B CUCTEMI OpraHiuHoro cBity. OCHOBHI €Tary 1 pyIiiHi CUJIM aHTPOTIOT€HE3Y.
EBomnrortist BIAHOCHH JIOUHY 1 pUpoau (aHTPOIIO-, 010- 1 eKoLleHTpu3M). Exororis

13



JFOIMHYU Ta KOHUEMIIis 370pOB’S JIOAMHU B CyYacHHUX EKOJIOTIYHMX yMOBaX. BIUIMB MeTeoymMOB Ha
3n10poB’ss monuHH. Ilpuniunu 3araproByBaHHs. CoOIiO- 1 TEXHOJOTIYHI ACIEKTH EKOJOTIYHOT
JISIIBHOCTI JIFOAMHHU. EKoJoTiuHMi MOHITOpMHT. EKOHOMIKAa MPUPOJOKOPHCTYBAHHS SIK 3aci0
peryJsii craHy JOBKIJUIA.

10. METOAUKA HABYAHHS BIOJIOT'II

3aranpHi 3aKOHOMIPHOCTI Ta MPUHIUIN HaBYaHHS 010JI0Tii.

CTpyKTypHI KOMIIOHEHTH IPOLIECY HaBUaHHS 010J10T11.

OO0’ekTUBHI 3aKOHOMIPHOCTI TpOIECY HaBYaHHS O10JIOTii: BUXOBYIOUMH 1 PO3BHUBAIbHHMA
XapakTep HaBYaHHS; 3yMOBJICHICTh HABYaHHS CYCHUIBHUMH MOTpeOaMu; 3aIeXKHICTh €PeKTHBHOCTI
HaBYaJIBHOTO IPOIIECY BijJ BIKOBUX 1 peaJIbHUX HaBYAJIbHUX MOXJIMBOCTEH YUHIB, pPIBHS aKTHBHOCTI
y4HS, HIJIECTIPSIMOBAHOI B3a€MOIiT YUUTENS 1 yUHSI.

OCHOBHI IPUHIMIIK HaBYaHHs 010JI0Tii: HAYKOBICTb, JOCTYIHICTh, HAOYHICTH, 3B’ 130K TEOPIi
3 MPAKTUKOI, CUCTEMATHYHICTh, CHCTEMHICTh, 1HAWBIAYAIBHUNA ITiX1/1, ONTUMI3aIlisl HAaBYaJIbLHOTO
npoIecy.

[ini Ta 3aBXaHHS MIKIJTHHOI O10JIOTIYHOI OCBITH.

PedopmyBanns mkomnu 1 6ionoriyHa ocsita. Ll mKiIbHOT 610J0T1YHOT OCBITH.

CrpareriyHa i IIKUTBHOI O010JIOTIYHOI OCBITH — ()OPMYBaHHS NPHUPOIHUYIO-HAYKOBOT
KapTUHH CBITY Ta CTpATerii MOBEIIHKH JIIOJUHU Y TIPUPO/IL.

Peauizamis CBITOTTISAHAX, METOIOJIOTIYHUAX,, TEOPETUYHUX Ta MPAKTUYHUX 3aBJaHb MIKUTEHOL
010710T1YHOT OCBITH.

3MiCT WKUTFHOI 610JI0T1YHOIT OCBITH.

biosoris sik HaBuanbHUM npeMeT. Buay 3HaHb Ta IX XapakTepUCTHKA.

[TpoBiani imei mkigpbHOTO Kypcy Oioorii Ta ix peamizaimis B 3micTi po3aiiiB ,,Pocimuau”,
,»P13HOMaHITHICTb pociuH’, ,,I'pubu Ta numainuku”, ,bakrepii”’, ,,OpraHizMu 1 cepenoBHILE
icayBanss’ (7 x1.); ,,Bapunn”, ,,Pi3HOMaHITHICTS TBapuH”, ,,OpraHi3MH 1 CEpeOBHIIE iICHYBaHHS
(8 xu.); ,,Jlromuua”, Bionoriuni ocHOBU moBemiHkU Jroauau” (9 Ki.); ,,MoNeKylIspHUNl piBEHb
oprasizauii *uttsa’, KiniTuHHUI piBeHb opranizamii >kutts’, ~OpraHi3MeHUi piBeHb Oprasizarii
xuttsa” (10 ki), ,,Hagopranizameni piBHi oprasizauii sxuTts’”, ,,ICTOpUYHMIA PO3BUTOK OPraHIYHOTO
ceity” (11 ki1.). IumakTH4YHI TPUHIMITY MOOYAOBH MIKIILHOTO KypCy 0i0JIorii.

dopmyBaHHS 1 pO3BUTOK 010JI0TTYHHUX 3HaHb, YMiHb 1 HABHUOK.

[kinpHMMA Kypc OloJiorii SIK cucTemMa 3arajbHOOIONOTIYHUX 1 CHEHialbHUX O10J0TTYHHUX
HOHSATb.

@dopMmyBaHHS YMiHb Ta HaBUYOK YYHIB y MpoIleci HaBUYaHHS HIK1IIbHOI Olosiorii. Meronuka
(opMyBaHHS METOJOJIOTIUHUX, 3arajlbHOHABYAIBHUX Ta CIIEIIaJIbHUX YMiHb 1 HABUYOK.

@dopmyBaHHS B Yy4HIB yMiHb croctepiratu. Buau cnocrepexens. ®opmu oprasizamii
CIIOCTEPE)KEHb.

®opMyBaHHS B yYHIB IPAKTUYHUX YMIHb.

ExcniepuMeHT ik METOJ] HAyKOBOT'O Mi3HaHHs. MeToanka (popMyBaHHS €KCIEPUMEHTATbHUX
YMiHb.

BuxoBanHs y4HiB 3ac00aMi HaBYaJILHOTO IIpeaMeTa 010JI0Tii.

®opMyBaHHS HAYKOBOTO CBITOIISY YUHIB Y MPOIIeCi Mi3HAHHS KUBOI IPUPOIH.

I'poMazsiHCbKEe BUXOBaHHS y Tpolieci BUBYeHHs Oiojorii. BuxoBanHs 11000Bi 10 MPUPOIH
Ta PIAHOTO Kparo, MOBark J0 JI0JIed, HayKu 1 mparll. Exojoriune BUXOBaHHS B IMPOIIECI BUBUEHHS
6ionorii. @opMyBaHHS B Y4YHIB €KOJIOTIYHOI CBIZIOMOCTI Ta €KOJOTi4HOI KyabTypu. EcreTnune
BHUXOBaHHS y Tpolieci BUBUEHHS Oiojorii. biotnune BuxoBanHs. CaHITapHO-TITIEHIYHE Ta (Qi3UYHE
BUXOBaHHs. TpynoBe BuxoBaHHs. KomriekcHe po3B’si3aHHs 3aBJaHb BUXOBAaHHS Y4HIB Yy IpoIeci
BHBUYEHHS 010J10T11.

Mertoan HaBuaHHS 010JI0T1i.

[Ipobrema MeToAIB HaBUaHHS Y AUAAKTHUIN Ta METOAMII HaBuaHHs Olosorii. Kimacudikarris
METO/IB HaBYaHHA 010J0Tii 3a JpKepeaoM 3HaHb (CIOBECHI, HAOYHI, NPAKTUYHI) Ta 33 CTYIEHEM
Mi3HaBaJIbHOT CAMOCTIHHOCTI (UTFOCTPATHBHO-PENPOYKTUBHI, YaCTKOBO-TIONTYKOBI, IOCI1 THHUIIBK1).

MeTtoau opraHizariii Ta 3iHCHEHHS] HABYaIbHO-I3HABAILHOT MisITEHOCTI.
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CrnoBecHi MeTOIM HaBYaHHS 010J10T11: TOSCHEHHS, PO3IOBib, Oeciaa, JeKIis, podoTa 3
HiAPYYHUKOM, po0OOTa 3 HAYKOBO-TIOMYJISIPHOIO JITEpaTypoIo.

Haouni meTon HaBuaHHs 010J10T1i: UTFOCTPYBaHHS, JEMOHCTPYBAHHS, CIIOCTEPEIKCHHSI.

[TpakTryni MeTO M HaBYaHHS 610JI0Tii: TabopaTopHi poOOTH, IPAKTUUHI POOOTH, TOCIII/IH.

MeTtoau KOHTPOJIIO 1 CAMOKOHTPOJIIO Yy HaBYaHHI. YCHUH KOHTPOJb, HUCbMOBUI KOHTPOJIb,
TECTOBUI KOHTPOJIb, METOJJM CAMOKOHTPOJIIO Ta CAMOOLIIHKH.

[HHOBALIIHI METOIM HABYAHHS.

B3aeM03B’s130K pi3HHUX TPYI METOIB Y IIPOIECi HABUaHHS 010J10Ti1.

Meroan4Hi MpUKHOMH SIK CKJIaJIoBa YacTHHA MeToay. Kiacudikaiiis nmpuiioMiB HAaBYaHHS.

3aco0Ou HaBuaHHs 010JI0Tii.

B3aeMo3B’s130K MeTOIIB Ta 3ac00iB HAaBYaHHS.

CrpykTypa cucreMu 3aco0iB HaBYaHHs 010JIOTii.

KommiekcHe BuKopucTaHHs 3aco0iB HaB4YaHHs Oiosiorii. [lemaroridydi BMiHHS BUMTENS
Oiomorii s poOOoTH 13 3ac00aMu HaBYaHHS.

dopmu HaBUaHHS 010JIOTi.

[TonsarTs ,,popMu HaBYaNbHHMX 3aHATH Ta ,,(OpPMH HaBYANBHOI iSUTBHOCTI Y4YHIB”.
Pi3HOMaHITHICT OpranizauiifHux ¢GopM HaBUYAHHS B Cy4acHIiH LIKOII.

VYpox — ocHOBHa (hopMa HaBYaHHA 0i0s0Trii. OCHOBHI BUMOTH JI0 CY4acHOTO YPOKY 010J10Tii.

Tunonoris ypokiB. CTpyKTypa ypoKy.

[TigroroBka BunTens 10 ypoky. Lnsxu migBumieHHs epeKTUBHOCTI yPOKY.

[IpakTuuni 3aH4TTA 3 610710r1i. OCOOIUBOCTI METOIMKH MTPOBEACHHS MPAKTUYHHX 3aHSATh.

Jlekuii 1 ceminapu sik popmu HaBuaHHS Oiosorii. OcoOIMBOCTI OpraHi3aiii Ta MPOBEICHHS
JIEKII# Ta ceMiHapiB 3 610JI0T1i.

JwunaktuaHi irpu (poJIbOBI, AUTOBI) 3 010JI0Ti1, iX MicIie B cucTeMi (OopM HaBYAITLHUX 3aHSTh.

Exckypcis sik popma HaB4aHHs O1o0j0rii. 3HaUEHHs eKCKYpCil y cucTeMi HaBuaHHsI 010JI0Tii.
3MicT, Oprasizaiis 1 MeTOIMKa MPOBEJICHHS eKCKYPCiil.

Oco6muBOCTI HOBUX TEXHOJOTM HaBuaHHS (TMpoOieMHe, MOJyJbHE, PO3BUBAIbBHE,
0COOMCTICHO-OPIEHTOBAHE, IHTEPAKTUBHE) MPU BUBYEHHI 010J10T1i.

Bub6ip Bunrtenem 6ionorii popM HaBUAIBHUX 3aHATH Ta iX ONTUMAJIbHE MOETHAHHS.

KoHTpo:b 3a HaBuanbHO-TII3HABATILHOO ISIIBHICTIO YYHIB.

Kontpons (mepeBipka, OIliHKa 1 OOJIK) HaBYaJIbHMX JIOCSATHEHb Y4YHIB - CKJIAJOBI
JIIarHOCTYBaHHS IIpoliecy HaBYaHHS 010J10r11.

[TegaroriyHi BUMOTH JI0 OI[IHIOBaHHS HABYAJIbHUX JOCSITHEHb YUYHIB 3 610J10T11.

HaBYaJIbHUX JOCATHEHb YYHIB, BUMOTH JI0 HOTO OpraHizaiii Ta MpoBeeHHS.

[Tozaypouna Ta nmo3aksiaacHa po6oTa 3 610J10T1i.

[To3zaypouna po6ota. 3micT 1 popMu 1103aypodHOi poObOTH 3 610JIOTII.

Opranizaniss mo3aypouyHoi poOOTH B KYTOUKY >KMBOI NPHPOJU, HAa HABYAIHHO-IOCIIIHIN
3eMeJIbHIH NUISHII, B IPUPO/I.

ITo3aknacHa po6ota. Cucrema Gopm 1 BUAIB MO3aKJIACHOT poOoTH 3 Giosorii. JlocniaHuIbKa
po0oTa FOHHATIB Y KYTOYKY YKWBOI TPUPOIH, HA IKIIBHIA HABYAIHHO-TOCIIITHIM 3eMeTbHIN AUISHIII,
y IpHUpPO/Ii, BIOMA.

®daxynpTaTUBHI 3aHATTS 3 010J10T11.

3aBnaHHs 1 3MICT (aKyIbTaTUBHUX KypciB 3 0ioJoril y cepeiHii 3arajJbHOOCBITHIN IIKOJMI.
Oco6muBocTi TIpoBeACHHS (PaKyJIbTATUBHUX 3aHATH Yy MIKOJI. 3HAYEHHS MOTIUOJICHOTO BUBYCHHS
6101011 /11 BCEOIYHOTO PO3BUTKY OCOOUCTOCTI Ta MpodopieHTaLIHHOT CIPSIMOBAHOCTI HIKOJISIPIB.

MartepianbHa 0a3a HaByaHHS 010J10T1I.

3HayeHHs 1 3arajibHa XapakTepUCTHKa MarepiaibHOi 0a3u HaBuaHHs Oiosorii. KaOiner
Oiomorii. Bumoru no0 npuminieHHs 610J0TiYHOrO KaOiHETy 1 10 OKpPEeMHX BHJIIB HaBYaJbHOTO
o0JaTHaHHS.

OO6amHanHs KabiHEeTy 010JI0TiT Ta CaHITAPHO-TIT1€HIYHI BUMOTH JI0 HBOTO.
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HaBuanbHo-mocniiHa 3eMenbHa AisHKa. [lemaroriddai BUMOTH IO OpraHi3ailii HaBYaJibHO-
JOCTITHOT 3eMebHOI AUITHKM Ta poOoTH Ha Hi. CTpyKTypa HaBYAJIbHO-JOCITITHOI 3eMEIbHOT
ninsaku. [lmanyBaHHsS TepuTOpii BiIIIIIB HABYAIBHO-IOCTIAHOI 3€MENIBHOI JUISHKH, CTPYKTypa
BiaiTiB. OCHOBHI HANPSIMKH JiSUTBHOCTI YYHIB HA HABYAJIBHO-IOCITITHIH 3eMENbHIN JITSHIII.
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Icnut BimOyBaeThcs B yCHIM ¢dopMmi Ha OCHOBI OUIETIB, 3aTBEP/KEHUX TOJOBOIO
npuiMabHOI Komicii. bijler ckiamaeTbest 3 TphOX IMUTaHb: JIBa 3 PI3HUX ranay3ei
OloJiorii Ta OJIHE 3 METOJMKM HaBYaHHS O10JIOTIi y 3arajJlbHOOCBITHIX HaBYaJIbHUX

Crpykrypa i 3micT iciuty, (popMa NpoBeIeHHS.

3akiagax. Yac Ha miaroroBky — 60 XB.

Kpurepii oniHroBaHHA

Ouinka
3a 200-
0aJILHOI0
IIKAJI0K0

Kpurepii

190-200

CryneHT BUSBIIAE MilHI i TITMOOKI 3HAHHS 3 010JI0Tii; BUTLHO BIAOBIA€E
Ha YCKJIaJIHEH1 3allTaHHs, YITKO BHUKIIaJa€ MaTepiall, BUKOPUCTOBYIOUH
HAyKOBY TEPMIHOJIOTIO, 3 BUKOPHCTAHHSM MDKIIPSIMETHUX 3B’SI3KiB;
CaMOCTIHHO aHaji3ye 1 PO3KPHUBAE 3aKOHOMIPHOCTI JKHMBOI MPUPOJIH;
HABOJUTH NPHUKIAIHN, IO IPYHTYIOTHCS Ha BIIACHUX CIIOCTEPEKECHHSX;
OLIIHIOE O10JIOT1YHI SIBUIIA, 3aKOHH; BUSBISE 1 OOIPYHTOBYE MPUUHMHHO-
HACIIIIKOBI 3B’SI3KM; YMi€ BUOKPEMHUTH MPOOIEMy 1 BU3HAYUTH IUIAXH 11
PO3B’sI3aHHS; 03HAHOMIIEHUH 3 OCHOBHOIO Ta JI0JaTKOBOIO JIITEPATypOIO;
BIJIBHO PO3B’si3y€ 010JI0TIUHI 3a7a4i pi3HOTO PiBHA CKJIAIHOCTI, pOOUTH
CaMOCTIilHI OOIPYHTOBaHI BUCHOBKH; apryMEHTOBAHO BHKOPUCTOBYE
3HAHHS Y HECTAaHJAPTHUX CUTYaIlisX

171-189

CrTyneHT BUIBHO BIATBOPIOE HaBYAJIbHUI MaTepian Ta BiJINOBiZae Ha
MOCTaBJIEH] 3alIUTaHHsI, AONYCKalOYX HE3HAYH1 MOMWIKU Y (OpMyBaHHI
HAyKOBHMX TEPMIHIB UM MpHU MOSICHEHHI OKpeMUX (akTiB; 3 JOMOMOIOIO
BCTAHOBJIIOE  TPUYMHHO-HACHIAKOBI  3B’S3KM; Jla€  TOPIBHSJIBHY
XapaKTEePUCTUKY O1070TIYHUM OO0 ’€KTaM SIBHIAM 1 TIPOIlecaM KUBOI
OPUPOIM; PO3B’SA3y€ CTaHIAPTHI IMi3HABaJbHI 3aBJaHHS; BUIPABIISIE
BJIACHI MOMMJIKH; CaMOCTIMHO pO3B’s3y€ TUIOBI 010JIOTIYHI BHpPaBU 1
3aja4i; poOUTh HEUITKO C(OPMYIIbOBAHI BUCHOBKH; OINpPAIfOBAB OCHOBHY
1 JOJATKOBY JITEpaTypy

161-170

CTyneHT caMOCTIHHO BIATBOPIOE HaBYAJIBHHUI MaTepiai; BiJINOBiJIAa€ HA
MOCTaBNI€HI 3alUTaHHS, JOMYCKAlOYM Yy BIAMOBIASX HETOYHOCTI;
MOpIBHIOE 010J0T1YHI O00’€KTH, SBHIIA 1 TMPOLECH >KUBOI MPUPOJIH,
BCTAHOBIIIOE€ BIAMIHHOCTI MK HHUMH; BHIIPABISE JOMYIIEHI MOMUIIKH,
PO3B’s13y€ TUIOB1 010JI0T14HI 3a]]a4l KOPUCTYIOUUCH aITOPUTMOM; pOOUTH
HEMOBHI BHICHOBKH; ONpAIIOBaB OCHOBHY 1 JOJAaTKOBY IITEpaTypy;
pPOOUTH HEUITKO COPMYJIbOBaHI BUCHOBKHU

141-160

CryneHT caMOCTiiHO, aje HEMOBHO BiJTBOPIOE HAaBYAJILHHUI MaTepiall,
YaCTKOBO JOTPUMYETHCS JIOTIKM MOro BUKIAY; BIJAMOBIAA€ HAa OKpeMi
3alUTaHHA; Yy LUJIOMY MpaBUJIbHO BXXMUBAa€ OIlOJOTIUHI TEPMIHH;
xapaktepusye OyaoBy Ta (YHKIT OKpeMHX Ol0JIOTTYHMX 00’ €KTIB 3a
IUTAHOM; JIOIYCKA€ MOMWJIKH y BIATIOBIASX Ta TEPMIHOJIOTIT; pO3B’s3ye
MPOCTI TUIOBI O10JIOTIYHI 3a/a4l; O3HaWHOMJIEHHH 3 OCHOBHOIO
JITEepaTyporo, 3Ha€ YaCTHHY MPOrPAMHOI0 TEOPETUYHOTO MaTtepiaiy, ajie
HE MOYKE 3aCTOCYBaTH MOro Ha MPaKTHUII

124-140

CTyneHT BiATBOPIOE HE3HAUHY YACTMHY HABUYAJIbHOTO MaTepiany, Nae
BU3HAYCHHS OKPEMHUX O10JIOTTYHUX TOHSTh, J1a€ HETIOBHYXaPaKTEPUCTUKY
3aralbHUX O3HAK O10JIOTIYHUX 00’ €KTIB; y BIIMOBIIAX

MOYKE JTOIYCKaTH MOMUJIKH; HEMIPABHIBHO TPAKTYE OKPEMI ITOJIOKEHHS,
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JIOMYCKAIOYU TIOMWJIKM y TEpPMIHOJIOril; HaBOAUTH MPHKIAIM, IO
IPYHTYIOTBCS Ha MaTepiaji MigpyJyHuKa

CTymeHT 3 JONOMOIOl BHKJIaaada ado 3 BUKOPUCTAHHSAM JTEpaTypH
BiJITBOPIOE HE3HAUHY YACTHUHY HABYAILHOTO MaTepiaiy, Ja€ BU3HAYCHHS
OKpEeMHX O10JIOTIYHHMX MOHSTh, JA€ HEIIOBHY XapaKTEPUCTUKY 3arajibHUX
0-123 03HaK 010JI0TiYHUX 00’€KTiB; y BIAMOBIIAX JAOMYCKAE CYTTEBI MTOMUIIKH,
BIJINOBI/Ia€ Ha 3alUTaHHS, [0 MOTPEOYIOTh OJHOCIIBHOI BiJIMOBIiJI; HE
Ma€ JOCTaTHIX TEOPETUYHUX 3HAHb Ta MPAKTUYHHUX BMiHb; HE
o3HaloMJIeHU# 200 MajIo ONPAIIOBaB PEKOMEHI0BAHOI JIiTepaTypH
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