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IMosicHIOBAaJIbHA 3aNIMCKA

[porpamy mms ICIIUTY 3 BIOJIOTII pospobmeno na ocHosi ITPOIPAMU
30BHILIHBOIO HE3AJIEXXHOT'O OIIHIOBAHHS pesysbratie Hapuanns 3 BIOJIOTTI,
3100yTHX Ha OCHOBI TMOBHOI 3arajibHOi CepeaHbOi OCBITH, 3 YypaxyBaHHAM Jlep>kaBHOTO
cTaHzapTy 0a30BOi 1 MOBHOI 3arajbHOT CEPEIHBOI OCBITH, 3aTBEPPKEHOT0 MocTaHoBOI0 Kabinety
MinictpiB Ykpainu Bix 23 nmucronana 2011 poxy Ne 1392, 1 BianoBiAHUX HaBYAIBHUX IPOTPaM 3
610s10r1i.

3MICT mporpamMu TMOMICHO HA TEMAaTH4YHI OJOKHM BIAMOBITHO 10 KIIOYOBHUX EJIEMEHTIB
3MICTy HaBYAJBHUX Tporpam 3 Oiojorii Juisi y4HIB 3aKjajiB 3arajibHOi CEepeHhOI OCBITH.
[Iporpama cknanaetsest 3 5 po3aini: «Beryn. XiMiuyHMA CKIaja, CTPYKTypa 1 QyHKLIIOHYBaHHS
kiIiThH. Peamizarmis cmamkoBoi iH(opMaii», «3aKOHOMIPHOCTI CITaJKOBOCTI 1 MIHJIMBOCTI»,
«biopizHOoMaHiTTS», «Opra”izam JOAUHU SK OlojoriyHa cuctema», «OCHOBU €KOJOTIi 1
€BOJIIOLIIMHOrO BYCHHA». PO311M MOAIICHO HAa TEMU, B AKHUX BU3HAYEHO 3MICT Ta 0OCST BHUMOT
70 pe3yibTaTiB HaBYaHHS 1 MpeIMETHUX YMiHb YYAacCHUKIB 30BHIIIHBOTO HE3aJIEKHOTO
OIliHIOBaHHS 3 010J10T1i, KOHKPETHU30BaHI1 €JIEMEHTH 3MICTY TEBHUX IOHATH, HABEJEHO IMEPENiK
010J10T1YHMX O00'€KTIB, SKI YYaCHMKM BCTYNHHX BHUIPOOYBaHb BI3yaJIbHO pO3IMI3HAIOTH Ta
XapaKTepU3YIOTh.

IIporpama opi€eHTY€ThCS Ha OBOJIOJIHHS YYHSIMH 3aKJIAJIB 3arajbHOi CepeHbOI OCBITH
NpeIMETHUMH BMIHHSIMU Ta JIOCSTHEHHS HUMH TMEBHUX pPE3yJIbTaTiB HaBYaHHS IIOJ0 METOIIIB
HAYKOBOTO TI3HAHHS; OCHOBHUX TIOJIOKEHh OIOJIOTIYHUX 3aKOHIB, TIPaBHWJI, TEOPIid,
3aKOHOMIPHOCTEH, TINMOTE3; CYTHOCTI OIlOJIOTIYHMX TPOIECiB 1 SBUII;, OyJOBH 1 O3HAK
61010T1YHUX 00'€KTIB; CydacHOi O10JOTIYHOI TEPMIHOJIOTII 1 CUMBOJIKY; YMIHHA: MOSICHIOBAaTH,
BCTAaHOBJIIOBAaTH 3B'A3KH, CKJIAJAaTH CXEMH, OTPUMYBATH 1HQOpMAI0 3 TaOJMYHUX AAHUX 1
rpagidHUX 300pa’keHb, PO3Ii3HAaBaTH 010J0riuHI 00'€KTH MO iX 300pa’keHHI0, KiIacu(diKyBaTH,
aHaJII3yBaTH, MOPIBHIOBAaTH 1 pOOUTH BHUCHOBKH, BUKOPHCTOBYBATH 3HAHHS Yy MOBCSKIECHHOMY
KHUTTI (OOIPYHTOBYBAaTHM TpaBWIa TOBEAIHKM Yy HAaBKOJHUIIHBOMY CEpEIOBHINI, 3aXOIH
Mpo(d1TaKTUKH 3aXBOPIOBaHb, CIIOCOOU Ha/JIaHHS JOMEIUYHOI JOIOMOTH).

Po3pin 1. Beryn. XimiuHuii ckiaajg, cTpykrypa i (yHKUHiOHYBaHHSI KJIITHH.
Peanizanis cnaakoBoi ingopmanii.

1.1 Beryn

@dyHIaMeHTalbHI BIACTUBOCTI )KUBOTO. PiBHI opraHizailii >KUTTs G10JOT1YHUX CHCTEM Ta
iX XapakTepHi pUCH.

MeTtoau nocmikeHb B 06i010rii. 3Ha4eHHs O10JOTIYHUX AOCTIIKEHD Y KHUTTI JTIOJUHH.

3HATU I PO3YMITU

@dyHaaMeHTalbH1 BIAaCTUBOCTI 1 (yHKIIT xuBoro. PiBHI oprasizamii »kUTTs O10JO0TTYHUX
CHCTEM: MOJICKYJIAPHUNA, KIITUHHUN, OpPraHi3MOBUH, €KOCHCTeMHHUH, OiochepHuit. Meroau
JOCIIIDKEHHA B 010JIOTIl: TMOPIBHSJIBHO-OMMCOBHM, EKCIIEPUMEHTAIbHUN, MOJCITIOBAHHS,
MOHITOPHHT.

YMITHU

Bu3Hayatu npaBUIIbHICTH 3aCTOCYBAHHS BKAa3aHUX MOHATH 1 TEpMiHiB. PO3pi3HATH piBHI
oprasizauii >KUTTS OIOJIOTIYHUX CHUCTEM 3a IiX XapakrepHumH pucamu. Ckiagatu IUlaH
nociijpkeHHs. OOupatu MeToJ JAOCHIDKeHHS. Bu3Hauatu MeTy, YMOBHM IpPOBEJICHHS
JOCJIIJDKEHHSA, HEOoOXigHe O0O0JIaJHaHHSA, TOCIIIOBHICT BHUKOHAHHS JOCIHIIB. AHai3yBaTH
pe3yabTaTd Oi0JOrIUHUX EKCIEPUMEHTIB, SKi MOXYTb OyTH NpEACTaBlIEHl Yy BUIVIAII OMMHCY,
TabinyHOoi 1Hdopmalii, rpadikis, Alarpam TOILO.

1.2 XiMiunnii cKJIag KJIITHHA
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Knacudikamiss XiMIiYHUX €JIEMEHTIB 3a iXHIM BMICTOM B opraHismax. Hacmigku
HEJIOCTAaTHHOTO a00 HAJIMIIKOBOTO HAIXO/DKCHHS B OpPTaHi3M JIOJWHU XiMIYHUX eneMeHTiB (I,
F, Fe, Ca, K) Ta cnocobu ycyHeHHs X HecTadi.

Opraniy"i Ta HEOpraHiyHI CIOJYKM 1 IXHS poiab B opradizmi. Bopga, ii ocHOBHI
BJIACTUBOCTI Ta POJIb B OpraHi3Mi. Bosa sik po3uMHHUK, TiApo@oOHi i TipodiabHI CHOTYKH.

BbiomoniMepu: moHATTS Tpo iXHIO Oy10BY Ta KOH(MOpPMAIIiO.

Byrnesoau:  MoHocaxapumau  (pubo3a, ae3okcupubo3a, III0OK03a,  (QpyKTO3a),
oJlirocaxapuay (caxaposa, JIakTo3a), TMoyicaxapuau (Kpoxmaib, IIEJI0JI03a, XITHH, TIIKOTEH).
OcHOBHI BJIaCTHBOCTI Ta (YHKIIT ByTJIEBOAIB B OpraHi3mMax.

Jliniam (xupu, BOCKH, cTepoinu, ¢pocdodminian). OCHOBHI BIaCTUBOCTI Ta (PYHKIIIT JIiIiIIB
B OpraHizMax.

binku. AMiHOKHMCIIOTH $SK MOHOMepH OulIkiB. PiBHI CTpykTypHOi oprasizaimii OLIKiB.
Jlenatypauist 1 peHatypauiss OinkiB. OcHoBHI Oiojoriuni ¢yHkuii OuikiB. PepmeHTH, iX
BJIACTMBOCTI Ta MPUHIUMIH (PYHKIIOHYBaHHS.

HyxuneinoBi kucnotu. bynoBa nykneoruniB. bymoa Tta ¢yskuii JIHK. Ilpunumn
KoMruieMeHTapHocTi. HykieoTuaHa mocmioBHICTE 1 TOHATTS npo reH. Bmactusocti JIHK. PHK
ta 1l Tumu (MPHK, pPHK, TPHK).

AT®. Porb AT® B eHepro3abe3neyueHHi.

3HATU I PO3YMITU

MakpoenemMeHTH, B TOMY YUCIIl OPraHOT€HHI €IeMEeHTH. bioJoriuyHy poJib: BOAM, KHCHIO,
iioniB Na*, K*, CI', Ca?*, Mg?". ByioBy, OCHOBHI BIacTHBOCTI Ta ()yHKIIii OiIKIB, ByrJICBOIIB,
miniaiB (Ha mnpukiaagl kupiB Ta docdominiaiB), HykineiHoBux kucior, AT®. OcobnuBocti
IPOCTOPOBOI OpraHizamii OUIKiB, HYKJIETHOBUX KHCIIOT, MOJicaxapuaiB (KpoXMaib, LIET0JI03a).
Ponp ximMiuHHX 3B'A3KIB (KOBaJIGHTHI, HOHHI, BOAHEBI1), T1IpooOHOI B3aeMoii B CTPYKTypHIN
opraxizauii Makpomousiekys. BractuBocTi Ta nmpuHuunu ¢yHKUiOHyBaHHS (epmeHTiB. Poisb
AT® B eHepro3abe3neueHHl. 3HAYEHHS MOHATH 1 TEpMiHIB: OlomoiiMep, MOHOMED,
MaKpOEJIEMEHTH, OPraHOTeHHI €IEMEHTH, MIKPOeIeMEeHTH, riapodibHi 1 ripodoOHI CHOTYKH,
JieHaTypallisi, peHaTypauisi , peruikaiisi, GepMeHTH, KohepMeHTH, aKTUBHUI LIEHTp (pepMmeHTa,
KOH(oOpMallis, NPUHLUMI KOMIUIEMEHTApHOCTI, T'€H, MAaKpOepriuHuil 3B'SI30K, EHJEMIuHI
3aXBOPIOBAHHS.

YMITHU

BusHauatu npaBUIBHICTH 3aCTOCYBaHHS BKa3aHUX MOHATH 1 TepMiHIB. Po3pizsiTu
MaKpoeJIeMEHTH (B TOMY YHMCIII OPTaHOTEHHI €JIEeMEHTH) 1 MIKpOEJIEMEHTH, PiBHI CTPYKTYpHOI
oprasizauii Oinka (IEpBUHHY, BTOPHUHHY, TPETHHHY, YETBEPTUHHY CTPYKTYpY), IJIOOYJSApHI 1
¢i16punsapni Oinku, tTunn PHK (MPHK, pPHK, TPHK). BcranoBmoBatu B3aeMO3B'SI30K MiX
(13UKOXIMIYHUMH BJIACTUBOCTSIMH Ta OilosoriyHoo posutto Boau. IlopiBaioBatu /JIHK 1 PHK 3a
XIMIYHUM CKJIa10M 1 6y 10BO10. [IpornoHyBaTH 3axX0/11 MOMEpeIKEeHHS 3aXBOPIOBAaHb JIIOUHH, 1110
BUHUKAIOTh 332 YMOB HaJnuIIKy abo Hectaui xiMiyHux enemeHTiB (I, F, Fe, Ca, K) B opranizmi
JIOAMHU a00 y NPUPOAHOMY cepelloBHIi. Po3B'si3yBaTH eneMeHTapHI BIPaBU 3 MOJEKYJSIPHOI
OioJorii: BM3HA4YaTH MOJEKYJIIPHY Macy pedoBHHM (O11Ka, HYKJIETHOBOI KHCIIOTH) 32 MAacolo
OJIHOTO 3 11 KOMIIOHEHTIB, TOBXUHY MOJIEKYJIH HYKJIETHOBOI KUCTIOTH, i CKIaI.

1.3  Crpykrypa Ta pyHKIiOHYBAHHS €yKAPIOTHYHMX KJIITHH

KnitnHa sk enemMeHTapHa OJUHMLS >KMBOTO. MeToam AOCHiKeHHS KIITUH. OCHOBHI
BJIACTUBOCTI 1 MPUHIUIYU OyJ0BU €yKap1OTUYHOI KIITHHH.

KnituaHi MeMOpaHu, iX XIMIYHMIA CKJIaJl, CTPYKTYpa, BIACTUBOCTI Ta OCHOBHI (pyHKIII].
TpaHcropTyBaHHSI PEYOBHH Yepe3 KIIITHHHI MEMOpaHH.

[uronnasma, ii KOMIIOHEHTH: LIUTOCKEJIET, OPraHEIH Ta BKIIOYEHHS.

OpHOoMeMOpaHHI OpraHeNd: eHJAOIUIa3MaTHYHA CiTKa, amapaT [ oJbKi, JT130COMH,
Bakyoui. J[BoMeMOpaHHI OpraHenu: MITOXOHApPIi, TIACTUAM (XJIOpO-, JIEWKO- 1 XPOMOILIACT).
Mitoxonapii: OynoBa, (yHKIIOHAJIBHA POJb. XJIOPOIUIACTH: Oya0Ba, (YHKIIOHAJIbHA POJIb
XJIOPOIUTACTiB. ABTOHOMIiSL MITOXOHApIA 1 XJOporuacTiB y KiiTuHi. Pubocomu: OynoBa,
¢dynkionaneHa poib. LlenTpiom. Oprasenu pyxy ([OKTyTHKHW, Bilikw). Snpo: Oymosa,
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¢yHKIIOHaBHA pOJb. XPOMOCOMM: XIMIYHMH ckiag, OyaoBa, (YHKLIOHAJIbHA POJb.
lamnmoigauit 1 guruioinauii Habopu Xpomocom. ['omonorigni xpomocomu. OCHOBHI CTaHU
XpoMocoM: iHTep(ha3HUil HEKOMMAKTHUHA 1 HAJAKOMIAKTH3ALisl y Mpoleci KIITHHHOTO MOILTY.
[ToxBoennst xpomocom yHacmigok perurikamii JJHK. Mopdomoris HagkoMmakTHUX /MITOTHIHUX/
xpomocoM. [ToHATTS npo kapiotur. Sxepue, ioro pyHKIIOHATbHA POIb.

3HATU I PO3YMITU

Metoau AOCHIKEHHS KIITUH: MIKPOCKOIs (CBITJIOBA, €NEKTPOHHA), AudepeHIiiiiHe
ueHTpudyryBanHa. bynoBy 1 (yHKILIT KOMMIOHEHTIB KIITUHU. XIMIYHUH CKJIaJ KIITUHHOI
MeMOpaHu. Poib MeMOpaH B KIIITUHHIN B3aeMolii. MexaHi3MH TPaHCHIOPTYBaHHs PEUOBHH Yepe3
MeMOpanu. OcoOIMBOCTI OpraHizauii KJIiTUH eykapioTiB. OCHOBHI cTaHu XpoMmocoM. Poinb siapa
y 30epexeHHi, nepeaayi Ta peaizamii cnagkoBoi iHpopmarii. 3HauyeHHs CTaOlIbHOCTI KapioTUITY
Ui icHyBaHHS BuAy. IlpuumHu BigmiHHOCTEH y OyJIOB1 KJIITHMH POCIUH, TBApUH, T'pHOIB.
3Ha4yeHHs1 MOHATH 1 TEPMiHIB: €yKapioTH, aKTUBHMH Ta MAacCUBHUN TPAHCIOPT PEUOBHMH Yepe3
MeMOpaHy, eHIoIuTo3 ((haroruTo3, MHOIMTO3), €K30IHUTO3, TIA3MOJI3, ACTUIa3MOIIi3, KPHUCTH,
TWIAKOIAM, JIaMeNd, MaTPUKC, CTpOMa, IMTOIJIa3Ma, IUIa3MOAECMH, OpPIraHEeNH, BKIIOUEHHS,
KapiorjasMa, XpPOMOCOMH, TOMOJIOTIYHI XPOMOCOMHM, TaIUIOiMHWUNA 1 JUIUIOINHUNA HabopH
XpOMOCOM, XpOMaTHH, HYKJI€0COMa, LIEHTpOMepa, IIeYi XpOMOCOMH, KapiOTHII.

YMITHU

Bu3Hayatu npaBWIBHICTh 3aCTOCYBaHHS BKA3aHUX MOHATH 1 TEPMiHIB. XapaKTepu3yBaTu
KJITUHY SIK €JIEMEHTapHY OJUHHINIO KUBOTO. BizyallbHO po3mi3HaBaTu KIITUHU POCIMH, TBApPUH
Ta iX KOMIIOHEHTH. BcTaHOBMIOBaTH 3B'130K MiX OYyZ0BOIO i (DYHKI[ISIMM KOMIIOHEHTIB KJIITUHH.
Po3pizHATH: aKTUBHUN 1 MACUBHUM TPAHCIOPT PEYOBHH yepe3 MeMOpaHy, €K30- 1 €HJOLUTO3,
¢daro- 1 mMHONMO3; TAIUVIOIAHMN 1 JUMJIOIAHMM HAOOpUM XPOMOCOM; CTaHH XPOMOCOM.
[TopiBHIOBaTH OpraHi3alito KJIITHH POCIUH, TpUOIB, TBAPHH.

1.4 O0MiH pe4oBHH i NepeTBOPEHHS eHepril

OOMiH peuoBuH (MeTabomi3M), HOro 3arajibHa XapakTepucTUKa. €IHICTb HPOLECIB
CHHTE3Y 1 PO3ILIEIICHHSI PEYOBHH B OPTaHi3Mi.

ABTOTpOGHUI 1 reTepoTpOoHUIN TUIIH KUBICHHS.

MikcoTpoHi opraHizmu.

PozmieryienHss pedoBUH B oprasizmi (Oe3kucHeBe, KUCHEBe). [IOHATTS mpo Timikois3,
Oponinns. [ToHATTS po KIITUHHE TUXaHHS. MITOXOH/IPIS SIK €HEpreTHYHA CTAHIIisl KITITUHU.

@®orocunte3. OcCHOBHI  mpouecd, M0 BiAOYyBalOTbCA Yy  CBITJIO3AJIEKHUX 1
CBITJIOHE3AJIS)KHUX pEeaklisfX /CBITIOBIM Ta TeMHOBIH (a3zax/ gorocunTesy. Ponp xsopodiny y
CBITJIO3AJICKHUX peakiisx /cBiTioBa ¢a3za/ ¢doTocuHTedy. 3HAueHHA (POTOCHHTE3Yy IS
icHyBaHHs OlochepH.

[ToHATTSA PO XEMOCHUHTE3.

3HATU I PO3YMITU

CyTHICTH 1 3HauYEHHS: TMpoIeciB aHabomi3My, KaTabodi3My; TMIiATOTOBUOTO ETamy
PO3LICIUICHHS. OpPraHIYHUX PEYOBUH; IIIIKOJI3y; OpOMAIHHS; KHUCHEBOTO €Tally pO3LIECTICHHS
OpraHiYHHUX Pe4YOBHH; (POTOCHHTE3Y; XeMOoCHHTe3y. Poib (epMeHTIB y 3a0e3meueHHi MpoieciB
oOMiHy pedoBuH. [[xkepena eneprii ans ¢oro-, XxeMo- 1 rerepoTpodHux opranizmis. J[xepena
KapOOHy JUIsI aBTO- 1 TeTepoTpOoPHUX opraizMiB. Jlkepela OpPraHiuHUX PEYOBUH IS
rereporpopHux opranizmiB. [lpuknaau aBToTpodHHX ((DOTOCHHTETHKH: IlaHOOAKTEPIi,
BOJIOPOCTi, POCIMHH;, XEMOCHHTETUKH: 3aji300aKTepii, CipkoBi Ta HITpUQiIKyBaslbHI OakTepii),
reTepoTpoPHUX Ta MIKCOTPOPHUX (EBIJIEHA 3eJeHa, KOMAaXOilHI POCIHWHHU) OpraHi3MiB.
3HaueHHS] TOHATH 1 TEPMIHIB: MeTa0oJi3M, aHa0oJi3M, Kartaboii3M, aBTOTPO(HI OpraHi3MH,
(doToTpodHi oOpraHi3Mu, XeMOTpodHI OpraHi3MHu, TeTepoTpodHiI OpraHi3Mu, MIKCOTPOQHI
oprani3Mu, (OTOCHHTE3, XEMOCHHTE3, TUIKOJI3, OpOIiHHSA, KIITHHHE JuxaHHS, IUKI Kpebca,
JIMXaJIbHUH JIQHIIIOT.

YMITHU

Busnauatu mpaBHIIBHICTH 3aCTOCYBAaHHS BKa3aHUX MOHATH 1 TepmiHiB. KnacudikyBatu
OpraHi3MH 3a JDKEpelIoM OTPHMAaHHS: eHeprii; KapOOHy; OpraHiYHMX PEYOBHH. 3alMCyBaTH
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CyMapHi piBHSHHS NpoueciB poTocuHTe3y Ta AuxaHHsA. [lopiBHIOBAaTH: IMXaHHS 1 (POTOCHHTE3;
OpomiHHA 1 JuXaHHA. AHam3yBaTH XIMIYHMA Ta €HEPreTMYHUN pe3yibTaTh: eTamiB
PO3ILIEIUICHHS] OpTaHIYHUX CIOJIYK (IArOTOBYOT0, OE3KMCHEBOTIO, KUCHEBOTO); CBITIO3AJICKHUX
/cBITIIOBOI (Da3w/ 1 CBITIIOHE3ANEKHUX/TEeMHOBOI(ha3H/ peakiiiii HOTOCHHTE3Y.

1.5 30epe:xxenns Ta peanizanisi cnaaAkoBoi iHgopmanii

I'enn, ix OynoBa 1 yHKLIOHAJTIBHA pojb. Mo3aiuyHa OyZ0Ba reHa eykapioTiB (€K30HH Ta
iHTpOHN). [TOHATTS PO reHoM.

Tpanckpunuis: wmarpuunuii cuHte3 Mosekyn PHK. Ilonstrs mpo perymsimiio
TPaHCKPHIIL].

biocunTe3 OunkiB (TpaHcisuis). ['eHeTMyHUil Ko 1 MOro OCHOBHI BiacTUBOCTI. Poinb
MPHK, TPHK i pubocom y 6iocunresi 6inka. Perutikanis JIHK: HaniBKoHCepBaTUBHMIA TPUHIHII.
[Tonsarta mpo pemaparnito JJHK. Permikamis JIHK 1 xrituaamil nukn. [HTepdasza 1 kimiTHHHMIMA
noaut. Kinekicte Monekyn JIHK 1 xpomocom Ha pi3HMX CTalisfiX KIITHHHOTO LUKIY. MiTO3,
OCHOBHI TIPOIIECH, 1110 BiIOYBAIOTHCS i1 Yac MiTO3y. Meiio3 1 Horo ocoOIMBOCTI y TTOPIBHSHHI 3
MmiTo3oM. DyHKIiOHANBHA posib Meio3y. TlonsaTrs npo pexom6Ginauio JIHK mig uwac meiiosy.
Kpocunrosep.

VYTBOpeHHss ramer 1 ixHe o0'eqHaHHS B 3UroTy miax uac 3amiiaHeHHs. CrareBe
po3MHO)keHHS. OCHOBHI (POPMH HECTATEBOI'O PO3MHOXKEHHS OPTaHi3MiB (ITOALT LUISIXOM MITO3Y,
OpYHBKYBaHHsI, PO3MHOKEHHSI CIIOpaMH, BEr€TaTUBHE PO3ZMHOKEHHS).

[nauBinyanbHU pO3BUTOK OpraHizmy (oHToreHes). EMOpioHanbHuil po3BUTOK. OCHOBHI
eTanu eMOpIOHAJIbHOTO PO3BUTKY Yy XOpAOBUX (IApOOJIEHHS 3UIOTH, YTBOPEHHs OnacTynu i
ractpyiu). SBumie emOpioHanbHOI 1HAYKWII. [loHATTS mpo audepeHuianiio KITHH i 4ac
eMOpioHanbHOro po3BUTKY. CToBOYpoOBI KiIiTHHM. [licnsa3apoikoBUil pO3BUTOK y TBApHH Ta HOTrO
OCHOBHI TUIH (HENPSIMUI Ta IPSIMUIA).

3HATU I PO3YMITU

BynoBy rena. OcoGnmBocCTi oprasizaiii reHOMy Mpo- Ta eykapioTiB. Poib ¢epmeHTiB y
3a0e3neueHHl nIpoleciB TpaHckpuniii 1 Tpancmauii. Crocobu perynsuii TpaHCKpUMLii Ha
NPUKIIAAI JTAKTO3HOTO OIEPOHY IMPOKapioTiB Ta albTEPHATHBHOTO CIUIAHCHHTY €yKapioTiB.
CytHicTh 1 OlojoriuHe 3HaueHHs: Ol0CHMHTE3y OLIKIB 1 HyKJIETHOBHUX KHCIIOT; MITO3Y, MEHO3y,
KPOCHHTOBEpPY; CTaTeBOTO 1 HECTaTeBOTO PO3MHOXKEHHS, MAapTEHOTeHE3y, IMOIieMOpIoHii,
3aIUTiIHEHHS]; YepryBaHHsS IOKOJiHb Yy JKUTTEBOMY ILIMKJII OpPraHi3MiB MpPSIMOTO 1 HEHpsSMOro
po3BUTKY TBapuH. ETanu eMOpioHaIbHOrO PO3BUTKY Y TBApUH (IpOOIHHS, YTBOPEHHS MOPYIIH,
Onactynu, racTpyid, AudepeHuianis KIiTHH, FCTOreHe3, OpraHoreHes), sBuile eMOpioHaIbHOT
iHaykuii. bionmoriune 3HaYeHHS PO3MHOKEHHS. 3HA4Y€HHS MOHSATh 1 TEPMIHIB: CHAJKOBICTH,
MIHJIHMBICTh, T€H, T€HOM, €K30HHW, IHTPOHM, TPAHCKPUIIIiS, TPAHCISIIS, T€HETHYHUN KO,
iHTepdasza, xmiTMHHUA nukia, pekoMOiHamis JIHK, kpocunroBep, oHTOreHes, emOpioH,
eMOpioHanbHA 1HIYKIsS, OyacTyna, racTpyia, JudepeHIianis KITHH, 3aIUliJHEHHS, TaMeTH,
3Ur0Ta, MITO3, MEHO3.

YMITHU

BusHauatu mpaBUIIBHICTH 3aCTOCYBaHHS BKa3aHMX MOHATH 1 TepMiHiB. IlopiBHIoBaTH:
MITOTUYHUI W MEHOTUYHHMI MOALTM KIITHHM, CTaTeBE 1 HECTaTeBe PO3MHOXKEHHS; OyIOoBY
YOJIOBIYMX 1 JKIHOYMX TaMeT; MpsSMUNA Ta HENpSMUN PO3BUTOK OaraTOKJIITUHHUX TBapUH;
MOKJIMBOCTI 1 MEXaHI3MM pereHeparlii opraHiamMy y pOCIHH 1 TBapuH. AHami3yBaTH: €Talu
KJIITHHHOTO THUKITY; (Ga3u MiTo3y i Meio3y; eramu (QOpMyBaHHS CTaT€BHUX KIITHH; TMEPiOaN
OHTOT€HEe3Yy y POCJIMH 1 TBapuH. BuszHauatu nepesaru neBHoi GopmMu (crnocody) po3MHOKEHHS.
Po3pizasiTi:  cmocoOM  poO3MHOKEHHs; (OpMH  3aIUTiIHEHHS; CIMOCOOM  BETreTaTHBHOTO
PO3MHOXEHHS POCIMH 1 TBapuH. KrnacudikyBaTH THOH POCTY OpraHi3MiB pI3HHX IApPCTB.
BisyanpHO po3mi3HaBaTH: KIITHHY Ha pi3HUX (pazaX MITOTHYHOTO TOALUTY; eMOpioH Ha pi3HUX
eTamax eMOpIOHANIBbHOTO PO3BUTKY. Po3B'si3yBaTH eleMeHTapHi BIOpaBU 3 perUliKallii,
TPAHCKPHIILi, TPAHCIIAII].

Po3aia 2. 3akoHoMipHOCTI clIaJIKOBOCTI | MiHJIUBOCTI
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2.1. T'eHeTHKa - HAyKa PO 3aKOHOMipPHOCTI CIIaJIKOBOCTI i MIHJIMBOCTI Opramizmis

Kmacuuni MeTtoan TeHETHMYHHX JochiKeHb. OcHOBHI HOHATTS TeHeTHKH. OCHOBHI
3aKOHOMIPHOCTI (DyHKIIIOHYBaHHS I'€HIB y MPOKAPIOTIB Ta €yKapioTiB.

3HATU I PO3YMITU

MeTtoau TeHETUYHUX JAOCHIKEeHb (TIOpUAONOTIYHMM, TeHeaJlOriuyHUM, MOmyIsALiiHO-
CTATUCTUYHUHM, IUTOTCHETHUYHUN, OIOXIMIYHUH, OJM3HIOKOBHUI), i1XHI OCOOJWMBOCTI Ta
niarHocTUYHEe 3Ha4YeHHA. OCHOBHI 3aKOHOMIPHOCTI (DYHKIIIOHYBaHHsS T€HIB Yy INPOKapioTiB Ta
€yKapioTiB. 3Ha4YeHHs TOHATH 1 TEPMIHIB: ajeib, T€HOTHMN, (DEHOTHUII, JIOMIHAHTHHUHA ajellb,
pEleCUBHUI alesib, TOMO3UT0Ta, TeTEPO3UT0Ta, YUCTA JIiHis, TIOpU.

YMITHU

Bu3Hayatu npaBUIBHICT 3aCTOCYBAaHHS BKa3aHHUX MOHATH 1 TepMiHiB. Po3pisHsTu: aneni
OJIHOTO Ta PI3HUX TEHIB; TOMO3UTOTH 1 TeTEePO3UrOTH; T€HOTUN 1 (PEHOTHN; TOMIHAHTHHUH 1
periecuBHUIl CcTaHW O3HAaK. Bu3HauaTu cutyauii, B SKMX JOLUIBHO BUKOPUCTOBYBATU IMEBHHM
METOJ] TCHETUIHUX JTOCTI/KEHb.

2.2. 3aKOHOMIPHOCTI CIIAAKOBOCTI OPraHi3MiB

3aKOHOMIPHOCTI CIAaIKOBOCTI, BcTaHOBIEeHI ['. Mennenem.

Mertoa nepeBipKy reHOTUILY T1I0pUIHUX OCOOMH (aHaJi3yr0ue CXPELyBaHH).

MHuoxuHHa 1is reHiB. O3Haka K pe3yJbTaT MposiBy Oaratbox reHiB. Bzaemonis reHiB.
3yernieHe yCraKyBaHHs.

XpOMOCOMHA TE€OPisl CLIaAKOBOCTI.

I'eHeTHuHI OCHOBM BM3HAYEHHA CTaTi y PpI3HUX TPYN OpraHi3MiB. XpOMOCOMHE
BU3HAYCHHS CTaTi. Y CHaJKyBaHHsI, 3YETICHE 31 CTATTIO.

XpOMOCOMHHMI aHaJIi3 IK METO/ BUSBIICHHS OPYILIEHb y CTPYKTYpP1 KapiOTHUITY.

CrmankoBi 3axBOPIOBaHHS 1 Baad JIIOJWHHU, 3aXBOPIOBAHHS JIIOAWMHHU 31 CITaJIKOBOIO
CXHUJIBHICTIO, iXH1 mpuuuHU. CydacHi MONEKYISPHO-TEHETUYHI METOH AOCITIIKEHb CIaAKOBOCTI
JFOTAHMU.

3HATU I PO3YMITU

[IpaBuio wyucToTM ramer. 3aKOHM OJHOMAHITHOCTI TiOpUAIB MEPIIOrO IOKOJIIHHS
(mominyBaHHs), | pO3IIEIUIEHHS, HE3AJIEKHOTO KOMOIHYBaHHS O3HAaK, iX CTATUCTUYHUN
xapakrep. [IpomikHMI XapakTep ycnaakyBaHHS (HemoBHe JoMiHyBaHHs). KonomiHyBaHHs Ha
OPUKJIaAl BU3HAYEHHS TPyl KpoBi JIOAMHM. LIUTONOriYHI OCHOBM 3aKOHIB crajkoBocTi I
Mengens. [lpuunHu BiIXWIEHb NMPH PO3ILIEIUIEHHI 3a ()EHOTUIIOM BIJ THUIOBHX KUIBKICHHX
CHiBBiIHOIIEHB, BcTaHOBNEHUX ['. MenaeneM. Tunu B3aemozii aneiiB 0JHOTO Ta Pi3HUX T'EHIB.
Mexani3mu Bu3HaueHHs ctati. [IpuymHu 34yeruieHoro (y TOMy YHCII 31 CTaTTIO) YCIAIKyBaHHS.
OCHOBHI TOJOXEHHST XPOMOCOMHOI Teopii cmajkoBocTi. [IpHuuMHM CIaaAKOBHUX 3aXBOPIOBAHB
moauad. CydacHI MOJIEKYJISIPHO-TEHETUYHI METOAU JOCIHIKEHb CIIaJIKOBOCTI JIFOJAMHH.
3Ha4yeHHs MOHATH 1 TEPMiHIB: CTATEBI XPOMOCOMH, ayTOCOMH, TOMO- Ta reTeporamMeTHa CTaTb,
aHaTI3yI0ue CXpEIlyBaHHs, TeHO(POH/I, CITaIKOBI 3aXBOPIOBAHHS.

YMITHU

Po3pizHaTu: Tunm B3aeMoAil aneniB OAHOrO reHa (TOBHE JOMIHYBaHHS, HEIOBHE
JIOMIHYBaHHS, KOJOMIHYBaHH); TUIIN YCIaJKyBaHHS O3HAK y JIIOAWHU (ayTOCOMHO-PELIECUBHE,
ayTOCOMHO-JIOMiHaHTHE, 34YeTIeHE 31 CTaTTI0). Bu3HauaTH: po3moais (GeHOTHITIB HAIIA KB TiCIIs
CXpeIlyBaHHs OpPraHi3MiB 3 IEBHUMH T€HOTUNAMHU (1 HABMAKK); MOKIIMBI T€HOTHUIIH TMPU JAaHOMY
¢enoruni (i HaBmaku). AHami3yBaTH: KapiOTHUNH, pPOJOBOAM JIIOJAWHHU;  pE3yJbTaTH
MOHOTIOPUAHOTO 1 AWTIOPUIHOTO CXpellyBaHHS 1 BHU3HAYATH THUIl YCHAAKyBaHHS O3HAaK.
[lopiBHIOBaTH HACTIKH aHATI3yIOUOTO CXpEHIyBaHHS TPH HE3AIC)KHOMY Ta 3YCIICHOMY
ycnaakyBaHHI. Po3B'si3yBaTH THMOBI 3aiadyi 3 TEHETUKU HA: MOHOTIOpuAHE 1 auriOpumHe
CXpEIIyBaHHS;, B3a€EMOJII0 aJieiB  OJHOTO TeHa (IMOBHE 1 HEMOBHE JOMIHYBaHHS,
KOJIOMIHYBaHHs); 34eIJIeHe 31 CTaTTI0 ycmnaakyBaHHA. OOIPyHTOBYBATU: LUIICHICTh T€HOTHUILY;
3HA4YCHHSI BUBYCHHS 3aKOHIB CIIAQJKOBOCTI IS MPAKTUYHOT NisTTBHOCTI JIFOAUHHU.

2.3 3aKoHOMIipHOCTI MiHJIMBOCTI OpraHi3mis
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Moaudikaniiina (HecmagkoBa) MIHIMBICTb, ii mpuumHH. Hopma peakuii. Bapiarmiitauii
psi Ta BapialiiiHa KpHBa.

CnazikoBa MIHJIMBICTB Ta i BUAM: KOMOIHATHBHA 1 MyTaliiiHa. J[epena KoMOIHATUBHOT
MiHJIMBOCTI. MyTtamii Ta ixHi BiaactuBOCTi. Tumu MmyTamiii (Fr€HOMHI, XPOMOCOMHI, TOYKOBI;
COMaTHYHi Ta reHepaTuBHi). MyrarenHi gaxkropu (¢pi3uuHi, XiMi4Hi Ta 010J0T14H1).

3HATU I PO3YMITU

Jkepena komOiHATMBHOI Ta MyTauidHoi MiHnuBocTi. [lpuumHM MogudikaniitHol
MiHIUBOCTI. [IpuunHy BUHUKHEHHsI MyTarliii. Ponp B3aemoii reHOTUy Ta yMOB JOBKUUIS y
¢dbopmyBaHHI  QeHOTHIy. AJANTUBHUM  xapakTtep MoaudikamiiiHux 3MiH. 3Ha4YeHHs
KOMOIHAaTHBHOI MiHJIMBOCTI. BractuBocTi MyTariil. 3HaueHHS MyTaliil y OpUpoOIi Ta >KUTTI
JIOAMHU. 3aKOHOMIPHOCTI KOMOIHATHMBHOI Ta MYyTaliiiHOI MIHJIMBOCTI. 3HAu€HHS MOHATH 1
TEepMiHIB: KOMOIHaTMBHA MIHJIMUBICTh, MoJu(iKalliiiHa MIHJIMBICTb, HOpPMa peakIlii, MyTallii,
MyTareHH1 (pakTOpH.

YMITHU

Bu3Hayatu npaBWIBHICTH 3aCTOCYBaHHS BKa3aHUX IOHATH 1 TepMiHiB. Po3mizHaBatu
CMAJKOBY 1 HECIMAIKOBY MIHJIMBICTh; BHIM CIAIKOBOI MIHJIMBOCTI. PO3pi3HATH: MyTareHH1
¢dakropu; Tunu Mytauiid. [lopiBHIOBaTM: BHIM CHNAJAKOBOI MIHJIMBOCTI; MyTauidHy 1
MoaudIKaIiiHy MIHIHBICTb.

Amnani3yBaTy: BapiauiifiHUi psz 1 BapiauiiiHy kpuBy. OOIPYHTOBYBATH: 3aXOJH 3aXUCTY
Oprasi3My BiJ BIJIUBY MyTareHHUX YMHHHUKIB; POJIb MyTalllil B €BOJIIOLII] OPraHi3MiB.

2.4. Ceuexuis opranizmis. biorexnosoris

[ToHATTST PO COPT POCIMH, TOPOJYy TBApUH, IITaM MikpoopraHi3mis. Lltyunuii no6ip
(immuBimyanbHuid Ta MacoBuii). CHopiiHEHE 1 HECHOpiJHEHe CXpEellyBaHHS, MIKBHIOBA
(Bimmanena) ribpuausarisi, iX TeHETHYHI Ta 010JI0T14HI HacHiaku. ['eTepo3nuc Ta Horo reHeTuyHi
OCHOBU.

[ToHATTS PO OCHOBHI METOAM 1 3aBJIaHHS CEIEKII1.

Metoau MOJIEKYJIIPHOT T'€HETHKH SIK OCHOBA Cy4YacHUX OlOTEXHOJIOTIH: MoJliMepasHa
JaHIIOTOBA peakiis, TeHHa iHxkeHepisd, kioHyBaHHa JIHK, kiitunHa imxkenepis. KinonyBanHs
opranismiB. I'eneTnuHo MonugikoBaHi opraHizmMu (I'MO): npuHIMIN CTBOPEHHS 1 HANPSMKHU
BUKOPUCTAHHSI.

3HATU I PO3YMITU

Metoau 1 3aBgaHHs cenekiii. OcoOIMBOCTI CENEKIIl pOCINH, TBApUH, MIKPOOPTaHi3MiB.
3HayeHHsA: 3aKOHIB TCHETUKM JJs CeJeKIii; momiruioinii B cenekuii pociuH. bionoriune
3HA4YeHHs sBHIIA reTepo3ucy. llpwumHu rerepo3ucy. CrocoOu TOMONAHHS CTEPUIIBHOCTI
MDKBHJIOBHUX T10pufiB. IIpuHIMIINM CTBOPEHHS Ta 3aCTOCYBAHHS I'€HETMYHO MOAM(DIKOBAHUX 1
XUMEpHUX oOpraHi3MiB. HampsMku fgociikeHb Ta CydYacHI JOCSATHEHHA O10TEXHOJIOTIMH.
3Ha4yeHHs MOHAThH 1 TEPMIHIB: COPT, OPOJA, LITaM, IITYYHHIH 100ip, ribpuansanis, iHOpUAUHT,
ayTOPUIMHT, TETEPO3UC, KIIOHYBaHHS, KJIOH, TCHETUYHO MOIN(DIKOBaHI OpraHi3Mu, XHMEpH.

YMITHU

BusHauatu mnpaBUIBHICTH 3aCTOCYBaHHS BKa3aHMX IOHATH 1 TepMiHIB. Po3pizusTu:
(¢hopMHU TY4YHOTO MO00OpPY, CUCTEMH CXpEIlyBaHb OpraHi3MmiB. Bu3HauaTu reHeTHYHI HACHiIKU
PI3HHX CHCTEM CXpellyBaHb OpraHi3miB. [IporHo3yBaTH HAcHiKHW 3aCTOCYBAaHHS Cy4aCHUX
6iotexHosoriil. OriHIOBaTM MepeBarM Ta MOXJIUBI PU3MKM BUKOPUCTaHHA T'€HETHUYHO-
MO (IKOBAHUX OPTaHi3MiB.

Po3nin 3. BiopizHomaniTTs

3.1 CucremaTuka - HayKa Mpo Pi3HOMAHITHICTH OPraHi3MiB

Biopi3HOMaHITTS HaNIOi TUTAHETH SIK HACHiMOK eBosrollii. CydacHa cucTeMa OpTraHigHOTO
cBity (momenu: Apxei, baxrepii, Eyxapiotu). OCHOBHI TaKCOHOMIYHI OJWHUIN, SKI
3aCTOCOBYIOTh Y CUCTEMATHIII OpPTaHi3MiB. BHJI K OCHOBHA cUCTeMaTHYHA OJUHUII. bionoriuna
koHuenuis Buny. CydacHi kputepii Bugy. [louarts npo ¢inorenetnuny cucremaruky. Criocodu
rpadiqHOTO BiOOpaskeHHs CIIOPIAHEHOCTI CHCTEMAaTHYHHX TPYIT OPraHi3MiB.



3HATU I PO3YMITU

CyudacHy cucremy opraHiuHoro cBiTy. CydacHi NpPUHLUIIM HAyKOBOI CHCTEMaTHUKU
opranizMiB. OCHOBHI TaKCOHOMIYHi1 OAWHUII. [IpUHIMI iepapXiYHOCTI TAKCOHIB Y CUCTEMATHIII.
[IpuHuun noaBitHMX Ha3B opraHi3miB. CyTHICTH OlosioriuHoi KoHuenuii Buay. CyyacHi Kputepii
BUIYy. 3HA4YCHHS TMOHATH 1 TEPMiHIB: OIOpPI3HOMAHITTS, JOMEH, TAaKCOHOMIYHA OJMHULISA,
CHCTEMaTHWKa, HOMEHKJAaTypa, Kiacudikailis, BHA, TaKCOH, ¢iToreHe3, (UIOTCeHETHYHA
cucTeMaTHKa, MOHO(IETHYHA rpyna, Kiajorpama, GuioreHeTuYHe JepeBo.

YMITHU

Bu3Hayatu: mpaBHIIBHICT 3aCTOCYBAaHHS TAKCOHOMIYHE IIOJIOKEHHS BUAY B CHUCTEMI
OpraHiuHOro CBITY. AHaN3yBaTu Tpo(iyH1 BiAOOpaXKEHHS CIOPIAHEHOCTI CUCTEMaTHYHUX TPYII
opraHi3MiB. BcTaHOBIIOBaTH piBeHb CIOPIIHEHOCTI BU/IIB Ha IMiJCTaB1 aHAIII3Y IXHIX KapiOTUIIIB.

3.2  Bipycu. Bipoigu. IIpionun

OcobnuBocTi opraHizamii Ta (yHKLIIOHYBaHHs BipyciB. 'imoTe3n MOXOMKEHHs BipYCiB.
Ponp BipyciB y eBOdIOLil, MOHATTS MpPO TOPHU3OHTalbHE ImepeHeceHHs TeHiB. lmsaxu
INPOHMKHEHHS BIPYCiB B OpraHi3MH pOCJIHH, TBApPUH Ta JIIOJUHU. B3aeMoiisl BipycCiB 3 KIITHHOIO-
xa3siHoM. BukopucTanHs BipycCiB y TEHETUUHIN 1HXeHepil Ta 610J0TTYHUX MeTo/1aX O0pPOTHOU 31
WKiAMBUMKA  Bugamu. [IpodinakTuka BipyCHHX 3aXBOpPIOBaHb JIOAMHHU. [IOHATTA 1po
BaKLMHALIIIO.

[ToHATTS Mpo Bipoiau, MPiOHHU.

3HATU I PO3YMITU

XiMiyHMHA ~ cksaZ, oOcCOOJIMBOCTI OyZOBM Ta BIATBOpEHHS BipyciB. MexaHi3Mu
NPOHUKHEHHS BIPYCIB B OpraHi3MH JIIOJWHHU, TBAPUH, POCiHH, OakTepiil. Lllnsxu Buxony Bipycy
13 KkmiTuHU. BrumB Bipycy Ha KiIiTHHY-Xa3siHa. [Ipukmany 3axBOproBaHb JIIOJAWHH, SKI
CHOpUYUHSIOTH Bipycu (momiomienit, rpun, CHIJI, renatutu, enuedanir, kip, naporur, I'PBI).
3Ha4yeHHs1 MOHATH 1 TEPMiHIB: BIpYCH, KallCHJ, CyNEpKarcuia, BipOiau, NpPIiOHM, BaKIUHALf,
O1o070T1YHMI MeTo1 6OPOTHOU.

YMITHU

Busnauatu mnpaBWIIBHICTH 3aCTOCYBaHHS BKa3aHUX IMOHATH 1 TepMiHIB. BisyanpHo
pO3Mi3HABAaTU Ta XapakTepu3yBaTu OakTepiodaru, aJeHOBIpYCH, BIpyCH TIOTIOHOBOI MO3aikH,
rpuny, iMyHojediuuTy JroauHH. OOIpyHTOBYBaTHM  3axoAu MPO(UIAKTUKH  BIPYCHHX
3aXBOPIOBaHb JIIOJAMHU, HEOOXIMHICTh IJI00AJIbHOTO KOHTPOJIIO 32 BIPYCHMMH I1HQEKIISAMU
JIOJVHM, TBAPHH 1 POCIUH B CydyacHUX ymMoBax. OIIHIOBaTH MEPCIEKTUBY BUKOPUCTAHHSI BIpYCiB
y 010TeXHOIOTIfX.

3.3. IlpoxapioTuyHi opranizmu

Bbynosa xiitunu npokapioTiB. [IpokapioTuuHi opranizmu (apxei, 0akrepii), 0cCOOIMBOCTI
iXHBOI Ooprasizaiii Ta (yHKIIOHYBaHHS. TUNM kuBJIEeHHA ((POTO- 1 XEMOCHHTE3, FETEPOTPOPHE) 1
IUXaHHS (aHaepoOHEe 1 aepoOHE) NPOKapiOTMYHMX oOpraHi3MiB. Po3MHOXeHHS (monaun Ta
OpyHbKYBaHHSI KJITHH) 1 OOMIH CHaAKOBOIO 1HpopMali€ero (KOH'foraiisi) y HpOKapiOTHYHHX
opradizMiB. B3aeMo3B'I3kM NMPOKAPIOTUYHUX OPraHi3MiB 3 IHIIMMHU OpraHizMaMH (MyTyali3M,
KOMEHCcaJli3M, Mapa3uTusM). Poib mpokapioTiB y HpUPOJl Ta KUTTI JIFOAWHU. XBOPOOOTBOPHI
OakTepii Ta 3aXBOPIOBAHHS JIIOJAWHU, [0 HUMH BUKIUKalOThes. [IpodinakThka Ta JiKyBaHHS
OaxkTepiaJbHUX 3aXBOPIOBAHb.

3HATU I PO3YMITU

BynoBy wmituHE mpokapioriB. OcoOnHMBOCTI OpraHi3aiii, JXWBJICHHS, JWXaHHSA,
PO3MHOKEHHSI MPOKApIOTUYHUX OpraHi3MiB. 3HaueHHs apxei 1 Oaxtepiil. Ilpuknaau Gakrepiit
(KUIIKOBa TAJIMYKA, XOJEPHUW BiOpIOH, 30J0THCTHH CTadiIOKOK, IIaHOOAKTEpii: CHipyIiHa,
HOCTOK). Ilpukiamu 3axBOprOBaHb JIOAWMHH, SKi CHOPHYMHSAIOTH OakTepii (aHriHa, nudrepis,
KalUTIOK, TyOepKynbo3, Xonepa, Tud, cKkapiaTuHa, O0TYi3M, caJbMOHENb03, MPABEIb), MUISTXA
ixHpoi mepenaui. 3HAYEHHS TMOHATH 1 TEPMIHIB: TMPOKAPIOTUYHI OpraHi3MH, HYKIEOI,
KOH'IOTAIlis, IHOWUCTYBaHHS, MyTyali3M, KOMEHCAi3M, MapasuTu3M, HiTpudikamis,
neHiTpudikaiis, a3oTdikcaris.

YMITHU
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Bu3nayatu mnpaBUIBHICTD 3aCTOCYBAaHHS BKa3aHUX IMOHATH 1 TepMiHiB. BizyambHO
posmizHaBatu popmu Gakrepiil. Po3pizusru apxei 1 6akrepiil. [lopiBHIOBaTH OYy0BY KIIITHH MpO-
Ta eykapioTiB. BcTaHOBiIOBaTM THUI B3a€MO3B'SI3KIB IMPOKAPIOTIB 3 I1HIIMMH OpraHizMamH.
OOrpyHTOBYBaTH 3axOAu MNPOQUIAKTUKK Ta JIIKyBaHHA OakTepiaJlbHUX 3aXBOPIOBaHb.
OmiHIOBaTH NePCHEKTUBH BUKOPUCTaHHS OakTepiil y 010TEeXHOIOTisX.

3.4  Bopopocrti

Oco0nuBocTi OyI0BH Ta MPOLIECIB KUTTEMISTILHOCTI OTHOKIITHHHHUX Ta 0araTOKIITHHHUX
BogopocTeil. IlpemcraBHMKKM BOAopocTeil: 3eleHi BOAOPOCTI (XJIaMiIOMOHaaa, XJIOpena,
YIOTPHUKC, cmiporipa, yiabBa), [liaTomMoBi BojopocTi (miHyJsipis, HaBiky’da), Bypi BomopocTi
(maminapis, pykyc, capracym), YepBoHi BogopocTi (mopdipa, bimodopa, kKopariHa).

3HATU I PO3YMITU

OcoOnuBocTi OyAOBH Ta NPOLECIB JKUTTEAISUIBHOCTI 3€J€HHX, 1aTOMOBUX, OYypHX,
4epBOHUX BojopocTel. [lomupeHHs, pi3HOMAHITHICTh 1 3HAYEHHS BOJOPOCTEHl Ha MpUKIai
yKa3aHUX TpeacTaBHUKIB. HeoOXimHI yMOBH Jisi MOMTUPEHHS BOJOPOCTEH. 3HAYCHHS MOHSTH 1
TEPMiHIB: 300CIOPH, TAJIOM/CIIaHb, TIPEHOII.

YMITHU

Bu3Hayaty mnpaBUIBHICTH 3aCTOCYBAaHHS BKa3aHUX IMOHATH 1 TepMiHIB. BizyambHO
pO3Mi3HABaTH Ta XapaKTepU3yBaTH BKas3aHl BHUIM BojopocTed. [losicHoBaTH 0COOIMBOCTI
OyZ0BU BOJOPOCTEH K pe3yIbTaT ajanTalii o cepeoBUIla MEIIKaHHS.

3.5 Pocaunu. BereraTtuBHi opranu ta s;kutreBi pyHKuii pocanx

Knituan pocnuH. OCHOBHI TIpynM TKAaHMH POCIMH: IHOCTIMHI - MOKPHUBHI (IIKIpOYKa,
KOPOK), TIPOBIAHI (CyAWMHH, CUTOBUIHI TPYOKH), OCHOBHI ((pOTOCHHTE3YyIOYa, 3armacaryda, B TOMY
4YUCIIb] €HA0CIIepM, MEXaHIuHa); TBIpHI - BEpXiBKOBa 1 O14Ha.

3arajbpHa XapaKTepUCTUKA POCIMH. 3HAYEHHS POCIIHH.

Kopine. Bugu kopeniB (romoBwuid, momatkosi, 6iuni). KopeneBa cuctema Ta ii THmm
(cTpukHEBa, MMUYKyBaTa). 30HM KOpeHs Ta iX (yHKHil. BHyTpimHs OyaoBa KopeHS B 30HI
KOpEHEBUX BOJIOCKIB. Bugo3miHuM KopeHs (KopeHeruionu, OynbOOKOpeHi, MUXaibHi, OMOpHI,
YiIK1, HOBITPSIH1, KOPEHI - IIPUCOCKH).

Ilarin, #oro OCHOBHI 4acTHUHM (BY30J, MDKBY3JS, JUCTKOBA Ma3yxa). TWIU MaroHis:
MPSIMOCTOSIY1, BUCXI1JIHI, BUTKI, YiIKi, TOB3y4i, ciaHki. bpyHbka - 3agaTkoBuii marin. bymosa
OpyHbKH (JTyCKH, KOHYC HAPOCTaHHS, 3a4aTKOBI JINCTKH).

PisHOBHIIM OpyHBOK 3a po3TallyBaHHAM Ha MaroHi (BepxiBKoBa Ta OlyHa/ma3yiHa/), 3a
Oyn0BOIO (BEereTaTMBHI Ta T€HEPATUBHI/KBITKOBI/). bBynoBa mnarona: cre®ao0 Ta JHUCTKH.
lanyxenHs narona, opMyBaHHS KPOHH.

Buno3minn marona: mig3eMHi (KOopeHeBuIle, mif3emMHa cTebioBa Oynbba, 1uOynIMHa,
Oynp0o01MOyIMHA) Ta Ha/I3eMHI (Byca, BYCUKH, Ha/I3eMHa cTe0sI0Ba O0ysib0a, KOJTIOUKH).

Crebno. BuyTpimHs OynoBa JepeB'sHUCTOro crebia (cepleBHHA, JepeBHHA, KaMOii,
1y0, KOPOK, CEpLIEBUHHI POMEHI, p14HI KUIbLIS).

JIucrok: 30BHIIIHS Oy10Ba (OCHOBA JMCTKA, YEPELIOK, JIUCTKOBA MJIACTUHKA, PHIIUCTKH),
BHYTpILIHS OyJo0Ba (OCHOBHAa TKaHMHA- CTOBMYACTa 1 ry0dacra, MPOAMXH, KUIKU (IEpeBHHA,
1y0), KyTHKyJa, mKipodka), ¢yHKIii. JKUaKkyBaHHS JTUCTKIB: MapaleibHe, AyroBe, MajbyacTe,
nipuacte, Buib4yacTe. JIMCTKOpPO3MIIIEHHS: IMOYeproBe, CyNpOTHBHE, KuibuyacTe. Bumozminu
JUCTKAa (BYCHKH, KOJIOYKH, JIyCOUKH, JUCTKH-IACTKHM KOMAaxoilHUX pociauH). Jlucroman.
XKurreBi ¢(yHKIil pocnuH: KUBIEHHA (MiHEpanbHE, (OTOCHHTE3), NWUXaHHS, TpPaHCIIpaIlis.
[lepemimenHs pedoBUH MO pociuHi. Pict 1 po3BuTOK pociauH. Pyxu pocnuH (pocToBi,
rirpockormiysi). Perynsiis >kuTTeBUX QYHKIIN Y pOCITUH.

3HATU I PO3YMITU

Ocob6mmBocTi OynOoBH KIITHH pOCITHH. THIIU POCIMHHUX TKaHWH, iX OyIOBY 1 (yHKII.
O3Haky, $Ki BIIPI3HAIOTH POCIMHU BiJ IHIIUX E€YKapiOTUYHHUX oOpraHizmiB. DyHKIIT
BEreTaTHBHHUX OpraHiB pociuH. OcoOIMBOCTI 30BHINIHBOT 1 BHYTPIIIHBOI OY0OBH BETE€TaTUBHUX
opraniB pociauH. Oco0nmuBocTi Oy10BU KOPEHEIUIOAIB, MiA3EMHUX BUAO3MIH naroHa. bionoriune
3HAYCHHST BHJO3MIH BETETATUBHUX OpradiB. B3aeMO3B'A30k MK YacTHHAMH POCIHHHOTO
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opranizmMy. MexaHi3mu, siKi 3a0e3MeuyIoTh NepeMillleHHs] pe4oBUH 1o pociuHi. OcobauBocCTi 1
3HAYEHHS B JKUTTI POCIMH MIHEpPaJIbHOIO JKUBIEHHS, MpPOLECIB (OTOCHUHTE3Y, JUXaHHS,
TpaHcHipalii, JucTonaaa. ¥ MOBU, HeOOXiaH1 s 3AiiicHeHHs ¢poTocuHTe3y. CrocoOu perymsiii
TpaHcmipanii. Buius Ha piBeHb TpaHcHipalii cTaHy aTMoc(epu HaBKOJIO JIMCTKA, CTaHy IPYHTY,
pO3Mipy 1 KUIBKOCTI JIUCTKIB, KUIBKOCTI MpoauxiB. [IpucTocyBaHHs 10 3MEHIIEHHS TpaHCHiparii.
Perymsitopu pocty pocnwH. 3HaueHHs TOHSATH 1 TEPMiHIB: CYAMHHO-BOJIOKHHCTHH ITyYOK,
KaMOiif, kcuiema, (iaoeMa, BUCXIIHUNA 1 HU3XIAHWA TOTOKH PEYOBUH, KOPEHEBHUU THCK,
MPUCHCHA CUJIA JTUCTKIB, (ITOrOPMOHHU, (DITOHIMAN, BIYHO3EJIEH] POCIUHU.

YMITHU

Busnauatu mnpaBMIIBHICTH 3aCTOCYBaHHS BKa3aHHWX IMOHATH 1 TepMiHIB. BisyanpHo
pO3Mi3HAaBATH Ta XapaKTePU3yBaTH: TKAHUHU POCIUH, BET€TaTUBHI OPraHu POCIM; BUJU KOPEHIB;
TUIIU KOpeHeBUX | cucrteM; BUI03MIHU KOPEHS 1; 30HH KOPEHS; eIEMEHTH BHYTPIIIHBOI Oya10BU
KOpEHS Ha IOMNEepeYyHOMY 3pi3i; €JIeMEHTH NaroHa; TUIM Tally>)KeHHs [aroHa; THIM IaroHis,
BUJO3MIHM TIaroHa; €JEMEHTH BHYTPIIIHbOI OYIOBH JAEpEeB'SHUCTOr0 CTeOja; eIeMEHTU
30BHIIIHBOI Ta BHYTPILIHBOT OyTOBH JMCTKA; TUIN JKWIKYBAaHHS Ta JIMCTKOPO3MILLIEHHS; MPOCTI
Ta CKJIa/IH1 JIUCTKU; YEPELIKOBI Ta CUASYI JUCTKHU; MA3yIIHI JIUCTKU; €JIeMEHTH Oy10BU OpYHBKU;
Tunu OpyHbOK. [lOpiBHIOBaTHM: MMYKYBaTy Ta CTPH)KHEBY KOpPEHEBI CHCTEMM; I'€HEpaTUBHI 1
BEreTaTHBHI OpYyHBbKHU 3a OyJI0BOIO 1 (YHKIIISIMU; Mpoliech (POTOCUHTE3Y 1 TUXAaHHS Y POCIIHH.
VY CcTaHOBIIOBATH: BIAMOBIAHICT MIXK KIITHHAMHU 1 TUIIAMM POCIMHHMX TKAHUH; B3a€MO3B'S30K
MK OyJOBOIO Ta (DYHKIISIMM POCIMHHUX TKaHUH; B3a€EMO3B'SI30K MK Oy/0BOIO Ta (QyHKLISIMU
BEreTaTUBHUX OpraHiB. PO3pi3HATH: BUCXIIHUM Ta CcHaJHUN MOTOKM PEYOBHH, POCTOBI 1
rirpockomniyHi pyxu pociauH. [losicHIOBaTH: NPUYMHU BIAMIHHOCTEH POCIMHHUX KIITHH;
0c00MBOCTI OyI0BH POCIIHMH SIK pPe3yJIbTaT MPUCTOCYBAHHS iX J0 KUTTS Ha cyxonoii. JloBoauru
[UTICHICTh OPTraHi3My POCJIHH.

3.6 T'eHepaTMBHI OPraHu NOKPHUTOHACIHHUX POCJIHMH

BbynoBa KBITKH: KBITKOHD)KKA; KBITKOJIOKE; THUMHKA (IMWJISK, THI3AA 3 MUAJIKOM, OyI0Ba
INWIKOBUX 3€PEH, THUMHKOBA HUTKA); YAILIOJUCTKH (YallleyKa); MeIOCTKU (BIHOYOK); OLBITHHA;
MaTouyka (MpUIIMOYKA, CTOBMYMK, 3aB'A3b (BEpPXHS 1 HIXKHS) 3 3apOJKOBMMM MiIIKaMH B
HACiHHMX 3auyaTkax). OyHKI1 KBITKH. PI3HOMaHITHICTh KBITOK (OAHOCTATEBl Ta IBOCTATEBI, rOIi,
3 MPOCTOI0 Ta MOABINHOIO OLBITHHOI). Popmyna kBiTKU. CyusiTTs. Tunu cyusith (IpocTi -
KUTHIIS, TOYATOK, TOJIOBKA, KOIUK, IIIUTOK, 30HTHK, POCTHH KOJIOC; CKJIaHI - CKJIAJHUN KOJIOC,
BOJIOTh, CKJIAJJHUI IIUTOK, CKJIaJHUN 30HTHK). 3alMJIEHHS Ta HOro pi3HOBUAM (CaMO3alMJICHHS
Ta nepexpecHe 3anmieHHs). OCHOBHI CIIOCOOM MEPEXPECHOro 3aMuiIeHHs (3a JI0IOMOroI0 BITpY,
KoMax). ApjanTamii pociuH a0 crnocoOy 3anwieHHs. [loaBiiiHe 3aruTiHEHHS y KBITKOBHX
POCIIHH.

VYTBOpeHHs HaclHUMHU Ta moxy. OyHKuIT HACIHMHYU Ta MI0Ay. by/10Ba HaCIHUHU: HIKIpKa
3 OTBOPOM, 3apOJIOK (3apOJKOBUN KOpiHEIb, MiJCIM'AT0IbHE KOJIHO, CIM'A0MsA, PYOUHK).
Bbynosa miony (TproxuiapoBa cTiHKa 1 HaciHUHA). Tunu miuonis: cyxi (cimM'siHKa, 3epHIBKa, ropix,
610, KOpoOOYKa, CTPY4YOK, CTPYyY€4OK), COKOBMTI (NPOCTI - KICTSIHKa, rapOy3uHa, 5roza,
noMepaHellb, 10J1yKo; 301pHi - 30ipHa KICTAHKA, CyHHUYHHA; cymunias. [lepion cnokoro Ta ymMoBU
POPOCTAaHHS HACIHUHH.

3HATU I PO3YMITU

bynoBy 1 ¢yHkuii kBiTKM, HaciHMHHU, miIoAy. biojoriuHe 3Ha4YeHHS: CYIBITh, MUIOJIB,
MOJIBIMHOTO 3aIUTiIHCHHS, 3allWICHHS, Iepioay Crokow HaciHuHH. OcoOmuBOCTI OymoBU:
HACIHMHU OJHOJOJIBHUX Ta JBOJOJBHUX POCIHMH; PI3HUX THIIIB IUIOMAIB. 3HAUYEHHS MOHATH 1
TEPMIHIB: THJIKOBA TPYOKa, MUIKOBXIi/I, CHIOCTICPM.

YMITHU

BisyanbHO po3Mi3HAaBaTH Ta XapaKTepH3yBaTH: €IEMEHTH OyIOBH KBITKH, HACiHWHHU;
KBITKM OJIHOCTATEBl Ta JBOCTATEBi, I'OJli, 3 MPOCTOIO Ta MOJBIHHOIO OLBITHHOIO; TUIIU CYIIBIiTh;
TUTY TUI0iB. PO3pi3HATH: TBOCTATEeBl, OJTHOCTATEB1, CTEPUIIbHI KBITKH; OJTHOJOMHI Ta JIBOJAOMHI
POCIMHH; KBITKM 3 MPOCTOI0 Ta MOABIHHOIO OLBITUHOIO; MPOCTI Ta CKIAAHI CYLBITTS; CyXIl
(pO3KpWBHI 1 HEPO3KPHBHI) Ta COKOBWTI IUIOJIW; OJHOHACIHHI Ta OararoHaciHHI IUIOMU.
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AmnainizyBaTi (GopMyiy KBITKH. BcTaHOBIIOBaTH B3a€MO3B'SI30K MK OylOBOIO Ta (DYyHKIISIMH
YacTHH KBITKU. Bu3HauaTu: croci6 3anuiieHHs 3a OyJ0BOIO KBITKH; CIOCIO MOLIMPEHHS IJI0/IB
3a ix OyA0BOIO.

3.7  PisHoMaHIiTHICTBH poc/iMH. PO3MHOXKEHHS POCJIHH

[ToHATTS MPO KUTTEBUM LUK POCIMH (UE€PryBaHHS HECTATEBOI'O Ta CTATEBOT'O MOKOJIIHb).
3aranbHa XapaKTEpUCTHKA, OCOOIMBOCTI MOIIMPEHHS, 3HAYEHHS MOXIB, IUIAyHIB, XBOIIIB,
[arnopoTel, TOJOHACIHHMX, MOKPUTOHACIHHMX. Pi3HOMaHITHICTH pocnuH: Moxu (NIOMTpUX,
Mapiuanuisa, charuym); [lnaynu (cenarinena, OapaHelb 3BHYaliHUM, TUIayH OYyJaBOBUIHHIA);
Xeowi (XBOII MONBOBHIA, XBOI JicoBH); [lonopomi (IIUTHUK YOJOBIYUH, OPJISIK, JIMCTOBUK,
CTpPayCHHUK, CalbBiHIN); [ 0nonacinui (TIHKTO BOJIOMATEBE, TUC STIIHHUM, Tys, KHIMapHUC, COCHA,
SJIMHA, MOJIPHHA, SJIOBELb, KEeJp, BEJbBIUisd JAWBOBWXHA, edepa, CaroBHUK); [IoKpumoHacinHi
(Kanyctani/XpecTousiTi/: TpULMKH, peAbKa AMKa, KamycTa, ripuuigs, parc; Po3oBi: cyHuus,
HIMMIIUHA, TOpoOuHa, sSOmyHs, BUIIHS; BOOOBi: Topox, KBacois, KOHIOIIMHA, poOiHis/Oina
akamisi/, mrouepHa; IlacmbOHOBI: TeTyHIsA, TMAaCHiH, TIOTIOH, KapTOIUIs, TOMAT, TEpelb;
AtictpoBi/Cki1aTHOLBITI/: COHSIIHUK, KyJb0a0a, OysK, pomalika, Bojomika; [{ubymnesi: uubys,
YacHMK, yepeMmiia; JIumiiHi: TroJapnaH, MpoJicKa, JuTisl; 371aKoBi: KyKypyl3a, pUC, MIICHHIIS,
JKUTO, OBEC, OUEPET, TUPIii).

®opmi 1 cr1ocoOu pO3MHOKEHHS POCIIHH.

3HATHU 1 PO3YMITU

3aranbHi O3HAKHM POCIMH YKa3aHUX Tpyn (0COOIMBOCTI OyIOBHM Ta PO3MHOXKEHHS,
nepeBakaloue y KHUTTEBOMY ILMKII MOKOMIHHA, Horo ocobmuBocti). Bmimue ocoGnmBocTei
OyZoBM 1 pO3MHOXKCHHS Ha TOMMPEHHS pPOCIWH. [IpHumHHM, M0 3yMOBIIOIOTH ITaHyBaHHS
INOKPUTOHACIHHUX POCIMH Yy CydacHid ¢iopi. BiIMiHHOCTI OAHOMOJBHUX HMOKPUTOHACIHHHUX.
3HaueHHs y MPUPO/IL Ta XKUTTI JIOJUHHU POCIUH yKa3zaHuX rpyn. @opmu i cnocodr po3MHOKEHHS
pociuH. bionoriuHe 3Ha4YeHHsS BEreTaTUBHOI'O PO3MHOKEHHS POCIUH. 3HAY€HHsS MOHATH 1
TEPMIHIB: PO3MHOKEHHSI, JKUTTEBUM IHKJ, CIIOpa, copodiT, raMmeTodiT, CrOopaHrii, TaMeTaHrii,
apXeroHii, aHTepuIii.

YMITHU

Bu3Hayatu mnpaBUIBHICTD 3aCTOCYBAaHHS BKa3aHUX IMOHATH 1 TepMiHiB. BizyambHO
pO3Mi3HABaTH Ta XapakTEepU3yBaTH: BKa3aHI BUIW POCIWH; CIOCOOM BETETATUBHOTO
PO3MHOKEHHSI ~ (CKUBIIOBAHHs,  ILICIUICHHsS,  BIJIBOJKAMHU, KOPEHEBUMH  IapOCTKaMH,
BUJIO3MIHEHUMH TaroHamu). Po3pi3HATH: cTaTeBe 1 HecTaTeBE IMOKOJIIHHSA MOXIB, MAmoOpOTEH,
XBOMIIB, TUIayHiB; GOpMHU 1 cIOCOOM PO3MHOXKEHHS pociuH. [IopiBHIOBAaTH: cTaTeBe 1 HECTAaTEeBE
PO3MHOXXEHHSI POCIIHH; JKUTTEBHH IHKJ POCIHH, IO PO3MHOXKYIOTH CIIOpAaMH 1 POCIHH, IO
PO3MHOXXYIOTbCS HACIHHAM; TOJIOHACIHHI 1 TIOKPUTOHACIHHI POCIMHM 3a OyJO0BOIO 1
0COOJIMBOCTSIMU PO3MHOKEHHS.

3.8 I'puodmu

3aranpHa XapakrepucTrka rpudiB. OcoOimMBOCTI OyJIOBH Ta MPOIECIB JKUTTEMISUTLHOCTI
Ha TpUKIaAl IIANMHKOBUX, LBIJIEBHX I'pubiB Ta ApLKIKIB. ['pubu camporpodu, mapasuti,
cumOiorpodu. 3HaueHHS TPHOIB y NPHUPOAI Ta SKUTTI JIOAWHH. Pi3HOMaHITHICTH TpHOIB:
[IAMMHKOBI TpuOM (Maciok, Oinuii Tpubd, MITOCUYHUK, OMEHBKH, MEYepHlli, MyXxomop, Omiga
IOTaHKa), LBUIEBI T'puOM (MyKOp, MEHIIWI, acleprii), rpuOu-mapa3uTu pOCIUH (TPYTOBUKH,
OOPOLITHUCTO-POCSHI, CaXKKH, pIXKKW). BukopucranHs rpubiB y XapyoBiii MPOMHCIOBOCTI Ta
(hapmaxoJorii.

3HATU I PO3YMITU

BinminHoCTi rpubiB Bix pociuH i TBapuH. OcobauBoCcTi OyIOBH MIANMWHKOBUX TPHOIB,
[BieBUX TpubiB, NpikIKiB. Ponb rpubiB y mpupozi. 3HadeHHs MOHATH 1 TEPMiHIB: Millenii
(rpubHHLs), TidH, MIOAOBE TiNO, OCMOTPO(MHUI CHOCIO KMBJICHHS, MIKOpi3a, campoTpodu,
cimbioTpodu.

YMITHU

Busnauatu mnpaBUIBHICTH 3aCTOCYBaHHS BKa3aHUX IIOHATH 1 TEpMiHiB; Bi3yanpHo
pO3Mi3HABaTH Ta XapaKTepU3yBaTH CIIEMEHTH OyJOBH NIAMMMHKOBHX 1 IBUICBHX TPHUOIB.
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Po3pi3HATH: IANMHKOBI Ta LBIJEBl I'pHOU; MIANMMHKOBI IpuOM 3 TpyOUYACTUM 1 MIACTUHYACTHM
rimeHodopoMm. [lopiBHIOBaTH MNPUHIMIM Oprasizaiii, 0coOJMBOCTI OyIOBM Ta IMpolecu
KHUTTEAISTIBHOCTI TPUOIB Ta IHIIMX €yKapiOTHUYHUX OpraHi3miB. Bu3HayaTu B3a€MO3B'S3KH
rpu6iB 3 1HIIUMEU opraHizMaM. OLiHIOBaTH MOXKJIMBOCTI BUKOPUCTAaHHS TPUOIB y TOCMOAAPCHKIN
USIIBHOCTI JTIOAHU.

3.9 JlnmaiHUKH

JIumaifHuku - acomiamii crnpaBXHiX TpuOiB 3 (OTOCHHTE3YIOUHMMH OpraHi3MaMu
(BomopocTsimu Ta 1iaHoOakTepisiMu). BymoBa Ta 0COOIMBOCTI JKHTTEMISIIBHOCTI (PKUBIICHHS,
PO3MHOKEHHS) NHIIaiHuKIB. HakumnHi (JiekaHopa), TUCTyBaTi (MapMmenis), KyIIUCTi (KJIaJ0His)
JAUIIAHHUKYA. 3HaYEHHS JIMIIAHHUKIB y IPUPOAL Ta KUTTI JIFOJUHH.

3HATU I PO3YMITU

OcobmuBocTi OymoBH TajgoMy 1 KUBIEHHsA JUIIaiHUKIB. CrocoOW pPO3MHOXKEHHS
JMIIAHUKIB.

[IpyurHy, 110 3yMOBIIOIOTH BUTPHUBAIICT JIMIIAHHUKIB. 3HAYEHHS MOHATH 1 TEPMIHIB:
ClaHb (TalloM), pU30inu, copeii, i3uii, 6101HTUKATOPH.

YMITHU

Bu3Hayaty mnpaBWIBHICTH 3aCTOCYBaHHS BKa3aHUX IIOHATH 1 TEPMIHIB; Bi3yaJbHO
pO3Mi3HAaBATH Ta XapaKTepU3yBaTH BKa3aHl BUIU JIMIIAMHMKIB; PO3PI3HIATH HAKHUIIHI, JINCTYBATI,
KYIIUCTI JTUIIAHHUKKY; TOMEOMEPHHUI Ta TeTePOMEPHUI TaTOMH.

3.10 OpaHokJIITHHHI reTepoTPo(Hi eyKapioTH4YHI OpraHizMu

BinbHOXMBYYI 1 Hapa3uTHUYHI BUAM OJHOKIITMHHUX TE€TEPOTPOPHUX €yKaplOTHUYHHX
oprasizmiB. MelIkaHli MOpiCHUX BOJOIM: ameba mpoteid, iHQy30pia-Tydenpka. OcoOauBOCTI
OyZOBH Ta MPOLIECIB KUTTEIISUIBHOCTI (KUBJICHHS, AUXAHHS, BUIIJICHHS, OCMOPETYISALISA, PyX,
HOJIpa3IMBICTh, PO3MHOXKEHHSA, IHUMCTYBaHHs). [lapasutu moguHu (Iu3eHTepiiiHa ameOa,
MaJIIpiMHUN MIa3MoJiii) iX 0coOJIMBOCTI. 3aXBOPIOBaHHS, 110 BUKJIMKAIOTHCS MapasUTUYHUMU
OJTHOKJIITUHHUMH (aMeOHa AU3EHTepIs, MaJsIpis), Ta iX NpoQLIaKTHKA.

3HATU I PO3YMITU

CepenoBuiia ICHyBaHHS, CIIOCOOM PO3MHOXKEHHS OJHOKIIITHUHHUX TeTepOTPOPHUX
€YKapiOTUYHUX OpraHi3MiB. bByJOBy, O3HakM Ta NpOSBH >KUTTEIISNIBHOCTI aMeOM mpoTes,
1H(y30pii-Tyenbku BinMiHHOCTI Mk aBTO-, reTepOTpOHUMHU OpraHi3MaMy. 3HAYE€HHS MOHAThH
1 TepMiHIB TeTepoTpodu, LUCTa, CKOPOTIMBI BaKyoIsi, TpaBHI BaKyoJji, NCEBIOHIKKH, BIWKH,
BEreTaTHBHE SAPO, TCHEPATUBHE SIJIPO, OCTATOUHUH Xa3siH, MPOMIKHUAN Xa3siH.

YMITHU

Busnauatu mnpaBMIIBHICTH 3aCTOCYBAaHHS BKa3aHHWX IMOHATH 1 TepMiHIB. BisyanpHo
pO3Mi3HABATH Ta XapaKTepHU3yBaTH BKa3aHi OJHOKJIITHHHI Te€TepOTPO(HI OpraHi3MH Ta eJIeMEHTH
ix OynoBu. OOIpyHTOBYBAaTH 3axoau NPO(MIIAKTUKM 3aXBOPIOBaHb, IO BUKIUKAIOTHCS
Napa3uTUYHUMH OJTHOKJIITUHHUMHU OpTraHi3MaMHu.

3.11 TI'yOxm

I'yOku - mepBHUHHI 6AaraTOKJIITUHHI TBapuUHH, L0 NepedyBaloTh Ha TOTKAHWUHHOMY PiBHI
oprasizaiii. OcobauBOCTI OyZOBH Ta TPOIECIB KUTTEMISIILHOCTI Ha TpHUKIAn Oomsru. Poib
ryOOK y IPUPO/Ii Ta KUTTI JIFOJAUHU.

3HATHU 1 PO3YMITHU

OcobnuBocti  OymoBu Tinma ry0Ook. Ilpormecw >kuBleHHs, AWXaHHS, BUIUICHHS,
po3MHOXKEHHS Ty0oK. Crioci6 *uTTs ryOoK. 3HaUSHHS TOHATH 1 TEPMiHIB: ME30TJIesl.

YMITHU

Bu3Hayati mnpaBHIBHICTE 3aCTOCYBaHHS BKa3aHUX IOHATH 1 TepMiHiB. BizyampHO
pO3Mi3HaBaTH eleMeHTH OyA0BHU Tina ryOku. Po3pi3HsATH TUIIH KITITUH T'yOOK.

3.12 CopaBxHi 0araTtok/JiTHHHI TBapuHM. 3arajbHi 03HaKu OyI0BH i npouecis
JKUTTCHIIILHOCTI

Txanunan TBapuH. Tunm cumerpii Tina (nBoOiyHa, pamianbHa). THNMHM MOPOXHHUHU Tina
(mepBuHHA, BTOpUHHA, 3MilnaHa). [Tokpusu Tina. CuctemMu opratiB: OIOPHO-PYXOBa (30BHIMIHIN
Ta BHYTPILIHIA CKEJNeT, T1IPOCKeIeT, MyCKyJIaTypa), TpaBHa CHCTeMa (3aMKHEHUH Ta HaCKPi3HUMA
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KUIIEYHHUK, TPaBHI 3aJ031), KPOBOHOCHA CHUCTeMa (3aMKHEHa, HE3aMKHEHA), HEpBOBa CHUCTEMa
(mudysHa, ranriaioHapHa, TpyOuacTa), PI3HOMAHITHICTb OpraHiB AuxaHHS (340pa, Tpaxei,
JeTeHeBl MIIIKK, JiereHi) 1 BUAUICHHS (HUPKM, MAaJbIirieBi CyIUHH, MeTaHeppuii,
nporoHe@puaii). Opranu uytTs. [lonpasnusicts Ta pyx. ®opmu po3MHokeHHs TBapuH. CTaTeBl
KJIITUHY, 3a1UTiiHeHHs. PO3BUTOK TBapHH.

3HATU I PO3YMITU

OcobnuBocti oprasizamii Tima TBapuH. OpraHu, CUCTEMHM OpraHiB TBapuH Ta iXHi
¢yHKii. PI3HOMaHITHICTh MOKPUBIB TLJIa, OPTaHiB JUXaHHS, BUAUIEHHS, OPraHiB YyTTs TBapHUH.
dopMH PO3MHOXKEHHS, 3aIUTiJHeHHsT TBapuH. CTaTeBi KIITHHU 1 CTAaTeBl 3a103U TBapuH. Tumu
pO3BUTKY TBapuH. [IposiBU KUTTENIAIBLHOCTI TBapUH. 3HAUYEHHS MOHATH 1 TEPMIHIB: TBapHHH,
eKToJepMa, EHTOJepMa, Me30/epMa, JBOIIAPOBI 1 TPHUILIAPOBI TBApUHM, CHUMETpis Tijia,
MOPO’KHUHA TiJIa, TOKPUBH TLJIa, MOAPA3IUBICT, IPSIMHUMA 1 HENPSIMHUI PO3BUTOK, 3aIlIiHEHHS,
repMapponuTH, UK PO3BUTKY/’KUTTEBUM LIUKJL/.

YMITHU

Bu3Hayatu mpaBUIBHICTH 3aCTOCYBAaHHS BKa3aHUX IOHATH 1 TepMiHIB. BizyambHO
pO3Mi3HAaBaTH Ta XapaKTepU3yBaTH OpraHU 1 CUCTEMH OpraHiB TBapHH, TUIl KPOBOHOCHOI
CHUCTEMH, THUI HEPBOBOi CHUCTeMH, TUI cuMeTpii Tina. ITopiBHIOBaTH: TPaHCHOPT PEYOBHH Y
TBApUH PI3HUX TPYI; TpaBHI, KPOBOHOCHI, TUXaJbHI, HEPBOBI CHUCTEMU TBAPUH DPI3HUX TIPYIL;
OyZOBY CKeJleTa, TOJIOBHOIO MO3KY XpeOeTHUX TBapuH. PO3pI3HATH: BUAM CKeJNeTa; THUIU
NOPOXXHWHHU Tijla; TUIHM PO3BHTKY TBAapHH; CIOCOOW IEPECyBaHHS TBApWH, THI KHUIICYHHKY,
(hopMu 3arTiHEHHS.

3.13 IloBeaiHka TBapuH

Bpomkena 1 HaOyTa noefiHka. POpMHM NOBEIIHKM TBAapHH: JOCIHIJHMIIBKA, XapyoBa,
3aXUCHa, Tri€eHivHa, pernpoayKTHBHA (IIOIIYK MapTHEPIB, OaThKIBChKA MOBEAIHKA Ta TypOOTa Mpo
HOTOMCTBO), TEPUTOpiaIbHA, COLiaJIbHA.

Crocobu opieHTyBaHHsS TBapuH. XOMIHI. Mirpauii TBapuH. KomyHikamii TBapHH.
Enementapna po3ymoBa AisIbHICTb.

3HATU I PO3YMITU

[IpucrocyBasibHe 3HA4YeHHS NOBEIIHKOBMX peakiiii TBapuH. bionoriuHe 3Ha4YeHHs
BPO/UKEHOI Ta Ha0yToi moBeniHKM TBapuH. [lpukmanu: wmirpamii TBapuH; CIoco0iB
Opi€EHTYBaHHS, KOMYHIKalii TBapuH; (OpM IOBENIHKHM; BUKOPUCTAHHS TBAapUHAMHU 3HApPsib
npaili. 3HaYeHHs TOHITH 1 TEPMIHIB: IHCTUHKT, HAY4Y1HHS, TTOBEJIIHKA TBAPWH, MITpallisi, XOMIHT,
yIrpyHOBaHHS TBAPHUH, €JIEMEHTapHA PO3YMOBA AisUTbHICTb.

YMITHU

Bu3Hayaty npaBUiIbHICTE 3aCTOCYBAHHS BKAa3aHUX MOHATH 1 TepMiHiB. Po3pizusatu Gpopmu
noBeiHKK TBapuH. [1osCHIOBAaTH: 3MiHH TTOBEIHKHM TBAPUH 3 BIKOM; IIUKJIIYHI 3MIHU MOBEIIHKA
TBapHH.

3.14 Pi3HOMaHiTHiCTb, NOIIUPEHHS, 3HAYCHHS] TBAPUH

XKanki, abo KuHIIKOBONOPOXKHMHHI, iX pPI3HOMAaHITHICTb: MeIy3a aBpelis, Meays3a
KOpPEHEpOT, Tiapa, akTUHIs, MaapenopoBl kopanu. [lmocki depBu. Pi3HOMaHITHICTH
Napa3uTUYHUX MJIOCKUX YepBiB: CHUCYHHU (HEUiHKOBUM Ta KOTS4MH cUCYHH), CTbOXKKOBI YepBU
(Onyaumii Ta CBUHSIYHHN ITITT'IKH, €XIHOKOK, CThOYKaK ITUPOKUA).

Hemartonu, a6o Kpyrni depBu. Pi3HOMaHITHICTH Mapa3uTUYHUX HEMaroid (ackapuaa
JIOACHbKA, TOCTPUK, TPUXIHENA).

Kinpuacti uepBu /Kinpuaku/, iX pisHOMaHITHICTH: barato meTtuHko B i 4yepBH (Hepeic),
MasnouieTuHKOBI YepBH (JOLOBHH uepB'siK, TpyOouHUK), [1'aBKu (Meau4HA I1'IBKA).

UneHUCTOHOT.

PakonoziOHi. Pi3HOMaHITHICTH pakomoaiOHUX (PIYKOBI paku, Kpabw, KpeBeTKH, AadHii,
[UKJIONH, MOKPHULIi), pOJIb y IPUPOAL Ta KHUTTI JTFOIUHH.

[TaByKoOmOMiOHI, X PI3HOMAHITHICTH (TIABYKH: IMaBYK-XPECTOBHK, KapaKypT, TapaHTYII;
KJIIIi: KOPOCTSIHUI CBepOYH, coOaunii KIIiI).
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Komaxwu, ix pizHomaniTHicTh: Tapranu (tapran pyauit), [Ipamoxpuii (KOHMK 3el€HHIA,
capaHa MaHzapiBHa), TBepaokpuni/J)Kyku/ (TpaBHEBMM  XpyIll, COHEYKO, KYK-OJICHb,
KOJIOPAICHKUI KYK), [lepeTuHUaCTOKpHIITL (6mxomna ME/IOHOCHa, MypaIlkHn),
Jlyckokpuni/Merenuky/ (Oi1aH KamyCTSHUM, IIOBKOBUYHMM HIOBKOMpSZ, MaxaoH), [IBokpwuiii
(Myxa kiMHaTHa, MaJspidHui komap). IlapasuTuuni Ta KpoBOCHCHI Komaxu (OJ0XH, BOII,
MOCTUIbHI KJIOTH, KOMapi, Ie/131, OBOAM) SIK IEPEHOCHUKHU 30yTHHUKIB 3aXBOPIOBAHD JFOAMHH.

Momtocku/M'sikynu/. Pi3HOMaHITHICTE MOMIOCKIB: YUepeBOHOTr! (BHHOTpaJHUM CIMMaK,
CTaBKOBUK BEJIMKHM, cinu3zyHH), [IBoctynkoBi (0e33yOku, mnepmiBHUI, Miaii), ['oigoBoHori
(xaybMapy, KapakaTulli, BOCbMHHOTH).

XopmaoBi, 3arajgbHi 0COOJIMBOCTI OYIOBU Ta MPOIIECIB KUTTEMISIIBHOCTI. PI3SHOMaHITHICTh
XOPJIOBHX.

Pubu. PizHomaniTHICTH pub: XpsmoBi pubu (akyaun 1 ckaru), KictkoBi pubu -
Ocetpononioni  (ocerep), OceneauenoniOni (ocenenens), JlococemoniOui (ropOyimna),
OxyHenoni6Hi (cynak, okyHb), KopononozioHi (rutiTka, Jsi, Kapack, KOpoI).

Amibii, abo 3emHoBOHI. Pi3HOMaHITHICTH 3eMHOBOIHUX: be3xBocTi (kaba cTaBKOBa,
pormyxa 3BuuaiiHa), be3Hori (kipyacta uepB'sra), XBocTaTi (cajamaHjapa IUIIMHCTA, TPUTOH
3BUYAUHUN).

Penrrunii, a6o Ilnasynu. PisHomaniTHICTH mia3yHiB: Jlyckari (smiipka mpynaka, raaroka
3BMYaiiHa, By 3BHYaiiHuil), Yepenaxu (6onoTsHa uepenaxa, MOpchbka uepenaxa), Kpokoaumau
(HUIBCHKHM KPOKOAMJI, aJIiraTop).

IITaxu. PiznomaniTHICTH nTaxiB: be3kinesi (cTpaycwu, kiBi), Kinerpyai - I[linrsiHonosioH1
(iMmnepaTopchkuii MHrBiH), JsTnonoaioHi, (Benukuil ctpokatuit asaren), Kyponoaioni (nepener,
psi0unk, aszan, OaHkKiBCbKI KypHu), ['ycenoioni

(J1e01ab-IINIyH, Kadka-KpuKeHb, rycka cipa), CokosononioHi (cTpyO BEIUKUH,
oepkyt), CoBomomiOHi (coBa Byxara), JlenekomomiOni (neneka Oinui, wdamias cipa),
XKypasnenonioni (kypasenb cipuii), ['opobuenoaiOHi (rpak, BopoHa cipa, COpoKa, JacTiBKa
MIiChbKa, CHHUIISI BEJIUKA).

CcaBui. PizHomaniTHicTh ccaBmiB: [lepmo3Bipi - sinexiIamHi ccaBili (Kauykoa3boo,
exunHa); Cymuacti (KeHrypy, koana); [lmamenrapni ccaBui: KomaxoinHi (3BMUaiiHMM Txak,
KpiT), Pykokpuni (BewipHuus pyna, Heromnup), I'pusynu (Oabax, Ouika, 600ep, Muila XaTHs,
XOM'SIK, TAIIOK, HyTpisi), XuxkKi (BOBK, coOaka, JHCHILIS, TUTD, JIEB, PUCh, KIT CBIHCHKUH, OLIHI
BEJIMiJlb, OypHil BeIMiJlb, KyHHIIS J1ICOBa, c000Jb), KuTomoaioH1 (CuHIN KUT, KallajoT, KOcaTka,
nenbdin-6inodouka), [lapHokonuTHi (HexyiHI: kabaH, OereMoT; XyiHi: 3yOp, KO3yJjs, JIOCh,
K03H, BiBI), HemapHokonuTHi (cBiicbKuUil KiHb, KiHb [IpikeBasibcbkoro, 3e0pa, KyjiaH, HOCOPIT),
[Tpumatn (1eMypu, MapTHUIIKH, MaKaK{, TIaBlaHW, OPAHTYTaH, HIMMIIaH3€, TOPHUIIA).

3HATU I PO3YMITU
3arasibHi 03HaKU YWICHHUCTOHOTHX, MOJIFOCKIB, XOpA0BUX. Oco01IMBOCTI Oy10BH, MPOLIECIB
KUTTEIISIBHOCTI, PO3MHOXKEHHS 1 PO3BUTKY, CTI0CO0y KUTTA, MOBE/IIHKH:

KUIIKOBOIIOPOXKHUHHUX Ha MPUKJIAJ TiAPH; MJIOCKUX YEpBIB Ha MPHUKIALIl MIaHapii MOJIOYHO-
OU101; KpyrauxX 4YEepBiB Ha MPHUKIAIl aCKapUAM JIOJCHKOI; KUIbYACTUX YEPBIB HA MPHUKIAII
JIOIIIOBOTO YepPB'sIKa; paKOMOMIOHMX HA MPUKIIAAl PIYKOBOTO paka; MaByKOMOAIOHUX Ha MPHUKIAIl
IaByKa-XpecTOBMKA; KOMaxX Ha MPUKIal Xpyllla; pud Ha MPUKIaAi OKyHs piukoBoro; amdibii Ha
IpUKIIai xabu CTaBKOBOI; PENTUIIIN HA MPUKIIAJI AUIIPKH MPYAKOi; MTaxiB HA MPUKIA/l Toay0a;
CCaBIIiB Ha NpUKIaAi Kpoyisi abo mamoka. OcoOiamBOCTI MoOmMpeHHs, OyIOBH Ta TMPOIECIB
KUTTEAISTIBHOCTI, LUKIM  PO3BUTKY  MapasUTUYHMX  4epBiB.  XapakTepHI  O3HAKH,
PI3HOMaHITHICTB, POJb y MPHUPOII Ta XHUTTI JIOAWHUA TBAPHH Yy MEXax yKa3aHHX TaKCOHIB i
npezcTaBHuKiIB. bynoBy siiis nraxiB. O3HaKM NPUCTOCOBAHOCTI TBApHH JI0 YMOB iCHYBaHHS Y
BOJIi, Ha CYXOZOJi, y IPYHTI (KOMax 10 MOJBOTY; PUO 10 XKHUTTSA Y BOJI; PENTHIIN 10 KHUTTS HA
cyxonmomni; am(}ibiii 1O BOAHO-HA3€MHOTO CIOCOOY >KUTTS; MTaxiB 10 MONboTy). O3Haku
NPUCTOCOBAHOCTI TBapWH [0 TApa3sUTU3My Ha TMPHUKIAAI MApa3sUTUYHUX YEpBiB Ta
yieHncToHorux. Ce30HHI sIBUIA B KUTTI TBapuH (pud, amdibiil, penTumiii, nraxiB, cCaBIiB).
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[IpyunHM TOIIMPEHHS TBAapUH PI3HUX TAaKCOHIB HAa 3eMHIN Kyii. B3aeMO3B'S3KM TBapuH MiX
co00r0 Ta 3 iHmMMH opranizMamu. LLInsxu 3apakeHHs JTFOAUHYU MTapa3sUTHIHAMA TBAPUHAMH.

YMITHU

BizyanpHo po3mi3HaBaTH yKa3aHMX MPEACTaBHUKIB TBApUH, XapaKTepHI O3HAKU TBapHH
HaBeJIEHUX TaKCOHIB, 3ICTaBJIATH €IEMEHTH OyJ0BU TiJIa 3 IPeACTaBHUKAMHU TBAPHH Ha MPUKIai
yKa3aHUX BUJIB. Po3pi3HATH: KUTTEBI HOPMHU KHILIKOBOIOPOKHUHHUX (MEy3H, MOJIMH); NTaxiB
BUBOJIKOBHUX 1 HArHI3[JHUX; NTaXiB OCUIMX, KOYOBUX 1 MEPENITHUX; KOMaX 3 MOBHUM Ta HETTOBHUM
MEPETBOPEHHSIM; PUO MOPCBHKUX, NPICHOBOJHUX, NpoxinHux. KriacudikyBaTu TBapuH: 3a
CepeZIOBUIIIEM ICHYBAaHHS; CIIOCOOAMM JKUTTS, MEpPECyBaHHs, >KUBJICHHS; THUIIOM pO3BUTKY.
[TopiBHIoBaTH: OyIOBY SHIS NMTaxXiB 1 PENTUIIIN; 0COOIMBOCTI 30BHIIIHBOI, BHYTPIIIHBOI Oy10BU
Ta OpraHiB YyTTs Pi3HUX IPYH TBAPHH.

BceranoBiroBaTH: B3a€EMO3B'SI30K MiK 0COOTUBOCTSIMH Oy/I0BHU 1 CIOCOOOM YKUTTS TBApUH;
YCKJIAZHEHHs B OyJOBI TBapHH pi3HUX TakCOHiB. OOIPYHTOBYBAaTH 3aXOAM MPO(MITaKTHKH
3aXBOPIOBaHb, SKi BUKJIUKAIOTHCS MAPa3UTHIHIMHU Y€PBAMH.

Po3nin 4. Opranizm aoaunm sk 6ioJioriuHa cucrema.

4.1 Bynosa tina aonnan

TkanuHU Oprani3my JIOAMHM, X Oy/10Ba 1 PyHKIIII.

Opranu, cUCTEMH OpIaHiB.

PerynsTopHi cucremMu opraHizMy JIIOJUHU.

3HATU I PO3YMITU

Micue noauHU B OpraHiyHOMY CBiTi. THNM TKaHMH OpraHisMy JIOAUHHU (HEpBOBA;
emiTeNnianbHl: TOKPUBHUN eMiTeNid, 3aJ03UCTUN emiTelNiid; M'S30Bi: MOCMYroBaHa CKEJETHA,
MOCMYTOBaHa CeplieBa, HETOCMYTOBaHA/TJIaJIKa/; BHYTPIIIHHOTO cepeaoBumia (KpoB, TiMda,
KICTKOBa, XpSIIOBa, CHONYy4YHi), iX ¢yHKuii. CyTh HEpBOBOi, 'yMOpaJIbHOI, IMyHHOI PeTryJIALiil.
3HaueHHs NOHATH 1 TEPMIHIB: TKaHHWHA, opraH, (pi3iojyoriyHa cucreMa opraHiB, (yHKIIOHAJIbHA
cucTeMa OpraHiB, HEPBOBA PEryJisLlis, TyMOpajbHa PETYJIALis, IMyHHA PEryJisiis, TOMEOCTas.

YMITHU

Bu3Hayatu mnpaBUIBHICTD 3aCTOCYBAaHHS BKa3aHUX IMOHATH 1 TepMiHiB. BizyambHO
pO3Mi3HAaBaTH TUNHM TKAHWH, OpPTaHW, CHCTEMH OpraHiB JIOAWHU. BU3HAaUYaTH OCHOBHI pPHUCH
OyIOBH TKaHWH pI3HUX THUIMIB. YCTAaHOBIIOBATU: BIAMOBIAHICT, MK KIITHHAMHU 1 THUIIAMU
TKAaHMH; B3a€MO3B'SI30K MDXK OyZ0BOIO 1 (PyHKLISIMM TKaHWH OpraHi3My JroauHU. JloBoauTtu
y4acThb PEryJSATOPHUX CHCTeM Yy 3abe3neueHHi romeocra3y. OOIpyHTOBYBATU CYIXKEHHS MPO
OpraHi3M JIIOJIMHU K LITICHY Ta BIAKPUTY O10JI0T1YHY CUCTEMY.

4.2  Hepsosa peryasuisa. HepsoBa cucrema qoauHu

Heiipon - cTtpykTypHO-()yHKILIOHAJIbHA OJMHHUILSL HEPBOBOI cUCTEMH. PeduexkTopHumii
IOPUHIMI JiSJIbHOCTI HEpBOBOi cucTteMH. PeduiekropHa ayra, ii ckiazoBi Ta (QyHKLIOHYBaHHS.
[lenTpansHa Ta mepudepuyHa HEPBOBI CUCTeMH. bymoBa Ta (QyHKII CIUHHOTO 1 TOJOBHOTO
MO3Ky. BereratuBHa HepBOBa cucTeMa (CUMIATUYHUN Ta MapacUMIATHYHUM Bigaiau). Brus
BETETATUBHOI HEPBOBOT CUCTEMU Ha JISUTLHICTh OpTaHI3MYy.

3HATU I PO3YMITU

@®yHkuii HepBoBOi cucteMu. [IpuHIMN AisUIBHOCTI HepBOBOI cucTeMu. CTPYKTYypHI
0COOJIMBOCTI BiAIITIB HEPBOBOI crcteMu. DyHKIIIT CIMHHOTO MO3KY, TOJIOBHOTO MO3KY Ta HOTO
BiJUIUTIB, COMATHYHOI HEPBOBOI CHCTEMH, BETCTATHBHOI HEPBOBOI CHUCTEMH. Po3MmimmeHHs 1
(yHKIIOHAJIbHE 3HAYEHHS 30H KOPHM BEJIMKHUX MIBKYJIb T'OJIOBHOIO MO3Ky. HeraTuBHuii BIUIUB
QJIKOTOJIIO Ta KypiHHS Ha HEPBOBY CHUCTEMY. 3HAU€HHS MOHSTH i TEPMiHIB: HEHPOH, HEHpOTITis,
HEepB, HEPBOBUIl IIEHTP, HEPBOBUH BY30J, peduiekc, pedieKkTopHa Iyra, CHHAIC, LIEHTpajIbHa
HEepBOBa cHUCTeMa, nepuepuIHa HEPBOBA CHCTEMa, BEreTaTUBHA HEPBOBA CHCTEMa, COMAaTUYHA
HEpBOBa CHCTeMa, Oila pe4yoBWHA, Cipa pEYOBHHA, MiediHOBa OOOJOHKA, MeJiaTop,
YEepeITHOMO3KOBI HEPBH, CTUHHOMO3KOBI HEPBH, MO3KOB1 000JIOHKH, OOPO3HH, 3BUBHHHU.

YMITHU
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Bu3nayatu mnpaBUIBHICTD 3aCTOCYBAaHHS BKa3aHUX IMOHATH 1 TepMiHiB. BizyambHO
pO3Mi3HABATH Ta XapaKTepU3yBaTH: €IEMEHTH OyJOBM HEWpOHa; CKIIaJ0B1 pedIeKTOpHOI AyTH;
eJIeMEHTH OYJOBM CHMHHOTO MO3KY; BIJJIIM TOJOBHOTO MO3KY; JOJI BEJIMKHX IiBKYJIb
TOJIOBHOTO MO3KY. PO3pi3HATH: YyTiHBi, pyXOBi, 3MilllaHI HEPBH; BIUIMB CHUMIATUYHOI Ta
HNapacUMITIaTUYHOI HEPBOBUX CHUCTEM Ha JiSUIbHICTh OpPraHi3my.

4.3 T'ymopanbHha peryJsuis. EHIoKkpuHHA cucTemMa JIOAMHA

@yHk1ii 1 OyaoBa eHIOKpUHHOI cucTteMHd. EHIOKpUHHI 321031 (32103 BHYTPIIIHBOI Ta
3MimaHoi cekpenii). 'opMOHM Ta HEWPOTrOpPMOHM, IX BIUIMB Ha MPOLECHU >KUTTEAISUIBHOCTI.
OyHKIIT 32103 BHYTPIIIHBOI Ta 3MilIaHOi cekpelii, HacHiAKM iX mopymieHHs. BiaMinHOCTI MiX
HEPBOBOIO 1 TYMOPAJILHOO PEryJIALieto (i31070TTUHUX (YHKIIIH OpraHizmy.

3HATU I PO3YMITU

UuHHUKY TyMopaibHOi peryisimii. OpraHu eHIOKPHUHHOI cucTeMu, iX QyHkiii. Micue
po3TallyBaHHS CHIOKPHMHHHX 3aj03 B opraHismi moguan. OcoOnauBocTi  OymoBH i
(yHKIIOHYBaHHSA €HAOKpUMHHUX 3ano3. Hacmiaku rinmep- 1 rinodyHKuii €HJOKPUHHUX 3aJ103.
Ponib HEpBOBOI cUCTEMU B peryisilii eHAOKPUHHUX 3aj03. 3HAUEHHS €HJAOKPHHHOI CUCTEMH B
MIATPUMaHHS rOMeocTa3y ¥ amamnranii opraHizMy. BriactuBocti ropmonis. [IpuHiun perymnsuii
CeKpeLii TOpPMOHIB. 3HAUEHHS MTOHATH 1 TEPMiHIB: TOPMOHH, HEMPOTOPMOHH, EHAOKPHHHI 3aJI03H,
rimotayiamo-TrinodizapHa cucrema.

YMITHU

Busnauatu mnpaBMIIBHICTH 3aCTOCYBaHHS BKa3aHUX IMOHATH 1 TepMiHIB. BisyanpHo
pO3Mi3HABAaTH Ta XapaKTepu3yBaTH EHJOKPUHHI 3a103u. PO3pi3HATH 321034 30BHIIIHBOI,
BHYTpIIHBOI Ta 3MimaHoi cekpeuii. CHIBBIIHOCUTH TOPMOHHM 1 €HIOKPHUHHI 3aJI03U.
XapakTepu3yBaTH BIUIMB TOPMOHIB Ha IpoOLECH OOMIHY pPEYOBHMH B OpraHi3Mi JIIOJUHH.
[TopiBHIOBaTH HEPBOBY 1 TyMOpaibHy peryismiro. OOIrpyHTOBYBaTH 3axoAau MPO(UIaKTUKH
3aXBOPIOBaHb, MOB'SI3aHUX 13 MOPYIIEHHAM (PYHKIIH €HJOKPUHHUX 32103

4.4  BuyrtpimHe cepenoBuie opradizmy jioaunu. Kpos. Jlimda

BHyTpilHe cepeioBHILE OpraHi3My JIOJIUHH.

Oynkuii kpoBi. Cxiiag KpoBi: mia3Ma, GOpMEHHI1 €JIeMEHTU (EpUTPOLUTH, JEHKOLMTH,
tpombonutu). I'pynu kpoBi cuctemu ABO. Ilonsarra npo pesyc-¢akrop. IlepennBanHs Kposi.
3ciiaHHs KpOBI.

Cknan 1 pyHkuii mimMpu.

3HATU I PO3YMITU

CknaslHUKM BHYTPILIHBOTO CEpEIOBHILA OpraHi3My JIIOJUHM (KpoB, JiMda, TKaHHMHHA
/MDKKIITUHHA/  piguHa). @DyHKWii kpoi, mdiMpu. Ckiag KpoBi, IUIa3MH KpoBl, JIMQH,
TKaHUHHOT/MDKKJIITUHHOT/ pituHu. MikpockomniuHy OynoBy KpoBi. Iloka3HukHM KpoBi B HOpMI
(BMICT TJIFOKO3M, TeMOTJIOOIHY, YHCJIO E€PUTPOLUTIB, JIEUKOIMTIB, IMIBUAKICTh OCIJaHHS
eputpouutis/ILIOE/). IIpnunHu HecyMiCHOCTI KpoOBi NpH mepenuBaHHi. [IpaBuiia nepenuBaHHs
KpoBi. Di310J10T14HY CyTh 1 3Ha4eHHs 3cilaHHs KpoBi. ®a3u 3cinanHsa kpoBi. DakTOpH 3ciaHHsA
KpoBi (TpoMOOIUIacTHH, MpOoTpoMOiH, ¢(ibpuHoreH, BitamiH K, ionm Kambmiro). Mexanizmu
3aro0iraHHs BHYTPINIHBOCYJMHHOMY 3TOPTaHHIO KpoBi. OpraHu KpOBOTBOPEHHS (YEpBOHHIA
KICTKOBHM MO30K, CeJe31HKa, JIIM(paTHUUHI By3/I1, TAMYC /BUJIOYKOBA 3aj103a/. 3HaYEHHS MOHATH 1
TEPMIHIB: pe3yc-paKTop, pe3yc-KOH(IIKT, JOHOP, PELUIIEHT, arJOTHHALIS, aHeMis, reMoQiis,
reMoJIi3.

YMITHU

Bu3Hayatu npaBWIBHICTh 3aCTOCYBAaHHS BKA3aHUX MOHSATH 1 TEPMiHIB. XapaKTepu3yBaTu
CKJIaTHUKH KpoBi. BizyansHo po3mizHaBaTu (OpMEHi eJIeMEHTH KPOBi i BU3HAYATH OCHOBHI PHCH
ixHpOo1 OyIOBU. YCTaHOBIIOBAaTH B3a€MO3B'SI30K MK OynoBow 1 (GyHKUIAMH (OPMEHUX
esieMeHTiB KpoBi. [lopiBHIOBaTH: CKJIaa KpOBi, JIiM(pHU, TKAHUHHOI /MDKKIITHHHOI/ PIAMHU; TPYTIH
KpoBi cucremMu ABO 3a BMICTOM arjiOTMHOIEHIB 1 arjilOTHHIHIB. BU3HauaTH CyMICHICTB Ipyn
kpoBi. CkiagaTh cXeMmy: B3a€MO3B'SA3KY CKJIAJHHKIB BHYTPIIIHBOTO CEPEOBHUINA, B3a€MOJIi
(hakTopiB 3cigaHHs KpOBi. AHaNI3yBaTH MOKa3HUKU KPOBi, OTPUMaHI B JOCIIIKEHHSX.

4.5 KpoBoHocHa Ta jJiMm(paTH4YHA CHCTEMH JIOJIMHA
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BynoBa kpoBoHOCHOI Ta mimdaruynoi cucteM. KpoooOir, ioro perymsuis. byaosa
cepus. BrnactuBocrti cepueBoro m'sza. CepueBuit uki, oro ¢gasu. PoGota cepus, ii perynsiis.

KpoBoHocHi cymunm, ix OymoBa 1 ¢yHkmii. Bennmke Ta Mane Koma KpoBOOOIry.
ApTepiajabHU THUCK.

Jlimparnuna cucrema, ii Oynosa ta ¢pynkuii. Jlimdoooir.

3HATU I PO3YMITU

OcobnuBocti OymoBu cepiieBoro Mm'siza. OCHOBHI BJIACTUBOCTI CEpIIEBOTO M'siza
(30yIMBICTb, MPOBIIHICTh, CKOPOTIUBICTh, aBTOMaris/aBToMaTu3M/). DyHkuii cepueBux 1
BEHO3HMX KiamaHiB. YacTOTy CKOpPOYEHHs cepls JIOAMHM Yy CTaHi CIOKOI0. TpuBaiicTh
CepLEeBOro IUKIy Ta Horo ¢a3. BenuuuHy aprepialibHOrO THUCKY KpOBI B HOpMi. 3Hau€HHs
KpoB00Oiry. OcobnuBocTi 1 3HaueHHs JiMpoobiry. DyHKIil JiMpaTHUHUX By3:1iB. HeraTuBHuii
BIUIMB QJIKOTOJII0 Ta TIOTIOHOKYPIHHS Ha CEpLEBO-CYJUHHY CHUCTEMY. 3HAUE€HHS IOHATH 1
TEPMiHiB: KPOBOOOIr, KPOB'STHHI THCK, apTepiajJbHUNA THCK, apTepii, BEHH, KanlIsipH, KOPOHAPHI
CyIuHH, JIM(aTUYHI Kamiaspu, MIOKapj, emikapi, €HIoKapJ, NepuKapi, MPOBiAHA cHUCTeMa
cepls, cepleBUil IIMKII, CUCTOJIA, 1acToIa, MyJIbC.

YMITHU

Bu3Hauyatu npaBUIIbHICTH 3aCTOCYBaHHS BKa3aHHUX MOHATH 1 TEpMiHIB. XapakTepu3yBaTu:
BEJIMKE 1 Majie KojJa KpoBOOOIry; pyX KpOBi MO CyAMHax (KpOB'SHHM THCK, IIBHIKICTb PyXy
KpOBi); poOOTy cepisi; ¢a3u CepleBOro LUKIY; PEryislilo podoTu cepis (BILUIUB HEPBOBOI 1
eHJI0KpuHHOI cucteM, 1oHiB Kanbiito 1 Kaniro). [TopiBHioBaTH: Oy10BY apTepiil, B€H, Kaniaspis;
KPOBOHOCHI 1 JiM(aTW4Hi Kamispu. YCTAaHOBIIOBAaTH B3a€MO3B'SI30K MDK Oyn0BOI0O 1
(GyHKIISIMU: ceplis; KPOBOHOCHUX CyJuH. BizyasibHO po3mi3HaBaTu: OpraHu KpoBoooOiry (cepue,
aopTy, JIEreHeBi apTepii, JIereHeBl BEHH, MOPOXKHUCTI BEHH); BEJIMKE 1 Maje Kojla KpOBOOOIr;
eJIeMEHTHU OyJJ0BH ceplis (MpaBuil 1 JIIBUM HUTYHOUYKH, IIPABE 1 JIiBE Nepeacepis, KIanaHu cepist —
JIBOCTYJIKOBHM /MITpalIbHUI/, TPUCTYJIKOBUH, JIET€HEBUM, aOpTajibHUil). AHaAII3yBaTH KUIbKICHI
MOKa3HUKHU poOOTH KPOBOHOCHOI cucTteMu. [Iporuo3yBatu 3MiHU B poOOTI KPOBOHOCHOI CUCTEMU
npu Gi3MYHOMY HaBaHTaXKeHHI. [10SCHIOBATH HACHIJKU: MOPYLIEHHS JTiM(OTOKY, KpOBOOOIry;
I1BUIIECHHS/3HI)KEHHS YaCTOTU CEPLIEBUX CKOPOYEHb, apTepialbHOrO TUCKY. Po3pi3HsaTu BuaU
KpOBOT€Y Ta oOupaTh crnoci®é HaJaHHS JoMeAUYHOi Jgormomord. OOIpyHTOBYBAaTH 3axoau
npo(1IaKTUKU CEPLIEBO-CYIMHHUX 3aXBOPIOBaHb.

4.6 Imyniter. IMmyHHa cucTeMa JIIOAMHH

ImyniTeT, ¥oro Bumu. IMyHHa cuctema, ii CkJaq Ta OCOOMMBOCTI (PYHKIIIOHYBaHHSI.
MexaHi3MH B3a€EMOJI CUCTEMU aHTUT'€H-aHTUTLIO.

Anepriuni peakuii. IIoHATTS mpo iMyHOKoOpekuiro i iMyHorepamito. IIpodinaktuka
1HEKIIHUX 3aXBOPIOBAHB JIIOIUHH.

3HATU I PO3YMITU
@yHK1iT IMyHHOT cucteMu. OpraHu iIMyHHOI CUCTeMH (LIEHTpaJibHI - KICTKOBHH MO3OK,
TUMYC; TepudepiiiHi - cene3iHka, JTiMQpaTHYHI BY3JIH, MHUTIATUHA, YTBOPEHHS 3

nimboinHoiTkanuHu), ix ¢yHkuii. Kmituan imyHHoi cuctemu (B-mimdomwmtu, T-mimboruTw,
Makpodarn), ix QyHkuii. PeuoBHHN 13 3aXMCHUMH BIACTHBOCTSIMH (IMyHOTJIOOYIIiHW/aHTHTINA/,
iHTepepoHH, aizounuM). HeraTuBHUIN BIJIMB aJIKOTOJIIO HA IMyHHY CUCTEMY. 3HAUE€HHS MOHSATH 1
TEPMIHIB: IMyHITeT, crenu(iuHuil IMyHITET, HecTeMU(piYHUN IMyHITET, MITyYHUH IMYHITET,
OPUPOJIHUN IMYHITET, BpPOIKEHUN IMYHITET, KIITHHHUN IMYyHITET, T'YMOpPaJbHUN IMYHITET,
JiKyBaJbHA CHpPOBATKa, BAKIMHA, AHTUTCH, AaHTUTIIO, IMYHOKOPEKIs, IMyHOACHIIHT,
IMyHOMOYJISITOPH, ayTOIMyHHI MPOLIECH, aJepTisl.

YMITHU

Pospizuatu Bumu imynitery. llopiBHIoBaTu: BpoOMKEeHUH 1 HAOyTUH IMYHITETH;
JTIKyBaJbHY CHpOBAaTKy 1 BakiuHy. [losICHIOBaTM MeXaHi3MH B3a€MOJIl CHCTEM aHTHICH-
aHTUTL10. OGIPYHTOBYBATH 3aX01U MPOGITAKTHKY 1HPEKUIHHUX 3aXBOPIOBAHD JIOIMHH.

4.7 JImxanns. JluxajbHa cucTeMa JIOAHUHA

bynoBa i ¢ynkuii opraniB nuxanns. [Ipoiiecu razoo0MiHy y JIeTeHSX Ta TKaHUHaX.
HuxanpHi pyxu. [Iponecu Bnuxy Ta Bunuxy. HeiiporymopanbHa peryssimis nuxanus. [IoHATTs



18

PO JKUTTEBY €MHICTb JiereHb. CKiaa BAMXYBAHOTO, BUANXYBAHOTO Ta aJbBEOJSIPHOIO MOBITPSL.
["onocoBwii amapar ta ioro GpyHKI1IOHYBaHHS.

3HATU I PO3YMITU

3HaueHHs auxaHHsA. Eranu nuxanHs. BynoBy 1 ¢yHKuii opraHiB auxaHHS (HOCOBa
IOPOXHHMHA, HOCOIJIOTKA, TOpTaHb, Tpaxes, OpoHxu, usereHi). [lpomecu pauxaHHd Ta iX
perymsmito. OCHOBHI MOKAa3HUKU JUXaHHS (4acToTa, IMMOMHA JUXaHHS), iX BEJNMYHHY Y CTaHl
cnokoro. CkimagHuku 1 ¢yHKUii rosocoBoro amapaty. IIpoliec yTBOpeHHS ToJIoCy Ta 3BYKiB
MOBH. HeraTuBHWIA BIUIMB aJKOTONIO Ta KypiHHS TIOTIOHY Ha TOJIOCOBHM amapar i
(YHKIIOHYBaHHS OpraHiB JUXaHHS. 3HAYEHHS TIOHATH 1 TEPMIHIB: JTUXaHHS, Tra3000MiH,
30BHIIIHE AMXAHHS, BHYTPILUIHE/TKAHUHHE/ AUXAHHS, NOBITPOHOCHI/TUXaIbHI/ IUISIXH, KUTTEBA
€MHICTh JIET€Hb, IUXaJbHUHA 00'eM, pe3epBHHUI 00'eM, 3aJMIIKOBE MOBITPs, IUIEBpajIbHA
MTOPOYKHIHA, TUXATBHI M'S3H, IUXATbHI pyXH, HAATOPTAHHUHN XA, TUXAITBHUHN EHTP.

YMITHU

Busnauatu mnpaBWIIBHICTH 3aCTOCYBAaHHS BKa3aHUX IMOHATH 1 TepMiHIB. BisyanpHo
pO3Mi3HaBaTH Ta XapaKTepPU3yBAaTH OpPraHM JAMXaHHSA. YCTAHOBJIIOBAaTH B3a€EMO3B'SI30K MiX
OynoBoto 1 (yHKIISIMUA opraHiB auxaHHs. [lopiBHIOBaTH: CKiIaa BAWXYBAaHOTO, BHUIUXYBAHOTO,
QJIbBEOJIIPHOTO TOBITPs; Ta3000MiH y jereHsx 1 TkaHumHax. CkiagaTu cxemy ra3oo0MiHy B
JereHsx 1 TkaHuHax. IIporHozyBatu 3MiHM B poOOTI AMXANbHOI CHUCTEMHU: MPHU (I3HUHOMY
HABaHTAXXEHHI; Ml BIUIMBOM IO/Ipa3HUKIB 30BHIIIHBOrO cepepoBuina. llosicHIoBaTH CyTh
HEraTUBHOTI'O BIUIMBY KypiHHS Ha OpraHH JUXaHHs 1 rojJocoBui anapat. OOIpyHTOBYBAaTH 3aX0/11
npoQUIaKTUKN 3aXBOPIOBaHb OPTaHiB JUXaHH 1 TOJIOCOBOTO anapary.

4.8 Tpasiaenns. TpaBHa cucTema JIOAUHU

BbynoBa Ta ¢pyHkuii opranis TpaBieHHs. TpaBHi 3a103u (CIUHHI, I€YiHKA, MIJILTYHKOBA).
TpasHi coku. bynosa 1 ¢pynkuii 3y0iB. TpaBieHHs y poTOBiif HOPOKHUHI, HUIYHKY, KHUIIEYHUKY.
[Ipucrinkose TpaBneHHs. BcMokTyBanHs. Perynsiis nporeciB TpaBIeHHS.

3HATU I PO3YMITU

3HauyeHHs TpaBieHHsA. OyHkuii TpaBHOI cuctemu. [Iponecu TpaBieHHs Ta iX peryJsuio.
BynoBy opraniB TpasiieHHs, iX ¢QyHKIII. By1oBy 1 3HaueHHs 3y0iB, 3yOHY (OpMyJy JHOAMHHU.
Cxiaq CHMHU, UUTYHKOBOTO, MiJIUTYHKOBOTO, KHIIKOBOTO COKiB, 3OBYi. (OcoOmuBOCTI
TpPaBJIEHHS y PI3HUX BIJJUIaX TPAaBHOTO TPaKTy. 3HaueHHS Mikpoduiopu KuuieuHuka. CyTb
IpOIIECIB KOBTAHHS, TPABJICHHS, BCMOKTYBaHHs. Posib TpaBHUX 3aj103, (DEPMEHTIB y TpaBJICHHI.
HeratuBHuii BIUIMB Ha TpaBJIEHHS aJKOTOJIbHUX HAMOiB 1 TIOTIOHOKYPIHHS. 3HAYEHHS MOHSATH 1
TEpMiHIB: TpaBJEeHHs, TPAaBHUI TPaKT, TPaBHI 3aJ03U, TPAaBHI COKHU, TpaBHI (epMEHTH (TIECTICUH,
TPUIICUH, XIMOTPHUIICHH, Jlila3a, amiias3a, MajibTa3a), CEKpeIis, NPUCTIHKOBE TPABIICHHS,
BCMOKTYBaHHsI IEpUCTAJIbTHKA, OUEPEBHHA, IBAHAILATHIIAA KUIIIKA, IOPOXKHS KHILIKa, KITyOoBa
KHIIIKA, CJIIIA KIIIKa, aleHAuKC, 00070Ba KUIITKA, IPsSMa KHUIIKa, KOBTATHHUHN IIEHTD.

YMITHU

Busnauatu mnpaBMIIBHICTH 3aCTOCYBAaHHS BKa3aHUX IMOHATH 1 TepMiHIB. BisyanpHo
pO3Mi3HABATU: OPTaHU TPABJICHHS, eleMEHTH OyJoBU 3y0a, Buau 3y0iB. CHiBBITHOCUTH TpaBHI
(depMeHTH 1 TpaBHI COKH. YCTAaHOBIIIOBATH B3a€MO3B'S30K MIXK: 30BHIIIHBOIO OYIIOBOIO 1
¢byHKIisIMU 3y0iB; OynoBOIO 1 (DYHKIISIMU OpraHiB TpaBieHHA. Po3mi3HaBaTH O3HAKU OTPYEHHS
Ta o0uparu crocid HagaHHS JOMeAM4YHOi nomoMoru. OOrpyHTOBYBAaTH 3aX0IU MPOQITAKTHKH:
3aXBOPIOBaHb 3y0iB, OpraHiB TpaBJIEHHs; XapuOBUX OTPY€Hb.

4.9 O0MiH pe4oBHH i IepeTBOPEHHS eHeprii B OpraHisMi JIIOANHA

XapuyBaHHs 1 00MiH pedoBHH. [IoHATTS mpo OanmaHcoBaHe/pallioHaNbHE/ Xap4YyBaHHS.
BinkoBwid, JirmiTHAHN, BYTJICBOHUH, BOJHO-MIHEPATLHUN OOMIH.

[ToHATTA AKOCTI MIUTHOI BOJIMN.

Poms epmentiB, AT® y 3abe3nedeHHi mporeciB Merabonizmy. Biraminu, iX poisb B
oOMiHiI pevoBuH. [lopymieHHss OoOMiHYy pEYOBHH, TMOB'SI3aHI 3 HECTAY€l0 YM HAJJIHIIKOM
HAAXODKEHHS IIEBHUX BITaMiHIB.

HeratuBHuii BIuiMB Ha MeTa0o0Ji3M TOKCHUYHHMX PEUOBHMH. 3HEIIKOMKEHHS TOKCHUYHHX
CTOJIYK B OopraHi3Mi ronuHu. HeiiporymopanbHa peryJisiiist mporeciB MeTadbouizmy.
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3HATU I PO3YMITU

OyHKIIOHATbHE 3HAYEHHS JIJIsl OpraHi3My JIIOJIMHU OUIKIB, )KHUPIB, BYTJIEBOAIB, BITAMIHIB,
BOJM Ta MiHEpalIbHUX coJieil. Xap4yoBi U eHepreTHMyHi MoTpedu MIOJUHHU. 3HAaYCHHS
30amaHcoBaHOro xapuyBaHHs. Hacminmkum Hectaui BiTaMiHiB. OCOOMHMBOCTI 3HEIIKOKEHHS
TOKCUYHMX CHOJYK B OpraHi3Mi JIIOAMHU. 3HAa4eHHS IOHATH 1 TEPMiHIB: OOMIH
pedoBHUH/MeTabo13M/, BITaMiHU, TOKCUHH, 30aJ1aHCOBaHe/pallioHaIbHe/ XapuyBaHHS.

YMITHU

BusHauatu mpaBWIBbHICTh 3aCTOCYBaHHS BKa3aHHMX MOHSATH 1 TepMiHiB. CKJIalaTu CXeMH
oOMiHYy BYIJIEBOAIB, JdiMmiJiB, ONKIB B opraHizmi moauHu. IlopiBHIOBaTHM eHepreTuyHe 1
IJIaCTUYHE 3HAYEHHS PI3HUX PEYOBHH. PO3PIZHATH >KMPOPO3UMHHI 1 BOAOPO3UMHHI BITAMIHH.
CriBBITHOCUTH BITaMIHM 1 Xap4oBi MPOAYKTU. AHai3yBaTH Xap4yoBuil pauioH. [IpaBuibHO
OLIIHIOBAaTH BaXKJIMBICTh SKOCTI MUTHOI BOJAM Ta 30aJlaHCOBAHOTO XapuyBaHHS JUIsl 30€epeskeHHs
310pOB'sl.

4.10 Buainenns. Ce4oBHI/IbHA cHCTeMA JIOIUHU

bynoBa 1 ¢ynkuii ceyoBuainbHoi cuctemu. bynoBa Ta ¢ynkuii Hupok. Hedpon sk
CTPYKTYpHO-(pYHKITIOHaTbHA OMWHHI HHUpPOK. [Ipollec yTBOpPEHHST Ta BHBEICHHS cCedi, IX
perysiis. Posnb HUPOK y 371iCHEHHI BOAHO-COJILOBOTO OOMIHY.

3HATU I PO3YMITU

3HayeHHd BuAUIeHHS. OpraHu BUIUIEHHS NPOIYKTIB OOMiHYy peuyoBuH. OpraHu Ta
(GyHKIIT cedoBUIIBHOI cucTeMu. bynoBy Ta QyHKUii HUPOK. Posib HUPOK Y BOJHO-COJILOBOMY
oOmiHi. bynoBy Hedpony. Ilpouecu yTBOpeHHs 1 BUBeAEHHs cedi, X perymauito. Ckian cedi.
HeratuBHuil BriuB ankoroio Ha (YHKIIT HUPOK. 3HAUEHHS MOHATH 1 TEPMIiHIB: HE(pOH,
KIpKOBa PEYOBHMHA, MO3KOBa PEYOBMHA, (iibTpalis, peadcopOlis, HUPKOBA MHUCKA, BOPOTa
HUPKH, HUPKOBA MipaMiJia, aHTU1ypPETUYHUN TOPMOH /Ba30IPECHH/.

YMITHU

Busnauatu mnpaBMIIBHICTH 3aCTOCYBaHHS BKa3aHUX IMOHATH 1 TepMmiHIB. BisyanpHo
pO3Mi3HABAaTU: OpraHu CEYOBUALIBHOI CHCTEMH; €JIeMEHTH OyJOBM HHUPKH, HedpoHy.
[TopiBHIOBaTH CKJIaJl MEPBUHHOI CeYi, BTOPUHHOI cedl, mia3Mu KpoBi. OOIpyHTYBAaTH 3aXO/IH
NpoQUIAKTUKKA 3aXBOPIOBaHb OpraHiB CEUYOBUAUIBHOI cHCTeMHU. JIOBOAWTH BaKJIMBICThH
BUBEJICHHS KIHLEBUX MPOIYKTIB OOMIHY PEYOBHH 3 OpPraHi3My JIFOJUHU.

4.11 HIxipa. Tepmoperyasuis

bynoBa Tta ¢ynkuii mkipu. Ponb mKipH y BHIUIEHHI MPOAYKTIB MeTabomi3my.
Tepmoperynsis Ta posib HIKipU Y I[bOMY MPOLECI.

3HATU I PO3YMITHU

@ynkuii wkipu. CKIaJHUKY MKIPH, 0COOIUBOCTI IXHBOI OyoBH. [ToxXiaHI MKipH, MWKIpHI
3a503y, ix QyHkuii. Ponp mkipu y BUAUIEHH] NPOIYKTIB METa00II3MY 1 peryJisiii TemMneparypu
Tina. [Ipy4nHU BUHUKHEHHS COHSYHOIO 1 TEIUIOBOrO yJapy. 3HaUeHHs WIKIPH y MPUCTOCYBaHHI
OpraHi3My JI0 YMOB HaBKOJIMIITHBOTO CepeIoBHUINa. HeraTHBHMIA BIUTMB aJIKOTOJIO Ta KYPiHHS Ha
CTaH IIKipu. 3HAYEHHS MOHATH 1 TEPMIHIB: eMiIepMic, JIepMa, MiJIIKipHa KJIITKOBHHA, MEJaHiH,
TEPMOPETYJISLISL.

YMITHU

Busnauatu mnpaBMIIBHICTH 3aCTOCYBAaHHS BKa3aHUX IMOHATH 1 TepMiHIB. BisyanpHo
pO3Mi3HABAaTH €JeMEeHTH OyIOBM LIKIpU. YCTAHOBIIOBAaTH B3a€MO3B'A30K MDK OyZOBOIO 1
¢yHKIisiMA mKipu. Po3mizHaBaTH O3HAKH COHSYHOTO Ta TEIUIOBOTO yAapiB Ta OOMpaTH CIociO
HaslaHHSA JoMeauyHoi aonmoMoru. OOIpyHTOBYBaTH: MpaBWiia OISy 3a BJIACHOKO LIKIPOIO;
3ax0/ MPO(DITAKTHKH 3aXBOPIOBAHb IIKIPH.

4.12 OnopHoO-pyxoBa cucTeMa JIIOAUHHU

3navyenHs, QyHKii, Oys0Ba OMOPHO-PYXOBOi CHCTeMH. XIMIYHHMU CKiIaj, OyaoBa, picT
KicTok. Tunu 3'eqHanHs KicTok. bymoBa ckenmeta. OcoONMBOCTI CKeleTa JIIOJWHU, 3YMOBIIEHI
IPSMOXOJTIHHSIM.
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M's30B1 TkanuHHM. bynoBa Ta QyHkuii ckeneTHHX M's3iB. OCHOBHI TpyNU CKEJIETHHX
M's31B. MexaHi3M ckopoueHHs M's131B. PoGoTa, ToHyc, cuia Ta BToMa M'si3iB. Peryisiiist pyxoBoi
aKTUBHOCTI.

3HATU I PO3YMITU

CknasHuKY 1 QYHKIII ONOPHO-PYXOBOi CUCTEMH. YMOBH 31MCHEHHS PyXOBOi (YHKIIi.
Oco0nmuBOCTI POCTY Ta BIKOBUX 3MIH XIMIYHOTO CKJIaAy KicToK. DyHKIIi OCHOBHHUX TpyIl
CKeJIeTHUX M'si3iB. 3HaueHHsS (Pi3UYHUX BIIPAB Ul NPAaBUIBHOTO (POPMYBaHHS CKEJETy 1 M's3iB.
MexaHi3M CKOpPOYEHHs Ta po3ciaabiaeHHs] CKeJIeTHUX M'A31B. [IpuunHu pO3BUTKY BTOMH M'SI3IB.
HepBoBy perymsuii pyxoBoi akTUBHOCTI. Pojib KOpH TOJOBHOTO MO3KY B PeryJisiii JTOBUIbHUX
PYXiB JIOAMHU. 3HAYEHHS MOHATH 1 TEPMIHIB: OKICTS, KOMIIAKTHA PEUOBMHA KICTKH, rydyacTa
pPEUOBMHA KICTKHM, KICTKOBA IIJIACTUHKA, OCTEOLUTH, OCTEOH, YEPBOHUH KICTKOBHHA MO3OK,
JKOBTUH KICTKOBHH MO30K, CyrJI00, 3B'SI3KH, CYXOXWUJIKH, (aciisi, MiohiOpuiIn, akTHH, MIO3HH,
cuiia M'si3a, M'130BUI TOHYC, BTOMa, IIOCTaBa, T1I10ANHAMIsL.

YMITHU

Bu3Hayatu mpaBUIBHICTH 3aCTOCYBAaHHS BKa3aHUX IOHATH 1 TepMiHIB. BizyambHO
pO3Mi3HABATH Ta XapaKTEPH3yBaTH: BIAJIIM CKeJieTa Ta KICTKH, IO IX YTBOPIOIOTH; THIH
3'€JHAHHS KICTOK (HEpyXOMe, HaIiBpyXoMe, pyXOMe); €JIeMEHTH OyJ0oBU TpyOuyacToi KiCTKH;
KICTKOBY, XpsILOBY, M'A30B1 TKAHMHHU; €JIEMEHTH OYJOBH CKeleTHoro M's3a. Po3pizusaru:
aKTUBHY 1 NMAaCHMBHY YaCTHHU ONOPHO-PYXOBOi CHCTEMH; BUIM KICTOK (IOBIi, KOPOTKI, IUIACKi,
3MilllaH1, MOBITPOHOCHI); CKOPOTJIUBY 1 HECKOPOTJIMBY YAaCTUHHU CKEJIETHOTO M's3a; CTaTHYHY 1
nuHaMidHy po6oty. IlopiBHroBaTH: OynOBY IUIacKMX 1 TpyOYacTHX KICTOK; (hi3i0JIOTivHI
0COOJIMBOCTI MOCMYTOBaHUX 1 HemocMyroBaHux M's3iB. KnmacugikyBatu M's3u 3a (yHKIISIMU.
Po3nizHaBaTH YIIKOKEHHS OIIOPHO-PYXOBOT CUCTEMHU Ta 0OMpATH CIoci0 HAAAHHSA JTOMEIUYHOT
nornomoru. OOrpyHTOBYBATH POJIb PyXOBO1 aKTUBHOCTI U1l 30€pEXKEHHS 3/10POB'S.

4.13 CencopHi cucTeMu JIIOAMHH.

3arasbHa XapakTEPUCTHUKA CEHCOPHHUX cUCTeM. Poiib CEHCOpHUX cHCTeM y 3a0e3nedeHH1
3B'SI3Ky OpraHi3My i3 30BHIIIHIM cepenoBuieM. CEeHCOpHI CUCTEMHU 30Dy, CIIyXy, piBHOBAar,
HIOXY, CMaKy, JIOTUKY, TeMIIEpaTypH, O0JIIO.

Penentopu, ix Tumu. OpraHu 4yTTs SK NepUPEpUuHi YACTMHU CEHCOPHHUX CHCTEM.
Bynosa ta ¢yHKIIT OprasiB 30py, CIyXy Ta piBHOBaru.

3HATU I PO3YMITU

CtpyKTypy 1 3araJIbHUN MPUHITUAIT POOOTH CeHCOpHUX cucteMu. OcobIuBOCTI OYI0BU Ta
(GyHKII{ OCHOBHUX CEHCOpHHUX cucTteM. IIporecu cnpuiHATTS: 300pakeHHsI NPEAMETIB; CBITIA;
KOJIbOPIB; 3BYKIB; PIBHOBaru Tijia; CMaKy; 3araxiB; JOTHK; 00Jt0. 3HAYEHHS TOHIThH 1 TEPMIHIB:
CEeHCOpHI CHCTEMH, CEHCOpHa aJanTalis, OpraHd 4YyTTs, pelenTopd, aKoMoAallisd,
KOPOTKO30pICTh, IAJIEKO30PICTh, ACTUTMATH3M, JAIBTOHI3M, ONITUYHA CUCTEMA OKa.

YMITHU

Busnauatu mnpaBMIIBHICTH 3aCTOCYBAaHHS BKa3aHUX IMOHATH 1 TepMiHIB. BisyanpHo
pO3Mi3HAaBaTH Ta XapaKTepu3yBaTH e€JIeMEHTH OylOBH OpraHiB 30py, CIyXy, pIBHOBarm.
VY CTaHOBIIIOBATH B3a€MO3B'SI30K MK OyIOBOIO i (DYHKIISIMH OpraHiB 30py, CIyXy, piBHOBAarm.
OOrpyHTOBYBaTH: IMpaBUja Tirl€HH OPTraHiB 30py Ta CIyXY; 3aXOAM MPOQUIAKTUKU HOPYLIEHb
30py, CIyXYy.

4.14 Buia HepBOBa AiSlJIbHICTD JHOIMHHA

Hepgogi mpornecu, ix moka3auku. besyMoBHi 1 yMOBHI pedieKcH, IHCTHHKTH. Y TBOPSHHS
yMOBHUX pediekciB. PopMyBaHHS THUMYAaCOBMX HEPBOBHUX 3B'SI3KIB, IX 3HAYEHHS JUIA
(dbopmyBaHHsT yMOBHUX pediekciB. ['ampMyBaHHS yMOBHUX peduiekciB. Di3i0JI0TiuHI OCHOBU
mosineHHs. [lepia i apyra curHaibHi cucremu. HaBuanns. [Tam'sate. Buina HepBoBa AisiabHICTD
JFO/IMHY Ta 11 OCHOBHI THIIH.

Tunu TemnepameHTy.

CoH sk (pyHKITIOHANBHUI CTaH OpraHi3My, HOro 3Ha4eHHS

3HATU I PO3YMITU
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HepBoBi npouecu: 30ymKkeHHs, raabMmyBaHHS. [Toka3HHMKM HEpPBOBUX IPOIECIB: CHIIA,
PYXJIMBICTb, YpIBHOBa)K€HICTh. MexaHi3Mu (opmyBaHHA peduiekciB. 3Ha4yeHHS Jpyroi
curHasibHoi cucteMu. OcoOIMBOCTI BUILOT HEPBOBOI MiSUIBHOCTI JIIOJMHU. 3HaYCHHS CHY. Buan
cHy. Ponp kopu romoBHOro Mo3Ky B MUCHEHHI. [IpuuumHM 1HIMBIITyallbHUX OCOOJIMBOCTEN
mroauHU. HeraTMBHMI BIUTMB aJKOTOJIO Ta KYpPIHHS Ha BHILY HEPBOBY IiSUIBHICTH JIIOJUHH.
3HaueHHS TOHATH 1 TEpPMiHIB: 30yIKEHHS, TajJbMyBaHHS, 1HCTHHKT, O€3yMOBHI pediekcu,
YMOBHI pe¢ieKcH, THMYacOBUI HEPBOBUH 3B'A30K, MTaM'ATh.

YMITHU

Bu3Hayatu mpaBWIIBHICTH 3aCTOCYBaHHsS BKa3aHMX IMOHATH 1 TepMiHiB. [lopiBHIoBaTH:
YMOBHI 1 0€3yMOBHI peQuieKcH; MepIly 1 Apyry CUTHajibHI CHCTEMH; THIM BHUIIOi HEPBOBOI
nisutbHOCTI JtoguHK. KnacugikyBatun 6e3ymMoBHI peduiekcu. PosmizHaBaTH: 1HCTUHKTHBHY 1
HaOyTy MOBEIIHKY JIIOJUHH; TUIl TEMIIEPaMEHTY; YMOBHI 1 0e3yMOBHI peduiekcu. Po3pizHaTu:
BUIM HAaBYAHHS; BUAM MaM'sIT1; TUIIM BUILOI HEPBOBOI AISIIBHOCTI Ta BIACTUBOCTI TEMIIEPAMEHTY.
OOGrpyHTOBYBaTH MpaBUiIa PO3YMOBOI JiSITLHOCTI.

4.15 Penmpoaykuisi Ta pO3BUTOK JIIOAUHH

Bynosa crareBoi cuctemu moauan. OyHKIIIT cTaTeBUX 3a103 JIIOAUHA. BynoBa crateBux
KITHHU moauHu. ['ametorenes. IlepBuHHI Ta BTOpHUHHI cTaTeBi o3HakH. llepiogu oHTOreHe3y
moauHau. Po3BUTOK 3apojika 1 ioga, PyHKI rmaaneHTH. PO3BUTOK MTUTUHM MICIIS HAPOKEHHS.

3HATU I PO3YMITU

BbynoBy crareBoi cucremu moguHu. DyHKLII cTaTeBUX 3aj103, IulaueHTH. Etanu
rameroreHesy. BigmiHHOCTI B OymoBi 1 mporecax (OpMyBaHHS YOJOBIYMX 1 KIHOUHMX TaMerT.
[lepiogu ontorenesy mnoauHu. Etanu eMOpioHandbHOrO Ta MOCTEMOPIOHAIBHOTO PO3BUTKY
mroauHu. IlepBUHHI 1 BTOPMHHI CTareBi O3HAaKW. Poib €HIOKPUHHOI CHCTEMH B PperyJisuii
raMeToreHe3y, OBYJIAIi, BariTHOCTI, CTaTEBOrO JIO3piBaHHS JIOAWHW. HeraTuBHUN BIWB
QJIKOTOJII0 1 TIOTIOHOKYPIHHS Ha PENpOAYKTHBHY CHCTEMY. 3HAa4€HHS IOHATh 1 TEPMIHIB:
BariTHICTD, IIJIAIICHTA, CTATEBE JI03PIBaAHHSI.

YMITHU

Busnauatu mnpaBWIIBHICTH 3aCTOCYBaHHS BKa3aHUX IMOHATH 1 TepMiHIB. BisyanpHo
pO3Mi3HABATH Ta XapaKTepPU3yBaTH: CTATEBl KIITUHM JIIOJUHM; CTali TaMETOreHe3y JIIOJUHH.
[TopiBHIOBaTH OyAOBY 1 PO3BUTOK YOJOBIUMX 1 KIHOYMX CTAaT€BUX KIITHH. YCTaHOBJIOBATU
B32€MO3B'SI30K MK Oy/10BOIO 1 (DYHKIIISIMU YOJIOBIYMX 1 dKIHOYHMX raMeT.

Po3aia 5. OcHoBH eKoJI0Til i €eBOTIOLI{HOr0 BUCHHS

5.1 Exouoriuni yunaukn. [Homyasuis

Exonoriuni ynHHUKHM Ta ixHA kiacudikamis. [IoHATTS npo onTUMaNbHUM Aiana3oH Ail
€KOJIOTIYHOTO YMHHMKA. 3aKOHOMIPHOCTI BIUIMBY €KOJIOTIYHMX YMHHMKIB Ha KMB1 OpraHi3MH.
[IpucrocyBaHHs *KUBUX OpraHi3MiB 10 [1i €KOJOTIYHUX YMHHUKIB. EKOJIOTIYHA BaJ€HTHICTD.
Exonoriuna Hima sK pe3yiabTaT MPUCTOCYBaHHS OpPraHi3MiB J0 ICHYBaHHS B EKOCHUCTEMI.
[Honsatrs npo nomnyssiuito. CTpykTypa Ta XapakTepUCTUKH nomyisuid. [lapamerpu momyssmii.
[Momynauiitni xBumi. ITOHATTS Mpo MiHIMAJIbHY JKUTTE31aTHY HomnyJssmito. Exonoriuni crparerii
HOMYJISIIIIH.

3HATU I PO3YMITU

Exomnoriuni ynHHUKH: a0i0THYHI, O10THYHI, aHTPONIOT€HHI/aHTPOMIYHI/. 3aKOHOMIPHOCTI
BIUIMBY €KOJIOTIYHMX YHWHHUKIB Ha >KMBI Opra”i3Mu (3akOHH OOMeXyBaJbHOTO (hakTopy,
TOJIEPAHTHOCTI, CYKyITHO1 aii ¢akropiB). [Tapamerpu ekosoriunaoi Himri. [IpaBmiio 000B'I3KOBOTO
3arMoOBHEHHS €KOJIOTiYHOI Himi. [TapameTpu momyssiii: YMcenbHICTh, IIIbHICTh, BIKOBA, CTaTEBa
Ta TEHETUYHA CTPYKTYypa, MPUPICT, HAPOKYBAHICTh, CMEPTHICTh. 3HAYCHHS MMOHATH 1 TEPMIHIB:
€KOJIOTis, €KOJIOTIYHa BAJCHTHICTh, €KOJOTiYHA Hilla, €KOJOTIYHI YMHHUKH, OOMEeXYBallbHI
YHHHUKY, ONTUMAJbHI Ta TECHMalIbHI yMOBH, CEpENOBHINE MEIIKAHHS, TOJEPAHTHICTD,
MOMYJISIis, CTPYKTypa MOMYJSIMil, MOMyJSIiiHI XBUIi, MiHIMaldbHA XUTTE3/1aTHA TMOMYJIALis,
TOMEOCTAa3 TOITYJISIII].

YMITHU
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Bu3nayatu mpaBUIIbHICTH 3aCTOCYBAaHHSI BKa3aHUX IMOHATH 1 TepMiHiB. Kiacudikysaru
€KOJIOT1YHI YMHHUKH. PO3pI3HATH: CTEHO- Ta €BpUOIOHTHI BUAM, CTaTM4YHI Ta JMHAMIYHI
napaMeTpu TOIYyJAIil, EKOJOTi4HI cTparerii mnomymsamii. XapakTepusyBaTh MapaMeTpu
MOMmyJIAMii. AHai3yBaTH TaOJIWYHI JaH1 Ta TpadiyHi 300pakeHHs, SIKi BII0OpaxartoTh BEIUYHHY
abo 3MiHy napameTpiB nomyJsiii. MoaenoBaT HACIiAKK 3HAYHOTO TIEPEKPHUBAHHS €KOJIOTTUHUX
HIII KOHKYPYIOUHMX BUIB.

5.2 Exocucremu

CknazmoBi, BIACTHBOCTI Ta XapaKTEPHUCTHKH €KocucTeMH. biorneno3 ta Oiorom. Tumm
3B'SI3KIB MK MOITYJISILIISIMU PI3HUX BHUJIB B eKocucTeMax. [lepeTBopeHHs eHeprii B eKOCUCTeMax.
[ToHsATTS MpO NpPOAYLEHTIB, KOHCYMEHTIB Ta peayleHTiB. TpodiuyHa cTpykTypa Oi10LEHO3Y.
Exonoriuni mipamiau. IIpoctopoBa HeomHopiaHicTh OioneHo3y. CTpPYKTypHE pPI3HOMAHITTS
6ioueHo3y. YacoBa HEOJHOPIAHICT €KOCUCTEM ((PEHONIOr1UHI 3MIHH, CYKIECIS).

3HATU I PO3YMITU

CkJ1azioBi, BIACTUBOCTI Ta XapaKTepUCTHKHU ekocucteM. Lllnsaxu acuminsanii, nepenayi ta
po3citoBaHHA eHeprii B ekocuctemax. OcHoBHI Oiomu 3emumi. [lpuknanu: NepBHHHUX Ta
BTOPUHHUX CYKIIECIH; TPO(PIUHUX JIAHLIOTIB Ta TPO(DIUYHUX CITOK; PEHOTOTTYHUX 3MiH. 3HAUEHHS
MOHATH 1 TepMiHiB: OioTom, OIOTHMYHI 3B'sI3KM, OIOIEHO3, arpoleH03, EeKOJOoTiYHa IMipamija,
MO3ai4HICTh 0101I€HO3Yy, MPOJYKTUBHICTH €KOCHCTEM, MPOAYLEHTH, KOHCYMEHTH, PEIyLeHTH,
cykuecis, Tpo(iuHUI NaHIIOT, TpOoQiuHUN piBeHb, TpodiuHa CiTKa, SPYCHICTH OI0LEHO3Y,
BUJIOBE 0aratcTBo 0101I€HO3Y, BUIOBE PI3HOMAHITTS 0101I€HO3Y.

YMITHU

BusHauatu npaBUIBHICTH 3aCTOCYBaHHS BKa3aHUX MOHATH 1 TEPMiHIB. Po3pi3HATH: THIH
010TMUHUX 3B'A3KIB y OI0I€HO31; NMEPBUHHI Ta BTOPUHHI CyKIlecii; MAacOBHUILHI /BUiTaHHS/ Ta
JNeTPUTHI /po3kinaaeHHs/ TpodiuHi JaHIord. Bu3HayaTH THNM B3a€EMOINA TOMYJSIIA B
exocuctemax. CKiIafiaTu CXeMH MEPEHECeHHs] PeYOBUH Ta €HEeprii B eKocucTeMax. AHaji3yBaTu
CTPYKTYpHE pPI3HOMAHITTS OIOIEHO3y 1 TPOrHO3yBaTH MHoOro criikicte. [lopiBHIOBaTH
0COOJIMBOCTI OpraHi3zaiii Ta GyHKIIOHYBAaHHS arpOLIEHO31B 1 IPUPOTHUX EKOCUCTEM.

5.3 biocdepa sk riodanbHa ekocucTemMa

Crtpyktypa Ta Mexi Oiocdepu. bioreoximiuHi MUK /KOTOOOIT pedoBUH/ SIK HEOOXiaHA
yMmoBa icHyBaHHs Oiocdepu. Buenns B. 1. Bepnancekoro nmpo 6iochepy Ta Hoocdepy Ta ioro
3HAYeHHs JJI YHUKHEHHs T[J100aibHOT ekojoriunoi Kpusu. OCHOBHI ySIBIEHHS TIpO
aHTPONOreHHUI/aHTpomiuHui/ BIIIMB Ha Oiochepy. Bunm 3abpynHeHHs, iX HacHiAKU AJs
exocucteM Ta JroAuHU. IloHATTS mpo skicTe AoBKULIA. CydacHi TJ00ajibHI €KOJOTIYHI
npobsieMu CBITY, €KOJIOTIuHI MpobiaemMu B YKpaiHi. AHTPONOT€HHUN/aHTPONIYHUM/ BIUIMB Ha
Oios10TIYHE PI3HOMAHITTA (BUMHUpPaHHS BUJIB, BUIU-BCENEHIIl). 30epeskeHHs] O10piI3HOMAHITTS 5K
HeoOXxi/Ha ymoBa cTabuibHOCTI Oiocdepu. CyyacHl HampsSIMKM OXOPOHU HPHUPOJU Ta 3aXHUCTY
HABKOJIMIIIHBOTO CepeioBUIA B YKpaiHi Ta CBITI.

ba3oBi no10KeHHS IPUPOAOKOPUCTYBaHH:. KOHIIEIIis CTaIoro po3BUTKY.

3HATU I PO3YMITU

Crpykrypy i1 mexi Oiocdepu. Kirouosi Gioreoximiuni mukid. CyTHICTH 1 3HaYeHHS
KOHILIETIT CTaJIoro po3BUTKY. PosIb OCHOBHUX 3aKOHIB MPUPOJIOKOPUCTYBAHHS MpU (HhOpMYyBaHHI
IPUHLMIIB 30aJIaHCOBAHOTO MPUPOJOKOPUCTYBAHHSA B KOHTEKCTI CTanoro po3BuTKy. CyuacHi
HanpsIMKUA OXOPOHM IPUPOAM B YKpaiHi 1 CBiTi. Brumus ¢akTopiB TOBKULISA Ta MOKA3HUKIB HOrO
SKOCTI HA  370poB's 1  Oe3meky  JIOAWHW.  3HAYEHHS  TOHITh 1 TEPMIHIB:
AHTPONIOTEHHUI/aHTpomiuHui/ BB, Olocdepa, OIOreoXiMiUHMNA UK, BHIU-BCENECHIIL,
€KOJIOTIYHAa MepeXka, €KOJIOTIYHA IOJIITHKA, JKMBAa pedoBHMHA Oiocdepu, OioreHHa pEUOBHHA,
KOCHa/HEe)XMBa/ peUyoOBHHA, 0IOKOCHA PEUYOBHHA, 3a0pyIHEHHs, HOocdepa, OXOpPOHA MPHUPOIH,
patioHaJbHEe IPUPOTOKOPUCTYBAHHS, EKOJIOTIYHE MHUCIICHHS, CTaJIHi PO3BHUTOK.

YMITHU

Bu3Hayaty nmpaBWIBHICT 3aCTOCYBaHHS BKAa3aHUX MOHATH 1 TepMiHiB. Po3pisusaTu: Trmm
pedoBuH Oiocdepu; BuAM 3a0pyAHEHHS JOBKULIS, JoKepena 3a0pyIHEHHS JOBKIJUIA.
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AmnainizyBaTH: cXeMH 010reoXiMiYHUX HUKJIIB, aHTPOMOIreHHI 3MiHU B 6iocdepi, CTaH JOBKULIA.
[TporuosyBartu Hacnigku 3a0pyJHEHHS TOBKUUIS ISl )KUBUX OPraHi3MiB 1 JIFOJIMHU 30KpeMa.

5.4 ApanrTanis sk 3arajibHa BJACTHBICTb 0i0JIOTIYHUX CHCTEM

3aranbpHi 3aKOHOMIpPHOCTI (GopMyBaHHs anantamii. [loHATTS mpo mpeamanTamnio Ta
nocrajanTanio. BrmactuBocti amanrtaniii. @opMmyBaHHS afanTaiiii Ha MOJIEKYJISpPHOMY Ta
KJIITUHHOMY piBHSAX oprasizamii. IlpuHuoun egHOCTI OpraHi3MiB Ta CepeAoBUIIA IXHBOTO
memkanHs. Crparerii apmanTauiidi oprai3miB. [IOHATTS mpO €KOJOTIYHO IJIACTUYHI Ta
€KOJIOT1UHO HerulacTuyHi BUAU. [IoHATTS npo aganTuBHY paniauito. XKuTreBi popmu TBapuH Ta
pPOCIMH SIK ajanTamii a0 cepeloBHIa MeIIKaHHA. [IOHATTS Npo CHpSHKEHY EBOJIOLI0
/KOEBOJIIOLII0/ Ta KOaJaNTaLlIo.

OcHOBHI cepelOBMIA ICHYBaHHS Ta ajantauii 1o HHUX oprasi3miB. CrnocoOu
TepMmoperyanii opranizmiB. Cumo6i03 Ta Horo ¢opmu. OpraHizM K CEpeOBUIIE MEIIKAHHS.
[ommpenHs napa3uTU3My cepell pi3HUX IpyN OpraHi3MiB. AjanTaliii napa3uTiB 10 MEIIKaHHS B
opraHi3mi xa3sina. BianoBige opraHizMy xa3siiHa Ha OCEJICHHS Mapa3uTiB. AJanTUBHI 010J0T19H1
pUTMHU O10JIOTTYHUX CHCTEM Pi3HOrO piBHs oprasizamii. Tunu aganTUBHUX O10JOTIYHHUX PUTMIB
oprani3zmiB. PoTOMNEPiOAN3M Ta HOTO aTANTHBHE 3HAUYCHHS.

3HATU I PO3YMITU

3aranbpHi 3aKOHOMIpHOCTI (OpMyBaHHA ajanTamii. 3HaueHHs @peajanTaliii Ta
nocTajanTanii B eBosouii opraniyHoro cBity. OCHOBHI BIacTUBOCTI ajganTtauii. dopmyBaHHs
ajanTtauiii Ha MOJIEKYJIIPHOMY Ta KJIITUHHOMY PI1BHSX opraHizauii. [IpyHumn eqHOCTI opranismis
Ta cepeloBHIa iXHbOro MemkaHHsS. CrocoOu TepMoperynsuii oprasizmiB. OCHOBHI Gopmu
cuMO0103y OpraHi3MiB: MyTyali3M, KOMEHCaII3M, mapa3suTusM. [Ipuknaaun: aganraiiiii opraHi3MiB
70 Aii eKOJIOTIYHMX YHMHHUKIB, J0 PI3HUX CEPEJOBHUIL MEIIKAHHS; aJalTHBHUX O10JOTTYHUX
putMmiB. CyTHICTH 1 3HaueHHs Qoronepioan3My. AJAaNTHUBHE 3HAa4YEHHS (OTONEPIOTUMY.
Oco0IMBOCTI OCHOBHMX CEpEIOBHIL MEIIKAaHHS OpraHi3MiB. 3HAu€HHS MOHATH 1 TEPMIHIB:
azanTaris, nmpeaganTalis, MocTajanTais, afanTABHAN IMOTEHIIIall, €KOJIOTIYHa Hillla, aJanTHBHA
paniaiis, KOEBOJIOLIA, KoaaamTalii, XUTTeBa ¢opMa, aganTHBHI OIONOTIYHI PUTMH,
(dhoTonepioausm.

YMITHU

BusHauatu npaBUIBHICTH 3aCTOCYBaHHS BKa3aHUX MOHSATH 1 TEPMiHIB. PO3pi3HATH: THIIH
aJalTUBHUX OIOJIOTIYHMX PUTMIB OpraHi3MiB (30BHIillIHI, BHYTpIillHI, [100OBi, MICSYHI,
NPUIJIUBHO-BIAIJIMBHI, CE30HHI, pi4Hi, OaratopiuHi); GopmMu cumM06103y; NPEACTABHUKIB PI3HUX
€KOJIOTIYHUX Tpyl pociauH. CIiBBIIHOCUTH: ajanTalii OpraHi3MiB 3 CepelOBHUINEM MEIIKaHHS;
ajlanTaii JIOJUHU 3 YMOBAaMHU MPOKUBaHHS. BuU3HavyaTH: O3HaKM aJanTOBAHOCTI OPraHi3MiB JI0
cepeIoBUINA ICHYBAaHHS; aJalTUBHUI XapaKTep MOBEAIHKOBUX peakiiii TBapuH. I[lopiBHIOBaTH:
0COOJIMBOCTI TEPMOPETYJIALIT MONKIJIOTEPMHUX Ta TOMOMOTEPMHUX TBApUHU; ajanTalii pi3sHUX
IpyI OpPraHi3MiB /10 IEBHOIO cepe/loBHIa MemKkaHHsA. CKilafaTi cXeMH KOMILJIEKCIB ajanTariii,
AK1 XapaKTepU3yloTh Ty UM 1HILY KUTTEBY (pOpMY OpraHi3mis.

5.5 OcHoBH €BOJIIOLiIIHOT0 BUEHHSA

[TonstTss mpo esomorito. EBomromiitna rimoreza XK.-b. Jlamapka. OCHOBHI MOJOKEHHS
esomomiitHoi Teopii Y. Jlapsina. [loennanus teopii JlapBiHa Ta T€HETUKH: CHHTETHYHA TEOpis
esosrotii. Ilomynsmis opraHi3miB sk oauHuLS eBojtouli. IIOHATTS Tpo MIKPOEBOIOLIIO.
®dakTopu 3MIHM TE€HETUYHOI CTPYKTYpH MOMYJAIii: MyTalii, 130Js1is, Mirpaiii, apeid reHis,
npUpoHUH 1001p. 3aKOHOMIPHOCTI PO3IOILTY aJIelliB B MOMYJIALISAX.

Crniocobu BuIOyTBOpeHHS. [IOHATTS mpo MUBEpPreHiilo, KOHBEPreHLil0 Ta MapaiesisM,
AQHAJIOT1YHI Ta TOMOJIOTIYHI OpraHu, pyIMMEHTH Ta aTaBi3MH, O10JIOTIYHUI MPOrpec Ta perpec.

[lornsau Ha BUHUKHEHHS >KUTTS Ha 3emui (KpealioHi3M, MaHcrepwis, abioreHes).
CydacHi mornsiau Ha nepBuHHI etamu eBoyrorii kutts: PHK-cBit. KimtouoBi etamm eBosrorii
KHUTTA Ha 3eMJIi.

3HATU I PO3YMITU

3nauenHs esomtouii. CyTHicTh: eBomtouiiiHoi rimote3u JK.-b. Jlamapka; ocHOBHHX
IIOJIOKEHb eBOJIONIHHOI Teopii Y. JlapBiHa; OCHOBHHMX MOJO0XEHb Cy4acHOI CHHTETUYHOI Teopii
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€BOJIIOLI]; PI3HUX MOIJSAAIB HAa BUHUKHEHHA XHUTTA. llpmumHu 1 Hachinku JApeidy TreHis.
3aKOHOMIPHOCTI PO3MOJILTY ajlelliB B MOMyJsiisiX. Poib mpupoaHoro 1o00py B amanTamisx 10
3MiH TpPUPOJHOrOo cepepoBuina. KimrouoBi eranmu eBONIONII JKUTTS Ha 3eMil (BUHUKHEHHS
(dboTocuHTE3y, TMOsSBa €YKAPIOTHYHUX KIITHH [UIIXOM CHMOI03y TIPOKapioTiB, TOsiBa
0araTOKJIITUHHUX OpraHi3MiB). 3HAUYEHHS NOHATh 1 TEPMIHIB: EBOJIOLIS, MIKPOEBOJIOLIS,
13051811181, qperd reHiB, Mirpaiii, AMBEpreHIlisl, KOHBEPIeHLlisd, napajieni3Mm, IpUpoaHUl 100ip,
napasuesnizM, OloJIOTiYHMIA mporpec, OI1OJOTiYHHM perpec, IeHeTHMYHa CTPYKTypa MOMYJIALii,
reHo(oHA MOMmyJIsIii.

YMITHU

Busnauatu npaBUIIBHICTH 3aCTOCYBAaHHS BKa3aHUX MOHATH 1 TEPMiHIB. XapaKTepU3yBaTH
MIOMYJIALIIIO SIK OJJMHHULIIO €BOJIOLT. PO3pI3HATH: aHAIOTIYHI Ta TOMOJIOTIYHI OpraHy, PyAUMEHTH
Ta araBi3MH, CINOCOOM BHJOYTBOPEHHs (reorpadiuHa Ta €KOJIOTIYHA 130JIALis MOIYJISIii,
pEenpoIyKTUBHA 130JIA11isl, BUNIAJKOBI reHeTH4Hi 3MiHM). [lopiBHIOBaTH 010JIOTTYHMIA Tporpec i
Olosoriunmii perpec. OGIpyHTOBYBATH POJIb CIIAIKOBOCTI B €BOJIIONIT OPTaHI3MiB.

CTPYKTYPA 3ABJIAHHS 1 KPUTEPII OLIIHIOBAHHSA

BerynHuii icnut NpoBOAUTHCS MACBMOBO (BUKOHAHHS TECTOBUX 3aBAaHb).
Tect mictuth 30 3aBaanb (24 3 OJHIEIO BIAMOBIAII0, 4 HA BIAMOBIAHICTD, 2 3
BUOOpOM 3 BIAMOBIEH) 3 MAKCUMaIBHOIO CYMOIO 46 TeCTOBHMX 0aJIiB.
24 3ananns (Nel-24): 1 Gan 3a mpaBuUiibHY BiJNOBAb (0 — SKIIO HEMPABUIBHO
a0o K1JbKa BaplaHTIB).
4 3apaanna (Ne25-28): no 1 Oany 3a KOXHY NpaBUJIbHY JIOTIYHY mapy (Makc. 4
Oayiu 3a 3aBJaHHA).
2 3aBaanua (Ne29-30): o 1 Gany 3a KOXKHY NMPaBUIILHY BIJNOBIIb 13 TpyN (Makc.
3 Ganu 3a 3aB/IaHHA).
Bci Habpani abiTypieHTOM 0anu J0/1at0ThCS.

CyMmapHuii TecToBUii Oall TIEPEBOJIUTHCS B PEUTHHTOBUN BIAMOBITHO 0
HACTYMHOI TaOJIHIII:

TectroBuii 6a baux 3a mkaJjor 100—200 26 151
- 100 27 152
o 07 28 154
5 14 29 156
T 1o 30 158
11 124 31 160
5 8 32 162
13 131 33 164
14 134 34 166
15 136 35 168
16 138 36 170
17 140 37 172
n 5 38 175
T T 39 177
20 145 40 179
21 146 41 182
22 147 42 185
23 148 43 188
24 149 44 192
25 150 45 196

46 200




3aragpHa TPUBANICTh ICOHTY HE MOXe mepeBuinryBatu 120 XBWIHH.
BerynHuku, sxi 3a pesyibTaTaMd BCTYIMHOTO BUIPOOYBaHHS OTPUMAIM MEHIIE
100 GaniB 10 KOHKYPCHOT'O BiTOOPY HE JOITYCKAIOThCA.

Kpurepii ouiHlOBaHHS

ITpu oriHIOBaHHI piBHS HABYATGHUX JIOCSITHEHD 3 010J10T11 BpaXOBY€EThCS:

- piBEHb OBOJIOAIHHS OIOJOTIYHMMH 1JIeIMH, IO CTAHOBJIATH BAXKJIUBY CKIIAJIOBY
3arajibHOJIOJICBKOI KyJIBTYPH: PIBHI Opraizaiii »HBOI NPHUPOIH, 3B S30K Oyn0BH 1 (PyHKIIH
OpraHi3MiB, ICTOPHYHUNA PO3BUTOK OPTaHIYHOTO CBITY, PI3HOMAHITHICTh OpTaHi3MiB, IUTICHICTD 1
CaMOPETYJIALIS )KUBUX CHCTEM, 3B 30K JIFOAMHU 1 TPUPOIM;

- piBEeHb YMiHb BUKOPHCTOBYBAaTH T€OPETHYHI 3HAHHS y MPAKTHUYHIN MisTIBHOCTI, IMiJ] Yac
pO3B'A3yBaHHS 3a7a4 PI3HOTO TUITy, YMiHHS POOMTHM BHUCHOBKHM Ta y3arajJbHEHHS Ha OCHOBI
MPaKTUYHOI AISUTHHOCTI.

PiBHi baan Kpurepii oniHlOBaHHSI HaBYAJbLHUX JOCATHEHb a0iTypi€eHTIB
HaBYaJbHHUX
AOCSITHEHb
a0iTypicHTIB

100-119 | AGiTypient (abiTypi€eHTKa) pO3MI3HAE 1 HA3MBAE€ OKpeMi
I. [TouaTkoBMii 010J10T14HI 00’ €KTH.

120-129 | AGiTypieHT (aOiTypi€eHTKa) HaMaraerbCs BIATBOPUTH OKpEMI
(bakTH, HaBOUTH €JIEeMEHTapH1 MPUKIaIU O10JI0OTTYHUX 00’ €KTIB 1
iX OKpeMi O3HaKHU.

130-139 | AGitypienT (aliTypi€eHTKa)  BIATBOpPIOE  OKpeMi  (hakTH,
(dbparMeHTapHO XapaKTepu3ye OKpeMi O3HaKu O10JOTIYHUX
00’€KTiB; BIAMOBiZa€ HAa 3amUTaHHSA, W10 MOTPEOYIOTh
OIHOCJIIBHOI BiIIOBIII.

I1. Cepenniit 140-144 | AGitypienT (abiTypi€eHTKa) BIATBOPIOE HE3HAYHY 4YacTUHY
HaBUYAJBLHOTO MaTepialy, 1a€ BUSHAYCHHS OKPEMHX O10JIOTTYHHX
MOHSTh, JA€ HEMOBHY XapaKTePUCTUKY 3arajllbHUX O3HAK
010J10T1YHUX 00’ €KTIB; Y BIATOBIISIX MOXE JOMYCKATH IIOMUJIKH.

145-149 | AGitypienT (abiTypieHTKa) BIATBOPIOE  OCHOBHHH  3MiCT
HAaBUAJBLHOTO  MaTepially, BIAMOBIIaI0YM HA  3alHUTAHHS,;
XapakTepu3ye 3arajibHi O3HAaKH OlOJOTIYHHMX O0’€KTiB; Jae
BU3HAYEHHS OKpEeMHUX 010J0T1YHUX MOHATh; HABOJUTH MPUKIIAAHN,
II0 TPYHTYIOTHCSL Ha MaTepialii Miapy4YHUKa; Y BIATIOBIAIX MOXeE
JIOYCKaTH HOMMJIKH.

150-154 | AGiTypieHT (abiTypi€HTKa) HEMOBHO BIJTBOPIOE HABUYATHHHMA
MaTepiaj, 4YacTKOBO JOTPUMYETHCS JIOTIKM HOTO BHUKIALY;
BIJINIOBiJJa€ HA OKPEMI 3alUTaHHS; y LIJIOMY MPABHIBHO BXKHBA€E
010JIOT1YHI TEPMIHHU; XapaKTepu3ye Oya0BY Ta QYHKIIII OKpEeMUxX
OionoriyHMX OO0 €KTIB 3a IUIAHOM; Yy BIINOBIIAX JOIYCKae
MTOMUJIKH; PO3B’sA3Y€ MPOCTI TUIOB1 010JI0T1YHI BIIPaBH 1 3a/1a4i.

III. QocraThiii | 155-159 | AGiTypienT (abiTypi€HTKa) BIATBOpIOE  OUIBIIY  YaCTHHY
HaBYaJIHLHOTO Marepiany, 3aCTOCOBYIOUH HEOOXiIHY
TEPMIHOJIOTIIO;  PO3KpUBAa€  CyTh  OIOJOTIYHUX  TIOHSITH;,
XapaKTEePU3yE OCHOBHI  TOJIOKEHHS  OIOJIOTIYHOI  HAyKH,
JIOTYCKAIOUH Y BiNOBIISIX HETOYHOCTI; PO3B’s3Y€ MPOCTi TUTIOBI
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010JIOT1YHI BIIPABH 1 3aja4i.

160-169

AOitypieHT (abiTypi€HTKa) BIATBOPIOE HABYAJIBHHHN MaTepian;
BIJIMOBIJa€ HA TIOCTaBJCHI 3alWTaHHS, JOMYCKAlOYH Yy
BIJIMOBI/ISIX HETOYHOCTI; MOPIBHIOE O10JI0T1UHI 00’ €KTH, SBUIIA 1
MPOLIECH KUBOT MPUPOAH, BCTAHOBIIOE BIAMIHHOCTI MK HHMH,
BHIIPABIIE JIOMYIICHI MOMUWIKH; PO3B’SI3y€ THUIOBI O10J0TIYHI
BIIPaBH 1 331241 KOPUCTYIOUHCH AITOPUTMOM.

170-179

AOitypieHT (abiTypi€HTKa) BUTHPHO BIATBOPIOE HaBUYaJbHUUN
MaTepiall Ta BiIMOBi/a€ HAa MOCTABJICHI 3alTUTAHHS; BCTAHOBIIIOE
MPUYMHHO-HACITI TKOBI 3B’ SI3KH; Jae MOPIBHSIBHY
XapaKTepUCTUKY OiOJMOTIYHUM 00’€KTaM SBUIIAM 1 Mporecam
KMBOI TIPUPOJH; PO3B’S3y€ CTAHAAPTHI IMi3HABAJIbHI 3aBIaHHS;
BUTIPABJISiE BJIACHI TIOMMWJIKH;, CAaMOCTIHHO pO3B’SI3y€ THIIOBI
010JI0T1YHI BPABH 1 3aa4i.

IV. Bucokmnii 180-187

AOGiTypieHT (abiTypi€HTKa) CHUCTEMHO BIJTBOPIOE HABYAILHUUN
MaTepial y MeXax MporpaMu; J1a€ MOBHi, 3MICTOBHI BiJMOBil Ha
MOCTABJICHI 3alMTaHHS,; PO3KPUBAE CYTh OIOJOTIYHUX SIBUII,
NPOIIECIB; aHAN3y€, CUCTEMATH3Y€, y3arajbHIOE, BCTAHOBIIIOE
MPUYUHHO-HACTIIKOBI ~ 3B’S3KW; BHUKOPUCTOBYE 3HAHHSI Y
HECTaHJApPTHUX CHUTYalliIX; CaMOCTIHHO pO3B’s3y€e O10J0TivHI
BIIPABH 1 331241 Yy MeKaxX MPOTPaMH.

188-194

AOGiTypieHT (abiTypi€HTKa) JOTIYHO Ta YCBIJOMIIEHO BiATBOPIOE
HaBYAJbHUN MaTepial y MeXaxX TMporpamMu; OOIPyHTOBAaHO
BIJIMOBila€ HA 3alMUTaHHS; CaMOCTIMHO aHami3ye 1 PO3KpHUBAE
3aKOHOMIPHOCTI KHMBOi TPUPOAM; HABOAWTH NPUKIANW, IO
IPYHTYIOThCSI Ha BJIACHUX CIIOCTEPEKEHHSX; OLIIHIOE 010JI0T14HI
SIBHIIA, 3aKOHHW; BUSBISE 1 OOTPYHTOBYE MPUYMHHO-HACIIIKOBI
3B’SI3KU; apryMEHTOBAaHO  BHKOPUCTOBYE  3HaHHA Y
HECTAaHAAPTHUX CHUTYaIlisfX; CaMOCTIHHO pO3B’s3ye Oi0JOTivHI
BIIPABH 1 3a/a4i.

195-200

AOGiTypieHT (abiTypi€HTKa) BUSBISIE MILHI M TJIMOOKI 3HaHHS 3
Olosiorii; BUIPHO BIJNOBIJAa€ HA YCKIAQJHEHI 3amUTaHHS, 3
BUKOPUCTAHHIM  MDKIPEIMETHUX  3B’S3KIB;  XapaKTepU3Ye
010JI0T1YHI SBUIA 1 IPOLECH, BUSBIISE OCOOMCTY MO3MIIIO 1010
HUX; yMI€ BHOKPEMHUTH NpoOJieMy 1 BHU3HAYUTH ULUIAXU il
PO3B’s3aHHSA; BUIBHO PO3B’s3ye O10JIOTIYHI BIpaBH 1 3ajadi
PI3HOTO PIBHSI CKJIATHOCTI BIJINOBIAHO 10 HABYAJIBHOI MPOTPaMH.

lNonmoBa npeaMeTHOT eKk3amMeHalliitHOT KoMicii Ta
KOMICIi 3 MpUuiiMaHHs CIiBOeCi]T
010J10T14HOTO (haKyIbTETY
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