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ITPOTPAMA
JOBHINIHHOTI'O HE3AJIEXKHOI'O OUWIHKOBAHH A
pezyabTaTiB Has4anus 3 BIOJIOII,
3100yTHX HA OCHOBI BOBHOI 3ara/iLHoOl cepeaHbol OCBITH

IMosicHOBANILHA 3a0HCKA

Nporpamy ana 30BHIWHLOIO He3anexHoro ouiHBaHHA 3 Bioaorii po3pobneHo Ha ocHOBI flepaBHOro CTaHaapTy 6330801 i NOBHOT 3araAbHOI
cepeaHbOol OCBITH, 3aTBEPAKEHOro NocTaHoBok KabiHety MiHicTpie Ykpaitu Big 23 auctonaga 2011 poky Ne 1392, i BignoBigHUx HaBYaNBHWUX
nporpam: HaB4anLHOI Nporpamu 3 bionorii Ana 6—9 Knacis 3akNaAIB 3araNbHOI CEPeAHBOT OCRITY, 3aTBEPAKEHOT HaKa30M MIHICTEpPCTea OCBITH i HAYKK
Yrpaium Big 07.06.2017 Ne 804, ta HaByanbHoi nparpamm 3 Gionorii gns 10-11 KnaciB 3aknaais 3arantHoi cepegHbol ocBiTU (piBeHb CTaHAApTY),
3aTeepaKeHOl Hakaszom MiHicTepcTea OCBITU | Hayku YkpaiHu gig 23.10.2017 Ne 1407.

3MICT NPOrpamm 30BHILLHbOMO He3aneXHoro ouiHBaHHA 3 Bionorii noaineHo Ha TemaTnuHi HN0KKN BiANOBIAHO A0 KNIOHOBUX EAEMEHTIB 3MICTY
HaBYanbHUX Nporpam 3 Gionorii gna ydHis 3akNagie 3aranbHoi cepegHbol OCBITH. lMporpama cknagaereca 3 5 po3ginis: «Beryn. XimiuHun cknag,
CTPYKTYpPa | OYHKUIOHYBaHHA KAiTUH. Peanizauis cnapkosoi iHpopmauiin, «3aKOHOMIPHOCTI CNagKoBOCTI | MiHAMBOCTIY, «bBiopisHOMaHITTA»,
«OpraHiam AAUHKU sK BionoriyHa cuctema», «OCHOBU €KOAOrii i €BOMIIOLIMHOIO BYEHHAY. PO34iAN NOAINEHO Ha TemMu, B AKUX BUIHAYEHO 3MICT Ta
00CAr BUMOr A0 Pe3yALTaTIB HABYAHHA | NPEAMETHUX YMIHb YYACHUKIB 30BHIHBONO HE3ANEKHOTO OLUIHIOBAHHA 3 DI0NOrIT, KOHKPETU30BAHI eNeMeHTH
3MICTY NEBHUX NOHATL, HaBegeHo nepenik bionoriyHmx 06’ ekTiB, AKI ydacHMKn 3HO BidyanbHO PO3Ni3HAIOTL Ta XapaKTEPU3YIOTb.

Mporpama 419 30BHILWHLOIO HE3ANEHOTO OUIHIOBAHHA 3 Bi0NOrii OPIEHTYETLCA HA OBONDAIHHA YUYHAMMU 3aKNALI8 3aranbHoOl cepegHboil OCBITU
NPeaAMeTHUMM BMIHHAMK T3 JOCATHEHHA HUMU NEBHUX PE3yNbTaTIB HABYAHHA LWOAO METOAIB HAYKOBOTQ MIZHAHHA, OCHOBHUX NOAOXKEHb BionorivHUX
33KOHIB, NPaBwA, Teopii, 3aKOHOMIPHOCTEN, rinoTes; cyTHOCTI BioNOriYHMX npouecie i ssuuL; 6y,qoeu % bionoriyHux 06'eKTiB; CyvacHoi
BIONOFIYHOT TEPMIHONOTIT | CUMBONIKM; YMIHHA: NOSACHKIBATH, BCTAHOBAIOBATH 38'A3KKM, CKNAAATK cxemg{d’@vfﬂqﬁpﬂmmamw 3 TabanuHnx gaHux
i rpadiyHnx 306paxxeHy, posnisHagaTu GionoriuHi 06'ekTH No ix 306paxeHHI0, knacudikyBaTw, %WMTM@BTM i pobut BUCHOBKM,
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BMKOPUCTOBYBATU 3HAHHA Yy MOBCAKAEHHOMY XUTTI (0BrPYHTOBYBATM NPAaBMN3 NOBEAIHKA Y HABKOAULIHLOMY CepeaoBULli, 3aXx0an NPOQiNIKTUKK
3aXBOPHOBAHL, CNOCOBW HAAAHHA AOMEANYHOI JONOMOTH).

Knacudikauja ximiunux enemeHTiB 3a ixHiM BmicTOM B
opraHizmax. Hacnigkv HegoctatHboro abo Hagavwkosoro
HAAXOAMEHHA B OpraHisM AOAUHU XiMiYHUX eaemeHTiB (l,
F, Fe, Ca, K} Ta cnacobu ycyHeHHA ix HecTaui.

OpraHiyHi Ta HEOPTraHiYHI CNOAYKK i IXHA POAb B OPraHi3Mi.
BoAaa, % OCHOBHI BAACTMBOCTI Ta posib B OPraxiami. Boga Ak
pPO34nHHUK, riapodobHi i riapodinbHi Cnonyku.
biononimepu: NoHATTA Npo IXHI0 GyaoBy Ta KOHopmauio.
Byrnesogm: moHocaxapuam (pubosza, aesokcmpubosa,
FNOKO3a, $PYKTO3a}, onirocaxapugun (caxaposa, Nakrosa),
nonicaxapugan (Kpoxmane, UENKA03a, XITMH, CAIKOTeH).
OcCHOBHI BAacTUBOCTI Ta GYHKLII BYTNeB80AB B OpraHismax.
Ninign (kupu, BOCKK, cTrepoigun, ¢ocdoninian). OcHOoBHI

Ne 3mict l BUMOru A0 pe3yAbTATiB HABYAHHA T NPegMETHUX YMIHb
Po3gin 1. Bcryn. XimiuHui cknag, CTpyKTYpa | PyHKLIOHYBAHHA KAITUH. Peanisayia cnagkosoi ingopmadii.
1.1 | Bcryn 3HATK | PO3YMITU
DyHgamMeHTanbHI  BNACTUBOCTI KUMBOTQ. PiBHi opradizauii | ®yHaameHTanbHi BNacTUBOCTI | GyHKUT wuesoro. Pigri opradisauil »uTra GioaoriyHux cuctem:
HUTTA HIONOMYHUX CUCTEM Ta IX XapaKTepHi pucu. MONEKYNAPHUA, KAITUHHWUNA, OPraHi3amosui, ekocucTemHUi, Biochephruin. Merogn AochiameHHs
MeToan gocaigkeHe B 6ionorii. 3HayenHa GionoriyHux | 8 Gionorii:  NOPIBHAABLHO-ONUCOBUI, EKCMNEPUMEHTaNLHUA, MOJEAOBaAHHA, MOHITOPUHI.
DOCNIAMEHD Y RUTTI NIOAUHU. 3HAYEHHA NOHATL | TEPMIHIB: cucTema, BiocUcTemMa, MOLEAKBAHHA, MOHITOPUHI,
YMITH
BW3HAYATU (IPABUALHICTS 33CTOCYBAHHA BKA3aHUX MNOHATHL | TepmiHiB. PO3PI3HATU piBHI
opradisauji xutra  6ionoriYHMX CuCTem 33 iX  XapaKTepHumu pucamu. Cknaaarm nNAaH
[docnigwenua. OBupatn MeTog  A0CNiAMeHHA. BU3HAYaTM  MeTy, YyMOBW NPOBEAEHHA
AocaimwenHs, HeobxigHe 06AagHAHHA, NOCAIZOBHICTE BUKOHAHHA AOCAIAIB. AHanisysaTu
pe3ynbratm BiONOriYHNX EKCNEPUMEHTIB, AKI MOXYTL OYTU npeacTaBneHi y BUFAAAI Onucy,
TabauuHoi indopmauii, rpadikie, giarpam Towo.
1.2 | Ximiuunit cknag Knitum 3HATU | PO3YMITH

MaKpoenemeHTH, B TOMY YUCAI OPraHoreHH enemenTn. BionoriuHy ponb: BOAYW, KUCHIO, WOHIB
Na+, K+, Cl-, Ca2+, Mg2+. bByn08y, OCHOBHI BAACTMBOCTI Ta GyHKUii Binkis, Byrnesoais, ninigis (Ha
npuKnagi kupis 1a ¢oconinigis), HykAeiHOBUX Kucnot, ATD. OcobausocTi NpoCTOPOBOI
opranizauii 6inkiB, HYKAEIHOBUX KUCAOT, NOAICaXapuAis (Kpoxmans, ueawnosa). Poas XimiuHux
38°A3KiB  (KOBANEHTHI, NOHHI, BoaHeBi), rigapoPobHOI B3aEMOAil B CTYPYKTYPHIA opraHizauji
MaKPOMOAEKYA. BnactueocTi Ta npudumMny  ¢yHKuioHyBaHHA depmenTie. Ponb ATD B
eHeprozabesnedeHHi. 3HAYEHHA NOHATL | TepmiHiB: Biononimep, MOHOMED, MaKpPOENeMEHTH,
OPraHgreHHi €1eMeHTH, MIKPOENEMEHTU, TiapodinbHi i rigpodobHi cnoaykw, aeHaTypauis,
peHaTypauia , pennikauis, depmenTU, KOGEPMEHTH, aKTUBHUI LEHTP PepmeHTa, KoHpopmauin,
NPUHLMO KOMOAEMEHTAPHOCTI, FTeH, M3KPOEePriYHMA 3B’ A30K, EHAEMIUHI 3aXBOPKOBAHHA.
>
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BNACTUBOCTI Ta GYHKLIT AiNiaiB B OpraHiamax.

Binku. MOHOMEPU Pigwi
CTPYKTYPHOT opradizauii 6inkis. JeHaTypauia | peHaTypayis
GinkiB. OcHOBHI BionoriyHi dyHRUIT Binkis. ®epmeHTh, X
BAACTUBOCTI Ta NPUHLMNKU QYHKLIOHYBAHHS.

HykneiHosi kucnotn. Bygosa Hykneotugis. byaoea Ta
dyHryil AHK. NpuHyun komnaemeHTapHOCTI. HykneotugHa
NOCNIAOBHICTL | NOHATTA NPO red. Bnactusocti AHK. PHK Ta
it tunu (MPHK, pPHK, TPHK).

AT®. Ponb AT® B eHepro3abeaneyeHHi.

AMIHOKUCAOTM 8K Hinkis.

opraHizauii 6inka (NepBUHHY, BTOPUHHY, TPETUHHY, YETBEPTUHHY CTPYKTYPY), rAoBynapHi i
$ibpunapri Ginku, Tvnu PHK {(MPHK, pPHK, TPHK). BCTaHOBNI0BATH B3aEMO3B A30K MiXK Pi3nKo-
XIMIMHUMU BAICTMBOCTAMM Ta HIoN0OrivHOK ponnw Bogu. NapieHwsatn AHK i PHK 3a ximivHum
cknapom i 6ypoeoto. TponoHyeat 3ax04W NONEPeAMEHHA 3axXBOPHBaHb AKAUHK, WO
BMHUKAIOTL 33 YMOB HagNUILKy abo Hectadi ximiunnx enemenTie (I, F, Fe, Ca, K) B opraniami
moauHn abo y npupoaHomy cepegoeulli. Po3s’A3yeaTh enemMeHTapHi BAPaBu 3 MOAEKYAAPHOI
Gionorii: BU3HAYATU MONEKYAAPHY Macy pedoBuHU (DinKa, HYKNETHOBOT KUCAOTW) 33 Macoio
OAHOTO 3 Il KOMNOHEHTIB, AOBXHUHY MOAEKYAU HYKALTHOBOT KKCNOTH, 1T CKAAA,.

1.3

CTpyKTYpa Ta PYHKUIOHYBAHHA €YKAPIOTUNHUX KAITUH
KaiTMHa fAK enemeHTapHa oauHMua Xueoro. Metogu
AOCNIAKEHHA KAITUH. OCHOBHI BNACTMBOCTI | NpUHUKNK
6YA0BU EYKAPIOTUUHOT KNITUHM.

Knitueri - memBpanu, ix  ximiunuil - cknaa,
BAACTMBOCTI Ta OCHOBHI  PyHKUI
PEUCGBHH HEPES KAITUHHI MemBpaHU.
UuTONNa3ma, i KOMMOHEHTU: UWTOCKeEeT, OpraHenn Ta
BKAKYEHHA.

OpHomembpaHHI E€HAONNA3IMATHYHA  CiTKa,
anapar Tonbgxi, Bakyoni. JsomembpanHi
opraHenn: MmIiToxoHApii, naactuan {xnopo-, nemko — i
xpomonnactn). Mitoxonapil: 6yaosa, ¢yHKUIOHANBbHA
ponb. Xnoponnactu: 6Byaoea, ¢yHKUIOHANLHA  POnb
Xnoponaactie. ABTOHOMIA MITOXOHAPIA | xnoponnacTtie y
KNiTMHI.  Pubocomu: Byaoea, ¢yHKUIOHaAbHA  poAb.
UeHtpioni. OpraHean pyxy (aXryTvku, Bilku). fAapo:
6ypoBa, ¢yHKUIOHANBHA PONL. XPOMOCOMMU:  XiIMIUHMIA
cknag, 6yaora, d¢yHKuioHanbHa ponb. lanaoigHwi i
AMNACIAHUA Habopu xpomocom. FTOMONOTIYHI XPOMOCOMM.
OCHOBHI CTaHU XPOMOCOM: iHTEP(A3ZHUW HEKOMNAKTHUIA i

CTPYKTYPa,
TpaHCNOPTYBaHHA

opradenn:
N30COMM,

3HATHU | PO3YMITH

MeTtogu AochigmeHHs {ceitnoBa, enekTpouHa), AudepeHuinHe
ueHTpudyryBaHHsa. bynoBy i PyHKLIT KOMNOHEHTIB KAITUHKM. XIMIMHWA CKA3A  KAITUHHOI
membBpaHu. Poab mMembBpaH 8 KAITUHHIA B3aemopii. MexaHi3Mu TPaHCNOPTYBAHHA  PE4OBUH
yepes membpaHun. OcobAUBOCTI opranizauii KAiTMH eykapioTis. OCHOBHI CTaHW xpomocom. Ponb
agpa y 3bepexkenHi, nepegaui Ta peanizayii cnagkosoi inpopmayil. 3HaueHHA cTabinbHoCTI
KapioTUNy ANnA iCHYBaHHA Buldy. [PUuYnHK BIAMIHHOCTEH y OyZ0BI KAITUH POCAWUH, TBApHH,
rpubiB. 3IHAYEHHA NOHATL | TEPMIHIB: YKAPIOTH, AKTUBHUW Ta NACUBHUIA TPAHCNOPT PEYOBUH
uepes memopany, eHaouuTos {parounTos, NiIHOUMTO3), EKIOUUTOZ, NAA3MOAI3, AENNa3MOoNI3,
KPMCTH, TUAAKOIAM, NaMenu, MaTPUKC, CTPOMA, UWUTONNa3Ma, NAAIMOAECMU, OpraHenu,
BKAIOYEHHA, KAPIONAa3ma, XPOMOCOMKW, TOMOAOFIYHI XPOMOCOMM, ranaoigsuin i aunaoigHui
Habopu XpOMOCOM, XPOMATUH, HYKNEOCOMA, ULEHTPOMEDPA, NNeYi XPOMOCOMM, KapioTun.

YMITU

BU3HAYaTh NPaBUAbLHICTL 33CTOCYBAHHA BKAa3aHWX NOHATL | TEPMIHIB. XapaKTepu3yBaTh KAITMHY
AK ENEMEHTAPHY OAMHUUIO MKMBOrO. Bi3yanbHO pO3Ni3HABaTM  KAITUHW POCAKH, TBAapWH Ta 1X
ROMMOHEHTU. BCTaHOBNIOBATA 3B’'A30K MK OygoBOIO M BYyHKUIAMM KOMMOHEHTIB KAITHMHK.
PO3pI3HATU: GKTUBHMI | NACUBHWKI TPAHCNOPT PEYOBUH uYepe3 membpaHy, €K30- i enaOUKUTOS,
¢daro- i NIHOUMO3; ranaoiagHul i gMnaoianuil Habopw XPoOMOCoM; CTaHu xpomocom. NopisHoBaTH
OpPraMizauiio KNAITUH pocavn, rpubie, TBAPUH.

KAITUH:  MIKpPOCKONIA

onurivanom
3ritHo }




HagKOMMAKTU3aLIA Y
NoaBoeHHA

npoueci  KAITMHHOro  noAiny.
XpOMOCOM  yHacniaok pennikauyii  AHK.
Mop®hoNnoria  HaAKOMNAKTHUX /MITOTUMHUMX/ XPOMOCOM.
MoHAaTTA npo Kapiotun. fgepue, Moro ¢yHKUIOHaNbHa
pons.

1.4 | O6miH peuoeurH i nepeTeopeHHA eHepril 3HATU | PO3YMITU

Q6miH  peuosuH  (meTtafionism), Hore  3aranbHa | CYTHICTL | 3HaYeHHA: Npouecie aHaboai3my, Katabonizmy; NiArOTOBYOro evany po3LenseHHA

XapaKTEPUCTHKA. EAHICTL npouecie CUHTE3Y i | OpraniyHux pevyoBuH; T[AIKOANI3y; OPOAJIKHA; KWUCHEBOrO eTany pO3WenAeHHA OpPraHivyHnx

po3WenNeHHA PEYOBUH B OPTaHi3mi. peuosuH; GOTOCUHTE3y; xemocuHTesy. Ponb depmentie y 3abesneuenui npouecis obmiHy

ABToTpodHUA | retepoTpodHMA  TUNKM  KUBAEHHA. | peMOBUK. fxepena exeprii gna QoTo-, Xemo- i retepoTpodHux opraHismis. Axepena kapboHy

MircoTpodRi opraHizmu. ANA 3BTO- i reTepoTpodHUX OpraHismie. Kepena OpraHiyHUX PEeYOBUH GAA reTepoTpodHUX

PozwensneHHs peyosuH B opranismi  (Oeskuckese, | opraMismie. Mpuknagu astoTpodHMx (PoTOoCUHTETMKM: LianoBakTepii, BOAOPOLTI, POCINHU;

KucHeBe}. MoOHATTA AP0 raikonis, 6pogiHHa. NOHATTA npo | xemocuHTeTUKK: 3anisobakTepii, ciprosi Ta HiTpudikyBanbHi GakTepii}, reTepoTpodHux Ta

KAITUHHE AWXaHHA. MITOXOHAPIA AK eHepreTuyHa CTaHUiA | MiKkcoTpodHUx (eBrNeHa 3enera, KOMaxoigRi POCAUHN) OpraHi3miB. 3HaYEHHA NOHATL | TEPMIHIB:

KAITUHM. metabonizm, aHaboniam, kaTaboniam, aBTOTPODHI oOpranismu, doToTpodHi oOpraHizmuy,

®otocuHTes. OCHOBHI npouecH, WO BiAOYBAKWTLEA Y | xemoTpodHi opraHismu, reTepotpodHi opraHiamu, MmikcoTpodHi opradiamu, ¢GOToCUHTES,

CBITAO3ANEKHNX | CBITAOHE3ANEKHUX PeakUiax /CBITNOBIN | XeMOCUHTE3, rNikoNi3, BPOAIHHA, KAITURHE ANXaHHA, UMKN Kpefca, AUX3AbHWIA NaHUIoT.

Ta TemHoBid dasax/ dortocunTesy. Posc xnopadiny y | YMITU

CBITNO33NeXHUX peakuiax /ceithosa ¢aza/ dotocuuTesy. | BU3HAYaATU NPasBUABbHICTL 33CTOCYBAHHA BKA3aHUX NOHATE | TEPMIHIB. KnacudikysaTn opraizmu

3HaueHHA POTOCUHTEe3Y ANA icHyBaHHA Biochepu. 33 AXEPENOM OTPUMAHHA: eHeprii; KapboHy; OpraHiyHUX pevyoBMH. 3anucyBaTh CYMapHI

MOKATTA NPO XEMOCUHTES. piBHAHHA Npouecis GOTOCKUHTE3Y Ta SUXAHHA. MOPIBHIOBATH: gUXaHHA | GoTOCKMHTES; BpogiHHA i
AVXaHHA. AHAAI3YBaTK XIMIUHWIA T3 eHEPreTUYHUN PE3YALTATU: eTaniB PO3ILENAEHHA OPraHivuHKuX
cnonyk  (nigrotosuoro, 6e3KMCHEBOTO, KWUCHEBOTO); CBiTAO3anexHux /csitnosoi ¢asu/ i
CBITAOHE3ANEKHNX /TemHOBOT dasu/ peakuin doTocuHTey.

1.5 | 36epeeHHn Ta peanizayin cNAgKoBoi iHpopmayii 3HATU | PO3YMITH

FeHy, ix byposa i dyHRUiOHaNbLHA ponb. MosaiuHa Gygoea
reHa eyKapioTiB {eK30HW Ta IHTPpoHM). MOHATTA NPO rexom.
TpaHCKpUNLia: maTpuuHui cuHTes monekyn PHK. ModAaTtTa
NPO pPerynauitoc TpaHcKpunuyii.

biocuntes binkis {Tpanchayin). TeHeTwyHWin Kog i Horo
OCHOBHi Baactueocti. Ponb mMPHK, TPHK i pubocom vy
BiocunTesi Ginka. Pensnikauia AHK: HaniBkoHcepBaTUBHNIA

Byposy reHa. OcoOAvBOCTI Opradizauii reHomy npo- Ta eykapioTie. Ponb depmeHTiB y
3abe3neyendi npouecie TpaHckpunuil i Tpaucaauii. Cnocobun perynauil TpaHckpunuii Ha
NPUKAALI NAKTO3HOIO ONEPOHY NPOKAPIOTIB Ta ANBTEPHATUBHOTO CNNAUCHHIY eyKapioTie.

CyTHicTb | GionoriuHe 3HaueHHA: BioCUHTE3y BiNKie | HYKNEIHOBMX KUCAOT;, MITO3y, Meno3y,
KPOCHHrOBEPY; CTATEBOrO | HECTATEBOTO PO3MHQMeHHSAw. NAPTEHOTEHEY,
33NAIAHEHHNA; YepPryBaHHA NOKOAIHb Y munesqﬁ@@lﬂqms\?
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npuHumn. Moxatra npo penapaugio AHK. Pennikauia AHK i
KAITUHHUA uuKA. IHTepdasa i KniTuHuuia nogin, KinbkicTe
monekyn OHK i xpomocom Ha pi3HUX CTagiax KAITUHHOrO
uukAy. Mito3, OCHOBHI nNpouecH, Woe BiadbysaloTeca nig, yac
MiTO3y. Melio3 i Horo ocoBAUBOCTI ¥ NOPIBHAHKI 3 MITO30M.
®YHKLOHAAbHA PONb MeKo3y. MoHATTA Npo pekombiHaui
OHK nig wac meosy. Kpocunrosep.

YTBOpEHHA ramer i ixHe oB'€egHaHHA 8 3UroTy nig 4ac
3annigHenns. CrateBe pO3MHOXEHHA. OCHOBHI dopmu
HECTAaTeBOI0 PO3MHOMEHHA OPraHiamMiB (nogin waaxom

MiTO3y,  OpyHbKYBaHHA,  PO3MHOMEHHA  CNOpamu,
BEreTaTUBHE PO3IMHONKEHHS).

lHgmueigyanbHuiA  pO3BUTOK  Opradiamy  (oHTOreHes}.
EmBpioHanbHui PO3BUTOK. OcHoBHiI eranu

embpioHancHOro po3BuUTKY Yy Xxopaosux (apobnenus
3UroTH, yTeopeHHa Onactyam i ractpynu). fAsnwe
embBpioHanbHOT iHAYKUIT. [ORATTA npo audepeHuiauio
KAITUH nig wac embBpioHanbHOro poseutry. CT0BBYPOBI
KNiTuHKU. (iCAA33pOAKOBUIA PO3BUTOK Y TBApuH Ta WOro
OCHOBHI TMNK (HENPAMKIA Ta NpamMnin}.

PO3BUTRY TBapuH. ETanu emEpioHaNbHOTO PO3BUTKY Y TBapuK (APOGIHHA, YTBOPEHHA MOpYAN,

Bnactynu, ractpynn, audepeHuiauia KnitUH, rictoreHes, opraHorexes), asuue embpioHanbHOI
iHAYKU(l. BIONOrYHE 3HAYEHHA PO3MHOXKEHHA. 3HAYEHHA fIOHATb | TepPMiHiB: CNagKoBICTb,
MIHAMBICTL, TeH, FEHOM, EK30HW, IHTPOHW, TPAHCKPUNLIA, TPAHCAALA, TEHEeTUYHUIA Kop,
iHTepdaza, KAITMHHUA LuKkn, pekombirauia fHK, KpocuHrosep, OHTOreHes, emOpioH,
embpioHanbHa iHAayKkuia, OnracTyna, ractpyna, andepeHuiania KAITUH, 3anAigHEHHs, ramerw,
3UroTa, MiTo3, Melios.

YMITH

BU3HaAYaTU NPABUALHICTD 33CTOCYBAHHA BKA3aHWX NOHATL | TEPMIHIB. MOPIBHIOBATU: MITOTUUHUIA
1 MEHOTUYHUIA NOAINK KAITUHU; CTATEBE | HECTATEBE PO3MHOMEHHA; GYAOBY YONOBIMUX | KIHOUMX
ramer; NPAMUIA Ta HENpPAMWIA PO3BUTOK BGaraTOKNITUHHUX TBAPUH, MORKAMBOCTI | MeXaHi3MK
perexepauii OpraviaMy y pocanH i TBapuH, AHaNi3yBaTH: eTanu KAITMHHOIO UWKNY; Ga3uv mitoly i
meino3y; etanu GOPMYBAHHA CTaTEBUX KAITUH; Mepiogu OHTOreHesy y POCAWH i TBapuH.
BusHayaTh nepesarv nesHoi dopmu  (cnocoby) posmHONMEHHA. PO3pi3HATH: cnocobu
PO3MHOMERHA; GOpMU 33NAIAHEHHA; CNOCOGU BEreTaTUBHOIO PO3MHOKEHHS POC/MH | TBAPUH.
Knacupirysatn Tunin pocTy Opraciamis pisHWX LApCTe. BisyanbHO pO3ni3HaBaTW: KAITUHY HA
pisHux dasax MITOTMYHOro noginy; embpioH Ha pPi3HUX eTanax emBpIoHaNbHOrG PO3BUTHY.
Po3e'azysaTu enemeHTapHi BNpaBu 3 penaikauii, TPaHCKPUNU,iT, TpaHCAA L.

Po3gin 2. 3aKOHOMIPHOCTI CN3aAKOBOCTI | MIHAMBOCTI

2.1.

FeHeTMKa — HAyKa NPO 33aKOHOMIPHOCTI CNAfKOBOCTI i
MiHAUBOCTI OPraHi3mie

KNnacuyHi metoau reHeTUMYHUX  AocAaigweHb. QCHOBHI
NOHATTA rEHeTUKMN. OCHOBHI 3aKOHOMIPDHOCTI
dYHKUIOHYBAHHA rEeHiB Y NPOKAPIOTIB Ta eykapioTis,

3HATU | PO3YMITIK

MeTogn  reHeTMYHMX  AOCAIMMEHb  (riOpuaonoriuHui,  rereanoriyHMi,  NONYNAUINHO-
CTAaTUCTUYHMIA, LUTOTEHETUNHUMN, BioXiMIYKIWIA, BANIHIOKOBUIA), IXHI 0OCOBAMBOCTI Ta AlarHOCTUYHE
3HayeHHA. OCHOBHi 3aKOHOMIPHOCTI (YHKLIOHYBAHHA FEHIB Yy NPOKapIioTiB Ta eyKapioTie.
3HAYEHHA NOHATL | TEPMIHIB: anenb, reroTun, GEHOTUMN, AOMIHAHTHWUN anesnb, peuecuBHWA
anenn, roMO3UroTa, reTepo3nroTa, YUCTa Aikia, ridpua,.

YMITHU

Bu3HayaTW NPaBUAbHICTL 3aCTOCYBAHHA BKA3aHWX NMOHATL | TepMiHiB. PO3pisHATH: aneni ogHoro
Tin; AOMIHAHTHUA | peuecuBsHuin

CTaHW O3HaK. WCTOBYBATH NEBHUIA MeToq

Busrauatm cutyauii, B
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TeHETUYHUX AO0CNIAKEHD.

2.2. | 3aKOHOMIpHOCTI CNAAKABOCTI OPraHi3mis 3HATH | PO3YMITH

3aKOHOMIPHOCTI CNagKoBOCTi, BCTaHoBAeH! . Mengenem. | Mpasnno YUCTOTH rameT. 3aKOHU OAHOMAEHITHOCTI FIDPUAIB Neptuoro NOKOAIHHA {4OMIHYBaHHA),

Metog  nepesipku  reHotuny  ribpuaHux  0cobuH | PO3LLENSEHHSA, HE3ANeXHOr0 KOMODIHYBAHHA 03HAK, iX CTATUCTUMHUM XapakTep. MpPomiKHUMI

(aHanisyoue cxpewysaHHs). XapakTep ycnaakysaHHA (HenosHe AOMIHYBaHHA). KOAOMIHYBAHHA HA MPUKNAAI BUSHAYEHHA

MHOXUHHA Aif reHie. O3Haka AK pes3ynbTaT npesBy | rpyn KPosi AlAWHW. LUTONOTIYHI OCHOBK 3aKOHIB ¢naarosocTi . Mernaens. MprunHn BigxuneHb

HaraTbox redis. Baemozin reHis. 3yenneHe yCnagkyBaHHA. | NpU  po3wEnneHHi 3a (PeHOTUNOM Bif, TUNOBUX KIALKICHWUX CIBBIAHOWEHL, BCTAHOBAECHUX

XpOMOCOMHA TeOPIA CNAaAKOBOCTI. r. Menaenem. Tunun B3aemogii anenis 0JHOrO Ta Pi3HUX reHiB. MexaHi3mu BW3HAUEHHA CTarTi.

[eHEeTUYHI OCHOBW BU3HAYEHHA CTaTi y pi3Hux rpyn | Opuuudy  3uenaeHoro (y Tomy wucni 31 cTatrio) ycnaaxkyBaHHA. OCHOBHI  NOAOMEHHSA

Opradizmis. XpomMoComHe BU3HAYEHHA cTaTi. | XxpOoMOCOMHOI Teopil cnaakosocTti. MNpWuMHKM CNAgKOBUX 3aXBOPOBaHb AKAUHKU. CyuvacHi

YcnagkysaHHa, 3uensiede 3i CTaTTio. MONEKYAAPHO-TEHETUYHI METOAU AOCCAIAKEHL CNAAKCBOCTI AKOAUHU. 3HAYEHHA MOHATL |

XPOMOCOMHUI aHANI3 AK METOJ, BUABMEHHA NOPYWEHb Y | TEPMIHIB: CTaTeBi XPOMOCOMM, AYTOCOMM, TOMO- Ta reTeporameTHa Crath, aHanisyloue

CTPYKTYpi KapioTuny. CXpeLLyBaHHA, reHoPoHA, CNAAKOBI 3aXBOPIOBAHHA.

CnaaKoBi 3aXBOPKOBAHHA | BAAW AIOAUHK, 33XBOPKOBaHHA | YMITU

AOOUHN 3i CNAAKOBOK CXMABHICTIO, IXHI MpuuuHn. CyyacHi | PO3pi3HATU: TUNKM B3aEMOAIT anenis 0AHOrO reHa (NOBHE AOMIHYBAHHA, HEMOBHE AOMIHYBAHHA,

MONEKYAAPHO-FEHETUYHI MeToaM A0CAIAMEHb CNAAKOBOCTI | KOAOMIHYBAHHA)Y, TUNKU YCNAAKYBAHHA O3HAK Y NI0AMHU {ayTOCOMHO-PELeCUBHE, ayTOCOMHO-

NIOANHN. AOMIHAHTHE, 3uenfeHe 3i cTaTTie). BulHauatM: po3noain ¢$eHoTUNIB HAWAAKIB NicAn
CXPeULyBaHHA OPraHi3mie 3 NeBHUMK reHoTUNamMK (i HaBNAKKN); MOXANBI FEHOTUNW NPU 4aHOMY
deHomuni (i HaBnakW). AHanizyeaTU: KapioTMnW, pPOACBOAM  AGAUHU;  PE3YNbLTATU
MOHOriBpuAHOro 1 AWriOpMAHOro CXpelllyBaHHA | BU3HAYaTU TUN YCN3AKYBAHHA O3HaK.
MopisHiosaTn HACNIAKW AHANI3YIOUOrO CXPEeLyBaHHA NPU He3anexHomy Ta 34enAeHomy
yCnaakyBaHHi. PO38’AasyBaTM TWUNCBI 3agaui 3 reHeTMKM Ha: MOHOribpuaHe i avribpugHe
CXPELLYBAIHHA, B3aEMOAIID anenie oOAHOrO reHa (noBHe |  HEMNOBHE AOMiIHYBaHHA,
KOAOMIHYBAHHA); 34enfeHe 3i CTaTTo ycnagkyeaHHsa. QOrpyHTOBYBATMI LIAICHICTL reHotuny;
3HAYEHHA BMBYEHHA 3aKOHIB CN3AKOBOCTI ANA NPAKTUYHOT AIANGHOCTI AI0AWNHM.

2.3 | 3akoHomipHOCTi MiHAMBOCTI OpraHiamis 3HATU | PO3YMITU

Moagudikayiina (HecnaaKoBa) MIHAMBICTL, 1T NPUUUHMK,
Hopma peakuii. BapiauiiiHwi pag Ta sapiauinHa kpuea.

Cnagrkoea MiHAMBICTG Ta 1T BMAU: KOMBIHaTMBHA i
myTauinHa. Jxepena KomBiHaTUBHOT mMiHAMBOCTI. MyTauii
Ta iXHi BNACTMBOCTI. TUNKM MyTaUin (FEHOMHI, XPOMOCOMHI,

Depena KomMBIHATUBHOT Ta MyTaLiAHOT MiHAMBOCTI. MPUUUHU MOAUPIKAUIMHOT MIHAWMBOCTI.
NPUUMHA BUHUKHEHHA MyTalii. POAb B3aeMOAii reHOTUNY Ta YMOB AOBKIANA Yy QOpmMyBaHHi
$eHoTuny. AanTMBHUMA xapakTep MOANIKaAUIMHUX 3MiH. 3HAYEHHA KOMBIHATUBHOT MIHANBOCTI.
Bnactugocti myTauii, 3HaueHHs myTauin y nﬁigg;iﬁ;ﬁ TTi AKOAWHU. 3aKOHOMIPHOCTI
Komb6iHaTuBHa

KOMBiHATMBHOT Ta MyTauiliHO| anusocn/’émasggﬂa’\hwnm
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TOUYKOBI; COMATUMHI Ta reHepaTueHi). MytareHdi dakTopwm
{dizunyni, ximiuni Ta Gionoriuni).

MIHAUBICTE, MOANDIKALLINHA MIHAUBICTE, HOPMA peaKLii, MyTauii, myTarenHi GakTopu.

YMIT!

BU3HauaTH NPABUABHICTL 3aCTOCYBAHHA BKA3aHUX NOHATL | TePMiHIB. PO3NI3HaBaTUM CNagKosy i
HECNAaAKOBY MIHAMBICTL; BUAM CNAAKOBOI MIHAMBOCTI. PO3PI3HATM: MyTareHHi GaKkTopu; TUMU
MyTaui, MOPIBHINBATH: BUAWM CNAAKOBOT MIHAMBOCTI; MYTaUiAHY i MoaudiKaUiMHY MIHAMBICTL.
AHanisyBatu: sapiauitH1i pag i eapiauiitHy kpuey.—OO6rpyHTOBYBATW: 3ax04u 3axXuCTy
OpPraHiamy 8if BNAWBY MYTareHHUX YMHHWKIB; POAb MyTaLiK B €BOAIOLI OPraHi3miB.

2.4. | Cenekuia opradiamis. biotexHonoria 3HATU | PO3YMITU
MoHATTA nNpo  copT POCAWH, NOpoAYy TBapuH, wWwTam | MeTogu i 3asgadHa cenekuii. OcobnuBocTi ceneKkuii pocAuH, TBapUH, MIKPOOPraHi3mis.
MikpoopraHiamie. WTyynnid gobip (iHauBigyanbHU! Ta | 3HAYEHHA: 3aKOHIB FEHETUKW ANA CENEKLIT; NOAINNOIAIT B CeNEKLiT POCAUH. BIOAOTIYHE 3HAYEHHA
macosuin). CnopigHeHe | HecnopigHeHe CXpeuyyBaHHs, | ABUWA rerepoznucy. MNpuumumn reteposucy. CnocoBu NOAONAHHA CTEPUALHOCTI MIPKBMGOBUX
mixBuaoBa (Bigganewa) ribpuausania, ix reHetwudi Ta | ribpmais. NPUHUANKU CTBOPEHHA Ta 3aCTOCYBAHHA [EHETUHHO MOAMPIROBAHUX | XMMEPHMX
6ionorivHi Hacniakn. FeTepo3uc Ta HOro reHeTHYHI OCHOBU. | Opradizmie. HanpamMkn AOCNIAMKEHL Ta CyYacHi AOCATHEHHA BIOTEXHOAOrIN, 3HAYEHHA NOHATD |
MOHATTA NPG OCHOBHI METOAM (| 3aBABHHA CENEKLL. TepmiHiB: COpPT, nNopoga, wWTam, WTydHuit gobip, ribpuauzadin, iHOpuauvHr, aytbpuawwr,
MeToau MOANEKYAAPHOT rEHETMKM AK OCHOBA CYYACHUX | FETEPO3UC, KNOHYBAHHA, KNGH, FEHETUYHO MOAUGIKOBaHI OPraHiamu, XumepH.
6ioTexHONOriN: noniMepasHa NAHLIONOBa peakuin, reHHa | YMITU
iHKeHepia, KNOHyBaHHA [HK, kAiTMHHA iHkeHepia. | BU3HAYaTH NPaBUANLHICTL 3aCTOCYBAHHA BKA3aHWX MOHATL | TepmiHie. Po3pisHaTM. dopmu
KnoHyBaHHA  OpraHiamie. [eHeTUuHO  MoAMdikoBaHi | WTydHOro A060py, CMCTEMM CXPellyBaHb OpraHi3mie. BU3HAYaTU reHETUYHI HACAIgKW Pi3HWX
opraniamnm  {TMO): NpUHUMNKU  CTBOPEHHA | Hanpamku | CUCTEM  CXpeulyeanb  opraHismie.  [pOrHO3yBaTM  HACHIAKW  33CTOCYBAHHA  CyvacCHMUX
BUKOPUCTAHHA, BioTexHonorii. OULIHIOBAaTM Nepeeard Ta MOMKAUBI  PUIUKU  BUKOPWUCTAHHA  FEHETUYMHO-
moaundikoBaHUX OpraHiamie.
Poaain 3. Biopisnomaditra ]
3.1 | CucremaTuka — HayKa Npo PISHOMAHITHICTL OPraHiamiB 3HATU | PO3YMITI -

BIOPI3HOMAHITTA HAWOoI NAAHETU AK HACNIHAOK EBOALOLYL.
Cy4aCcHa cucTEMa OpraHivHOrO CBiTY (gomeHu: Apxei,
GakTepii, EykapioTy). OCHOBHI TAKCOHOMIUHI OOMHMLI, AKI
33CTOCOBYIOTb Yy CUCTEMATULI OpraHiamis. Bug Ak OCHOBHA
CUCTEMATHIHA OAUHMLA. BionorivHa KoHUeNnuis BuAay.
CydacHi kpuTepii BWAy. T[lOHATTA npo  dinoreHeTUuHy
cucrematmry. Cnocobu  rpadivuHoro  BigobpaeHHa
CNOPIAHEHOCTI CUCTEMATUYHUX FPYN OPraHi3mie.

Cy4acHy cucTemy opraHiMHoro cBity. CydacHi NPUHLMTUA HBYKOBOT CMCTEMATUKW OpraHi3mis,
OCHOBHI TAKCOHOMIYHI OgMHULL. NPUHLLWN IEPaPXIYHOCTI TAKCOHIB ¥ cucTemaTmui. MpuHumn
NOARIKHUX HA3B OpraHiamis. CyTHicTe HionoriyHoi KoHyenuii sugy. CyyacHi Kputepii Buay.
3HaYeHHA NOHATL | TEPMIHIB: BIOPIZHOMAHITTA, AOMEH, TAKCOHOMIMHA OAUHULA, CUCTEMATUKA,
HOMEHKAATYpa, kNacudikawis, BUA, TAKCOH, dinoreHes, GpinoreHeTUUHa CUCTEMATUKA,
mMOHOINeTUYHA rpyNa, KNagorpama, GinoreHeTUIHe gepeso.

YMITH //—,—:\
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CUCTEMATUUHKX FPYN OpraHiamie. BCTaHOBANKOBATU pigeHb CNOPIAHEHOCTI BUAIB Ha NiacTasi
aHani3y ixHix kapioTunis.

3.2 | Bipycu. Bipoigu. Mpionn 3HATWU | PO3YMITH
Ocobnusocti opraHizauii 1a ¢yHKUiOHYBaHHA BipyciB. | XiMiuHWUIA CKNag, 0coBAMBOCTI ByaOBU Ta BiATBOPEHHA BipYCiB. MEXaHi3MM NPOHWKHEHHA BIpYCiB
rnotesn noxoaweHHa sipycis. Posb BipyCiB y eBOAWOUIN, | B OpraHiamm nM0auHKW, TBapuH, pacavH, baktepii. Waaxu BuxoAay Bipycy i3 KNiTUHWU. Bnaus Bipycy
NORATTA NPO FOPUIOHTAALHE NEepeHecerHA reHis. WAaxy | HA KAITUHY-Xxa3siHA. TPUKAAAN 3aXBOPIOBAHbL AICAUHN, AKI COPUYUHAKTE BipycH (noniomieniT,
NPOHUKHEHHA BIPYCIB B OpraHismuM pocauvH, Teapur Ta | rpun, CHIA, renatutuy, eduedanit, kip, napotut, PBI). 3HayeHHA NORATL | TEPMIHiIB: Bipych,
AAWHU.  B3aemoais  BipyCiB 3 KAITUHOK-XAa3ATHOM. | Kancua, cyneprancua, Bipoigun, npioHu, BakuuHauia, 6ioaorivnuil mevog 6opotebu.
BUKopucTaHHA BIpYCiB Y TeHeTU4HIN  iHxedepii Ta | YMITU
biosnoriuHux metonax H0poTLBU 3i WKigAMmMenmMu Bugami. | BUIHAYATU NPABUALHICTL 38CTOCYBAHHA BKa3aHUX NOHATL | TEPMIHIB. BizyanbHo po3nisrasaty Ta
NpodinakTka BipyCHUX 3axBOpHOBaHb AwxavHu. NoraTtTa | xapaktepuaysatu  BakTepiodarn, apeHoBipycHu, BipycM THOTIOROBOT  mMO3aikk, rpuny,
NPO BaKUMHAUIKO, imynoaediuuty nwoandn. O6fpyHTOBYBaTH 3axoau NpPodiNaKTUKM  BIPYCHUX 3aXBOPIOBAHb
fTOHATTA NpO BipOiaK, NPioHMU. noAnHK, HeobxiaHicTe rnofaNLHOIG KOHTROAKD 33 BipyCHUMM iHPEKUiAMU NI0AUHK, TBAPKH i
POCAUH B Cy4acHUX ymoBax. QUIHIOBATM NEPCNeKTUBIN BUKOPUCTaHHA Bipycis y BioTeXHONOrIAX.
3.3. | AipokapioTusHi opraHismu 3HATK | PO3YMITU
Byaoea KAITMHU npokapioTie. MpokapioTuudi opradizmu | ByaoBy KAiTMHKU npokrapioTie. Oco6AMBOCTI opraMisauii, XUBAEHHA, AWXAHHA, PO3MROKEHHA
(apxei, BakTepii}, ocoBausocTi IXHLOI OPraHis3auli Ta | NPOKAPIOTUUHUX OPraHi3miB. 3HaueHHA apxer | Gakrtepii. flpurnaan OGakrepin {Kkuibkosa
GYHKUJOHYBAHKA. TUNK XUBNEHHA (POTO- | XEMOCHHTES, | NANUUKA, XONEPHWI BIOPIOH, 30M0TUCTUI CTadINOKOK, uiaHoBakTepii: cnipyaiHa, HOCTOK).
retepoTpodHe) i auxavHa (aHaepobHe i aepobGHe} | Mpuknagu 3axBOpIOBaHb NIOAMHKW, AKI CNPUYUHAIOTE OakTepii (aWrina, gudTepia, KawAKok,
NPOKapioTUUHKUX Opraniamie. Po3muOXerHa (nogin Ta | Tybeprynbos, xonepa, Tud, ckapnatmha, 6OTYNI3M, CANbMOHENLO3, NpaBeub), WAAXU IXHLOT
BPYHbKYBARHA KAITUR} | 06MIH CNAAKOBOI iHPOPMaLiEld | nepeaadi. 3HAYEHHA MOHATL | TEPMIHIB: NPOKapIOTUYHI OpraHiamu, HyKNeOia, Ko rorauis,
{kOH'IOfaLin) Y NPOKAPIOTUUHUX OPraHi3mis. B3aemO3B'A3KM | IHUMCTYBAHHA, MyTyaniam, KOMEHCaNism, napasutusm, Hitpudikauia, aeditpudikauia,
NPOKAPIOTUMHUX OpraHiamis 3 iHWWMK  oprarismamn | a3otdikcauia.
{myTyaniam, KomeHcaniam, napazntusm). Poae npokapiorie | YMITH
y NPUPOAi Ta UTTi nloanHn. XeopoboTeopHi Baktepii Ta | BU3HaYaTU NPaBUALHICTL 3aCTOCYBAHHA BKA3AHWUX NOHATL | TepMiKis. BisyanbHO po3nizHaBaTM
3aXBOPIOBAHHA  NIOAMHM, WO  HUMKW  BUKAMKAOTLCA. | Popmu GakTepin. Po3pisHaTi apxei i bakTepii. MopisHosath 6yA0BY KNITUH NPO- Ta eykapioTie.
NpodinakTuka Ta AikyBaKHA BaKTepiaNbHUX 3aXBOPIOBaHL. | BCTAHOBAKOBATW TUN B33aEMO3B'A3KIB NPOKAPIOTIE 3 iHWWMK opraHismamun. O6rpyHTOBYBaTH
3axoaM NpodIiNakTUKM Ta NikyBaHHA HakTepianbHUX 33axBOpOBaHb. OUIHIOBATM NEpCNeKTUBMK
BUKOPUCTaHHA BakTepiid y BioTexHonoriax.
3.4 | Bopopocri 3HATHK | PO3YMITU
Ocobnuveocti  Gyacen Ta npouecie  xutreaiansrocti | Ocobausocti Byaosm Ta npouecie kuTTeA]
OAHOKMITUHHWX  Ta  BaratokniTMHHUX  BOAOPOCTEN. | BOAOPOCTEN. [OWKUPERHA, PiIZHOMAHITHI
flpeacTasHnKu BOAOPOCTEN: 3eneni BOAOPOCTI oy
=




(xnamipomoHana, xaopena, YNOTPUKC, CNiporipa, yAoBa),
AiaTomosi BoaopocTi (nivyanpia, Hasikyaa), Bypi BogopocTi
(naminapia, ¢ykyc, capracym}, YepeoHi BOLOPOCTI
(nopdipa, pinodopa, kopaniHa).

NpeACTaBHUKIB. HeobBxiaHi YMOBU AAA NOWMPEHHA BOAOPOCTEN. 3HAUEHHA NOHATL | TEPMIHIB:
300CN0OpPU, TaNOM/CNaHe, NipeHaia,.

YMITU

BY3HAWATHU NPABUABHICTE 3aCTOCYBAHHA BKa3zaHUX NOHATL i TepmiHiB. BizyanbHO po3nizHasaTy 1a
XapaKTepu3yBaTv BKasaHi BUAKU soaopocteil. loackiosatn ocobamnsocti ByaoBu BOAOpOCTEN AK
pe3ynbTaT aganTauii 40 cepe0BUILA MeLWKaHHA,

3.5

PocanHu. BeretatusHi opraHn 1a Muiteei yHKUT pocant
KniTuHKU pocauH. OCHOBHI rpyNu TKAHWUH POCAUH: NOCTIAHI —
NOKPUBHI (WKIPOYKa, KOPOK), NPOBIAHI (CyanHn, cuToBMAHI
Tpybku), ocHOBHI (POTOCHHTE3YIOHE, 3aNacaioya, B TOMY
YUCNbl EHAOCNEPM, MEXAHIUHA); TBIPHI — BEpxiBKOBA |
6iuna.

3aranbHa XapaKTePUCTUKE POCAWH. 3HAYEeHHA POCAUA.
KopiHb. Buau KopeHis (ronosBHui, A0AaTKOBI, BidHi).
Kopexega cuctema Ta il TMNM (CTPUXKHEBA, MUYKYBATaA).
30HU KOpeHAa Ta X PyHKUL. BHyTpiwHa GyaoBa KOpPeHA B
30HI KOPEHEeBUX BONOCKIB. Bugo3minun KOPEHA
{(kopenennogu, bBynbGokopeHi, AvxanbHi, ONOPHI, 4inki,
NOBITPAHI, KOPEH] — NPUCOCKK).

MNariH, MOro OCHOBHI YacTUHU (BY30N, MiKBY3AA, NUCTKOBA
nasyxa). TMNU NAroHiB: NPAMOCTOAYI, BUCXigHI, BUTKI, YinKi,
NOB3yYi, CNaHKi. BpyHbKa — 3a4aTKOBWI nariH. byaoea
GpyHbKU (NYCKM, KOHYC HAPOCTAHHA, 3a4aTKOBI AWUCTKM).
PisHoBMAM OpyHLOK 33 pO3TalWYBaHHAM HA MaroHi
{sepxiBkoea Ta Biuna/nasywHa/), 3a Byaosoio (BeretTaTweHi
Ta reHepaTusHi/keiTkoBi/). Byaosa narona: crebno va
AUCTKWU.  TanyeHHs naroHa, GOPMYBAHHA  KPOHW.
BMao3miHW naroHa: nig3zemHi {KopeHesuvue, nNig3emua
crebnosa  bynwba, uubyauna, OynsbounbynuHa) Ta
Haa3emHi (Byca, BYCUKMW, Hag3emua cTebaosa Gynwba,
KOAOUKHN).

Crebno. BHyTpiwHa 6yaoBa pepes’aHucToro crebna
{cepueBuHa, aepeBuHa, rambin, ny6, KOPOK, CEPUEBUHHI
NPOMEHI, pivHi Kinbua),

3HATU | PO3YMITU

OcobansocTi Gyaoen KAITUH POCAUH. TUNKM POCAUHHUX TKaHUH, ix Bya0oBY | dyHKLil. O3HaKu, Ak
BIAPIZHAIOTE POCAUHMU Big THWUX EYKAPIOTMMHUX OpPranismiB. OyHKLii BereTaTWBHUX OpraHis
pocnuH. OcoBAMBOCTI 30BHIWHLOT i BHYTPIWHLOT DyaoBW BereTaTMBHUX OPradiB POCAUH.
Ocobnusocti BynoBu KOpeHennogis, niagzemMHWUX BMAO3MIH nNaroHa. bionoriyHe 3HaueHHA
BUAO3IMIH BereTaTMBHUX OpraHie. B3aemo38’A30K MiK Y3CTUHAMM POCAMHHOIC OPraHismy.
MexaHizmmn, AKi 3a6e3neuyioTh NEpemileHHA PeyoBUH NO PocanHi. OCcoBANBOCTI | 3HaYeHHA B
RUTTI POCAMH MIHEPANBLHOMO JKWUBAEHHA, npouecis GOTOCUHTE3Yy, AUXaHHA, TpaHCnipawii,
Auctonaza. Ymosu, HeaOxigHi anA 3aiicHeHHa doTocuHTesy. Cnocobu peryaayil TpaHcnipadyii.
Bnaue Ha piseHb TpaHCnipauii craHy atmocdepu HABKOAO AUCTKA, CTaHy FPYHTY, PO3MIipy i
KINbKOCTI MCTRIB, KINBKOCTI NPOANXIE. MPUCTOCYBaHHA A0 3MEHWEHHA TpaHenipadii. Peryaatopu
POCTY POCAUH. 3HAYEHHA NOHATL | TEPMIHIB! CYANHHO-BONOKHUCTUHM NYYOK, Kambiin, kcunema,
$noema, BUCXigHUN | HUIXIOHWIA NOTOKU PEMOBVH, KOPEHEeBWI TUCK, MPUCUCHA CHUAA AUCTKIB,
¢iToropmonu, GiTOHUMAN, BiYHO3EABHI POCAUHU,

YMITU

Bu3HaAuaTH NPaBMAbHICTL 3aCTOCYBAHHA BKa3aHUX NOHATL | TepMmiHie. BilyanbHo po3nisHaBaTv Ta
XapaKTEPU3YBaTU: TKAHWHU POCAVH, BETETaTUBHI OPraHu POCAU; BUAW KOPEHIB; TUNK KCPEeHEeBUX
CUCTEM; BUAO3MIHM KOPEHAI; 30HU KOPEHA, e/IeMEHTU BHYTRIWHBLOI BGyAOBWU KopeHua Ha
fONepPEeYHOMY 3pi3i; ENEeMEHTU NArOH3; TUMU TANYKEHHA NAroHa; TUfIM NaroHis, BUAO3MIHU
NaroHa; eNemMeHTHn BHYTPIWHLOI OygoBU aepeB’AHUCTOrO cTebna; enemeHTM 30BHIWHLOI Ta
BHYTPIILHLOI OYAOBU AWCTKA; TUNM XUAKYBAHHA Ta AIUCTKOPO3MILWLEHHA; NPOCTI Ta CKNAgHI
ANCTKU; HEPEWKOBI Ta CUAAYI AWCTKW; Na3ywHi AMCTKKU; enemenTn Dyaoeu OpyHbkW; TUNM
6pyHbOK. MNOPIBHIOBATH: MUUKYBATY Ta CTPUXKHEBY KOPEHEBi CUCTEMMU; reHepaTUBHI i BereTaTUBHI
6pyHbku 33 Hyaoecto | GyHKLIRMU; NpoLecy GOTOCUHTE3Y | AMXAHHA ¥ POCAUH. YCTaHOBNIOBATH:
BIANOBIAHICTE MiXK KAITMHAMKU | TUNaMK POLAMIEHEETKAHUH; B33aEMO3B'A30K M Byaosoio Ta
DYHKLIAMUY POCAMHHUX TKAHWH; eaae%ﬁé&ﬁc&([wﬂ( \mosom Ta QYHKUIAMKW BereTaTUBHUX

opraHis. PO3pISHATU: BUCXIAHWI Ta %M%sa_mgﬁinmét:ﬁ; PeuoBUH, i CKOMIYHI pyxu
pocauH. TIORCHIOBATH: NPUYMHK BiaklifmagTeil DocauHiy kAiTH; (0O STMBBETHGY peiy Hochun
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Nuctok: 308HIWHA Gypoea (ocHOBa ANCTKA, YePEWOR,
JIMCTKOBA NAACTMHKA, NPUAKCTKM), BHYTpiwHa Oyaosa
(ocHoBHa TRaHMHaA- cToBnNYacTa i rybyacta, npoauxm,
MUAKK (aepeBuHa, AyB), KyTUKYAA, WKipouka), $yHKUI
HUAKYBaHHA AWCTKIB: NapanencHe, AyroBe, nanbyacre,
nipyacte, suabYacTe. JIMCTKOPO3MILLEHHA: NOYeprose,
CYNnpoOTUBHE, Kinbdacrte. BUAO3MIHWM  AUCTKA  (BYCUKM,
KOKOUKU, AYCOYKU, JIMCTKU-NACTKU KOMAXOIAHUX POCAUH).

Jtucronag.  HMuTTeBi  PYHKULIT  POCAUH:  KUBNEHHA
(minepansHe, QOTOCUHTES), [OUXaHHA, TpaHcnipauin.
MepemilleHHA peyoBuH MO POCAMHI. PicT i po3suTok

pocAnH. Pyxu pocauvn (pocToBi, rirpockoniuxi}, Perynauin
WUTTEBUX GYHRUIN Y POCANH.

AR PE3YNLTAT OPUCTOCYBAHHA IX A0 XUTTA HA CyXOACAIL [l0BOANTU LIAICHICTL OpraHiamy POCAUH.

3.6

FeHepaTHBHI OpraHn NOKPUTOHACIHHUX POCAVH

ByA0Ba KBITKWU: KBITKOHIKKA,; KBITKOAOKE, TUUMHKA (NnAAK,
rHi34a 3 nuAkom, ByAOBa NUAKGBUX 3epeH, TUYMHKOBA
HUTKa); YawoNMCTKU (Yaweyka); Nenloctku {BiHOYOK);
OLBITMHA;, MATOUKa (NPpMWMOUYKA, CTOBMNUUK, 3aB’A3b
{BEPXHA | HWKHA) 3 33POAKOBUMU  MILKAMM B HACIHHUX
3ayaTkax). OyHKUil KBITKN. Pi3HOMAHITHICTL  KBITOK
(oaHOCTATEBI Ta ABOCTATEBI, roNi, 3 NPOCTO Ta NOABIMHOK
ouBiTHHOKW). Dopmyna KeiTKW. Cyupitra. TUNM CYUBITb
(npocTi - KWTUUA, NO4ATOK, TONAOBKA, KOWWK, LUMUTOK,
30HTUK, 0OPOCTUM KOANOC; CKNAAHI - CRAAAHMIA KOAOC,
BOSIOTb, CKAGAHUN WMTOK, CKNAAHWUI 30HTMK). 3anuneHHs
Ta WOro pisHOBMAM (CamMO3anUASHHA Ta nepexpecHe
3anuneHHsa). OcHoBHI cnocobu nepexpecHoro 3anueHHA
{3a ponomorow BiTPY, Komax). ApanTauii poCAMH A0
cnocoby 3anuneHHs. MoAgiliHe 3anAinHeHHA Yy KBITKOBWX
POC/INH.

YTBOPEHHA HACIHUHK Ta naogy. PyHKUIl HaCiHUHKM Ta
naogy. byaosa HACiHUHKU: WIKipKa 3 OTBOPOM, 3apoAoK
(3apoakosuii HOpiHeup, niacim'anonLHe KOAIHO,
cim’'apona, pybuvk). byaosa naoay (TpeOXWaposa CTiHKa i

3HATU | PO3YMITU

ByAaoBY i GyHKLiT KBITKKW, HACIHWUHK, NAcAy. BiONOriUHE 3HAYEHHA: CYUBiTb, NAOAIS, NOABINHOIO
3anAigHeHHA, 3aMWAeHHA, Nepiogy CNOKOW HaciHMHWU. OcobauBoCTi OyaosBu: HACIHUHWK
OAHOACABHUX Ta ABCAOABHWUX POCAWMH; Pi3HWX TUNIB NACAIB. 3HAa4eHHA NOHATL | TepMmiHis:
nuAKOBa TpyBKa, NUAKOBXIA, eHA0CNEPM.

YMITU

BiayantHO po3ni3HaBaTU Ta XAPaAKTEPU3YBATU: enemeHTU OyAOBM KBITKWM, HACIHUHK;  KBITKKW
OAHOCTATEBI Ta ABOCTATeBi, roAi, 3 NPOCTOK Ta MNOABIMHOKY OUBITUHOK; TUNW CYUBITb; TMAW
naoais. Po3piaHATU: ABOCTaTesi, OAHOCTATEB, CTEPUALHI KBITKM; OAHOAOMHI Ta ABOAOMHI
POCAUHN; KBITKM 3 NPOCTOC Ta MOABIMHOI OUBITMHOI; NPOCTI Ta CKA3AHI CYUBITTA; CyXi
(pO3KpMBHi 1 HEPO3KPMBHI) Ta COKOBWTI NAOAKM; OAHOHACIHHI Ta BaratoHaciHHI nacau.
AHanizyeatn daopmyay Keitkn. BcraHoBABaTU B3aemMO38'A30K MK BYA0BOKD Ta QyHKUiAMMK

YACTMH KBITKW., Buanauaty: cnocib 3anunenns 3a 6y40B010 KBITKKM; CNOCiO NnownpeHHa nnogis 3a
ix bynosoto.

3 opuriNanom
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HaciivHa). Tunu nnopajs: cyxi (cim'AHKa, 3epHiBKa, ropix,
6i6, kopobouka, CTPy4OK, CTPy4YeuOoK), coKosuTi {npocTi -
KicTaHka, rapbByauHa, aroaa, nomepaHeds, abBayro; 36ipHi -
30ipHa KiCTAHKA, CYHUUMHA; cynnigas. Mepiog CNOKOKO Ta
YMOBW NPOPOCTAHHA HACIHVHU.

3.7 | Pi3HOMAHITHICTE POCAUH. POIMHOMEHHA POCAMH 3HATH | PO3YMITU
MOHATTA NP0  HMUTTEBUIA UWMKA pPOCANH  (uepryBaHHsa | 3aranbHi 03HAKKW POCAUH yKazaHux rpyn (0coBaMeoCTi Bya0BKU Ta POZMHOMKEHHSA, Nepesaskatoye
HEeCTAaTeBOrQ Ta CTATEBOrO MOKOANIHb). ¥ KMTTEBOMY UUWKAI NOKONIHHA, Koro ocobausocTi). Bnams ocobausoctelt 6yaoeun |
3aranbHa XapakKTEPUCTUKA, OCOBAMBOCTI NOLIMPEHHS, | PO3MHOXKEHHA HA  MOWUPEHHA pocaAnH. [pUYMHK, WO  3YMOBAIOIOTE  NAHYBAaHHA
3HAYEHHA  MOXiB, NNayHie, XBOW\iB, NanoOPOTeN, | NOKPUTOHACIHHUX POCAMH y CydacHid $nopi. BiaMIHHOCTI OAHOAOABHUX NOKPUTOHACIHHUX.
rOMIOHACIHHUX, MOKPUTOHACIHHUX., 3HaYeHHA ¥ NPUPOAI Ta XUTTI AIOAUHW POCAWH YKA3aHUX rpyn. Popmu i cnocobn pO3IMHOKEHHSA
Pi3HOMaHITHICTE pocauH: Moxu (noaitpux, mMapwaHuia, | pocauH. BionorivHe 3HAYeHHA BEreTaTUBHOIO PO3IMHOMKEHHA pPOCAUH. 3HAYEHHA MOHATL i
cdardym); fiaaysu {cenarinena, 6GapaHeub 3BUYANHUINA, | TEPMIHIB: POIMHOMEHHA, KUTTEBUIA LMKA, cnapa, cnopodit, rametodit, cnopaHrii, rameTamrii,
naayd OynasosugHui);, Xeowyi {xeow, noaAbOBuUN, XBOt | apxergrii, aHtepuail.
nicosnia); Nanopomi (WHTHUK MONCBIYNIA, OPAAK, AUCTOBUK, | YMITH
CTPayCHUK, caneeinin}, fonoracinri (riHKro asosonatese, | BusHauatn NpaBUBHICTE 3aCTOCYBAHHA BKA3aHUX NOHATL | TepMiHie. BisyanbHO po3nisHasaTti Ta
TAC ArigHWA, Tya, KUNApMc, COCHA, AAMHE, MOAPWHA, | XapaKTEpW3yBaTW: BKa3zaHi BUAN POCAMH; CNocobU BEreTaTUBHOIO PO3MHOMKEHHA (MKNBUIKIBAHHA,
AN0BELL, KeAP, BebBiiA AUBOBUKHE, edeapa, CaroBHUK); | WENAeHHS, BIABOAKAMHU, KOPEHEBUMHU NAPOCTKAMN, BWAO3MIHEHUMU NATOHAMMY).
Tokpumonacinki  {Kanycradi/Xpecrousiri/: rPULMKK, | PO3pi3HATK: CTaTeBe | HecTaTeBe NOKOAIHHA MOXIB, NANOPOTEN, XBOWIB, NAAYHIB; popmm i
peAbka AWKA, Kanycta, ripyMua, panc; Po30Bi: CyHWUA, | cnocobu po3MHOMKEHHA POCAUH. MOPIBHIOBATU: CTATEBE | HECTATEBE PO3MHOMEHHS POCANH;
wunwuha, ropobuda, abaywa, euwwa; HUTTEBUIA LIMKAN POCAUH, WO PO3MHOKYHITL COPaMM i POCAUH, O PO3MHOMKYIOTHCA HACIHHAM;
Bobosi: Fopox, KBacoNs, KOHIOWKHA, PoBiHia/Gina akauin/, | rosonacimmii NOKPUTOHACIHHI POCAWHM 33 BYA0BOKD | 0COBANBOCTAMU PO3MHOKEHHS.
nwuepHa; MacnbOHOBI: NETYHIA, N3CAiH, TOTIOH, KAPTONASA,
TOMaT, nepeup; ARCTPoBI/CrAAQHOUBITI/: COMAWHMK,
kynebaba, Byasak, pomawka, sonowka; Unbynesi: umbyna,
MacHUK, uvepemwia; fliniMHi: TIOALNAH, NPOAICKA,  AiniA;
3naKoBi: KyKYpyA3a, puC, NWEHWULA, WUTO, OBEC, OYeper,
nupii).
Popmm i CNOCOOU POZMHOMKEHHA POCHNH.

3.8 | Npubu 3HATW | PO3YMITU

3arancHa xapakrepuctuka rpubis. Ocobamsocti Bynosu Ta
NPOLECIB MKUTTELIANBHOCTI  HA NPUKNAAI WANUHKOBKX,
uginesux rpubis Ta ppikakis. Tpubu  canpotpodm,
napasutn, cumbiotpodu. 3HauenHn rpubis y npupoai ta

BIAM!HHOCTI rpv|6|s &ig pocnuu i TRAPUH. Ocoﬁnuaocn Gy.u.osu WanuHKoBMX rpnﬁls, uBineeux

g

r:dm, nNACAOBE TifNI0, OCMOTPODHUA cnouﬁ W
YMITH
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KUTTI NI0AUHU. Pi3HOMaHITHICTL rpmnbis: WanWHKOBI rpubn
(macniok, Sinui rpud, MiGOCUYHUK, ONEHbKK, NevepuL|,
Myxomop, 6niga noranka), uBinesi rpubu (Mykop, nediyun,
acneprin), rpubu-napazutu pOCAUH (TpyTOBMKMY,
BOPOWHUCTO-POCAHI, CAXKK, PiXKU). BUKOPUCTaHHA rpubie
Y Xap4osiil NPOMUCAOBOCTI Ta hapmaKkonorii.

BU3HayaTW NPaBUAbHICTb 3aCTOCYBAHHA BKA3aHUX NOHATL | TEPMIHIB; BizyanbHOo po3nisHagatu Ta
XapPaKTEPUIYBATH €NEemeHTH HYAOBK LWANUHKOBUX i LBiNneBuX rpubis. PO3PI3HATU: WANKHKOBI Ta
ugineei rpnbun; WanMHKOBI rpubn 3 TpybuacTum i NAaCTUHYACTUM TimeHodopom. MopiBHIOBATH
NpUHUMNK opraHizayii, ocoBanBoCTi BYA0BM Ta MPOUECU KUTTEAIANLHOCTI rpubie Ta iHWMWX
eyKapioTUYHKX opraHiamie. BuaHavaTu B3aEMO3B'A3KU rpUbiB 3 iHWUMK oprarizamam. OuiHoBaTH
MOMHAMBOCTI BUKOPUCTAHHA rpMnbie y rocnoaapcbKin AianbHOCTI NKOANHA.

3.9 | NuwanHukmn 3HATU | PO3YMITU
JivwaiHukn  —  acoujauii  cnpaexwhix  rpubis 3 OcobnusocTi ByACBU Tanomy i XMUBACHHA AMWANHKKIB. CNOCOBU PO3IMHOMEHHA AMLLAITHUKIS.
POTOCMHTESYIOUMMU  OpraHismamu  (BogopocTamu  Ta | TIPMUMHK, WO 3yMOBNIOIOTH BUTPMBANICTL AMWANHUKIB. 3HAYEHHA MOHATbL | TEPMIHIB. CNaHb
yiaHobHakTepiamu). Byposa Ta ocobausocti | {Tanom), pusoiamn, copeaii, iangii, SioiHaukatopw.
WUTTEAIANBHOCTI (IUBNEHHA, POIMHOKEHHA) AMWAKHKKIB. { YMITU
Hakvnui (nekaHopa), nuctysaTi (nNapmenia), KywucTi | BU3HAYATM NPABUALHICTb 3aCTOCYBAHHA BKA3aHUX NOHATDL | TEPMIHIB; 8i3yanbHO PO3Ni3HABATK Ta
{KNAAOHIA) AMWANHUKK. 3HAYEHHA AUWAWHWKIB Y NPUPOAI | xapakTepu3yBaTi BKA3aHi BMAW AWWAWHUKIB; PO3PISHATH HBKWUMHI, AMCTYBATI, KYLLWCTI
Ta XKUTTI AOANHU. AVLLARHUKK; TOMEOMEPHUIA Ta FETEPOMEPHUN TaNoMK.

3.10 | OgHoOKAITUHHI reTepoaTpodHi eyKapioTUYHE opradizmm 3HATU | PO3YMITH
BiNbHOMMBYHI | NAPAIUTHYHI BUAN OAHOKRAITUHHMX CepepoBuLLa iCHYBBHHA, CNOCOBU POIMHOMEHHA OAHOKAITUHHIX FeTEPOTPOGHUX YKapIOTUYHKX
reTepoTPOGHUX SYKaPIOTUYHUX OpraHizmis. MewkKaHu,i opraHiamis. Byaosy, 03HAKU Ta NPOABK NKUTTEAIANLHOCTI amebu npoTes, iHPy3opii-Tygenbku
npicHux 8oacHM: ameba npoTted, indyzopia-Tydenska. BiAMIHHOCTI MiK aBTO-, retepoTpodHUMM OpraHiamamy.  3HAYEHHA NOHATL | TEepMmiHiB
OcobaveocTi 6YA0BU Ta NPOLECIS KUTTEAIANLHOCTI reTepoTpodu, UMCTa, CKOPOTAUBI BakyONi, TPaBHi BaKyOAi, NCEBAOHIKKY, BiMKW, BEreTaTUBHE
(*KUBNEHHA, ANXAHHSA, BUAINEHHA, OCMOPEryAALLf, PyX, AAPO, FTeHePpaTUBHE AAP0, OCTATOMHMUI Xa3ATH, NPOMIKHWIA Xa3AiH.
NOAPa3NvBICTb, POZMHOMEHHA, iHUMCTYBaHHA). Napazutn | YMITU
AJUHY {An3eHTepiliHa ameba, ManapiliHuit nnazmogijit) ix | BU3HaYaTM NPaBMALHICTL 33CTOCYBAHHA BKA3aHWX NOHATL | Tepmikis. BisyanbHo po3ni3HaBaTh
0c06AMBOCTI. 3aXBOPKIBAHHA, WO BUKAUKAIOTLCA Ta XapaKkTepu3ysaT BKa3aHi OAHOKAITUHHI reTepoTpodHi opraviamu Ta enemeHTy ix Gyaosu.
NapasuTUYHUMU OAHOKAITUHHUMMK {amebHa au3eHTepin, ObrpyHTOBYBaTU 3aX041 NPOPINAKTUKN 3aXBOPIOBAHL, WO BUKAKKAKITLCA NAPAIUTUYHUMU
manapis), Ta ix npodinakTuka. OAHOKAITUHHUMY OpraHizmamu.

3.11 | N'y6kun 3HATHU 1 PO3YMITU
'y6kn — nepsuuHi  Baratoknitunni  TBapuHm, wpo | Ocobausocti Byaosu Tina rybok. Tlpouecn MUBNEHHA, OUXaHHA, BUAINEHHA, PO3MHOMEHHS
nepebyealoTb Ha JOTKaHMHHOMY piHi  opraHisauii. | TYOOK. CRocif KuTTA ryboK. SHAYEHHA NOHATL | TEPMIHIB: Me3oraes.

Ocobaunsocti Oyaoeuw Ta NPOULECIB XKUTTEQIANLHOCTI Ha
npuknagi 6oaarn. Pone ryBoK y npupoai Ta XuTTi AI0anHM.

YMITH m

Br3HavaTH NPaBUALHICTL 38CTOCYBAHHA BKaSBHMQHRMUTQDWWNIEWGﬂbHO pO3ni3HaBaTh
enemeHTn Gyaoem Tina rybru. Po3pisHATU TMHMG‘HW YooK, ™
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3.12 | CnpasXKHi 6aratoKAITUHHI TeEapUHKU. 3arantHi 03HAKK 3IHATU | PO3YMITH
6yaosm i Npouecie MUTTEAIANBHOCTI OcobanBoCTi opraHizauil Tina TBapuH. OpraHu, CMCTEMU OPFaHiB TBAPUH Ta ixHI GyHKUIT.
TkauuHu TBapuH. TUNK cumeTpii Tina (aBobiuna, Pi3HOMAHITHICTb MOKPHBIB TiNd, OPraHiB AMXaHHA, BUAIIEHHA, OPraHiB YyTTA TeapuH. Popmu
pafianbHa). TUOM NOPOKHUHM Tina (NepBUHHA, BTOPUHHA, | PO3MHOXEHHA, 3anninHeHHA TBapuH. CTaTeBi KNITUHW | CTaTesi 331031 TBaPHH. TUNW PO3BUTKY
amiwana). MoKPUBM Tina. CUCTEMM OpFaHis: ONOpHO-pyxoga | TBPHH. MPOABU KUTTEAIANLHOCTI TBAPMH. 3Haqeﬁuﬂ NOHATL i Te pmircief TBAPUHY, EKTO/IEPMA,
{308HiLHI Ta BHYTpiLKIN Ckener, rigpockeneT, emo;qepm_a, mesaaepma, gaoma poei LT_pm.uapomIaapm HM, CHM&TRIH Tina, NOPOXKHWHA TiNa,
MRy Ty A, TYReHE CHACTEME (SHRRNCHIF TS HatKpI Sl MNOKPUBMU TiNa, no,qpaanufucw, NPAMUIA | HENPAMUIA PO3BUTOK, 3aNnigHenHn, repmadpoaunty,
: LMKN POIBUTKY/RUTTEBUI UMKN/.
KWWEYHUK, TPaBHI 321031}, KPOBOHOCHA CUCTEMA YMITU
(samenena, Hesamknena), HepsoBa cucTema (AuPy3Ha, Bu3HauvaTh NPasuAbLHICTb 3aCTOCYBaHHA BKa3aHWX NOHATbL | TEPMIHIB. BilyanbHO po3nisHasaTH
FaHrAIOHapHa, TPYEYaCTa), PisHOMAHITHICTL Opranis Ta XapaKTepn3yBaTh OPraHn | CUCTEMM OPTaHiB TBAPMH, TUN KPOBOHOCHOT CUCTEMM, THR HEPBOBOI
AuxanHa (3a6pa, Tpaxei, nereHesi miwku, nerexi) i CUCTEMM, TUN cumeTpii Tina. MopPIBHIOBAaTN: TPAHCNOPT PEYOBMH Y TBAPHH PI3HUX rPyN; TPaBHi,
BUAiNEHHA (HUPKKW, MANbNITIEBT CYANKHK, MeTaHedpuai, KPOBOHOCHI, AMXaNLHI, HEPBOBI CUCTEMM TBAPUH Pi3HUX rPyN; ByA0BY CKENETA, FONABHOTO MO3KY
npoToHedpnaii}. Oprauu wyTTa. NoapasnueICcTL Ta pyx. xpebeTHUX TeapuH. PO3Pi3HATH: BUAU CKEAETA; TUNKU NOPAXKHUHW TiNA;, TUMN PO3BUTKY TBAPUH;
GopMKU POIMHOKEHHA TBAPUH. CTaTeBi KAITUHMK, cnocofin nepecyBaHHA TBAPUMH, TUN KMWIEYHWNKY, GOPMU 3aNAIAHEHHA.
3annigHeHHA. PO3BUTOK TBApWH.
3.13 | MNoseagiHka TBApUH 3HATU | PO3YMITH
BpoameHa i HabyTa nopeaiHka. dopmu nosediHky Teapun: | MPUCTOCYBaNbHE 3HAYEHHA NOBEAIHKOBMX PearLiil TBapuH. bionoriyHe 3HaueHHA BPOAKEHOI TA
AOCAIAHULBKA, Xapuosa, 3aXWCHa, ririenivna, | HabyTol noeeainkm Teapun. Npuknagu: mirpauint TeapuH; cnocobis OPIEHTYBaHHA, KOMYHIKALLIA
PENPOAYKTUBHA (NOWYK NapTHepiB, BaTbKIBCHKA noBeajHKa | TBAPUH; $OpM NOBEAIHKU; BUKOPUCTAHHA TBAaPUHAMKU 3HapAab Npau;.
7a TypbOTa NPO NOTOMCTBO), TEPUTOPIaNbHA, COUiaNbHa. 3HayeHHA NOHATHL | TEPMIHIB: IHCTUHKT, uayqiuna,'noae',ainka TBAPUH, MIrPaLLA, XOMIHT,
Cnocobm opieHTyBaHHA TBapWH. Xominr. Mirpayii TeapuH. L e e el e Lo Pl e
KomyHikauii veapuH. EnemeHTapHa po3ymoBa QiANBHICTL. v . . L :
BU3HAYATH NpPaBMALHICTL 3aCTOCYBAHHA BKA3aHMX MOHATH | TepmiHis. Po3pisHaTU  dopmm
nosegiHKkK TeapuH. MOACHIOBATU: 3MIHW NOBEAIHKN TBAPUH 3 BIKOM; UMKAIYHI 3MIHU NOBEAIHKM
TBAPHH.
3.14 | Pi3HOMAHITHICTb, NOWWUPEHHSA, 3HAYEHHA TBApUH 3HATH | PO3YMITK

Wanki, abo KMWKOBONOPOKHUHHI,
menysa aspenin,

X Pi3HOMAHITHICTD:
meay3a KOPeHepoT, riapa, aKTuHIA,
MaapenopoBi Kopanw.

Nnocki depeu. PI3HOMAHITHICTD NapasUTUYHUX MAOCKUX
vepsie:  CnCyHM KOTAYUIN  CUCYHM),
CTe0MKOBI 4epeu (Budaunin Ta CBUHAYMIA UiN‘AKW, eXiHOKOK,

(nevinkoBuit Ta

3arasibHi 03HaKKU YAEHUCTOHOTUX, MOMOCKIB, xopaoBux. OcobaveocTi Hyaoeu, npouecie
AUTTEQIANBHOCTI, PO3MHOKEHHA | PO3BUTKY, CNOCOBY MUTTA, NOBEAIHKU:
KUWKOBONOPGKHMHHWUX HA NPUKAAA, NIAPU; NIOCKUX YePBIB Ha NPUKAAAI NAaHapHi MONOMHO-
6inoi; KPYrnux 4epsie Ha NPUKNAAT ACKAPUAM MIOACHKOI, KiNbHACTUX YEPBIB HA NPUKAAA)
AOLLOBOrO YepB’AKa; PaKoNOAIGHUX Ha NpuKknaai nmm:@{a' nasykonoAibHux Ha npuknagi
NasyKa-XpecTOBMKA; KOMAX Ha MPUKAAAT XPYU)

/@n@ha nptmamua-pmaosom

amoibin Ha npuknaai abu CTaBrOBO; penr)gﬂré gpﬁ)pmzmﬁ zﬂpmam"‘[

3\"!##90 i |
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CTHLOXAK LIMPOKUIA).

Hematogn, abo Kpyrai  uepBu.  PisHOMAaHITHICTb
NapasuTUYHUX HemaToa ({(acKapuaa ANKACLKa, FOCTPUK,
TpuxiHena).

Kinbuacti  uepsu  /Kinbuaku/, X  pPi3HOMAHITHICTL::

baraTouleTUHKOBI YepBy (Hepeic), ManoWeETUHKOBI YepBu
{aowoswit uepe’'sk, Tpybounuk), M'asku (MeauuHa n'asxa).
YNeHUCTOHOTI.

PakonoaibHi. Pi3HOMaHITHICTL  pakonoAibHux  {pivkosi
paKu, kpabu, kpeseTkn, adHii, UWKAONU, MOKPULI), POAL Y
NPUPOAI Ta MUTTI AI0AUHN.

MNaeyKonoAibHi, IX PiZHOMAHITHICTL (NaByKu: Nnasyk-
XPeCTOBUK, KapakypT, TAPAHTYA; KAILLi: KOPOCTAHWUN
ceepbyH, CoBauni Kaiw).

Komax#, X pisHomanitHicte: TapraHu (Taprav pyauid),
Mpamokpuni  (KOHWUK  3eneHUi, capana MaHAPiBHA),
Teepaokpuni/ykun/ (TpaBHEBUI XpyLll, COHEUKO, MKYK-
0f1eHb, KONOPAACbKUH kyk), TlepeTuryacTokpuai (6axona
MeAOHOCHa, Mypalwkn), Aycrokpuai/Meteamkn/ (Ginan

KanycTAHWMM,  WIOBKOBUUYHMIA  LUOBKONPAA,  MaxaoH),
Apokpuni  {Myxa KiMHaTHa, MAaNAPIRHUK  rOMap).
Mapa3uTuyHi  Ta KpPOBOCUCHI Komaxu (Bnoxu, BoLwi,

NOCTIALHI KNONKM, KOMApi, feasi, 0Boau) AK NEPEHOCHUKK
36YAHVKIB 3aXBOPIOBAHD JIIOANHM.

Momocku/M aryHu/, Pi3HOMAHITHICTL MOOCKIB!
YeperoHOri (BMHOTPagHUIA CAMMAK, CTABKOBUK BEANKWH,
cnnsyHun), fAsoctynkosi (Be3sybkn, nepaisHuyi, miaf),
FonoBoMoOTi {Kanbmapw, KapakaTuui, BOCbMUHOMM).
Xopaosi, 3aranvHi ocobnueocri Oyaoeu Ta npouecis
HUTTEAIANLHOCTI. Pi3HOMAHITHICTL XOPAOBUX.

Pubu. Pi3HOMaRITHICTL pub: Xpawoei pubu (akynu i ckatu),
Kictkosi pubu - OceTponoaibni (ocetep), OceneguenogibHi

npuknagi ronyba; ccaeuis Ha NpuKNaai kKpona abo naywra. OcobaveocTi nownpedHa, Byaosu Ta
TIPOLECIB KRUTTEAIAABHOCTI, IWKAW PO3BUTKY NapasUTUYHUX YEPBiIB. XapakTepHi 03HaKw,
Pi3HOMAHITHICTb, POAL Y NPUPOAI T MUTTI NI0AUHK TBAPUH Y MEXKAX YKa3aHUX TAKCOHIB i
npeacrasHunKie. bygosy anua nraxie, O3Hak1 NPUCTOCOBAHOCTI TBAPMH A0 YMOB ICHYBAHHA Y
BOAj, Ha CyX0A0Ai, y FpyHTi (ROMax A0 NonboTy; pub A0 MUTTA ¥ BOAI; PENTUAIN A0 KUTTA Ha
cyxogoni; amgibin a0 BOAHO-HA3EMHOIO CNOCOBY XNTTA; NTaxis 40 NOALOTY). O3HaKU
NPUCTOCOBAHOCTI TBAPUH A0 Napas3uTU3IMY Ha NPUKAALI NAPAIUTUYHWNX YEPBIB Ta YACHUCTOHOTUX.
Ce30HHI ABMWA B KUTTI TBapuH {pnb, amdibiii, penTuniii, ntaxie, ccasyis). MPUUUHY NOWNPEHHA
TBapPUH PI3HMX TAKCOHIB HA 3E€MHIN KyAi. B3aEMO3B'A3KM TEApHUH mixk cOBOI0 Ta 3 iHWKUMHK
opraHismamu. Lnaxm 3apaskeHHA AOGUHY NAPA3UTUMHUMU TBAPUHAMM.

YMITH

BizyanbHO pO3Ni3HABATH YKA3aHWUX NPEACTABHUKIB TBAPWUH, XapaKkTepHi 03HaKM TBAPUH
HaseaeHWUX TAKCOHIB, 3ICTaBNATU eflemeHTu BygoBU Tina 3 NPeaCTaBHUKAMM TBAPUH HA
NPUKAAL] YKA3aHUX BUAIB. PO3PI3HATU: MUTTEBI YOPMU KUWIKOBONOPOMHUHHUX (Meay3u,
noAinu); NTaxis BUBOAKOBUX | HAHI3AHUX; TITaXIB OCIANX, KOUOBUX | NEPEAITHUX; KOMAX 3
NOBHUM T3 HENOBHUM NepeTBopeHHAM; PUB MOPCEKUX, NPICHOBOAHUX, NPOXiAHMX.
KnacvdikyBaT TBapUH: 3@ CEPeOBULLEM ICHYBAHHA; CNocoBamm KNUTTA, MepecyBaHHn,
RUBACHHA; TMNOM PO3BUTKY. NopiBHOBaTH: ByA0oBY ANLA NTaxis i penTnain; ocobAMBOCTI
30BHIHBOT, BHYTPIWHLOT ByA0BY T3 OPraHiB YyTTA PI3HUX rPyN TBAPWH.

BCTaHOBAOBATU: B33EMO3B A30K mMixk 0cobnusocTamu Byaosu i cnocobom XUTTA TEAPUH;
YCKNAAHEHHA B Bya0Bi TBAPUH PI3HUX TAKCOHIB. OBrpyHTOBYBaTY 3aX0AMN NPOPINAKTUKM
33aXBOPIOBAHb, AKI BUKANKAKTLCA NaPasuTUMHUMKN YEPBAMM.
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(ocenepeup), Nococenopibri {ropbywa), OwxyHenoAaibHi
{cypak, okyHb), Kopononogibni (naitka, naw, Kapaco,
Kopon).

Amodibit, abo 3eMHOBOAHI. PizHOMaHITHICTL
3emHoBoaHux: bBesxsocti  (waba cvaskoea, ponyxa
3BuuarHa), besHori (Kinbyacta ueps’ara), Xsocrvavi
{canamanapa naamucTa, TPUTOH 3BUYARHUNA).

Pentunii, abo Mna3yHu. Pi3HOMAHITHICTb nNNa3yHis:
flycrati  {auipka npyaka, ragloKka 3BUYAUHE, BYX
38uYaiHmMi), Yepenaxu {6onotAaHa uependxa, MOPCbKa
uepenaxa), Kporoaunu {HinbLCoKWH Kpokogu, aniratop).
Mraxu. Pi3sHOMaHITHICTL nTaxis: beskinesi (cTpaycw, Kisi),
Kinerpyai - NiHreiHonoaiBHi {imnepaTopcbkuil  niHreiy),
Aatnonoai6Hi, {(senukuit cTpokatuid aaten), Kyponoaibi
(nepenen, pabuuk, ¢daszau, GaHKIBCbKI Kypw), MycenoaibHi
(nebiab-wunyH, KauKa-KpPUHKEHD, T'YCKa Cipa),
Cokononoaibui (acTpyb Beaukuis, Hepryr), CoeonoaibHi
(coBa Byxata), NenekonogibHi (neneka Ginui, yanna cipa),
MypasnenogibHi {ypasens cipuit), flopabuencaibHi (rpak,
BOPOHA Cipa, COPOKA, NACTiBKA MICbKa, CUHWULA BENUKA).
Ccasui. PisHOMaHITHICTG  ccaBuis: MMeplwocseipi -
anueknagHi  ccasui  {Kaukoa3bob, exumaHa); Cymuacti
(kenrypy, koana); TMnaueHTtapHi ccasui: Komaxoigni
(3sBuuatinnin  Tkak, KpiT), PykoKkpuni (eedipHuusa pyaa,
vetonup), Fpnsynn (Oabak, Ginka, 6obep, muwa xaTHsa,
XOM AR, NaUKOK, HYTPIA}, Xuxi {BoBK, cobaka, nvcuus, TMrp,
nes., pUCk, KT CBIlCbKYM, Binuii Beamiab, Bypuit eeamiab,
KYHULA AiCoBa, COBOAL), KUTONOAIBHI {CHHIN RUT, KaWanoT,
KOCaTKa, Aenbin-6inobouka), NapHokONUTHI {HexyiHi:
kabaH, Heremor; xylHi: 3yBp, KO3yAA, N0CL, KO3M, BiBL),
HenapHOKONUTHI {CBIMCLKMH KiHb, KiHb MPXEeBanbCbROTo,
3ebpa, KynaH, Hocopir), MNpumatn (nemypu, MapTIWKK,
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MAJK3KH, NaBiaHW, OPaHIYTaH, LUMMNAH3e, Topuaa).

Po3sain 4. Opraniam moguHu aK bionoriuHa cucrema.

4.1 | byaosa Tina AAUHN 3HATU 1 PO3YMITH
TKaHWHKU OpraLismy AOAKMHM, iX 6ya0Ba | hyHKLI. Micue AIoAMHK B OpraHidHomMy CBITI. TUNKM TKAHUH Opradismy NioanHu (HepeoEBa; eniTeaianbHi:
OpraHmn, CUCTEMU OpraHiB. NOKPUBHMI EMITEAIN, 33103UCTUH eniTenid; m’A30BI: MNOCMYyrOBaHa CKeseTHa, MOCMYroBaHa
PeryNaTopHi CUCTEMM OPFaHi3My SIIOANHU. cepuesa, HenocmyroeaHa/rnagka/; sHyTpitwHboro cepeaosBuiya (kpoe, naimda, KicTkosa,
XpAWoea, cnony4ui}, ix oyHkuii. CyTb HEpPBOBOI, rymMopanbHOl, iMyHHOI perynauin. 3HauyeHHA
NOHATE | TEPMIiHiB: TKaHWHA, OpraH, dizicacriuHa cucTtema opradis, QyHKUIOHaNbHA CUCTEMA
OpraHis, HEPBOBA PErYAALLA, 'YMOPAaNbHA PEryAAUif, iIMyHHa peryaauia, romeocTtas.
YMITU
Bu3aHavaT¥ NpaBUABHICTL 3aCTOCYBAHHA BKA3aHWUX NOHATL | TepMIHiB. BidyaneHo po3nizHasaTtu
TUAM TKAHWH, OPraHW, CUCTEMU OPraHiB MKAWHU. BM3H3YaTW OCHOBHI pucu OyfoBu TKAHUH
Pi3HUX TUNIB. YCTAHOBAIOBATHU: BigNOBIAHICTG MiDK RAITUHAMMU | TUNAMKU TKAHUH; B33EMO3B'A30K
Mixk Bya080H0 | PYHKUIAMU TKAHWUH OPraHiamy AI0AUHU.  [0B0AUTU YYaCTb PENYAATOPHUX CUCTEM
y 3abe3neueHHi rameoctasy. O6rpYHTOBYBATU CYAKEHHA NP0 OPraHiam AIAVHU AK LINICHY Ta
BiAKpUTY BiONOTIMHY CHUCTEMY.
4.2 | Heperosa perynsuin. Hepeosa cucTemMa NOAUHU 3HATU | PO3YMITU
HeltpoH — CTPYKTYPHO-QYHKLIIOHaAbHE OgUHULA HepsoBOi | PYHKUT HepBoBOT cucTemu. MpuUHLUUN AIANLHOCTI HepBOBOT cucTemu. CTPYKTYPHI 0cobamnsoCTi
CUCTEMM. Pe¢ne|.('|'0p|.|p|ﬁ ApUHLMN AiﬂﬂbHOCTi Hepeogo'i BiMiﬂiB HepBOBOi CUCTEMMU. (DYH‘“-[“ CNUHHOTO MO3KY, FOACBHOINO MO3KY Ta noro Bigainis,
cucTemu. PednekTopHa ayra, if CkAaA0Bi Ta COMATUYHOT HEPBOBOI CUCTEMM, BEreTaTUBHOI HEPBOBOT CUCTEMU. PO3MIEHHA | GyHKUIOHANbHE
dyHKUiOHYBaHHA. LLeHTPanbHa Ta Nepudepuuta Hepeosi 3Ha'_-|eHH;| 30H KOPU BEAWKUX MiBKYAb ronoenpro M.O?Ky. I:!Jeramsmjﬁ BI1‘IIMB ANKOTONIO Tg
cucTemn. ByaoEa Ta dyHKUIT CTMHHOFD | FONOBHOTO Ma3KY. KYPiHHA Ha HepBEJBV CUCTemy. 3HAYEHHA NOHATL | TEPMIHIB: HEMPOH, HENUPOrAis, HEPB, HEPBOBWUM
5 UEHTP, HePBOBUW BY30A, pednekc, pePnekTopHa Ayra, CUHANC, UEHTPAAbHE HEPBOBA CUCTEM],
BereTaTUBHA HEPBOBA CUCTEMA (CUMMNATUYHUIE TA
2 R . .. | nepudepuyHa HePBOBA CUCTEMA, BETETaTUBHA HEPBOBA CUCTEMA, COMATUUHA HEPBOBA CUCTEMA,
ﬂapaCMMl'laTM"-lHMM'BIMUIM). {?mnua BErETATMBHOI HEPBOBO! | 45 a PeuOBUHA, Cipa PeYOBWHA, MIEAIHOBA O0OONOHKA, MeZIaTop, YepenHOMO3KOBI Hepsw,
CHSTENY NS AT BIL QR TR HIE Y. CNUHHOMO3KOBI HEPBU, MO3KOBI CBONCOHKN, HCPO3HN, 3BUBUHM.
YMITU
B13Ha4aTH NpaBUAbHICTL 3aCTOCYBAHHA BKA3aHUX NOHATL | TepmiHiB. BizyanbHO po3nisHasatu 1a
XapakTepuayeatu: enementn Byaoeun HeikpoHa; cknagosi pedpnekTopHOi Ayru; enemeHTn Gyaoeu
CNUHHOFC MO3KY; BIgAIAM TONOBHOrG MO3KY; AOAI BEAWKWX NIBKYNb TONOBHOIO MO3KY.
PO3pi3HATU: 4YyTAMBI, PYXOBi, 3MiWAHI HEPBW; BNAMB CUMNATUYHOT Ta NAPaCUMNATUHMHON
HePBOBUX CUCTEM HA AIAALHICTL OPraHiamy.
4.3 | FymopanbHa peryasuin. EHAOKPUHHE cucTema AIguHM, 3HATHU | PO3YMITU m
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OyHKUiT | Byaosa eHACKPUHHOT cncTeMu. EHACKPUHHI
3an03u {331031 BHYTPIWHBLOI Ta 3miWaHol cexpeuii).
FOpMOHU Ta HEUPOTOPMOHW, TX BNAMB HA NPOLECH
HKUTTEAIANBHOCTI. OYHKLT 33103 BHYTPILWHBOI Ta 3MiWAHOT
ceKkpeuil, HaCNigKW X NopyLWeHHA.

BiAMIHHOCTI MiX HEPBOBOIO | 'YMOPA/ILHOIO PETYAAUIEID
disionoriutnx PyHKuin opradiamy.

YUHHUKM  YMOpanbHOT peryasadii. OpraHu  eHZOKPMHHOT cucTemn, ix  OyHKuil. Micue
PO3TaWyYEaHHA eHAOKPUHHUX 3an03 & opradismi  alcanan,  OcobaveocTi  Bypoeu i
GYHRUIOHYBAHHA EHAOKPUHHWX 33103, Hacnigku rinep- i rinogyHKLiT eHAOKPUHHMX 3an03. Ponb
HEPBOBOI CUCTEMW B perynauii €HACKPUHHUX 33103. 3HAYEHHA EHAOKPUHHOI CUCTEMU 8
NiATPUMAHHA rOMEOCTasy i aganTaujii opradiamy. BnactmeocTi ropmoHie. MNpuHumn peryaauii
cekpeLii roOpMOHIB. 3HAYEHHA NOHATL | TEPMIHIB: TOPMOHW, HEUPOTOPMOHM, EHAOKPUWHHI 3aN03M,
rinoTanamo-rinogisapHa CUCTeMa,

YMITHU

Bu3Ha4aTV NPaBUABHICTL 3aCTOCYBAHHA BKA3aHUX NOHATL | TEpMmiHiB. BizyanbHo po3nizHagatn Ta
XapaKTePM3yBaTH EHAOKPUHHI 3a103W. PO3Pi3HATM 331031 30BHIWHLOI, BHYTPILWHLO! Ta 3MILLAHOT
cekpeuji. CNiBBIAHOCUTH MOPMOHM | eHAOKPUHHI 331031, XapakTepU3yBaTH BM/IUB TOPMOHIB HA
npouecu obmiHy peyoBWH B OpraHizmi aoaunHn. [opieHioBaTH HEpPBOBY | FYMOPANbHY
peryasaujto. O6rpyHTOBYBATK 3ax0AM NPOodiNakTUKM 3aXBOPOBAHL, MNOB'A3AHUX i3 NOPYLIEHHAM
DYHKLIN EHAOKPUHHWX 337103

BHyTpituHE cepegoBuLe OpraHismy AtoanHu. Kpoe.
Nimda

BHYTPIWHE CepeaoBULLE OPraHismy NIOANHM.

®yHKRUjT kKposi. Cknag KPoBi: NNa3ma, popmeHHi enemedTu
(epuTpouMTH, nekoumTH, TPOMOBOLUTU}. TpynuK KPOBI
cucrtemun ABQ. MoHATTA npo pe3yc-dpakTop. MNepennsaHHA
KpOBi. 3CiAaHHA KPOei.

Cknap i bynkuii nimou.

3HATU | PO3YMITU

CKNaAHUKW  BHYTPIWHLOrO CEpeaAosBuWa  OprfaHiamy MmoaWHW  {Kpoe, aimda, TKaAHWHHA
/mikraituiHa/  piguHa). Oyekuii  kpoBi, nimdu. Cknap Kpoei, nnasmu  Kpoei, NimowM,
TKAHWHHOT/MIDKKAITUHHOT/ piguHu. MikpockoniuHy 6yaosy Kpoei. MOKa3HUKKW KpoBi B HOPMI
(BmicT rnOKo3KM, remornobiHy, UUCAO epuTPOUMTIB, NEeNKOUMTIB, WBUAKICTL OCIAaHHA
epurpountie/LLIOE/). NpUYnHK HECYMICHOCTI KpoBi Npu nepenmnsadHi. MpaBuna nepenvweaHHA
kposi. Pi3igNoriYHy CyTh | 3HAYEHHA 3CiAAHHA Kposi. Pa3n 3CiAAHHA Kposi. PakTapu 3CiAaHHA
Kposi {TpombBonnactvH, npatpombin,  QibpuHoreH, sitamiH K, ioHm Kanbuiio). MexaHizmu
3anoBiraHHA BHYTPILHLOCYAUHHOMY 3rOPTaHHIO KpoBi. OpraHu KpPOBOTBOPEHHA (4EPBOHMMK
KICTHOBUI MO30K, Cene3iHKa, NiMmdpaTnuHi By3am, TUMYC /8MnoYKoBa 3an03a/. 3Ha4EHHA NOHATS |
TepMmiHie: pesyc-pakTop, pesyCc-KOHGAIKT, AOHOP, PEUMNIEHT, armOTUHALIA, aHemisa, remodinis,
remonis.

YMITH

BM3HauatM NPAaBUABLHICTE 3aCTOCYBAHHA BKAa3aHWX NOHATL | Tepmidis. XapaxkTepusysaTu
CRNAAHWUKW RPOei. BizyanbHO pO3ni3HasaTy GpopmMeERi enemMeHT KpPoBi | BUSHAUATU OCHOBHI pUCK

iXHb0l Oypnoen.  YCTaHOBAOBATU B3AEMO3B'A30K Mmik OyA0BOIO | QYHKUIAMU  POpPMEHUX

enemMeHTie KpoBi. MNOPIBHIOBATH: CKAAA KPOBI, NiMPU, TKAHUHHOI/ MIKKAITUHHOI/ PIguHW; rpynu
KpoBi cuctemu ABO 33 BMICTOM ar/lOTUHOTEHIB | arﬁ@fﬁﬁ'maqam CYMICHICTb rpyn Kposi.
CknapatTh cxemy: B3aEMO3B'A3KY CKNAOHMKIE BAYTEI{HGORS SROBYLE~saacmo il dakTopis
3CIAAHHA KPOB. AHA/MI3YBATU MOKA3HUKM Kposéﬁtﬁm ] p.ocﬁrw&enﬁ? OOur,“
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KposoHoCHa Ta NiMGaATUNHA CUCTEMU AOGUHU

BynoBa KPOBOHOCHOT Ta AiMPaTUYHOT cucTem. Kposoobir,
naro perynauia. Byaosa cepua. BnacTMeocTi cepuesoro
m’a3a. Cepuesuin unkn, noro ¢asm. Pobora cepua, i
perynauia.

KpoeoHocHi cyauHu, ix Byaosa i GyHRUiT. Beamke Ta mane
KDM@ KPOBOOBIry. ApTepianbHWA TUCK.
NimdaTtnuna cucrema, ii 6yaosa 1a dyHKuil. flimboobir.

3HATU | PO3YMITU

Ocobnusocti Hyaosu cepuesoro m’asa. OCHOBHI BNacTUBOCTI CepueBoro m'aza (36yanueicts,
NPOBIAHICTL, CKOPOTAMBICTE, aBTOMATIA/AaBTOMATU3IM/}. DYHKUIT cCepLeBnx | BEHO3HMX KAanaHiB.
HacToTy CKOPOUEHHA CepUAa NIAVHU Y CTaHi CNOKO0. TPUBAAICTL CEPLEBOro LMKAY Ta iloro ¢as.
BeNnuuHy apTepianbHOro TUCKY KPOBi B HOpMI. 3HaYeHHA Kpoeoobiry. OcobaneocTi i 3HaveHHs
Aimopoobiry. OyHrUIF NimPaTUYHKUX BY3NiB. HEraTUBHUI BNAMB 3AKOrOA0 Ta TIOTIOHORYPIHHA Ha
CEPLEBO-CYAUHHY CUCTEMY. 3HAYEHHA NOHATL | TEPMIHIB: KPOBOOBIr, KPOB'AHMWA TUCK,
apTepiancHUU TUCK,  apTepii, BEHW, KaMinApu, KOPOHAPHI CYAUHM, AIMOaATUYHI Kaninapw,
MiOKapAa, enikapa, €HAOKapA, NepuKkapa, NPOBIAHA CUCTEMA Cepud, CepLEBUI LUUKA, CUCTONS,
AiacTona, nynbc.

YMITHU

BU3HA4aTH NPasuAbLHICTL 3aCTOCYBAHHA BKa3aHUX MOHATD | TEPMIHIB. XapaKTepusyBaTH: 6efnKe i
mane Kona Kpoeoobiry; pyx KPosi No cyauHax (KpPoB'AHMU TUCK, WBMAKICTL pyXy KpoBi); poboTy
cepun; $asn cepuesoro UMKAY; perynauito pobotu cepua (enave HepBOBOT i €HAOKPUHHOL
cuctem, ioHis Kanbujo i Kanio). MopisHioBaTu: Bynosy aprepil, BEH, Kaninsapie; KPOBOHOCHI i
AimdaTMYHI Kaniaspwu. YCTaHOENKOBATM B3aEMO3B'A30K Mk OyA0BOI0 | dyHKRUIAMU: cepus;
KPOBOHOCHUX CyawH. BiayanbHo po3nizHaBaTh: opraHu Kposoobiry (cepue, aopTy, nereHesi
apTepii, nereHesi BeHW, NOPOXHUCTI BEHU); BeAUKE | mane Kona kposoodir; enementn 6yaosu
cepua {npaBuit | AiBniA  WAYHOUKW, nNpaBe i AiBe nepeacepan, Knanawuw cepua  —
ABOCTY/IKOBMI/MITPANLHUIA/, TRPUCTYAKOBUIN, NErEHEBUWA, AaOPTaAbHWUIM). AHANI3YBaTU KINbKICHI
NOKa3HWKKU POBOTU KPOBOHOCHOT CUcTemu. MPOrHo3yBaTH 3miHK B poboTi KPOBOHOCHOT CHCTEMU
NPy GiI3MYHOMY HIBaHTasKeHHI. MMOACHIOBATH HACNIAKW: MOPYLUEHHA MiIMBOTOKY, Kposoobiry;
NiABUILEHHA/IHUKEHHA YaCTOTU CEPLEBUX CKOPOYEHb, apTePianbHOroe TUCKY. PO3pisHATU BUAM
KpoBOTEY Ta obupatu cnoci® HapanHs  aomeauyHoi aonomory. OOrpyHToBYBaTH 3ax0An
NPo}INaKTUKKN CEPULBO-CYANHHUX 3aXBOPIOBAHD.

4.6

ImyHiTeT. IMyHHa cUcTema AIAUHN
IMmyHiTET, HOTO BUAWN.

IMyHHa cUCTeMa, ii CKAaA Ta 0C06AMBOCTI QYHKUIOHYBAHHA.

MexaHiamKn B3aemoaii CUCTEMU aHTUMEH-HTUTING,
AnepriyHi peakuit.

NOHATTA NPO IMYHOKOPEKLIto I iMyHOTEpanito.
[IpodinakTnka iHPEekUWiAHUX 3aXBOPIOBAHD JHOAKHH.

| BAKUMHA, QHTUreH, aHTWUTING, IMYHOKO

3HATH | PO3YMITU

DyHKUIT IMYHHOT cucTemu. Opranmn iMyHHOT CUCTEMU (LUEHTPaNbHI — KICTKOBUW MO3OK, TUMYC;
nepudepiintHi — cenesiHka, NiMPaTUYHI BY3AN, MUTAANUHU, YTBOPEHHA 3 AiIMOTAHOT TRAHUHK), IX
dyHKUIT, KAiTuan imMyHHOT cuctemn  (B-nimdountn, T-nimboumntn, makpodaru), x $yHkuit.
PeuyoBMHM i3 3aXMCHUMU BAACTUBOCTAMM {imyHOrnobyniHn/antutina/, intepdeponn, nisounm).
HeraTmueHvi BN/AVB ANKOTOAK) HA IMYHHY CUCTEMV..3HAYEHHA NOHATL | TepMiHie: iMyHiTeT,
cneyuPiuHmnin  imyHiTeT, HecneyndiuHwmin ihggﬂgfém Hurpurdfi.  imyHiTeT, NpUpoaHnin imyHiter,

~ . . . V. > 7 v 5 > . .
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NpouecH, anepria.

YMITH

Po3pisHATM BUAM iMyHITETY. OPIBHIOBATU: BPOANKEHUN | HabyTUH iMyHITETH; AiKyBanbHy
CUPOBATKY | Bakuudy. [JOACHIOBATM MEXaHI3MU  B33EMOAIN  CUCTEM  AHTUIEH-3HTUTINO.
O6rpyHToByBaTH 3aX0AH NPodinakTHKK iHDEKLiHHNX 38X BOPIOBAHD JIIOAWHH.

4.7

ﬂuxauuﬂ. AnxanbHa cucTeEMa AIDAUHA

Byzosa i dyHKuUil opradis guxarHa. Mpouecu razoobminy y
nereHax 1a TkaHuHax. fluxanoHi pyxu. Mpouecn Bauxy 1a
suauxy. HeiiporymopanbHa perynauia guxaHHa. NoHaTTa
PO KNUTTEBY EMHICTL AereHb. CKNag BAUXYBAHOTO,
BUANXYBAHOIO Ta aNbBEONAPHOIO NOBITPA. [ON0COBU I
anapat Ta Moro GpyHKLIOHYBaHHA.

3HATU | PO3YMITH

3HayeHHA AuxaHHA. ETanu  guxaHHA. ByaoBy | ¢yHKUji oOpraHie AguxaHHA ({HOCOBa
NOPOMHUHA, HOCOTADTKA, rOpTaHb, Tpaxen, BpoHxu, nereHi). Npouecu AMXaHHA Ta Tx peryaauin.
OCHOBHi NOKa3HMKKU AuxaHHA (4acToTa, raMbuHa AuXaHHA}, X BEAMYMHY Y CTaHi CMOKOM,
CknapHukn i PyHKUIT ronocosoro anapaty. [pouec yTBOPEHHA TONOCY Ta 3BYKIB MOBMW.
HeratueHuit BNAMB aAKOroAI0 Ta KYPIHHA TIOTIOHY Ha FOAOCOBUMMA anapaT i QyHKLUIOHYBaHHA
OpraHie AWXaHHA, 3HAYEHHA MNOHATL | TEPMIHIB: AWXaHHA, ra300OMiH, 30BHIWHE AUXAHHA,
BHYTPILUHE/TKAHUHHE/ AMXAHHA, NOBITPOHOCHI/ANXAALHI/ WAAXKW, XKWUTTEBA EMHICTL SIE€TeHb,
AvxanbHuid of’em, pezepBHUi 06'em, 3aNNLIKOBE MOBITPA, NAEBPAAbHA NOPOKHUHA, AUXANBHI
MA31, AUXANbHI PYXW, HAATOPTAHHUIA XPALL, ANXaABHUA LEHTP.

YMITKH

Bn3HavaTn NPaBUABHICTE 3aCTOCYBAaHHA BKa3aHUX NOHATL | TEPMIiHiB. BisyanbHO po3nizHasatv 1a
XapPaKTepPU3yBaTU OpraHn AUXaHHA, YCTAHOBAIOBATH B3AEMO3B'A30K mix OByaoeoio i pyHKUiaMK
OpraHiB AuxaHHA. MOPiBHIOBATU: CKA3A BAUXYBAHOrO, BUAMXYBAHOIO, anbBEONAPHOIC NOBITPS;
ra3oobmiH y AereHax i TRaHMHax. CKkAagatm cxemy rasoobmiHy B nereHax i TKAHMHAX.
Mpor+o3ysatu 3miHW & poboTi guxanbHOi cuCTEMU: NPU GI3UUHOMY HABAHTAMXKEHHI; Nig, BNANBOM
NOAPa3HUKIB 30BHILWHLOTO cepeacsBULla. MOACHIOBATU CYTk HETaTUBHOIO BN/MBY KYPIHHA HA
OPraHu AWXaHHa i roNocoBMHA anapat. OBrpyHTOBYBATU 3axoAM NPOdIiNakTUKM 3aXBOPIOBaHL
OPraHis gUXaHHA | rOAQCOBOrO anapary.

4.8

TpasnedHAa. TpaBHa cUCTEMA AWQANHU

Bynosa ta QyHKLUiT OpraHis TpaBaeHHaA. TPasHi 3an03u
(cnwaHi, nevidka, nigwnyHkosa). TpasHi cokun. byaosa i
GyHKU[i 3y6iB. TpasAeHHA ¥ POTOBIH NOPOKHUHI, WAYHKY,
KUuLLeYHURY. MPUCTIHKOBE TPaBNEeHHA. BCMOKTYBAHHA.
Perynauia npouecis TpasaeHHs.

3HATH I PO3YMITH

3HauYeHHA TpasneHHA. PyHKLiT TpasHOI cucTemn. MNpouecu TpaBaeHHA Ta X perynauiin. byaosy
OpraHie TpaeneHHA, iX pyHKLii. ByaoBy | 3HaueHHA 3y6iB, 3yOHy dopmyny moguuu. Cknag crnnum,
WAYHKOBOrO, NiAWAYHKOBOTO, KUWKOBOrO COKIiB, o84, OcOONMBOCTI TPaBNEHHA Y PI3HUX
8igninax TpasHOro TpakTy. 3HAUEHHA MIKPODNOPU KUWEYHUKA. CyTb TNpOLECIB KOBTaHHA,
Tpas/eHHA, BCMOKTYBaHHA. POsb TPaBHUX 33103, TpagneHHi. HeratueHunn ennue Ha

TPABAIEHHA BNKOTONbHKX Hanoie i TDT&OHOKWR\ 3ha'4éﬁuﬂ\houmb i TepmiHie: TPABAEHHA,




060A0Ba KMWKA, NPAMA KMWKA, KOBTASIbHUI LEHTP.

YMITA

Bu3nayaTM NpasuALHICTL 3aCTOCYBAHHA BKAa3laHWUX MOHATL i TEPMIHIB. BisyanbHO poO3ni3HABaTW:
opfaHv TpasaeHHAa, enementy Bygoeu 3yba, suamn 3ybis. CNIBBIAHOCUTU TPaBHI dpepmMeHTU i
TPaBHI COKW. YCTaHOBAKIBATY B3AEMO3B'A30K MK 30BHiIWHLOW ByaoBolo | PyHRuUiamK 3ybis;
6ya080t0 | PYHKLIAMU OPraHis TpaBneHHA. PO3Ni3HABaTU O3HAKW OTpyeHHA Ta obupaTtn cnocid
HagaHHA AoMeAnuHOT Aonomorn. O6CpYHTOBYBATH 3ax0am NPOdINAKTUKK: 3aXBOPIOBaHL 3yOiB,
OpraHiB TPaBNEHHSA; XapYOBUX DTPYEHD.

4.9 | O6min peuoBuH i nepeTsopeHHA eHeprii B opradiami | 3HATU | PO3YMITH
N0ANHN DyHKLIOHaNbHE 3HAUYEHHA ANA OpraHiamy navHu Ginkie, }kupis, eyrnesogis, BiTaminis, soam Ta
XapuyaHHa i ofBmiH  pedoeuH. TIOHATTA NP0 | MiHepanbHWX Coneit. Xapuosi il eHepreTuusi notpeéu alamun. 3nauenns 36aNancoBaHOro
3banancosare/pauioranbie/  xapuyeanHa.  BiAKOBWH, | xapuysanHa. Hacninkm HecTaui BiTamiHis. OCOBAVBOCTI ZHEWKOAKEHHS TOKCUMHUX CMIONYK 8
STMELR,  IBYIECO S SQSAG=MILERR/ICHIK 0OMIH. | onraniami nl0gUHM. 3HAUEHHA NOHATD | TEPMIHIB: OBMIR peyoBUH/MeTaBoNI3M/, BiTaminw,
[owaTTs AkocTi AT ) | TokcuHu, 36anaHcoBane/paljioHanbhe/ xapUyBaHHA.
Pone depmenTtia, AT® y 3abe3neyeHHi npouecis YMITW
meTaboniamy. Bitamivn, ix poab 8 06MiHI pevyoBuH, . . A= :
Y } ! P , . P Bu3HauaTU NPABMALHICTE 3aCTOCYBAHHA BKA3aHWX NOHATL i TepmiHie. Cknagatn cxemu obminy
MopyweHHA 0BMiIHY pEUYOBUH, NOB'A3aHI 3 HeCcTayew uu . R . il - >
i BYTNEBOAIB, Ainigis, Ginkis 8 OpsraHizmi nogvHu. TIOPIBHIOBATH EHEPTETUYHE | NAACTUHHE
HaOAMWKOM HAAXOAKEHHA NeBHUX BiTaMIHIB. L L - S 1, g
an = AXOK ) 3HAYEHHA PI3HUX PeYOBUH. PO3IPIZHATY HUPOPO3HUHHI | BOAOPO3UUHHI BiTamiHKu. CnissigHOCUTH
HeratueHuit BnAuB Ha meTabonizm TOKCUMYHWUX PEevYOBUH. 0 J A - 0 - :
3 —. gitaminM | Xap4oBi  NPOAYKTU.  AHanizyBaTu  xapuoBui  pauioH.  [lpasunbHo
H H UYHU NMNoAyK B raHi tn WUHU. . . . o
equOA*e kia lestus X'C ony . R 3M_ oA OUIHIKOBATH BKNHBICTE AKOCT! NMUTHOI BOAHUH Ta 306a1aHCOBaHOro XapyyBaHHR 1JIs ﬂﬁepe}l(eHHﬂ
He#rporymopanbHa peryaauia npouecie metabonismy. s
3I0pOR’A.
4.10 | Buainedusn. CeuosnaineHa cucTema AauHN 3HATU | PO3YMITH

Byaoea i $yHKLiT ceuoBnginbHol cuctemu, bygosa 1a
$yHKUI HUPOK. HedpoH AK CTPYKTYPHO-PYHKILOHANbHA
0AMHWUA HAPOK. {Tpouecu yTEBOPEHHA T3 BUBEAEHHA Ceui,
X perynauia. Ponb HUPOK y 34INCHEHHI BOAHO-CONBOBOTO
obminy.

3HaueHHA BuAineHHA. OpraHu BuAINEHHA NpoAyKTiB 0BmiHy pedosun. OpraHu Ta dyHruil
CEYOBUAINLHOI cucTemn. Byaosy Ta ¢yHKUii HUPOK. POAb HUPOK Y BOAHO-CONLOBOMY OOMIHI.
Byaosy Hedpony. MPouecH YTBOPEHHA | BUBEAEHHA ceyi, ix perynauie. Cknag cevi. HeraTuBHui
BMNAMB ANIKOTOAK HA PYHKUIT HUPOK. 3HAYEHHA NOHATL | TEPMiHie: HePPOH, KipKOBa pPeYOBUHA,
MO3KOBa pevosuHa, ¢inbTpauin, peabcopbuin, HUPKOBA MUCKa, BOPOTA HUPKK, HUPKOBA
nipamiga, aHTUAIYPETUHHUN rOpMOH/BasonpecuH/.

YMITH

BM3HAUaTU NPaBUABHICTL 33CTOCYBAHHA BKA3a

OpraHyu CeYOBUAIALHOI CUCTEMM; enemey ﬁ%&puouuﬁ\;«h* cppouy l'lcml;hoaa'm cknag,
NEePBUHHOI Cedi, BTOPMHHOI cCewui, nnasmwulsﬂpsl Uomvuwsvaam 3axdam QM UKU

MiHiB. Blayanbno po3ni3HaBaTh:
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NpoAyKTiE OOMIHY PEYOBUH 3 OPraHi3mMy AOANHM.

4.11

{ilkipa. Tepmoperynaujin.

bynosa Ta yHKUi WKipW. POonb LIKipK ¥ BUAINEHHI
npoAykTie meTabonismy. Tepmoperynauia Ta poab WKipu y
ULoMY NPOLECI.

3HATWU | PO3YMITU

QyHKUT WKipW. CkNAARMKU WKipY, 0coBANBOCTI IXHBOT Bya0BU. MNOXIAHI WKIPKW, WKIPHI 33103M1, IX
dyukuii. Ponb wkipn y suginenHi npoayktie mevabosiamy i perynauii temnepatypu Tina.
MPUUMHU BUHWKHEHHA COHAYHOTQ { TENAOBOro yAapy. 3HAaUeHHS WKIpM Yy NPUCTOCYBAHHI
OpraHiamy A0 YMOB HaBRONMLIHLOIO cepeaoBulla. HeraTuBHUM BNAUB aNKOTOAKD Ta KYPIHHA Ha
CTaH WKIipK. 3HAYEHHA NOHATL | TEPMIHIB: enigepmic, Aepma, NIALWKIPHA KNITKOBUHA, MENAHIH,
TEpMOperynsauis.

YMITU

Bu3HauaTU NpaBuALHICTG 3aCTOCYBAaHHA BKA3aHUX NOHATL | TEPMIHIB. BidyanbHO po3niaHagaty
enemeHTy 6yn0Bu LIKIpK. YCTaHOBAKOBATU B33EMO3B'A30K MK ByA0B0K0 i dyHKUIaMU WIKipK.
P03ni3HaBaTV O3HaAKW CORAYROIO Ta TEN/I0BOrQ YAaPiB Ta 0bupaTth cnocibé HapaHHA AomeauuHOl
aonomoru. OOrpyRTOBYBaTH: Npaeuaa ACTAAAY 33 BAACHOK WKIPOK; 3axoau NpoQinakTUKu
3aXBOPKBAHb LIKIpU.

4.12

OnopHO-PyX0Ba CUCTEMA AIOGUHM

3HauyeHRA, PyHKLT, Byaosa ONOPHO-PYXOBAT CUCTEMMU.
XimiuHui cknag, Byaosa, picT KicToK. TUnK 3’ € gHaHHA
KiCTOK. byaosa ckeneta. OcoBAUBOCTI CKeneTa NI0auHY,
3YMOBAEH! NPAMOXOATHHAM.

M’a30Bi TKaHMRW. Byaosa Ta QyHKUT CKeneTHuX m’asis,
OcHoBHI rpynu ckeneTHUx m’asis. MexaHi3m CKOpPOUYeHHSA
m’asie. PoboTa, TOHYC, cuna Ta BTOMa m’asie. Perynauis
PYX0BQI aKTUBHOCTI.

3HATU | PO3YMITU

CKnagHURM | QYHKUIT ONOpHO-PYXOBOT cUCTEMKU. YMOBM 3ZIMCHERHA  pyXoBOi GyHKLII.
0co6AUBOCTI POCTY TA BIKOBMX 3MiH XIMIYROrO CRAAY KICTOK. OYHKUIT OCHOBHUX TPYN CKENeTHUX
Mm’'R3iB. 3HaUEHHA Pi3VUHUX BOpPaB ANA NpaBUAbROIO GOPMYBAHHA cKeneTy i m'a3ie. MexaHiam
CKOpOYeHHA Ta po3cnabaeHHA ckeneTHux m'asie. MpuunHn po3suTky BTOomMU M'Asis. Hepeosy
perynauii pyxoBoi aKTUBHOCTI. PONb ROpW TONOBHOIO MO3KY B peryasuil AOBIAbHMX pyxie
AOANHU, 3HAUERHA MOHATL | TEPMIHIB: OKICTA, KOMNAKTHA PEYOBUHA KICTKK, ryBuacta peyoBuHa
KICTKM, KICTKOBA NNACcTUHKA, OCTEOUMUTU, OCTEOH, YEPBOHUM KICTKOBUM MO3OK, OBTHMH KiCTKOBMIA
MO30K, CYrnob6, 38 a3kK, cyxoxunkn, dacuia, miodidpunu, akTuH, MIO3WH, CUNa M'A33, M 308U
TOHYC, BTOMA, NOCTaga, rinoguHamis.

YMITU

Bu3Hayatu NpaBMALHICTL 3aCTOCYBAHHA BKa3aHWX MOHATL | Tepmidie. BisyanbHo po3nizHasatu Ta
XapaKkTEPU3YBaTHU: BIAAINM CKENETA Ta KICTKW, wo X YTBOPIOOTb; TUNM 3'€AHAHHA  KiCTOK
(Hepyxome, Ranigpyxome, pyxome); enementu Byaoeu TpybUaCTOl KiCTKM; KICTKOBY, XpALLOBY,
M'R30BI TKAHWHU; enemedTH BY0BN CKENETHOTO M'A33. PO3PISHATU: aKTUBHY | NACMBHY YaCTHHI
ONOPHO-PYXOBOT CUCTEMM; BMAW KICTOK (AOBri, KOPOTKI, NAACKi, 3miwani, NOBITPOHOCHI);
CKOPOTAMBY | HECKOPOTAWBY YAaCTUHKU CKENeTHOro MmM'A3a; CTaTUuHY | guHamiuHy poboTy.
MNopisHoBaTU: Bya0BY NAACKUX | TPyBuacTux xiaowm i 0cobAMBOCTI NOCMYTrOBaHuUX i
HeMocMyroepaHux m'sasie. Knacudikysatn m'a @x‘ﬁ( AMM\,QP\osnBH LWKOAMKEHHSA

QMNOPHO-PYXOBOT CUCTEMM Ta 0BUPATK cnacid ﬂnémwéh#mvﬂﬁnomqlscm
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PO/b PYXOBOI aKTUBHOCTI ANA 36EpeXEeHHN 340pPOB’A.

4.13 | CeHCOpPHI CUCTEM U AOANHU. 3HATU | PO3YMITU
3araneHa XapaKTepUCTUKa CEHCOPHUX cucTem. Ponb CTpYKTYpY i 3aranbHui npuHUMN po6BOTU CeHcopHUX cuctemu. Ocobaneocti 6yaoem Ta dyHKLIT
CEHCOPHUX CUCTEM Y 3abe3nedeHHi 38’A3Ky OpraHismy i3 OCHOBHUX CEHCOPHMX CUCTeM. NpouecH CNPUMHATTA: 300pakeHHA NpeameTiB; CBITAA; KOALODIB;
30BHIWHIM CePeaoBuuLem. CEHCOPHI CUCTEMMU 30Dy, CAYXY, 3BYKIB; PIBHOBArM Tina; cmaky; 3anaxis; A0TUK; 6010. 3HaYEHHA NOHATL | TEPMIHIB: CEHCOPHI
PIBHOBArK, HIOXY, CMaKy, AGTHKY, TemnepaTypy, 60110, CUCTEMMH, Feacopna apanTaujs, opr?rm YyyTTa, peuenTopu, AKOMOAAUiR, KOPOTKO30PICTb,
PeuenTopu, ix TnW. OpraHu YyTTa Ak nepudepmuHi AANEKO30PICTb, ACTUIMATU3IM, A3NBTOHI3M, ONTUYHA CUCTEMA OKa,
YACTUHW CEHCOPHUX cUcTem. bygoea Ta GyHRUiT opraHis N . . . = .
. Bu3nayaTtn NPABHUABHICTD 3aCTOCYBAHHA BKA3AHWUX NOHATL | TEPMIHIB. Bl3y8ﬂbH0 PO3MI3RABATHA Ta
e L A XapakTepu3yBaTM enemeHTM O6ygosn  OpraHie  30py, CAyXY, PIiBHOBAru. YCTaHOBAKOBATKH
B3aEMO3B'A30K MiXK ByA0BOK | QYHKLIAMM OpraHiB 30py, cayxy, pisHosaru. O6GrpyHTOBYBaTU:
APaBUAA MriEHK OPraHie 30py Ta CAYXyY; 3ax0au NPOPINAKTUKY NOpYLEeHb 30QY, CAYXY.
4.14 | BUUa HEPBOBA AiAABHICTL MOANHU 3HATU | PO3YMITU
Hepsogi npouecH, iX NOKa3HNUKKU. BE3YMOBHI | YMOBHI HepBoBi npouecn: 36ymkeHHA, ransmyBaHHA. [MOKA3HMKW  HEPBOBUX NPOUECIB: CUA3,
pedAeKCH, IHCTUHKTI. YTBOPEHHA YMOBHUX pedneKcis. PYX/MBICTL, YPIBHOBAMERICTL. MexaHizmu dopmyBaHHA pednekcie, 3HaUeHHA APYToi CUrHanbHOI
DOpPMyBaHHA TAMYACOBUX HEPBOBUX 3B'AZKIB, TX 3HAYEHHA | CUCTEMU. Oco6nuBocCTi BUWOT HEPBOBOI AIANLHOCTI AOAWHKU. JHAYeHHA cHY. Bugu cHy. Ponb
19 GOPMYBAHHA YMOBHUX pednexcis. FanbmyBaHHa Kopw rono_snoro MO3KYy B MMClleHH.i. MNpuaruHK iH,tuip,yanbl?mx ?coﬁnueocreﬁ MOANRN.
YMOBHUX pedneKcis. Bi3ioNOriuHi OCHOBM MOBAEHH. Hel‘aTMBH.I»WI snn'nfa ANKOTOAKD Ta KypiHHA Ha eumY HepeoBY AIRIIbHICTt.:- NICAUHM. 3Haqeum!
. . ) NOHATL | TEPMIHiB: 30YQKEHHSA, rANbMYBAHHA, IHCTUHKT, 6E3yMOBHI pedrekcu, yMOoBHI
Mepwa i gpyra curHaneHi cuctemn. Hasdanna. Mam’ ate. " g I A
. . ’ pedaekcn, THMYACOBUU HEPBOBUHU 3B A30K, Nam'aTb.
Buiya HepBOBa AiANEBHICTD NHOAWHW TA H OCHOBHI TUNU. YMITU
VDM TECAIETRRES T . - BU3HAYaTU NPABUALHICTL 3ACTOCYBAHHA BKA3aHUX MOHATSL i TepmiHie. [OPIBHIOBATU: YMOBHI i
CoH Ak GYHKUIOHANLHWIA CTAH OPraRi3my, HOTO 3HAYEHHA. | GazumoBHi pedneKcu; nepusy | ApYry CHTHAaNbHi CHCTEMM; TWAM BUWOT HEPBOBOI AIANBHOCTI
moauHu. Knacndikysatn besymoBHi pedaekcu. Po3ni3HasaT: iIHCTUHKTMBHY | HAabyTy noseainky
NIOAKHN; TUN TeMNepamMenTy; ymoeHi | BesymoBHi pedaekcu. Po3pi3HATU: BUAW HABYAHHA, BUAU
Nam'aTi; TUNU BMWOI HEPBOBOT AIANLHOCTI TAa BAACTUBOCTI TemnepameHTy. OOrpyHTOoByBaTU
nNpaguna po3ymoBoil AIRNLHOCTI.
4.15 | Penpogyxuis Ta pO3BUTOK AOAWHH. 3HATU | PO3YMITHU

bynosa cTateBoi cucTemMU AtoguHKn. CyHKUIT CTaTeBux 3ano3
A0anHK. bygosea cTatesux KAITUHK soguem. FameToreHes.
MepeuHHi Ta BTOPUHHI cTateBi 03Haku. MNepioan
OHTOreHesy NIAnHU. PO3BUTOK 3apoaka i nnoaa, dyHKuil
NAAULHTHU. PO3BUTOK AUTUHU RICAA HAPOAIKEHHA.

Bynosy crateBoil cuctemmn NMOaWHU. ByHKUIT CTaTEBWX 33103, NAAUEHTU. ETann rametoreHesy.
BiamiHHOCTI B Bya0si i npouecax GopMyBaHHA YOAOBIUMX i XiHOYMX rameT. MNepiogn OHToreHe3y
noavnHn, Etanu embpioHanbHOro ta nocrem 3716 DO3BUTKY M0auHU.  TNepBUHHI i
BTOPUHHI CTaTeBi O3HakW. Ponb eHAOKpPUH w&agwemu,,e'«pmauu rameTtareHesy, oeynauii,

BariTHOCTI, CTaTesoro A03pieanHa AlavHE Ge&;«sﬁﬁhﬂmd

Noromo i AQTIOHOKYDPIHHA Ha
PENPOAYKTUBHY CUCTEMY. 3HAYeHHA ;Kmﬂi’y' Tenmmm\jarqmcrb / \m,\crareae

=] °oF eq|Z> ) U,
it - JN O \ y ]
WS B\ pode
22




AO3piBaHHA.

YMITH

Bu3HauaTu NPaBUABLHICTb 3aCTOCYBAHHA BKA3AHWX MOHATH | TEPMIHIB. BidyaneHo po3niaHasaTu 1a
XdpPaKTepPU3yBaTU: CTATEBI KAITMHU AOZUHMK; CTagii rameToreHesy moavnu. NopisHioeatu bygosy
i PO3BUTOK YONOBIUMX i XKIHOUUX CTATEBUX KAITUH. YCTBHOBAOBATH BIAEMO3B'A30K mik Oyg0BOIO
i PYHKUIAMKU 4ONOBIUUNX | XKIHOUUX rameT.

Po3ain 5. OcHOBYU eKoNOrii | eBONKOLIAHOIO BYEHHA

5.1 | EkonoriyHi YMHHURK. MonyAaauin 3HATW | PO3YMITU
ExoAoriyHi “MHHUKK Ta iXHR] Khacudikadis. NoHatTa npo EKOAOMYHI YMHHUKN: aBioTuyRni, BioTuyRi, aHTponoreHHi/aHTPoniyHi/. 3aKOHOMIPHOCTI BNAUBY
ONTUMAABHUN RiaNA30H Ail EROAOTIYHOTO YNHHUKD. EKONOTIYHUX YUHHUKIB HA XUBiI Oprarismu (3akoHu obBmeskyBanbHOro GpakTopy, TOAEPAHTHOCTI,
3aKOHOMIPHOCTI BRAWBY €KONOTIYHUX YUNHHUKIB HA MKUBI CYKYNHOI Ail ¢dakTopis). NapameTpu ekonoriuHoi Hiwi. Mpasnao ob60B'AKOBOrD 3aNOBHEHHRA
opraHizmu. NPUCTOCYBAHHA HUBUX OPraHismis Ao Ail EeKOAOrIMHOT Hii. Mapamerpu NONYNAUii: YUCEABHICTb, WiINbHICTb, BIKOBA, CTaTEBa Ta rEeHETUYHA
EKONOTMYHUX YARHUKIB. EKONOriYHA BAAEHTHICTD. CTPYKTYPa, NPUPICT, HapoAKYyBaHICTb, CMEPTHICTL. 3HAYEHHA TMOHATL | TepMmiHiB: ekonorisa,
EKONOriyHa HIlA 8K PE3YNLTAT MPUCTOCYBAHHA OPraKismiB | €KOAOMYHA BANEHTHICTb, EKOAOMYHA HIWA, EKONOTYHI YUHHUKK, ODMEIYBANbHI YUHHUKK,
A0 icHyBaHHA B ekocucTemi. MOHATTS NPC nonynsuito. ONTUMANbHI Ta NECUMANbHI YMOBW, CEPEAOBULUE MELWKAHHA, TONERAHTHICTL, NONYARLIA,
CYpyKTYpa Ta xapaKkTepucTuku nonyaayin. NapameTtpu CTPYKTYpa nonyAAUii, NoNyAAauifiHi XBuAi, MIHIMANbHA MXWUTTE3AATHA NONYNAUIA, rOMEOCTa3s
nonyAsuil. Monyasuinki xeuai. MOHATTA NPO MiKIMaNbHY nonyasyjl.
HUTTE3AATHY NONYARLIKK. EKOAOrivHI CTpaTerii nanynauii. YMITKN
BU3HAYaTU NPABUALHICTE 3aCTOCYBAHHA BKA3aHWUX NOHATL i TEPMIHIB. KnacudikyBaT eKoNOTivHI
YMHHUKK. PO3pI3HATU. CcTEeHO- Ta eBpuDICHTHI 8uMAn, CTaTUYHI Ta SUHamIYHI napamerpu
nonynauil, €KCAOriuHi  cTpaTerii  nonynadiin, XapakTepuzysaTv napameTpu  nonyasuji.
AHanizysaTn TabnunuHi aani a rpadiuHi 306pameHHn, Aki BigobpaxaoTs BeAUUUHY abo 3MiHy
napameTpie nonynauii. MoAentoBaTM HACAIAKM 3HAYHOrO NEPEKPUBAHHA EKOAOFIYHUX Hil
KOHKYPYHOUnX BUAiB.
5.2 | Ekocuctemm 3HATU | PO3YMITH

Cknaposi, BAACTUBOCTI T3 XaPaKTEPUCTUKU EKOCUCTEMI.
Biouero3 Ta 6ioTon. TUnK 38" A3KIB MiXK NONYAALIAMM
pi3Hnx suais B ekocuctemax. MepeTBopeHHs eHeprii B
ekocucTemax. MNoHATTA NPo NPOAYUEHTIB, KOHCYMEHTIB Ta
peayueHTis. TpodiuHa cTpykTypa BioueHosy. EkonoriuHi
nipamign. NpocTopoea HECAHOPIARICTL HioteHo3y.
CTpyKTypHe pisHOMaHITTa GioueHoay. Yacoea

HEe0AHOPIGHICTL ekoCUcTEM (PeHoNoriYHI 3MIHK, cykuecia).

CknagoBi, BNacTUBOCTI Ta XapakrepucTuku ekocuctem. Lnaxu acuminauii, nepepayi Ta
PO3CitOB3HHA eHeprii B eKkocuctemax. OCHOBHI Biomn 3emni. [lpuknagu: nepeuMHHUX Ta
BTOPUHHUX CYRUECIH; TPOPIUHUX NaHWOrB Ta TPpodiyHUX CITOK, GEHONOTIMHUX 3MiH. 3HaYeHHA
NOHATL | TepmiHie: GioTon, 6i0TUYHI 3B'A3KK, BiOLEHO3, arpOLEHO3, EKONOTIYHA NipaMIga,
MO3aI4HICTL BioHeHO3y, NPOAYKTUBHICTL EKOCUCTEM, MPOAYUEHTU, KOHCYMEHTU, peayueHTw,
CYKUECia, Tpodiurni naHuwr, TpodiMHUIA piBeHb-FemdiHa CiTKa, APYCHICTL bioueHo3y, Buaose
HaratcTBo GioueHo3y, suaoBe pisuomauin;p@ﬁé%‘ogﬂ(. A
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Bu3HayaTM NPABMALHICTL 3aCTOCYBAHHA BKA3aHWX MOHATL | TepmiHis. PO3pI3HATU:
6ioTUUHIX 38°A3kiB y BioueHO3i; NEpBMHHI Ta BTOPUHHI CYRUECIT; nacoBuwHi /euiganHa/ Ta
AETPUTHI  /po3knageHua/ Tpodiuni NaHuloru. Bu3Hauatm  Tunku B3aemogiit nonynauyi B
exocncremax. CKnaaaTn Cxemu NEPEHECEHHA PEYOBUH Ta EHEPrii B EKOCUCTEMAX. AHANI3YBaTH
CTPYKTYPHE pi3HOMARITTA BioueHO3y i NPorHo3yeaTu Morg CTiNKicTe. MopiBHKBATU 0COBAUBOCTI
opradizayii Ta PyHKUIOHYBaHHSA arpoLeHo3iB | NPUPOAHUX EKOCUCTEM.

THIN

5.3 | biocdepa ak rnobanbHa eKocUcTema 3HATU | PO3YMITH

Crpyktypa Ta mexi Oiocdepu. Bioreoximiuni  umkam | CtpykTypy | mexi Giochepn. Knouosi Bioreoximiuni umkam. CyTHICTb i 3HAueHHA koHuenuil
/konoobir peuoenH/ Ak HeobxigHWa YMOBA iCHYBAMHA | ctanoro po3BUTKY.  POAb OCHOBHWUX  33aKOHIB NPUPOAOKOPUCTYBAHHA Npu (OPMyBaHHI
Biochepu. Buewun B. |. BepHaacekoro npo Biocdepy Ta npuHuMnie 36aNaHCOBaHOrO NPUPOAOKOPUCTYBAHHA B KOHTEKCTI CTanoro po3eutky. CyvacHi
H00c¢§py Ta HESO, EIE M S YH"K“e“Hﬂ rnoBaneHoi HaNPAMKW OXOPOHW NPUPOAY B YKpaini i cBiTi. Bnane GaxTopiB A0BKINNA Ta NOKA3HUKIE MOrO
SKOUOLIAAM = Kpusn. . ?C"OB"' yaa‘neuun PO | akocti  wa zpopos's i Gesneky  MoAMHW.  3HAYEeHHA  NOHATb | TEPMIHIB:
aHTponoreHHui/anTponivHuit/ snave Ha Giocdepy. Buan o S : A e v :

,. . aHTpoOnoOreHHui/anTponiunui/  enaus, 6Giocdepa, GioreoximiyHuit UMK, BUAW-BCEAGHL,
3abpyaHeHHA, TX HACcAigKv ANA eKOCUCTEM Ta OAVHM. ) . i " 4

; - : . | ekonoriuna mepexa, exonoriyHa NOANITUKA, xuea peuoBnHa bBiocdepu, BioreHHa peuosuHa,
NoHATTA npo AKiCTb  AoBKinAA.  CyvacHi  raobanbHi 6i 6
eKOAOTiUHI  NPOBAEMU CBITY, eKONOriuMi npobaemn B uoctialuemwaa/ pevosuHa, biokocHa peqosu‘na, 3abpyAHEHHSA, HO?ccbepa, OXOpPOHa NpUpcan,
YkpaiHi.  AHTpONOrenMWi/aHTponiunmii/  enavs  wa | PAUIOHANLHE NPUPOAGKOPUCTYBAHHA, EKONOTIYHE MUCARHHA, CTaNIUH PO3BUTOK.
Gionoriyne  pisHOMaHITTA  (Bumupanua Bugis, Bugu- | YMITU
BceneHli). 36epewenHa GiopisHOmaniTTa Ak Heobxigna | BusHayatn NPaBUALHICTb 33CTOCYBAHHA BKA3aHUX NOHATL | TEPMIHIB. PO3PI3HATH: TMOM PEYOBHUH
ymosa cTabinbHocTi Giocdepu. CyuacHi Hanpamku oxoponu | Giocdepw; Buav 3abpyaHenna A0BKIANA; axepena 3abpyAHeHHA J0BKIANA. AHANI3YBATU: CXEMU
NPUPOAM Ta 33XUCTY HABKOAMWHLOMO CepegoBUWla B | HicreaxiMmivuHUX LMKAIB, aHTPONOTrEeHH 3miHK B Biocdepi, cTan goekinna. MporHosyeaTn Hacigku
YKpaiHi Ta caiTi. 3abpygHeHHA A0BKINAA ANA MUBUX OPTaHi3mie i MOQUHK 30KpeEmMa.
Ba3oBi NONGKEHHA NPUPOAOKOPUCTYBAHHA. KoHuenuia
CTaNoro poO3BUTKY.
S.4 | ApanTayia AK 3aranbHa BAACTUBICTb BIOAOrIMHWX CUCTEM 3HATW | PO3YMITHU

3aranbHi 3aKOHOMIPHOCTI PopMyBaHHA aganTauin. MOHATTS
NPO nNpeaaanTauild  Ta NoCTagantauile. BAacTUBOCTI
agantauin. PopmyBaHHA aAanTaui Ha MONERYNAPHOMY Ta
KAITUHHOMY  piBHAX  opraHizauii. MNpuHuun  €/HOCTI
OpraHiamis Ta cepegoBMWA IXHLOrO MelukaHHA. Crpaverii
ananTauiv opraHiamis. MOHATTA NPO EKONOFIYHO NAACTUYHI
Ta €KOAOMYHO HeNAACTUYHI BUAU. NIOHATTA NPO 3AANTUBHY
pagiauiio. XKuTreBi Popmu TBAPUH Ta POCAMH AK aganTauii

3aranbHi 3aKOHOMIPHOCTI GOpMYBaHHA aganTauiid. 3HayeHHA NpeaganTauiin Ta nocraganTauii B
€80l OpraHivHoro cBiTy. OCHOBHI BN3CTUBOCTI aganvauiil. OopmyBaHHA apanTauit Ha
MONEBRYAAPHOMY Ta KAITMHHOMY PpPiBHAX oOpraMizauii. MpuHUMN €4HOCTI OpraHiamie Ta
cepeacsulla IXHbOrQ MmewkaHHA. Cnocobu Tepmoperynauil opraHiamis. OcHOBHI  dopmu
CMMGIOB\/‘ OpFaHIBMIB MYTV&III?.M KOMQHCSHIBWMTMSM npukna;‘m aganraqm O[JfaHl3MlB
A0 Al eKONOFYHUX YMHHUKIB, A0 onsuwcmnwumemuanua aganTUBHUX BI0AOTUHWX
putmiB. CyTHICTE | 3Ha4eHHA cbo M#mﬁ‘&ue 3HaueHHa ¢oTonepioansmy.
OcobAnsocTi OCHOBHUX CepeAOBM Anem)éHHﬂ onrmx‘x 3HaYEHHA (QOHATL | TePMIHIB:
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A0 cepegoBuWa metwkavHA. MOHATTA NPO  CRPAXKeHyY
eBOMOLIK /KOEBONIOLIO/ T KOaAANTaLLO.

OCHOBHI cepegoBuMia iCHyBaHHA Ta ajaanvauii A0 HuX
opranizmis. Cnacodu Tepmoperynauil opradiamie. Cumbios
Ta daro dopmu. Opramism AK CepesioBULLE MEWKAHHA.
MowupeRHA NapasnTU3My cepef Pi3HUX rPyN OPraHi3mis,
ApanTadil NapasuTie 40 MeWKaHHA B OPraHiami xasfiHa.
8ignoeigb opraHiamy xa3fAiHa Ha OCENEHHA NapasuTie.
AnantusHi 6i0n0riMHI pUTMKU BIONOFIYHUX CUCTEM DPIZHOTO
piBHA opranisayuil. Tunu aganTueHux BionoriuHux putmie
opratiamie. PoTonepioansm 1a KOro aAanTUBHE IHAYEHHA.

azanvauia, npeaganTtauifa, NnocTaganTauia, aganTUBHUK NOTEHLiaA, eKOACTiYHA HiWa, aAanTUBHa

pajiauia, koeBonwouia, koazanTadfi, KuTTEBa $opma, aganTMBHI  BionoridHi  puTMK,
doTonepioguzm.

YMITH

Bu3HauvaTn nNPasuAbHICTD 3aCTOCYBAHHA BKA3AHUX NOHATL | TepmiHie. PO3pizHATU: TUNK

aAanTUBHUX GIONOFIYHUX PUTMIB OpraHiamie (30BHIWHI, BHYTPIWHI, 40608, MICAYHI, NPUNANBHO-
BiZANAWEBHI, CE30HHI, piuni, BaraTopiuHi); dopmu cumbiozy; NPeaCTABHUKIB PiZHUX EKONOTIHHUX
rpyn pocamd. CniBBigHOCKMTU: aganTauji OpraHiamie 3 cepeaceuwem MewKaHHa; aganTtauii
MOAUHU 3 yMOBaAMM  NPOXUBAHHA. BM3HAUATM: O3HAKM aAANTOBAHOCTI OpPraHi3mie 4o
CepeaoBMWLA ICHYBAHHA; a8aNTUBHUA XapakTep NOBeAiHKOBUX peakuii TeapuH. lMopisHoBaTU:
0coBAUBOCTI Tepmoperynalii NONKINOTEPMHUX Ta TOMOWOTEPMHUX TBapPUHM,; adanTauii pisHux
rpyn opraHismie 40 NEBHOrO CEpeAoBUILE MEIIKAHHA. CKNagaTH CXemun KOMNMNAEKCIB aganTaLiu,
AKI XapaKTEPU3YIOTL TY YU iHWY KUTTEBY GOPMY OPraniamie.

S.5

OCHOBM €BOANICUIMHOrO BYEHHA

MonaTTa npo eBONoUI. Esoaouiiina rinoTeza
¥.-B. Namapka. OCHOBHI NOAMKEHHA €BOMOUIWHOI Teopil
Y. AapsiHa. ToegHaHHA Teopii fapsBiHa Ta reHeTUuKu:
CMHTETMYHA Teopia eBoaouii. Nonyasuia opraHismis sk
oavHuuAa  eoaolil.  MoHATTA Npo  MIKPOEBOAOLID.
DaKkTopH 3MIHU FreHETUUHOI CTPYKTYPU NOonynauil: myTtauii,
i3onauia, mirpauii, apeud renie, npupoanuin  aobip.
3aKOHOMIPHOCTI PO3NCAINY anenie 8 NONyAALIAX.

Cnocobu eungoyTeopeHHA. [OHATTA NpPo AUBEpPreHLiio,
KOHBEPrerLitD Ta napaneniam, aHanoridHi Ta romonorivHi
Opradu, pyaumedTn Ta ataeizmu, BionoriyHuid nporpec Ta
perpec.

MornsAn Ha BMHUKHEHHA KUTTA HA 3emni (KpeaujioHi3m,
naHcnepmis, abioreHes). CyyacHi rornagu Ha nepeuHHI
eTanu esomoLii RkuTTa: PHK-cBiT. Knwyvosi etanu esonouji
KUTTA Ha 3emai.

3HATW 1 PO3YMITU

3HaueHHs esonwoUil. CyTHICTL: eBOAWINHOT rinoTe3n ¥.-B. /lamapka; OCHOBHUX MQNOKEHb
eBonuiiHol Teopii Y. [dapeiHa; OCHOBHUX MOMOMKEHb CYMACHOT CMHTETUYHOI Teopii esoaouil;
Pi3HUX NOrAAAIB HA BUHUKHEHHA KWTTA. NpUUMHM | HACNIBKKU gpeirdy reHis. 3aKOHOMIPHOCTI
po3noginy anenis B nonyasuiax. Pone npupogHore Acbopy B aaantauisx Ao 3MiH NPUPOAHOTD
cepenoBuia. KAo4oBi etanu esoatoLil XUTTA Ha 3emni (BUHUKHEHHA GOTOCUHTe3y, noABa
EYKaPIOTUHHUX KAITUH WAAXOM CMMBIO3y NpPOKapioTie, NoABa GaraTOKAITMHHUX OpPraHiamis).
3HadYeHHA NOHATL | TEPMIMHIB: €BOMIOLIA, MIKpOeBONIOWiN, i30nauia, aperd renie, mirpauil,
AUBEPreHUwin, KOHBEPreHuis, napanenism, npupoaHuit aobip, napaneniam,  GionorivHuin
nporpec, 6ioNoTriMHMIA perpec, reHeTUYHa CTRYKTYpa nenyaauil, reHodoHA nonyasuii.

YMITH

BU3HauaTH NpasuUNbHICTL 33CTOCYBAHHA BKA3aHUX MOHATL | TepmiHiB. XapakTepuiyBaTu
NONYAALIIC AK OANHULIO €80AI0LIT. PO3PI3HATU: aHANOrIYHI Ta FOMOAOTINHI OPraHu, PpyaumMeHTH
Ta araeiamu, cnocobu smAOYTBOpPEHHA (reorpadiuna vTa eKoNoridHa i30AAUIA NONYNAUIR,
PENPOAYKTUBHA I30/AALiIA, BUNAAKOBI reHeTuyHi 3mitm). MopieHosaTn HionoriyHuit nporpec i
6ionoriuun perpec. O6IpyHTOBYBATU POAL CNAAKOBOCTI B €BOIOUIT OpraHi3mis.
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JipexTop AenapTaMeHTy
3araIbHO] CepeuHbOl Ta AOMIKUIBHOT OCBITH




