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3ATBEPJIDKEHO
Haxkaz MiHicTepcTBa OCBITH | HAyKHU YKpaiHu
LO, X 2018 p. Ne 7726

ITPOT'PAMA
3OBHIIUHBOI'O HE3AJIE2XKHOTI'O OILIIHIOBAHHSI
pe3yabTaTiB HasuauHs 3 BIOJIOITI,
3000yTHX HA OCHOBI NOBHOI 3arajibHOI cepeAHbOI OCBITH

IMossicHioBaNbLHA 3anHCKA

Mporpamy anAa 30BHIWHLOrO HE3aNEXKHOrO OUiHIOBaHHA 3 Bionorii po3pobneHo Ha ocHoBi [lep)kaBHOro ctaHaapTy 6a30B0i i NOBHOI 3aranbHol
cepeaHbOi OCBiTU, 3aTBepAKeHOro nocraHosoto KabiHety MiHicTpis YkpaiHu Big 23 nuctonaga 2011 poky Ne 1392, i BignoBigHMX HaBYaNbHUX
nporpam: Has4yanbHOi nporpamu 3 Gionorii ana 69 knacis 3akNaais 3aranbHOI cepeaHbOT OCBITH, 3aTBEPAXKEHOT HaKa3om MiHiCTepCcTBa OCBITH | HayKn
Ykpainu 8ig 07.06.2017 Ne 804, ta HaB4YanbHOI nporpamu 3 Bionorii ana 10-11 knaciB 3aknazgis 3aranbHoOI cepegHboi OCBiITH (piBeHb CTaHAapTy),
3aTBepAKeHoi Hakazom MiHicTepcTBa OCBITU | HAyKK YKpaiHu Big, 23.10.2017 Ne 1407.

3MicT nporpamu 30BHIWHLOIO HE3aNEeXHOro OuiHBaHHA 3 6ionorii noaineHo Ha TemaTuyHi 6N10KKM BIANOBIAHO A0 KNOHOBUX €/1IEMEHTIB 3MiCTY
HaBya/nbHMUX nporpam 3 Bionorii gna y4HiB 3akNagiB 3aranbHOI cepeaHboi ocBiTU. Mporpama cknagaereca 3 5 po3ainis: «Bcryn. XimiuHun cknag,
CTPYKTypa i QYHKUIOHYBAHHA KniTMH. Peanisauis cnagkoBoi iHpopmauii», «3aKOHOMIPHOCTI CNaaKoBOCTi i MiHAMBOCTI», «biopi3HOMAHITTAY,
«OpraHi3am noguHu ak bionoriyHa cucrema», « OCHOBU €KOANOTiT i €BONIOLINHOrO BYeHHAY». PO34inn NoAineHO Ha Temu, B AKUX BM3HAYEHO 3MICT Ta
obcar BUMOr 4,0 pe3yNbTaTiB HABYAHHA | NPeAMETHUX YMiHb Y4AaCHMKIB 30BHILWHbOIO HE3aNEXHOTO OLUiHIOBaHHA 3 6ionoril, KOHKPETU30BaHI eNemeHTH
3MICTy N€BHMX NOHATbL, HaBeAeHO nepenik bionoriuHnx o6’ ekTis, AKi yuacHnKkn 3HO Bi3yanbHO PoO3Ni3HAKOTL Ta XapaKTepu3yoThb.

MNporpama Ana 30BHItLHbOIO HE33ANEXHOTO OUHIOBAHHA 3 6i0NOTii OPIEHTYETLCA HA OBONOAIHHA YYHAMM 3aKNAAIB 3arafnbHOI cepeaHbOoil OCBITH
npeaMeTHUMU BMIHHAMW Ta JOCATHEHHA HUMU NEBHUX PE3yNbTaTIB HAaBYAHHA WOA0 METOAIB HAYKOBOIO Mi3HaHHA; OCHOBHUX MNONOXKEHb BioNoriyHmUX
3aKOHiB, NPaBuUA, TEOPill, 3aKOHOMIPHOCTeN, rinoTes; cyTHOCTI GionoriuHux npouecis i ABuLy; 6yp,oaw u_eauai(\ bionoriyHnx 06'eKTiB; Cy4acHoi
6ionoriyHoi TePMIHONOTiT | CUMBONIKK; YMIHHA: NOACHIOBATH, BCTAHOBAIOBATM 3B'A3KM, CKNaaaTy cxemgfo’wkxyqépﬁy MaLito 3 TabAMYHUX AaHUX
i rpadiuHnx 306paxkeHb, po3nizHaBaTn 6ionoriyHi 06’ekTM No ix 306parkeHHIo, KnacudikysaTy, ;{Aﬁy;aysé Mﬂ@am i_pobutn BUCHOBKM,
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BUKOPMCTOBYBATU 3HAHHA Yy MOBCAKAEHHOMY XUTTi (06FpYHTOBYBATU NpPaBMNa NOBEAIHKU Yy HABKONULWIHLOMY CepefoBulli, 3axogu NpodinakTuku
3axBOPIOBAHb, CNOCOOU HaZAHHA AOMEAUYHOT JONOMOTH).

Ne 3micr ] Bumoru fo pe3ybTaTtie HABYAHHA Ta NPeAMETHUX YMiHb
Po3ain 1. Bcryn. XimiuHuid cknag, cTpyktypa i yHKLiOHYBaHHA KAiTUH. Peanisauia cnagkosoi iHpopmallii.
1.1 | Bcryn 3HATU | PO3YMITH
dyHAaMeHTaNbHI  BIAaCTUBOCTI KUBOro. PiBHi opraHizauii | PyHaameHTanbHi BAACTUBOCTI i QyHKUiT KMBOro. PiBHi opraHisauii »utTa 6ionorivHnx cucrem:
XKUTTA BIONOriYHMX CUCTEM Ta X XapaKTepHi pucu. MONEKYNAPHUMN, KNITUHHUI, OPraHi3aMOBMI, eKocuctemHui, 6iochepHuin. Metoamn AOCNIAKEHHA
MeTtoau pocnigxeHno B 6ionorii. 3HayeHHa 6ionoriyHux | B Gionorii:  NOPIBHANLHO-ONUCOBUI, EKCNEPUMEHTANbHUIK, MOAENIOBAHHA, MOHITOPUHT.
[OCNIAXKEHD Y XKUTTI NIOANHU. 3HayeHHA NOHATL | TepMiHiB: cuctema, biocuctema, mogentoBaHHA, MOHITOPUHT.
YMITH
Bu3HaYaTM MpPaBWUALHICTb 3aCTOCYBAHHA BKa3aHUX MOHATb | TepmiHiB. PO3Pi3HATM piBHI
OpraHizauii utra 6ionoriuHMx cuctem 3a ix xapaktepHumu pucamu. CknagatM naad
BocnigKeHHsA. Obupatv meTom  [OCNiAKeHHA. Bu3Havatv  meTy, yMOBM MpOBESEHHA
[OCNiAXeHHs, HeobxigHe ob6nagHaHHA, NOCNIQOBHICTb BWKOHAHHA A0CAIAIB. AHanisysaTtu
pe3ynbTatu 6i0N0OriYHUX EeKCNePUMEHTIB, AKI MOXYTb OyTu npeactasnedi y Buriafi onucy,
TabnuyHoi iHpopmaui, rpadikis, giarpam Towo.
1.2 | XimiuHuWiA CKNag KAiTUHK 3HATWU | PO3YMITU

Knacugikauia xiMiuHUX enemeHTiB 3a iXHIM BMiCTOM B8
opraHiamax. Hacnigkm HegocTatHeoro abo Hagnvwkosoro
HAZAXOAXEHHA B OPraHi3m I0AUHM XiMiyHuX enemeHTis (I,
F, Fe, Ca, K) Ta cnocobu ycyHeHHs ix HecTaui.

OpraHivyHi Ta HEOPraHiYHi CMOAYKK i IXHA PO/b B OPraHi3mi.
Boaa, ii OCHOBHiI BNacTUBOCTI Ta ponb B OopraHiami. Boaa ak
PO3YUHHUK, rigpoPobHi i rigpodinbHi CNoayKK.
biononimepu: noHATTA Npo ixHI0 6yaoBy Ta KOHPOPMaLUtO.
Byrnesoam: (pubo3a, pe3okcupubosa,
rnoko3a, ¢pyktosa), onirocaxapuam (caxaposa, n1akTo3a),
nonicaxapuam (Kpoxmasnb, UENN03a, XiTUH, TAiKOreH).
OcHOBHi BnacTuBOCTi Ta QYHKLT Byrnesois B OpraHiamax.
Ninign (*upu, Bockn, crepoigu, dpocdoninign). OCHOBHI

MOHOCaxapugun

MaKpoenemeHTH, B TOMy YMC/i OPraHOreHHi enemeHTU. bionoriuHy ponb: BOAU, KUCHIO, MOHIB
Na+, K+, Cl-, Ca2+, Mg2+. ByaoBy, OCHOBHi BNacTMBOCTI Ta GyHKLi BinkiB, Byrnesoais, niniais (Ha
npuknagi »upis Ta ¢ocdoniniais), HykneiHoBux Kucnot, AT®. OcobausocTi NPOCTOPOBOI
opraHisauii 6inKiB, HYKNETHOBMX KMCIOT, noslicaxapugie (Kpoxmano, uentonosa). Ponb ximiuHux
38’A3KiB (KOBANEHTHIi, WOHHI, BOAHEBi), riapodo6bHOI B3aEMOAI B CTPYKTYPHIW oOpraHisauii
Makpomosiekyn. Bnactmeocti Ta npuHumMnu  GyHKUiOHyBaHHA depmeHnTis. Ponb ATO 8
eHepro3abe3neyeHHi. 3HaYEHHA NOHATb | TepmiHiB: Bionosimep, MOHOMEpP, MaKpOENEeMEHTH,
OpraHOTeHHi eNemMeHTU, MikpoenemeHTn, rigpodinbHi i riapodobHi cnonyku, AeHaTypauia,
peHaTypauia , pennikauia, pepmeHTU, KoOPepMeHTHU, aKTUBHUU LIEHTP PepmeHTa, KoHdopmauis,
NPUHUMN KOMNNEMEHTAPHOCTI, FfeH, MaKpPOEePriYHMM 38'A30K, EHAEMIYHI 3aXBOPIOBAHHA.
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B/1aCTUBOCTI Ta PyHKUi niniais 8 opraHiamax.

Binku. AmiHOKMCNOTM AK  moHOMepu  Binkis.
CTPYKTYPHOI opraHisauji 6inkis. [leHaTypauia i peHatypauis
6inkis. OcHOBHi 6ionoriuHi PyHKUii Ginkis. PepmeHTH, X
BNACTUBOCTI Ta NPUHUMNKU QYHKLOHYBAHHA.

HykneiHoBi kucnotu. byposa Hykneotuais. byaosa Ta
¢yHkuii AHK. MpuHuun komnaemeHTapHocTi. HykneotngHa
NOCNIAOBHICTb | NOHATTA Npo reH. Bnactusocti AHK. PHK Ta
it Tunu (MPHK, pPHK, TPHK).

AT®. Ponb AT® B eHeprosabe3neyeHHi.

PisHi

opraHisaujii 6inka (NepsuHHYy, BTOPUHHY, TPETUHHY, YETBEPTUHHY CTPYKTYpYy), rnobynsapHi i
$ibpunapHi 6inku, Tunu PHK (MPHK, pPHK, TPHK). BcTaHOBNIOBaTU B3aEMO3B’A30K MiX Di3nKO-
XiMiYHMMU BnacTUBOCTAMM Ta BionoriyHoto ponnto sogu. NopisHioBatn AHK i PHK 3a ximiyHUM
cknagom i 6yaosoto. lMponoHyBaTM 3axoau NONEpefeHHA 3aXBOPIOBAHb NIOAWHK, WO
BMHWKAIOTb 33 YMOB HaanulKy abo HecTadi ximiuHux enemenTis (I, F, Fe, Ca, K) B opraHiami
noguHu abo y npupogHomy cepefoBulli. Po3B’a3yBaT enemeHTapHi BNpaBu 3 MOAEKYAAPHOT
6i0NOorii: BU3HAYaTU MONEKYNAPHY Macy pe4oBuHu (6inKa, HYKNETHOBOT KUCNOTU) 3a Macow
0HOTO 3 it KOMNOHEHTIB, AOBXXUHY MOJIEKYIU HYKNETHOBOI KUCNOTH, il CKNaga.
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CTpyKTypa Ta PyHKUIOHYBAHHA €YKAPIOTUYHUX KNITUH
KnitTuHa AK enemeHTapHa oauHuua xusoro. Metogu
DOCNIQKEHHA KNiTUH. OCHOBHI BNACTMBOCTI i NPUHUUNU
6yn08u eyKapioTUUHOIT KNITUHU.

KnituHHi - membpanu, ix XiMiuHMIA CKnap, CTPYKTYpa,
B/IaCTUBOCTI Ta OCHOBHI  GyHKuUii. TpaHCcNOPTyBaHHA
PEYOBUH Yepes KNITUHHI meMmbpaHu.

LuTonnasma, it KOMNOHEHTU: UUTOCKeNeT, OpraHenu Ta
BK/IIOYEHHSA.

OaHomembpaHHi  OpraHenun: eHAomnNa3mMaTUyHa  CiTka,
anapat lonbgxi, nisocomu, Bakyoni. [somembpaHHi

opraHenu: MITOXOHApPIl, nnactuam (xnopo-, nNewko — i
xpomonnactu). MitoxoHapii: 6yaoBa, ¢yHKUiOHaNbHa
ponb. Xnoponnactu: 6yaosa, OyHKUiOHAaNbHa pPonb
xnoponnactis. ABTOHOMIA MITOXOHAPIW i xl0poNAacTiB y
KNniTMHi. Pubocomu: 6yposa, yHKUiOHanbHA  poNb.
UeHTpioni. Opravenu pyxy (4xryTuku, Bivku). fAapo:
6ynoBa, ¢yHKUiOHanNbHA pPONb. XPOMOCOMM:  XiMiYHWUIA
cknap, 6ypoBa, ¢yHKUiOHanbHa posb. [annoigHuK i
AUNNOIAHUIA HAbopU XpomMocomM. FOMO/IONIYHI XPOMOCOMMU.
OCHOBHI CTaHU XpPOMOCOM: iHTEPPA3ZHUN HEKOMNAKTHUM |

3HATU | PO3YMITU

MeTtoau [OCNIAKEHHA KNITUMH:  MIKpOCKonia  (CBiTNOBa, €NEKTPOHHA), AaudepeHUinHe
ueHTpudyryBaHHa. byaoBy i OYHKUIl KOMNOHEHTIB KAITUHU. XiMIYHUIM CKNaA KNITUHHOI
membpaHu. Ponb mMembpaH B KAITUHHIN B3aeMogii. MexaHi3Mu TPaHCNOPTYBaHHA PEYOBUH
yepes membpanu. OcobAMBOCTI OpraHisauii KNiTuH eykapioTie. OCHOBHI CTaHU Xpomocom. Posib
Aaapa y 36epexeHHi, nepeaayi Ta peanizauii cnagkosoi iHpopmauii. 3HaueHHA cTabinbHOCTI
KapioTuny Ana icHyBaHHA Buay. MpuunHK BigMiHHOCTE y OyaoBi KNITUH  POCAUH, TBapWH,
rpubis. 3HaYEHHA NOHATbL | TEPMIHIB: €yKapiOTH, aKTUBHWIA Ta NACUBHUU TPAHCMOPT PEYOBUH
yepe3 membpaHy, eHaouuTo3 (ParoynTos, NiIHOUWUTO3), €K30UUTO3, NNA3MOI3, AEeNNa3MOoNi3,
KpUCTHU, TUNAKOIAW, Namenu, MaTpuKc, CTpoma, nnasmoaecmu, opraHenu,
BKNIOYEHHA, Kapionnasma, XpoOMOCOMM, T[OMONOTIYHI XPOMOCOMM, rannoigHui i AMnaoigHui
Habopu XPOMOCOM, XPOMATUH, HYK1E0COMA, LLleHTpOMEpPa, NAeYyi XpoMoCcoMu, KapioTun.

YMITU

Bu3HauaTh NPaBuUIbHICTb 3aCTOCYBAHHA BKa3aHUX MOHATL | TEPMiHIB. XapaKTepusyBaTh KNITUHY
AK €NEeMEHTAPHY OAMHULIO XXMUBOTO. BidyanbHO pO3ni3HaBaTUM KAITUHW POCAWH, TBApWH Ta iX
KOMNOHEHTU. BCTaHOBAIOBATM 3B’A30K MiXK Oyp0BOKO U QYHKUIAMU KOMNOHEHTIB KAITUHMU.
PO3pi3HATUA: aKTUBHMI i NACUBHUI TPAHCNOPT PEYOBUH Yepe3 membpaHy, eK3o- i eHgouuTos,
daro- i niHOUKO3; rannoigHUM i AUNNOIAHWUIA Habopu XPOMOCOM; CTaHU Xpomocom. MopiBHOBaTH

OpraHi3aujito KNiTUH pocnuH, rpubis, TBapuH.
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HagKomMnakTusayia vy
MoaBOEHHA

npoueci  KNITMHHOrO  noginy.
XpOMOCOM  YHacnigok pennikauii  AHK.
Mopdonoria HaAKOMNAKTHUX /MITOTUUHKMX/ XPOMOCOM.
MoHATTA npo Kapiotun. flaepue, Woro ¢yHKUIOHanNbHA
pone.

1.4 | O6miH peyoBUH i NnepeTBOpPeHHA eHepril 3HATU | PO3YMITU

O6min  pevyoBuH  (meTabonism), Moro  3aranbHa | CyTHICTL | 3Ha4YeHHA: npouecis aHaboniamy, kataboniamy; NiAroToBYOro erany poswensieHHs

XapaKTepUCTUKa. €aHicTb npouecis CUHTE3y i | OpraHiyHnX pevyoBMH; TrNiKONI3y; OPOAIHHA; KUCHEBOFO eTamny pPO3WENnIEHHA OpraHiyHuX

pO3iLensieHHA PEYOBUH B OpPraHi3mi. peuoBuH; ¢oTocHHTe3y; xemocuHTedy. Ponb ¢depmeHTiB y 3abesneyeHHi npouecisB 0H6MiHY

ABTOTPOPHUIA i reTepoTPOdHUIA  TMAKU  KUBNEHHA. | pevyoBuH. Jxkepena eHeprii ana GoTo-, xemo- i retepoTpodHUx opraHiamie. [kepena kapboHy

MikcoTpodHi opraHiamu. ONA aBTO- i reTepoTPOdHUX OpraHiamiB. [Kepena OpPraHiuHUX PeYyoBUH ANA reTepoTPodHUX

Po3wenneHHa peyosuH B opraHismi  (6eskucHese, | opraHiamie. Mpuknagyu asToTpodHUx (PoToCMHTETHKU: LiaHOGaKTepii, BOAOPOCTI, POCAUHU;

KucHese). MOHATTA NPO rAikonis, 6pogiHHA. MOHATTA NPO | XeMOCUMHTETUKKU: 3anizobakTepii, CipkoBi Ta HiTpudikyBanbHi 6akTepii), retepotpodHUx Ta

KNITUHHE AMXaHHA. MITOXOHAPIA AK eHepreTuyHa CTaHuia | MiKCoTpodHux (eBreHa 3e1eHa, KOMAXOIAHI POCAUHM) OPraHi3miB. 3HAYEHHA NOHATDL | TEPMIHIB:

KNITUHU. meTaboniam, aHaboniam, kataboniam, asTOTpOdHi oOpraHiamn, oToTpOodHI OpraHismu,

dotocuHTes. OcHOBHI npouecy, WO BigbyBaoTbca Yy | XeMoTpodHi opraHiamu, retepoTpodHi opraHiamu, MIKCOTPOOHI opraHiamu, ¢GoTocuHTes,

CBIT/IO3ANEXHUX | CBIT/IOHE3aNEXKHUX peakuiax /CBITNOBIN | xeMOCMHTE3, riKoAi3, BPOAIHHA, KNITMHHE AWXaHHSA, UMK Kpebca, AMXxanbHuii NaHuor.

Ta TemHosiit ¢dasax/ ¢otocuntesy. Ponb xnopodiny y | YMITU

CBITNO3aneXHUX peakuiax /ceiTnoBa ¢asa/ ¢oTocuHTesy. | Bu3HauaTM NPaBUNbHICTb 3aCTOCYBaHHA BKa3aHUX MOHATHL | TepmiHiB. Knacudikysatu opraHismu

3HaueHHA GoTOCUHTE3Y ANA iCHYBaHHA 6iochepu. 33 [O)KepenoM OTPUMAHHA: eHeprii; KapboHy, OpraHiYHUX pevyoBUH. 3anucyBaTm CymapHi

[MOHATTA NPO XeMOCUHTEe3. piBHAHHA npouecis GOTOCUHTE3Y Ta AuXaHHA. MopisHIOBaTU: AUXaHHA | doTOCUHTE3; BPOAIHHA i
ANXaHHA. AHaNi3yBaTU XiMIYHUI Ta EHEePreTUYHUIA Pe3yabTaTh: eTaniB Po3LEenNeHHA OPraHiYHUX
cnonyk (nigrotosuoro, 6e3KUCHEBOrO, KWUCHEBOrO); CBITNO3anexHux /cBiTnOBOI ¢asn/ i
CBiTAOHE3anexHux /TemHosoi pas3u/ peakuinn oTocuHTesy.

1.5 | 36epexeHHA Ta peani3auia cnagkosoi iHpopmauii 3HATU | PO3YMITU

FeHn, ix 6yposa i ¢yHKUiOHanbHa posb. Mo3aiyHa 6yaoBsa
reHa eykapioTie (€K30HU Ta iIHTPOHM). MOHATTA NPO reHoM.
TpaHCKpUNUia: MaTpUMUHUI cuHTe3 monekyn PHK. MouAaTtTa
NPO perynauito TpaHcKpunu;i.

biocuHTes 6inkiB (TpaHcnauina). FeHeTUYHUMI Kopg, i MOro

Byposy reHa. OcobnuBoCTi oOpraHisauii reHomy npo- Ta eykapioTie. Ponb ¢epmeHTis y
3abe3neyeHHi npouecis TpaHckpunuii i TpaHcaauii. Cnocobwu perynauii TpaHcKpunuii Ha
NPUKNAL]I NAaKTO3HOrO ONEPOHY MPOKAPIOTIB Ta aNbTEPHATUBHOIO CNIANCUHTY eyKapioTiB.

CyTHicTb i BionoriuHe 3HaueHHA: GiocuHTe3dy 6inKiB i HYKNETHOBUX KUC/IOT;, MITO3y, Menosy,

KpOCHHroBepy; CTaTeBOro i HecraTteBoro PO3MHQMeHHA. NapTEHOTeHE3Y, noniembpioHii,
OCHOBHI Bnactueocti. Pone MPHK, TPHK i pubocom y | sannigHeHHn; YepryBaHHA NOKONiIHb Y muﬂeeoﬁm%ﬂonﬁ} 33'85'“0 loro
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npuHumn. MoxatTa npo penapauito AHK. Pennikauia AHK i
KNITUHHUIA UMKA. IHTepdasa i KAITMHHMI nogin. KinbKicTb
monekyn AHK i xpomocom Ha pi3HUX CTagiax KAITUHHOro
uukny. MiTo3, OCHOBHI npouecu, wo BigdyBaTLCA Mig Yac
MiTo3y. Mel103 i 1oro 0co61MBOCTI y MOPIBHAHHI 3 MITO30M.
®DyHKUiOHanbHa ponb meio3y. MoHATTA Npo pekombiHaLjio
AHK nig yac meito3y. KpocuHrosep.

YTBOpEHHA rameT i ixHe ob6'egHaHHA B 3UroTy nig vac
3annigHeHHa. CrateBe pPO3MHOXeHHA. OCHOBHI dopmu
HeCTaTeBOr0 PO3MHOXEHHA OpraHiamis (nogin wnaxom
MiTO3y,  OpYHbKYBaHHS,
BEreTaTUBHE PO3MHOMEHHSA).
IHAUBIAYaNbHUIA  PO3BUTOK  OpraHiamy  (OHTOreHes).
Emb6pioHanbHui PO3BUTOK. OCHOBHi eTtanu
eMbpioHanbHOro pPO3BUTKY Y XOpAoOBUX (ApobneHHs
3UroTH, yTBOpPeHHa ©Gnactynu i ractpyau).  fAsuwe
embpioHanbHOT iHAYKUil. MoHATTA npo audepeHuiauio
KNITUH nig 4ac embpioHanbHOTO po3suTKy. CToBOYypOBI
KniTuHW. Micna3apogKoBuii PO3BUTOK y TBAPUH Ta WMOrO
OCHOBHi TUMM (HENPAMUIA Ta NpAMUIA).

PO3MHOXEHHsi  cnopamu,

po3BUTKY TBapuH. ETanu embpioHanbHOro po3BUTKY y TBapuH (ApO6iHHA, YTBOPEHHA MOPY/H,

6nactynu, ractpynu, avbepeHuialia KNiTUH, rictoreHes, opraHoreHes), aguile emopioHanbHOI
iHOYKUji. BionorivHe 3HAYEHHA PO3MHOMEHHA. 3Ha4yeHHA NOHATb | TEePMiHIB: CNagKOBICTb,
MIHAUBICTb, TeH, FeHOM, EK30HW, IHTPOHW, TPAHCKPUMLiA, TPAHCAALA, TeHeTUYHUIn KoA,
iHTepdasza, KAITUHHWUUA uuKn, pekombiHauia [AHK, KpocuHrosep, OHTOreHes, embpioH,
embpioHanbHa iHAyKUiA, 6nactyna, ractpyna, gudeperuiania KAiTUH, 3annigHeHHA, rametu,
3UroTa, MiTo3, menos.

YMITU

BW3HauyaTU NPaBUbHICTb 3aCTOCYBaHHA BKAa3aHWUX NOHATL | TePMiHiB. [TOPIBHIOBATU: MITOTUYHUIA
1 MEMOTUYHUIA NOAINU KNITUHW; CTaTeBe i HeCTaTEBE PO3MHOKEHHS; BYA0BY YONOBIUMX i KIHOUUX
rameT; NpaMUi Ta HENpaMUNA PO3BUTOK OAraTOKAITUHHUX TBAPUH; MOMIMBOCTI | MexXaHi3Mu
pereHepauii OpraHiamy y poc/vH i TBapuH. AHaNi3yBaTu: etanu KAITMHHOIO uuKkay; ¢dasu mitosy i
Meno3y; etanu (GOpPMyBaHHA CTaTeBUX KJITUH; Nepiogu OHTOreHesy Yy POCAWH i TBApWH.
BusHauyatm nepesarn neBHOi ¢opmu (Ccnocoby) pO3MHOXKEHHA. PoO3pi3HATU: cnocobu
PO3MHOMXEHHSA; $opmMK 3annigHEHHA; cnocoby BereTaTMBHOIO PO3MHOMKEHHA POCAUH | TBApUH.
KnacnoikyBatn TMNM poOCTy opraHiamie pi3HUX UapcTB. BizyanbHO po3ni3HaBaTu: KAITUHY Ha
pi3HMX ¢asax MITOTUHHOrO MoAiny; embpioH Ha pi3HUX eTanax embpiOHAaNbHOrO PO3BUTKY.
Po3B’A3yBaTU enlemeHTapHi BNpasu 3 pennikauii, TPAHCKpUNL,ii, TpaHCAaUil.

Po3ain 2. 3akoHOMIpHOCTI cnagKoBocTi | MiHAUBOCTI

2.1,

FeHeTMKa — Hayka Npo 3aKOHOMIPHOCTI CMAZKOBOCTI i
MiHNMBOCTI OpraHiamis

KnacuuyHi metoau reHetudHux gocnigkerb. OCHOBHI
NOHATTA reHeTuKu. OCHOBHi 3aKOHOMIpPHOCTI
dYHKUiOHYBaHHA reHiB y NPOKapPiOTiB Ta eyKapioTiB.

3HATU | PO3YMITU
MeToau  reHeTUYHUX  AoChigKeHb  (ribpuaonoriyHuii,  reHeanoriyHuii,  nonynsuiiHo-
CTaTUCTUYHUIA, LUTOTEHETUUYHUI, BioXiMiuHUNA, 6M3HIOKOBUIA), iXHIi 0COBAMBOCTI Ta AiarHOCTUYHE
3HayeHHA. OCHOBHi 3aKOHOMIPHOCTI (YHKLIOHYBAHHA rEHIB Yy NPOKApIiOTiB Ta eyKapioTis.
3HaYeHHA NOHATL | TepMIHIiB: anenb, reHoTMn, GEHOTUMN, AOMIHAHTHUIA anenb, peuecuBHUN
anenb, rOMO3UIrOTa, reTepo3nroTa, YUCTa Nidia, ribpua.

YMITU

BU3HayaTU NpaBuUbHICTb 3aCTOCYBAHHA BKA3aHUX NOHATH | TEPMiHiB. PO3pi3HATU: aneni ogHoro
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reHETUYHUX JOCAIAKEHD.

2.2. | 3aKOHOMIPHOCTI CNAAKOBOCTI OpPraHiamis 3HATU | PO3YMITU

3akoHOMIpHOCTI cnagkosocTi, BcTaHoBneHi . MeHgenem. | MpaBuao YUCTOTU rameT. 3aKOHU OAHOMAHITHOCTI riBPUAIB NEPWIOro NOKONIHHA (AOMIHYBaHHSA),

Metoa  nepeBipku  reHotuny  ribpuaHux  OCOOMH | po3wenneHHs, He3anexHoro KombiHyBaHHA 03HaK, IX CTaTUCTUYHWUI XapakTtep. MMpoMmiKHWUIA

(ananizytoye cxpellyBaHHA). XapakTep ycnafKyBaHHA (HenoBHe AOMiHyBaHHA). KOAOMIHYBAHHA HA NPUKNAAI BU3HAYEHHA

MuoxuHHa pAia redise. O3Haka AK pe3yabTaT nNpoABy | rpyn KPoBi AloauHu. LiuTonoriuHi ocHoBM 3aKoHiB cnaakoBocTi . MeHaens. MpuunHu BiaxuneHb

6araTeox reHis. B3aemogin reHis. 3uenneHe ycnaKyBaHHA. | Npu po3wenneHHi 3a ¢eHoTUNOM BiA, TUNOBUX KiNbKICHUX CMiBBigHOWEHb, BCTaHOBAEHUX

XpomocomHa Teopia cnagKoBOCTi. . Mengenem. Tunu B3aEmoAii anenis 0AHOrO Ta Pi3HUX reHis. MexaHi3mu BU3HAYEHHA CTaTi.

lFeHeTUYHI OCHOBM BU3HAUYEHHA CTaTi y pi3Hux rpyn | MpuuuHn 34enneHoro (y TOmy uucni 3i CTaTTio) ycnagKyBaHHA. OCHOBHI MOMOXKEHHSA

opraHiamis. XpomocomHe BU3HAYEHHA CTaTi. | XPOMOCOMHOI Teopii CnNagKkoBoCTi. [MMpUUUMHU CNAgKOBUX 3axBOPIOBaHb NOAUHWU. CyyacHi

YcnaaKyBsaHHA, 3uennexe 3i CTaTTio. MONEKYNAPHO-TEHETUYHI METOAU AOCNIAXKEHb CM3aAKOBOCTI AOAUHWU. 3HAYEHHA MOHATb i

XPOMOCOMHUI aHani3 AK MeToA BUABAEHHA MNOPYLWIEHb Y | TEPMIHIB: CTaTeBi XPOMOCOMM, aAyTOCOMM, OMO- Ta reTeporamMeTHa CTaTb, aHanisyroue

CTPYKTYpi KapioTuny. cxpeuyyBaHHA, reHopoHA, CNaAKOBI 3aXBOPIOBAHHA.

CnaakoBi 3axBOPIOBAHHA | BaguM NOAMHM, 3axBOptoBaHHA | YMITU

NOJAUHK 3i CNAAKOBOIO CXMABHICTIO, IXHI NpuunHKU. CyyacHi | PO3pi3HATU: TUNKU B3aEMOAIT anenis 04HOro reHa (noBHe AOMiHYBaHHA, HEMOBHE AOMiHYBaHHA,

MOJIEKYNAPHO-TEHETUUHI METOAU AOCAIAKEHb CNAAKOBOCTI | KOAOMIHYBAHHA);, TUNWU YCMAAKYBAHHA O3HAK Yy NOAUHU (ayTOCOMHO-PELECUBHE, ayTOCOMHO-

NIOAVHWN. OOMiHaHTHe, 34yenneHe 3i CTaTTio). BusHauaTM: po3noain ¢GeHOTUNIB HAWAAKIB  nicaa
CXpelyBaHHA OpraHiamis 3 NeBHUMU reHoTUNAmMU (i HaBNaKK); MOXKNUBI reHOTUNKU NPU JAHOMY
deHotuni (i  HaBnmaku). AHaniyBaTu: Kapiotunu, pPOAOBOAW  AKOAUHK;  pe3ynbTaTu
MoHoribpuaHoro i AuribpuaHOro CxpeutyBaHHA | BW3HAYaTU TUN YCNAAKYBAHHA O3HaK.
MopisHioBaTH HACNIAKM aHANI3yIOUOro CXpellyBaHHA NPU He3aneXHOMY Ta 34enneHomy
yCnagKyBaHHi. P0O3B’A3yBaTM TUMOBI 3aaaui 3 reHETUKU Ha: MOHOribpuaxe i auribpuaHe
CXpellyBaHHA; B3aEMOAi0 anenie oAHOroO reHa (NoBHe | HEMOBHE AOMIHYBAHHA,
KOAOMIHYBAHHA); 3uenneHe 3i CTaTTio ycnaaKyBaHHA. O6GrpyHTOBYBATU: LINICHICTL reHoTuny;
3HAYeHHA BUBYEHHA 3aKOHIB CMAAKOBOCTI ANA NPAKTUYHOT AiANbHOCTI NI0AUHM.

2.3 | 3aKOHOMIPHOCTi MiH/IMBOCTiI OpraHiamis 3HATU | PO3YMITU

Moaudikauiina (Hecnagkoea) MIHAMBICTL, 1I NPUYMHK.
Hopma peakuii. BapiauiHunit pag Ta BapiauiiHa Kpusa.

CnapgkoBa MiHauBicTb Ta 1 BMAM: KOMDIHATMBHA i
MyTauiHa. [xepena KOMBIHATUBHOT MiHAMBOCTI. MyTauii
Ta ixHi BAacTUBOCTI. TUNK MyTaui (reHOMHI, XPOMOCOMHI,

Oxepena KOMbGIHATUBHOI Ta MyTaUilMHOI MiHAKMBOCTI. MpuUunHKM MOAMOIKALIMHOT MIHAMBOCTI.
MPUYMHU BUHUKHEHHA MyTaui. Ponb B3aEmMoAii reHOTUNY Ta YyMOB AOBKINNA y (OPMYyBaHHI
deHoTuny. AfanTuBHU xapaktep MoaudIKaLiHHNMX 3MiH. 3HAYEHHA KOMBIHAaTUBHOI MIHAWUBOCTI.

BnactusocTti myTauin. 3HauyeHHA MyTauin y‘gﬁé&rﬂm\ﬁm—ri NOOUHU. 3aKOHOMIPHOCTI

KOMBIHaTUBHOT Ta MyTaLjiiiHOT MiH!MBoai%éHéQ%%Wﬂ?NWMﬁiHaTwBHa
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TOUKOBI; COMATU4HI Ta reHepaTusHi). MyTareHHi ¢akTopu
(dpi3nuHi, ximiuHi Ta 6ionoriuni).

MiHAUBICTb, MOgudIKaLiiHa MIHAMBICTb, HOPMA peakuii, MyTauii, myTareHHi GpakTopu.

YMITU

B13HauyaTu NpaBubHICTL 3aCTOCYBAHHA BKAa3aHWX NOHATL i TEPMiHiB. PO3ni3HaBaTu cnagKosy i
HeCcnagKoBy MIHAUBICTb; BUAM CNAAKOBOI MIHAMBOCTI. PO3pi3HATU: MyTareHHi ¢aktopu; Tmnu
myTaujii. MopiBHIOBaTU: BUAM CNAAKOBOT MIHAWUBOCTI; MyTaWinHy i moandiKauiiHy MIHAUBICTb.
AHanisysatu: BapiauiiHMi pag i BapiauiiHy kpusy.—O6rpyHTOBYyBaTM: 3ax0au 3axucCTy
OpraHi3my Bif, BN/IMBY MyTareHHUX YUHHUKIB; PO/ib MyTaLLi B €BONIOLIT OpraHiamis.

2.4. | Cenekuin opraHiamis. biotexHonorin 3HATU | PO3YMITU
MoOHATTA nNpo COpPT pOCAWH, nopoay TBapuH, wTam | Metoau i 3aBpaHHA cenekuii. Ocob6nMBOCTi cenekuii poCAvMH, TBApUH, MIKPOOPraHi3mis.
mikpoopraHiamis. WryyHuit pobip (iHgueigyanbHuit Ta | 3HaYEHHA: 3aKOHIB TEHETUKMU ANA CeneKuil; noninnoigii B cenekuii pocnH. bionoriyvHe 3HaueHHA
macosuit). CnopiaHeHe i HecnopigHeHe cxpeuyyBaHHA, | aBuwa reteposucy. MpuunHu reteposucy. Cnocobu NogoNaHHA CTEPUNLHOCTI MiXKBUAOBUX
mixkeupoBa (BigpaneHa) ribpugusauin, ix reHeTuyHi Ta | ribpugis. MpUHUMNKU CTBOPEHHA Ta 3aCTOCYBAHHA FEHETUYHO MOAUGDIKOBAHUX | XUMEPHUX
6ionorivnHi HacNigKW. FeTepo3nc Ta MOro reHeTUYHI OCHOBU. | OpraHi3mis. HanpaMKW QOCAIOKEHD Ta CydacHi AOCATHEHHA BIOTEXHONOrIA. 3HAYEHHA NOHATD i
MOHATTA NPO OCHOBHI METOAM i 3aBAAHHA Ccenekuii. TEPMIHIB: COPT, Nopopja, WTam, wWTyyHun pobip, ribpuausadia, iHO6puanHr, ayTbpuauHr,
MeToau MONEKyNAPHOI reHEeTUKU AK OCHOBA CYYaCHUX | reTeposuc, KNOHYBAHHA, KNOH, FeHeTUYHO MoaudikoBaHi OpraHiamMu, xumepu.
6ioTexHoNOri: NonimepasHa NaHWIOroBa peakuis, reHHa | YMITU
inKeHepia, KnoHysaHHa [IHK, KkniTMHHa iHxeHepin. | BU3HAUYaTM NPaBUNLHICTL 3aCTOCYBAHHA BKa3aHWX MNOHATbL | TepMmiHis. Po3pisHaTM: dopmu
KnoHyBaHHA  opradismis. [eHeTM4HO MmoaudikoBaHi | WTy4HOro Ao6opy, CUCTeMM cxpellyBaHb OpraHi3mie. BU3HAuYaTU reHETUYHI HACNIAKW Pi3HUX
opraniamm (FTMO): NPUHUMNKU CTBOPEHHA | HaNPAMKWU | CUCTEM  CXpeulyBaHb  OpraHi3amis. [pOrHO3yBaTM  HACNiAKM  33aCTOCYBAHHA  CYHaCHWUX
BUKOPUCTaHHA. 6iotexHonorii. OuiHOBaTM nepeearn Ta MONKAUBI  PU3NKU BUKOPUCTAHHA FEHETUYHO-

mMoandiKoBaHUX OPraHi3miB.

Po3gin 3. biopisHomaHitTa

3.1 | CucremaTuKa — HayKa NpOo Pi3HOMAHITHICTb OpraHiamis 3HATU | PO3YMITU

biopi3HOMaHITTA Hawoi NAaHeTU AK HACNigOK eBoNwouii.
CyyacHa cucTema OpraHiYHOro CBiTY (aomenu: Apxei,
Bakrepii, Eykapioty). OCHOBHi TaKCOHOMIYHI OAUHULI, AKI
33CTOCOBYIOTb Y CUCTEMATULI OpraHiamiB. Bug AK OCHOBHaA
cucTeMaTuyHa oauHuuA. bionoriyHa KoHuenuyis suay.
CyvacHi kputepii Buay. [MoHaTTAa npo inoreHeTnuHy
cuctematuky.  Cnocobu  rpadiuHoro  BigobBpaxeHHs
CNOPIAHEHOCTi CUCTEMAaTUYHUX rPYN OPraHi3mis.

Cy4acHy cuctemy opraHiuHoro cgity. CyqacHi NpUHUMNKU HAYKOBOT CUCTEMATUKU OPraHi3mis.
OCHOBHI TaKCOHOMIYHI OANHUL. MPUHLMN IEPAPXIYHOCTI TAKCOHIB Yy cucTemaTuui. MpuHuun
noABiMHUX Ha3e opraHiamie. CyTHiCTb BionoriuHoT koHuenuii euay. CyvacHi KpuTepii BUAay.
3HaYeHHA NOHATL | TEPMIHiB: 6IOPI3HOMAHITTA, AOMEH, TAKCOHOMIYHA 0ANHULA, CUCTEMATUKA,
HOMEHKNaTypa, knacudikauin, Bua, TakcoH, pinoreHes, pinoreHeTUHHa CUCTEMATUKA,
MoHO®iIneTuYHa rpyna, Knagorpama, pinoreHeTu4He gepeso.

YMITU T

BuU3HauaTh: NPaBUNBLHICTL 3aCTOCYBAHHA BKEZAHNAX.NOHATL/ TEROMIHIB: TAKCOHOMIYHE NONONKEHHS

BMAY B CUCTEMi OPraHiYHOrO CBITY. AH&II%‘B(Q‘%GMM{K&HHSI CNOpigHEHOCTI
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CUCTEMATUUYHUX rPYN OpraHiamiB. BCTaHOB/OBATHM piBeHb CNOPIAHEHOCTI BUAIB HA NiAcTasi
aHanisy ixHix KapioTunis.

3.2 | Bipycw. Bipoigu. MpioHu 3HATW | PO3YMITU
Ocobnueocti opranisauii Ta ¢yHKUiOHYBaHHA BipyciB. | XimiuHui cknag, ocobnnsocTi 6yaoBu Ta BigTBOpEHHSA BipyCiB. MexaHi3mu NPOHUKHEHHA BipyCiB
FinoTe3n noxoa)keHHa BipyciB. Ponb BipyciB y esontouii, | B OpraHiamu N10AUHK, TBAPUH, POCNUH, BakTepin. LWnaxu Buxoay Bipycy i3 KNiTMHU. Bnaus Bipycy
NOHATTA NPO FOPU3OHTa/IbHE NEPEHEeCeHHs reHis. Wnaxu | Ha KAiTUHY-xa3aiHa. NpuKNaay 3axBOPIOBaHb NIOAMHU, AKI CMPUUMHAIOTL Bipycu (noniomieni,
NPOHMKHEHHA BIPYCiB B OpraHiamu pocauH, TeapuH Ta | rpun, CHIA, renatutu, enuedanit, kKip, napotut, PBI). 3HaueHHA MOHATL i TepmiHis: Bipycy,
noavHu.  B3aemopia  BipyciB 3 KNITUHOWO-Xa3dAiHOM. | Kancua, cynepkancua, Bipoigm, NpioHu, BakumHauia, 6ionorivHuii metog 60poTubu.
BUKOpUCTaHHA BIipYyCiB Yy reHeTUUYHIiW iHXeHepii Ta | YMITU
6ionoriyHux metogax 6opoTbbu 3i WKigAmMBUMKU BUAAMU. | BU3HAYATU NPABUALHICTb 3aCTOCYBAaHHA BKA3aHUX NOHATL | TepMiHiB. BidyanbHO po3ni3HasaTu Ta
MNpoginakTuka BipyCHMX 3axBOpOBaHb MOAUHU. MOHATTA | xapakTepusyBatu Gaktepiodarn, ageHosipycu, BipycM TIOTIOHOBOI  MO3aiku, rpuny,
Npo BaKuuHaujto. imyHoaediuuTy nloanHn. O6rpyHTOBYBaTM 3axoau NpPOdINAaKTUKU BipyCHMX 3axBOPIOBAHbL
MOHATTA Npo BipOiAN, NPIOHW. NOANHK, HeobXigHICTb rNo6anbHOr0 KOHTPOAIO 33 BipYCHUMU iHPEKLIAMU NIOAUHU, TBAPUH i
POCAUH B Cy4acHUX ymoBsax. OuiHIOBaTU NEPCNEKTUBM BUKOPUCTaHHA BipyciB y HioTexHonoriax.
3.3. | NpoKapioTU4HiI opraHiamu 3HATW | PO3YMITU
bypoBa KniTMHU npokapioTie. MMpokapioTUuHi opraHismu | ByaoBy KAITMHKM NpokapioTie. OcobAMBOCTI OpraHi3auii, KMBNEHHA, AUXAHHA, PO3MHOXEHHA
(apxei, 6akrepii), ocobnueocTi TxHLOI OpraHi3auii Ta | NPOKAPIOTUUYHMX OPraHi3miB. 3HauyeHHA apxei i Gaktepin. Mpuknagu 6Gaktepi (Kuwkosa
PyHKUioHYBaHHA. Tunn xueneHHa (poto- i xemocuHTes, | Nnanuuka, xonepHui BiGpioH, 30n0TMCTUN cTadinoKoK, uiaHobakTepii: cnipyniHa, HOCTOK).
retepotpodHe) i AuxaHHA (aHaepobHe i aepobHe) | Mpuknagy 3axBOPIOBaHb NIOAMHMU, AKI CNPUUUHAIOTL GakTepii (aHriHa, AudTepin, Kawniok,
NPOKapioTUUHKUX OpraHi3mis. Po3mHOXeHHA (noain Ta | TyGepkynbo3, xonepa, Tud, ckapnatuHa, 60TyNi3m, CaNbMOHENbO3, NpaBelb), WAAXMU IXHbOI
6PYHbKYBaHHA KAITUH) i 06MiH cnagkoBolo iHpopmaujelo | nepenayi. 3HaYEHHA MOHATL | TEPMIHIB: MPOKAPIOTUYHI OpraHiamu, Hykneoig, Kow’iorauis,
(koH'torauif) y NpoKapioTUYHMX OpraHi3mis. B3aemo3s’A3KM | IHUMCTYBaHHA, MyTyanismM, KOMEHcaniam, napasutusm, Hitpudikauia, AaeHiTpudikauia,
NPOKAPIOTUYHUX OpraHi3mMiB 3 iHWWMKU oOpraHiamamu | asoTdikcayin.
(MyTyaniam, KomeHcaniam, napasutusm). Poab npokapiotis | YMITU
y NPUPOA| Ta XWTTi Nl0AMHU. XBOPOBOTBOPHI BakTepii Ta | BU3HaYaTU NpaBuALHICTL 3aCTOCYBaHHA BKa3aHWX MOHATL i TEPMIHIB. BizyanbHo po3nisHaBaTu
3aXBOPIOBAHHA  /IIOAMHKM, WO HUMM  BUKAMKalOTbeA. | dopmu BakTepiit. Po3pisHaTK apxei i 6akTepii. MopisHioBaTU 6yA0BY KAITUH NPO- Ta €yKapioTis.
MpodinakTnka Ta nikysaHHA BakTepianbHMX 3aXBOPIOBaHL. | BCTaHOBANOBATM TUN B3aEMO3B'A3KIB NPOKapioOTiB 3 iHWWMK opraHiamamu. O6rpyHTOBYBaTH
3axoan NpodinakTMKM Ta NikyBaHHA 6akTepianbHUx 3axBOprOBaHb. OUIHIOBATU NEPCNEeKTUBU
BUKOPUCTaHHA BakTepin y BioTexHonoriax.
3.4 | BogopocrTi 3HATU | PO3YMITH
OcobnuBocti  6ymosu Ta npouecis  xutTegianbHocti | OcobansocTi 6yaoBU Ta NpPoUECiB KUTTEA] 2 o BeA y , Aiatomosux, bypux, 4epBOHUX
OOHOKNITUHHUX  Ta 6aratokniTMHHUX  BOAOpPOCTEN. | BogopocTen. [MOWUPEHHA, PI3HOMAaHITHI! i ég“é‘h@‘ _dogapocTeit n
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(xnamigomoHapna, xnopena, ynoTPUKC, cniporipa, ynbsa),
[iatomosi BogopocTi (niHynsapis, HaBikyna), bypi BogopocTi
(naminapis, ¢yKkyc, capracym), YepBoHi BOAOPOCTI
(nopdipa, dinodopa, kopaniHa).

npeacraBHUKiB. HeobxigHi yMOBU AN NOWMPEHHA BOAOPOCTeN. 3HAYEHHA NOHATb | TEPMIHIB:
300CN0pU, TanoM/cnaHb, NipeHoia,.

YMITH

B13HauaTH NpaBuUAbHICTb 3aCTOCYBAHHA BKa3aHUX NOHATH | TePMiHiB. BisyanbHO po3nisHasBaTu Ta
XapaKTepu3yBaTu BKasaHi Buau Bogopocteit. MoacHioBaTh ocobaunsocTi 6yaoBu BogopocTen Ak
pe3ynbTaT aganTauii 4o cepe0BULLA MELLKAHHA.

3.5

PocauHn. BereTaTusHi opraHu Ta »uTTeBi yHKLii pocnuH
KnitTuHU pocnnH. OCHOBHI rpynu TKAHWUH POC/UH: NOCTINHI —~
NOKPUBHI (WKipOYKa, KOPOK), NPOBIAHI (CyanHU, CUTOBUAHI
TpybKu), OCHOBHI (dOTOCUHTE3YIOUa, 3anacatoya, B Tomy
YUC/Ibl eHAOCNepM, MexaHiuHa); TBipHi — BepxiBKOBa i
6iuHa.

3aranbHa XapaKTepUCTUKa POCAUH. 3HAYEHHA POCAUH.
KopiHb. BuAM KOpeHiB (ronosHui, popatkoBsi, 6iuHi).
KopeHeBa cuctema Ta ii TMNKU (CTpUXKHEBA, MUYKyBaTa).
30HU KOpeHs Ta X PyHKUjii. BHyTpiwHA 6yaoBa KOpeHs B
30Hi KOpeHeBux BO/IOCKIB. Bugo3sminu KOpeHs
(kopeHennoaun, 6ynbboKopeHi, AUXanbHi, ONOPHI, YinKi,
NOBITPAHI, KOPEHI — NPUCOCKH).

MariH, MOro OCHOBHI YacTUHWU (BYy30N, MiXKBY3NA, IUCTKOBA
nasyxa). TUnu NaroHiB: NPAMOCTOAYI, BUCXiAHI, BUTKI, YinkKi,
noB3yui, CnaHki. BpyHbKa — 3a4yaTkoBWi nariH. bygosa
6pYHbKU (NYCKU, KOHYC HAPOCTAHHA, 3a4aTKOBI /IUCTKM).
Pi3HOBMAM OpyHbOK 3a pO3TallyBaHHAM Ha NaroHi
(sepxiBkoBa Ta 6iuHa/nasywHa/), 3a 6yaosoio (BeretaTusHi
Ta reHepaTusHi/KBiTKOBi/). Byaosa naroHa: crebno Ta
NUCTKU.  TanyeHHs naroHa, GOPMYBAHHAR  KPOHM.
Buao3miHnm naroHa: nig3emHi (KopeHesulie, nig3emHa
ctebnosa 6ynbba, umbynuna, 6GynbbounbynuHa) Ta
Haa3emHi (Byca, BYCUKWU, Haa3emHa crebnosa 6ynbba,
KONIOUKN).

Crebno. BHyTpiwHa 6ynosa pepes’aHuctoro crebna
(cepueBuHa, aepesBuHa, Kambin, NyH, KOPOK, CEpPLIEBUHHI
NPOMEHi, PiYHi Kinbus).

3HATU | PO3YMITU

OcobnusocTi 6ygoBu KNiTUH POCAUH. TUNU POCAMHHUX TKaHUH, ix Byaosy i GyHkuii. O3HaKu, AKi
BiAAPI3HAIOTb POC/IMHU Bif HWKWX €YKapiOTUUHUX OpraHiamiB. DyHKLUIii BereTaTUBHUX OpraHis
pocnuH. OcobnusocTi 30BHIWHBLOI | BHYTPIWHLOT 6yA0BM BereTaTUBHUX OPraHiB POC/UH.
Ocobnusocti 6ynoBM KOpeHennoAis, nia3eMHUX BUAO3MIH naroHa. bionoriyHe 3HaYeHHA
BUAO3MIH BeretaTMBHUX OPraHiB. B3aeMO3B’A30K MK YaCTUHaMWU POCAUHHOTO OPraHismy.
MexaHi3mu, AKi 3abe3neyyoTb NepemileHHA PeYoBUH NO POCAUHi. OCco6AMBOCTI | 3HAUEHHA B
XUTTI POCAUH MIHEPANbHOTO KUBNEHHA, npouecis (OTOCUHTE3y, AWUXaHHA, TpaHcnipauii,
nucrtonaga. Ymosu, HeobxiaHi ana 3ailicHeHHA ¢doTtocuHTesy. Cnocobu perynauii TpaHcnipauii.
Bnaue Ha piBeHb TpaHcnipauii cTaHy atmocdepu HaBKONO NUCTKA, CTaHy FPYHTY, PO3Mipy i
KiNIbKOCTI IMCTKIB, KiNbKOCTI npoauxis. MpUCTOoCyBaHHA 40 3MEHLWEeHHA TpaHcnipauii. Perynatopu
POCTY POCAWH. 3HAYEHHA MOHATb | TEPMIHIB: CYAMHHO-BONOKHUCTUI NY4YOK, Kambil, kcunema,
dnoema, BUCXIAHMIA i HU3XIAHUNA NOTOKWU PEYOBUH, KOPEHEBUWN TUCK, MPUCUCHA CUNA NIUCTKIB,
diToropmoHu, GiToHUMAM, BIYHO3ENEHI POCAUHM.

YMITU

Bu3HauyaTn nNpaBuNbHICTb 3aCTOCYBaHHA BKa3aHUX NOHATL | TepMiHiB. BidyanbHo po3ni3HasaTu Ta
XapaKTepu3yBaTU: TKAHUHU POCAUH, BEreTaTUBHI OpPraHu pocau; BUAU KOPEHIB; TUNKU KOPEHEBUX
CUCTeM; BMAO3MIHU KOPEHAi; 30HU KOPEHA; eNnemMeHTH BHYTPIlWHbLOT 6ynOBM KOpeHA Ha
nonepeyHoMy 3pi3i; €1eMeHTU MaroHa; TUMU FANYKEHHA NAroHa; TUNKU MAroHis, BUAO3MIHU
naroHa; efemMeHTU BHYTPiIWHLOI Byaosu pepeB’AHUCTOrO CTebna; enemeHTU 30BHIWHLOT Ta
BHYTPIWHBOT OYA0BU NUCTKA; TUNKU KUAKYBAHHA Ta NUCTKOPO3MILLLEHHA; NPOCTI Ta CKNagHI
JINCTKY; YEpellKkoBi Ta CUMAAYI /IMCTKM; NasyWwHi AUCTKY; enemeHTn 6GyaoBu GpyHbKY; TuUnU
6pyHbOK. MOpiBHIOBaTU: MUUKYBATY Ta CTPUXKHEBY KOPEHEBI CUCTEMU; reHepaTUBHI i BereTaTuBHI
6pyHbKU 33 ByA0BOIO | GyHKUIAMU; Nnpouecn GOTOCUHTE3Y | AUXAHHA Y POCAUH. YCTAHOBMOBATK:
BiANOBIAHICTE MiX KNiTMHaMKU i TMNamu PO KaHUH; B33aEMO3B'A30K Mix 6ynoBoto Ta
OYHKLIAMU POCAUHHUX TKaHUH; Bsaemﬁs@ bk pitgosmo Ta ¢>yHKu,mMM BeretaTUBHUX

s\HWHH
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b ZKONIYHI pyxu
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Nuctok: 30BHIWHA 6ygoBa (OCHOBA /INCTKA, 4YEPEeLIOK,
NIUCTKOBA NJIAaCTUHKA, NPUAUCTKK), BHYTpiwHA 6OyaoBa
(ocHOBHa TKaHWHa- cToBMNYacTa i rybyacta, NpoAUXM,
XUNKN (aepeBuHa, ny6), KyTUKyNa, WKipouka), dyHKLiI.
MUnKyBaHHA NUCTKIB: NapanenbHe, Ayrose, najabyacTte,
nipyacte, sunbyacte. JIMCTKOPO3MILLEHHA: MOYeprose,
CynpoTuUBHe, Kinbyacte. BuAO3MiIHM  AUCTKa  (BYCUKM,
KOJIO4KU, NYCOYKU, NUCTKU-MACTKU KOMAXOIQHUX POCAUH).
Nucronag.  Mwutresi  OYHKUIl  POCAUH:  KMUBNEHHA
(minepanbHe, ¢$oTOCUHTE3), AUXaHHA, TpaHCMipayis.
MNepemilleHHA peyoBMH NO POCAMHI. PicT i pO3BUTOK
pocnuH. Pyxu pocauH (poctosi, rirpockoniyHi). Perynsuis
XUTTEBUX QYHKUIN Y POCANH.

AK pe3y/ibTaT NPUCTOCYBAHHA iX A0 XUTTA Ha Cyxoa0i. [l0BOAUTU LNICHICTb OpraHiaMmy pOCaUH.

3.6

FeHepaTUBHI OpraHy¥ NOKPUTOHACIHHUX POCANH

BynoBa KBiTKU: KBITKOHIXKKA; KBITKONIOXE; TUMUHKA (NWAAK,
rHizga 3 nunkom, byaosa NUAKOBUX 3epeH, TUYMHKOBA
HUTKA); YaLWONUCTKM (YaweyKa); nencTku (BiHOYOK);
OUBITUHA, MATOuYKa (NpuiAMOYKa, CTOBNYMK, 3aB’A3b
(BepXHA | HUXKHA) 3 3aPOAKOBUMU  MILLKAMKU B8 HACIHHUX
3a4aTtkax). OyHKuUji KBITKW. Pi3HOMAHITHICTb  KBITOK
(opgHOCTaTeBI Ta gBOCTATEBI, rO/i, 3 NPOCTOIO Ta NOABIMHO
ouBiTUHOW). Popmyna KseiTku. Cyusitta. Tunu Cyusitb
(npocTi - KWTUUA, MOYATOK, FONOBKA, KOWMWK, LWWTOK,
30HTUK, NPOCTUM KONOC; CKNAAHI - CKNAZHUU KONOC,
BONIOTb, CKNAAHUW LWINTOK, CKNAAHUW 30HTUK). 3anuneHHs
Ta Horo pisHoBMAM (Camo3anuieHHA Ta nepexpecHe
3anuneHHn). OcHOBHI cnocobu nepexpecHoro 3anuaeHHs
(3a ponomoroto BiTPY, Komax). Apgantauii pocavH Ao
cnocoby 3anunenHa. MoagiliHe 3annigHEHHA y KBITKOBUX
POCAUH.

YTBOpPEHHA HaCiHMHWM Ta nnody. OPyHKUil HACIHUHU Ta
nnoay. byaoBa HaCiHWMHKU: LWKipKa 3 OTBOPOM, 3apOAOK

3HATWU | PO3YMITU

byposy i GyHKUIT KBITKM, HAaciHWMHK, naogy. bionoriyHe 3HaYeHHA: CyuBiTb, NN0OAIB, NOABIMHOIO
3anNigHEHHA, 3anWAeHHs, nepiogy CNokokl HaciHMHU. Qcobnusocti 6yaoBM: HACIHUMHU
OAHOAONbHUX Ta ABOAO/NbHUX POCAUH; Pi3HUX TUMIB NAOAIB. 3HaYE€HHA NOHATL | TEpPMIHiB:
nuakoBa Tpybka, NUNKOBXiA, eHaoCcnepm.

YMITU

Bi3yanbHO po3ni3HaBaTM Ta XapakTepu3yBaTu: enemeHTn OyaoBM KBITKWM, HACIHUHU;  KBITKK
OAHOCTaTeBI Ta ABOCTATEBi, roli, 3 NPOCTOK Ta NOABIMHOK OUBITUHOK; TUNKU CYUBITb; TMNK
nnoais. Po3pi3HATU: ABOCTaTeBi, OAHOCTATEBi, CTEPU/bHI KBiTKW; OAHOAOMHI Ta [ABOAOMHI
POCNMHKM; KBITKM 3 MPOCTOK Ta MNOABIMHOK OUBITUHOK; MPOCTi Ta CKAAJHI CyusiTTa; CyXi
(pO3KpWBHI M HEPO3KPWBHI) Ta COKOBWUTI MNAOAM; OAHOHACIHHI Ta 6araToHaciHHi naogwm.
AHanizyBatn dopmyny KBiTKM. BcTaHoBAOBaTM B33aeMO3B’A30K Mk BygoBoto Ta dyHKUiaMM
YaCTUH KBITKU. BM3HavaTu: cnocib 3anuneHHna 3a 6yaoBok0 KBITKKM; cnocib nowupeHHA nao4is 3a
ix byaosoto.

S . R e . -BITYy

3apoAKOBUHN KOpiH c® i
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HaciHuHa). Tunu nnogis: cyxi (cim’aHKa, 3epHiBKa, ropix,
6i6, KopobouKa, CTPyYOK, CTPY4EYOK), COKOBUTI (npocTi -
KicTAHKa, rapby3uHa, aroga, nomepaHeupb, abayko; 36ipHi -
36ipHa KiCTAHKA, CYHW4YUHa; cynniaaa. Mepioa cnokowo Ta
YMOBW NPOPOCTAHHA HACIHUHU.

3.7 | Pi3HOMaHITHICTb pOCAUH. PO3MHOMXEHHA POCIUH 3HATWU | PO3YMITU
MOHATTA MNpPO JKUTTEBUMU UMKA POCAUH (YepryBaHHA | 3arasnbHi 0O3HAKKM POCAUH yKasaHux rpyn (0co6aMBOCTi ByA0BU Ta PO3MHOXKEHHSA, NepeBaxatoye
HEeCTaTeBOro Ta CTaTeBOro MNOKOJiHb). Yy OKUTTEBOMY UWKAI NOKONiIHHA, #oro ocobausocti). Bnaue ocobausocten 6yposu i
3aranbHa XapaKTepuUCTUKa, OCO6AUBOCTI MOWWUPEHHA, | PO3MHOXKEHHA  HA  MNOWWPEHHA  pPOCAMH. [MpuyMHM, WO  3YMOBAKOKOTb  MAHYBAHHA
3HAYeHHA  MOXiB, MAayHiB,  XBOWB, NAanNOPOTEN, | NOKPUTOHACIHHUX POCAMH Yy Cy4yacHin ¢nopi. BiaMiHHOCTI OAHOAONBHUX MOKPUTOHACIHHUX.
rOIOHACIHHWUX, NOKPUTOHACIHHUX. 3HAYeHHA Y NPUPOAI Ta XUTTI NIIOAUHN POC/IUH YKa3zaHux rpyn. Popmu i cnocobu po3MHONKEHHA
PisHOMaHITHICTb pocauH: Moxu (noniTpux, mapliaduis, | pocauH. bionoriyHe 3HAYEHHA BEreTaTUBHOIO PO3MHOXEHHA POC/AIMH. 3HAYEeHHA NOHATbH i
charHym); [MnayHu (cenariHena, 6GapaHeub 3BUYANHWIA, | TEPMIHIB: PO3MHOXKEHHSA, KUTTEBUM UMKA, cnopa, cnopodit, rameTodit, CNOpaHrii, rameTaHrii,
nnayH bynasosuaHui); Xeowi (xBouw, MONbOBWMI, XBOW, | apXerowii, aHTEPUAIT.
nicosuit); Manopomi (WUTHUK HONOBIYWKI, OPAAK, NUCTOBKK, | YMITU
CTPAYCHUK, CanbeiHia); MonoHaciHHi (riHkro gsononarvese, | BU3HAYaTH NPaBUAbHICTb 3aCTOCYBAHHA BKA3aHUX NOHATL | TepmiHie. BisyanbHO po3ni3HasaTu Ta
TUC AMAHWA, TyA, KUMNApuC, COCHA, ANWHA, MOAPWHA, | XapaKTepu3yBaTH: BKa3aHi BUAM POC/INH; CNOCOOU BEreTaTUBHOTO PO3MHOMEHHA (3KUBLIOBAHHS,
AN0BELb, Keap, BeNbsivia AnBoBuXKHa, edeapa, CaroBHUK); | WenneHHs, Bi4BOgKaMu, KOPEHEBUMU NAPOCTKAMU, BUAO3MIHEHMMMU NAroHamu).
MokpumonacinHi  (Kanyctani/XpectougiTi/: rPUUMKK, | PO3PI3HATKU: CTaTEBE | HECTaTeBE NOKONIHHA MOXiB, NaNOpPOTEen, XBOW,iB, NNayHis; Gopmu i
peabka Auka, Kanycta, ripumua, panc; Po30Bi: CyHUUA, | cnocobu po3MHOKEHHA PoCinH. MOPIBHIOBATU: CTAaTEBE | HECTATEBE PO3MHONKEHHA POC/VH;
WWNWKHA, ropobuHa, A6AYHA,  BULIHA; KUTTEBUI LUMKN POCANH, WO PO3MHOXKYIOTb CMOPaMK i POC/INH, LLO PO3MHOXKYIOTbCA HACIHHAM;
BoGosi: Fopox, kBacona, KoHiowwHa, pobitia/6ina akauin/, | ronomaciHHi | NOKPUTOHACIHHI POCAMHY 33 BYAOBOIO | 0COBAMBOCTAMU POIMHOMNKEHHS.
nouepHa; MacnboHOBI: NETYHIA, NACNiH, TIOTIOH, KapTonns,
TomaTt, nepeup; ANCTPOBI/CKNAQHOUBITI/: COHAWHMK,
Kynbbaba, 6yaak, pomaiuka, Bonowka; Lunbynesi: uubyns,
YaCHUK, uyepemwa; JliniiHi: ToNbNAH, NpoOAicKa, Ainis;
3naKoBi: KyKypyZ43a, puc, MWEHUUA, XUTO, 0BeC, ouyeper,
nupin).
Dopmu i cNOCOHU PO3MHOMKEHHA POCAUH.

3.8 | Mpubn 3HATU | PO3YMITU

3aranbHa xapakrepuctuka rpubis. OcobnusocTti 6ygoeu Ta
NPOUECIB KUTTEAIANBHOCTI  HA NPUKNAAI LWaNUHKOBUX,
usinesux rpubis Ta apixkpxkis. [pubu canpotpodm,
napasutu, cumbiotpodu. 3HauyeHHa rpubie y npupoai Ta

BiamiHHOCTi rpubis Big pocnauu i TBapuH. Ocobnusocti 6yaosu Luanum«}m( rpubis, uBinesux
rpubis, apixaxis. Ponb rpubis y npupog;. 3Ha%ﬁ§'é@ﬁ;i§z{\repmim giWw I

ripu, naogoBse Tino, oCMOTPOdHUMN CNocib mﬁgﬂmm@p@j‘é, gﬁxow du, c fd M
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XUTTI N0anMHU. PisHOMaHITHICTL rpubis: wanuHKosi rpubu
(macniok, 6inunit rpub, NiZOCUYHUK, OMEHbKWU, nevepul,
myxomop, 6niga noraHka), uginesi rpubu (Mykop, neHiumn,
acneprin), rpubu-napasutm pocnuH (TpyTOBUKM,
6OPOLLIHUCTO-POCAHI, CaXKKK, PiXKKK). BUKOPUCTaHHA rpubis
Y Xapuosiii NPOMUCNOBOCTI Ta GapMaKoNOrii.

Bu3HayaTV NPaBuUAbHICTb 3aCTOCYBaHHA BKa3aHWUX NOHATb | TEPMiHiB; BidyanbHo po3nisHasatu Ta
XapaKTepu3yBaTh eniemeHTu 6yA0BU WanUHKOBUX i LBinesux rpubis. PO3pisHATU: WANUHKOBI Ta
uBinesi rpubu; WanMHKOBI rpubu 3 Tpyb4acTum i nnactuHyacTum rimeHopopom. MopisHOBaTH
npUHUMNKU opraHisauii, oco6amBocTi ByaoBM Ta NPOLECU KUTTELIANBHOCTI rpubis Ta iHLWMKX
€YKapioTUYHUX OpraHiamis. BuaHauatu B3aemo3ss’a3ku rpmbis 3 iHWwWUmu opraHiamam. OuiHoBaTH
MOIMBOCTI BUKOPUCTAHHA rpubiB y rocnoaapcbKin 4iaAbHOCTI TIOAUHWN.

3.9 | IMwanHuKu 3HATU | PO3YMITU
NMwaitiuku -  acoujauii  cnpaexHix  rpubie 3 | OCO6AMBOCTI ByA0BM Tanomy i KUBNEHHSA NULWANHUKIB. CNOCOBU PO3MHOXKEHHS NIMLIANRHUKIB.
doTocuHTe3ylouMMM  opraHismamu  (Bogopoctamu  Ta | MPUYMHK, WO 3YMOBNIOIOTL BUTPMBANICTb NULWIAMHUKIB. 3HAYEHHA MOHATL i TEPMIHIB: CnaHb
uiaHobakTepiamu). BypoBsa Ta ocobnusocTi | (Tanom), pusoigu, copegaii, i3uaii, 6ioiHankaTopu.
MKUTTEQIANBHOCTI (UBNEHHA, PO3MHOXEHHSA) ANLWANHKKIB. | YMITU
HakunHi (nekawopa), suctysati (napmenia), KywwmcTi | BusHayaTh NPasUALHICTb 3aCTOCYBAHHA BKA3aHUX NOHATL | TEPMiHiB; Bi3yanbHO po3ni3HaBaT Ta
(KNagoHifa) NMMWANHUKK. 3HAYEHHSA NULWIANHWKIB Y NPUPOAI | xapakTepu3yBaTW BKasaHi BMAW NUWANHWKIB, PO3PI3HATM HAKMMHI, AWCTYBATi, KYLYUCTI
Ta XUTTi IOANUHM. ULV HUKK; TOMEOMEPHWUIA Ta reTepoMepPHUiA TaNnomu.

3.10 | OaHOKANITUHHI reTepoTpodHi eyKapioTUUHI opraHismu 3HATU | PO3YMITH
BinbHOXUBYYI i Napa3uTUYHi BUAN OAHOKNITUHHUX Cepeposula iCHyBaHHA, CNOCO6U PO3IMHOMKEHHA OAHOKNITUHHUX reTepoTPOHUX eyKapioTUHHNX
reTepoTpodHUX eyKapioTUYHUX OPraHiamiB. MeLwKaHLji opraHiamis. Byposy, O3HaKM Ta MPOABU XKWUTTEAIANLHOCTI amebu npotes, iHPy3opii-Tydenbku
npicHux Bogonm: ameba npoten, iHpy3opis-Tydenbka. BigMiHHOCTI MiX aBTO-, reTepoTpoGHUMKU OpraHiamMamu.  3HAYEHHA MOHATbL | TEPMIHIB
OcobnusocTi 6yaoBu Ta NPOLECi8 XUTTELIANBHOCTI reTepoTpodu, LMCTa, CKOPOTAUBI BaKyOAi, TPaBHi BaKyosi, NCEBAOHIKKKW, BiKKW, BeretaTUBHE
(KuBNEHHA, AUXAHHA, BUAINEHHA, OCMOPEerynauia, pyx, AP0, reHepaTUBHE AAPO0, OCTAaTOYHUI Xa3AiH, NPOMIXKHUI Xa3AiH.
NoApa3INBICTb, PO3MHOMEHHSA, IHLMCTYBaHHSA). Mapa3uTu YMITU
AAMHU (au3eHTepiitHa ame6a, ManapiliHuii Nnasmogijit) ix | BU3HauYaTH NPaBUNbHICTL 3aCTOCYBAHHA BKa3aHUX MOHATDL i TEPMIHIB. BidyanbHO po3nisHasaT
0co61MBOCTI. 3aXBOPIOBAHHA, WO BUKANKAIOTLCA Ta XapaKTepu3yBaTu BKa3aHi OAHOKNITUHHI reTepoTpodHi opraHiamu Ta enemenTu ix 6yaosu.
napasuTMYHUMM OAHOKNITUHHUMM (amebHa auseHTepis, O6rpyHTOBYBaTH 3aX041 NPO}INAKTUKM 3aXBOPIOBAHD, WO BUKAUKAOTLCA NAapasuTMYHUMU
manapis), Ta ix npodinakTuka. OAHOKNITUHHUMM OpraHiamamm.

3.11 | y6kun 3HATU | PO3YMITH
y6kn — nepeBuHHi  bGaraTokniTuHHI  TBapuHu, wo | Ocobnusocti 6yaosu Tina ry6ok. Mpouecu XUBNEHHA, AWUXAHHA, BUAINEHHA, PO3MHOMEHH:
nepebyBaloTb Ha [AOTKAHWHHOMY piBHI  OpraHisaLyi. ry6ok. Cnoci6 xutta rybok. 3HayeHHA NOHATDL | TEPMIHiB: me3ornes.

Ocobnusocti GynoBuM Ta NPOLECIB KUTTERIANLHOCTI Ha
npuknagi 6oparu. Ponb rybok y npupoai Ta XuTTi NI0AUHN.

il L GCBITEN

Bu3HavaTn NnpasuibHICTb 3aCTOCYBaHHA BKa3aHMIOHﬂ'£lnlHQWHINByaHbHO po3ni3HasaTu
enemeHTn 6yaoeu Tina rybku. Po3pisHatu mn#lmmé yboK.
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3.12

CnpasKHi 6araToKNITUHHI TBAPUHK. 3aranbHi 03HAKK
6yAo0Bu i Npouecis XUTTERIANbHOCTI

TKaHUHKU TBAapuH. Tunu cumertpii Tina (a806iuHa,
pagiancHa). TUNuM NOPOXKHUHK Tina (NepBUHHA, BTOPUHHA,
3MmiwanHa). Nokpueu Tina. CUCTEMU OpraHis: 0NOPHO-PyxoBa
(30BHiWHIN Ta BHYTPILWHIW CKeneT, rigpockener,
MYCKyNaTypa), TpaBHa cucTema (3aMKHEHWI Ta HAaCKPi3HUI
KULWEYHMWK, TPaBHi 3a0103M), KPOBOHOCHA CUCTEMA
(3amKkHeHa, He3amKHeHa), HepBoBa cuctema (andysHa,
raHrnioHapHa, Tpyb4acra), pisHOMaHITHICTb OpraHis
DunxaHHA (3a6pa, Tpaxel, nereHesi MilWwKu, nerexi) i
BUAiINeHHA (HUPKKU, Manbniriesi cyauHu, metaHedpuaiii,
npotoHedpuaii). Opranu yyTra. MoApPa3NUBICTL Ta PyX.
DopMU pO3MHOKEHHA TBapuH. CTaTesi KNITUHMU,
3annigHeHHA. PO3BUTOK TBapuH.

3HATU I PO3YMITU

OcobnusocTi opraHisaLii Tina TBapuH. OpraHun, CUCTEMU OPraHie TBapUH Ta iXHi QyHKLI.
Pi3HOMaHITHICTb MOKPWUBIB TiNa, OPraHiB AUXaHHA, BUAINIEHHA, OPraHiB Y4yTTa TBapuH. Popmu
PO3MHOXEHHA, 3annigHeHHA TBapuH. CTaTeBi KNITUHU | CTaTeBi 331031 TBAPUH. TUNKU PO3BUTKY
TBapUH. MPOABU XUTTEAIANBHOCTI TBAPUH. 3HAYEHHA MNOHATL | TEPMIHIB: TBapPUHU, EKTOAEPMa,
eHToAepma, me3o4epma, ABOLIAPOBI | TPULIAPOBI TBAPUHU, CUMETPIA TiNa, NOPOXKHUHA TiNa,
NOKPUBM TiNa, NOAPA3NUBICTb, NPAMUN | HENPAMUIA PO3BUTOK, 3aNNiAHEHHA, repmadpoaunTy,
UMKN PO3BUTKY/ RUTTEBUN LUMKA/.

YMITH

Bu3HauaTh NpaBuIbHICTb 3aCTOCYBAHHA BKA3aHMUX NOHATL i TepMiHie. BilyanbHo po3ni3HaBaTu
Ta XapaKTepu3ysaTu OpraHu i CUCTEeMM OpraHiB TBapuH, TN KPOBOHOCHOT CUCTEMM, TUN HEPBOBOIT
CUCTeMU, TUN CUMeETPIT Tina. MNMopiBHIOBAaTU: TPAHCNOPT PEYOBUH Yy TBAPWUH Pi3HUX rpyn; TPasHi,
KPOBOHOCHI, INXaNbHi, HEPBOBI CUCTEMU TBAPUH Pi3HUX rpyn; 6ya0BY CKeneTa, roN0BHOTO MO3KY
xpebeTHUX TBApUH. PO3PI3HATU: BUAM CKENeTa; TUNU NOPOMNKHUHU Tina; TUNU PO3BUTKY TBApUH;
cnocobu nepecyBaHHA TBAPUH, TUN KULWEYHUKY, GOPMU 3aNNigHEHHSA.

3.13

MNosepgiHka TBapuH

BpoarkeHa i HabyTa nosegiHka. Popmu NOBEAIHKU TBAPUH:
AOCNIAHULbK], Xapuosa, 3axuCHa, ririeHivHa,
penpoayKTUBHa (NOWYyK napTHepiB, 6aTbKIBCbKA NoOBeAIHKA
Ta TypboTa Npo MOTOMCTBO), TepUTOPianbHa, CouianbHa.
Cnocobu opieHTyBaHHA TBapuUH. XOMiHr. Mirpauii TBapuH.
KomyHikauii TBapuH. EnemeHTapHa po3ymoBa AiaNbHICTb.

3HATU | PO3YMITU

MpucTocyBanbHe 3HaYEeHHA NOBEAIHKOBUX PeaKLii TBapUH. bionoriyHe 3HaYeHHA BPOAXKEHOI Ta
HabyToi noBeAiHKK TBapuH. [puKNaaun: mirpauiv TBapuH; cnocobis OpPiEHTYBaHHA, KOMYHiKaLii
TBapwH; GOpPM NOBEAIHKU; BUKOPUCTAHHA TBAPUHAMU 3HApPAAb Npay,i.

3HAYEHHA NOHATL | TEPMIHIB: IHCTUHKT, HayYiHHA, NOBEAIHKA TBAPUH, MirpaLyia, XOMIHr,
YrpynoBaHHA TBAPUH, eN1eMEHTapHa PO3YMOBAa Aif/IbHICTb.

YMITU

BusHauyaTM NpaBUALHICTL 3aCTOCYBaHHA BKa3aHWX MOHATL i TEepMiHiB. Po3pisHATM  dopmu
noseaiHku TBapuH. MOACHIOBATU: 3MiHW NOBEAIHKM TBAPUH 3 BIKOM; LIMKNIYHI 3MiHW NOBeAiHKN
TBAapWH.

3.14

Pi3HOMaHITHICTb, NOWWPEHHA, 3HAYEHHA TBAPUH

anki, abo KUWKOBOMOPOMKHUHHI,  1X PiI3HOMAHITHICTb:
meay3a aspenia, Meadysa KOpPEHepoT, riapa, akTuHIA,
maapenoposi Kopanu.

Mnocki 4yepsu. Pi3HOMAHITHICTL NApPasUTUYHUX NAOCKUX
yepsis: CuUCYHM KOTAYMWA  CUCYHM),
CTbOKKOBI YepBU (6Myaumii Ta CBMHAYNY LIN'AKKU, EXIHOKOK,

(neuyiHkoBuit  Ta

3HATU | PO3YMITU

3aranbHi 03HAKW YNEHUCTOHOIMX, MONKOCKIB, xopAosux. OcobaunsocTi byaosu, npouecis
XKUTTEAIANBHOCTI, PO3MHOMEHHSA | PO3BUTKY, CNOCODY KUTTA, NOBEAIHKU:
KULWKOBOMNOPOXHUHHUX Ha NPUKANAA FiAPU; NNOCKUX YepBiB HAa NPUKAAAi NAaHapil MONOYHO-
6in0i; KpyrAnMx YepBiB Ha NPUKNAA] ackapuam NOACHKOT; KiNbYaCTUX YEPBiB HA MPUKNAA|
[OLLOBOro Yeps’aka; pakonoAaibHMx Ha npuknaaj Wa nasyxono,quﬁuux Ha NpuKnagi

nasyKa-xpecTtoBMKa; KOMax Ha NpuKknaai Xpyull/@n@ha nJ)hk'na nn-plunoeoro
amibiit Ha npuknaai xabu CTaBkoBOT; penTyik %p |p m;ﬂ;amay‘q*‘]

Fa
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CTbOMaK LWUMPOKUNA).

Hematogu, abo Kpyrni  uepsBu.  Pi3HOMaHITHICTb
NapasuTMYHUX HemaToa (ackapuaa noacbka, rOCTPUK,
TpuxiHena).

Kinbyacti  4epBu  /Kinbyaku/, X  pi3HOMaHITHICTb::

BaraTtouweTuHKkoBi yepsu (Hepeic), ManoweTUHKOBI Yepsu
(aowoBuit ueps’sk, Tpy6ouHuk), NM’aBku (MeauuHa n’aska).
YneHUCToHorI.
PakonoAaibHi. Pi3HOMaHITHICTL pakonogibHux (piukosi
paku, Kpabu, KpeseTkn, AadHii, UMKNONKU, MOKpPUL), ponb y
NPUPOA| Ta XKUTTI NIOAUHN.

MaByKONOAiIOHI, IX PI3HOMaHITHICTb (NaByKu: NaByK-
XPECTOBUK, KAaPaKypT, TAPAHTYA; KAilLLi: KOPOCTAHWUN
csepbyH, cobaunit Kniw).

Komaxu, ix pisHOMaHIiTHiCTb: Taprauu (tapraH pyaui),
NpAaMoOKpUNi  (KOHUK 3eneHui, CcapaHa MaHAapiBHA),
Teepaokpuni/Xykn/ (TpasHeBMIA Xpyu|, COHEUKO, MKYK-
O/1eHb, KONOPAACLKUIA KyK), MepeTuHuyacTokpuni (6arkona
Me/OHOCHa, Mypalku), Jlyckokpuni/Metenuku/ (6inan
KanyCcTAHW,  LIOBKOBUYHUI  LLIOBKONPASG,
Osokpuni  (myxa ManApitHUn
Mapa3uTuyHi  Ta

MaxaoH),
KIMHATHa, KOMap).
KPOBOCUCHI KOomaxu (6noxu, Bouwi,
NOCTiNbHI KNonu, Komapi, reasi, 0Boan) AK NepeHOCHUKU
36yQHUKIB 3aXBOPHOBAHb HOANHM.

Montocku/M’aryHu/. Pi3HOMaHITHICTb MO/TOCKIB:
YepeBoHOri (BUHOrpagHUM CAMMAK, CTAaBKOBUK BENNKUM,
cnunsyuun), Asoctynkosi (6e33yb6ku, nepniBHULi, Miaii),
FfonoBoOHOri (Kanbmapu, KapakaTuu,i, BOCbMUHOMM).
Xopposi, 3aranbHi ocobnusocti Oyaoeu Ta npouecis
HKUTTEAIANBHOCTI. Pi3HOMAHITHICTb XOPA0BUX.

P»bu. PisHOMaHITHICTb pub: XpAwosi pubu (akynu i ckatu),
Kictkosi pubu - Ocetponopi6Hi (ocetep), OceneauenonibHi

npuknagi ronyba; ccaBuis Ha npuknagi kponsa abo nautoka. 0cob6AnBOCTI NowmnpeHHn, byaosu Ta
NPOLECIB MUTTEAIANBHOCTI, ULMKAN PO3BUTKY NAPAa3UTUYHUX YEpBiB. XapaKTepHi O3HaKu,
Pi3HOMAHITHICTb, POAb Y NPUPOAI Ta XKUTTI NMOAUHUN TBAPUH Y MEXKaAX YKa3aHUX TaKCOHIB i
npeacrasHukie. byaosy anua ntaxis. O3HaKyU NPUCTOCOBAHOCTI TBAPUH A0 YMOB iCHYBaHHA Y
BOA,, HA CYX0A0/i, Y 'PYHTI (KOMax 40 NONbOTY; pUb A0 XKUTTA y BOA(; penTUNii 40 KUTTA Ha
cyxogoni; amdibit 4o BOAHO-HA3EMHOIO CNOCOBY XUTTA; NTaxie 40 NONbOTY). O3HaKU
NPUCTOCOBAHOCTI TBAPUH A0 NAapPa3UTU3MY Ha NPUKNALAI NAaPAa3UTUYHUX YEPBIB Ta UNEHNUCTOHOIUX.
Ce30HHI ABUUWA B XUTTi TBapuH (pnb, amdibin, pentuninn, nraxis, ccasyis). MPUUMHU NOWMPEHHA
TBApWH PI3HUX TAKCOHIB Ha 3eMHill Kyni. B3aEmo3B'A3Ku TBapUH Mixk c060t0 Ta 3 iHLLIMMHU
opraHismamu. WnAaxu 3apakeHHA NIOAUHN NAapa3UTUYHNUMU TBAaPUHAMM.

YMITU

Bi3yanbHO po3ni3HaBaTh ykasaHWUxX NpeACTaBHUKIB TBAPUH, XapaKTepHi O3HaKu TBapuH
HaBeAEHUX TAKCOHIB, 3iCTaBNATU efiemeHTU ByaoBuM Tina 3 NpeaCTaBHUKAMU TBAapUH Ha
NPUKNagi ykasaHux Bnais. PO3pisHATH: KUTTEBI GOPMU KULIKOBONOPOKHUHHUX (Meay3u,
noninu); NTaxis BUBOAKOBUX i HArHI3AHUX; NTaxXiB OCINUX, KOYOBUX i MEPENITHUX; KOMaX 3
NOBHUM Ta HEMOBHUM NEPETBOPEHHAM; pUb MOPCbKUX, NPICHOBOAHUX, NPOXiAHUX.
KnacudikyBaTv TBapuH: 32 CEpegOBULLEM iCHYBAHHA; CNOcOBamu XKUTTA, NepPecyBaHHs,
MUBNEHHA; TUMOM PO3BUTKY. MopiBHIOBaTH: ByA0BY AWUA NTaxiB i penTuniin; ocobnmnsocTi
30BHIWHBOT, BHYTPiWHLOT 6y40BM Ta OPraHiB YyTTA PI3HUX rpyn TBApUH.

BcTaHOB/MOBATU: B3aEMO3B A30K MiXK 0cobamBocTammM By0BU | CNOCOBOM KUTTA TBAPUH;
YCKNaZAHEeHHA B 6yA0Bi TBAPUH Pi3HUX TAKCOHIB. OBrpyHTOBYBATU 3ax0Au NPODINAKTUKK
33aXBOPOBaHb, AKi BUKNUKAOTHCA NAapasUTUYHUMU YepBaMu.
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(ocenepgeup), JNococenogibui (ropbywa), OkyHenopgibHi
(cymak, okyHb), Kopononopgibui (nniTka, naw, Kapachk,
Kopon).

Amoibit, abo 3eMHOBOZHI. Pi3HOMaHITHICTb
3emHoBogHuXx: be3xsocti (waba cTaBkoBa, ponyxa
3BuyainHa), besHori (Kinbudacta uyeps'sara), Xsoctari
(canamangpa NNAMUCTA, TPMTOH 3BUHANHWUIA).

Pentunii, abo [nasyHu. Pi3HOMAHITHICTb na3yHis:
Nyckati  (Aawjipka npyaka, rafloka 3BUYaKHA, BYX
3BuyYaiiHnin), Yepenaxu (6onotAaHa yepenaxa, MOPCbKa
yepenaxa), Kpokoaunu (HinbCbkunit Kpokogun, aniratop).
Mraxu. Pi3HOMaHITHICTb NTaxiB: Be3kinesi (cTpaycwy, KiBgi),
Kinerpyai - MivreiHonogibHi (imnepaTopcbkuit NiHrBiH),
Oatnonopi6ui, (Benukuit ctpokatuin aaten), KyponoaibHi
(nepenen, pabunk, dasaH, 6aHKIBCbKI Kypu), NycenoaibHi
(nebigb-wmnyH, KauKa-KPUXKEHb, rycka cipa),
CokononogibHi (actpy6 Benukuii, 6epkyt), CoBonoaibHi
(coBa Byxata), J/lenekonoaibHi (neneka 6inni, yanna cipa),
ypasnenoaibHi (ypasens cipui), FopobuenogibHi (rpak,
BOPOHaA Cipa, COPOKA, NACTiBKA MICbKa, CUHULA BEUKA).
Ccasuii. PisHOMaHIiTHICTb  ccasuiB: [lepwo3sipi —
AdueknagHi  ccasui  (Kaukoa3bob, exugHa); CymuacTi
(keHrypy, Koana); MnaueHTapHi ccaBui: KomaxoigHi
(3BMuaiHMI  BKaAK, KpiT), PyKoKpuni (BevipHuua pyaa,
HeTonup), MpusyHu (6abak, 6inka, 606ep, mMuwa xaTHa,
XOM 'K, MAUOK, HYTPiA), Xuxi (BOBK, cobaka, nmcuus, turp,
NleB, PUCb, KiT CBIACbKUIA, Binuii segmiab, 6ypuit Beamiasb,
KyHUUSA NicoBa, cob6onb), KutonoaibHi (CuHil kut, Kawanor,
KocaTKa, AenbdiH-6in060uKa), MapHOKONUTHI (HEXYIHI:
kabaH, 6eremort; XyWHi: 3ybp, KO3ynsa, N0Cb, KO3u, BisLj),
HenapHOKONUTHI (CBIMCbKUI KiHb, KiHb [PKeBanbCbKoOro,
3ebpa, KynaH, Hocopir), Mpumatn (nemypu, MapTULIKK,

M
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MaKakM, NaBiaHW, OpaHryTaH, WWMmMnaH3e, ropuna).

Po3ain 4. OpraHism ntoamHu aK 6ionoriuHa cucrema.

4.1 | bypoBsa Tina AtoguHK 3HATU | PO3YMITU
TKaHWHK OPraHi3My NANHMK, iX ByaoBa i PyHKU;I. Micue ntoguHu B OpraHiyHOMYy CBiTi. TUNKU TKAHUH OPraHi3My NOAUHKU (HepBOBa; eniTenianbHi:
OpraHu, CUCTEMU OpraHis. NOKPUBHUIA eniTeniii, 3an03UCTUI eniTeni; m’A30Bi: NOCMyroBaHa CKeNeTHa, NOCMYroBaHa
PerynSTOPHI CUCTEMM OPraHi3My NHOAUHMN. cepuesa, HenocmyrosaHa/rnagka/; BHYTPIWHbOTO cepeaoBuia (Kpos, nimda, KiCTKOBA,
XpALWOBa, CnonyyHi), ix ¢yHkuji. CyTb HEPBOBOI, rYMOPanbLHOI, iIMyHHOI perynauii. 3HaueHHn
NOHATb | TEPMiHIB: TKAaHMHA, opraH, ¢i3ionoriyHa cuctema opraHis, QyHKUIOHANbHA cucTema
OpraHis, HepPBOBA perynaLif, ryMmOpanbHa perynayia, iMyHHa peryaauia, romeocras.
YMITU
Bu3HauaTM NpaBUNLHICTb 3aCTOCYBAHHA BKA3aHUX MOHATb | TepmiHie. BidyanbHO po3ni3HaBaTu
TUNU TKAHWH, OPraHW, CUCTEMU OpPraHiB NOAUHU. BU3HA4YaTU OCHOBHI pucu 6yAOBM TKAHUH
Pi3HMX TUNIB. YCTaHOB/KOBATU: BiANOBIAHICTL MiIX KAITUHAMU | TUNAaMKU TKaHWUH; B3aEMO3B'A30K
MiXX 6y40BOIO | GYHKLIAMM TKAHUH OpPraHiamy nloguHU. [10BOAUTHU yHaCTb PEryNaTOPHUX CUCTEM
y 3abe3neyeHHi romeocTtady. O6rpyHTOBYBaTU CyAKEHHA NPO OPraHi3mM MOGAUHU AK LNICHY Ta
BiAKPUTY BiONOriYHY CUCTEMY.
4.2 | HepBosa perynsuis. HepsoBa cucrema AlAUHU 3HATU | PO3YMITH
HelpoH — CTPYKTYpHO-OYHKLiOHaNbHA 0auHULA HepBoBOi | PYHKUIT HepBOBOI cucTemu. MpUHUMN AiaNbHOCTI HepBOBOI cucTemu. CTPYKTypHi ocobamsocTi
cuctemu. PednekTopHUi NPUHLUMN AIANbHOCTI HePBOBOT 8iaainie HepBOBOi cucTemu. DyHKUIi CNMUHHOTO MO3KY, FONOBHOrO MO3KYy Ta MOro BipAinis,
cuctemu. PedpnektopHa ayra, ii CknagoBi Ta COMaTUYHOT HEPBOBOT CUCTEMMU, BEreTaTUBHOI HEPBOBOT cUCTeMU. PO3MIlLLEHHA | PYHKUiOHanbHe
dYHKLiOHYBaHHs. LieHTpanbHa Ta nepudepuyHa HepBoBi 3HatieHHﬂ 30H KOpW BENUKUX NIiBKY/b ronoerro M.O?Ky. l:l'eraTMaH?ﬁ aqnus aNKorosno TE\
cucTemu. By108a Ta bYHKUTT CIMHHOTO | FO/IOBHOTO MO3KY. KYPiHHA Ha Hepe?ay cuctemy. 3HaYeHHA NOHATL | TEPMIHIB: HEMPOH, HENPOTNiA, HEPB, HEPBOBUMU
Bireramana Hepaosn sweren loammam i LEeHTp, HepBOBUI By30A, pednekc, pedneKkTopHa gyra, CUHANC, LEeHTPanbHa HepBOBA CUCTEMa,
SR a . | nepudepuyHa HepBoBa cucTema, BereTtaTMBHa HEPBOBA CUCTEMA, COMATUYHA HEPBOBA CMCTEMA,
napacvmnaTUYHUi Biaainu). Bnaue BeretaTUBHOT HEPBOBOT : ; o ; :
. y ; 6ina peuyoBuHa, Cipa peyoBuUHA, MieniHOBa 0DONOHKA, meaiaTOp, 4YepPenHOMO3KOBI HepsM,
CUCTEMW Ha AFEABHICTD REES HISMY- CNUHHOMO3KOBI HEpBY, MO3KOBI 060/10HKKU, BOPO3HU, 3BUBUHMU.
YMITU
Bu3HauaTu NpaBUABbHICTbL 3aCTOCYBAHHA BKa3aHWUX MNOHATL | TepMiHiB. BisyanbHo po3ni3Hasatu Ta
XapaktepusysaTtu: enemeHTU bya0BY HEMPOHA; CKNAA0BI pepNeKTOPHOT Ayru; enemeHTn bygosu
CMUHHOTO MO3KY; BIAAINM TFONOBHOTO MO3KY; A0/ BEAUKUX NiBKY/Ab TONOBHOTO MO3KY.
PO3pIi3HATU: 4yTAMBI, PyXOBi, 3MiWaHi Hepsu; BNAUB CUMMATMYHOI Ta NapacUMNATUYHOI
HEepPBOBUX CUCTEM HA AIANbLHICTL OPraHiamy.
4.3 | F'ymopanbHa perynauia. EHAOKPUHHA cucTema N gUHN. 3HATU I PO3YMITU m [—
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®yHKUiT | 6yn0Ba €HAOKPUHHOT cUCTEMU. EHAOKPUHHI
331031 (331031 BHYTPIWHbLOI Ta 3MilLAHOT cekpeLii).
FOPMOHM Ta HEMPOrOPMOHM, X BNANB HA NPOLIECU
KUTTEAIANBHOCTI. PYHKUIT 33103 BHYTPIWHbBOI Ta 3MilWAHOT
ceKpevuii, HaCNiAKM X NOPYWEHHSA.

BiAMIHHOCTI MiXK HEPBOBOIO | FfYMOPaNbHOIO perynauieto
disionoriuHmx GyHKLi opraHizmy.

YUHHUKKM rymopanbHOi perynauii. OpraHn eHOOKPUHHOT cuctemu, ix  PyHKuii. Micue
pO3TalWlyBaHHA EHAOKPUHHUX 3an03 B opradiami  noauun. Ocobausocti Hyposu i
$YHKLIOHYBaHHA eHAOKPUHHUX 3an03. Hacnigku rinep- i rinodyHKLUil eHAOKPUHHUX 3an03. Ponb
HEpBOBOI CUCTEMWU B perynauii eHAOKPUHHUX 33N03. 3HAYEHHA EHAOKPUHHOI CUCTEMU B
NiATPUMAHHA roMeocTasy W ajanTauii opraHiamy. Baactusocti ropmoHis. MpuHuun perynauii
ceKpeuii rOpMOHiB. 3Ha4EHHA NOHATL | TEPMIHIB: FOPMOHU, HEMPOTOPMOHMU, EHAOKPUHHI 3a103M,
rinotanamo-rinogisapHa cuctema.

YMITU

BM3HauaTU NpPaBuUAbHICTb 3aCTOCYBAHHA BKAa3aHUX NOHATL | TEpMiHiB. BizyanbHO po3ni3HasaTtu T1a
XapaKTepu3ysaTu eHAOKPUHHI 33103U1. PO3Pi3HATHU 331031 30BHILLIHbBOI, BHYTPIWHbLOI Ta 3MilWaHOT
cekpeuii. CniBBigHOCUTU rOPMOHU | EHAOKPUHHI 3a103U. XapaKTepu3yBaTu BNAUB rOPMOHIB Ha
npouecu ObMiHY pevoBWMH B oOpraHiami nAUHKU. [OpiBHIOBATU HEpPBOBY i ryMOpanbHY
perynauito. O6rpyHTOBYBaTU 3aX0aM NPOdINAKTUKM 3aXBOPHOBAHb, NOB’A3aHUX i3 NOPYLWEHHAM
$YHKLIN €eHAOKPUHHMX 33103

4.4

BHyTpiWHE cepepoBuule opraHismy ntoguHu. Kpos.
Nimda

BHYTpIlWIHE CepeaoBULLE OPraHi3my NIOAUHMU.

DyHKUiT KpoBi. Cknag KPosi: nnadma, PopMeHHi enemeHTH
(eputpouuTu, neinkouuTtH, TpoMboLUTK). FpynKn KpoBiI
cuctemu ABO. MNMoHATTA npo pe3yc-dakTop. MepenusaHHa
KpOBi. 3CigaHHA KPOBI.

Cknag i dyHKUiT nimobwu.

3HATU | PO3YMITU

CKNagHUKM  BHYTPIWIHLOTO CepeaoBULLA  OpraHiamy nguHu  (KpoB, nimda, TKaHUHHA
/MikkniTuHHA/  pianHa). OyHKuii Kposi, nimeu. Cknap Kposi, nnasmu  Kposi, nimowu,
TKaHWUHHOI/MIXKNITUHHOI/ piguHu. Mikpockoniyny 6yaosy Kposi. MOKa3HUMKM KpPOBi B HOPMI
(BMicT rnoko3u, remornobiHy, 4YUCNO EpUTPOLMTIB, /IEMKOUUTIB, WBUAKICTL OCIAaHHA
epuTpoumTis/LLIOE/). NMpUYMHK HECYMICHOCTI KpoBi Npu nepenuBaHHi. Mpasuna nepennsaHHA
KpoBi. Pi3ioNoriyHy cyTb i 3HAYEHHA 3CigaHHA Kposi. ®a3u 3cigaHHA KpoBi. PaKTOPKU 3CiAAHHA
Kposi (TpombonnactuH, npotpombiv,  ¢ibpuHoreH, BitamiH K, ioHn Kanbuiio). MexaHizmu
3anobiraHHA BHYTPILWHLOCYAMHHOMY 3rOpPTaHHIO KpoBi. OpraHu KpPOBOTBOPEHHA (4epBOHMIA
KICTKOBUI MO30K, cenesiHka, NimdaTuUHi By3nM, TUMYC /BUNOYKOBA 3an03a/. 3HaUYEHHA NOHATL i

TEPMIHiB: pe3yc-GaKkTop, pe3yc-KOHPANIKT, AOHOP, PELMMIEHT, arntoTMHaLiA, aHemia, remodinis,
remonis.

YMITU

Bu3HauaTM npaBUNbLHICTL 3aCTOCYBaHHA BKa3aHUX MOHATb | TepPMIiHiB. XapakTepu3ysaTu

CKNagHUKK KPoBi. BidyanbHO po3nisHaBaTn GopmeHi eleMeHTU KPOBi i BU3HAYaTU OCHOBHI pucu
ixHboi 6ynoBM.  YCTAaHOB/MOBATM B3aEMO3B'A30K MK OyaoBoto i OyHKUiAMK  POpMEHUX
enemeHTiB Kposi. MopiBHIOBaTU: CKNAA KPOBI, NiMdK, TKAHUHHOT/MIXKKNITUHHOT/ pignHK; rpynu
KpOBi cuctemu ABO 3a BMICTOM arntOTUHOCEHIB i armen BNaqam CYMICHICTb rpyn KpoBi.
Cknagatv cxemy: B3aEMO3B'A3KY CKNAAHMKIB Byﬁﬁﬁilumw ee,peﬁbhdMoAu dakrTopis

3CijaHHA KPOB. AHaNI3yBaTU MOKA3HWUKK Kpoaéf@% Baoc}upﬁe%? ODL"-,H\
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4.5

KpoBsoHocHa Ta nimdartuuHa cuctemu nroguHn

Byaosa KpOBOHOCHOI Ta nimdaTuyHoi cuctem. Kposoobir,
noro perynauis. Byaosa cepus. Bnactusocti cepueBoro
m’aza. Cepuesun uukn, noro ¢pasu. Pobora cepus, i
perynauia.

KpoBOHOCHI cyauHu, ix 6yaosa i pyHKuii. Benvke Ta mane
Kona Kposoobiry. ApTepianbHui TUCK.

Nimdatnuxa cuctema, it byaosa 1a ¢yHkuii. Nimpoobir.

3HATU | PO3YMITU

Ocobnusocti 6ynosu cepuesoro m’sza. OCHOBHI BAACTUBOCTI cepuesoro m’asa (36yanusicts,
NpOBIAHICTb, CKOPOT/IMBICTb, aBTOMaTifi/aBToMaTn3aM/). DyHKLIT cepueBux i BEHO3HUX KAanaHis.
YacToTy CKOPOYEHHA CepLA NOAUHU Y CTaHi CNOKOK. TPUBAICTb CEPLIEBOrO UMKAY Ta MOro ¢as.
BennunHy aprtepianbHOro TUCKy KpPoBi B HOpMi. 3HaueHHA KpoBoobiry. Ocob6anBOCTiI | 3HaYeHHA
nimdoobiry. PyHkuit nimpaTuuHKUX By3NiB. HEraTUBHUIA BNAUB aNnKOroAt0 Ta TIOTIOHOKYPIHHA Ha
CepueBo-CYAMHHY CUCTeMy. 3HayeHHs NOHATb | TEepMiHiB: KpoBOOLIr, KpPOB'AHWW TUCK,
apTepianbHUI TUCK, apTepii, BEHW, Kanifiapwu, KOPOHAPHiI cyauHu, nNiMbaTUUHi Kaninapw,
MioKapa, enikapg, eHaokapa, nepukapa, NpoBiaHa cucTema cepusd, CEPUEeBMi UMKA, CUCTONA,
Apiactona, nynbc.

YMITH

Bu3Ha4yaTu NpaBUbHICTb 3aCTOCYBAHHA BKAa3aHUX NOHATb | TEPMiHiB. XapakTepu3yBaTu: BEAUKE i
Masne KoNa KpoBoobiry; pyx KpoBi No cyanHax (KPOB'AHUI TUCK, LWBUAKICTb PyXy Kposi); poboty
cepus; $asu cepuesBoro umkay; perynauio pobotTu cepus (BnavB HepBOBOT i €HAOKPUHHOT
cuctem, ioHie Kanbujto i Kanito). MopisHioBaTu: 6ynoBy aprepii, BeH, Kaninapis; KPOBOHOCHI i
nimdpatuuHi Kaninapu. YCTaHOBAOBAaTU B3aEMO3B'A30K MiK OynoBoto i dyHKuiaMU: cepus;
KPOBOHOCHUX cyAuH. BisyanbHo po3ni3HaBaTu: opraHu KpoBoobiry (cepue, aopTty, nereHesi
apTepii, nereHesi BeHWU, NOPOXKHUCTI BEHU); BE/IMKE | Mane Kosia Kpoeoobir; enemeHTn 6yaosu
cepua (npaeuit i NiBUA LWAYHOYKKW, npaBe i niBe nepeacepas, KnanaHu cepua —
ABOCTY/IKOBUW/MITPanbHUn/, TPUCTYIKOBMIA, NETeHEBUIN, AaOPTanbHUI). AHanizyBaTH KinbKiCHI
NMOKa3HUKK poBOTU KPOBOHOCHOI cucTemu. NMporHo3yBaTu 3miHN B pob0oTi KPOBOHOCHOT cucTemu
npu Qi3MYHOMY HAaBaHTaXKEHHI. TOACHIOBATM HACNIAKU: NOPYWeEHHA niMPOTOKY, Kposoobiry;
NiABULLEHHA/3HWKEHHA YaCTOTU CEPUEBUX CKOPOYEHb, apTepianbHOro TUCKY. PO3pi3HATH BUAM
KpoBOTeY Ta obupatn cnocib HagaHHA pomeauuHoi gonomorun. O6rpyHTOBYBaTM 3axoau
NPo®iNaKkTUKM cepueBo-CyANHHUX 3aXBOPIOBAHb.

4.6

ImyHiTer. IMyHHa cuctema nroanHU
IMyHiTeT, oro sBuam.

IMyHHa cucTema, 1i cknag 1a 0co6anMBOCTI PyHKLIOHYBAHHA.

MexaHi3mu B3aEMOAii CUCTEeMU aHTUTEH-AHTUTINO.
AnepriyHi peakuii.

TTOHATTA NPO iIMYHOKOPEKLiio 1 iMyHOTepanito.
[Tpodinaktuka iHbeKUiiHUX 3aXBOPIOBAHB JIKOAUHH.

3HATU | PO3YMITU
®yHKUiT iIMyHHOT cucTemun. OpraHu iMyHHOI cuctemu (LEHTPasibHi — KICTKOBUI MO30K, TUMYC;
nepudepiitHi — cenesiHka, NimpaTuyHi By31M, MUTAAIMHK, YTBOPEHHA 3 IMPOIAHOT TKAHUHM), TX
OyHKUiT. KnituHu iMmyHHOT cuctemu (B-nimboumntn, T-nimpoumtn, makpodaru), ix yHKuii.
PeuoBuHM i3 3axucHUMU BnacTUBOCTAMM (iMyHOTA06YAIHK/aHTUTING/, iHTEpdEPOHHU, Ni3ounm).

HeratueHMUi BNAMB aNKOroNKO HA IMYHHY CM%MM__BuaquHﬂ NOHATb | TEPMIHIB: IMYHiTeT,
cneunoiyHuin imyHiTeT, HecneuudiuHuin lM»ﬁt'fe'm l/luﬂq% IMyHITeT npupop,val iMyHiTeT,
BPOAKEHUWU IMYHITET, KNITUHHUIA wnymm%c
BaKLUMHA, aHTUrEH, aHTUTINO, IMYHOKO
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npouecu, anepria.

YMITU

PO3pi3HATM BUAM iMyHiTeTy. [MOPIBHIOBATU: BPOAMKEHWU | HAbyTUW iIMYHITETH; nikyBaibHY
cuposatky i BakuuHy. [lOACHIOBATM MeXaHi3MuM B33AEMOLII CUCTEeM aHTUIEH-AHTMUTINO.
Ob6rpyHTOBYBaTH 3aX0AH NPOGINAKTHKH iHPEKLiHHUX 3aXBOPIOBAHB JIFOAUHH.

4.7

AnxaHHA. [iuxanbHa cuctema Nt04UHU

byposa i dyHKLii opraHis guxaHHa. Mpouecu razoobmiHy y
NereHAx Ta TKaHuHax. AuxanbHi pyxu. Mpouecu sauxy Ta
suauxy. HeliporymopanbHa peryaauia guxaHHa. MoHATTA
NPO XXUTTEBY EMHICTb NereHb. Cknag 8auxyBaHoro,
BUAMXYBAHOIO Ta aiIbBEONAPHOro noeiTpa. fonocoeuit
anapar Ta horo QyHKLiOHYBaHHA.

3HATWU | PO3YMITU

3HayeHHA pauxaHHA. ETanu pauxaHHA. bBygosy i QyHKUii  opraHiB AuxaHHA (HOCOBa
NOPOKHUHA, HOCOTNIOTKA, rOPTaHb, Tpaxen, BpoHxu, nerexi). NMpouecn anxaHHA Ta ix peryasuito.
OCHOBHi MOKa3HMKM AuXaHHA (4acToTa, rAMbuMHA AWMXaHHA), X BEMYMHY Yy CTaHi CMOKOH.
CknagHuku i ¢yHKUiT ronocosoro anapaty. lMpouec yTBOPEHHA roa0CY Ta 3BYKIB MOBW.
HeraTMBHMIA BNAWB ANKOro/ld Ta KYPIHHA TIOTIOHY Ha ros0COBMI anapaT i QyHKUIOHYBaHHA
OpraHiB AuxaHHA. 3HAYeHHA NOHATbL i TEPMIHiB: AWXaHHA, ra3006MiH, 30BHILIHE AWXAHHA,
BHYTPIWHE/TKaHMHHE/ AMXaHHA, NOBITPOHOCHI/AMXaNbHI/ WAAXMU, MXUTTEBA EMHICTb NEreHb,
AuxanbHuin o6’em, pesepsHuit 06’em, 3anULLIKOBE NOBITPA, NAEBPANbHA NOPOXKHUHA, AUXANbHI
M'A3K1, ANXanbHi pyxu, HAATOPTaHHWUIA XPALL, ANXANBHUIA LEHTP.

YMITU

Bu3HauyaTh NpaBU/IbHICTb 3aCTOCYBAHHA BKa3aHUX MOHATb | TEPMiHiB. BidyanbHO po3ni3HasaTu Ta
XapaKTepu3yBaTH OpraHu guxaHHA. YCTaHOBAOBATM B3aEMO3B'A30K Mix Bya0BOIO i PyHKLiAMMK
opraHiB AuxaHHA. MOpiBHIOBATU: CKAaZ BAUXYBAHOIO, BUAUXYBAHOIO, aNbBEOAPHOrO NOBITPS;
ra3oobmiH y nereHax i TKaHuHax. CKnagatM cxemy rasoobMiHy B nerenHax i TKaHWHax.
MporHo3yeaTu 3miHn B8 pobOTI AUXaNbHOT cUCTEMU: NPU GI3UYHOMY HABaHTAXKEHHI; Nij BNANBOM
noApa3HUKIB 30BHIWHLOTO cepeaosuwa. MoACHIOBaTM CyTb HEraTUBHOIO BN/IMBY KypiHHA Ha
OopraHu AuXaHHA i ronocoeuit anapart. Ob6rpyHTOBYBaTM 3axoAu NPOQINaKTUKM 3axBOPOBaHb
OpraHie AUXaHHA | rONOCOBOrO anapary.

4.8

TpasneHHAa. TpaBHa cucrema NOAUHU

Byposa Ta PyHKLii opraHis TpaBaeHHs. TpaBHi 3a103u
(cnuHHi, neyiHka, nigwnyHkosa). TpasHi coku. byaosa i
$yHKUji 3y6is. TpaBieHHA Y POTOBii MOPOXKHUHI, WAYHKY,
KUwweyHuky. MpuctiHkose TpaBaeHHA. BCMOKTYBaHHA.
Perynauia npouecis TpasieHHs.

3HATU | PO3YMITU

3HauyeHHA TpasneHHA. PyHKLUii TpaBHOI cuctemu. Mpouecu TpasBaeHHA Ta ix perynauito. byaosy
OpraHiB TpasaeHHs, ix PyHKUii. byaosy i 3HaueHHA 3y6is, 3y6ry popmyny moauHu. Cknag CnuHu,
W/YHKOBOrO, MiAW/YHKOBOrO, KULUKOBOTO COKiB, OBYi. OCO6/MBOCTI TpaBAEHHA Yy Pi3HUX
8igdinax TPaBHOTrO TPaKTy. 3HaueHHA Mikpodnopu KuweuHuka. CyTb NpPOLIECIB KOBTAHHSA,
TpaBAeHHA, BCMOKTYBaHHA. PONb TpaBHUX 337103, wpasnemai HeraTusHui BNAUB Ha
TPaBNEHHA aNIKOTONbHUX HAMOIB | TIOTIOHOKYBRAY 3ha-féﬂm\wo+m7b i TepMmiHiB: TpaBneHHs,
TPaBHUI TPAKT, TPaBHi 3a/103U, TPaBHi coxu/gﬁgm‘ WH, TPUNCUH, XIMOTPUMNCUH,
finasa, aminasa, manbrasa), cekpeuin, np ETpaB‘(IeHH B

; KTyeaHHd:i'eaumaanuKa
OuepesnHa, ABAHAAUATMNANA KUILKA, NOPHHHS um@ﬁznx@iﬁzﬂdw@ , cninajk STEHQUKC,
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060408Ba KMWKA, NPAMA KUWKA, KOBTANbHUI LEHTP.

YMITU

Bu3HayaTu NpaBUNbHICTb 3aCTOCYBAHHA BKAa3aHUX MOHATbL | TepMiHiB. BisyanbHO po3ni3zHasaTu:
opraHu TpaBneHHs, enemeHtn 6yposu 3yba, Bugu 3yb6is. CniBBigHOCUTU TpaBHI PpepmeHTyU i
TpaBHi COKW. YCTAHOBAIOBATU B3a€EMO3B'A30K MiXK: 30BHiWHbOW 6yaoBoto i PpyHKuUiamu 3ybis;
6yn08BO10 | QYHKLIAMU OpraHiB TpasneHHA. PO3Ni3HaBaTU O3HaKU OTPYEHHA Ta 0bupatu cnocib
HaZaHHA gomeauuHoi gonomoru. O6rpyHTOBYBaTU 3ax0au NPodinakTUKK: 3axBOpioBaHb 3ybis,
OpraxiB TPaBNEHHA; XapYOBUX OTPYEHD.

4.9 | O6miH peyoBUH i nepeTBOpeHHA eHeprii B opradiami | 3HATU | PO3YMITU
NoANHN DyHKLiOHAaNbHE 3HAYEHHA A1A OpraHi3my NoaunHu 6inkis, upis, Byrnesoais, BiTamiHis, BOAU Ta
XapyyBaHHA i  0b6MiH  pe4yoBuH. TIOHATTA  NPO | miHepanbHUX coneil. XapuoBsi it eHepreTuyHi notpebu noanHn. 3HayeHHa 36aNaHCcoBaHOroO
36anaHcosaHe/pauioHanbHe/  xapuyBaHHA.  binkosuii, XapuyBaHHA. Hacnigku HecTaui BiTamiHiB. OcOBAMBOCTI 3HELIKOAXKEHHA TOKCUYHUX CNONYK B
ninigHuA, Byl'.l'IEBOp,HMM, BOAHO-MiHEPaNbHUI  OBMIH. OpraHi3mi N0ANMHU. 3HAYEHHA MOHATL | TEPMIHIB: 0OMIH peyoBuH/MeTaboniam/, BiTaminuy,
[oHATTA AKOCTI NUTHOT BOAM. _ | TokcuHu, 36anatcoBaHe/paLiioHanbHe/ xapUyBaHHs.
Pone ¢epmentis, AT® vy 3abesnevyeHHi npouecis YMITH
meTaboniamy. BiTamiHu, X ponb B8 O0OMIHIi peyoBUH. . ; v ;
. : ) Bu3HayaTU NpPaBU/IbHICTb 3aCTOCYBAHHA BKa3aHMX MOHATL | TepMiHiB. CknaaatM cxemu obMmiHy
MNopyweHHa 06MiHY peyoBWH, NOB'A3aHI 3 HeCcTayer 4u ) A i NN § .
i BYrneBoAis, ninigis, 6inkis 8 opraHiami noguHu. MoOpiBHIOBAaTUM e€HepreTUYHe i NaacTuyHe
HAZANMLLIKOM HaAXOOXKEHHA NeBHUX BiTaMiHiIB. : ] -~ s B 2
© ¥ 3HAYEHHSA Pi3HUX PEYOBUH. PO3PI3HATY KMPOPO3YUHHI | BOAOPO3YMHHI BiTamiHu. CniBBIAHOCUTH
HeratuBHuit BNAMB Ha MeTabo/i3M TOKCUYHMX PEYOBUH. | . . . ; y " ;
3 o BITaMIHU i Xap4osi NPOAYKTW. AHanizysatu Xap4oBUHU paLioH. [TpaBunbHO
HE WKOAXKEHHA TOKCUYHUX CNONYK B OpraHiami UHU. 3 4 ; i
eu A i Y 2 S 3M_ A OUIHKOBATH BOXJIIUBICTD AKOCT! NMUTHOI BOAH Ta 36anaucosauoro Xap4vyBaHHsa Ui 36epex<eHHa
HeuporymopanbHa perynauia npouecis metabonismy. s
3/I0pOB’sl.
4.10 | BuginenHa. Ce4oBuginbHa cuCTeMa NIO4UHU 3HATU | PO3YMITU

bygosa i GyHKUji ceyoBuginbHOT cuctemu. bygosa Ta
$yHKUiT HUpOK. HedpoH AK CTPYKTYPHO-DYHKUiOHANbHA
OANHUUA HUPOK. MNpouecy yTBOPEHHA Ta BUBEAEHHA Ceuvi,
X perynauis. POnb HUPOK y 34iNCHEHHI BOAHO-CO/IbOBOTO
06MiHy.

3HayeHHs BugineHHa. OpraHu BugineHHA npoaykTie 06miHy pevoBuH. OpraHu Ta QyHKUiT
ceyoBuAainbHOT cuctemu. byaosy Ta QYHKUIT HUPOK. PONb HUPOK Yy BOAHO-CONbOBOMY OBMIHI.
Byaosy HedpoHy. Mpouecu yTBOPEHHA | BUBeAEHHA cedi, ix perynayito. Cknag, cevi. HeratusHui
BM/IUB ANKOTOII0 Ha QYHKLIT HUPOK. 3HAYEHHA NOHATL | TEPMiHiB: HePpOH, KipKOBa pevOoBUHA,
MO3KOBa peyoBuHa, ¢inbTpauin, peabcopbuia, HUPKOBA MUCKA, BOPOTa HUPKKU, HUPKOBA
nipamiga, aHTUAiypeTMUHMi ropmoH/BasonpecuH/.

YMITU

Bu3HayaTu NpaBUNbHICTL 3aCTOCYBaHHA BxaaaM"_ gmnma Bl3yalle0 po3ni3HaBaTu:
OpraHu CevyoBUAINbHOI CUCTEMU; ENeMEHT W{‘q@u uvy’i’;«h&. e¢p0Hy rlq’m;\baam cKnag
NepBUHHOI Cedi, BTOPUHHOI ceui, nnasnlrm»(ppel uorpvurr,oav\nam 3axbam

33aXBOPIOBaHb OPraHiB CEeYOBMAINbLHOT CUCTEMA. ,ﬂ.oao\,gmu BN

ﬁ( S5 oW Meicr waﬁ%@
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NPoAYKTiB 06MiHY PeuOBUH 3 OPraHismy NIOANHN.

4.11

Wikipa. Tepmoperynsauin.

Byposa Ta GyHKUiT WKipn. Poab WKipy y BUAINEHHI
npoAayKTie meTaboniamy. Tepmoperynauia Ta posib WKipu y
LbOMY Npoueci.

3HATU | PO3YMITU

®yHKUiT wKipn. CknagHukm wkipun, ocobameocTti ixHboT 6yaoeu. MoxigHi WKipy, WKipHi 3an103w, ix
oyHKUii. Ponb wKipu y BuaineHHi npoaykTie meTtaboniamy i peryasuii Temnepatypu Tina.
MPUYUHN BUHUKHEHHA COHAYHOTO | TENNOBOro yAapy. 3HaYeHHA WKIipU Yy NPUCTOCYBaHHI
OpraHiaMy A0 YMOB HaBKONMWHLOrO cepefosuwia. HeraTMBHUIA BNAMB aNKOrO/I0 Ta KYPiHHA Ha
CTaH WKipu. 3HaYeHHA NOHATL | TePMIHiB: enigepmic, aepma, NiQWKIPHA KNITKOBUHA, MeNaHiH,
Tepmoperynauisa.

YMITU

BusHauaTu npaBUNbHICTb 3aCTOCYBaHHA BKa3aHMX MOHATb i TepMiHis. BiyanbHO po3nisHasaTu
enemeHTM ByaoBu WKipU. YCTAaHOB/IOBAaTU B3aEMO3B'A30K MiXK Oya0BO i QyHKUiaMKU WKipK.
Po3nisHaBaT 03HAaKM COHAYHOrO Ta TENN0BOrO yaapis Ta 0bupaTtn cnocib HapaHHA AomeaAnYHOT
ponomoru. O6FpyHTOBYBaTU: NpaBuAa AOrNAAY 33 BNACHOK WKIPOKW; 3axoau NpodinakTuku
33aXBOPIOBaHb WKipw.

4.12

OnopHO-PYXOBa CUCTEMA NIOAUHM

3HaueHHs, yHKUii, ByaoBa oNnopHO-pPyx0BOi CUCTEMM.
XimiuHui cknag, 6ynosa, pict Kictok. Tunu 3’egHaHHA
KicTOK. BypoBa ckeneta. 0cob6AnBOCTI ckeneTa NoaAuHY,
3YMOB/IEHI NPAMOXOAIHHAM.

M’a3oBi TKaHMHWU. ByaoBa Ta QyHKUiT cCKeneTHUx m’'asis.
OCHOBHI rpynu ckeneTHUx m’asis. MexaHiam CKOpOUYeHHA
m’a3iB. Po60oTa, TOHYC, CMna Ta BToMa M'a3ie. Perynauis
PYyX0BOi aKTUBHOCTI.

3HATU | PO3YMITU

CknagHukn i QyHKUiT ONOPHO-pyXOBOT cUCTEMU. YMOBM 3AINCHEHHA  PyxOBOi OYHKUi.
Oco6nMBOCTi POCTY Ta BIKOBUX 3MiH XiMIYHOTO CKNAAy KiCTOK. PYHKLIT OCHOBHWX PYN CKEAETHUX
m’aszie. 3HaueHHA ¢i3nyHMX BNpas gna NpasunbHOro GopmMyBaHHA ckenety i m’asis. MexaHizm
CKOPOYEHHA Ta po3cnabneHHa ckenetHux m'asis. MpUYMHKU PO3BUTKY BTOMU M'a3is. Hepsosy
perynauii pyxoBoi aKTUBHOCTI. POnb KOpWU TONIOBHOTO MO3KY B perynsauii AOBiNbHUX pyxiB
NOANHU. 3HAYEHHA MOHATL | TEPMIHIB: OKICTA, KOMMAKTHA PEYOBUHA KiCTKK, rybuacta peyoBuHa
KICTKM, KICTKOBa MNACTUHKa, OCTEOLUTHU, OCTEOH, YePBOHUM KICTKOBUI MO30K, OBTUI KiCTKOBUM
MO30K, CYrn06, 38’A3KK, CyXxOmuUNKK, pacuis, miodibpunmn, akTuH, Mio3uH, cuna m’asa, m'asosum
TOHYC, BTOMa, NOCTaBa, rinogMHamis.

YMITU

Bu3HauaTM NpaBunbHICTb 3aCTOCYBAHHA BKa3aHUX NOHATL | TepMiHiB. Bi3yanbHO po3ni3HaBath Ta
XapaKTepu3yBaTu: BIiA4INM CKeneTa Ta KiCTKM, WO iX YTBOPHKOWTb; TUNU 3'€QHAHHA KIiCTOK
(Hepyxome, HaniBpyxome, pyxome); enemeHTu byaosu TpybuacToi KiCTKW; KiCTKOBY, XPALIOBY,
M’A30Bi TKAHUHU; eneMeHTH Bya0BU CKENEeTHOro m’a3a. PO3PI3HATU: aKTUBHY | NACUBHY YaCTUHM
OMOpPHO-PYX0BOI CUCTEMM; BUAM KICTOK (AOBri, KOPOTKI, nnacki, 3miwaHi, NOBITPOHOCHI);
CKOpPOTAMBY | HECKOPOT/NIMBY 4YaCTUHWU CKENEeTHOro M’A3a; CTaTMYHy | AuHamiuHy poboTy.

MopisHloBaTU: ByA0OBY NAACKUX | TPYOUACTUX KICTOK; _‘ i 0CO6AMBOCTI MOCMYroBaHUX i
’ . - ) " oy - ~ I
HenocmyrosaHux m’asis. Knacudikysatm m A3 ,@a_ %{Wﬁf}m_)\ﬁpamsn LUKOAKEHHA
e, o

ONOPHO-PYX0BOI CUCTeMM Ta 0bupaTtu cnoci6 ﬂWOMO{B%‘
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ONb PYXOBOT aKTUBHOCTI AnA 36epeXkeHHA 340p0oB’A.
P py Aan p 0op

4.13 | CeHCOpHI cUCTEMU NIIOAUHMN. 3HATU | PO3YMITU
3ara/sibHa XapaKTepPUCTUKA CEHCOPHUX cucTem. Ponb CTpyKTypy i 3aranbHuii npuHuMn poboTu ceHcopHux cuctemn. Ocobamsocti 6ynosu Ta yHKUT
CEeHCOPHUX cucTem y 3abe3neYyeHHi 38'ﬂ3Ky opraHi3My i3 OCHOBHUX CEHCOPHUX CUCTEM. I'Ipou,ecu Cl‘IpMi"IHﬂTTHZ 306pa)KEHHﬂ ﬂpep,METiB; CBiTNa; KOIIbOpiB,'
30BHIWHIM cepegoBuLem. CEHCOPHI CUCTeMM 30py, cayxy, | 3BYKIB; piBHOBArW Tina; cmaky; 3anaxis; AOTUK; 6010. 3HAYEHHA NOHATb | TEPMIHIB: CEHCOpPHI
piBHOBArH, HIOXY, CMaKy, AOTUKY, Temnepatypu, 60i0. cucTemm, f:eHcopHa aganTauis, opr:fmw YYTTA, peuenTopu, aKOMOAAUiA, KOPOTKO3O0PICTb,
i : icT rmar .
PeuenTopu, ix TUNK. OpraHm YyTTa Ak nepudepuuHi cx&;osop CTb, aCTUIrMATU3M, JANbLTOHI3M, ONTUYHA CUCTEMA OKa
YaCTUHU CEHCOPHUX cucTem. byaoBsa Ta PyHKUji opraHis ] . - g
] Bu3HavyaTu NpaBUNbHICTL 3aCTOCYBAaHHA BKAa3aHWUX MOHATL | TepMiHiB. BisyanbHo po3ni3HaBaTtu Ta
30py, CAyXY Ta piBHOBAruM. : ;
XapakTepusyBaTu enemeHTM OyaoBM OpraHis 30py, CAyXy, piBHOBAru. YCTaHOBAIOBATH
B3aEMO3B’A30K MiXK 6yn08010 i DYHKLIAMU opraHiB 30py, cayxy, pisHoBaru. O6rpyHTOBYBATHU:
u,
npaBuAa ririEH opraHis 30py Ta CAYXY; 3ax0aun NPodinakTUKK NOpyLUEHb 30y, CAYXY.
4.14 | Buwa HepBOBA AiANbHICTb NIOAUHU 3HATU | PO3YMITU
HepBoBi npouecy, ix NOKasHUKWU. be3ymMoBHi i yMOBHI Hepsosi npouecu: 36ymKeHHA, ranbMyBaHHA. [MOKAa3HMKHK HEpPBOBUX MNPOUECIB: CUNa,
pedneKcu, iIHCTUHKTU. YTBOPEHHA YMOBHUX pedneKcis. PYXNUBICTb, YPiBHOBAXKEHICTb. MexaHiamun popmyBaHHA pedneKcis. 3HaYEHHA APYroT CUrHaNbLHOT
DOpPMYBaHHA TUMYACOBUX HEPBOBUX 3B'A3KIB, iX 3HaueHHs | CUCTEMU. Ocob6nnBOCTi BUWOT HEPBOBOI AIANBHOCTI NIOAUHU. 3HAYeHHA CHY. Bugun cHy. Ponb
ANA GOPMYBaHHA YMOBHUX pedneKcis. [anbmyBaHHs KOpWU [ONOBHOrO MO3KYy B MUCNEHHi. MpuuuHn iHauBigyanbHUXx ocobnusoctent 3mo,quuu.
: e s HeraTMBHUIA BNAWB anKOrONI0 Ta KypiHHA HA B HEepBOB IANBHICTL NIOAUHU. 3HAYEHHA
YMOBHUX pednekcis. Pi3ionoriuHi OCHOBU MOB/IEHHA. ; Lo PO g u“_' epuaby & " ’_’ oA )
. . i NOHATL | TEPMiHiB: 306YyA)KEHHA, ranbMyBaHHA, IHCTUHKT, 6e3ymoBHI pednekcu, YMOBHI
Mepuwa i gpyra curHanbHi cuctemu. HasyaHHA. [Mam’aTs. o = L
) . i pednekcu, TMUMYaCOBUIN HEPBOBUIA 3B'A30K, Nam’ATb.
Buuwia HepsoBa AiANLHICTL NIOAUHU Ta Il OCHOBHI TUMW. YMITU
Lints TeM"e'D?MeHTy‘ g Bu3HauaTU NPaBUALHICTL 3aCTOCYBAaHHA BKa3aHUX MOHATL i TepPMiHiB. [lOPIBHIOBATU: YMOBHI i
CoH AIK GYHKUIOHANbHMIA CTaH OPraHi3My, NOTO 3HAYEHHA. | Go3ymoBHi pedrekcu; nepluy i APyry CUrHanbHI CUCTEMM; TUMKM BUWOT HEPBOBOT AiANLHOCTI
noguHn. Knacuoikysatu 6esymoBHi pedaekcu. Po3nisHaBaTu: iIHCTUHKTUBHY | HabyTy noBeaiHKy
NOAVHW; TUN TEMNEPAMEHTY; YMOBHI | 6€3ymoBHI pedpnekcu. Po3pisHATU: BUAKU HABYaHHA; BUAU
nam’aTi; TUNU BUWOI HEPBOBOI AiANLHOCTI Ta BNACTUBOCTI TemnepameHTy. O6rpyHTOBYBaTU
npasuaa po3ymoBoi AiANbHOCTI.
4.15 | PenpoayKuyina Ta pO3BUTOK NIHOAUHU. 3HATU | PO3YMITU

byposa crateBoi cucremu atogunun. GyHKUIT CTaTeBUX 3a103
nognHu. byaosa CTaTteBUX KNITUHU AloguHU. [ameToreHes.
MepBuHHI Ta BTOPUHHI cTaTeBi 03HakKK. Mepioau
OHTOreHesy nwogunun. Po3sutok 3apoaka i nnoga, yHkujil
nnaueHTU. PO3BUTOK ANTUHU NICNA HAPOAKEHHA.

Byposy cratesoi cuctemu nwoauHu. PyHKUIT cTaTeBUX 3an03, nnaueHTu. Etanu ramertoreHesy.
BiamiHHoCTi B 6ya0Bi i npoyecax dopmyBaHHA HYONOBIUUX i XKiHOUYUX rameT. Mepiogu oHTOreHesy
noaukn. Etanu em6pioHanbHOro Ta noctemBgiBHIE DO3BUTKY NIOAUHW. [lepBUHHI i
BTOPUHHI CTaTeBi O3Haku. Ponb eHAoKpUH @agﬁzmbﬂé{(pmﬂuﬁ rameToreHesy, oynauji,
BariTHOCTI, CTAaTeBOro A03PiBaHHA mop,uuﬂ Eg A
pPenpoOAYKTUBHY CUCTEMY. 3HAYEHHA ,‘ngfy( i ‘TEQMiHiBY\‘/,ﬁéﬁxHiCTb, /n&neu

gm@m{mg@?@éoromo | AQTIOHOKYPIHHA Ha
cratese
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003piBaHHA.

YMITU

Bu3HayaTh NPaBUAbLHICTL 3aCTOCYBAaHHA BKa3aHUX NOHATb | TEPMiHiB. BidyanbHo po3ni3HasaTu 1a
XapaKTepu3yBaTW: CTaTeBi KNITUHU NIOAUHWY; CTaAii rameToreHesy ntoauHu. MopisHioBatu byaosy
i PO3BUTOK YONOBIUMX i XIHOYMX CTAaTEBUX KNITUH. YCTAaHOBNIOBATU B3AEMO3B’'A30K Mix Bya0BOI0
i QYHKLIfMU YONOBIUMX i JKIHOUMX FrameT.

Po3gin 5. OcHOBM eKoNorii | @BOMIOLIMHOrO BYEHHA

5.1 | EkosnoriyHi YuHHUKK. Monynsuis 3HATU | PO3YMITH
EKONOriYHI Y4UHHUKK Ta TXHA Knacudikauis. MoHATTa npo EkonoriuHi YuHHMKK: abioTuuni, 6i0TUYHI, aHTponoreHHi/auTponiuni/. 3akoHOMIpHOCTI BnaAUBY
ONTUMaIbHUI Aiana3oH Al eKONOTYHOT0 YUHHUKA. €KOJIOMNYHMX YUHHUKIB Ha KUBI OpraHiamu (3aKoHU 0BMmeXXyBanbHOro GakTopy, TONEPaHTHOCTI,
3aKOHOMIPHOCTI BNAUBY €KOIOMIYHUX YNHHUKIB HA KUBI CyKynHoi aii ¢aktopis). MapameTpu ekonorivHoi Hiwi. Npasuno 0608’A3KOBOrO 3aNOBHEHHSA
opraHiamu. MpuUCcTocyBaHHA KUBUX OpraHiamis A0 Aji €KOJIOMYHOT Hiwi. MapameTpu NonyAnsujii: YUCENbHICTb, WiNAbHICTbL, BIKOBA, CTaTeBa Ta reHeTUYHa
€KONOTYHUX YNHHUKIB. EKONOriYHA BaneHTHICTb. CTPYKTYypa, MPUPICT, HapOAKYyBaHICTb, CMEPTHICTb. 3HAYEHHA MOHATL | TEPMIiHiB: eKkonoris,
EkonoriyHa Hila Ak pe3ynbTaT NPUCTOCYBaHHA OPraHi3miB | €KONOriYHa BANEHTHICTb, €KO/OFiYHA Hilla, €KONOFiYHI YMHHUKKU, O0BMeXyBasnbHIi HUHHUKY,
0O iCHYBaHHA B eKocucTeMi. MOoHATTA Npo nonynsuio. ONTUMaNbHI Ta NECcMManbHi YMOBU, CEPEAOBMUUIE MELIKAHHA, TONEPaHTHICTb, Nonynauis,
CTpYKTYpa Ta XapaKTepucTUKku nonynauii. Mapamerpu CTPYKTYpa nonynsuii, NonynauinHi xBuai, MiHiManbHa UTTE3RATHA NONYNAUIA, FOMEOCTa3s
nonynauii. MonynayuiiHi xeuni. MOHATTA NPO MiHIManbHY nonynau,ji.
XUTTE3AATHY Nonynauito. EKonoriuni crpaterii nonynsuin. YMITU
Bu3HauyaTU NPaBUAbLHICTL 3aCTOCYBAHHA BKA3aHUX NOHATL i TEPMIiHiB. KnacugikyBaTn eKoNoriyHi
UAHHMKWU. PO3pPI3HATU: CTeHO- Ta eBpuBIOHTHI BMAM, CTAaTUYHI Ta AWHAMIYHI nNapameTpu
nonyAnsauil, €eKoNoriyHi cTpaTerii nonynauin. XapakTepusyeBatu napameTpu nonynsauil
Ananizysatu TabnuuHi gani Ta rpadivHi 306paskeHHs, 8Ki BigoOpaxawTb BeAUUUHY abo 3MiHy
napametpis nonynauji. MoAentoBaTM HACAIAKM 3HAYHOTO NEPEKPUBAHHA EKONOTIYHUX Hiw
KOHKYPYHUYUX BUAIB. B
5.2 | Ekocuctemm 3HATU | PO3YMITU

CknapoBi, BNAAaCTUBOCTI Ta XapaKTEPUCTUKU EKOCUCTEMMU.
bioueHo3 Ta 6ioton. Tunu 38’A3KiB MiXK nonynAuiamm
Pi3HUX BUAiB B eKocucTemax. epeTBopeHHs eHeprii B
ekocucremax. MoOHATTA NPO NPOAYUEHTIB, KOHCYMEHTIB Ta
peayueHTiB. TpodiuHa cTpyKTypa HioueHo3y. EKonoriyHi
nipamigu. Mpocropoea HeogHOPIAHICTL bioueHO3y.
CTpYKTYpHe pi3sHoMaHiTTa 6iouyeHo3y. YacoBa

HEeOAHOPIAHICTb ekocucTem (deHoNoriuHi 3MiHU, CyKuecis).

CKnagoBi, BNAaCTUBOCTI Ta XapakTepuctuku ekocuctem. Lnaxu acuminauii, nepegaui Ta
po3citoBaHHA eHeprii B ekocuctemax. OCHOBHi bHiomu 3emni. [puknNagu: nepeBUHHUX Ta
BTOPUHHUX CYKUECi; TPODIUHUX NaHUOrB Ta TPODIYHUX CITOK; PEeHONOriYHMX 3MIH. 3HaUYEeHHA
NOHATL | TepmiHie: 6ioTon, 6i0oTUYHI 38'A3KKM, HioLeHO3, arpoueHo3, eKoloriyHa nipamiaa,
MO3aiyHicTb 6ioLEeHO3y, NPOAYKTUBHICTL €KOCUCTEM, MPOAYLEHTU, KOHCYMEHTU, peayLeHTH,
cyKuecia, TpodiuHuii naHuor, TPodiuHWI piBebFpadiuya CiTKa, ApycHicTb 6ioueHosy, Buagose
HaraTcTeo 6ioLeHo3y, BuaoBe piauomauirr;@ﬁéﬁosy X
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Bu3HayaTM nNpaBUNbHICTb 3aCTOCYBAHHA BKa3aHWUX NOHATb i TEPMIHiB. ™nNK
6ioTHuHIX 3B'a3KiB y 6i0UeHO03i; NepBMHHI Ta BTOPWMHHI CYKUECii; NacoBulWHi /BuUigaHHA/ Ta
OEeTPpUTHI  /po3knageHHs/ TPodiuHi naHutorm. TANK B3AEMOAIM nonynauin B
ekocucremax. Cknagatm cxemu nepeHeceHHA PeyvyoBUH Ta eHeprii B ekocucremax. AHanisysaTtu
CTPYKTYPHE Pi3HOMaHITTA 6ioueHo3y i NporHo3yBaTH MOro CTiMKiCTb. MopiBHIOBaTU 0CO6MBOCTI

opraHi3auii Ta PyHKUIOHYBaHHA arpoueHo3iB i NPUPOAHUX EKOCUCTEM.

Po3pi3HATU:

Bu3anauatu

5.3 | biocdepa Ak rnobanbHa ekocuctema 3HATU | PO3YMITU
Ctpyktypa Ta mexi 6iochepu. bioreoximiuni UuKAM | CTpykTypy | Mexi Biochepu. Kniouosi GioreoximiuHi umknu. CyTHICTb i 3HAYEHHA KoHuenuji
/xonoobir peuosun/ Ak HeobxigHa ymMOBa iCHYBaHHA | ctanoro po3suTKy. POAb OCHOBHUX  3aKOHIB NPUPOAOKOPUCTYBaHHA npu OPMyBaHHI
biocdepu. BuenHa B. |. BepHaacekoro npo Giocdepy Ta | npyuyunis  36anaHCOBAHOrO NPUPOAOKOPUCTYBAHHA B KOHTEKCTI CTANOr0 PO3BUTKY. CyyacHi
HOOC(be_py AR HOTEL Shoschda.in YHREHEHHA FRO6ANbHOT | | anhamKu OXOpOHM NPUPoaM B YKpaiHi i CBiTi. BNAMe daKTOpie AOBKINNA Ta MOKAa3HUKIB HOFO
ri4HOI : : ; - _p

SHOAOING y KRHen . QCHOBH' yﬂB_neHHﬂ MPO | gkocti  Ha 3popoB's i 6e3neky  M0AMHU.  3HAYEHHA  NOHATL | TepMiHiB:
aHTponoreHHui/aHTponiyHuin/ Bnaune Ha biochepy. Buam " S y ! A ’

ia : aHTponoreHHuit/auTponiuuui/ Bnaue, bGiocdepa, 6ioreoximiuHWn UMKA, BUAU-BCENEHL,
3abpyAHeHHA, iX HacnigKu ANA eKoCUCTeM Ta NI0AUHW. : . i . :

: : ; . | ekonoriuHa mepeska, eKoNoriyHa MONITUKA, uBa peuosuHa biochepu, bioreHHa peyoBuHa,
NoHATTA npo aAkKictTb p[oBKiAna. CyyacHi  rnobanbHi i -
exonoriuni  npo6nemu CcBiTy, ekonoriuHi npo6nemmu B Koafa/Hemusa/ peyoBuHa, HiokocHa peqoau.Ha, 3abpyaHEHHs, Ho?c¢epa, OXOpOHa NpUpoau,
YKpaiHi.  AHTponoreHHwWi/aHTponiuHui/  BNAMB  Ha pauioHanbHe NPUPOAOKOPUCTYBAHHA, EKONOTIYHE MUCNEHHA, CTaINA PO3BUTOK.
Gionoriune  pisHOMaHITTA  (BuMupanHa Bupis, Bsuau- | YMITU
BceneHui). 36epexeHHs BGIOPI3HOMaHITTA AK HeobxigHa | BU3HAYATU NPABMNLHICTL 33CTOCYBAHHA BKA3aHWX NOHATL i TEPMiHiB. PO3PI3HATU: TUNKU PeYOBUH
ymosa ctabinbHocTi 6iochepu. CyyacHi Hanpamku oxopouu | biochepu; suam 3abpyaHeHHA AOBKINNA; Axxepena 3abpyaHeHHA AOBKIANA. AHaNi3yBaTU: CXeMU
npyvpoAu Ta 3aXUCTy HABKO/MWHLOIO CepefoBulla B | 6ioreoxiMiuHUX UMKAIB, aHTPONOreHHI 3miHu B Biocdepi, cTaH aoBkinna. MpoOrHo3yeaTn HacNigKU
YKpaiHi Ta cBiTi. 3abpyAHEHHA JOBKINNA ANA XUBUX OPraHi3MiB i NIOAMHU 30KpeMa.
ba3oBi MONOXEHHA NPUPOAOKOPUCTYBaHHA. KoHuenuis
CTazIoro pO3BUTKY.
5.4 | Apantauia K 3arasibHa BAACTUBICTL 6ionoriYHMUX cuctem 3HATU | PO3YMITU

3aranbHi 3aKOHOMIpHOCTI GOpMyBaHHA aganTayin. MOHATTA
npo npeaganTtauitdc Ta nocragantayito. BnactusocTi
apanTauii. PopmyBaHHA aganTayiii Ha MOIEKYIAPHOMY Ta
KNiTUHHOMY  piBHAX opraHisauji. MpuHUMN  €gHOCTI
OpraHiamiB Ta cepefoBuLLA IXHBOrO MellKaHHA. CTparerii
agantauiil opraHiamie. MOHATTA NPO €KOMOrYHO NNACTUYHI
Ta €KONOriYHO HenNacTuYHi Buan. MOHATTA NPo aAanTUBHY
pagiauito. MutTesi $opmu TBapMH Ta POCIMH AK aganTauii

3arafibHi 3aKOHOMIPHOCTI GOPMYBaHHA aAanTauiii. 3HayeHHA NpeaganTauiii Ta nocTaganTauii B
eBontouii OpraHiyHoro cBiTy. OCHOBHI BNacTMBOCTI agantauii. PopmyBaHHA aAanTaui Ha
MONEKYNAPHOMY Ta KAITMHHOMY piBHAX oOpraHisauii. MNpuHUMN €AHOCTI OpraHiamie Ta
cepefoBuLIA IXHbOrO MelKaHHA. Cnocobu Tepmoperynauii opraHiamis. OCHOBHI popmu
cumbio3y opraHiamiB: myTyanism, KomeHcaym.mgaguqusm Mpuknagu: agantaui opraHiamis
DO Ai1 eKONOTIYHUX UYUHHUKIB, A0 mse;ycemaoewumemkamﬂ apanTueHux 6ionoriuyHux
putmiB. CyTHiCTb i 3HauyeHHA ¢oTQ mgmmne 3Ha4YeHHa d¢oTonepiognsmy.
Oco6AUBOCTi OCHOBHUX Cepenosu Ane@)éHHﬂ onr:httm\\ 3HaYeHHA pQQHATb | TEPMIHIB:
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[0 cepefoBuula mewkaHnHA. [OHATTA NpPO  CrpAMXeHy
eBo/1oLLi10 /KOeBOIOLi0/ Ta KoaaanTaLito.

OCHOBHi cepefoBULIA iCHYBAHHA Ta agantauii A0 HuUX
opraniamis. Cnocobu Tepmoperynauii opraniamis. Cumbios
Ta noro ¢opmu. OpraHiam AK cepefoBuule MeLIKaHHA.
MowunpeHHA Napa3uTM3My cepep, Pi3HUMX rpyn OpraHiamis.
ApanTauii napasuTiB 4O MELWKaHHA B OpraHiami xassiHa.
Bianosiab opraHiamy xassaiHa Ha OCeNeHHA Napa3suTis.
ApanTueHi 6ionoriyHi puTMmn GIONOTIYHUX CUCTEM PI3HOTO
piBHA opraHi3auii. Tunu apantueHux GionoriuHux putmis
opraHizmis. doTonepioansm Ta M1Oro aAaNTUBHE 3HAUEHHS.

apanTauia, npeaganTtauia, NocTananTauyjis, aganTMBHUIN NOTEHLiaN, €KOOriYHA Hila, aganTuBHa
papgjauis, KoesonwouisA,

KoapanTauii, xutteBa <¢opma, apanTueHi GionoriuHi  puTmK,
doTonepioamsm.
YMITHU
BM3HaYaTM nNpaBUNbHICTb 3aCTOCYBAaHHA BKAa3aHWX MOHATb | TepMmiHiB. Po3pi3HATU: TUNK

a4anTUBHUX BIONOTIYHUX PUTMIB OPraHi3miB (30BHILLHI, BHYTpPIlWHI, A060BI, MICAYHI, NPUNANBHO-
BiANNUBHI, Ce30HHI, piuHi, BaraTopiuni); dopmu cumbiosy; NpeacTaBHUKIB PI3HUX EKONOTIHHMX
rpyn pocauH. CniBBigHOCUTU: apanTauii OpraHiamis 3 CepefoBULLEM MELIKaHHA; aaanTaujii
NOANHU 3 ymMOBamMM NPOXKUBAHHA. Bu3HAuyaTU: O3HAKM 3HANTOBAHOCTI OpraHiamie go
cepenosuLia iCHYBaHHA; afanTUBHUMA XapaKTep NOBeAiHKOBUX peakuil TBapuH. MopiBHIOBATK:
0cob6AMnBOCTI Tepmoperynauii NOMKINOTEPMHUX Ta FOMOMOTEPMHUX TBAPWHWU; aganTauii pi3HUX
rpyn opradiamis A0 NEBHOro cepeaoBulla MelKaHHA. CKNaaaTM cXemMu KOMMAEKCIB aganTaui,
AKi XapaKTepusytoTb Ty YK iHWY XKUTTEBY GOpMY OpraHiamis.

5.5

OCHOBM eBO/NIOUIMHOrO BYEHHSA

MoHAaTTA npo eBontouito. EBontoujitHa rinoresa
.-b. lamapka. OCHOBHi NONOXEHHA €BOAOLiNHOI Teopii
Y. [MapsiHa. [MoegHaHHA Teopii [apsBiHa Ta reHeTuKku:
CUHTETUYHA Teopia eBowouji. Monynauia opraHiamis Ak
oauHuua esosouii.  MOHATTA nNpo  MIKpPOEBOAOLIO.
DaKTOpU 3MIHU FreHeTUYHOI CTPYKTYpU nonyasauji: myTauii,
i3onauia, Mmirpauii, agpekd reHis, npupogHuint  pobip.
3aKOHOMIPHOCTiI po3noAiny anenis B NONYAALIAX.

Cnocobu BupoyTBopeHHA. [lOHATTA NpPO AMBEpPreHuito,
KOHBEPreHLilo Ta napaneniam, aHaNoriyHi Ta romosoriyHi
OpraHu, pyaguMeHTu Ta atasiamu, HionoriyHuit nporpec Ta
perpec.

Mornaau Ha BUHUKHEHHSA KWUTTA Ha 3emni (KpeaujioHi3m,
naHcnepmin, abioreHes). CydyacHi nornagy Ha NeEpPBUHHI
etanu esontouji Kutta: PHK-cBiT. Kntoyosi etanu esontouii
XKUTTA Ha 3emni.

3HATU | PO3YMITU

3HaveHHa esontouii. CyTHICTb: eBOAtOUiINHOT rinoTean X.-b. JlamapKa; OCHOBHWX MONOXEHb
eBotoLiMHOT Teopil Y. [apBiHa; OCHOBHUX NOMOMEHb CYYaCHOI CMHTETUYHOI Teopii eBoAtoLji;
Pi3HUX NOrNAAIB Ha BUHUKHEHHS XUTTA. [pUUMHM | Hacnigku apeidy reHis. 3aKOHOMIPHOCTI
po3noginy anenis B nonynauiax. Posb npupogHoro ao6opy B aganTauisax 4o 3miH NPUpPoOAHOro
cepepoBuula. KnoyoBi etanu esoniouii *KUTTa Ha 3emni (BUHUMKHEHHA ¢OTOCMHTE3y, noasa
eyKapioTUYHUX KANITUH WNaxom cumbio3y npokapioTie, nossa 6araTOKAITUHHUX OpPraHi3mie).
3HauyeHHA NOHATL | TEPMIHIB: eBO/IIOLiA, MIKpoeBoAwUjA, i30nauia, Apeind reHis, mirpauii,
AMBEpreHLina, KOHBEpreHuia, napaneniam, npupoaHuin ao0b6ip, napaneniam,  6ionorisHUM
nporpec, 6ionoriyHuit perpec, reHeTMyHa CTpyKTypa nonynauii, reHodoHa nonynaui.

YMITU

BM3HauyaTM nNpaBUAbHICTb 3aCTOCYBaHHA BKa3aHMX MNOHATb | TepmiHiB. Xapakrtepu3yeaTu
NONYNALID AK OAUHULIO €BONIOLIT. PO3PI3HATU: aHANOCYHI Ta FOMOONIYHI OPraHu, pyaumeHTn
Ta aTasiamu, cnocobu BMAOYTBOPEHHA (reorpadiyHa Ta €KOoNOoriYHa i300AuUia Mnonynauii,
penpoayKTUBHA i30/1ALi8, BUNAAKOBI reHeTuuYHi 3miHu). MopisHioBaTK BHionoriyHuin nporpec i
6ionoriuHu perpec. O6rpyHTOBYBaTH PONb CNAAKOBOCTI B €BO/IOLLT OpraHi3miB.

L

JlupekTop nenapraMeHTy
3arajibHOl cepeIHbOl Ta JIOUIKLUIBHOI OCBITH




