3ATBEPXKEHO
Hakaz MiHicTepcTBa OCBITH 1 HAYKH YKpaiHA
LO, X 2018 p. Ne

IMPOT'PAMA
3OBHIIHHLOT' O HE3AJIE)KHOI'O ONIHIOBAHH A
pesyabTaTiB Hag4anus 3 BIOJIOIT,
3000y THX HA OCHOBI MOBHOI 3arajbHOI cepeaAHbOl OCBITH

ITosicHIoOBAALHA 3aMHCKA

NMporpamy Ana 30BHIWHBLOrO HE3aNEXHOTO OLHIOBAHHA 3 Bionorii po3pobneHo Ha ocHOBI Jep:RaBHOro CTaHAapTy 6a30B0i i NOBHOI 3aranbHOT
cepeaHbOl OCBITU, 3aTBepAXeHOro nocrtaHosow Kabinety MiHicTpie YkpaiHm esig 23 nauctonaga 2011 poky Ne 1392, i BianosigHUX HaBYaAbHUX
nporpam: Hag4anbHOI Nporpamum 3 Gionorii Ana 6—9 KAacie 3akNaAiB 3aranNbHOI CEPEAHbOT OCBITH, 3aTBEPAKEHOT HaKka3zoM MIHICTePCTBa OCBITH | HAayKM
Ykpainun Big 07.06.2017 Ne 804, Ta HaBuanbHoi nporpamm 3 Bionorii gana 10-11 knacie 3aknagis 3arancHoi cepegHbOl OCBITU (piBeHb CTaHAAPTY),
3aTteepAsKeHOl Hakazom MiHICTepCTea OCBITH | HAayKKU YKpaiHu sig 23.10.2017 Ne 1407.

3MICT NporpamMu 30BHIWHLOTO HE3ANEKHOrO OLIHIOBAHHA 3 HI0NOriT NOAiINeHO Ha TEMATUYHI 6N10KM BIANOBIAHO A0 KNOYOBUX ENEMEHTIB 3MICTY
HaBYaNbHUX Nporpam 3 Dionoril 4ns y4HIB 3aKN3AiB 3aranbHoOl cepeaHboi OCBITH. Mporpama cknagaerbea 3 S posainie: «Bcryn. XimivHWM cknag,
CTPYKTYpPa i PYHKLIOHYB3HHA KAiTMH. Peanizauis cnagkoBoi iHpopmauii», «3aKOHOMIPHOCTI CNaAKOBOCTI i MIHAMBOCTI», «biOPi3HOMAHITTAR,
«OpraHiam N0guHu ak BionoriyHa cucrema», «OCHOBU €KOAOTIi | €BOAIOLIAHOIO BYEHHN». PO3ginn NOAINEHO Ha TEMU, B AKUX BU3HAYEHO 3MICT Ta
obcar BMMOr A0 PE3yAbTATIB HAaBYAHHA | NPEAMETHUX YMiHb YH4ACHUKIB 30BHILHBLOIO HE3aNEKHOIO OUIHIOBAHHA 3 BioAOTril, KOHKPETU30BaAHI eNemMeHTH
3MICTY NEBHUX NOHATL, HaBEAEHO nepenik BionoriuHux 06’exTis, AKi yyacHKn 3HO Bi3yanbHO PO3NI3HAKOTL Ta XapaKTEPM3YIOTh.

Mporpama ana 30BHIHLOIO HE3ANEXKHOTO OUiIHKBAHHA 3 6i0NOrIT OPIEHTYETLCA HA OBOAOAIHHA YYHAMM 3aKAAAIB 3aranbHOl cepeaHbOoi OCBITU
NPeaAMETHUMU BMIHHAMMN Ta AOCATHEHHA HUMM NEBHUX PE3YALTATIB HABYAHHA WOAO0 METOAIB HAYKOBOTO Mi3HaHHA; OCHOBHUX NOAOMXEHb BioNOriYyHUX
3aKOHiB, NPasBu/, TEOpiW, 3aKOHOMIPHOCTEH, riNOTe3; CYTHOCTI HionorivHUX Npouecis i ABUW, 6yA0BW iL-eamme. HionoriuHnx o6'ekTie; Cy4acHoi
6ioN0ri4HOT TEPMIHOAOTIT | CUMBONIKW; YMIHHAT NOACHIOBATKH, BCTAHOBAIOBATH 3B 93KN, CKNAAATH cxem%p’wﬂq@”mmmauim 3 Tabnanunmx ganmx
i rpadiuHnx 306paxeHs, posnisHasaTn GionoriuHi 06'ekTn no ix 306pakeHHIo, KNacudikyBaTH, FAShSYEETH, TOPIBHIORATH i pobUTH BMCHOBKM,
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BUKOPUCTOBYBATU 3HAHHA y NOBCAKAEHHOMY KWTTi (0BrpYHTOBYBATU MPaBUA3 NOBEAIHKU y HABKOAULIHLOMY CepedoBULL, 3axogau NpodinakTUKK
3aXBOPOBaHb, CNOCOBU HAAAHHA AOMELNUHOI 40NOMOTU).

Ne 3micr l Bumorn ao pe3yabTaTis HABYAHHA TA NPeAMETHUX YMIHb
Pozgin 1. Beryn. XimivHuid cknag, CTRYKTYpPa i QyHKLiOHYBaHHA KAiTuH. Peanisayia cnagkosol iHdpopmalii.
1.1 | Beryn 3HATU | PO3YMITH
POyHAIMEHTaNbHI  BAACTUBOCTI »MBOTro. PiBHI opraHizauii | PynaameHTanbHi BnacTueocTi i GyHKuUil xueoro. PiBHi opranizauil »utra 6ionoriuHux cUcTem:
HUTTA BIONOTMHMX CUCTEM Ta TX XaPaKTEPHI pUCK. MONEKYNADHUA, KNITUHHNIA, OPTraHi3MOBUIA, ekocUcTeMHMIA, BiocdepHuil. MeToaun aochigKeHHA
MeToan gochigkeHb 8 6Gionorii. 3HaveHHa 6GionorivHux { B 6ioAorii:  NOPIBHANBHO-ONUCOBUI, EKCMEePUMEHTANbHWUK, MOAECAIOBAHHA, MOHITOPUHT.
AOCNIANKEHD Y XMUTTI NOANHMN. 3HaYEeHHA NOHATH | TePMIHIB: cucTema, Biocucrema, MOZEAKBAHHA, MOHITOPUHS.
YMITU
BU3HAYaTW NPaBUALHICTL 33CTOCYBAHHA BKA3AHUX NOHATH | TepmiHiB. Po3pisHATM piBHI
OpraHisauii »KUTTA OIONOTIMHUX CUCTEM 3@ X XapakTepHumu pucamu. CKAapatv nnaM
pocnipkeHHA. Obupatn meTog  AOCNIAMEHHA. Bu3Hawatu  MeTy, YMOBM NpPOBeAeHHA
docnipskeHns, HeobxigHe o06aagHaHHA, NOCAIZOBHICTL BWKOHAHHA A0CAILIB. AHANI3yBaTH
pe3ynbratn BION0riYHMX EKCNEPUMEHTIB, AKI MOXYTb GyTW npeacTaeneHi y BUTAAZI onucy,
TabanuHoi iHdpopmaui, rpagikis, aiarpam Totuo.
1.2 | Ximiuduii cKnag KAiTUHK 3HATU | PO3YMITU

Knacupikauia ximiyHUX enemenTie 3a iXHim BMICTOM B
opraniamax. Hacnigkm HegoctatHeoro abo Haganwkoeoro
HAAXOAMEHHA B OPraHiam NI0ANHU XiIMIYHUX enemeHTiB (I,
F, Fe, Ca, K} Ta cnocobu yCyHeHHA iX HecTaui.

OpraHiyHi Ta HeOPraniYnHi CNONYKK | IXHA POAL B OPraHi3mi.
Boaa, il OCHOBHI BAACTUBOCTI Ta ponb B opraHismi. Boga sk
po3unHHUK, riapodobHi i rigpodinbHi cnoayku.
biononimMepu: NOHATTA Npa iXHIO ByaoBy Ta KOHDOPMALLIKD.
Byrnesogu: moHocaxapugu (pubosa, aesokcupubosa,
rNI0KOo3a, GpyKTo3a), onirocaxapuam (caxaposa, AAKTO3a),

MakpoenemMeHTh, B TOMY YHUCNI OPraHOTreHHI efeMEHTU. BIONOTIUHY POAL: BOAW, KUCHIO, MOHIB |
Na+, K+, Cl-, Ca2+, Mg2+. byaogy, OCHOBHiI BNAaCTMBOCTI Ta dyHKUil Ginkis, Byrneeoaie, Ainigis (Ha
npukaagi xupis ta docdoninigie), HyrneiHoBux kucaoT, ATO. OcobausOCTi NPOCTOPOBOT
opraunizayii 6inkis, HYKAETHOBMX KUCNOT, NoAiCaxapuaie (Kpoxmane, uenonosa). Poab XiMivHKUX
38’A3KIB {KOBaneHTHi, MOHHI, soAHesi), rigapodobHOI B3aEMOAIl B CTPYKTYPHi OpraHisayil
MaKpoMonekyn. Bnacrueocti Ta npuHuMnu  $yHKujoHyBaHHA ¢$epmeHTie. Ponb ATO 8
eHeprosatesneyeHHi. 3Ha4YEHHA NOHATL | TepmiHie: Biononimep, MOHOMEP, MaKPOENEMEHTH,
OPraHoTEHHI enemeHTH, MikpoenemedTH, rigpodinbi i rigpodobni cnonyku, aeHatypauia,
peHaTypauin , penaikauia, ¢epmeHTH, KOPepMeHTH, aKTUBHUIN ueHTp pepmeHTa, KoHbOopPMaUin,
NPUHLUMI KOMNAEMEHTAPHOCTI, T€H, MAaKPOEPriYHMA 38'A30K, eHAEMIYHI 3aXBOPIOBAHHA.

nonicaxapuam (Kpoxmanb, UENN03a, XiTWH, raikorex). | YMITA /—7:;_1——\\
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BAACTMBOCTI Ta GYHKUIT NiNiAI6 B OPraHiamax.

Binku. AmiHOKMCNOTH moHomepu  Biakis.  PisHi
CTPYKTYPHO! OpraHisauii 6iakis. fleHatypauwia i peHarypauia
6inkie. OcHosHi 6ioaoriuHi gyHKUIT Binkie. PepMeHTH, X
BNACTUBOCTI Ta NPUHUMNU PYHKUIOHYBAHHA.

HykneiHoei Kucnotu. bypoesa uykneoTugie. byaoea Ta
$yHKuiT AHK. TIpuHUMN KOMNAEMEHTAPHOCTI. HyKNeoTuAHa
NOCNIAQBHICTL | NOHATTA Npo red. Baactusocti AHK. PHK Ta
ii Tunu (MPHK, pPHK, TPHK).

AT®. Pons AT 8 eHeprozabesnedeHHi.

AK

opraHizayii Binka (nepeuHHy, BTOPWUHHY, TPETUHHY, YETBEPTUHHY CTPYKTYPY), rnobynapHi i
¢ibpunapui 6inku, Tunn PHK (MPHK, pPHK, TPHK). 8cTaHoBAI0BATK B3aEMO3B'AZ0K Mix di3uKo-
XiMiYHUMKU BRacTuBOCTAMM Ta BionoriyHoe poano sogu. MopieHwosatn AHK i PHK 3a ximivHUm
cknagom i Gygosow. MNpPonoHYeaTH 33ax0au NONEPeAMEHHA 33XBOPIOBaHb fIIOAWHK, WO
BUHMKAKOTL 3@ yMOB Haanmluky abo Hectaui ximiyHux enemenris (I, F, Fe, Ca, K} 8 opraHismi
AlcanHK abo y npupoaHomy cepedoBudli. PO38’A3yBaTHU eNemMeHTapHi BNPAagn 3 MOAEKYAAPHOT
Bionorii: BM3HAYaTM MOAEKYNAPHY Macy pevoBuHu (BinKa, HYKNEIHOBOT KWUCAOTHU} 33 Macoi
OAHOTO 3 1l KOMNOHEHTIB, AOBXKUHY MOEKYIK HYKAEGITHOBOT KUCNOTH, it CKNAA.

1.3

CrpyKTypa Ta PYHKUIOHYBAHHA eyKapiOTUYHUX KNiTUH
KnituHa AK enemeHTapHa oauHuua *ueoro. Metoau
AOCNIpKeHHA KAiTuH. OCHOBHI BAACTUBOCTI | NPUHLMNN
6y A0BK EyKapPIOTUYHOT KNITUHU.

KniTuHHI  memBpany, ix  XiMiMHUMWA  Cknag, CTPYKTYRa,
BNACTMBOCTI Ta OCHOBHI  dyHKUii. TpaHcnopTyBaHHA
PevYoBrH Yepes KNITMHHI memBpann.

Untonnasma, ii KOMNOHEHTU: UUTOCKenNeT, OopraHenu Ta
BKAIOYEHHA.
OpHomembBpaHHi

opraHenu: eHAONNa3MaTUYHA  CiTKa,

anapar Tonbgki, Anizocomun, Bakyoni. flsomembBpanHi
opraHenu: MiToxoHapii, nnactuam (xnopo-, nenko — i
xpomonnactu}.  MitoxoHapii:  Gypoea,  dyHruionanvHa
ponb.  Xaoponnactu:  6yaosa, YHKUIOHAALHA  poANb
XNOPONAACTIE. ABTOHOMIA MITOXOQHAPIN | xAoponnacTis vy
KnituHi.  Pubocomu: OBypgoea, ¢YHKUIOHaNbHA  PONb.
UeuTpioni. Opranenn pyxy (axryTuku, einku). fAapo:
6yaoea, GYHKUIOHANLHA pPonb. XPOMOCOM#U:
cknag, byaosa, ¢PyHKuioHanbHa poAb. TanaoigHWi |
AKMNNOIAHMI HAGOPK XPOMOCOM. TOMOANOTIMHI XPOMOCOMM,
OCHOBHI CTaHuU XPOMOCOM: iHTepdazHUIMN HEKOMNAKTHUIA i

XIMIUHUA

3HATU | PO3YMITH

Metogu  AoCAigKeHHsA MiKpockonia  (CBiTAOBA, €NEKTPOHHA), AudepeHuiiine
ueHTpudyryBanHa. ByaoBy | GyHKUIT KOMNOHEHTIB KAITUHKU. XiMiMHMIA CKA3A  KNITUWHHOT
memOpaHu. Pone memOpan B KAITUHHIN B3aemoaii. MexaHiamn TPaHCNOPTYBAHHA  PEYOBUH
yepez membpanu. OcobAKBOCTI OPrani3aLii KNITUH eykapioTis. OCHOBHI CTaHK Xpomocom. Ponb
aapa y 36epexeHHi, nepeaayi Ta peanizauii cnagkosoi indopmauii. 3HaveHHa cTabinbHOCTI
KapioTuny ana iCHyBaHHA Buay. MNpuuMHU BigMiHHOCTENW y OyA0BI KAITUH  POCAWH, TBApPKH,
rpubie. 3HAYEHHA NOHATL | TEPMIHIB: eyKAPIOTH, AKTUBHUI T3 NACUBHUI TPAHCNOPT PEYOBUH
yepes membpaHy, eHaouUKTO3 (ParoumuTos, NIHOUUTO3), EK3QUUTO3, NAAIMONIZ, AeNNA3IMONI3,
KPUCTK, TUAAKOIAW, Namenu, MaTtpukc, CTPOMa, UWTONAa3ma, NA3a3MoaecMWU, OpPraHeny,
BKAIOYEHHA, KapiONNazma, XPOMOCOMH, [OMOOMMHI XPOMOCOMM, rannoiaHuin i aUNAOIgHWIA

KAITHH;

Habopu XPOMOCOM, XPOMATKH, HYKNEOCOMA, UEHTPOMEPA, NAEYI XPOMOCOMK, KapioTun.

YMITU

BM3HAYaTH NPABMALHICTL 3aCTOCYBAHHA BKA3AHWUX NOHATL | TEPMiHIB. XapaKTepuayeaTh KAITUHY
AK ENEMEHTApHY CAMHUUIO XUBOro. BidyanbHO pO3Ni3HaBaTU  KAITUHW POCAUH, TBApUH Ta iX
KOMNOHEHTU. BCTaHOBNIOBAaTU 3B°A30K Mmidk OyaoBo0 W GYHKUIAMM KOMNOHEHTIB KAITUHW.
PO3pi3HATK: AKTUBHKI | NACUBHKIA TPAHCNOPT PEYOBUH Yepe3 membpany, eKk3o- i eHpouuTos,
daro- i NiHOUMO3; rannoiaHKIA | AUNACTAHMIA HAOOPK XPOMOCOM; CTaHu xpomocom. TopisHioBaTH
opraHizauito KAITUH pocauH, rpubis, TRAPUH.
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HAJKOMMAKTM3aALIA Y
MNoABOEHHA

apoueci  KAITUHHOTO  NoAjny.
XpOMOCOM  yHacnigok penaikauil  AHK.
Mopdonoria HAGKOMNAKTHUX /MITOTUUHKX/ XpOMOCOM.
MoHATTA Npo KapioTun. fAgepue, HOre QyHKUIOHAAbHA

poAnb.
1.4 | O6miH peuoeuH i NepeTBOPEHHA eHepril 3HATW I PO3YMITU

06min peuoenr  (metaboniam), Horo  3aranvHa | CyTHICTb | 3HaveHRA: npouecie avaboniamy, kaTaboniamy; NIArOTOBUOTO €Tany Po3WenfieHHsA

XapaKTepUCTUKA. €AHICTL npouecise CYHTe3y i | OPraHiynRMX pPeYOoBUH; rNIKONI3y; OPOAIHHA; KUCHEBOrO €Tany pPO3WENAeHRA OPraHiMHUX

PO3LWENNEHHA PEUYOBUH B OpraHi3mi. peuosuH; GOTOCUHTESY; xemocuHTesy. Ponb ¢epmenTie y 3abesneveHHi npouecis obmivy

ABTOTPOGHUA | reTepoTPOPHUI  TUNW  KUBACHHA. | peuoBuH. [hkepena eHeprii ana GOTO-, Xxemo- i retepoTpodHux opraHizmis. Axepena kapbory

MikcoTpodri opraHiamu. AN 3eTo- i reTepoTpodHUX OpraHizmie. [Hrepena OpraHiuHUX PEUYOBUH AN reTepoTPodPRrUX

PoswiennesHa pevosuH B  opradiami  (BeskucHese, | opradiamis. Mpuknagu aetoTpodrux (PoTocuHTETHRM: UjaHOBaKTEPi, BOAOPOCTI, POCAVNHM;

KucHese). MOHATTA Npo raikoAis, HpogiHHA. TIOHATTA NPo | XeMOCUHTETURK: 3ani3obakTepii, cipkosi Ta HiTpudiryBanbHi Haktepii), reteporpodHux Ta

KNITMHHE ANXaHHA. MITOXOHAPIA AK eHepreTUyHa cTauuin | mikcoTpodHux (eBraeHa 3eneHa, KOMaxoiaHi POCAMHW) OpraHizmie. 3HaYeHHA NOHATD | TEPMIHIB:

KNITUHU. meTaboniam, aHaboniam, KaTaboniam, asTOTpodHI opraHiamu, &oToTpodHi  Opradiamm,

doTocnHTes. OCHOBHI npouecu, wo eigbyeawTsca y | xemoTPOdHi  Opradismu, retepoTpodHi opraHismu, MIKCOTPOOdHI OpraHiamu, doTocuHTes,

CBITAO3ANEXKHUX | CBITAOHE3ANEKHNX PeakUiaX /CBITNOBIN | XeMOCUHTE3, FAIK0AIZ, BPOAIHKA, KNITUHHE guxaHHa, unkn Kpebca, AnxansHUA NaHLor.

Ta TemHoBin dasax/ ¢orocuHTesy. Ponb xnopodiny y | YMITU

CBITNO3aNEMHUX peakuiax /csitnosa daza/ PoTocuHTesy. | BU3HAUaATM NPABUABLHICTL 3aCTOCYBAHHA BKAa3aHUX NOHATL i TepmiHie. Knacudikysatn opraHizmu

3HaueHHA OTOCHHTEZY ANA iCHYBaRrHA Biocdepw. 33 [KEpPeNOM OTPUMAHHA: eHeprii; KapbOoHy, OpraHidHMX peuvoBUR. 3anucyeaTn CymMapHi

MMORATTA NPO XeMOCUHTES. PiBHAHHA npouecie GOTOCUHTE3Y Ta AKMXaHHA. MopiBHIOBATU: AnXaHHA i poTocuHTe3; BpoaiHHa i
AUXaHHA, AHANI3YBATM XIMIYHUIA Ta EHEPreTUMHUI Pe3yAbTaTH: €TaNiB PO3LUENNEHHA OPraHivHMX
cnonyk (nigrotosuoro, GE3KMCHEBOrO, KWUCHEBOro); ceiTnozanexuux /ceitnosoi dasm/ i
CBITAOHE3aNEMHUX /TemHOBOT pa3n/ peakuii ¢oTocunHTesy,

1.5 | 36epexxeHHa Ta peanisauia cnaakoBoi iHpopmauji 3HATWU | PO3YMITU

feHu, ix 6ygosa i pyHKUiOHaNEHa poab. Mo3aiuna HygoBsa
reHa eyKkapioTis {€K30HM Ta IHTPOHWM). MOHATTA NPO reHOM.
TpaHckpunuis: MaTpuuHMin cuHTe3 monekyn PHK. MoHatTa
NPOo perynauitc TPaHCKPUNLLi.

biocunTes Oinkie (TpaHcnauia). TeHeTMuHWid Kog, | WOro
OCHOBHI BaacTuBocTi. Ponb mPHK, TPHK | puBocom vy
6iocuurtesi Binka. Pennikayisn AHK: HaniBkOHCepBaTUBHUIA

Byaosy reda. OcobnmeocTi opranizauii reHomy npo-
3a0e3neueHHi Npouecie TPaHCKpuNUil i TpaHcaauii.

Ta eykapiotis. Ponb depmeHTiB ¥
Cnocobu peryasuil Tpanckpunuii Ha

NpUKNaAl NAKTOZHOTO ONepPOHY NPOKAPIOTIB Ta aNLTEPHATUBHOTO CNAANUCUHIY eyKapioTiB.
CyTHICTb | DionoriuHe 3HadeHHA: BIoCUHTe3y BiAKiB | HYKAEIHOBUX KUCAOT, MIiTO3y, mMelio3y,
noniemBpioHii,

KPOCUHIOBEPY; CTaTEBOO | HECTATEBOTO PO3MHOMEHtA NAPTEHOTEHESY,
33aNNIgHEHHA; YepryBaHHA MOKONIHL Y mmweeo-ﬁ/ud%\nomamw
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SiMcToK: 30BHIWHA 6Oyaosa (OcHOBA AMCTKA, Yepewok,
SIUCTKOBA NAACTUHKA, NPUAUCTKKM), eHyTpiwHA Gyaosa
(ocHoBHa TKaHWHa- cToenyacta i rybyacta, npoanxm,
HUnkn (gepesuHa, ayb), KyTUKyna, WKIpouka), GyHKuil.
MUAKYBAHHA AWCTKIB: napanenbHe, Ayroee, NanbyacTe,
nipyacte, suabdacTe. JSIUCTKOPO3IMIWEHHA: nNo4Yeproee,
CYNPOTUBHE, KiAb4acTe. BuAO03IMIHM  AUCTKA  (BYCUKW,
KOMKOUKM, AYCOUKM, AUCTKU-NACTKU KOMAXOIAHUX POCAUH).
ANucronag,  MutteBi  PYHKUIT  POCAUH:  KUBAEHHA
{miHepaneHe, $oTOCUHTE3), AWXAHHA, TpaHCnipauin.
MNepemileHHA peyvoeuH No POCAUMHI. PicT t po3BUTOK
pocAuH. Pyxu pocaun (pocToet, rirpockoniuni}. Perynauis
HUTTEBUX GYHKLN Y POCAUH.

AK PE3yNALTaT NPUCTOCYBAHHA TX A0 WMUTTA HA CYX0A0Ai. [oBOAUTU LLIAICHICTE OPraHi3My POCAUH.

3.6

FeHepaTUBHI OPraHu NOKPUTOHACIHHUX POCANH

ByAOBa KBITKU: KBITKOHIMKKA; KBITKONOMKE; TMMUHKE (NUARAK,
rHizga 3 nuakom, ByaoBa NUAKOBUX 3epeH, TUYMHKOBA
HUTKA); YaWoAUCTKM (Yaweuka), nemocTku {BIHOUOK);
OUBITMHA, MaTOUYKa (NPUUMOYKE, CTOBNYMK, 3aB'A3b
(BepxHA | HUMKHA) 3 33POAKOBAMM  MILIKAMM B HACIHHUX
3a4aTkax). @yHKUiT  KBITKW.  Pi3HOMaHITHICTL  KBITOK
{opaHoOCTaTeBi Ta ABOCTATEBI, r0AI, 3 NPOCTOIO Ta NOABIMHOID
ousiTMHOW). Gopmyna keiTku. Cyusitta. Tunn CyusiTh
(npocTi - KWUTULA, NOYATOK, [ONOBKA, KOWMWK, LWMWTOK,
30HTMK, MPOCTUI KOAOC; CKNAAHI - CKAAQHUA KOAOC,
80A0TH, CKAAQHUN LMTOK, CKASAHUIA 30HTUK). 3anuaeHHs
Ta WOro PpIi3HOBUAM (CaMO3ANUAEHHA Ta NEepexpecHe
3anuaerHA). OCHOBHI cnocobu nepexpecHoro 3anuaeHHA
(3a ponomorow BiTRPY, KOMmax). Aaantauii pocavH Ao
cnocoby 3anunenna. MoagifiHe 3anNAIAHEHHA Y KBITKOBUX
POCAUH.

YTBOPEHHA HaCiHUHU Ta DAoAdy. PyHKUIT HACiHMHW Ta
naoay. Byaosa HacCiHMHM: WKipKa 3 OTBOPOM, 3apPOA0K
{3apogroeun KOpiHeub, niacim’'agonsHe KOSEHO,
cim'apons, pybuunk). byaosa naoay (TPbOXWAPOBA CTIHKA i

3HATK | PO3YMITU

Byaosy i GYHKUIT KBITKK, HAaciHWHK, naogy. BionoriyHe 3HaYeHHA: cyuBiTe, NAOAIB, NOABIMHOIO
3aNAIAHEHHA, 3aNWAEHHA, NEPICAY CNOKOK HaciHMHU. OcobameocTi HyaoBu: HaCiHUHK
OAHOAO/ILHUX Ta ABOAO/IBHUX POCAMH, Pi3HUX TUMIB MAOAIB. 3HAYEHHA MNOHATb | TepMmiHis:
nunkosa TpybKa, NUAKOBXif, eHaoCNepM.

YMITU

BizyanbHO po3ni3HaBaTW Ta XapaKTepu3lyBaTU: enemeHTW OyA0BW KBITKWU, HACIHUHW;  KBITKW
OAHOCTaTEBI Ta ABOCTATEBI, roAi, 3 NPOCTOI0 Ta NOABIMHOK OUBITUHOKY; TUNKU CYLBITH; TWUMK
nnogis. PO3pi3HATU: ABOCTaTeBi, OAHOCTATEBI, CTEPUAbLHI KBITKW, OAHOAOMHI T3 ABOAOMHI
POCAWHK; KBiTKM 3 NPOCTOK Ta MOABIMHOK OUBITMHOI; NPOCTI Ta CKAAAHI CYUBITTA; CyXi
{PO3KPUBHI W HEPO3KPMBHI) Ta COKOBUTI NN0AW; OAHOHACIHHI Ta 6araToHaciHHi naoam.
AHanisysatn $opmyny KBiTKM. BCTaHOBAIOBATU B3AEMO3B'A30K MiX Gya0BOKO Ta PyHKLiAMK
YACTUH KBITKU. BusHauatu: cnocib 3anunenHs 3a ByA0BOIO KBITKW; CNOCI6 NOWKUPEHHA NAOAIB 33
ix BygosoHo.
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DyHRUT | Bynosa eHAOKPUHHOT CUCTEMMN. EHAOKPUHHI
3a103u (331031 BHYTRILUHBLOT Ta 3MilWIAHON cekpewii).
FOPMOHW T3 HEHPOrOPMOHM, IX BIJIMB HA NPoLEcH
HKUTTEAIANLHOCTI. PYHKRUT 32103 BHYTPILWHBLOT Ta 3MilLAHOT
ceKkpeuii, HacniAKK IX NOPYWeHHA.

BiAMIHHOCTI MiXK HEPBOBOD | FYMOPANLHOIKO PEryAALED
dizionoriunnx GpyHKLi opraHizmy.

YUHHUKM  rymOpanbHOi  peryaauii. OpraHn  eHAoKPUHHOT  cuctemu, ix  ¢yHkuil. Micue
PO3TallyBaHHA EHAOKPUHHUX 33n03 8 opradismi  awauHn.  Ocobaueocti  Bypoeu i
$YHKLIOHYBAHHA eHAOKPUHHMX 3an03. Hacaiaku rinep- i rinogyHKLil eHAOKPUHAWX 33003, PONb
HEepPBOBGI CUCTEMMU B perynauii' eHAOKPUHHUX 33003. 3HaAYeHHA eHAOKPUHHOI cucTemu B
NIATPMMAHHA rOMeoCTasy W aaantauii opradizmy. Baactmusocti ropmoHie. MpuHuMn peryaauii
cekpeui ropMoniB. 3HaYEHHA NOHATL | TEPMIHIB: FOPMOHU, HEMPOTOPMOHU, EHAOKPUHHI 3aN03u,
rinotanamo-rinodisapHa cucrema.

YMITHU

Bu3HauaT! NpaBu/bHICTL 33CTOCYBAHHA BKA3aHUX NOHATL | TePMIHiB. BisyanbHo po3ni3HaBatu Ta
XapaKTepu3yBaTU eHAOKPUHHI 331031, PO3PI3HATH 331031 30BHILWHBOT, BHYTPIWHLOT Ta 3MilIAHOT
cekpeyji. CniBBiaHOCUTY TOPMOHN | EHAOKPUAHHI 331031, XapaKTepu3yBsaTh BN/AWB FOPMOHIB Ha
npouecn oOMIHY pevwoBMH B OpraHismi AtoguHu. MOPIBHIOBATM HEPBOBY i rymopanbHy
perynadito. O6rpyHTOBYBaTH 3aX04W NPOGINAKTUKKM 3aXBOPIOBAHbL, NOB'A3aHUX i3 NOPYLLIEHHAM
PYHKLIN eHOOKPUHHUX 33003

4.4

BHyTpilWwHE cepepoBLLe opraHismy ntoauHn. Kpos.
Nismda

BHYTpIWHE CepenoBULIE OPraHi3mMy MOAUHN.

PyHKUIT KpoBi. CkNaa KpoBi: Nnasma, GopMeHHi eNemeHTH
(epuTpouuTy, neiikounty, TpombouuTy). Mpynu Kpoasi
cucremu ABQ. MoHATTA npo pesyc-pakTop. MNepennBaHHa
KpoBi. 3CigaHHa KpoBi.

Crnag i pyHKUIT NimPu.

3HATU | PO3YMITH

CKNaaHUKM  BHYTRIWHLOMO CEepeaoBUlLId  OPraHismy AlcAuHW  {Kpos, Animda, TKAHWHHA
/MikkniTuiHa/  piguHa). Oyekuii  Kposi, nimeun. Cknagn Kposi, nnasmu  kpoei, aimdw,
TKAHUHHOT/ MIXKNITMHHOT/ pignHn, Mikpockoniyvy 6yaosy KpoBi. MOKa3HWUKK KPOBI B HOPMI
{BMICT rNI0OKO3U, remornoBiHy, UMCAD  epUTROUMTIB, AEWKOUMTIE, WEeUIKICTL OCiA3HHA
eputpounTis/WOE/). NMpUYMHKM HECYMICHOCTI KPOBI NpW nepenusaHHi. Mpasuna nepenmneaHHA
KpoBi. Di3icnoriyHy CyTo | 3HAUEHHA 3CiAaHHA kpoBi. Pa3n 3CigaHHA Kposi. PAKTOPW 3CigaHHA
kposi {tpombonnactuu, npotpombiv,  ¢ibpuHoren, siTamiH K, ioHn Kanbuii). MexaHismn
3an0BiraHHA BHYTPILWHLOCYAMHHOMY 3rOPTaHHIO KPoBi. OpraHu KpOBOTBOPEHHA (4epBOHUM
KICTKOBUIA MO30OK, cenesiHka, NimbaTHUHi BY3aW, TUMYC /BUAOUKOBA 3an033/. 3HaYeHHA NOHATL i
TEPMIHIB: pe3yc-PakTop, pe3yc-KoHPNIKT, AOHOP, PEUUMIEHT, arl0TUHALIA, aHemia, remodinia,
remMonis.

YMITU

BM3HAYaTM NpPABMALHICTL 3aCTOCYBAHHA BKa3aHUX MOHATL | TepmiHie. XapakTepusyBaTu
CKAAAHUKU KpOBI. BisyanbHO po3ni3Hagatv GOPMEHi enemeHTHU KPOBi | BU3HAYaTU OCHOBHI pUCH
iXHbOT ByaoBu.  YCTAaHOBAOBATM B33EMO3B'A30K MiX Oyaosoio i PyHkuiamu  GopmeHnx
eNeMEHTIB KpPoBi. NOPIBHIOBATU: CKNAA KPOBI, NiMPU, TKAHUHHOT/MIXKKAITUHHOI piavdu; rpynu
KpoBi cuctemu ABO 3a BMICTOM arAlOTUHOCEHIB i armi'iﬁff B@aqam CYMICHICTb rpyn Kposi.
CrNapaTM Cxemy: B3aEMO3B'A3KY CKAAAHMKIB B}ﬁﬁﬁiu{mwwp Wonu daktopis
3CIAAHHA KPOB. AHANI3YBaTH MOKA3ZHWKH Kpoaé{@w@ﬁ Bp,och;q)keﬂ&? 00[4[-!“
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npouecH, anepria.

YMITU

Po3pi3HATM BUAKM iMyHITEeTy. MOpPIBHIOBATA: BPOAKEHMW | HAOYTMR iMYHITETW; AIKYBaNbHY
CMPOBATKY | BakUuHy. [lOACHIOBATM MEXaHI3MK  B33EMOAIT  CUCTEM  AHTUIEH-AHTUTING.
OBrpyHTOBYBaTH 3aX0AU NPOMIAAKTHKH iHPEKLTAHNX 3aXBOPIOBAHE IO AWHHU.

4.7

AuxaHHa. AvXanoHa cucTema AKAUHN

Bynosea i dyHKLUii opraHie auxauHa. Mpouecy rasoobmiHy y
nerexHnax Ta TkaHuHax. fluxansHi pyxu. Mpouecu samxy Ta
snAMxy. HelporymopansHa perynauia avxaHHa. MoHATTa
NPO XUTTEBY EMHICTL nereHo. CkAag, BAUXYBaHOro,
BUAMXYBAHOIO Ta afibBEOAAPHOIO NOBITPA. foNCCOBUA
anapar T1a Horo GyHKUIOHYBaHHSA.

3HATU | PO3YMITHU

3HaueHHA AmxaHHA. Evanu  auxaHHA. bBygoey i dyHKUT opradie auxadnHa {HOCOBA
NOPOXHUHA, HOCOTAIOTKA, rOpTaHb, Tpaxesa, OpoHxu, nereHi). Mpouecn auxaHHA Ta ix peryasyio.
OCHOBHI MOKA3HUKM AUXaHHA (43CTOTa, rAMBUHA OWMXAHHA), TX BEAMUMHY Y CTaHi CNOKOI).
CknagHunKu GyHKUIT ronsocoBoro anapavty. Mpouec yTBOPEHHA rOAOCY Ta 3BYKIB MOBW.
HeraTUBHWIA BAAMB aNKOrONK Ta KyPIHHA TIOTIORY HA rOOCOBUM anapaT i QyHKUIOHYBAHHA
OpraHiB AWXaHHA, 3HAYEHHA MOHATL | TepMiHiB: AUXaHHA, razo0BMiH, 30BHIWHE AUXAHHA,
BHYTPIWHE/TKAHUHHE, AWXaHHA, MOBITPOHOCHI/ANXANbHI/ WAAXKM, XKUTTEBA EMHICTL fEreHb,
AnxanbHuit 06’em, pesepeHmin 06'em, 3aAMWKOBE NOBITPA, NACBPANBHA NOPOKHUHA, ANXANLHI
M'A3U, ANXANbHI PYXKU, HAATOPTAHHWIA XPALL, AWXANLHUIA UEHTP.

YMITU

BU3HaA4aTH NPABUABHICTb 3aCTOCYBAHHA BKA3aHWX NOHATDL | TepMiHis. BiyanbHO po3nisHaBaTth Ta
XapaKTepu3yBaTh OPraHU AMXaHHA. YCTAaHOBAKBATU B3AaEMO3B'A30K Mix Bya0BOIO i dyHKUIAMK
opraHis AUXaHHA. MOPIBHIOBATU: CKNAJ, BANXYBAHOID, BMANXYBAHOrO, aNbBEOAAPHOIO NOBITPS;
razoo6min y nereHax i TKaHuHax. Cknanatm cxemy ra3oobmidy B snerenax i TKAHMHAX.
MporHo3yeaTn 3miHn 8 poBoTi AUXaNbHOT cUCTEMU: NPU Gi3UYHOMY HABAHTAKEHHI; Nig BNAUBOM
NOAPA3HUKIB 30BHILUHBLOrO cepeaoBuwa. MoACHIOBATU CyTb HEraTUBHOIO BNAMBY KYPIHHA Ha
OpraHn AMxaHHA i ronocosun anapar. OB6rpyHTOBYBATU 3ax0AU NPOPINAKTUKU 3aXBOPIOBaHb
OpraHiB AUXaHHA | TOAOCOBOTO anNapaTy.

4.8

TpaeneHHA. TpaBHA CUCTEMA MOANHU

Bynoea Ta GyHKLIT opradis TpaeneHHA. TpasHi 3a103un
(cAnuHi, neuinka, niguwayHkosa). TpasHi cokun. byaoea i
byHKUii 3y6is. TpasaeHHA y POTOBIA NOPOKHMHI, LWNYHKY,
KutiieuHnKy. NIPUCTiHKOBE TpasneHHA. BCMOKTYBaHHA.
Perynauia npougecie TpagaeHHA.

3HATU | PO3YMITU
3HayeHHA TpasneHHA. PyHKLUIT TpasHO! cucTemu. Mpouecn TpaBaeHHA Ta X peryasuiio. bygosy
OpraHis TpasneHHa, iIX GyHKUi. Byaosy i 3HaueHHA 3ybie, 3ybny dopmyny soauHun. Cknaa cavHm,
WAYHKOBOIO, NIAWAYHKOBOro, KMUWKOBOrO COKiB, »oBdvi. OcobBAMBOCTI TpaBneHHA y Pi3HUX
BigAinax TPaBHOro TPakKTy. 3HAYEHHA MiKpodaOopU Kuweuuuxa CyTb npougcie KOBTaHHA,
TPaBAeHHA, BCMOKTYBAHHA. Ponb TpaBHUX 3an03, tpaBneHm HeratveHuit 8AAUB Ha
TPaefieHHA aNKOrOAbHUX Hanoie i nonomuwk\ 3ha%ﬂm‘%onmb i TEPMIHIB: TPABAEHHA,
TPaBHWUM TPAKT, TPABHI 3a/03M, TPABHI com/pﬁa%epmer&h gﬁe WH, TRPUNCUH, XIMOTPUNCUH,
ninasa, aminasa, ManbTasa), cekpeuja, np e Tpaa eHH g KWB&HHTMCTaanMKG
Ka, china esQuKe,

QYepesunHa, ABAHAAUATUNANAE KNLIKA, NOP( )ﬁﬂ mq.p}«n
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POAb PYXOBOT aKTUBHOCTI gna 36epeeHHn 300pOB'A.

4.13 | CeHCOpHI CUCTEMU NIOAUHN. 3HATU I PO3YMITHU
3aranbHa xapakTepUCTUKAE CEHCOPHUX cUCTem. Ponb CTRpYKTYpPY i 3aranbHUid NnpuHUMn pobotn ceHcopHux cuctemu. OcobaunsocTi Byaosu Ta GyHKLI
CEHCOPHUX CUCTEM Y 3abe3nevyeHni 33’;;3|(y 0p|'a|.gi3My i3 QCHOBHUX CEHCOPHUX cuctem. Mpouecu CanﬁHﬂTl’ﬂf BOGDBMEHHR npep,meTiB; €BiTN3; KOﬂbOpiB;
30BHILIHIM cepenoBuLLem. CEHCOPHI CUCTEMU 30pY, CAYXY, 3BYKiB; pPIBHOBArW Tina; cmaky, 3amnaxis; AoTUK; 60n10. 3HAYEHHA NOHATL | TEPMIHIB: CEHCOPHI
PIBHOBArM, HIOXY, CMaKy, AOTUKY, TeMNEpaTypH, 60110, cucTemum, 'ceHcopHa apanTauis, opra'mm 4yTTA, pPeuenTopu, akoMOJaUfA, KOPOTKO3OPICTh,
Peuentopw, ix Tnu. Opranu 4yTTA Ak RepudepuyHi HBANEKO3OPICTb, ACTUIMATUIM, JANLTOHIIM, ONTUYHA CUCTEMA OKA.
YaCTUHW CEHCOPHUX cUCTEM. ByaoBa Ta PyHKLIT OpraHis YMITH . . . .
) Br3HayaTh NPaBUABHICTL 3aCTOCYBAHHA BKA3aHWX MOHATL | TepMiHiB. Bi3yaabHO po3ni3HaBaTty Ta
30pY, CAyxy Ta pisHoBary. xapakTepusysatu enemeHTH OyaoeBn oOpraHie 30py, CAyxy, pieHOBarn. YCTaHOBABATW
B33aEMO3B'A30K MK Byaosolo i PyHKUiaMU OopraniB 30py, cayxy, pieHosarn. O6rpyHTOBYBaTU:
NPaBUAa MNEHK OPraHiB 30pyY Ta CAYXY; 3aX04W APOPINAKTUKY NOPYLWEHD 30PY, CAYXY.
4.14 | 81a HepBOBA AIAABHICTL NIOANHU 3HATU | PO3YMITHU

HepBoBi NpouecH, iXx ROKasHUKW. beaymoBHI | yMOBHI
pednekcy, IHCTUHKTU. YTBOPEHHA yMOBHUX pedeKcis.
DOopMYBaAHHA TUMYACOBUX HEPBOBUX 3B'A3KIB, IX 3HAYEHHA
Ana GopmyBaHHA YMOBHUX pednekcie. fanbMyBaHHA
ymoBHUX pednekcis. Dision0rivHi 0CHOBU MOBAEHHA.
Nepwa i Apyra cUrHanbHi cuctemu. HasyanHa. Nam’aTs.
Buya HepBOBa AiANBHICTL AKAUHA Ta i OCHOBHI TUNW.
Tuan TemMnepameHTy.

COH AK QYHKUIOHANLHUIA CTaH Opradizmy, MOro 3HAYEHHA.

Hepeosi npouecu: 36ymkenHA, ranbMyBaHHA. [MOKa3HUKK HEepBOBUX MNpoueciB: Cuna,
PYXNUBICTh, YPIBHOBaXEHICTb, MexaHismn GopmysaHHa pedaekciB. 3HaUEHHA APYrol CUrHaAbHOT
cuctemun. 0cobAuBOCTI BUILOT HEPBOBOT AIANLHOCTI AloAUHU. 3HAYEHHA CHY. Buawn cHy. Pons
KOPW FONOBHOTO MO3KY B MUCAEHHI. [puuuHu  iHAMBIAYanbHUX OCOBAMBOCTER ANIOAUHMN.
HeratuBHUIA BNJMB aJKOTOAID Ta KYPIHHA Ha BULLY HepBOBY AIAALHICTL AIKOAMHWU. 3HAYEHHA
NOHATL | TEpMiHiB: 30yAKEeHHA, ranoMyBaHHA, [HCTUHKT, Oe3ymosHi pedaekcn, YMOBHI
pedneKcn, TMMUYACOBUIN HEPBOBKUW 3B’ A30K, Nam’ATb.

YMITH

BuU3HAYaTU NPABMALHICTb 3aCTOCYBAHHA BKA3aHWX NOHATL | Tepminie. OPIBHIOBATU: YMOBHI i
6e3yMOBHI pedneKcy; nepwy i Apyry CUrHaAbHI CUCTEMM; TUMKU BUULOT HEPBOBOI AIAALHOCTI
nMoauHKU. Knacuopikyeatn GesymoeHi pedpaercy. Po3nizHagaTn: iHCTUHKTUBHY | HabyTy noseaiHky
AOAWHK; TUN TEMNEPAMEHTY; YMOBHI | be3ymosHI pednercn. PO3PI3HATU: BUAN HABUAHHSA; BUAW
nam’aTi; TUAKM BULWOT HEPBOBOI AIAALHOCTI Ta BAACTUBOCTI TempepameHTy. OO6rpyHTOBYBAaTH
Npasnna Po3ymoBOoi AIAABHOCTI.

4.15

PenpoayKuin Ta pO3BUTOK AKOAUHU.

Byaoea cTaTeBol cUCTEMU NIOANHU. PyHKLLiT CTAaTEBUX 33103
N0AUHU. ByaoBa CTaTeBUX KAITUHU AOAUHU. FameToreHes.
MNepeunHHi Ta BTOPUHHI cTaTeBi 03Haku. MNepiogn
OHTOreHe3sy nlanHU, Po3BUTOK 3apoaka i nnoaa, byHkuji
NAaUeHTU. PO3IBUTOK AUTUHW NICAA HAPOAMKEHHSA.

3HATU | PO3YMITU

Byposy craresoi cuctemu aroanHu. OyHKUIT CTaTeBux 3an03, HAaueHTU. ETann rameTorexesy.
BiamiHHoCTI 8 6ygoei i npouecax PopMyBaHHA HONOBIYMX i MiHOUMX rameT. Mepioan oHToreHesy
nwauHn. ETanu embpioHansHOro Ta nocrembgd DO3BUTKY NIOAUHU. [lepBUHHI |
BTOPWUHHI CTaTeBi 03Haku. Ponb eHAOKpU @aqwmnﬂeﬁfpwnuu rametoreHesy, oeyaauji,
BariTHOCTI, CTATEBOrO AO3PiBAHHA mOp,MHy(/ ﬁeéamsmﬂme@%uoromo | AQTIOHOKYPIHHA Ha
PEnpPoOAYKTUBHY CUCTeMy. 3HauYeHHA @aﬁ{ i leBMiHie\fjaanicrb, /naa@'a,\cramae
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HO3RIBAHHA.

YMITU

Bu3HavyaTu NPaBUALHICTL 3aCTOCYBAaHHR BKazaHUX NOHATL | TePMIHIB. Bi3yanbHO po3ni3HaBaTH Ta
XapaKTePU3yBaTU: CTATEBI KAITUHN NI0AUHW; CTAAIT rameToreHesy nwanHn. MNopiediosatn Bygosy
i PO3BUTOK YOAOBIUMX | KIHOUMX CTATEBUX KNITUH. YCTAaHOBAIOBATU B3aEMO3B'930K Mix Byaosoto
i GYHKUIAMU YONOBIUMNX | KIHOUUX FTaAMET.

Po3gin 5. OCHOBK eKoNOril | eBONUINHONO BYEHHA

5.1 | ERonoriyHi YuHHUKW. Nonynauis 3HATA [ PO3YMITK
EKOAOrIYRI YMHHUKK Ta iXHA kAacudikauia. MOHATTA Npo EKONOTMIYHI YMHHUKW: aBioTnuHi, BioTKuHI, aHTponoreHHi/aHTponiuHi/. 3aKOHOMIPHOCTI BnAuBY
ONTUMANbHUNA AlaNa3oH Ail eKONOTIYHOIO YNHHUKA. €KOMOTIYHUX YURHWKIB HA UBi OPraHiamu (3akoHW 0BmexyBanbHOro GakTopy, TONEPAHTHOCTI,
3aKOHOMIPHOCTI BNANBY EKONOMYHUX YNHHUKIB HA XKUBI cykynHoi aii dakTopie). MapameTpu ekonorivHol Hiwi. MNpasuno 0HOOB'A3KOBOr0 3aNOBHEHHA
opradiamu. MPUCTOCYBAHHA UBUX OPraHi3mie ao ail E€KONOMYKOT Hiwi. Napamerpu NONYAAUIl: YACENBHICTb, WIABHICTb, BIKOBA, CTATEBa Ta MEHETUYHA
EKONOTIYHUX YMHHUKIB. EKONOrIMHA BANEHTHICTD. CTPYKTYPA, NPUPICT, HApPOAXYBARICTb, CMEPTHICTE. 3HAYEHHA NOHATL | TEPMIHIB: €KOoAOoriA,
EROAOrIYHA HiWa AK pe3ynbTaT NPUCTOCYBaHHA OPraHiamie EKOAIOFYHA BANEHTHICTb, EKOMOMYHA HIWA, EeKOAOMUHI YMHHUKKA, OOMEXYBaNbHI YUHHMKWM,
00 ICHYB3aHR#A B eKOoCUCTeMI. [TORATTA NPO NONYyAAL,iO. ONTUMANLHI Ta NECUMaNbHIi YMOBW, CEPEeAOBUILE MELLKAHHA, TONEPaHTHICTL, NONyAAuis,
CTpYKTYpa Ta XapaKrepucTuku nonyasuin. Mapamerpu CTPYKTYPa NONYNALUii, NONYASUWIMHI XBUAI, MIHIMANbHA MXUTTE3AATHA NONYAAUIA, TOMEOCTas
nonynauii. MonyasauiiHi xenni. MORATTA PO MIHIMANbLHY NONyAALI.
MUTTE3ZATHY NONYAALit0. EKOAOriYHI cTpaTerii nonynsauin. YMITA
BW3Ha4yaTM NPaBUNLHICTL 33CTOCYBAHHA BKA3aHWUX NOHATL | TEPMiHIB. KnacudikyBaTh €KONOTiIHHI
YHUHHUKK. PO3pi3HATH: CTeHO- Ta eBpubIOHTHI emau, CTaTUUHI Ta AWHAMIYHI NapameTpu
nonynnauii, erkenoriyHi  cTpaTerii  NonNynAuiin. XapakTepu3ysaTu napameTpu  nonyaauii.
Ananizysatu Tabanyni Aari Ta rpadivni 306paxeHHa, aki BigobpaxanTe BeanuuHy abo 3MiHy
napamertpie nonyaauii. MoAeniBaTM HACAIAKM 3HAYHOTO NEPEKPUBAHHA EKONOTIYHUX HilW
- KOHKYRYIOUMX BUAI8.
5.2 | Exocucremu 3HATU | PO3YMITU

CKNagosi, BAACTUBOCTI Ta XapaKTEPUCTUKN EKOCUCTEMMU.
BioueH03 Ta GioTon. Tunu 38’A3KIB MiX NONyAALIAMK
Pi3HUX BUAIB 8 ekocucTemax. lMepeTeopeHHnA eHeprii B
eKkocucTemax. MOHATTA NPO NPOAYUEHTIB, KOHCYMEHTIB Ta
peayueHTis. TpodiuHa cTpyKTypa BioueHosy. EkonoriuHi
nipamigu. NpocTopoBa HeoZHOPIAHICTL BictieHo3y.
CrpyKTypHe pisHOMaHITTA BioueHo3y. Yacoea

HEeOAROPIAHICTE eKocUCTEM {DEHONOTIVHI 3MIHK, CYRUECIA).

CKNaaoBi, BNACTUBOCTI Ta XaPAKTEPUCTMKM ekocucTem. LUaaxu  acwminauii, nepepavi Ta
PO3CItOBaHHA eHeprii B ekocuctemax. OcCHOBHI biomu 3emni.  TMNpuknagu: nREpPBUHHUX Ta
BTOPUHHUX CYKUECiH; TPODINHUX NAHLIOTIB Ta TROOIMHNUX CITOK; PEHONOFIMHUX 3MiH. 3HaYeHHA
NoHATL | Tepminie: Bioton, 6ioTMYHI 38'43KN, BioLeHO3, arpoueHo3, eKOAOTIYHA Nipamiga,

MO3aIuHICTL OioueHo3y, NPOAYKTUBRICTL €KOCUCTEM, NPOAYLEHTH, KOHCYMEHTU, peayLeHTw,
cyKuecia, TpodiuHui naHurr, TPOPiUHWUI piseybFpadiuia CiTKa, ApycHicTe GioueHo3y, engoee

6araTcTeo GioueHosy, unose pisHomaHiTTBIQNSHOTY. /1
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Bu3HayaTU NpaBWAbLHICTL 3aCTOCYBAHHA BKa3aHWUX NOHATb | Tepminie. PO3pisHaTM:  Tunu
Biotnunix 38’A3KiB y 6ioUEHO3i; NEPBUHHI Ta BTOPWUHHI CYKUECH'; nacoBuwHi /Buiganna/ Ta
AeTpuTHI  /po3knagedns/ Tpodiuni AaHulorn. Bu3HAuaTM  TUOUW B33EMOAIN Nonyasyin 8
ekocuctemax. CKNagaTn Cxemu nepeHeceHHA PedvoBUH Ta Hepril B eKocucTemax. AHaniysatu
CTPYKTYPHE DI3HOMAHITTA 6ioueHO3Y | NPOrHO3yBaTH MOro CTinKicTL. MopieHioBat ocobauBoCTI
OopraHizayii Ta yHKUIOHYBAHHA arpoLeHO3iB | NPUPOAHUX EKOCUCTEM.

5.3 | biocdepa sk rnobanbHa ekocucrema 3HATU | PO3YMITH
Crpyktypa Ta mexi bGiochepn. bBioreoximiuni  uukam | Crpyxrypy i mexi Biocdepn. Kawouosi GioreoximiuHi umkan. CyTHICTb i 3HAYEHHA KOHLEnLi
/xonoobir peuosun/ Ak weobxigHa ymosa icHyBaHA | cranoro PO3BUTKY. POAbL OCHOBHMUX  33KOHIB NPUPOACKOPUCTYBAHHA NpU  HOPMYBaHHI
Biocdepu. Buennn B. |. BepHaacekoro npo Giocdepy Ta | npuuyunis  36a1aHCOBAHOMO NPUPOAOKOPUCTYBAHHA B KOWTEKCTI CTAfNOr0 PO3BUTKY. CyyacHi
HOOCHEPY Ta MO0 3HAUEHWA AAA whERSiha FA0BANLHOT | | annamku 0XOpoHK NPUPOAK B YKpaiHi | CBiTi. Bnaue daKTopis A0BKIANA Ta NOKA3HMKIB HOTO
T gl - Kpusn. ) ?“‘08"' W‘B,ne"“ﬂ PO | qkocti  wa 3g0poB'a i 6esnexy  MOAMHW.,  3HAYEHHA  NOHATL | TEpMiHiB:
aHTponoreHHUn/aHTponiuHui/ Bnaue Ha Biocdepy. Buau = ) . . e .
" 7 aHTponoreHHunit/anTponiuiuit/ Bnaue, Oiocpepa, OioreoximiyHMi UUWKA, BUAW-BCENEHL,
3abpyaHeHHn, X HACNIAKU ANA eKOCUCTEM Ta MI0AWHMU. . A . > ‘
] : L . | ekonoriyHa mepexa, ekoNoriyna NOAITUKA, Muea peuosnHa Biochepu, GioreHHa pevoBUHa,
MoHATTA npo  aKicTe  gosKinaa. CyvacHi  raoBanbHi i 6
- A A0 “u
eKOAOYHI NPOBAEMA CBITy, EKOMOFIUMI NPOBAEMM B KOCI:Ia/HE)KVIBa/ pevyoeuHa, BiokocHa peqoaw.Ha, 3a0pyaHeHHR, Ho?ccbepa, OX0poHa NpuUpoaum,
YKpaiHi.  AHTPONOreHHUU/anTponiuHui/  Bnave  wa | PALIOHANbHE NPUPOAOKOPUCTYBAHHA, EKONOTIUHE MUCAEHHA, CTANUA PO3BUTOK.
bionoriyHe pisHOMaHITTA  (BUMUPaHHA BUAIB, BUAM- YMITH
gcenenui). 36epexmenHa BiOPi3HOMaHITTA Ak HeobxigHa | BU3HAYATH NPABUALHICTL 33CTOCYBaHHA BKA3AHMX NOHATL | TEPMIHIB. PO3PI3HATU: TUNKU PEUOBMH
ymoBa cTabinoHocTi Biocdepu. Cyvacni Hanpamkn oxopoHu | Biocdepu; snan 3abpyaHenna poekinng; pxepena 3abpyaHeHHs AOBKINAA. AHANI3YBATW: CXxemu
NPUPOAM Ta 3aXWUCTY HABKOAULWIHLOTO Cepenosuiua B | GioreoximiuHUX LMKNIB, aHTpONOreHHi 3miHu B Biocdepi, ctan goskrinna. MPorHo3yeaTu HacAiAKkK
YKpaiHi Ta CBiTi. 3abpyAHEHHA AOBKINAA ANA XKUBUX OPraHiZMIB | NIOAUHN 30KpEMa.
Ba3oBi NOAOKEHHA NPUPOACKOPUCTYBAHHA. KoHuenuis
CTanNoro po3BUTKY.
5.4 | ApanTayin AK 3araacHa BAACTUBICTL Bi0NOriYHNX cUCTEM 3HATHK | PO3YMITU

3araneHi 3aKOHOMIPHOCTI GOpMYBaHHA aganTayii. MoHATTA
npo  npeagantauwilo Ta nocrajanTauii. BpacTusocTi
apanTauin. PopmyBaHHA adanTauifi Ha MONEKYNAPHOMY Ta
KNITUHHOMY  piBHAX  Opranizayii. OpuvHuMn  €4HOCTI
OpraHiamiB Ta cepeaosuuia iXHBOrO MeukanHA. Crpaverii
aganTtayié opraniamis. NOHATTA NPC €KONOMIYHO NAACTUUHI
Ta €KOAOriYHO HeNnNacTUYHI Buan. MOHATTA NPO aAaNTUBHY
paajauito. KUTTEBI GOpMM TBAPUH Ta POCAMH AK adanTaui

3aranbHi 3aKOHOMIPHOCTI GOPMYBaAHHA aaanTauiil. 3HaYeHHA NpeajanTauiin Ta nocraganTauiii B
esoMouii opraHiyHoro cBiTy. OCHOBHI BNAacTMBOCTI agantauin. PopmyBaHHA afanTauin Ha
MONEKYNAPHOMY Ta  KAITUHHOMY PIBHAX opradizauii. MpuHuun €AHOCTI OpraHiamiB Ta
CepeanBUILA IXHLOMO MEeWwKaHHA. Cnocobu Tepmoperynaudii opranismis. OCHOBHI  dopmu
cumbiosy opraHiamMiB: MyTyaniam, KOMEHC&J‘II?.WMTMBM Mpuknagu: agantauin opraHiamis
A0 Aii eKoAOMYHUX YUHHUKIB, A0 m3uwcaueﬂoeuumewuauuﬂ ananTMeHux BioAoriuHuUX

putmie. CyTHICTb | 3Ha4YeHHsA ¢0775é6qa5§ﬂy;‘.”\4\gdmb%ﬂe 3HauyeHHa doTonepiognzmy.

OcobanBOCTI OCHOBHUX cepep,osw )éHHﬂ ODIANTIMIB\\ SHAUCHHA JOHATL | TepPMiHis:
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40 cepeaoBUWla metliKaHHA. [IOHATTA MPO CNPAXEeHY
eesonoLio fKkoeBooLilo/ Ta KoaganTauilo.

OCHOBHiI cepeaoBMIa ICHYBAHHA Ta agantauwii A0 HuX
opranizmis. Cnocobu Tepmoperyaauii oprariamis. Cumbios
Ta noro dopmu. OpraHiam [K CepegoBULLE MELUKAHHA.
MNownpeHHn napasuTuiMy cepea Pi3HUX rPyn Opradismis.
Apantauii napasuTie 40 MELKaHHA B OpPraHiami xasaiHa.
Bignosiab opraHiamy xa3siHa Ha OCeNeHHA Napa3uTis.
ApanTtueni BionorivHi pUuTMK BIONOTIYHMX CUCTEM PI3HOrO
piBHA opradizayii. Tunu agantueHux BionoriuHmx puTmis
opraHiamis. PoTonepioguam Ta HOro aAaNTUBHE 3HAYEHHA.

aaanTauia, npeaganTtawia, nocTtaganTtagia, aganTMBHUA NOTEHLian, EKCAOrYHA Hila, aganTUeHa

pajiauia, koeBoAOLiA, KO3aganTauil, xutTepa ¢opma, ananTUBHI  BionoriuHi  puTMM,
doTonepiognsm.
YMITU

Bu3HAYaTM nNPaBUNbHICTL 33CTOCYBAHHA BKA3aHWX MOHATL | TepMmiHie. PO3PI3HATM: THUNM
3AaNTUBHKUX BIONOrIUHKUX PUTMIB Opraniamis (30BHItLHI, BHYTPIWHI, 40OOBI, MICAYHI, NPUNAKUBHO-
BIANAUBHI, Ce30HHI, piuHi, BaraTopiuHi); dopmu cumBIosy; NPEACTABHUKIB Pi3HUX EKOAOTIHHMUX
rpyn pocaun. CniesigHocuTu: aganTauii opraHismis 3 cepepoBuulem MetlKkaHHA; agantayil
AAUHU 3 YMOBamMU NPOMUBaAWHA. Bu3HaAYaTH: 03HAKM 3AANTOBAHOCTI OpraHismie Ao
CEpPeaoBUILa ICHYBAHHA, aAaNTUBHUI XapakTep NOBEAIHKOBUX peakyil TBapuH. MopisHoBaTwH:
0COBANBOCTI TEPMOpPEryAALYi NOMKINCTEPMHUX Ta FTOMOMOTEPMHUX TBAPWHW; aganTayii pisHMX
rpyn opradismie 4o NeBHOro cepeaoeuwa mMelwkaHHa. CKNagatn CxemMn KOMNNEKCIB aganTaLyif,
AKI XapaKTEPUIYIOTH TY UM IHLLIY HUTTEBY GOPMY OpraHiamis.
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OcHOBY €BOAIIOUINHOTO BYEHHA

MoHATTA npo  eponiouitc.  EsoaouinHa rinovesa
H.-B. NMamapka. OCHOBHI NOAGKEHHA €BOMOUINHOT Teopii
Y. Japeina. No€sHanwa Teopii flapBiNa Ta reHeTUrK:
cuHTeTMUYHA Teopia esomwolii. Monynauia opraHiamie Ak
oAuHUUA esoalouil. TIOHATTA Mpo  MIKPOEBOAIoUilo.
BDakTopu 3MIHW reHeTUYHOI CTPYKTYPKU nonynauii: myTauii,
i3onauia, wmirpauii, apeid rewis, npupoanuit  aobip.
3aKOHOMIPHOCTI PO3MNOAINY anenis B NONYAALAX.

Cnocobu BMAOYTBOPEHHA. [IOHATTA NpPO AuBeprexHuilo,
KOHBepPreHLilo Ta Napaneniam, aHanoriyHi Ta romMonorivHi
oprasy, pygumeHTH Ta ataeiamu, BionorivHnid nporpec va
perpec.

Nornagn Ha BMHUKHEHHA KUTTA Ha 3emni (KpeauioHidm,
naHcnepmis, abioreHes). CyyacHi MOrAsgn Ha nepsuHHI
etanu esoawLii uTTa: PHK-CBiT. Kntouosi eTanu egonouii
HUTTA Ha 3emni.

3HATU | PO3YMITH

3HaueHHA eBoMUil. CyTHICTL: eBOAWUIMHOT rinoTesn ¥K.-b. /lamapka; OCHOBHUX NONOKEHb
€BOMOUIAHOT Teopii Y. JapBiHa; OCHOBHUX NOAOKEHb CYYACHOT CUHTETUYHOT Teapii eBOMIOLLT;
Pi3HUX NOTAAAIB HA BUHUKHEHHA XUTTA. NPUYKMHK | Hacnigkw aApevidy reHis. 3aKOHOMIPHOCTI
po3noginy anenie B nonyasuiax. Ponb npupogHoro gobopy B apganTtauiax A0 3MiH NPUPOAHOTO
cepeaosulia. KAuosi €Tanu eBoAoUil KUTTA HA 3emAai (BUHMKHEHHA ¢(GOTOCUHTE3y, NnosBa
EYKAPIOTUUYHUX KAITUH WwAsxom cumbioly npokapioTie, nossa 6HaraTOKAITMHHUX OpraHismie).
3HaueHHA MOHATL | TEePMIHIB: eBOMOLiA, MiKpoeBaMOUjs, izonauia, apend redis, mirpauil,
AVBEPreHuUia, KOHBEpreHuia, napaneniam, npupoaHuit aobip, napaneniam,  HioAorivHMA
nporpec, 6ioNOriYHUIA perpec, reHETUYHAa CTPYKTYPa nonynawii, reHodgoHg nonyaauii.

YMITKH

BM3HAYATU nNpPaBUALHICTL 33CTOCYBAHHA BKA33HWX MOHATb | TEpPMIHIB. XapakTepU3yBaTH
NONYAALWI0 AK OAUHULIO €BOAOLT. PO3PI3HATU: aHANOCMYHI Ta FOMONQTIYHI OPraHn, PYAUMEHTH
Ta arvagiamu, cnocobn BuaoyTeopeHHa (reorpadiuHa Ta €KOAOriUHA i30AALIR NONYAALIN,
penpoayKkTuBHa i30ANALIA, BUMNAAKOSI reHeTuuHi 3miHn). MopisHiosaTu BionoriuHnia nporpec i
6ionoriunum perpec. O6rPYHTOBYBATU POAL CNAAKOBOCTI B €B0IOLIT OPraHiamie.

JupexTop nenapraMeHTy
3arajibHol cepe/lHbOol Ta JOIIKITBLHOT OCBITH




