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

ITosicHIoOBaALHA 3aMHCKA

NMporpamy A4na 30BHIWHBLOIO HE3aNEXHOTO OLHIOBAHHA 3 Bionorii po3pobneHo Ha ocHOBI Jep:kaBHOro CTaHAapTy 6a30B0i i NOBHOI 3aranbHOl
cepeaHbOl OCBITU, 3aTBepAXeHOro nocrtaHosow Kabinety MinicTpie YkpaiHm eig 23 auctonaga 2011 poky Ne 1392, i BianosigHUX HaB4YaAbHUX
nporpam: Hag4anbHOI Nporpamum 3 Gionorii Ana 6—9 KAacie 3akNaAiB 3aranNbHOI CEPEeAHbOT OCBITH, 3aTBEPAKEHOT Haka3zoM MIHICTepPCTBa OCBITH | HayKM
Ykpainun Big 07.06.2017 Ne 804, Ta HaBuanbHoi nporpamm 2 Bionorii gana 10-11 knacie 3aknagis 3arancHoi cepeaHbOil OCBITU (piBeHb CTaHAAPTY),
3aTteepAsKeHOl Hakazom MiHICTepCTea OCBITH | HAayKKU YKpaiHu gig 23.10.2017 N¢ 1407.

3MiCT NporpamMu 30BHIWHLOTO HE3ANEKHOrO OLIHIOBaHHA 3 Hi0NOriT NOAiINeHO Ha TEMATUYHI 610KM BIgNOBIAHO A0 KNOYOBUX ENEMEHTIB 3MICTY
HaBYaNbHUX Nporpam 3 Dionoril Ans yYHIB 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 No0guHu ak BionoriyHa cucrema», «OCHOBM €KOAOTIi | €BOAIOLIAHOIO BYEHHN». PO3ginn NOAINEHO HA TEMU, B AKUX BU3HAYEHO 3MICT Ta
o6car BMMOr A0 PE3yAbTATIB HABYAHHA | NPEAMETHUX YMiHb Y4ACHUKIB 30BHILHLOIO HE3aNEKHOIO OUiHIOBAHHA 3 Bionoril, KOHKPETU30BaAHI eNemMeHTH
3MICTY NEBHUX NOHATL, HaBeAEHO nepenik BionoriuHux 06’exTis, AKi yyacHKn 3HO Bi3yanbHO PO3NI3HAKOTL Ta XapaKTEPM3YIOTh.

Mporpama ana 30BHIHLOIO HE3ANEKHOTO OUiIHKBAHHA 3 6i0NOrIT OPIEHTYETLCA HA OBOAOAIHHA YYHAMM 3aKAAAIB 3aranbHOl cepeaHbOoi OCBITU
npPeaMETHUMU BMIHHAMUN Ta AOCATHEHHA HUMM NEBHUX PE3YALTATIB HABYAHHA WOA0 METOAIB HAYKOBOTO Mi3HaHHA; OCHOBHUX NOAOXEHb BIoNOriYyHUX
3aKOHIB, NPaBWA, Teopil, 3aKOHOMIPHOCTEN, rinoTe3s; CYTHOCTI GioNOriYHMX NPOUECIB i ABULL 6yp,08n % bionoriyHnx o6'ekTiB; CyyacHoi
6ioN0riHHOT TEPMIHOAOTIT | CUMBONIKW; YMIHHA: NOACHIOBATKH, BCTAHOBAIOBATH 3B 93KN, CKNAAATH cxem%o’wﬂqépﬂmmaum 3 Tabnanunmx ganmx
i rpadiunnx 306paxkeHb, Po3nizHaBaTh BionoriuHi 06'ekTH No ix 306paskeHHI0, KnacndikysaTh, #&w}wﬁh&ﬂa@am i_pofuTtn BMCHOBKMW,
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BUKOPUCTOBYBATU 3HAHHA y NOBCAKAEHHOMY KMTTi (0DrpYHTOBYBATU MNPaBUAa NOBEAIHKW y HABKOAULIHLOMY CepedoBULL, 3axogau NpodinakTUKK
3aXBOPOBaHb, CNOCOBU HAAAHHA AOMELUUHOI 40NOMOTrU).

Ne 3micr r Bumorn ao pe3yabTaTis HABYAHHA TA NPeAMETHUX YMIHb
Pozgin 1. Bcryn. XimiuHuid cknag, CTRYKTYpPa i QyHKLiOHYBaHHA KAiTuH. Peanisayia cnagkosol iHdpopmalii.
1.1 | Beryn 3HATU | PO3YMITH
POyHAIMEHTANbHI  BAACTUBOCTI KMBOTO. PiBHI opraHizauii | PyHaameHTanbHi BnacTueocTi i GyHKuil xueoro. PiBHi opranizauil »utra 6ionoriuHux cUcTem:
HUTTA HIONOTMHMX CUCTEM Ta TX XaPaKTePHI pUCK. MONEKYNADHUA, KNITUHHNIA, OPTraHi3MOBUIA, ekocUcTeMHMIA, BiocdepHuil. MeToaun aochigKeHHA
MeToan gochigeHb 8 6Gionorii. 3HaveHHa 6GionorivHux { B 6ioaorii:  NOPIBHANBHO-ONUCOBUI, EKCMEePUMEHTANbHWUK, MOAESAIOBAHHA, MOHITOPUHT.
AOCNIANKEHD Y XMUTTI NOANHMN. 3HAUYEHHA NOHATL | TEPMIiHIB: cucTema, Biocucrema, MOAECAKBAHHA, MOHITOPUHT.
YMITH
BU3HAYaTW NPaBUALHICTL 33CTOCYBAHHA BKA3AHUX NOHATH | TepmiHiB. Po3pisHATM piBHI
OpraHizauii »KUTTA OIONOTIMHUX CUCTEM 3@ X XapakTepHumu pucamu. CKAapatm nnaM
pocnigkeHHA. Obupatn metog  AOCNIAKEHHA. Bu3Hawatu  MeTy, YMOBM NpPOBeAeHHA
docnipskeHHs, HeobxigHe o06aagHaHHA, NOCAIZOBHICTL BWKOHAHHA A0CAILIB. AHANI3yBaTH
pe3ynbratn BIONOriYHNMX EKCNEPUMEHTIB, AKI MOXYTb GyTW npeacTaeneHi y BUTAAZI onucy,
TabanuHoT iH$popmaui, rpagikis, aiarpam Totuo.
1.2 | Ximiuduii cKnag KAiTUHKU 3HATU | PO3YMITU

Knacupikauia XximiyHUX enemenTie 3a iXHim BMICTOM B
opraniamax. Hacnigkn HegoctatHeoro abo Haganwkoeoro
HAAXOAMEHHA B OPraHiam NI0ANHU XIMIMHUX enemeHTiB (I,
F, Fe, Ca, K} Ta cnocobu yCyHEeHHA iX HecTaui.

OpraHiydi Ta HEOPraniyni CNONYKKU | IXHA POL B OPraHismi.
Boaa, il OCHOBHI BAACTUBOCTI Ta pOAb B opraHismi. Boga Ak
po3unHHUK, riapodobHi i rigpodineHi cnoayku.
biononimMepu: NOHATTA Npa iXHIO ByaoBy Ta KOHDOPMALLIKD.
Byrnesogu: moHocaxapugu (pubosa, aesokcupubosa,
fNI0KOo3a, GpyKTo3a), onirocaxapuamn (caxaposa, AAKTO3a),
nonicaxapuam (KpoxXmano, UENKN03d, XITUH, FAIKOreH).

MakpoenemeHT, B TOMY YUCAI OPraHOreHHi enemMeHTH. BIoNoriYHyY poAb: BOAW, KUCHIO, WOHIB
Na+, K+, Cl-, Ca2+, Mg2+. byaogy, OCHOBHi BNAaCTMBOCTI Ta dyHKUIl Ginkis, Byrneeoaie, Ainigis (Ha
npukaagi xupis ta docdoninigie), HyrneiHoBux kucaoT, AT®. OcobaueocTi NPOCTOPOBOT
oprauizayii 6inkis, HYKNETHOBMX KUCNOT, NoAicaxapuaie (Kpoxmane, uenonosa). Poab XiMivHKUX
38’A3KiB {KOBaneHTHi, MOHHI, soAHesi), rigapodobHOI B3aEMOAIT B CTPYKTYPHi OpraHisayil
MaKpomonekyn. Bnacrueocti Ta npuHuMnu  $yHKuioHyBaHHA ¢$epmeHTie. Ponb ATO 8
eHeprosatesneyeHHi. 3Ha4YEHHA NOHATL | TepmiHie: Biononimep, MOHOMEP, MaKPOENEMEHTH,
OPraHoTeHHI enemeHTH, MikpoenemedTH, rigpodinbi i rigpodobni cnonyku, aeHatypadia,
peHaTypauin , penaikauia, ¢epmeHTH, KODepMeHTH, aKTUBHUIN ueHTp pepmeHTa, KoHDOopPMaUin,
NPUHUMI KOMIAEMEHTAPHOCTI, T€H, MAaKPOEPriYHMI 38'A30K, eHAEMIYHI 3aXBOPIOBAHHA.

YMITH
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BNACTMBOCTI Ta GYHKUIT NiNiAI6 B OPraHiamax.

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

HykneiHoei Kucnotu. bypoesa uykneoTugie. byaoea Ta
$yHKuiT AHK. TIpuHUMN KOMNAEMEHTAPHOCTI. HyKNeoTuAaHa
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 Binku, Tunn PHK (MPHK, pPHK, TPHK). 8cTaHoBAI0BATK B3aEMO3B'AZ0K Mix i3uKko-
XiMiYHMMKU BRacTuBOCTAMM Ta BionoriyHole poano sogu. MopieHwosatn AHK i PHK 3a ximivHUM
cknagom i Gygosow. MNpPonoHYeaTH 33ax0au NONEPeAMEeHHA 33XBOPIOBaHb fIIOAWHK, WO
BUHMKAKOTL 3@ yMOB Haammluky abo Hectaui ximiyHux enemenris (I, F, Fe, Ca, K} 8 opraHismi
AlcanHr abo y npupoaHomy cepedoBudli. PO38’A3yBaTHU enNemMeHTapHi BNPAaen 3 MOAEKYNAPHOT
Bionorii: BM3HAYaTM MOAEKYNAPHY Macy pevoBuHu (BinKa, HYKNEIHOBOT KWUCAOTHU} 33 Macow
OAHOTO 3 1l KOMNOHEHTIB, AOBXKUHY MOEKYIK HYKAEGITHOBOT KUCAOTH, it CKNAA.

1.3

CrpyKTypa Ta PYHKUIOHYBAHHA eyKapiOTUYHUX KNITUH
KnituHa AK enemeHTapHa oauHuua ueoro. Metoau
AOCNIpKeHHA KAiTuH. OCHOBHI BAACTUBOCTI | NPUHLMNN
6y A0BK EYKaPIOTUYHOT KNITUHK.

KniTUHHI  memBpany, ix  XiMiMHUMWA  CKnag, CTPYKTYRa,
BNACTMBOCTI Ta OCHOBHI  dyHKUii. TpaHcnopTyBaHHA
pPevYoBrH Yepes KNITMHHI memBpann.

Untonnasma, ii KOMNOHEHTU: UUTOCKenNeT, opraHenu Ta
BKAIOYEHHA.
OpHomembBpaHHi
anapar lonbgxi,

opraHenu: €HAONNA3MATUYHA CiTKA,
nizocomu, Bakyosni. fleomembpaHHi
opraHenu: MiToxoHapii, nnactuam (xnopo-, neiko — i
xpomonnactu}).  MitoxoHapii:  Gypoea,  dyHruionanvHa
ponb.  Xaoponnactu:  6yaosa, YHKUIOHAALHA  poANb
XNOPONAACTIB. ABTOHOMIA MITOXOQHAPIN | xAoponnacTis vy
Pubocomu: Gyaoea, QYHKUIOHANLHA POnb.
UeuTpioni. Opranenn pyxy (axryTuku, einku). fAapo:
6yaoea, GYHKUIOHANLHA pPonb. XPOMOCOM#U:
cknag, Obyaosa, ¢PyHKuioHanbHa poAb. TanaoigHWi |
AMNNOIAHMI HAGOPK XPOMOCOM. TOMOANOTIHHI XPOMOCOMM,
OCHOBHI CTaHK XpOMOCOM: iHTepdazHUIN HEKOMNAKTHUIA i

KAITUHI,

XIMIUHUIA

3HATU | PO3YMITH

Metogu  A0CAIgKeHHA MiKpockonia  (CBiTAOBA, €NEKTPOHHA), AudepeHuiiine
ueHTpudyryBanHa. ByaoBy | QyHKUIT KOMNOHEHTIB KAITUHWU. XiMIMHMIA CKA3A  KNITUHHOT
memOpaHu. Ponb memOpan B KAITUHHIN B3aemoail. MexaHiamn TPaHCNOPTYBAHHA  PEUOBUH
yepez membpanu. OcobAKBOCTI OPrani3aLii KNITUH eykapioTis. OCHOBHI CTaHK Xpomocom. Ponb
aapa y 36epexeHHi, nepeaayi Ta peanizauii cnagkosoi indopmauii. 3HaueHHa cTabinbHOCTI
KapioTuny ana icHyBaHHA Buay. MNpUuMHU BigMmiHHOCTENW y OyA0BI KNITUH  POCAWH, TBAPKH,
rpubie. 3HAYEHHA NOHATL | TEPMIHIB: eyKaPioTH, AKTUBHUI T3 NACUBHUI TPAHCNOPT PEYOBUH
uyepes membpaHy, eHaouUKTO3 (ParoumuTos, NIHOUUTO3), EKICUUTO3, NAAIMONIZ, AeNNA3IMONI3,
KPUCTK, TUAAKOIAW, Namenu, MaTpukc, CTPOMa, UWUTONAa3ma, NA3a3sMoaeCcMWU, OpPraHeny,
BKAOYEHHA, KapioONNazma, XPOMOCOMH, [OMOJOMMHI XPOMOCOMM, rannoiaHuin i AUNAOIgHWIA
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 OyaoBol0 1 GYHKUIAMM KOMNOHEHTIB KAITUHW.

KAITHH;

PO3pi3HATK: AKTUBHKI | NACUBHKIA TPAHCNOPT PEYOBUH Yepe3 membpany, eKk3o- i eHpouuTos,
daro- i niHOUMO3; rannoiaHKIA | AUNACTAHMIA HAOOPK XPOMOCOM; CTaHu xpomocom. TlopisHioBaTH
opraHizauito KAITUH pocauH, rpubis, TRAPUH.

opuriHanom
3rigHo
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HAJ/KOMMAKTM3aALIA
MNoABOEHHA

apoueci  KAITUHHOTO  nNoAjny.
XpOMOCOM  yHacnigok penaikauil  AHK.
Mopdonoria HAGKOMNAKTHUX /MITOTUUHKX/ XPOMOCOM.
MoHATTA Npo KapioTun. fAgepue, HOre ¢yHKUIOHAAbHA
ponsb.

1.4 | O6miH peuoeuH i NnepeTBOPEeHHA eHepril 3HATW I PO3YMITU

06min peuoenr  (metaboniam), Horo  3aranvHa | CyTHICTb | 3HaveHRA: npouecie awaboniamy, kaTabonizmy; NIArOTOBUOrO €Tany Po3WEenfieHHsA

XapaKTepUCTUKA. €AHICTL npouecie  cYHTe3y i | OPraHiynRMX PEYOBUH; rNIKONI3y; OPOAIHHA; KUCHEBOTO €Tany pPO3WENAEHRA OPraHiMHUX

PO3LWENNEHHA PEUOBUH B OpraHi3mi. peuosuH; GOTOCUHTE3Y; xemocuHTesy. Ponb ¢epmenTie y 3abesneveHHi npouecis obminy

ABTOTpOGHUA | reTepoTPOoPHUI  TUNW  KUBACHHA. | peuoBuH. [hkepena eHeprii ana GOTo-, Xemo- i retepoTpodHux opraHizmis. fxepena kapbory

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

PoswiennesHa pevosuH B  opradiami  (BeskucHese, | opradiamis. Mpuknagu astoTpodrux (PoTocuHTETHRM: UjaHOBaKTEP, BOAOPOCTI, POCAVHM;

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

KNITMHHE AWMXaHHA. MITOXOHAPIA AK eHepreTUyHa cTauuia | mikcoTpodHux (eBraeHa 3eneHa, KOMaxoiaHi POCAMHK) OpraHizmie. 3HaYeHHA NOHATD | TEPMIHIB:

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

dotocnHTes. OCHOBHI npouecu, wo eigbyeawTtsca y | xemoTPOdHi  Opradiamu, retepoTpodHi opraHizmu, MIKCOTPOOHI OpraHiamu, doTocuHTes,

CBITAO3ANEXKHUX | CBITAOHE3ANEKHNX PeakuiaxX /CeiTnoBIM | XeMmoCuHTe3, FAIK0AI3, BPOAIHKA, KNITUHHE guxaHHa, unkn Kpebca, AnxansHUA NaHLIoT.

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

CBITNO3aNEMHUX peakuiax fcsitnosa daza/ PoTocuHTesy. | BU3HAUaATM NPABUABLHICTL 3aCTOCYBAHHA BKAa3zaHUX NOHATL i TepmiHie. Knacudikysatn opraHizmu

3HaueHHA OTOCHHTEZY ANA iCHyBarHA Biocdepw. 33 [KEPeNOM OTPUMAHHA: eHeprlii; KapbOoHy, OpraHiYHMX peuvoBUR. 3anucyeatn CyMapHi

MMORATTA NPO XeMOCUHTES. PiBHAHHA npouecie GOTOCUHTE3Y Ta AKXaHHA. MTopiBHIOBATHU: ANXaHHA i poTocuHTe3; BpoaiHHa i
AUXaHHA, AHANI3YBATM XIMIYHUIA Ta EHEPreTUMHUI Pe3yAbTaTH: €TaNiB PO3LUENNEeHHA OPraHivHUX
cnonyk (nigrotoBuoro, GE3KWCHEBOrO, KWUCHEBOro); ceiTnozanexuux /ceitnosoi dasm/ i
CBITAOHE3aNEMHUX /TemHOBOT pa3n/ peakuii ¢oTocuHTesy.,

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

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

biocuHTe3 Oinkie (TpaHcnauia). TeHeTMuHWIA Kog, | WOrO

Byaosy reda. OcobnmeocTi opraHizauii reHomy npo- Ta eykapiovtis. Poab depmeHTis y
3afe3neueHHi npouecie TpaHckpunuii i Tpavcaauil. Cnocobu peryasuil Tparckpunuii Ha
NpUKNaAl NAaKTOZHOTO ONepPOoHY NPOKAPIOTIB Ta aALTEPHATUBHOTO CNAANUCUHIY eyKapioTIB.

CyTHICTb | DionoriuHe 3HadeHHA: BIOCUHTe3y BiAKiB | HYKAEIHOBUX KUCAOT, MITO3y, Melio3y,

KPOCUHIOBEPY; CTaTeBOr0 | HeCTaTesoro PO3MHQKe A NAPTEHOTeHE3Y, noniemBpioHii,

OCHOBHI BnacTUBOCTI. Poab MPHK, TPHK i puBocom vy | sannigHeHHn; YepryBaHHA NOKONiHL y mmweeo-ﬁ(/&d@lﬂomm%@gmo oro
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npuHuun. NoHAaTTA npo penapauio AHK. Pennikauisa AHK i
KAITUHHUA LUKA. IHTepdasa i kAiTuHHUKA nogin. KinbkicTb
moneryn AHK i xpomMocom Ha pi3HUX CTaAiax KAITUHHOTO
unkay. MiTo3, 0CHOBHI npouecu, Wo BiadysakThea nig vac
MiTO3y. Menos i Noro 0cobanBoCTi y NOPIBHAKKI 3 MITO30M.
DyHKUiOHaNbHa ponb menosy. MOHATTS NPo perombiHaui
AHK nig vac menosy. KpocuHrosep.

YTBOpeHHs rameT i ixHe ob'egHanHAa B 3uroTy nia, yac
3anniaHeHHA. CraTese poO3MHOXMeHHA. OCHOBHI dopmn
HECTaTeBOr0 PO3MHOMEHHS OpraHismis (nogin waaxom
MiTo3y, 6pYHBKYBAHHA, PO3MHOMKEHHA cnopamu,
BEreTaTUBHE PO3MHOKEHHA).

IHAWBIayansHUI
EmbpioHanbHUK

PO3BUTOK
PO3BUTOK.

opraHiamy  {oHTOreHes}.

OcCHOBHi etanu
embBpioHaNbHOTO  pPO3BUTKY Y  XOpA0BUX (ApobaeHHA
3UrOTH, yTBOPEHHA Onactyam | ractpyau}).  Asuwe
embBpionancHOl iHAYKUIL. TOHATTA npo audepeHujayiv
KNiTUH nig, Yac embpioHansHOro possutky. (ToBOGYPOBI
KAiTuHK. [icNa3apoakosuit PO3BUMTOK Y TBApUH Ta HMOro
OCHOBHI TUNK (HENPAMUIA Ta NPAMUNI).

pPO3BUTKY TBapuH. ETanu eMOpioHANBHOIO pO3BUTKY ¥ TBApUH {apobiHHA, YTBOPEHHA MOPYAU,
Bnacrynu, ractpyau, audepeHuiauina KAITUH, TiCToTeHes, opraHoreHes), Apuwie embpioHanbHOI
iHAYKWil. bionorivHe 3HaYeHHs PO3MHOMEHHA. 3HAYEeHHA NOHATL | TEepPMIHIB: CNAAKOBICTb,
MIHAUBICTL, EH, TEHOM, EK3OHM, IHTPOHW, TPAHCKPUNUIA, TPAHCAALIA, TEeHEeTUYHWI Koa,
iHTepdasa, KAiITUHHUIA LuKA, pekombiHauisa AHK, KpocuHroBep, oHTOreHes, embpion,
embpioHanbHa iHayKuia, Bnactyna, ractpyna, audepeHuiayis KAITUH, 3aNNIGHEHHA, TamMeTn,
3UT0Ta, MITO3, Meio3s,

YMITU

BU3HauYaTU NPaBUALHICTb 3aCTOCYBaHHA BK33aHWUX NOHATL | TepMiHiB. MOPIBHIOBATU: MITOTUMHUIA
" MEROTUYHUI NOZINY KNITUHK; CTaTEBE | HECTATERE PO3MHONEHHA; BYA0BY YONOBIYUX i KIHOUMX
raMeT; NPAMUIA Ta HENPAMWUA PO3BUTOK GaraTOKAITUHHUX TBaPWH; MOMAUBOCTI i MexaHizmu
pereHepauii OpraHiamy y pOCAuH i TBAPUH. AHANIZYBATU: €Tanu KAITUHHOIO LMKAY; Pa3n miTody
Melo3y; eTanu ¢OpMYyBaHHA CTATEBUX KAITUH; NepioguM OHTOTEHEe3y Y POCAWH i TBAPUH.
BuaHauatm nepeBarn neBHoi ¢popmm  (cnocoby) poamHONKEHHA. Po3pisHaTu:  cnocobu
PO3MHOXEHHA;, POpMU 3anNNiaHEHHA; CNOCODM BEreTaTUBHONO PO3MHOMXKEHHA POC/AWMH | TBAPUH.
Knacugikysatu TMnu poCTY OpraHismis pisHUX UapcTB. BisyanbHO po3ni3Hagatn: KAITMHY Ha
pidnMx ¢azax MITOTUMHOIO noainy; emBpioH Ha pPi3HUX eTanax emOpPIOHaNbBHOTO PO3BUTKY.
Po3B’azyBaTu enemeHTapHi BNpPasu 3 penaikali, Tpanckpunuii, TpaHcaauii.

Po3zain 2. 3aKOHOMIPHOCTI CMAAKOBOCTI | MIHANBOCTI

2.1,

MeHeTMKa — HayKa NpC 3aKOHOMIPHOCTI CNAAKOBOCTI i
MIHAMBOCTI OPraxi3miB

Knacuyni metoam reHeTudHUX pocnigkedHs. OCHOBHI
NOHATTA FeHEeTUKU. OcHogHi 3aKOHOMIPHOCTI
GYHKUIOHYBAHHA TeHiB y NPOKapioTiB Ta eyKapioTiB.

3HATU | PO3YMITU

MeToAM  FEeHeTWYHUX  JOCNIKeHb  (ribpuaonoriukui,  reHeanoriyHui,  NoNynAuinHO-

CTAaTUCTUHHUW, LUTOrEHETUYHUI, BioxiMiuHUi, BAU3HIOKOBUIA), IXHI 0COBAUBOCTI Ta AiarHocTuyHe
3HauyeHHA, OCHOBHI 3aKOHOMIPHOCTI $YHKUIOHYBAHHA TEeHIB y NPOKApIoTIB Ta eykapioTis.
3HaUEHHA NOHATL | TEPMIHIB: anenb, reHoTMN, GeHOTUN, AOMIHAHTHUH anenb, pPeUEeCUBHUINA
anenb, reMo3NroTa, reTepo3nuroTa, YUCTa Ailia, ribpuna,

YMITU

BU3HaYaTK NPaBUNLHICTE 3aCTOCYBAHHA BKA3aHUX NOHATL | TepMiHiB, PO3pisHATK: aneni ogHoro
Lot




reHeTUYHUX A0CNIANKEHD.

3aKOHOMIPHOCTI CNAAKOBOCTI OPraHismis
3aKOHOMIPHOCTI CNaaKoBOCTI, BCTaHoBAeHi . Mengenem.
MeToa  nepeBipku  reHoTUNy  riGpugHUx  0COBUH
(aHanisyoye cxpeutysaHHa).

MHOMuHHA aia reHis. O3Haka AK pes3yneTat npossy
6araToox reHis. Bzaemopia reHis. 3uenneHe yonaaKkyBaHHs.
XpOMOCOMHA TeOpiA CNagKoBOCTI.

feHeTMyHi OCHOBM BU3HAYEHHA CTaTi y PIi3HUX rpyn
opraHi3mie. XpomocomHe BU3HAUYEHHA cTari, I
YcnagkysaHHs, 3uenneHe 3i CTaTTio.

XPOMOCOMHMI aHANI3 AK METOoA, BUABAEHHA NOPYLIEHbL Y
CTPYKTYpi KapioTuny.

CnagKoei 3aXxeOpiOBaHHA | Baagu AKCAWHW, 3aXBOPIOBAHHA
AOAUHK 31 CNAAKOBOD CXUABHICTIO, IXHI NPUYMHU. CyuacHi
MONEKYNAPHO-feHETUYHI MeToAN A0CAIgKeHb CMAAKOBOCTI
SIOANHU,

3HATU I PO3YMITH
Apasuno YUCTOTH rameT. 3aKOHU OAHOMAHITHOCTI FIDPUAIB NEPLIOro NOKOARIHHA (AOMIHYBaHHA), |
po3lensieHns, HE3aAEKHOro KOMBIHYBAHHA O3HAK, IX CTAaTUCTMYHMIA XapakTep. MpomixHUA
XapaKrep yCrnagkyBaHHA {HenosHe AOMIHYBaHHA). KOAOMIHYBAHHA HA NPUKA3AI BU3HAYEHHA
FPYn KpoBi Aoanan. LIUTOAOrYHI OCHOBM 3aKoHIB cnagkosocTi . MeHgeAaa. NpUunHm BiaxuneHs
npy po3WENAeHHI 3a (QEeHOTUNOM BiA TUMOBUX KINLKICHUX CNIBBIAHOWEHL, BCTAHOBAEHWX
. MeHaenem. TunNu B3aeMoAil anenis OQHOFO Ta Pi3HUX TeHiB. MexaHi3mMM BU3HAYEHHA CTaTi.
MpuunHu  3uennenoro {y TOmy 4MCni 31 CTaTTIO) ycnagkyBanHA. OCHOBHI MONOMXEHHA
XPOMOCOMHOT Teopil CnagkosocTi, MpuUuUHKM CNagroBux 3axBOpOBaHb MOAWHU. CyyacHi
MOAEKYNAPHO-TEHETUYHI METOAU AOCAIAMEHL CNAAKOBOCTI MOAUHKW. 3HAUEHHA MOHATL i
TEPMIHIB: CTaTeBI XPOMOCOMM, aAyTOCOMW, TOMO- Ta reTeporameTHa (TaTh, aHanisywoue
cXpewysaHHsa, reHoQoHa, CNAAKOBI 3aXBOPOBAHHA.

YMITU

Po3pi3HaTH: TUNK B3AEMOA|I anenis OAHOID reHa {(NOBHE AOMIHYBAHHA, HEMOBHE AOMIHYBaHHA,
KOAOMIHYBAHHA), TUNU YCNAAKYBAHHA O3HAK Yy AIOAUHMK (ayTOCOMHO-PELECUBHE, AaYTOCOMHO-
AOMIHAHTHE, 3u4ennede 31 CTaTTio). BusHauaTv: po3noain  $eHoTUNIe Haw@AKie nican
CXpeLyBaHHs OpraHiamie 3 NeBHUMU reHoTMNamu (i HaBNAKK); MOXAUBI FEHOTUNW NPU JAHOMY
denoTuni (i HaBnaku). AHaNI3yBaTM: KapioTUNn, PoaoBOAWM  NOAUHK;  pesysabTaTH
moHoribpugHoro i AuriBpuUAHOro CXpewyBaHHA | BUM3HAY3TU TUM YyCNagKyBaHHA O3HAK.

NopisHoBaTH HACAIAKW 3HANI3YIOUOrO CXPellyBaHHA MPU HE3ANEKHOMY Ta 3YenNeHOomy
yCnaakyBaHHi. Po3e’a3yeatu TUNOBI 3agaui 3 reHeTUKM HA: MoHoribpugHe | awribpugHe
CXPEWYBAHHA; B33EMOAII0 aAeAiB OAHOrG reHa (noeHe i  HenoeHe AOMIHYBaHHSA,

KOOOMIHYBAHHA); 3YenaeHe 3i CTaTtTio ycnagkysBaHHA. OOrpyHTOBYBATU: WIAICHICTE reHoTuny;
3HAYeHHs BUBYEHHA 3aKOHIB CNAAKOBOCTI AAA NPAKTUUHOT AIAABHOCTI A AUHUA.

2.3

3aKOHOMIPHOCTI MIHAMBOCTI OPraHiamis

Moaudikauiina (Hecnaakosa) MiHAMBICTb, Ti NPUUUHK.
Hopma peakuii. BapiauitHuii pag Ta sapiauinHa KpMBa.
CnapkoBa MiHAUBICTE Ta §i euan: kKombiHATUBHA |
myTauiiHa. Jxepena komBiHaTUBHOI MiHAMBOCTI. MyTauii
Ta TXHi BAACTUBOCTI. TUNWU MyTauil (FeHOMHI, XPOMOCOMHI, !

3HATU | POIYMITU

Arepena KOMBIHATUBHOT Ta MYTauiAHOI MIHAMBOCTI. NpUYMHKU MOoANPIKALIRHOT MIHAMBOCTI.
NPpUYUHU BUHUKHEHHA MyTauin. Poab B3aEMOAI FEHOTUNY Ta YMOB AOBKIAAA ¥y POPMYBaHHI
$eHoTMNy. ApanTUBHUIA XapakTep MOAUPIKALIMHNX 3MiH. SHAUEHHA KOMBIHATUBHOT MIHAWBOCTI.
BnacTMBOCTI MyTaLid. 3HAYEHHA MyTaLin y‘uﬁg&qﬁ—m ;km'ri AMOJMHU. 3aKOHOMIpPHOCTI
KOMBIHATUBHOT Ta MYyTaUiAHOI M!Hnuaoaiﬁﬁuau@'ﬂ
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TOUKOBI; COMATUMHI Ta reHepaTusHi). MyTtareHHi gakTopu
{$iznuni, ximiuni Ta Bionoriuwi).

MIHANBICTL, MOAMIKALINHA MIHAUBICTL, HOPMA peaKuil, MyTauii, MyTareHHi ¢pakTopu.

YMITA

Bu3HauaTu NPaBUAbHICTb 3aCTOCYBAHHA BKA3aHUX NOHATL | TEPMIiHiB. PO3NI3HABATU CN3AKOBY i
HECNaAKOBY MIHAMBICTL; BMAW CNAAKOBOI MIHAWBOCTI. PO3pi3HATH: myTareHdi $akTopu; TUNK
MyTauin. TMOpiBHIOBATA: BMAW CNAAKOBQT MIHAWMBOCTI; MyTaLIMHY | MOAVUDIKALIMHY MIHAUBICTE.
AHanizysatu: Bapiayiiuni pag i eapiauiidy Kpuey.—OOFpYHTOBYBATU: 3aX0AWU 3aXUCTY
OPraHi3My Bif BNANBY MYTAareHHUX YMHHUKIB; pOAb MYTALIA B €BOIOUIT OPraHismis.

2.4. | Cenekuin opraHismis. biotexHonoria 3HATU | PO3YMITU
MoHATTA nNpo  CcOPT POCAMH, nNopoay TeBapuH, wTam | MeToan i 3asaaHHA cenekuii. OcoBAMBOCTI ceneKkuii pPOCAMH, TBAPUH, MIKPOOPraHismie.
mikpoopraHizmis. Wryudauit po6ip (ingmBigyanoHUiA Ta | 3HAUEHHNA: 3aKOHIB rEHETUKKU A8 CeNekuii; NoAINACIaii B cenekuii pocanH, BionoriyHe 3HaveHHs
macoeuit). CnopigHeHe | HecnopigHeHe cxpelyBaHHa, | ABUWEA reTeposucy. MpuuuHM reteposucy. Cnocobu NOAOAAHHA CTEPUALHOCTI MiKBUACBWUX
MiKBUAOBA (BigaaneHa) ribpuamsauis, ix reHetwudi Ta | ribpuaie. MpUHUMNW CTBOPEHHA Ta 3aCTOCYBAHHA rEHETUMMHO MOAVGDIKOBAHUX | XUMEPHUX
6ionoriuni HacNiaKkW. TeTepPO3nC Ta NOro reHeTUYHi OCHOBU. | OpraHizmis. HaNpAMKW A0CAIAMKEHb Ta CYY4aCHI AOCATHEHHA BIOTEeXHONOrNW. 3HAYEHHA NOHATL i
MOHATTA NPG OCHOBHI METOAM | 3aBAAHHA CeneKul, TEepMiHiB: COpPT, NOpoAd, WTam, wWTy4Huin Aobip, ribpuausauin, HEpuauHr, aytbpuaunr,
MeToan MONeKYNAPHOI TeHETMKU SAK OCHOBA CYY4aCHWX | reTeposuc, KNOHYBaHHA, KAOH, reHETUYHO MoAnGIKOBaHI OpraHismu, xumepu.
GIOTEXHONOMW: NONIMEPA3Ha AAHLIOTOBA peakuin, reHna | YMITHU
iHxeHepia, knaoHyeanHa [AHK, KAITMHHA  iHxeHepia. | BU3HA4aTM NPasmAbLHICTL 3aCTOCYBAHHA BKA3aHWX NOHATL | TepmiHie. Po3pisHaTh: ¢Gopmu
KnoHyeaHHA  Opradismie. feHeTWYyHo MoAudikoBaHi | WTYYHOrO ACBOPY, CMCTeMU CXpeulyBaHb OPraHi3mie. BU3HAYaTU reHeTUYHI HacNigKu Pi3HuX
opravizamm (TMO): NpUHUMNK CTBOPEHHA | HaNPAMKW | CHCTEM  CXPEellyBaHb  OpraHiamis.  [IpOrHO3yBaTM  HACAIAKW  3aCTOCYBAHHA  Cy4acHWX
BUKOPUCTaHHA. bioTexHonorin. OuiHIOBaTM nNepeBarn Ta MOXKAUBI  PU3UKU  BUKOPUCTAHHA [EHETUYHO-

mMoaUdIKOBaHUX OPraHismiB,

Po3gin 3. biopiaHomaHirra

3.1 | CMcTemaTMKa — HayKa NPo PisHOMAHITHICTL opradismie 3HATU | PO3YMITU

BiOPI3HOMAHITTA HaWOl NAaHeTU AK HACNIQOK eBoAlouil.
CyyacHa cMcTema OpraHidHOro CBiTy {(gomeHn: Apxei,
bakTtepii, Eykapiotn). OCHOBHI TaKCOHOMIYHI 0AWHWLI, AKI
3aCTOCOBYIOTE Y CUCTEMATULI OpraHi3mis. Bua Ak ocHoeHa
CUCTEMATUYHA 0AUHUUA. BionorivHa KoHUenuia BuAy.
CyvacHi kputepii suay. [MoHATTA npo  dinoreHeTnuHy
cucrematuky. Cnocobm  rpadiuHore  BigoGpaxeHua
CNOPIAHEHOCTI CUCTEMATUUHUX TPYN OpraHiamis.

Cy4acHy cucTemy opradidHoro ceity. CydacHi NpMHUMNKY HayKOBOT CUCTEMATUKK OPraHi3mie.
OCHOBHI TAKCOHOMIYHI OAUHUL. MPUHLMN IEPAPXIMHOCTI TAKCOHIB ¥ cucTemaTuui. Npuuumn
noABiHHWUX Ha3B opraHiamis. CyTHicTb GionoridHoT kKoHUenLii Bnay. CydacHi KpuTepii enay.
3HA4YEHHA NOHATDL | TepMiHIB: BIOPI3HOMAHITTA, AOMEH, TAKCOHOMIYHA OAUHNLA, CUCTEMATUKA,
HOMEHKNATYPa, KNacudikaLia, sua, TakcoH, dinoreHes, QinoreHeTUUHA CUCTEMATUKS,
moHodineTuyHa rpyna, kKnaporpama, QinoreHeTuyHe gepeso.

YMITHU —
3L

BuaHauaTu: ﬂpaBMilelCTb 3aCTOCYBaHHA BEAZHMXNOH é T Tﬂi)MlHlB TAaKCOHOMIYHE NONOKEHHS
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CUCTEMATUUHUX MPYN OPraHiamie. BCTaHOBAOBATM piBeHbL CNOPIAHEHOCTI BUAIB Ha NIACTaBI
aHanisy ixKix rapioTunis.

3.2 | Bipycu. Bipoigu. fMpioHun 3HATU | PO3YMITU
Ocobnuneocti  opradizauii Ta ¢yHKUjOHYBaHRA BipyciB. | XimiuHWIA cknag, ocobnaumeocti OByaoBuM Ta BIATBOPEHHA BipyCiB. MexaHi3MWU NPOHUKHEHHA BIPYCiB
FiNOTe3n NOXOAKEHHA BipyCiB. Ponb BIpyCiB y €BOMOUIT, | B OPrarismn n0gnHK, TRAPUR, pocanH, Baktepin. tnaxu Buxoay Bipycy i3 kNiTUHKU. Bnaus sipycy
NOKHATTA NPO FOPU3OHTANIbHE MNepereceHHs reHis. Wnaxu | Ha kniTuHy-xas3aHa. TPURASAM 3aXBOPKIBAHL NOAWKK, AKI CNPUMUHAIOTL Bipycu (Noniomienit,
NPOHWKHEHHA Bipycie 8 OpraHiamm pocaus, TBapuH Ta | rpun, CHIA, renatut, eHuedanit, kip, napotut, PBI}. 3raueHHA NORATL i TepmiHie: BipycH,
noaven.  Baaemopin  BIpYCiB 3 KAITMHOIO-Xa3aTHOM. | kancug, cynepkancug, Bipoigu, Npiorn, BakuuHauis, GioaorivHuin meron, 6opoTubn.
BUKOPUCTAHHA  BIpYCiB Y TEHETUYHIN  iHXeHepil Ta | YMITU
BionorivHux metogax BopoToby 3i wWKigAMBumn Bugamu. | BUSHa4aTU NPABWABHICTb 3aCTOCYBAHHA BKA3AaHWX NOHATL | TEPMIRIB. BidyanbHO po3ni3HaBaTH Ta
NpodinakTnka BipyCHUX 3aXBOPOBaHbL AoAURK. [OHATTA | xapakTepusyBaTu DakTepiodard, ageHoeipycH, BIpyCH THOTIOHOBOI  MO3alkK, rpuny,
NPO BaKUMHALIO. imyropediunty nwoauHu. OBIpyHTOBYBATK 3axoan npodinakTMKM BipYCHWX 3axBOPKBaHb
MNoHATTA NP BipOIAU, NPIOHM. AOAUHU, HEOBXIAHICTL rNO0BANBHOTO KOHTPOAK 3a BipyCHUMM THOEKLIAMU NIOAURK, TBAPUH |
POCAUK B CYHaACHUX yMOBaX. OuiHIOBATM NEPCNEKTUBU BUKOPUCTAHHA BipyCiB y DioTexHonoriax.
3.3. | MpoKapioTU4RI opraHizmm 3HATU I PO3YMITH
ByaoBa knitTMHK npokapiovis. MNpokapioTuuHi opradismu | Byaosy KAITMHM npokapioTis. OcoBAWBOCTI OpraHisauil, MUBAEHHA, AMXAHHA, PO3IMHONKEHHA
(apxei, Gakrepii), ocoBAMBOCTI ixHLOT QpraHi3auii Ta | NPOKAPIOTUYHUX OpPraHizmiB. 3HauyenHa apxen | baktepin. puxknagu 6Gaktepid (KWMwkosa
HYHKLIORYBAHHA. TUNK XuBneHHA {PoTo- | xemocuHTes, | nanuuka, xonepHun BibpioH, 30n0TUCTMI cTadinokok, uiaHoOakTepii: CnipyniHa, HOCTOK).
retepoTpodHe} i AuxanHa (aHaepobue i aepobHe} | MpUkNagmu 3axBOpoBarb MIAURKK, fAKI CNPWUYMHAITL Baktepil (aHriHa, awdTepia, Kawnwok,
NPOKAPIOTUUHUX OpPraHiamis. PosmHOMeHnsa (noain Ta | Tybeprynbos, xonepa, Tud, ckapnatuHa, BOTyAI3M, CanbMOHEALO3, NpPaBellb), WAAXK IXKLOT
BPYHBbKYBAHHA KAITUH) | 0BMIH cnaakosolo iHbopMauielo | nepegadi. 3HAYEHHA NOHATH | TEPMIHIB: NPOKAPIOTUYHI OPraHiamK, Hykneoin, koH'iorauin,
{kon’lorauisn) y NpoKapioTMYHMX OpraHismie. B3aemo3e’A3KM | iHUMCTYBAHHA, MYyTYasi3m, KOMEHCaAi3m, napasutusm, HiTpudikadia, aeHitpudikauis,
NPOKAPIOTUYHUX OPraHiamie 3  iKWUMK  oprakiamamu | azoTdikcauin.
(myTyaniam, komeHcaniam, napasutusm). Poab npokapiortie | YMITU
y NPUPOAI Ta XWTTi AloauHKU. XBopoboTeopHi Gaktepii Ta | BU3HAUaTK NPABMALHICTL 3aCTOCYBAHHA BKA3aHWX NOHATL | TEPMIHIB. Bi3yanbHO po3nisHaBaTK
3aXBOPIOBAHHA  AIOAMHKM, WO HUMM  BUKAUKaOTbCA. | dopmu BakTepin. PospisHaTyi apxel i Gaktepin. NopisHiosath ByaoBy KAITUH NPO- Ta eykapioTie.
MNpodinakTnka Ta NikyBaHHA BaKkTepianbHKUX 3aXBOPIOBaHbL. | BCTaroBAIOBAaTM TMN B3aEmMO3B’A3KIB NPOKAPIOTIBE 3 iHWMMKM opraHismamu. O6fpyHTOBYBaTH
3axoAan NPoQINAKTUKM Ta NiKyBarHA DaKTepianbHUX 33aXBOPKBaHL. CQUIHIBATU NEpPCNeKkTUBW
BUKOPUCTaHHA BakTepin y GioTexHonariax.
3.4 | BoaopocTi 3HATU | PO3YMITU
OcobauBoctri  GypoBu  Ta  npouecie  xuTTegianbHocTi | Ocobausocti Gyposu Ta npouecis KUTTEA] ‘/mep , DilaTomoBux, Bypux, 4epeoHUX
OAHOKNITUHHUX  Ta  BaratokNiTUHEMX  BOAOPOCTEN. | BOAOPOCTEN. MOWKNPEHHA, PISHOMAHITHIZIN | t._aﬂaﬁéﬁﬁn,e ,éog&gocreﬁ @n%ﬂfﬁ
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(xnamipomoHapa, xnopena, ynoTpUKC, cniporipa, yabea),
Qiatomosi BoaopocTi (NiHyAapia, Hasikyna), Bypi sopopocTi
{naminapia, ¢ykyc, capracym), epsoHi 80A0POCTI
{nopdipa, dinodopa, kopanina).

npeacTaBHUKiIB. HeobxigHi yMOBW ANA NOWMPEHHA BOAOPOCTEN. 3HAYEHHA NOHATL | TePMIHIB:
300CNOpU, TANOM/CAaHB, NipeHOIA.

YMITHU

B13HaYaT NPaBMABHICTbL 3aCTOCYBAHHA BKA3aHUX NOHATL | TEPMIiHIB. Bi3dyanbHo po2ni3HasaT Ta
XapakTepu3yeaTu BKazaHi Buau _oaopoctei. MNosacHiwsatm ocobausocti Byaosu BogopocTeit AK
pe3ynsTaT agantauii 40 Cepea0BULLA MELUKAHHA.

3.5

Pocauuun. BereTaTtvBHi opranu Ta mutvesi ¢yHKUIT pocauH
KAiTuHu pocand. OCHOBHI rpynu TKAHUH POCAUH: NOCTIAHI ~
NOKPUBHI {WKipOYKa, KOPOK), NPOBiAHI {CYaWHM, CUTOBUAHI
TpyBKu), ocHoBHI {PoTOCUHTE3yI0Na, 3anacaiona, B TOmy
YACNL eHO0CTIEPM, MEXaHiYHA); TBipHI — BepxiBKOBa |
Biuna.

3aranbHa XapaKTePUCTUKA POCAUH. 3HAYEHHA POCAUH.
KopiHb. Bugu kopeHie (ronoBHu#, poaaTtkosi, 6Giuxi).
KopeHeea cucTema Ta 1l TUOM {CTPUMKHEBA, MUMKYBATa).
30HU KOopeHa Ta X PyHKUii. BHyTpiwHna Bygosa Kopedsa B
30Hi KOpeHeBUX  BONOCKIB. BuaosmiHu  KopeHn
{ropeHennopn, GynbbokopeHi, AVX3AbHI, ONOPHI, YinKi,
NOBITPAHI, KOPEHi — NPUCOCKN).

MariH, A0r0 OCHOBHI YaCcTUHKU (BY30/, MiXKBY3/A, INCTKOBA
nasyxa). TUNK NaroHiB: NPAMOCTOAUI, BUCXIAHI, BUTKI, Yinki,
nNoB3y4i, ChaHki. BpyHbKa -~ 3a4aTKoBMI nariH. Byaosa
BpyHBKN {NYCKU, KOHYC HAPOCTAHHA, 3a4aTKOBI NWCTKWU).
PisHOBMAM OpyHbOK 33 pO3TAWYBAHHAM Ha MaroHi
{eepxiekosa Ta GiuHa/nasywHa/), 3a Gyposow (eeretatusHi
Ta reHepaTMBHI/KBITKOBI/}). ByaoBa narowa: crebno Ta
AUCTKU.  TanyKeHHA naroHa, ¢$oOpPMYBaHHA  KPOHMU.
BuaosmiHn naroHa: nigsemHi (KopeHesBuwe, nig3emua
crebnosa  Gynbba, uubynuna, Oynebounbynauna) Ta
Hag3emHi (Byca, BYCMKM, Hagsemua crebnosa 6OynwbHa,
KONIOYKK).

Crebno. BHyTpiwna Oygosa pepee’anncroro crebna
(cepuesuna, pepesuHa, kambin, ny6, KOPOK, CePUEBUHHI
NPoMeHi, piuHi KinbLa).

3HATU | PO3YMITU

OcobaupocTi OBygosu KNiTUH POCAUMH. TUNKU POCAUHHUX TKAHWUH, 1X Byaosy | GyHKuil. O3HaKM, AK
BIAPI3HAIOTL POCAMHU Bif (HWMX eYKAPIOTUMHUX OpraHiamis. MYHKUiT BEreTaTuBHUX OpraHis
pocavH. OcoBAMBOCTI 30BHIWHLOT | BHYTPIWHLOI ByA0BU BEreTaTUBHUX OPTraHiB POCAUH,
0cobauBOCTi BYA0BM KOPEHENNOAIB, NiA3EMHUX BUAO3MIH Narora. bionoriyHe 3HaveHHA
BUAO3MIH BEreTaTMBHUX OpPraHis. B3aemoO3B’A30K MK YACTUHAMM POCAMHHOTO OpPraHismy.
MexaHizmu, AKi 3a0e3neuyloTh NepemillleHHA PeYoBUH NO PocauHi. OcobAUBOCTI | 3HAYEHHA B
HUTTI POCAUH  MIHEPANLHOMD KUBAEHHA, NPOUECIB (OTOCUHTE3y, AuXaHHA, TpaHcnipayii,
ANCTONAAA. YMOBU, HeoOXigHi anAa 3giicHenns oTocunTesy. Cnocobu peryaauil TpaHcnipatii.
Bnaue Ha piBeHb TpaHCNipauii CTaHy atMochepyn HABKOND AUCTKA, CTaHy FPYHTY, PO3MIpy i
KiNbKOCTI MMCTKIB, KiNbKOCTI npoguxis. MpUCTOCYBaHHA 40 3MEHLLEHHA TpaHnipaii. Perynatopu
POCTY POCAMH. 3HAYEHHA MOHATL | TEPMIHIB: CYAUHHO-BONOKHMUCTUIA NYJOK, KamBil, Kcnnema,
$dnoema, BUCXIAHUIA | HUZXIQHUIA NOTOKM PEUOBUH, KOPEHEBUI TUCK, NPUCUCHA CUAa JIUCTKIB,
diToropmonu, GiToHUMAN, BIYHOIENEHI POCAUHMN.

YMITHU

BM3HAUATU NPABUALHICTL 3aCTOCYBAHHA BKA3aHMX NOHATL | TEPMIHIB. BizyansHo po3ni3HaBaTH Ta
XapaKTepPM3yBaTH: TKAHWHU POCAUH, BETETAaTUBHI OPraHKU POCAN; BWOW KODEHIB; TUNN KOPEHEBUX
CUCTEM; BUAO3MIHW KOPEHSAI; 30HM KOPEHA; EeNEMEHTU BHYTPIWHLOT OYA0BM KOpPEHA Ha
IONEPEYHOMY 3pi3i; €NEMEHTU NArcHa; TUNW rANYKEHHA NAroHa; TUNW NAroHIB, BUAOG3MIHU
NaroHa; €NeMEHTU BHYTPIWHLOI Byaosun AepeB’AHUCTOrO CTehna; enemeHTU 30BHIlHLOI Ta
BHYTPIWHLOT BYAOBU NWUCTKA; TUNWU KUAKYBAHHA T3 MUCTKOPO3IMIWEHHSA; NPOCTi Ta CKNAAHI
ANCTKKU; YEepewKoBi Ta CMAAYD INCTKK; NasywWwHi AUCTKWU; enemeHTu OyaoBu BpyHbkW; Tunu
6pyHbOK. MOPIBHIOBATU: MUYKYBATY Ta CTPUXKHEBY KOPEHEBI CUCTEMU; FTEHEPATUBHI | BEreTaTUBHI
OpyHEKM 33 ByA0BOIO | GYHKLiIsMK; npouec GOTOCUHTE3Y | AUXAHHA Y POCAUH. YCTAaHOBAKBATH,
BIANOBIAHICTL MiXK KAITMHAMUW | TUNamu POCMATII - TKAHNH; 833EMO3B'A30K Mk Byaoeoto Ta
PYHKLIAMU POCAVHHUX TKAHUH; Bsaegﬁﬁaﬁd}(' bk ‘mosom Ta PYyHKUIAMU BereTaTMBHWUX

SAWHH G :
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JincTok: 308BHIWHA 6Oyaosa (OcHOBA AMCTKA, Yepewok,
SIUCTKOBA NAACTUHKA, NPUAUCTKKW), eHyTpiwHA OGyaosa
(ocHoBHa TKaHWHa- cToenyacta i rybyacta, npoanxm,
HUAKkn (gepesuHa, ayb), KyTUKyna, WKIpouka), GyHKuii.
MUAKYBAHHA AUCTKIB: napanenbHe, Ayroee, NanbyacTe,
nipyacte, suabdacTe. JSIUCTKOPO3IMIWEHHA: nNoYeproee,
CYNPOTUBHE, KiAb4acTe. BuAO03MIHM  AUCTKA  (BYCUKW,
KOMKOUKM, AYCOUKM, AUCTKU-NACTKU KOMAXOIAHUX POCAUH).
ANucronag,  MutteBi  PYHKUIT  POCAUH:  KUBAEHHA
{miHepaneHe, $oTOCUHTE3), AWXaHHA, TpaHCNipauin.
MNepemileHHA peyYoeuH No POCAUMHI. PicT t po3BUTOK
pocauH. Pyxu pocaun (pocToet, rirpockoniuni}. Perynauis
HUTTEBUX GYHKLN Y POCAUH.

AK Pe3yNALTaT NPUCTOCYBAHHA TX A0 MUTTA HA CyX0A0Ai. [loBOAUTU LLIAICHICTE OPraHi3My POCAUH.

3.6

FeHepaTUBHI OPraHu NOKPUTOHACIHHUX POCANH

ByA0Ba KBITKU: KBITKOHIMKKA; KBITKONOME; TMMUHKA (NUARAK,
rHizga 3 nuakom, ByaoBa NUAKOBUX 3epeH, TUYMHKOBA
HUTKA); YaWoAUCTKM (Yaweuka), nemocTku {BiIHOUOK);
OUBITMHA, MaTOUYKa (NPUUMOYKE, CTOBNYMK, 3aB'A3b
(BepxHA | HUMKHA) 3 33POAKOBAMM  MILIKAMM B HACIHHUX
3auaTkax). PyHKUl  KBITKW.  Pi3HOMaHITHICTL  KBITOK
{oaHOCTaTEBI Ta ABOCTATEBI, F0AI, 3 NPOCTOIO Ta NOABINHOK
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 pIi3HOBUAM (CaMO3ANUAEHHA Ta NEepexpecHe
3anuaerHA). OCHOBHI cnocobu nepexpecHoro 3anuaeHHA
(3a ponomorow BiTRPY, KOMmax). Aaantauii pocavH Ao
cnocoby 3anunenHa. MoagifiHe 3aNAIAHEHHA Y KBITKOBUX
POCAUH.

YTBOPEHHA HaCiHUHU Ta DAoAdy. PyHKUT HACiHMHW Ta
naoay. Byaosa HAacCiHMHM: WKipKa 3 OTBOPOM, 3apPOA0K
{3apogroeun KOpiHeub, niacim’'agonsHe KOHO,
cim'apona, pybuuk). byaosa naoay (TPbOXWAPOBa CTIHKA i

3HATK | PO3YMITU

Byaosy i GYHKUIT KBITKK, HaciHWHK, 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 | TepMiHis:
nunkosa TpybKa, NUAKOBXif, eHaoCNepM.

YMITU

BizyanbHO po3Ni3HaBaTW Ta XapaKTepuU3lyBaTW: enemeHTW OyA0BW KBITKWU, HACIHUHW;  KBITKW
OAHOCTaTEBI Ta ABOCTATEBI, roAi, 3 NPOCTOID Ta NOABIMHOK OUBITUHOK; TUNKU CYLBITH; TWUMK
nnogie. PO3pi3HATU: ABOCTaTeBi, OAHOCTATEBI, CTEPUAbLHI KBITKW, OAHOAOMHI T3 ABOAOMHI
POCAWHK; KBiTKM 3 NPOCTOK Ta MOABIMHOK OUBITMHO; NPOCTI Ta CKAAAHI CYUBITTA; CyXi
{PO3KPUBHI W HEPO3KPMBHI) Ta COKOBUTI NNOAW; OAHOHACIHHI Ta 6araToHaciHHi naoam.
AHanisysatn $opmyny KBiTKM. BCTAaHOBAIOBATU B3AEMO3B'A30K MiX Gya0BOKO Ta PyHKLiAMK
YACTUH KBITKU. BusHauatu: cnocib 3anunenHs 3a ByA0BOIO KBITKW; CNOCI6 NOWKUPEHHA NAOAIB 33
ix Bygosoto.
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HaciHnHa). Tunu naogis: cyxi (cim'AaHKa, 3epHiBka, ropix,
616, kopobouKa, CTPYYOK, CTPY4YEUOK), COKOBWTI {npocTi -
KICTAHKA, rapOy3mnHa, Aaroga, nomepaHeub, ABAYKO; 36ipHi -
36ipHa KICTAHKA, CYHUYUHA; cynaiaan. MNepiog cnokowo Ta
YMOBU NPOPOCTAHHA HACIHVHMN.

3.7 | PisHOMaHITHICTb POCAKH. POIMHOMKEHHA POC/IUH 3HATU | PO3YMITU
(lOHATTA NPO  KUTTEBUA UMKA pocanH  (ueprysaHus | 3aranbHi O3HAKM POCAUH yKazaHux rpyn {0co6anuBoCTi Bya0BM Ta PO3IMHOMKEHHA, NEPEBAXAIOYE
HeCTaTEBOrO Ta CTATEBOrO NOKOAIHL). Yy KUTTEBOMY LMWKAI NOKOAIHHA, Horo ocobaveocti). Bnaue ocobnusocrenn OHyaosu i
3arafnbHa  XapakTepuCTMKAa, OCOBGAMBOCTI NOWWPEHHA, | PO3MHOKEHHA Ha  MOWUPEHHA  POCAUH.  [pUYMHKM, WO  3yMOBAKOKOTE  NaHYyBaHHA
3HaYEHHA  MOXiB, NMAyHiB,  XxeCcwie, NANOPOTEN, | NOKPUTCHACIHHMX POCAWMH Y Cy4acHin ¢iopi. BigmIHHOCTI OAHOAOABHUX NOKPUTOHACIHHUX.
rONOHACIHHUX, NOKPUTOHACIHHKX. 3HAYEHHA Y NPUPOAI Ta HUTTI NKANHU POCAUH YKA3aHUX rpyn. POpMU | CNOCOBU PO3MHOMKEHHSA
Pi3HOMAHITHICTL pocavn: Moxu {(noaiTpux, mapuwaduis, | pocand. BionoriyHe 3HAYEHHA BEreTaTUBHOTO PO3MHOMEHHA POCAVMH. 3HAYeHHA NOHATL |
charnym); NaayHu (cenariHena, GapaHeub 3BMYANHUN, | TEPMIHIB: PO3IMHOMEHHA, MUTTEBUIA UMKA, CNOpa, cnopodit, rameTodit, cnopaHrii, rameraHrii,
nnayH OGynasoenaHui); Xsowii {XeOw, MOALOBWH, XBOLL | apPXEroHil, aHTepuail.
Aicosuit); Manopomi (WUTHUK YONOBIYMIA, OPAAK, AUCTOBKK, | YMITU
CTPAYCHUK, CanbBiHia); fosnoHaciasi (rinkro asononatese, | Busnauatv npasuabHiCTh 3aCTOCYBAHHA BKA3aHUX NOHATL | TepMiHie. BisyanbHO po3nizHasati Ta
TAC ArAHWA, TyA, KANApuWc, COCHA, AAWHA, MOADMHA, | XapaKTEepPU3yBaTU: BKA3aHi BUAN pOcauH; cnocofi BEreTaTMBHOIO PO3MHOMKEHHA (HUBLIOBAHHA,
ANOBEUD, KeAP, BEALBIYIA AMBOBIKHA, edeapa, CaroBHUK); | wenneHHn, BiaBOAKaMKU, KOPEHEBUMM NAPOCTKAMK, BUA03MIHEH MU NAroHaAMK}.
lokpumonaciHHi {Kanycraui/XpecTousiTti/: rPUUMKK, | PO3pPI3HATU. CTaTEBE | HECTaTeee NOKONIHHA MOXiB, NANOPOTEN, XBOWLB, NAAYHIB; PopMM i
peAbka AWKa, Kanycra, ripuvun, panc, Po30Bi: CyHUUA, | cnocoBu pO3MHOKEHHA POCAUH. MOPIBHIOBATH: CTAaTEBE | HECTATEBE PO3MHOXKEHHA POCAUH;
wunwuKa, ropobuna, abayws, BMWHAS MUTTEBUNA LUMKA POCAUH, WO POIMHOMKYIOTb CNOPAMU | POCAUH, O POIMHOKYIOTBCA HACIHHAM,;
BoGoei: Fopox, keaconn, kowlowmHa, pobinia/Gina akauin/, | rononacinmi i NOKPUTOHACIHHI POCAMHY 33 BYA0BOIO | OCOBAMBOCTAMN POIMHOKEHHA.
A UepHa; MNMacnboHOBI: NETYHIA, NACNIH, TIOTIOH, KAPTONAA,
TOMaT, nepeup; AWCTPOBI/CKAAAHOUBITI/: COHALIHMK,
kynbbaba, Oyaak, pomawka, Boaowka; Lubynesi: yubyns,
yacHUK, vepemwa; AiNiAHi: TOALBNEH, Npoaicka,  Ainis;
3N0aKkoBi: KYKYpPYA3a, PUC, NUWEHULA, YKUTO, OBEC, QueperT,
nupin).
dopmu i CNOCOBN POIMHOMKEHHA POCAUH.

3.8 | Tpubu 3HATWU | PO3YMITU

3aranbHa xapaktepuctuka rpubis. OcobnusocTi Gyaoeu Ta
NPOUECIB MUTTEAIANLHOCTE  HA NPUKAALI WANWUHKOBUX,

BiamiHHOCTI rpubie sig pocaun i TBapuH. OcobaunsocTi Byaosu wanuHkosux rpubis, usineesux

rpubie, gpixxaxis. Ponb rpuGis y npupogai. 3Ha%ﬁ§—’éa—?ﬁ}73$§epminia Qi@ﬂ'wuﬂ),

usineeux rpubis Ta apixkaxie. [pubu canpotpodu, | ridu, naogose Tino, ocmoTpodHMi cnocib x mwg@pmﬁ,g, oTppbdu, c»m‘_&flﬁtaaom
napasutn, cumbioTpodu. 3HaueHHs rpubis y npupoai Ta | ymITU AR\ ‘310
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MUTTI N0anHK. PisHOMaHITHICTE rpubis: wanuHkosi rpubu
{macniok, 6inuit rpub, NIAOCUYHKK, ONEHbKK, nedepuu,
Myxomop, 8niga noranka), usinesi rpubu (Mykop, nediumn,
acneprin), rpubu-napasutu POCAUH (TpyTOBUKM,
60POWHUCTO-POCAHI, CANKK, PisKKW). BUKOpPUCTaHHA rpubis
Y XapvoBiid NPOMUCAOBOCTI Ta GapMaKoNorii.

BU3HaYaTH NPABUALHICTL 3aCTOCYBAHHA BKa3aHUX NOHATL | Tepminie; BisyanbHo po3nisHasatv Ta
XapaKTepPU3yBaTH enemenT DYQ0BM WANUHKROBKX i UBineBux rpubis. PO3PI3HATU: WANWHKOBI Ta
usinesi rpubu; WanuHKoBi rprubu 3 TpybBuacTum i nnacTuHuacTum rimeHodopom. MNopisHOBaTU
NpPUHUANK  opraHisadii, ocobamnsocTi ByQ0BU Ta NpoUECH KUTTEAIANALHOCTI rpubis Ta iHWKX
EYKaPIOTUUHKX OPraHismie. BU3HauaTH B3AEMO3B’A3KM rpubis 3 iHWUMKU apradiamam. OUiHoBaTH
MOKAVBOCTI BUKOPUCTAHHA rpubis y rocnoaapcbKi AiIaNbHOCTI NI0AVHMU.

3.9 | NuwanHukm 3HATU | PO3YMITU
fvwaiinkn  —  acoujauil  cnpaskwix  rpubis 3 | OCOBAUBOCTI BYRoBM TanOMY i KMBAEHHA ANWATHUKIB. CNOCOOU PO3MHOMKEHHA NUWARHUKIB.
POTOCHHTEIYIOMMMM  OpraHiamamun  (BoaopocTamu  Ta | MPUYMHK, WO 3YMOBAOIOTL BUTPUBAAICTL AKILANHUKIB. 3HAYEHHA NOHATL | TEPMIHIB: CraHb
uiaHobakTepiamm). Byaosa Ta ocobaueocTi | (Tanom), pusoiaun, copeaii, isngii, bioingukaTopu.
HUTTEAIANLHOCTI {KMBNCHHA, PO3MHGKEHHA) NUWanHKKIB, | YMITU
HakunHi (nekawopa), AuctysaTti (napmenia), KyWMUCTi | BU3HAYATH NPaBULHICTL 3aCTOCYBAHHA BKA3aHWUX NOHATD | TEPMIHIB; Bi3yanbHO po3nizHasaTtv Ta
(knagoHina) AMWaRHKKK. 3HAYEHHA NUWANHUKIB Y NPUPOAT | xapakTepu3ysaTn BKasaHi BMAKW AWWANHWKIB; PO3PIZHATY HAKWNHI, AWCTYBATI, KyWMCTI
Ta WWUTTI IIDAUHN, SIKWANHUKK FTOMEOMEPHUIA Ta TETEePOMEPHUIN TaNOMMK.

3.10 | OAHOKAITUHHI reTepaTPOdHI EYKAPIOTUYHI OpPraHiamn 3HATU | PO3YMITH
BiAbHGKMBYYI | TAPAIUTHYUHI BUAK OQHOKAITHHHUX CepenoBnwa iCHyBaHHA, CNOCOBU POIMHONEHHA OJHOKAITUHHKX rETEPOTROPHNUX EYKAPIOTUHHNX
reTepoTPoPHUX eyKaPIOTUUHUX OpraHizmie. MewkaHui opraHiamis. byaoBy, O3HaKW Ta MPOABU KWTTERIANBHOCTI amebu npoTen, iHGy3opii-Typentku
npicHux Boaoim: ameha npoTen, indy3opia-Tydenbka. BigMIHHOCTI MiX @BTO-, reTepoTPOOHUMKM OpraHiamamu.  3HAYEHHA TNOHATL | TEPMIHiB
0co6anBoCTi HYA0BU Ta NPOLECIB MUTTEAIANBHOCTI reTepoTpodK, UMCTA, CKOPOTAUBI Bakyoni, TPaBHi BaKyOANi, NCEBAOHDKKKW, BIMKW, BEreTaTUBHE
{skMBNEHHA, AUXAHHA, BUAINEHHA, OCMOPETYAALA, PyX, AP0, FTeHepaTUBHE AAPO, OCTATOUHWUIA Xa3ATH, MPOMIMHWIA Xa3AiH.
NOAPa3NNBICTL, PO3MHONKEHHA, IHUKCTYBaHHA). Mapasutw | YMITU
AOANHK {an3eHTepitiHa ameBa, Manapifimui nnasmoaiii) ix | BU3Hauatn NpasunbHICTb 3aCTOCYBAHHA BRa3aHWX NOHATL | TepmiHis. BizyaneHo pO3Ni3HaBATH
0coBANBOCTI. 3aXBOPIOBAHHA, WO BUKMKAOTLCA Ta XapaKTePU3yBaTH BKa3aHi OQHOKAITUHHI reTepoTpodHi opraxismn Ta enemenTh ix byaosmu.
Napa3suTUYHUMK O JHOKAITUHHUMMK (amebHa au3eHTepia, O6rpyHTOBYBATH 3aX0an NPOPINaKTUKU 3aXBOPIOBAHD, WO BUKAKMKAIOTLCA NAPa3UTUYHUMY
Manapia), Ta ix npodinakTuka. OAHOKAITUHHUMYU OPraHi3Mmamu.,

3.11 | I'y6km 3HATH | PO3YMITH
F'y6kn — nepeuHHi  BaraTokniTWHHI  TBapuHM, wpo | Ocobausocti 6ygosu Tina rybok. MNpoUECH KUBAEHHA, AUXaHHA, BUAINEHHA, POIMHOMEHHA
nepe6yBaloTh Ha [AOTKAHMHHOMY piBHi  opranizauji. | TYOOK. CNoCi6 wuTTa ryGoK. 3HAUEHHA NOHATL | TePMIHIB: Me3ornes.

OcobamBocTi GynoBKU Ta NPOLECIE MUTTEAIANLHOCTI Ha
npukaai 6ogarn. Pose ryGoK y MPUPOAI Ta MUTTI AI0AMHN.

YMITH /’/——\
oCBIT,.

BusHauaTu NpasubHICTE 3aCTOCYBAHHA BkaaaHMQHﬂ‘aluiNﬁWHiNiSVaanO pO3Mi3HaBaTH
= + /'\" " N < | . ’ \
enemeHTn Bya0BK Tina ry6ru. PospisHaTh Tunyfidni ik ryeok. 1o, o\
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3.12 | CnpasKHi 6araTOKAITUHHI TBapUHW. 3aranbHi 03HaKK 3HATU 1| PO3YMITH
6yA0BU i Npouecie XUTTERIANBHOCTI OcobAnBOCTI OpraHisayii Tina TBapuH. OpraHun, CUCTEMU OPraHiB TBapUH Ta TXHI GyHKLI.
TkaHnHu TBApUH. TUNK cumeTpii Tina (ABOGINHa, Pi3HOMAaHITHICTE NOKPUBIB TiNA, OPraHie AUXaHHA, BUAINEHHA, OpraHiB YyTTA TBapUH. Popmu
pagiantHa). TRK NOPOXKHUKHK Tina (NepenHHa, BTOpUKHa, | POSMHOXEHHA, 3anNigHeHHA TBapuH. CTaTesi KNITUHK | CTaTesi 3aN03u TBAPUH. TUNK PO3BUTKY
amiwana). Mokpnem Tina. CUCTEMM OPFaHiB: onopHo-pyxoea | TBAPHH- MPOABKU KUTTEAIANLHOCTI TB.a[.JMH. 3HaH8b:IHH NOHATS i Tepmi_»diei TBAPUHW, ex‘ro,qetpma,
(30BHIWHIV Ta BRYTPILLKIN CKENET, riapOCKeneT, emo,qepm.a, Mmesonepma, tcl,uaomaposl uT.pumaposu TBAPMHW, CUMETPIA TiNa, NOPOMKHUHA TiNa,
N .. | noKkpuBM TiNa, NOAPA3AMBICTD, NPAMUI | HENPAMUIA PO3BUTOK, 3aNigHEHHR, repmadpoauT,
MYCKYNaTypa), TpaBHa CUCTema (3aMKHEHUA Ta HACKPI3HWIA .
. UMKA PO3BUTKY/ UTTEBUM LKA/,
KULLeYHUK, TPABHI 3a103U1), KPOBOHOCHA CUCTEMA YMITH
(samkrena, HesamKkuewa), HepBOBa cuCTema {audyska, BusHauaTW npasuabHICTL 3aCTOCYBAHHA BKAa3aHUX NOHATL | TepmiHie. BizyansHo po3nizHasaTH
raHrnioHapHa, TpybuacTa), pisHOMAHITHICTb OpraHis Ta XapaKTEPM3yBaTH OPraHi | CUCTEMM OPraHis TBAPUH, TUN KPOBOHOCHOT CUCTEMM, TUN HEPBOBOT
AnxaHKA (386pa, Tpaxei, Nerenesi miusku, nereni} i CUCTEMM, TUN cumeTpii Tina. NOpPIBHIOBAaTU: TPAHCNOPT PEYOBUH Y TBAPUH PI3HWX rpyn; TPaBHI,
BUAINEHHA (HUPKK, Manbniriesi Ccyannn, metaHedpuaii, KPOBOHOCHI, AUXaNbHi, HEPBOBI CUCTEMM TBApUH Pi3HUX rpyn; By A0BY CKENETa, FONOBHOIO MO3KY
npovoHedpuaji}. OpraHu 4yTra. NOAPA3AUBICTE Ta PyX. XxpebeTHUX TBAapuH. PO3pPI3HATM: BUAN CKENETa; TUNKM NOPOXHUHU Tifla; TMNKU PO3BUTKY TBAPWUH;
POpPMU PO3MHOKEHHA TBAPUH. CTaTeBI KNITUHH, cnocoBn nepecyBaHHA TBAPUH, TUN KMLWEUYHUKY, GOpMH 3anNNIAHEHHA.
3annigHenHa. PO3BUTOK TBapUH.
3.13 | NosegiHKka TBAPUH 3HATU I PO3YMITU
BpoaxeHa i HabyTa noseAiHka. Popmu NoBeAiHKkK Teapuu: NPHUCTOCYBANbHE 3HAUYEHHA NOBEAIHKOBUX peakUiil TBapuH. bionariuHe 3Ha4eHHA BPOAKEHOI Ta
AOCAIAHULBKA, Xapuosa, 3aXMCHa, rifichiuna, HabyToi noseainku TBapuH. Mpuknagu: mirpauifi TBapuH; cnocobie OpiEHTYBaHHA, KOMYHIKAA
PENpPOAYKTUBHA (NOWYK NApTHepi8, GaTbKIBCbKa noseajHka TBAPVH; GOPM NOBEAIHKM; BUKOPUCTAHHA TBAPUHAMK 3HAPAADL NpPaUi.
Ta Typ6oTa NPO NOTOMCTBO), TEPUTOpianbHa, COLanbHa. 3HauYeHHA NOHATL | TEPMIHIB: IHCTUHKT, HayquHa,. nose_,qiuka TBaPHWH, Mirpauis, XOMiHr,
Cnocobu opieHTygaHHA TBapuH. XomiHr. Mirpauii TeapuH. YIPYNOBaHHA TBADMH, ENEMEHTAPHA PO3YMOBA AIANILHICTD.
KomyHikauyii TBapuH. EnemMeHTapHa po3ymMoBa AiAALHICTb. ¥ MITH i , .. .
BM3HAUaTM NPaBMALHICTL 3aCTOCYBAHHA BKa3aHWX MOHATL | TEPMIHIB. PO3pi3HATH  dopmu
noeeaiHkM TeapuH. MORCHIOBATU: 3MiHW NOBEAIHKK TBAPMH 3 BIKOM; UUKAIYHI 3MIHW NOBEAIHKWU
TBAPUH.
3.14 | Pi3HOMAHITHICTb, NOWKWPEHHA, 3HAYEHHA TEAPUH 3HATU | PO3YMITU

Kanki, abo KWWKOBONOPOXKHUHHI,  1X PISHOMAHITHICTL:
meAys3a aspenin, meaysa KOPEeHepoT, riapa, aKTHHIA,
MaapenQposi Kopanu.

MAocKi Yepeu. PIi3HOMAHITHICTL NAPA3UTUUHUX NNOCKUX
yepeie: CucyHH KOTAYUM  CUCYHM),
CTbOXKKOBI 4epsu (HUuaynitl Ta CBUHAYMIA LiN'AKKM, EXIHOKOK,

{nevinkoBut  Ta

3aranbHi 03HAKKM YNEHUCTOHOTHUX, MOAIOCKIB, XopaoBux. Ocobaneocti Hygoeu, npouecis
HUTTEAIANBHOCTI, POSMHOMKEHHA | PO3BUTRY, CNOCODY HUTTA, NOBEATHKH:
KMWKOBONOPOXKHMHHUX HA NPUKAJA rigpU; NAOCKUX YepsiB HA NpUKAagi naaHapii MOAOYHO-
6inai; kpyrAanx YepBsie Ha NPUKANAAT aCKAPUAM AKOACHKOT; KINLYACTUX YEPBIB Ha NpUKAaai
AOWOBOT0 YepB’AKa; PakoNoAIBHUX Ha NpuKNaai niuma ; NasykonoaibHux Ha npuknagj
NasyKa-XpecToBMKaA; KOMAX Ha NPUKNaA] wpymr/gn@ &g"{n’p:l,qfna/ Y1 IA-RINKOBOTO;

ameibin Ha npuknaai »xabw cTaskoBoi; penThnid (33 . wl)uup% Smeoi; EaXiR Ea ]
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CTBOXaK WHUPOKMMI).

Hematoau, abo  Kpyrai  uepBu.  Pi3HOMaHITHICTL
NapasuTMUHUX Hematos (ackapuaa N0ACbKa, rOCTPUK,
Tpuxivena).

Kinbuacti  uwepsn  /Kinbuakn/, X  pPiSHOMaHITHICTL::
GaratoweTuHKoBi Yepeu (Hepeic), ManoWeTUHKOBI YepBU
(nowosenit ueps’ak, TpybouHUk), N'asku {meguuna n'aeka).
YAEHUCTOHOCI.

PakonoaibHi. PisHOMaHITHICT  pakonogibHux  (piukosi
paKu, Kpabu, KpeseTkn, aadHii, uuKAonn, mokpuyi), pone y
NPUPOAI Ta XRUTTI NDANHMU.

NasykonoaibHi, ix pisHOMaRITHICTL (Nasyku: Nasyk-
XPECTOBUK, KaPaKypT, TARaHTYN; KA KOPOCTAHWIA
ceepbyH, cobaunin kniw).

Komaxu, X pisHOMaHITHICTL: Tapranwm (Tapran pyauvi),
Mpamokpuni  (KOHWK  3eneHuld, capaHa MaHAapieHa),
Teepaokpuni/iyku/ (TpaBHeBUA Xpyul, COHEYKO, MKYK-
ONeHb, KONOPaACLKUIN KyK), NepeTuHuacTokpuni (Baxona
MEZIOHOCHA, MypaLwKKu), Jlyckokpuni/Metenukn/ (Binan
KanyCTAHMMK,  WOBKOBUYHMIA  WOBKOMPAA,  MaxaoH),
DOeokpuni  (Myxa  KimMHaTHa, ManNApPIRHWUI  KOMAap).
MapasuTuHi  Ta KPOBOCUCHI Komaxu (Baoxy, sowi,
NOCTIALHI KNONKU, KOMapi, reasi, 0BoaAn} AK NepeHOCHUKN
30YAHUKIB 3aXBOPIGBAHDb AIOANHU.

Monocku/M’ akyHwn/. Pi3HOMaHITHICTL MOJTIOCKIB:
YepeeoHOri {BUHOrPagHUA CAMMAK, CTABKOBUK BEANKUNA,
cnusynu), AsoctynkoBi (Be3sybru, nepaiBHuui, miafi),
roN0B80HOrI (KansMapw, KapakaTuyi, BOCbMUHOMM).
Xopaosi, 3araabhi ocobnusocti Byaosu Ta npouecis
MATTEAIANBHOCTI. Pi3HOMaHITHICTL XOpA0BUX.

PUBW. PisHOMAHITHICTL pnb: Xpawosi pnbu {akynu i ckatu),
Kictkosi pubw - OceTponoaibHi (ocetep), OcenepuenopibHi

npuknagai ronyba; ccasuis Ha NPUKNaAi Kpons abo nauoka. OcobamneocTi nowupeHHs, Oyaosu Ta
MNPOUECIB MKUTTEAIANBHOCTI, UNKAY PO3BUTKY NAaRasUTUUHUX YepBiB. XapaKTEpPHi O3HAKNK,
PIZHOMAHITHICTL, POANL Y NPUPOAI Ta MUTTI MOAVHM TBAPUH Y MEIKAX YKA3AHUX TAKCOHIB i
npeacTaBHuUKIB. ByaoBy Aalua nTaxie. O3HaKM NPUCTOCOBAHOCTI TBAPUH A0 YMOB iCHYBAHHA Y
BOZ, HA CYXOA0AI, ¥ FPYHTI {KOMaX A0 NONLOTY; pUB A0 KNTTA ¥ BOAI; PENTUNIN A0 MUTTA HA
cyxoaoni; amdibili Ao BOAHO-HA3eMHOTO Cnocoby WUTTA; NTaxie 40 NoAbOTY). O3HaKK
NPUCTOCOBAHOCTI TBAPUH A0 NapasUTM3IMY H3 NPUKNAAI NAPAZUTUYHUX YEPBIB Ta YACHUCTOHOIMMUX.
CesonHi asuuia 8 uTTi TBapuH {pnb, amoibil, pentuniit, nraxie, ccaBuie). MpUuMHY NCWMPEHHA
TBaPUH Pi3HWUX TAKCOHIB HA 38MHIW RyAi. B3aeMO3B'A3KM TBAPUH mixk cOBOIO Ta 3 iHWMMKU
opradizmamu. LWnaxy 3apakeHHA NI0AVHUA NAPa3NTUHHUMM TBAPUHAMMU.

YMITH

BizyasnbHO pO3Ni3HABaT# YKa3aHWX NPeACTa8HUKIB TBAPUH, XaPaKTepPHi O3HAKN TBAPUH
HaBeAEHNX TAKCOHIB, 3ICTaBAATY enemeHTH Bya08M Tina 3 npeacTaBHUKaMU TBApUH Ha
APURAAAT YKA3aHUX BUAIB. PO3PIZHATL KUTTEBT POPMM KMLLKOBONOPORHNUHHUX (Meay3n,
noainu}; NTaxis BUBOAKOBUX | HArHI3AHWX; NTaXiB OCINUX, KOUOBUX | NEPENITHUX; KOMaX 3
NOBHUM Ta HENOBHMM NEPETBOPEHHAM; PUEG MOPCHKUX, NPICHOBOAHUX, NPOXiAHUX.
KnacugikyBaTu TBAPMH: 33 CEPEAOBUULEM ICHYBAHHA; CNOCODaMu MUTTA, NEPECYBAHHA,
HMBNEHHA; TMNOM po3BuTky. MopiBHioBaTH: Byao8y AlluAa nTaxie i pentunin; ocobansocTi
30BHIWHBLOT, BHYTPRIWHbLO!I BYA0BY Ta OPFraHiB YyTTA PI3HWUX rpyn TBAPUH.

BCTaHOBAOBATH: B3aEMO3B A30K MidK 0COBAMBOCTAMU BYAOBU | CNOCOBOM KUTTA TBAPUH;
ycKnagHeHHs 8 Bya08i TBApUH Pi3HUX TakCoHIB. OBIPYHTOBYBATH 3ax0au NPodiNakTMKu
3aXBOPHIBAHL, AKI BUKAMKAKOTLCA NAPA3ZUTUYHUMK UepBamU.
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(ocenepeup), flococenoaibui (ropbywa), OxyHenoaibHi
(cymak, okyHb), Kopononopibwi {nnitka, naw, kapach,
Kopon).

Amdibii, abo 3emHOBOAHI. Pi3HOMAaHITHICTL
3emHoBogHux: besxpocTi (waba cTaBkoBa, ponyxa
3BuuaiHa), besHori (Kinbyacta wuepe'sara), XsocTaTi
{canamanapa NAAMUCTa, TPUTOH 3BUYANHKWIAY,

PenTtunii, abo Mnasyun. Pi3HOMaHITHICTL naasyHis:
flyckaTi  (sigipka npyaka, ragloka 3BUYMaAHa,  BYXK
3suualiHun), Yepenaxu (60n0TAHa uepenaxa, MOpPCbKA
yepenaxa), Kpokoaunu (HiNbCbKMI KPOKOAUA, aniratop).
Mraxu., Pi3HOMaHITHICTL NTaxie: beakinesi {CTpaycw, Kigi),
Kinerpyai - Ninrsinonogibhi (imnepaTtopcbkuin  NiHrBin),
AatnonogibHi, (Beankuii cTporatmin aaten), Kyponogibwi
{nepenen, pabuuk, ¢asan, BaHKIBCbKI Kypw), MN'ycenogibHi
{nebiab-uMnyH, KaUKa-KPUKEHD, rycka cipa),
CokononopibHi (acTpyd sennkun, Gepkryt), CosonoaibHi
{coBa syxata)}, flenekononibni (nenexka Binnii, yanna cipa),
Wypasnenogibni (xypaeens cipuit), FopobuenoaibHi {rpak,
BOPOHA Cipa, COPOKa, NACTIBKA MICbKA, CUHULIA BEAINKA).
Ccasui. Pi3HOMaBHITHICTL  ccaeuis: [lepwossipi -
anuernagHi  ccasui  {Kaukon3bob, exupana); CymuacTi
(keHrypy, koana); MNnauenTapHi ccasuyi: KomaxoigHi
{3enuanHni  KakK, Kpit), Pykokpuai {BevipHuus pyaa,
HeTonup), FpusyHn {6abak, Ginka, Bobep, muwa xaTHa,
XOM 'K, NALIOK, HYTPIA), Xnxi (Bosk, cobaka, amcuua, Tirp,
NEB, PUCL, KIT CBIMCLKKUIA, Binnit sBeamiab, Bypuin seamiab,
Ky HULSA NiCoBa, c0b0nb), KUTONOAIOHI (CHHII KNT, KawanoT,
kocatka, AenbdiH-6in0BoYKa), MapHOKONUTHI (HeXYMHI:
kabaH, DeremoT; KylHi: 3yBp, KO3ynA, Nocb, KO3M, BisLj),
HenapHOKONUTHI (CBIMCBKUM KiHb, KiHb MP:KeBanbCbKOro,
3ebpa, Kynad, Hocopir), Mpumaty (nemypu, mapTULKn,
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MAKaKW, NABIAHW, OPAHIYTAH, WWMMNAH3E, FOpuna).

Po3ain 4. Oprauiam MoaunHu Ak 6ionoriyHa cucrema.

4.1 | byposa Tina MoOAUHU 3HATU | PO3YMITU
TKaHWHK OpPraHisMy AloanHMK, ix yaoBa i dyHKuT. Micue AANMHW B OPraHivHOMY CBITi. TUNM TKAHWH OpPraniaMy AKAKHU (HEPBOBA; eniTenianbHi:
OpraHu, CUCTEMU OPraHiB. MOKPUBHUIA eniTenid, 3an03uUCTUR eniTenii; m’'A30BI: NOCMYrOBaHa CKEAETHA, NOCMYroBaHa
PeryNATOpHI CUCTEMM OPraHi3My NIOAUHU. cepueBa, HeNOCMyroBaHa/rnagka/; BHYTPIWHLOrO cepeposula (Kpos, NiMda, KICTKOB3,
XpAWOEBa, CNOAyYHI), ix ¢yHKuil. CyTe HEPBOROI, rYMOPANbLHOI, IMYHHOT perynauiin. 3HauyeHHA
NOHATL | TEPMIHIB: TKaHWHA, OpraH, ¢isicnoriuHa cUcTema OpPraHis, PyHKUIOHANbHA CUCTEMA
OpraHis, HepBOBa pPeryasLia, iYMOpanbHa perynayis, iMyHHa peryasauia, roMeocTas.
YMITU
Bu3HauYaTH NPaBUABHICTL 3aCTOCYBAHHA BKA3aHUX NOHATL | Tepmidie. BizyanbHo po3nizHaBatu
TUOU TKAHWUH, OPraHyu, CUCTEMU OpPraHie AloAUHA. BU3Ha4yaTW OCHOBHI pucn OygaoBU TKAHWUH
PI3HUX TUNIB. YCTAHOBNIOBATK: BiANOBIAHICTL MiX KNITUHAMU i TUNAMU TKAHUH; B33EMO3B AZOK
MixK Oya0BOIO | PYHRLIAMU TKAHUH OPraHismy AgUHU. JOBOAUTU YHACTh PETYAATOPHUX CUCTEM
y 3abe3neueHdi romeocTasy. OOFPYHTOBYBATU CYAMKEHHA NP0 OPraHi3m AWAWHU AK LAICHY Ta
BiAKPUTY BIOAOTIYHY CUCTEMY.
4.2 | Hepsosa perynauin. HepeoBa cucTema AoauHU 3HATU I PO3YMITH
HeMpoH — CTPYKTYPHO-PYHKLiIOHaNbHA 0AMHMUA Hepsosoi | PYHKUIT HepBoBoi cuctemn. MpuHUMN AiAALHOCTI HepsoBOl cucTemu. CTPYKTYPHI 0COBAMBOCTI
cucTemu. PegnekTopHU NPUHUMN AJANBHOCTI HEPBOBOT BiANINIB HEPBOBOI cUCTEMU. DyHKLIT CIUMHHOIG MO3KY, FONOBHOrO MO3KY Ta WOro Bigginie,
cucTemun. PednektopHa ayra, it Cknaaosi Ta COMATUYHOT HEPBOBOT CUCTEMM, BETRTATUBHOI HEPBOBOT CUCTEMU. PO3MIlLEHHA | PYHKLIOHANbHE
DYHKUIOHYBaHHA. LieHTpanbHa Ta nepnudepuuHa Hepeosi 3Hat|eHHﬂ 30H KOpU BEAUKUX NIBKYAb ronosnpro M‘O?Ky. l-ieramsugiﬁ sr!nus ANKoronK Tf
CUCTEMM. ByA0BA Ta yHKUTT CIUHHOTO | FOIOBHOTO MOKY. KYPIHHA Ha Hepsgsy CUCTEMY. 3HAYEHHA NOHATDL | TEPMIHIB: HERPOH, HERPOTAIA, HEPB, HEPBOBUN
. LEHTP, HEPBOBUK By30N, peduiekc, pednekTOpHa Ayra, CUHANC, UEHTPanbHa HEepPBOBa CUCTEMa,
BereTaTeHa HepsoBa CUCTEMA (CMMNATUYHWIA Ta
o AN . .. | nepudepuuna HepBOBa CUCTEMA, BEreTaTUBHA HEPBOBA CUCTEMA, COMATHHHA HEPBOBA CUCTEMA,
N3apacuMNaTUYHUM 8iaainn). Bnaus sereTaTuBHOI HEPBOBOT | . . L e . ;
. . . Gina peuoeuHa, cipa peuyocBuHa, MiEniHOBa 00O0NOHKA, meniaTop, 4epenHOMO3KOBI HEPEW,
CHGTEMU NG, A TBRIGTE QRTRAIEMY. CNUHHOMO3KOBI HEPBU, MO3KOBI 060N0HKKN, BOPO3HU, 3BUBUHMN.
YMITU
Bu3HauaTU NpaBUIbHICTL 3aCTOCYBAHHA BKA3aHWUX MOHATL | Tepmidie. BizyaneHo po3nizHaeaTh T1a
XapakrepusyBaTu: enemedTn BynoBu HelpoHa; CKNaaoBi pednekTopHOT Ayrm; enemeHTH Byaoeu
CMUHHOTO  MO3KY; BIAAIAM rONOBHOID MO3KY; fA0AI BEAUKUX NIBKYAb TOAOBHOTO MO3KY.
PO3PI3HATU: UyTAKBI, PYXOBi, 3MiWAHI HEPBW, BNAWB CUMNATUYHOI Ta NAPACUMMATUYHOI
HEPBOBUX CUCTEM HA AIANLHICTL OPraHi3m
4.3 | fymopanbHa perynsauia. EHAOKPUHHA CUCTEMA AIAVHM, 3HATU | PO3YMITU 13\
Op
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DyHRUl | Bynosa eHAOKPUHHOT CUCTEMMN. EHAOKPUHHI
3a103u (331031 BHYTRILUHBLOT Ta 3MIWIAHOT cekpewii).
FOPMOHW T3 HEHPOrOPMOHM, IX BIJIMB HA NPoLEcH
HKUTTEAIANLHOCTI. PyHKRUT 32103 BHYTPILWHBLOT Ta 3MilLAHOT
ceKkpeuil, HacniAKM IX NOPYWeHHA.

BiAMIHHOCTI MiXK HEPBOBOD | FYMOPANLHOIO PEryNALED
dizionoriuHnx GpyHKLiKR opraHizmy.

YUHHUKN  TyMmOpanbHOi  peryaauii. OpraHn  eHaoKPUHHOT cuctemu, ix  ¢yHkuil. Micue
PO3TallyBaHHA EHAOKPUHHUX 33n03 8 opraHismi  awauHn.  Ocobaueocti  Bypoeu i
$YHKLIOHYBAHHA eHAOKPUHHMX 3an03. Hacaiaku rinep- i rinodgyHKLil eHAOKPUHAWX 33003, PONb
HEepPBOBGI CUCTEMMU B perynauii' eHAOKPUHHUX 33003. 3HAYeHHA EeHAOKPUHHOI cucTemu B
NiATPUMAHHA rOMEoCTasy W aganrtauii opradismy. BaactmsocTi ropmoHie. MpuHLMN peryaauii
cekpeuii ropMoriB. 3HaYEHHA NOHATL | TEPMIHIB: FOPMOHU, HEMPOTOPMOHU, EHAOKPUHHI 3aN034,
rinoranamo-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 | EHAOKPUHHI 331031, XapaKTepu3yBsaTh BN/AWB FOPMOHIB Ha
npouecn oOMIHY pevwoBMH B OpraHismi AtoguHu. MOPIBHIOBATM HEPBOBY i rymopanbHy
perynauito. O6rpyHTOBYBaTH 3aX04W NPOGINAKTUKKM 3aXBOPIOBAHDL, NOB'A3aHUX i3 NOPYLIEHHAM
PYHKLIN eHOOKPUHHUX 33003

4.4

BHyTpilWwHE cepepoBiLLe opraHismy ntoauHn. Kpos.
Nismda

BHYTpIWHE CepenoBULIE OPraHi3mMy MOAUHN.

PyHKUIT KpoBi. CkNaa KpoBi: Nnasma, GopMeHHi enemeHTn
(eputpouuTy, neiikounty, TpombouuTy). Mpynu Kpoasi
cucremu ABQ. MoHATTA Npo pesyc-pakTop. MNepennBaHHa
KpoBi. 3CigaHHa KpoBi.

Crnag i pyHKUIT Nimdu.

3HATU | PO3YMITH

CKNaaHUKM  BHYTRIWHLOMO CEepeaoBuWLId  OpPraHismy AlcauHn  {Kpos, Animda, TKAHWHHA
/MikkniTuHHa/  piguHa). Oyekuii  Kposi, nimeun. Cknagn Kposi, nnasmu  kpoei, aimdw,
TKAHUHHOT/ MIXKNITMHHOT/ pignHn, Mikpockoniyvy 6yaosy KpoBi. MOKa3HWUKK KPOBI B HOPMI
{BMICT NI0OKO3U, remornoBiHy, YMCAD epUTROUMTIB, AEUKOUMTIE, WEeUIKICTh OCIA3HHA
eputpounTis/WLOE/). NMpUYMHKM HECYMICHOCTI KPOBI NpM nepenusaHHi. Mpasuna nepenmneaHHA
KpoBi. Di3icnoriyHy CyTo | 3HAUEHHA 3CiAaHHA kpoBi. Pa3n 3CigaHHA Kposi. PAKTOPW 3CigaHHA
kposi {tpombonnactuu, npotpombin,  ¢ibpuHoren, siTamiH K, ioHn Kanbuii). MexaHismn
3an06iraHHA BHYTPILHLOCYAMHHOMY 3rOPTaHHIO KPoBi. OpraHnM KpOBOTBOPEHHA (4epBOHUM
KICTKOBUIA MO30OK, cenesiHka, NimbaTHUHi BY3W, TUMYC /BUAOUKOBA 3an033/. 3HaYeHHA NOHATL i
TEPMIHIB: pe3yc-PakTop, pe3yc-KoHPAIKT, AOHOP, PEUMMIEHT, arl0TUHALIA, aHemia, remodinia,
remMonis.

YMITU

BM3HAYaTM NpPABMALHICTL 3aCTOCYBAHHA BKa3aHUX MOHATL | TepmiHie. XapakTepusyBaTu
CKAAAHUKU KpOBI. BisyanbHO po3ni3Hagatv GOpPMEHi enemeHTHU KPOBi | BU3HAYaTU OCHOBHI pUCH
IXHbOT ByaoBu.  YCTAaHOBAWOBATM B33EMO3B'A30K MiX Oyaosoio i PyHkuiamu  GopmeHnx
eNeMEeHTIB KpoBi. NOPIBHIOBATU: CKNAA KPOBI, NiMdHU, TKAHUHHOT/MIXKKAITUHHOI piavHu; rpynu
KpoBi cuctemu ABO 3a BMICTOM arAtOTUHOCEHIB i armi'iﬁﬁ' B@aqam CYMICHICTb rpyn Kposi.
CrAA[ATU CXemy: B3AEMO3B'A3KY CKAAAHMKIB BYYTRIHLONT WMOAH dakTopis
3CiAAHHA KPOB. AHANI3yBaTU MOKA3HWKM Kpoa(z{xﬁw@aﬂl Bp,o\;qxgen&? 00[4{-,“,‘
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4.5

KposoHocHa Ta nimdatuuHa cuctemun ASUHN

byaosa KpOBOHOCHOT Ta AimdaTUUHOT cuctem. Kpoeoobir,
noro perynsauia. byaosa cepua. BaactusocTi cepueBoro
m’a3a. Cepuesun uukn, woro dasu. Pobora cepugs, i
perynauina.

KpoBoHOCHI cyAuHu, iX Byposa i dyHkuii. Benuke Ta mane
KO3 KpoBoabiry, ApTepianbHUA TUCK.

NimdaTtuynHa cuctema, it Gyaosa Ta pyrkuji. Nimdoobir,

3HATU | PO3YMITHU

Ocobnusocti Bygosu cepuesoro m’asza. OCHOBHI BNACTUBOCTI cepuesoro m'asa (36yanueicts,
NPOBIAHICTb, CKOPOTAUBICTL, aBTOMATIA/aBTOMaTU3M/). PYHKUiT CEPUEBUX | BEHO3HUX KNANAHIB.
HacToTy CKOPOUEHHA CEPUA NIDAUHK Y CTaHi CNOKoK. TPUBAAICTb CEPUEBOrO LUKAY Ta MOro das.
BenuumHy apTepianbHOre TUCKY Kpoei B HOpMI. 3HaueHHA kpoeoobiry. OcoBaneocTi i 3HaYyeHHA
nimboobiry. PyHKUIT nimPaTUuHMX 8Y31iB. HErATUBHUIA BNAMB AAKOFOAKD Ta TIOTIOHOKYPIHHA HA
CEePUEBO-CYAMHHY CUCTEMY. 3HAuEHHA NOHATL | TEPMIHiIB: KpOoBOOBIr, KPOB'AHUN TUCK,
apTepianbHMW TUCK, apTepii, BEHW, KaNINApW, KOPOHApHI cyauHu, AiMdaTHuHi Kaninapwm,
miokapa, enikapa, eHaoKapa, NEPUKapa, NPoOBIAHA CUCTeMa Cepus, CEPUEBUIA LMKA, CUCTONS,
Aaiactona, nyawc,

YMITU

B13HaYaTW NPaBUANBHICTL 3aCTOCYBAHHA BKA3aHUX NOHATL | TEPMIHIB. XapakTepusysaTu: BeauKe i
mane Kona Kposoobiry; pyx Kposi No cyauHax (KpoB AHKMH TUCK, WBMAKICTL pyxy Kposi); poboty
cepus; dasn cepueeoro UMkAay; perynadio pobotn cepua (BNAMB HEpPBOBOT i €HAOKPHUHHOL
cuctem, iodiB Kanbuito i Kanito). NMopisHiosatu: ByaoBy apTepifi, BeH, Kaminapis; KPOBOHOCHI i
nimbaTMYHI Kaninapu. YCTaHOBNIOBATM B3aEMO3B'A30K mi Oynosow | dyHKUIaMU: cepusn;
KPOBOHOCHUX CyaMH. Bi3yanovHo po3ni3HasaTh: opraHu kpoeoobiry (cepue, aopTy, nereHesi
apTepit, nereHeesi BEHU, MOPOKHUCTI BEHU), BEAMKE | Mane Kona Kpoeoobir; enemenTtn Gyaoeun
cepusa (nNpaBuii i AIBMIA  LIAYHOUKKM, npaee i niBe nepeacepan, KAaNaHu  cepus  —
OBOCTY/IKOBUIA/MITPANbHUA/, TPUCTYAKOBUIH, NereHeeuil, aopTanbHuii). AHanisyBaTw KinbKicHi
NOKa3HUKKU poBOTH KPOBOHOCHOT cucTEMU, MPOrHo3yBaTH 3MiHK B pOBOTI KPOBOHOCHOI CUCTEMK
npyu $isMYHOMY HaBaHTaKeHHi. TIOACHINBATH HACAIAKKW: NOpyuWweHHA NiMPOTOKY, KpoBoabiry;
NiABULLEHHA/3HMIKEHHA YACTOTU CEPLEBUX CKOPOYEHb, apTepianibHONG TUCKY. PO3PIZHATU BUAU
KpoBoTey Ta obupatu cnoci® HagawHa Aaomeauunot aonomorun. QGrpyHTOoBYBaTU 3axoAu
NPodinakTUKKN CepUeBO-CYAUHHNX 3aXBOPIOBAHb.

ImyHiTeT. IMmyHHa cucTema moauHu
IMYHITET, HOTO BUAM.

IMYHHa cucTema, it CKNag, 1a 0CcoBAMBOCTI GyHKULIOHYBAHHA.

MexaHi3MM B3aEMOAITl CUCTEMU aHTUTEH-AHTUTING.
AnepriuHi pearuii.

TOHATTA NPO IMYHOKOPEKLiO W iMyHOTEpanNIto.
[IpodinakTuka iHdekUifHUX 3aXBOPIOBAHD JOAHHH.

3HATU | PO3YMITU

PyHKuiT iMyHHOT cucTemun. Oprann iMyHHOT cucTemun (UeHTPanbHi — KICTKOBUIN MO30OK, TUMYC;
nepudepinHi — cenesinka, NimpaTuaHi By3nn, MUrAaNNHN, YTBOPEHHA 3 NiMGOIAHOT TRaHWUHU), iX
dyHiruii. KaitTuHu imyHHOT cuctemu (B-nimdouutn, T-nimbouutn, makpodaru), ix dyHKuit.
PE4yOBUHM i3 3aXMCHUMU BNACTUBOCTAMM {iMyHOrNoBYAIHM/aHTUTING/, iHTEpdepoHu, nizoumm).
HeraTeHMin BNAMB AAKOTOMKD HA IMYHHY CuCTemu.3HaYeHHA NOHATL | TEPMIHIB. iMyHiTeT,
cneundiuHMiA imyHiTeT, HecneuudiyHmin rM:fﬁiﬁt Wuryurlth,  imMyHiTeT, npupoaHuii imyHiterT,
BPOAKEHUIA IMYHITET, KAITUHHWIA wuym

HVJ‘;‘".J HITET, MKYBANbHA CMPOBATKA,
BAKUWHA, aHTUTEH, AHTUTING, IMYHOKO B.Lm?/fmyno,qedai YHO
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npouecu, anepris.

YMITU

Po3pi3HATM BUAKM iMyHITeTy. TMOpPIBHIOBATA: BPOAKEHMW | HAOYTMR iMYHITETW; AIKYBaNbHY
CMpPOBATKY | BakUuHy. [lOACHIOBATM MEXaHI3MK  B33EMOAIT  CUCTEM  AHTUIEH-AHTUTING.
ObrpyHTOBYBaTH 3aX0AU NPOGINAKTHKH iHDEKIAHHX 3AXBOPIOBAHE TIOAWHU.

4.7

Avxanua. luxanoHa cuctema AlgUHU

Bynosea i dyHKLUii opraHie auxaHHa. Mpouecy rasoobmiHy y
nerexHnax Ta TkKaHuHax. fluxansHi pyxu. lMpouecu samxy Ta
snAMxy. HelporymopansHa perynauia anxaHHa. MoHaTTa
NPO XUTTEBY EMHICTL nereHo. CkAag, BAUXYBaHOro,
BUAMXYBAHOIO Ta afibBEOAAPHOIO NOBITPA. foN0COBUA
anapar T1a Horo GyHKUIOHYBaHHSA.

3HATU | PO3YMITHU

3HaueHHA AuxaHHAa. Evanu  auxaHHA. Bygoey i OyHKUIT  opranie  auxanHa {HOCOBa
NOPOXHUHA, HOCOTAIOTKA, rOpTaHb, Tpaxesa, OpoHxu, nereHi). Mpouecn auxaHHA Ta ix peryasyio.
OCHOBHI NOKa3HWKM AUXAHHA (43CTOTa, rAMBWUHA OMXAHKHA), X BEAMUMHY Y CTaHi CNOKOIK).
CknagHunKu GyHKUIT ronsocoBoro anapavy. Mpouec yTBOPEHHA rOAOCY Ta 3BYKIB MOBW.
HeraTUBHWIA BAAMB ANKOrONK Ta KyPIHHA TIOTIORY HA rOMOCOBUM anapaT i QyHKUIOHYBAHHA
OpraHiB AWXaHHA, 3HAYEHHA MOHATL | TepMiHiB: AUXaHHA, raso0BMiH, 30BHIWHE AUXAHHA,
BHYTPIWHE/TKAaHUHHE, AWXaHHA, MOBITPOHOCHI/ANXANbHI/ WAAXKM, XKUTTEBA EMHICTL fEreHb,
AvxanbHWit 06’em, pesepeHun 06’em, 3aAMWKOBE NOBITPA, NACBPANLHA NOPOMKHUHA, ANXANbHI
M'A3U, ANXANbHI PYXU, HAATOPTAHHWIA XPALL, AWXANLHUIA UEHTP.

YMITU

Bu3Ha4aTH NPaBUABHICTb 3aCTOCYBAHHA BKA3aHUX NOHATDL | TepMiHis. Bi3yanbHO po3nisHaBaTth Ta
XapaKTepU3yBaTh OPraHU AMXaHHA. YCTAHOBAKBATU B3aEMO3B'A30K Mix Bya0BOIO | dyHKUIAMK
opraHis AuxaHHA. MOPiBHIOBATU: CKNAA, BANXYBAHOID, BMANXYBAHOrO, anbBEONAAPHOIO NOBITPSA;
razoob6min y nereHax i TKaHuHax. Cknanatm cxemy ra3oobmidy B nerenax 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. O6rpyHTOBYBATU 3ax0AU NPOQINAKTUKU 3aXBOPIOBaHb
OpraHiB AUXaHHA | TOAOCOBOTO anNapaTy.

4.8

TpaeneHHA. TpaBHA CUCTEMA MOANHU

Bynoea Ta GyHKLIT opradis TpaeneHHA. TpasHi 3a103un
(caAmnuHi, neuinka, niguayukosa). TpasHi cokun. byaoea i
byHKUii 3y6is. TpasaeHHA y POTOBIA NOPOKHUHI, LWNYHKY,
KutiieyHnKy. NIPUCTiHKOBE TpasneHHA. BCMOKTYBaHHA.
Perynauia npougecie TpagaeHHA.

3HATU | PO3YMITH

3HayeHHA TpasneHHA. PyHKLUIT TpasHO! cucTemu. NMpouecn TpaBaeHHA Ta X peryasuiio. bygosy
OpraHis TpasneHHsa, iIX GyHKUi. Byaosy i 3HaueHHA 3ybie, 3ybHy dopmyny soauHu. Cknaa cavHm,
WAYHKOBOIO, NIAWAYHKOBOro, KMUWKOBOrO COKiB, »oedvi. OcobBAMBOCTI TpaBAeHHA y Pi3HUX
BiAAiNax TPaBHOrO TPAKTYy. 3HAUYEHHA MiIKpoPAOpU kKuwedHuka. CyTb npougecie KOBTaHHA,
TPaBAEeHHA, BCMOKTYBAHHA. Ponb TpaBHUX 3anoa, TpaeneHHi. HeratneHu 8ANKUB Ha
TPaefieHHA aNKOTrOAbHUX Hanoie i nonomkwk\ 3hadéﬂm%onmn: i TEpMIHIB: TPABAEHHA,
TPaBHWUM TPAKT, TPABHI 3a/03M1, TPABHI comﬂ@\aa%epmeu\m (rﬁe WH, TRUNCHUH, XIMOTPUNCUH,

ninasa, aminasa, ManoTasa), cekpeuin, np ETpaB EHH!{, B KwBaHnglEnuaanbmna
oYepeBuHa, ABAHAAUATUNAENA KMLLKA, nop mqp}«nr\@néa\ Ruw‘ ,cninaﬁ HesquKc,

\,w
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06040Ba KMWKA, NPAMA KMLUKA, KOBTANbHUI LEHTP.

YMITH

Bu3HauaTu NpasuNbHICTL 3aCTOCYBAHHA BKA3aHUX NOHATL | TEpMiHie. BizyanbHO po3ni3HasaTtu:
OpraHu TpaBAeHHA, enemeHTu Byaoeu 3yHa, Buau 3ybis. CnisBigHOCUTU TpasHi depmeHTH i
TPaBHI COKW. YCTAHOBNKIBATU B3AEMO3B'A30K MiXK: 30BHIWHLOK Oyaoeow i dPyHKUiamK 3y6is;
6va08B010 | PYHKUYIAMK OpPTaHiB TpaBNeHHA. Po3ni3HaBaTH 03HaKKU OTPYEHHA Ta obupaTtu cnocit
HAAAHHA AOMeanYHOT gonomorn. OBrpyHTOBYBaTU 3axoau NpodinakTUKK: 3axBoploBaHb 3y0His,
OpraHis TPABAEHHA; XapYOBUX OTPYEHD.

4.9 | O6miH peyoBUH | nepetBopeHHA eHeprii B8 opraHiami | 3HATU | PO3YMITU
AANHU DyHKRUIOHANBHE 3HAYEHHA ANA OpraHizmy AlaAuHK BinKie, KUPIB, BYTAEBOAIB, BITAMIHIB, BOAN Ta
XapuyBaHHAa i obmin  pedyosuH. TMoHATTA  NPO | miHepansHUX coneii. XapuosBi it eHepreTuuHi noTpetu AAvHN. 3HaueHHs 36aNaHcoBaHoro
3banancosare/pauioHancHe/  xapuyBauHa.  Binkoewi, XapyyBaHHA. Hacaigku HecTaui BiTamiHie, OCOBANMBOCTI 3HEWKOAMKEHHA TOKCUUHUX CNOAYK B
NiNigHWA,  BYrNeecAHUA,  BOAHO-MIHEPaNbHUA 0BMiH. opraHizmi AOANHU. 3HAYEHHA NOHATL | TEPMIHIB: 0BMIH peuoBuH/meTabonism/, BiTaminm,
Mowats skocti IRTHOLBORM; ) | TokcuHn, 36anaHcoBaHe/pauioHanbHe/ xapyuyBaHHA.
Pone depmentis, AT® y 3abesnedeHHi npouecis YMITH
metaboniamy. BitTamiHM, X pone B OOMIHI  peyoBUH. : . — .
¥ . ‘ B , ) P BU3HAYATM NPABUALHICTL 3aCTOCYBAHHA BKA3aHMX NOHATbL i TepmiHie. Cknagatm cxemu oBminy
NopyweHHs OBMiHY pPEYOBMH, NOB'A3AHI 3 HECTAYelD 4u . P e i . )
el Byrnesogis, ninigis, 6inkis & opradismi NWAWHKU. TIOPIBHIOBATU EHEPreTUMHE | NAACTUUHE
HAO/IMWKOM HAAXOAKEHHA NEBHUX BITAMIHIB. - ! 52 D= -
A . FXOA A 3HAYEHHA Pi3HUX PEYOBUH. PO3PIZHATH RUPOPO3UUHHI | BOAOPO3UMHHI BiTamiHK, CniesigHocUTH
HeratusHui BnavB Ha MeTaboNiam TOKCUYHUX peyosuH. | . . i A . = .
3 . BiITAMiHM | XapuoBi  npoaykTu.  AHanisyBaTm  xap4oeui  pauioH.  TlpasunsHo
mimkonmeuna wu«:uqnux‘ CNoAys E,' opramst NoAnHN. OUIHIOBATH BIUTMBICTL AKOCTI MUTHOI BOAM Ta 30aNaHCOBAHOrO XapyyBaHHf Ans 30epeskeHHs
HettporymopaneHa perynauia npouecie merabonizmy. >
3A0pPOR’K,
4.10 | BuaineHnA. Ce4oBnZinbHa CUCTEMA NCAUHUN 3HATK | PO3YMITH

bByaosa i yHKUIT ceqOBUAIABHOI cUcTemMU, Byaosa Ta
$yHRUIT HUpOK. HedpoH AK CTPYKTYPHO-QYHKLOHANbHA
0anHALA HUPOK. NpPouLecH YTBOPEHHA Ta BUBEAEHHA Ceui,
X perynauin. Pone HAPOK y 3AIMCHEHHI BOAHO-CONLOBOTO
06 Mminy.

3HauyeHHA suainenHs. Oprann BUAINEHHA NPOAYKTIBE 0BMiHY pevoeuH. OpraHn Ta GyHKUIT
CEUOBMAINBHOT cuCTeMU. ByaoBy Ta $yHKUIT HUPOK. PONb HMPOK Y BOAHO-CONLOBOMY OBMiHI.
Byaosy HedpoHy. Mpouecu yTBOREHHA | BUBEAEHHA Ceui, iX perynauilo. Craag cevi. HeratmeHwWit
BNAWUB AAKOTONKO HA PYHKUIT HUPOK. 3HAYEHHA MOHATL | TEPMIHIB: HEPPOH, KIPKOBA PeyOBUHA,
MO3KOBa peyoBuHa, ¢ineTpauin, peabcopbuin, HUPKOBA MUCKA, BOPOTa HUPKU, HUPKOBa
nipamiaa, aHTuaiypeTUuHnil ropmon/BasonpecuH/.

YMITH

Bu3Havyatu npasuabHICTL 3aCTOCYBaHHA BKaBaW‘N'—:— gmnma Blsyanbuo PO3Mi3HABATH
OpraHu CeYOBUAINBHOI CUCTEMU; ENEMEHT, &\ﬂ;{‘q‘eu jjvtﬂ]{h* ¢p0Hy ﬂqfni;%eam cunap,
NePBUHHOI CeYi, BTOPUHHOT Cedi, nnaan’tmxﬁoﬂl Uorbvm,oev\uam saxdam KU

3aXBOPIOBAHb OPraHiB CeYOBUAINLHOT cm{trem/ ,D,oeo@,mu\qa)m icTb eﬁee&
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DROAYKTIB OBMIHY PEYOBUH 3 OPraHi3my AIGANHMU.

411

Ulkipa. Tepmoperyaauyis.

Bynosa Ta yHKUIT kipW. Ponb WKipy y enaineHHi
nNpoAaykTie metabonizmy. TepMoperyaauia Ta pone WKipu y
LeOMy npoueci.

3HATU 1 PO3YMITU

DyHKUT wKipy. CkA3AHNKKN WKipKU, 0CcoBANBOCTI IXHLOT Byaoeu. NOXiaHi WKiPK, WKIPHI 3a103m, Tx
dyHruil. Pone WKipM y euginenHi npoayktie metaboniamy i perynsuii Temnepatypu Tina.
MPUUMHU BUHMKHEHHA COHAYHOTO | TENNOBOro yAapy. 3HAYEHHA WKIPU Yy NPUCTOCYBAHHI
OpraHiamy A0 YMOB HAaBKOAMWHLOTO CepeaoBuwa. HeratTuerui BNAUE ankoronto Ta KypiHHA Ha
CTan WKipK. 3Ha4YeHHA NOHATL | TEPMILIB: enigepmic, Aepma, NIAWKIPHA KNITKOBUHA, MENAHIH,
TepMoperyaauia.

YMITU

Bu3aHauatM NpaeuwnbHICTL 33CTOCYBAHHA BKAa3aHUX NOHATL | TepmiHie, BisyaneHO po3nizHasatv
enemenT ByA0BM wWKipW. YCTAHOBAKBATA B3AaEMO3B'A30K MK OyA0BOK i PyHKUisMU WKipK.
Po3ni3HaBaTW O3HaKM COHAMHOrO Ta TENNOBOrO yaapie Ta obupatn cnocié HAAaHHA AOMEAUUYHOI
pAonomorm. OGFpYyHTOBYBaTU: Npasuna AOTAAAY 33 BAACHOK WKIPOIO; 3axean npodinakTukm
33XBOPIOBAHL WKIpH.

4.12

OnopHO-pyXoBa CMCTEMA AIDANHMU

3HaueHHA, yHKuil, Byaoea ONOpHO-PYXOBOT CUCTEMMU.
XimiuHui cknag, 6yaosa, picT Kictok. Tunu 3’egHaHHA
KicToK. ByaoBsa ckeneta. OcobnneocTi CKenera Al guHu,
3YMOBAEHI NPAMOXCAIHHAM.

M’a30Bi TKaHWMHWU. Byaoea Ta GyHKUiT CKkeneTHux m’azie.
OcCHOBRI rpynu CKeNeTHUX M’ a3iB. Mexaniam CKOPOoYEHHA
m’azie. PoboTa, TOHyC, cuna Ta BToma m'asis. Perynayia
PYXOBOT aKTUBHOCTI.

3HATU | PO3YMITU
CKnagsunkn i yHKUIT ONOpPHO-pYXOBOT cUCTEMU. YMOBWM 3AINCHEHHA  PyX0BOT  yHKUiI.
OcobANBOCTI POCTY Ta BIKOBUX 3MIH XIMIUHOIO CKA3AY KIiCTOK. PyHKLIT OCHOBHMX rPYN CKEAETHUX
m’asis. 3HaueHHA i3MUHUX BNPAB ANA NPAaBUALHOIO GOPMYBAHHA CKeneTy i m'asie. MexaHizm
CKOPOYEHHA Ta POo3CnabaeHnra CKeneTHUX m'azie. MpUYMHU PO3BUTKY BTOMM m'Asis. Hepsoey
peryaayii pyxoBoi akTMBROCTI. POAb KOpWM FONOBHOMO MO3KY B peryaauii AoBinbHUX pyxis
N0AUHN. 3HAYEHHA NOHATL | TEPMIHIB: OKICTA, KOMNAKTHA PEYOBUHA KiCTKK, ryByacTa peuosuHa
KICTKU, KICTKOBA NIaCTUHKA, OCTEOUNTH, OCTEOH, YEPBOHUIA KICTKOBUIN MO3OK, KOBTWI KiCTKOBUA
MO30K, CYrn06, 38'a3KK, CyxOUarM, dacuin, Miodpibprau, akTUH, MiO3UH, Cuna m'aza, M'8308UN
TOHYC, BTOMA, NOCTaea, rin0guHamin.
YMITHU
Bu3HayaT¥ NPaBUAbHICTL 3aCTOCYBAHHA BKa3aHWX NOHATL | TEPMiHiB. BiyanbHo po3ni3Hasati Ta
XapakTepuayBaTi: Bigdinm cKeneta Ta KiCTKY, WO iX YTBOPKIOTb; TUNM 3'€AHAHHA KICTOK
{Hepyxome, Haniepyxome, pyxome); enemertn 6yaoBu TpyBYacTOl KiCTKU; KIiCTKOBY, XPALLOBY,
M’R30Bi TKAHUHK; eNeMenHTU BYA0BU CKENETHOrO M'A3a. PO3PIZHATU: AKTUBHY | NACUBHY YaCTUHM
ONOPHO-PYXOBOT CUCTEMU; BMAW KICTOK (A0Bri, KOPOTKI, NAacki, 3miwani, NOBITPOHOCHI};
CKOPOTAMBY | HECKOPOTAMBY 4acTMHU CKEAeTHOrO0 M'A33; CTaTuuHy | AuHamiuny poboTy.
MopisHoBaTU: BYA08Y NAACKMX | TpyBuacTux xiWocoﬁnueoai MOCMYTOBAHMNX i
Henocmyroeanux m'asie.  Knacudikysatn m'a3 ,@815&&;3%#&}41\ i
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PONb PYXOBOT aKTUBHOCTI gnAa 36epeeHHn 300pOB'A,

4.13 { CeHCOpHI CUCTEMU NIOAUHN. 3HATU I PO3YMITHU
3aranbHa xapakTepUCTUKAE CEHCOPHUX cUCTem. Ponb CTRpYKTYpPY i 3aranbHUi NnpuHUMn pobotn ceHcopHux cuctemu. OcobaunsocTi Byaosu Ta GyHKLI
CEHCOPHUX CHUCTEM Y 3abe3nevyeHHi 33’;;3|(y 0p|'a|.gi3My i3 QCHOBHUX CEHCOPHUX cuctem. Mpouecu CanﬁHﬂTl’ﬂf BOGDBMEHHR npep,meTiB; €BiTN3; KOﬂbOpiB;
30BHILLHIM cepenoBuLiem. CEHCOPHI CUCTEMU 30pY, CAYXY, 3BYKiB; pPIBHOBArW Tina;, cmaky, 3amnaxis; AoTUK; 60n10. 3HAYEHHA NOHATL | TEPMIHIB: CEHCOPHI
PIBHOBArH, HIOXY, CMaKy, AOTHMKY, TeMnepaTyph, 60110, cucTemu, 'ceHcopHa apanTauis, opra'mm 4yTTA, PeuenTopMu, akoMOJaUfA, KOPOTKO3OPICTh,
PewenTopy, ix Tunu. OpraHn 4yTTa Ak nepudepuuHi BHBANEKO30PICTb, ACTUTMATU3IM, [ANBTOHI3M, ONTUYHAE CUCTEMA OKA.
YaCTUHW CEHCOPHUX cUCTEM. ByaoBa Ta PyHKLIT OpraHis yMITH . . . .
) Bu3HayaTi NpaBUABHICTL 33CTOCYBAHHA BKA3aHWX MOHATL | TepMmiHie. Bi3yanbHo po3ni3HaBaTty Ta
30pY, CAyxy Ta pisHoBar. xapakTepusysatu enemeHTH OyaoeBu opraHie 30py, CAyxy, pieHOBarn. YCTaHOBAOBATW
B3aEMO3B'A30K MiXX OyA0BOIO | PyHKUIAMU OpraHiB 30py, cayxy, pieHosarn. O6rpyHTOBYBATK:
NPaBUAa MNEHK OPraHiB 30pY Ta CAYXY; 3aX04W APOPINAKTUKY NOPYLIEHD 30PY, CAYXY.
4.14 | 8ua HepBOBA AIAABHICTL AOAUHU 3HATU | PO3YMITU
HepBeoBi NpouecH, ix ROKa3HWKW, Be3yMOBHI | yMOBHI Hepsoei npouecn: 30ymKeHHA, ranbMyBaHHA. [MOKA3HUKK HEepBOBUX MNpoueciB: Cuna,
pednekcy, IHCTUHKTH. YTBOPEHHA YMOBHUX pednekcis. PYXAUBICTb, YPIBHOBAXEHICTb, MexaHizmn dopmysadHa pedsiekCiB. 3HaUEHHA APYrol CUTHANLHOT
DOPMYBaHHA TUMUYACOBUX HEPBOBUX 3B'A3KIB, iX 3HAUEHHA | CMCTEMU. 0cobamBOCTi BUILOT HEPBOBOI AIANLHOCTI AKAUHU. 3HaUeHHA CHY. Buaun cHy. Pone
ANA GOPMYBAHHA YMOBHMX pednexcie. [anbmyBanHa KOpH ronovsnoro MO3KY B MMCﬂEHH'i. Mpwu4nHu in,usi,qyanbr.mx ?coﬁnmaocreﬁ AKAURN.
YMOBHIX PeNEKCIB. DIZIONOTIMHI OCHOBU MOBAEHHS. Heramau'uu Bl'lﬂ'M'B ANKOTONKD Ta KYpIHHA Ha BHUJ,Y Hepeogy ,D,IﬂﬂbHICTl:.» AANHN. 3HaquHF?
. . , NOHATL | TepMmiHiB: 30yQKeHHA, ranoMyBaHHA, [HCTUHKT, 6e3ymosHi pednekcn, yYMOBHI
Nepwa i Apyra CUrHanbHi cuctemu. HasyaHHA. Nam'aTs. . ., s
) . ) pedaexcu, TMMUaCcoBUU HEPBOBKKN 3B’A30K, NaM ATb.
Buuga HepBOBa AIAABLHICTD AKAUHUA Ta i OCHOBHI TUNW. YMITH
TuAK TEMNEPamMENTY. . BuU3HaYaTM NPABMALHICTL 3aCTOCYBAHHA BKA3aHWX NOHATL | Tepminie. [OPIBHIOBATU: YMOBHI i
CoH AIK GyHKLIOHANLHUIA CTaK OPraKi3my, MO0 SHAYEHHA. | GagumosHi pedneKcH; Neplsy | APYry CUFHAALHI CUCTEMMW; TUNU BUWOI HEPBOBOI AIANLHOCTI
AoaudKn. Knacuoikyeatn 6e3ymoeHi pedpaekcy. PO3Ni3HABATH: iHCTUHKTUBHY | HabyTy noeegiHky
AOAWHK; TUN TEMNEPAMEHTY; YMOBHI | be3ymosHI pednercn. PO3PI3HATU: BUAN HABUAHHSA; BUAW
nam’ati; TMAW BULOI HEPBOBO! AIANLHOCTI Ta BAACTMBOCTI TempepameHnTy. O6rpyHTOBYBaTM
npasunNa Po3ymMoBOil AIAABHOCTI.
4.15 | PenpoayKuia Ta pO3BUTOK AIOAUHW. 3HATU | PO3YMITHU

Byaoea cTtaTteBol cUCTEMU NIOANKU. PyHKLiT CTAaTEBUX 33103
N0AUHU. ByaoBa CTaTeBUX KAITUHU AAUHU. FameToreHes.
MepenHHi Ta BTOPUHHI cTaTeBi 03Haku. MNepiogn
OHTOreHe3y nlanHU, Po3BUTOK 3apoaka i nnoaa, byHkuji
NNAUEHTU. PO3BUTOK ANTUHKN NICNA HAPOAKEHHA.

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 i
BTOPWUHHI CTaTeBi 03Haku. Ponb eHAOKpU @aqwmnﬂeﬁfpwnuu rametoreHesy, oeyaauji,
BariTHOCTI, CTATEBOrO AO3PiBAHHA mOp,MHy(/ ﬁeéamsmﬂmefg%uoromo | AQTIOHOKYPIHHA Ha
PEnpPoOAYKTUBHY CUCTeMy. 3HaueHHA ,ﬁg&i’_y i IeBMiHie\fjaanicrb, /naa@'a,\cra*rese
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HO3RIBAHHA.

YMITU

Bu3HavyaTU NPaBUALHICTL 3aCTOCYBAaHHR BKazaHUX NOHATL | TEPMIHIB. Bi3yanbHO po3ni3HaBaTH T3
XapaKTePU3yBaTU: CTATEBI KAITUHN NI0AUHW; CTAAIT rameToreHesy nwanHn. MNopiediosatn Bygosy
i PO3BUTOK YOAOBIUMX | KIHOUMX CTATEBUX KNITUH. YCTAHOBAIOBATU B3aEMO3B'930K Mix Byaosoto
i GYHKUIAMU YONOBIUNX | WKIHOUUX FaMET.

Po3gin 5. OCHOBK eKoNOril | eBONLINHONO BYEHHA

5.1 | ERonoriyHi YuHHUKW. Nonynauis 3HATA | PO3YMITK
EKOAOrIYRI YMHHUKK Ta iXHA kAacudikauia. MOHATTA Npo EKONOTIYHI YMHHUKW: aBioTnuHi, BioTKuHI, aHTponoreHHi/aHTponiuHi/. 3aKOHOMIPHOCTI BnauBy
ONTUMANbHUIA AlaNa3oH Ail eKONOTIYHOIO YNHHUKA. E€KOMOTIYHUX YURHWKIB HA UBi OPraHiamu (3akoHW 0BmexyBanbHOro Gakropy, TONEPAHTHOCTI,
3aKOHOMIPHOCTI BOANBY EKONOMYHUX YNHHUKIB HA XKUBI cykynHoi aii ¢akTopie). MapameTpu ekonorivHol Hiwi. MNpasuno 0H0OB'A3KOBOrO 3aNOBHEHHA
opradiamu. MPUCTOCYBAHHA UBUX OPraHi3mie ao ail EeKONOMYKOT Hiwi. Napamerpu NONYAAUIl: YUCENBLHICTb, WIABHICTb, BIKOBA, CTATEBa Ta MEHETUYHA
EKONOTIYHUX YMHHUKIB. EKONOFIMHA BANEHTHICTD. CTPYKTYPA, NPUPICT, HAapPOAXYEBaRICTb, CMEPTHICTb. 3HAYEHHA NOHATL | TEPMIHIB: €KoAOoriA,
EROAOrIYHA HiWa AK pe3ynbTaT NPUCTOCYBaHHA OPraHiamie EKOMIOMYHA BANEHTHICTb, EKOMONMYHA HIWA, EeKOAOMUHI YMHHUKKA, OOMEXYBaNbHI YUHHMKWM,
00 ICHYB3aHR#A B eKOCUCTeMI. [TORATTA NPO NONYAAL,iO. ONTUMANLHI Ta NECUMaNbHI YMOBW, CEPEeAOBUILE MELLKAHHA, TONEPaHTHICTL, NONyAAuis,
CTpYKTYpa Ta XapaKTrepucTUku nonyasuii. Mapamerpu CTPYKTYPa NONYNAUii, NONYASUWIMHI XBUAI, MIHIMANbHA MXUTTE3AATHA NONYAAUIA, rOMEOCTas
nonynauii. MonyasauiiHi xewni. MORATTA PO MIHIMANLHY NOMYAALI.
MUTTE3ZATHY NONYAALit0. EKONOridYHI cTpaTerii nonynsauin. YMITU
Bu3Ha4yaTM NPAaBUNLHICTL 33CTOCYBAHHA BKA3aHWUX NOHATL | TEPMIHIB. KnacudikyBaTh €KONOTiIHHI
YUHHUKK. PO3pi3HATU: CTeHO- Ta eBpubIOHTHI emau, CTaTUUHI Ta AWHAMIYHI NapameTpu
nonyAnauii, erkenoriyHi  cTpaTerii  NoNynAuiin. XapakTepu3ysaTu napameTpu nonyaauii.
Ananizysatu Tabanuni Aari Ta rpadivni 306paxeHHa, aki BigobpaxanTe BeanuuHy abo 3MiHy
napamertpie nonyaauii. MoaenioBaTm HacAiAKM 3HAYHOTO NEPEKPUBAHHA EKONOTIYHUX HilW
KOHKYRYIOUMX BUAIB.
5.2 | Exocucremu 3HATU | PO3YMITU

CKNagoBi, BAACTUBOCTI Ta XapaKTEPUCTUKN EKOCUCTEMMU.
BioueH03 Ta 6ioTon. Tunu 38’A3KIB MiXK NONYAALIAMK
Pi3HUX BUAIB 8 ekocucTemax. lMepeTeopeHHnA eHeprii B
eKkocucTtemax. MOHATTA NPO NPOAYUEHTIB, KOHCYMEHTIB Ta
peayueHTis. TpodiuHa cTpyKTypa BioueHosy. Ekonoriuni
nipamigu. NpocTopoBa HeoAHOPIAHICTL BictieHo3y.
CrpyKTypHe pisHOMaHITTA BioueHo3y. Yacoea

HEOAROPIAHICTE eKoCUCTEM {DEHONOTIVHI 3MIHK, CYRUECIA).

CKNaaoBi, BNACTUBOCTI Ta XaPAKTepUCTMKM ekocuctem. LUaaxu  acwminauii, nepepavi Ta
PO3CItOBaHHA eHeprii B ekocuctemax. OcHOBHI biomu 3emai.  TMNpuknagu: nREpPBUHHUX Ta
BTOPUHHUX CYKUECIH; TPODINHUX NAHLIOTIB Ta TROGIMHNUX CITOK; PEHONOFIMHUX 3MiH. 3HaYeHHA
NoHATL | Tepminie: BioTon, 6ioTMYHI 38'A3KK, BioLeHO3, arpoueHo3, eKOAOTIYHA Nipamiga,

MO3aIUHICTL OioueHo3y, NPOAYKTUBRICTL €KOCUCTEM, NPOAYLEHTH, KOHCYMEHTU, peayLeHTw,
cyKuecia, TpodiuHui naHurr, TPOPIUHWUIA pieewiwia CiTKa, apycHicTe BioueHosy, enagoee
6aravcTeo GioueHosy, Bugoee plsHomaHrrr;% ielo3y
YMITH yA /‘—“\
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Bu3HayaTU NpPaBWAbLHICTL 3aCTOCYBAHHA BKa3aHWUX NOHATL | Tepminie. Po3pisHaTM:  Tunwu
Biotnunix 38’A3KiB y 6ioUEHO3i; NePBUHHI Ta BTOPWUHHI CYKUEC'; nacoBuwHi /Buiganna/ Ta
AeTpuTHI  /po3knagedns/ Tpodiuni AaHuorn. Bu3HAuaTM  TUOUW B3AEMOAIN NONyasyin 8
ekocuctemax. CKNagaTn Cxemu nepeHeceHHA pPedvoBUH Ta Hepril B eKocucTemax. AHaniaysatu
CTPYKTYPHE DI3HOMAHITTA 6ioueHO3Y | NPOrHO3yBaTH MOro CTinKicTL. MopieHioBat 0cobauBoCTI
OopraHizayii Ta yHKUIOHYBAHHA arpoLeHO3iIB | NPUPOAHUX EKOCUCTEM.

5.3 | biocdepa sk rnobanbHa ekocucrema 3HATU | PO3YMITH
Crpyktypa Ta mexi bGiochepn. bBioreoximiuni  uuknam | Crpyxrypy i mexi Biocdepn. Kawouosi GioreoximiuHi umkan. CyTHICTb i 3HAYEHHA KOHLEnLi
/xonoobir peuosun/ Ak weobxigHa ymosa icHyBaHHA | cranoro PO3BUTKY. POAbL OCHOBHMX  33KOHIB NPUPOAOKOPUCTYBAHHA NpU  HOPMYBaHHI
Biocdepu. Buennn B. |. BepHaacekoro npo Biocdepy Ta | npuuuunis  36a1aHCOBAHOMO NPUPOAOKOPUCTYBAHHA B KOWTEKCTI CTAfNOr0 PO3BUTKY. CyyacHi
HOOCHEPY Ta MO0 3HAUEHWA AAA MUKl FA0BANLHOT | | annamku oxOpoHK NPUPOAK B YKpaiHi | CBiTi. Bnaue daKTopis A0BKIANA Ta NOKA3HWKIB HOMO
i . - ) ?“‘08"' yaat‘nennﬂ PO | qkocti  wa 3gopoB'a i 6esnexy  MOOMHW.,  3HAYEHHA  NOHATL | TEpMiHiB:
aHTponoreHHUn/aHTponiuHui/ Bnaue Ha Biocdepy. Buau = P . . g .
.. . aHTponoreHHunit/anTponiuiuit/ Bnaue, Oiocpepa, OioreoximiyHMH UUWKA, BUAW-BCENEHLY,
3abpygHeHHn, X HACNIAKU ANA EKOCUCTEM Ta MI0AWHU. . . L ] :
] ; 1 . | ekonoriyna mepexka, ekoNoriyna NOANITUKA, Muea peuosnHa Biochepu, GioreHHa pevoBUHA,
MNMoHATTA npo  aKicTe gosKinaa. CyvacHi  raoBanbi 6 .
| 7 P “u
eKOAOYHI NPOBAEMM CBITY, EKOMOFIUMI NPOBAEMM B KOCI:Ia/HE)RVIBa/ peyoBuHa, BiokocHa pE‘-IOBM.Ha, 3a0pyAHEHHS, Ho?ccbepa, OX0poHa Npupoaum,
YKpaiHi.  AHTPONOreHHUS/anTponiuHui/  enave  wa | PALIOHANbHE NPUPOAOKOPUCTYBAHHA, EKOOTIUHE MUCAEHHA, CTANUA PO3BUTOK.
bionoriyHe pisHOMaHITTA  (BUMUPaHHA BUAIB, BUAM- YMITH
gceneHui). 36epexmenHa BiOPi3HOMaHITTA AK HeobxigHa | BU3HAUATH NPABUALHICTD 33CTOCYBaHHA BKA3AHMX NOHATL | TEPMIHIB. PO3PI3HATU: TUNKU PEUOBUH
ymoBa cTabinoHocTi Biochepu. Cyvacni Hanpamkn oxopoHu | Biocdepu; snamn 3abpyaHenna poekinng; gxepena 3abpyaHeHHs AOBKINAA. AHANI3YBATW: CXemu
NPUPOAM Ta 3aXUCTY HABKOAULIHLOTO Cepeaosulua B | GioreoximiuHUX LMKNIB, aHTPONOreHHi 3MiHu B Biocdepi, ctan goskrinna. MporHosyeaTh HacAiAKu
YKpaiHi Ta cBiTi. 3abpyAHEHHA AOBKINAA ANA XKUBUX OPFaHiZMIB | NIOAUHN 30KpEMa.
Ba3oBi NOAOKEHHA NPUPOAOKOPUCTYBaHHA. KoHuenuis
CTaNoro PO3BUTKY.
5.4 | ApanTayin AK 3araacHa BAACTUBICTL Bi0NOriYHNX cUCTEM 3HATHW | PO3YMITU

3araneHi 3aKOHOMIPHOCTI GOpMYBaHHA aganTayii. MoHATTA
npo  npeajantauwilo Ta nocrajanTauii. BpacTtusocTi
apanTauin. PopmyBaHHA adanTauifi Ha MONEKYNAPHOMY Ta
KNITUHHOMY  piBHAX  Oopranizayii. OpuvHumMn  €4HOCTI
OpraHiamiB Ta cepeaoBuula iXHBOMO MewkanHA. Crpaveri
aganTtayuié opraniamis. NOHATTA NPC EKONOMIYHO NAACTUUHI
Ta €KOAOriYHO HeNnNacTU4HI Buan. MOHATTA NPO aAanNTUBHY
paajauito. KUTTEBI GopmKM TEAPUH Ta POCAUH AK aganTaui

3aranbHi 3aKOHOMIPHOCTI GOPMYBaAHHA aaanTauiil. 3HaYeHHA NpeajanTauiit Ta nocraganTauiii B
esoMouii opraHiuHoro cBity. OCHOBHI BNAacTMBOCTI agantauin. PopmyBaHHA aganTauin Ha
MONEKYAAPHOMY Ta KAITMHHOMY PIBHAX oOpradizauii. MpuHuMn €AHOCTI OpraHismiB Ta
CEpeaAnBUILA TXHBOMD MEWKaHHA. Cnocobu Tepmoperynaudii opranismis. OCHOBHI  dopmu
cumbBiozy opraHiamiB: mMyTyaniam, KomeHcanism,.uaga;umaM Mpuknagu: agantauin opraHiamie
A0 Aii eKoNOMYHUX YUHHUKIB, A0 n|3ﬂwcamﬂoeu\mewﬁauuﬂ ananTMeHux BioAOriuHUX

putmie. CyTHICTb | 3Ha4YeHHsA ¢077é6~qa5§ﬂ¥'.‘.”\mamb%ﬂe 3HayeHHa doTonepiognmy.

OcobanBOCTI OCHOBHUX cepep,osw )éHHﬂ ODIAWIIME\\ 3HAUCHHA JQOHATL | TepmiHis:
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40 CcepeaoBUWa MmetlKaHHA. [IOHATTA MPO CNPAXEeHY
eesonoLio fKkoeBooLilo/ Ta KoaganTauilo.

OCHOBHiI cepeaoBMIa ICHYBAHHA Ta agantauwii A0 HWX
opranizmis. Cnocobu Tepmoperyaauii oprariamis. Cumbios
Ta noro dopmu. OpraHiam [K CepegoBULLE MELUKAHHA.
MNownpeHHn napasuTuiMy cepel Pi3HUX rPyn Opradismis.
Apantauii napasuTie g0 MELKaHHA B OpPraHiami xasaiHa.
Bignosiab opraHiamy xa3siHa Ha OCeNeHHA Napa3unTis.
ApanTtueni BionorivHi pUuTMK BIONOTIYHMX CUCTEM PI3HOrO
pieHA opradizayii. Tunu agantueHux Bionoriutmx putmis
opraHiamis. PoTonepiogMam Ta HOro aAaNTUBHE 3HAYEHHA.

aAanTauia, npeaganTtawia, noctaganTtayia, aganTMBHUA NOTEHLIan, EKCAOrYHA Hila, aganTUeHa

pajiauia, KoeBoAOLiA, KO3aganTauil, xuttepa ¢opma, ananTUBHI  BionoriuHi  puTMM,
doTonepiognsm.
YMITU

Bu3HAYaTM nNPaBUNbHICTL 33CTOCYBAHHA BKA3aHWX MOHATL | TepMmiHie. PO3PI3HATM: THUNM
3AaNTUBHKUX BIONOMIUHKUX PUTMIB OPrani3mis (30BHItLHI, BHYTPIWHI, 40OOBI, MICAYHI, NPUNAKUBHO-
BIANAUBHI, Ce30HHI, piuHi, BaraTopiuHi); dopmu cumBIO3y; NPEACTABHUKIB Pi3HUX EKOAOTIHHMX
rpyn pocaun. CniesigHocuTu: aganTauii opraHismis 3 cepepoBuulem MetlKaHHA; agantayil
AIAUHU 3 YMOBamMU NPOMUBaAWHA. Bu3HaAYaTH: 03HAKM 3AANTOBAHOCTI OpraHismis Ao
CEpPeaoBUILA ICHYBAHHA, aAaNTUBHUIA XapakTep NOBEAIHKOBUX peakyiil TBapuH. MopisHBaTH:
0COBANBOCTI TEPMOPETYAALYi NOMKINCTEPMHUX Ta TOMOMOTEPMHUX TBAPWHW; aganTayii pisHWX
rpyn opradismie 40 NeBHOro cepeaoeBuwia MelwkaHHa. CKNagaTn CxemMn KOMNNEKCIB aganTaLyif,
AKI XapaKTEPUIYIOTD TY UM IHLIY HUTTEBY GOPMY OpraHiamis.
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OCHOBY €BOAIIOUINHOTO BYEHHA

MoHATTA npo  eponouitc.  EsoalouinHa rinovesa
H.-B. NMamapka. OCHOBHI NOAGKEHHA €BOMOUINHOI Teopii
Y. [dapeina. NoeaHaHua Teopii flapBiNa Ta reHeTuKu:
cuHTETMUHA Teopin esomwoulii. Monynauia opraxiamie Ak
oauHUUA esoalouil. TIOHATTA Mpo  MIKPOEBOAIoUilo.
BDakTopu 3MIHW reHeTUUHOI CTPYKTYPKU nonynauii: mytauii,
i3onauia, wmirpauii, apeid rexis, npupoanuit  aobip.
3aKOHOMIPHOCTI PO3MNOAINY anenis B NONYAALAX.

Cnocobu BMAOYTBOPEHHA. [IOHATTA NpPO AuBeprexHuilo,
KOHBePreHLilo Ta Napaneniam, aHanoriyHi Ta romMonorivHi
oprasy, pyaumeHTH Ta ataeiamu, BIionorivHniA nporpec va
perpec.

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

3HATU | PO3YMITH

3HaueHHA eBoMOUil. CyTHICTL: eBOAWUIMHOT rinoTesun ¥K.-b. /lamapka; OCHOBHUX NONOKEHb
€BOMOUIAHOT Teopii Y. JapBiHa; OCHOBHUX NOAOKEHb CYYACHOT CUHTETUYHOT Teapii eBoMIoLl;
Pi3HUX NOTAAAIB HA BUHMKHEHHA XUTTA. NPUYKMHK | Hacnigkw Apevdy reHis. 3aKOHOMIPHOCTI
po3noginy anenie B nonyasuiax. Ponb npupogHoro gobopy B apganTtauisx A0 3MiH NPUPOAHOTO
cepeaosulia. Kauosi €Tanu eBoaioUil KUTTA HA 3emAai (BUHMKHEHHA ¢(OTOCUHTE3y, nosBa
EYKApIOTUUYHMX KAITUH WwAsxom cumbioly npokapioTie, nossa 6HaraTOKAITMHHUX OpraHismie).
3HaueHHA MOHATL | TEePMIHIB: eBOMWCLiA, MIKpoeBOMOUjs, izonauia, apeid redis, mirpauil,
AVBEPreHuia, KOHBEpreHuia, napaneniam, npupoaHuit aobip, napaneniam,  HionorivyHMA
nporpec, HioNoriYHUIA perpec, reHETUYHAa CTPYKTYPa nonynawii, reHodoHg nonyaauii.

YMITKH

BM3HAUATU NpPaBUALHICTL 33CTOCYBAHHA BKA33HWX MOHATb | TEpPMIHIB. XapakTepU3yBaTH
NONYAALWI0 AK OAUHULIO €BOAOLI. PO3PI3HATU: aHANOMYHI Ta FOMOAQTIYHI OPraHn, PYAUMEHTH
Ta arvagiamu, cnocobn BuaoyTeopeHHa (reorpadiuHa Ta €KOAOriUHA i30AALIR NONYAALIN,
penpoaykTuBHa i30AALIA, BMNAAKOSI reHeTuuHi 3miHn). MopisHiosaTu BionoriuHnia nporpec i
6ionoriunum perpec. O6rPYHTOBYBATU POAb CNAAKOBOCTI B €BOIOLII OPraHizmie.

JupexTop nenapraMeHTy
3arajibHol cepe/lHbOol Ta JOIIKITBHOT OCBITH
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