3ATBEPIKYIO
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IIporpamy miaroTroBKM A0 BCTYNHHUX BHNPOOyBaHb 3 OioJsiorii i
a0ITypI€EHTIB, K1 BCTYNalTh 10 YeMepoBelbKOro MEIUYHOTO (PaXOBOr0O KOJIECIKY
Ha 0a3i MOBHOI 3arajibHOi cepeHbOI OCBITH pPO3pPOOJICHO BIJMOBIAHO 0
«HaBuanpHOi TIporpaMm [IJIsi 3arajlbHOOCBITHIX 3akiajaiB biojoris 6-9 kimacuy»
3aTBEp/KEHOT Haka3oM MiHicTepcTBa OcBITH 1 Hayku Ykpainu Big 07.06.2017
poky Ne804, «HaBuanbHOI mporpamu AJis 3aKjiajiB 3arajibHOi CEpelHbO1 OCBITH
bionoris ta exosoris 10-11 kiacu piBeHb CTaHAAPTY» 3aTBEPHKEHOI HAKa30M
MinictepcTBa ocBiTH 1 Hayku Ykpaiam Bim 23.10.2017 poxy Nel407, IIporpamu
30BHIIIHBOTO HE3AJIEKHOTO OIIHIOBAaHHS pe3yJibTaTiB HaB4YaHHA 3 O10Jorii,
3100yTHX Ha OCHOBI MOBHOT 3arajibHOI CEPEHbOI OCBITH.

3mict mporpamu 3 010JI0Tii MOMIIEHO HAa TEMaTHW4HI OJIOKU BiAMOBIAHO O
KIIIOYOBHX €JIEMEHTIB 3MICTYy HAaBYAJIBHUX MpOTrpaM 3 O10JI0Tii Al YUHIB 3aKJIajiB
3arajgpbHOi cepemHpoi ocBiTH. [Iporpama ckmamaerbes 3 5 posaums: «Berym.
XiMIYHUN CKJad, CTPYKTypa 1 (yHKIIIOHYBaHHs KIITHH. Peamizaliis craakoBoOi
1H(popmartii», «3aKOHOMIPHOCTI CMAJAKOBOCTI 1 MIHJIMBOCTI», «biOpI3HOMAHITTY,
«OpraHi3M JTIOJAUHYU K OioJIoT14HA cucTeMay, « OCHOBH €KOJIOTii 1 €BOJIOIIHOTO
BUEHHs». PO3/IUTN MO1IEHO Ha TEMU, B KX BU3HAUEHO 3MICT Ta 00CSAT BUMOT JI0
pe3yibTaTiB HaBYaHHS 1 MPEIMETHUX YMIHb YYaCHHKIB 1HJUBIIYyaJIbHOI YCHOI
ciiBOecimu 3 01070T1i, KOHKPETH30BaHI €JIEMEHTH 3MICTy TEBHUX TMOHSTh,
HABEJICHO IMepeiik 010J0TTYHUX 00'€KTIB, SIKI YYACHUKH BCTYITHOT'O BUIPOOYBAHHS
BI3yaJIbHO PO3MI3HAIOTH Ta XapaKTEPU3YIOTh.

[Iporpama 3 010JIOTIi OpIEHTYETHCS HA OBOJIOAIHHSA YUYHSIMHU 3aKJIaJliB
3arajbHOI CEepeaHBOI OCBITH TPEIMETHHMH BMIHHSAMH Ta JOCSATHCHHS HUMU
MIEBHUX PE3YJIbTATIB HaBYAHHS IIOJI0 METOJIIB HAYKOBOTO ITi3HAHHS, OCHOBHHUX
MOJIO’KEHb OI10JIOTIYHUX 3aKOHIB, MpaBUJl, TEOPId, 3aKOHOMIPHOCTEH, TINOTE3;
CYTHOCTI1 O10JIOTIYHMX MPOULECIB 1 ABHIL; OyAOBH O10JIOTIYHUX O0'€KTIB; Cy4acHOT
010JIOT1YHOT TEPMIHOJIOTI] 1 CHMBOJIIKM, yMIHHS: TOSICHIOBATH, BCTaHOBIIIOBATH
3B'SI3KM, CKJIQJaTH CXEMH, OTpUMYyBaTh I1HQOpMaAII0 3 TaOIUYHUX JTAHUX
rpadiuHuX 300paXkeHb, PO3Mi3HABATH O10JIOTIUHI O0'€KTH MO iX 300pakKeHHIO,
Kiacu(dikyBaTd, — aHali3yBaTH, MOPIBHIOBAaTM 1 POOWUTH  BHUCHOBKH,
BUKOPHCTOBYBATH 3HAHHS Y MOBCIKICHHOMY JKHUTTI (OOIPYHTOBYBAaTH IpaBuiia
MOBEIHKHA Y HABKOJUITHBOMY CEPEOBUIII, 3aX0/Id MPOPIIAKTUKHA 3aXBOPIOBAHb,
criocoOM HaTaHHS JOMEIUIHOT JTOTIOMOTH ).

Tema Ne 3MmicT
3/m

Po3nin 1. Beryn. Ximiuynuii ckyiaj, CTpyKTypa i GyHKIiOHYBAHHA KJIITHH.
Peanizanis cnagkoBoi ingopmanii.

1.1 Beryn 1. | ®ynaaMeHTaIbHI BIACTUBOCTI X)HUBOro. PiBHI opranizaii
KUTTS O10JIOTTYHUX CHUCTEM Ta IX XapaKTEePHI PHCH.

2. | Metoau nocnigxeHb B 01070Tii. 3HaUeHHS 610710TTYHUX
JTOCJTIJDKEHD Y JKUTTI JIFOIUHH.

1.2 XiMiuHH# CKJIAX 3. | Knacudikamiss XiMiYHUX €JIEMEHTIB 3a iXHIM BMICTOM B
KIITHHA opraHi3zmax. Hacnigxu HEJIOCTAaTHHOTO abo
HAJJIMIIIKOBOTO HAJIXO/DKEHHS B OpTaHi3M  JIIOJUHU
ximiuaux enemeHTiB (I, P, Fe, Ca, K) Ta cnocobu




YCYHEHHS 1X HecTadul.

OpraniyHi Ta HEOpraHiuHi CHOAYKM 1 IiXHA pOJb B
oprani3mi. Boma, Ti OCHOBHI BIacTHBOCTI Ta pPOJb B
opraniami. Bonma K po3uMHHHUK, TiApodoOHI 1
riapodUIbHI CIIOTYKH.

bionmomimepu: moHATTA mnpo  ixHIO OymoBy Ta
koH(popmMmarniro. ByraeBogu: Monocaxapuau (pubo3a,
ne30Kcuprbo3a, TIII0K03a, (PYKTO3a), OJirocaxapuau
(caxapo3a,  J5akTo3a),  Toiicaxapuad  (Kpoxmaib,
LEJII0103a, XITHH, IIKoreH). OCHOBHI BJIACTHUBOCTI Ta
(GyHKIIIT BYyTJIE€BOAIB B OpraHizMax.

Jlimigm (xupu, BOCKH, cTepoinu, ¢pocdominiam). OcHOBHI
BJIACTUBOCTI Ta QYHKIIII JIIITI/TIIB B OpraHi3Max.

binku. AMIHOKHCIOTH SIK MOHOMepHu OinkiB. PiBHi
CTPYKTypHOI  opranizamii  OinkiB. [lenarypamis i
penarypauis 6ikiB. OcHOBHI Oiosoriyni (yHKIii OiNIKiB.
depmenTn, ix BJIACTHUBOCTI Ta NPUHINTH
(GyHKIIIOHYBaHHS.

HyxkneinoBi kucnotu. bynoBa nykineotuniB. bygoBa Ta
byHKIiT JHK. [TpuHIHD KOMIIJIEMEHTaPHOCTI.
HykneoTnana mMOCHiIOBHICT, 1 TMOHSATTS TPO TEH.
Bnactusocti JIHK. PHKra ii tumum (MPHK, pPHK,
TPHK).

AT®. Ponrs ATO B eneprosabesnedeHHi

1.3 Crpykrypa Ta
(pyHKIiOHYyBaHHA
eyKapPiOTHYHUX KJIITHH

10.

KniTnHa K eneMeHTapHa OAMHHUI XHBOro. Meroau
JOCITIJDKEHHS KIiTHH. OCHOBHI BJIACTUBOCTI 1 TIPHHITUITN
OyZOBH €yKapiOTUIHOI KITITHHH.

11.

Knituaai meMOpanu, iX XiMIYHUE CKIaf, CTPYKTYpa,
BJIACTUBOCTI Ta OCHOBHI (yHKHii. TpaHcmopTyBaHHS
PEYOBHH Yepe3 KIITHHHI MEMOpaHH.

12.

[Mutomiazma, 11 KOMIIOHEHTH: LIUTOCKEIET, OPraHed Ta
BKJIFOYEHHS.

13.

OnnomMeMOpaHHI OpraHeNu: €HAOIJIa3MaTHYHa CITKa,
anapat ['onbJIKi, J1130COMH, BaKyOJIi.

14.

JIBomeMOpaHHI  OpraHeiu: MITOXOHIpPIi, TUIACTUIU
(x0po-, Jeiko - 1 xpomorutact). MitoxoHapii: OyoBa,
($yHKIIOHATIbHA pOJIb. XnoponiacTu: Oynos.a,
¢GyHKLIOHaIbHA  POJIb  XJIOPOIJIACTiB.  ABTOHOMIs
MITOXOHJIP1H 1 XJIOPOIJIACTIB Y KIITHHI.

15.

Pu6ocomu: OynoBa, (yHKIIIOHAIbHA POJIb.

16.

I{enTpiomi.

17.

Opranenu pyxy (JKTYTUKH, BIMKH).

18.

SAnpo: OynoBa, QyHKLIOHATBHA pPOJIb. XPOMOCOMH:
XIMIYHUNA ~ CcKJafd, OymoBa, (yHKIIOHAIbHA  POJIb.
lamnoimuuit 1 OUIUIOIAHUM ~ HA0OpU  XPOMOCOM.
['omomnoriyni xpomocomu. OCHOBHI CTaHH XPOMOCOM:
iHTepa3HUl HEKOMIIAKTHUM 1 HaJKOMIIAKTU3aIlsl Yy
mporeci KITHHHOrO moauty. IlomBoeHHST XpoMocom
YHACHIJIOK peruTikarii JTHK. Mopdonoris
HAJKOMIAKTHUX /MITOTMYHUX/ XpoMocoM. [loHarTs mpo
Kapiotun. S aepie, Horo (hyHKIIOHAJIbHA POJIb.

14. OOMmMiH pe4oBHH

i

19.

O6miH  peuoBuH (mertabousizm), Horo  3arajgbpHa




NepeTBOPEeHHs eHepril

XapakTepucTuka. €aHICTh  TPOLECIB  CHUHTE3Y 1
PO3ILIETIICHHS] PEYOBHH B OPTaHi3Mi.

20.

ABTOTpOHUN 1 TETEpOTPODHHMIA THUNU IKUBJICHHS.
MikcoTpo¢Hi opratizmu.

21.

Posmennenns pedoBuH B opranizMi  (O€3KHCHEBE,
kucHeBe). [lousaTTs mpo riaikoni3, 6poainus. [louaTTs nmpo
KIITUHHE JuUXaHHA. MITOXOHJIpis SK eHepreTuyHa
CTaHIIiS KIITHHH.

22.

dortocunTe3. OCHOBHI NPOLIECH, IO BIiAOYBAIOTHCA Yy
CBITJIO3JIGKHUX 1  CBITJIOHE3AJIEKHHX  PEaKIisax
/cBITIIOBIM Ta TeMHOBIM ¢a3zax/ ¢orocunTesy. Poib
XJI0po(isly y CBITIO3aJEKHUX peakiisfx /CBiTioBa ¢aza/
¢dorocunTe3y. 3HaueHHS (OTOCHHTE3y ISl ICHYBaHHS
6iocthepu.

23.

Ilousrts IIpO XEMOCHUHTE3

1.5. 30epekeHHs1 Ta
peaizanis CHAAKOBOI
ingopmanii

24,

['enn, ix OymoBa 1 ¢yHKUHiOHamBbHA poiib. Mo3aiuHa
OynoBa reHa eykapioTiB (ek30HH Ta IHTpOHH). [loHATTS
po TeHOM. TpaHCKpPHIILisA: MAaTPUYHUN CUHTE3 MOJICKYII
PHK. [ToHsTTS npo perynsiiro TpaHCKPUMIIIi.

25.

biocunre3 OunkiB (TpaHcinsmis). ['enernynnii kox 1 #oro
ocHoBHi BrnactuBocti. Pons MPHK, TPHK i1 pubocom y
OiocuHTE31 OiIKa.

26.

Perutikamis  JIHK: HamiBKOHCEpBaTMBHMN  MPHHLMIL.
[Tonstrs mpo penapamito JIHK. Permikamis JIHK i
KJIITHHHUH [HAKIL.

27.

Iarepdasa i knitunaui noxin. Kinskicts monekyn JJHK 1
XPOMOCOM Ha Pi3HUX CTAIisX KIITHHHOTO IUKITY.

28.

MiTo3, OCHOBHI MpOLIECH, IO BiAOYBalOThCS MiA Yac
MITO3Yy.

29.

Meiio3 1 #loro 0coOIMBOCTI y TOPIBHSAHHI 3 MITO30M.
@dyHkuioHaNbHA  ponb  Meio3y.  Ilomsarrs  mpo
pexombOinaniro JIHK min yac meiio3y. Kpocunrosep.

30.

YTBOpeHHsI raMeT 1 ixHe 00'€THAHHA B 3UTOTY T Yac
3arutiiHeHHs. CrareBe po3MHOXKeHHs. OCHOBHI (popmu
HECTaTeBOI'0 PO3MHOXKEHHSI OpraHi3MiB (IOALT IIJISXOM
MiTO3y,  OpyHbKYBaHHS, = PO3MHOXXEHHS  CIIOpaMH,
BEreTaTHBHE PO3ZMHOKEHHS).

31.

[HauBiAyabHUN  PO3BUTOK  OpraHi3aMy (OHTOTEHE3).
EmOpionanbHuit PO3BHTOK. OcHoBHI eTanu
eMOpIOHAJILHOTO PO3BUTKY Yy XOpAOBUX (IpoOJeHHs
3UroTH, YTBOPEHHsI OjacTynu 1 racTpyiu). SBuie
emOpioHanpHO1 1HAYKIil. [loHATTS mpo mudepeHmianio
KIITUH M 4ac eMOpPiOHaBbHOTO po3BUTKY. CTOBOYpPOBIi
kiIiTHHY. [licnsa3apokoBuil pO3BUTOK y TBapuH Ta HOro
OCHOBHI TUIIU (HENIPSIMUI Ta IPSIMUIA).

Po3aia 2. 3akoHomipHOCTI cnajiKoBoOCTI i MiHJIMBOCTI

2.1 T'enernka - Hayka npo
3aKOHOMIpPHOCTI
CHAJAKOBOCTI i MIHJIMBOCTI
oprasismiB

32.

Kmacuuni Merogd TeHETHYHUX AochimxkeHb. OCHOBHI
MOHATTSA TE€HETUKH. OcHoBHI 3aKOHOMIPHOCTI
(byHKILIOHYBaHHS F'€HIB Y POKApiOTiB Ta €yKapioTiB.

2.2 3akoHomipHoCTI

33.

3aKOHOMIPHOCTI CIIaJIKOBOCTI, BCTaHOBJICHI I.




CIAIKOBOCTi OPraHi3miB

Mennenem. Meton TeEpeBipKd TEHOTHITY TiOpUIHUX
0CcOOUH (aHaNI3yl04e CXpEIlyBaHHs).

34.

MHuoxxuHHa Jis reHiB. O3HaKa sSK pe3yjbTaT IPOSBY
Oaratbox TEHIB. Bsaemonis [EHIB. 34yemniene
yCMaJKyBaHHs. XPOMOCOMHA T€OPIisl CIIaIKOBOCTI.

35.

['eHeTruHi OCHOBM BHU3HAUEHHS CTaTi y PI3HUX TPyl
OpraHi3MiB. XpOMOCOMHE BH3HAYCHHS cTaTi.
YcnankyBaHHs, 3YETJICHE 31 CTATTIO.

36.

XPOMOCOMHHUH aHalli3 SIK METOJ] BUSBJICHHS MOPYIICHb Y
CTPYKTYPi KapioTHITy.

37.

CraikoBi 3aXBOPIOBAHHS 1 BaJIy JIFOJIMHH, 3aXBOPIOBAHHS
JIOAMHU 31 CHAJKOBOI CXWIBHICTIO, IXHI NPUYUHH.
CydacHl MOJIEKYJISIPHO-TEHETUYHI METOJU AOCIIHKCHb
CITaIKOBOCTI JIFOIMHHU.

2.3 3akoHoMipHOCTI
MiHJIMBOCTi OpraHismis

38.

Moaudikariitna (HecrmaakoBa) MIHJIMBICTb, 1i MPUYUHH.
Hopma peakuii. Bapiamiiinumii ps ta BapiamiiiHa KpHBa.
CnagkoBa MIHIMBICTE Ta 11 BAAM: KOMOIHATHBHA 1
myramiiiaa.  J[xepena  KOMOIHATMBHOI ~ MIHJIMBOCTI.
Myranii Ta ixHi BracTuBocTi. Tunu myraniid (reHOMHI,
XPOMOCOMHI, TOYKOBI; COMAaTH4YHI Ta TCHEPATHBHI).
Myrarensi gakropu (pi3uyni, XiMiyHi Ta 610J0T14HI).

2.4 Ceaexkuis opranizmis.
BiorexHoJioris

39.

[ToHSATTST TIPO COPT POCIHH, TOPOAY TBAPHH, IITaAM
Mmikpooprani3miB. Iltyunnit 1o6ip (iHAMBIAYyanbHUI Ta
macoBuii). CropiiHeHe 1 HECHOpiHEHE CXpEIlyBaHHS,
MDKBHJIOBA (BigJasieHa) riOpuam3allis, iX reHeTH4Hl Ta
OiomoriyHi Hacmiaku. l'eTepo3wc Ta HOro TEeHETUYHI
OCHOBH. [IOHSATTS TPO OCHOBHI METOAM 1 3aBIAaHHS
CeJIeKIIi.

40.

MeTtoan MOJEKYISIpHOI TEHETHKH SIK OCHOBA CY4acHHX
010TEeXHOJIOTIH: MoJIiMepa3Ha JIAHIFOrOBa Peaklilis, TeHHA
iHxkeHepid, kionyBaHHs JIHK, xmiTuHHa 1HXeHepis.
KnonyBanns opranizmiB. ['eHeTmuHo MoaudikoBaHi
opradizMu (I'MO): nmpuHIMIIH CTBOpPEHHS 1 HaNpsIMKU
BUKOPHCTAaHHS.

Po3ain 3. biopizHomaHniTTS

3.1 CucremaTuka - Hayka
npo pPi3HOMAaHITHICTH
oprasizmis

41.

biopi3HOMaHITTS HaIIOl IUIAHETH SIK HACJHIJAOK €BOJIIOLI].
CydacHa cuctema OpraHiyHOro CBITy (moMmeHu: Apxei,
bakrepii, Eykapiotn). OCHOBHI TaKCOHOMIYHI OJWHHUIII,
AK1 3aCTOCOBYIOTh y CHCTEMaTHlll opraHi3MmiB. Bua sk
OCHOBHA CHCTeMaTH4yHa OAMHUILA. bionoriyHa KoHIemNis
Buny. CyuacHi kputepii Bugy. [loHsarrs  mpo
¢inorenetnuny cucremMatuky. Crocobu rpagigyHOro
BIIOOpa)X€HHA CHOPIAHEHOCTI CHUCTEMaTHUYHUX TPyl
OpraHi3MiB.

3.2 Bipycu. Bipoinu.
IIpionn

42.

Ocob6nuBocTi opranizamii Ta (QyHKI[IOHYBaHHSI BIpYCIB.
['inoTte3u noxopkeHHs BipyciB. Posb BipyciB y eBoJtolii,
MOHATTS PO TOPU30HTATIbHE MepeHeceHHs reHiB. Lmsixu
IIPOHUKHEHHS BIPYCIB B OpPraHi3MH POCIUH, TBapHH Ta
moauHU. Bzaemogis  BipyCiB 3 KIIITHHOIO-Xa3sITHOM.
Bukopucrtanus BipyciB y TE€HETUYHIN 1HXKeHepii Ta
010JI0T1YHUX MeTO/aX O0OpOTHOM 31 MIKIIMBUMH BHIAMHU.




[IpodinakTka  BIpyCHHX  3aXBOpIOBaHb  JIFOJWHHU.
[TOHATTS PO BaKLIMHALIIIO.

43.

IToHSATTS 1IPO BipOiaH, IPIOHH.

33 Bynosa
MPOKAapioTiB.

KJIITUHH

44,

[TpokapioTruHi opraHizmu (apxei, 6akrepii), 0COOIHBOCTI
iXHbOi opraHizarii Ta GyHKIIOHYBaHHA. THUIN KUBJICHHS
(poto- 1 xemocuHTe3, TeTepoTpodHE) 1 JAUXAHHA
(amaepoOHe 1 aepoOHE) NIPOKAPIOTUYHUX OPraHi3MiB.
Po3mHoxeHHs1 (o Ta OpyHbKYBaHHS KIIITHH) 1 OOMiH
CIIaJIKOBOIO iHpopmarriero (xoH'torartis) y
MPOKAPIOTHYHUX OpraHi3MiB. B3aemo3B's13k1
MPOKApIOTHYHUX OPraHi3MiB 3 I1HIIMMH OpraHi3Mamu
(MyTyami3m, KOMEHCai3M, MapasuTH3M). Ponp
MPOKapioTiB 'y  OPUPOJAI  Ta  JKUTTI  JIFOJUHH.
XBOpoOOTBOPHI OakTepii Ta 3aXBOPIOBAHHS JIIOAMHH, IO
HAMH BHKJIMKalOThCA. [Ipodinaktuka Ta JIiKyBaHHS
OakTepiaIbHUX 3aXBOPIOBAHb.

3.4 Bopopocri

45.

OcoOnuBocTi OyAOBM Ta TMPOLECIB IKHUTTEIISUIBHOCTI
ONHOKJITHHHMX Ta OaraTOKJIITUHHUX  BOJOPOCTEH.
[IpencraBHuku Bojopocteii: 3eneHi BOJIOPOCTI
(x7amioMoOHasa, XJIopela, yIOTPUKC, CHiporipa, yibBa),
JiatomoBi BomopocTi (miHynspis, HaBikyma), bypi
BOJOpoOCTi  (naminapis, ¢ykyc, capracym), UepBoHi
BoziopocTi (mopdipa, dimodopa, KopariHa).

3.5 Pocaunu.

46.

BereraruBHi opraHu Ta OKUTTEBI (QYHKIII POCIUH
Knituau pocnun. OCHOBHI Tpynmu TKaHUH POCIUH:
NOCTIHI - TOKpHBHI (WIKIpOYKa, KOPOK), MPOBiAHI
(cynunu, CUTOBHUIHI TPYOKH), OCHOBHI
(poTocuHTEzyrowa, 3amacaroya, B TOMY  YHCIbI
EHJ0CIIepM, MeXaHIYHa); TBIpPHI - BEpXIBKOBA 1 O14HA.

47.

3aranbHa XapaKTEpUCTHKA POCIHUH. 3HAYEHHS POCIIHUH.
Kopinbs. Bunu kopeHiB (ronoBHUM, JOAATKOBi, O14HI).
KopeneBa cucrema ta i TUNU (CTpUKHEBA, MUUKYBAaTa).
30HM KopeHs Ta iX QyHKUTl. BHyTpimHsa 6ynoBa KOpeHs B
30HI KOpPEHEBMX  BOJOCKIB. Buao3miHM  KOpeHs
(xopeHeruioan, OynTpOOKOpEHi, AUXallbHi, OMOPHI, YiMKi,
MOBITPSIHI, KOPEHI - IPUCOCKH).

48.

[Tarin, #oro OCHOBHI 4YacTUHU (BY30J], MIKBY3S,
JUCTKOBA TMa3yxa). TUNM TaroHiB: MPsIMOCTOSUI,
BUCXiJHI, BUTKI, 4YilKi, MOB3ydYi, ciaHki. bpyHpka -
3ayaTKoBUM mariH. bynoBa OpyHbKM (JIyCKH, KOHYC
HApOCTaHHs, 3a4aTKOBI JIMCTKHU). Pi3HOBUIM OpYyHBOK 32
po3TanryBaHHAM Ha MaroH1 (BepxiBKOBa Ta
Oiuna/masymHa/), 3a  OymoBOW  (BereraTWBHI  Ta
reHepaTUBHI/KBITKOBI/). bynoBa marona: crtebimo Ta
aucTku. lamyxeHHs maroHa, (OpMyBaHHS KpOHH.
Buno3minn marona: mig3eMHi (KOpEHEBHWINE, ITiI3eMHA
crebnoBa OynbOa, 1uOynuHa, OynpOOIMOyIUMHA) Ta
HaJ3eMHI (Byca, BYCHMKM, HajJ3eMHa crebiioBa Oyib0a,
KOJIFOUKH ).

49.

Crebno. BuytpimnHs OynoBa aepeB'stHUCTOro crebdia
(cepueBuHa, AepeBUHA, KaMOil, 1y0, KOPOK, CEPIIEBHHHI
IPOMEHI, p1YH1 KIIBIIS).




50.

Jluctok: 30BHImHS OymoBa (OCHOBA JIMCTKA, YEPEIIOK,
JMCTKOBA IJIACTUHKA, MPUIHMCTKU), BHYTPIIIHSA Oyq0Ba
(ocHOBHA TKaHWHA- CTOBIYAcTa 1 T'y0dYacTa, MpPOIUXH,
KHUIKK (IepeBHHa, J1y0), KyTHUKYJa, MIKIpoYKa), (yHKIII].
JKunkyBaHHSI JIMCTKIB: TapalielibHe, JYyroBe, Majb4acTe,
mipyacte, Buib4acTe. JIMCTKOPO3MIIICHHS: IOYEProBe,
CyNpOTUBHE, Kigb4yacTe. BHII03MiIHM JHCTKAa (BYCHKH,
KOJIFOYKH, JIyCOYKH, JIMCTKH-TIACTKH  KOMAaxoOiIHUX
pociun). Jlucroman. JKutreBi  QyHKIII  pOCTUH:
KUBJIEHHS  (MiHepasbHe,  (OTOCHHTE3),  JUXAHHS,
TpaHchiparis. [lepemMineHHs pe4oBHH MO POCIIHHI.

o1.

Pict 1 posButok pociuH. Pyxum pociuH (pocToBi,
rirpockoniyHi). Perymsiis )uTTeBux GyHKIINA Y pOCITHH.

3.6 TI'eHepaTuBHi opranm
MOKPUTOHACIHHUX POCINH

52.

BbynoBa KBITKM: KBITKOHIKKA; KBITKOJOXE; THYMHKA
(mwisik, THI3OA 3 MHJIKOM, OyJ0Ba THJIKOBUX 3€pEH,
TUYMHKOBA HUTKA); YAIIOJIUCTKHU (YallleyKa); METFCTKU
(BIHOYOK); OIIBITWHA; MaTOuyka (MpPUIMOYKA, CTOBITYHK,
3aB's3b (BEPXHS 1 HIKHS) 3 3apOJKOBHMH MIIIKAMH B
HaciHHUX 3adarkax). DyHkmii kBiTKU. Pi3HOMaHITHICTH
KBITOK (OJTHOCTATEBI Ta JBOCTATEBi, TONi, 3 MPOCTOI Ta
MOJIBIMHOIO OIBITHHOI0). DOpMyria KBITKH.

53.

Cyugitta. Tunum cynBite (IpOCTi - KHUTHIS, TOYATOK,
TOJIOBKA, KOUIMK, IIUTOK, 30HTUK, HPOCTHH KOJIOC;
CKJIaJHI - CKJIQJHUM KOJOC, BOJOTH, CKJIAJHUH IIUTOK,
CKJIaJIHUH 30HTHK).

54,

3anuiaeHHs Ta MHOro pi3HOBHIM (CaMO3alMWIEHHS Ta
nepexpecHe 3aMuiIeHH). OcHoBHI criocoou
MEPEXPECHOTO 3aMMIICHHS (32 JI0TIOMOTOI0 BITPY, KOMaXx).
ApanTanii pocnuH a0 crnocoOy 3amwieHHs. [loasiiine
3aIUTiIHEHHS] Y KBITKOBHX POCIIHH.

55.

VYTBOpeHHs HAaciHMHM Ta IwioAy. PyHKUIi HAaCIHUHHU Ta
wioay. bynoBa HAaciHMHM: MIKipKa 3 OTBOPOM, 3apOJIOK
(3apoakoBuit KOpiHElIb, MiACIM'SIIOIBHE KOJIIHO,
ciM'saons, pyouuk). bynoBa mioay (TpbOXIiapoBa CTIHKA
1 HaciHuHa). Tunm mnoniB: cyxi (ciM'sHKa, 3€pHIBKa,
ropix, 610, kopoOouka, CTPy4OK, CTPy4Y€4OK), COKOBHUTI
(mpocti - KicTsAHKA, TapOy3uHa, fAroja, MOMepaHellb,
a01yKo; 301pHI - 30ipHa KICTSIHKA, CYHUYMHA; CYIUTIAJIS.
[Tepion cOKOIO Ta yMOBHU MPOPOCTaHHS HACIHUHHU.

3.7 PiznoManiTHiCTD
POC/IUH

56.

Po3sMHOXkeHHs pocnauH IIOHATTS NpPO KUTTEBUM LMK
pocivH  (Y4epryBaHHS  HECTaTeBOTO Ta  CTaTeBOTO
MTOKOJIIHB).

S7.

3aranpHa XapaKTEPUCTHUKA, OCOOJIWUBOCTI TIOMIUPEHHS,
3HaYeHHS MOXiB, IUIayHIB, XBOIIiB, MaNoOpOTeH,
TOJIOHACIHHUX, TOKPUTOHACIHHUX.

58.

PisHOMaHITHICTE pociuH: Moxu (TMOMTPUX, MapIIaHIis,
charaym); Ilnaynu (cenarinena, OapaHelb 3BUYANHMIA,
wiayH OynaBOBUAHMI); Xeowi (XBOUI MOJILOBUM, XBOII
micouit); [Ilanopomi (IMMTHUK YOJOBIYUH, OPIIK,
JIMCTOBUK, CTPAYCHHK, CaJIbBIHIs);

59.

Tononacinni (TIHKTO JBOJNOMATEBE, TUC STIIHUN, TV,




KHATIAPHUC, COCHA, sUIMHA, MOJPHWHA, SJIOBEIb, KeJp,
BEJIbBIYIs
JIMBOBIDKHA, eelipa, CAarOBHHUK);

60.

Tlokpumonacinui
(KamycTsin/XpecTonBiTi/:TpUITMKH,peIbKa TUKA, KaIycTa,
ripunns, parc; Po3oBi: cyHuIs, MMIIIKMHA, TOpoOWHA,
si0nyHsi, BuIIHS, BoOOBi: ropox, KBacojsi, KOHIOIIWHA,
poOinis/Oina akarrisi/, monepHa; I[laciboHOBI: TETyHis,
MacyiH, TIOTIOH, KapTOILI, TOMAT, nepelp;
AticTpoBi/CKIIQIHOIBITI/: COHSIIHUK, Kynb0aba, OymIsK,
pomamika, Bosiomika, [luOynesi: 1uOymns, YacHUK,
yepemina; JIiTiiiHI: TIOJBIIAH, MPOJICKA, JIUTIS, 3JIaKOBi:
KYKYpYy/A3a, pUC, IMIIECHUI, )KUTO, OBEC, OUCPET, MUPIH).

61.

dopmi 1 crtocoOM PO3MHOKEHHS POCITHH

3.8 I'pudn

62.

3aranpHa XapakTepucThka rpudiB. OcobauBocTi OYI0BU
Ta MPOLECIB )KUTTEAISUIBHOCTI HA MPUKIIAl IATHHKOBHUX,
nBuieBux TrpubiB Ta apikmKiB. ['pubm camporpodwu,
napasuTtd, cuMOioTpodu. 3HaYeHHs TPUOIB y MPHUPOI Ta
SKUTTI JIFOAUHU.

63.

Pi3HOMaHITHICTS TpHOIB: MIANMMHKOBI TpUOM (MaCIIOK,
Oinuit rpul, MiAOCUYHUK, ONEHBKH, MEYEPUlll, MyXOMOp,
Omima moraHka), [BUIeBI rpubu (MyKOp, TEHILWI,
acmeprin), rpuOu-TIapasuTH  POCIUH  (TPYTOBUKH,
OOPOIITHUCTO-POCSHI, CAXKKH, PIKKH).

64.

Bukopuctanns rpubiB y Xap4yoBiii NPOMHCIOBOCTI Ta
dhapmakoJorii.

3.9 JIumaiiHu KU

65.

Jlumaitnukn - acomiamii  crpaBXHIX ~TpubiB 3
(OTOCHHTE3yIOUUMH ~ OpraHi3MamMu  (BOJOPOCTSIMH  Ta
111aHOOAKTEPISIMH ). Bynosa Ta 0CO0JIUBOCTI
KHUTTESITBHOCTI (>kuBNIEHHS, PO3MHOKEHHS)
JUIIANHUKIB. Haxunsi (exaHopa), JMCTYyBATI
(mapmenis), KynucTi (KIaJ0HisI) JTUIIAHHUKA. 3HAYCHHS
JUIIANHMUKIB Y IPUPOJII T KUTTI JIOJIUHH.

3.10 OaHOKJIITHHHI
rereporpodHi
eyKapioTuuHi opra”vizmmu

66.

BinpHOXMBYYI 1 Mapa3suTUYHI BUAM OJHOKIITHHHHX
reTepoTpoPHUX EyKapiOTUYHUX OpraHi3MiB. MemlKaHIl
MIPICHUX BOJIOWM: ame0a mpoTeit, iHpy3opia-Tydenbka.

67.

OcoOnuBocTi OyAOBM Ta TMPOLECIB IKUTTEIISUIBHOCTI
(CKUBJIEHHS, UXaHHS, BUIUICHHS, OCMODPETYJILIs, PYyX,
110/1pa3JIMBICTh, PO3MHOXKEHHS, IHIIUCTYBaHHS).

68.

[Tapazutu mroauHu (Au3eHTepiiiHa ameOa, ManApiiHUMN
w1asMolid) X 0coOaMBOCTI. 3axBOPIOBAHHS, 110
BUKJIMKAIOThCS Hapa3suTHYHUMHU OJTHOKJIITHHHUMH
(ameOHa nu3eHTepis, Majsipis), Ta iX npodilakTHKa.

3.11 I'yoku

69.

['yOku - mnepBUHHI OaraTOKJIITHMHHI TBapHHH, IO
nepe0yBalOTh Ha JOTKaHWMHHOMY pIBHI Oprasi3aiii.
Ocob6nuBocTi Oy0BH Ta MPOILECIB JKUTTEIISUIBHOCTI Ha
npukiaal ooxsru. Pomp ry0ok y mpuponal Ta KUTTI
JIOAMHU

3.12 CnpaBxHi
0araToKJITHHHI TBapHHM.
3araabHi o3Haku OynoBm i
NpoueciB KUTTENIATBHOCTI

70.

TKaHWHM TBapHH.

71.

Tunu cumetpii Tina (nBoOiuHA, panianbHa). Tumm
MOPO’KHUHU Ti1a (IepBUHHA, BTOPUHHA, 3MiIlIaHa).

72.

[TokpuBH Tina.




73.

CuctemMu oOpraHiB: ONOPHO-pyXoBa (30BHIIIHINA Ta
BHYTPILIHII CKeNeT, TiAPOCKENeT, MycKynaTypa), TpaBHa
cucrteMa (3aMKHEHHMHM Ta HACKPI3HUH KHIICYHUK, TPaBHI
3aJ1031), KPOBOHOCHA CHCTEeMa (3aMKHEHA, HE3aMKHEHA),
HepBoBa cucrtema (nudysHa, raHriaioHapHa, TpyoOuacra),
pI3HOMaHITHICTh Opra”iB guxaHHs (340pa, Tpaxei,
JIETCHEeBl  MIIIKH, JIeTeHi) 1 BUIUICHHA (HUPKH,
MAaJIBIITi€B] CyIUHH, MeTaHeppuii, mpoToHepuIii).

74.

Opranu uyTTs. [logpasnusicth Ta pyx

75.

@®opmu  po3MHOKEHHs TBapuH. (TaTeBi KIITHHH,
3arutiIHeHHs. PO3BUTOK TBapuH.

3.13 IloBeainka TBapuH

76.

Bpomxkena 1 nHaOyra mnoBeninka. DopMu MOBEAIHKU
TBapUH: JOCIITHUIIbKA, XapyoBa, 3aXHCHA, Tiri€HIYHA,
penpoaykTuBHa  (IOUIYK  MapTHEpiB,  OaThbKiBCbKa
MOBE/iHKa Ta TypOOTa MPO MOTOMCTBO), TEPUTOpPiaIbHa,
couianbHa. CrnocoOM OpiEHTYBaHHS TBapUH. XOMIHT.
Mirpanii TtBapuH. KomynikamiitBapun. Enemenrapna
PO3yMOBA JTisUTbHICTb.

3.14 PizHOMAaHITHICTB,
MO pPEeHHS, 3HAYEHHS
TBapUH

77.

Kanki, abo KuIkoBOmopo>XxHHHHI, iX PI3HOMAHITHICTb:
Memy3a aBpeiis, Meay3a KOpPEHEpOT, Tiapa, aKTHHis,
MaJIpEIopoBi KOpaiu.

78.

[Tnocki yepBu. Pi3HOMaHITHICTD Mapa3sUTUYHHUX TUIOCKUX
yepBiB: CucyHu (NEYIHKOBUH Ta KOTSUMNA CHCYHH),
CTbOXKOBI uepBH (OWYa4yWii Ta CBUHSYMNA ITIN'SKH,
€X1HOKOK, CThOYKAK ITUPOKHI).

79.

Hematonu, abo Kpyrui uepsu. PizHOMaHITHICTD
napasUTUYHUX HEMarol (acKapuiua JIOJIChKA, TOCTPHUK,
TpUXiHEeTa).

80.

KinpuacTti uepBu /Kimp4aku/, iX pi3HOMaHITHICTb:
bararomernakoBi uepBu (Hepeic), MaomEeTHHKOBI
YyepBHU (J10II0BUH uepB'sK, TpyOouHukK), [1'aBku (MeanuHa
n'siBKa). YJI€HHUCTOHOT!.

81.

PakornoniOHi. Pi3HOMaHITHICTh pakonoaiOHuX (pIYKoBI
paxu, Kpabu, KpeBeTKH, JadHii, HUKIONU, MOKPUIL), POJIb
y PUPOJII Ta KUTTI JIIOJUHH.

82.

[TaBykonoiOHi, iX pI3HOMaHITHICTh (TMAaBYKH: MaBYK-
XPECTOBUK, KapakypT, TapaHTyJ; KJIII: KOPOCTSHUMN
cBepOyH, cobaumii KJIiI).

83.

Komaxu, ix pi3HomaniTHICTh: Tapranu (TapraH pyawuii),
[Tpsamokpuni (KOHMK 3€JIeHUM, capaHa MaHJApiBHA),
Teprokpuini/’)Kykn/ (TpaBHEBUH XpYIll, COHEUYKO, JKYK-
OJIEHb,  KOJOpaJAChKUH  XyK), IlepeTmHuUacTOKpmII
(6mxona MenoHoCcHa, Mypaiku), JIyckokpumi/Merenuku/
(OimaH KamycTSHUMN, IIOBKOBUYHUIN IIOBKOIIPSIT], MaXaoH),
JBokpuimi (Myxa KIMHaTHa, MaJApidHUN  KoMap).
[Tapa3suTuuHi Ta KpOBOCHCHI KoMaxu (05ioxu, BoIIi,
MOCTUIBHI KJIOIHU, KOMapi, Ie31, OBOAM) SIK NEPEHOCHUKU
30yTHUKIB 3aXBOPIOBaHb JIIOIUHHU.

84.

Momocku/M'sikyHu/. Pi3HOMaHITHICTH MOJTFOCKIB:
UYepeBoHOT1 (BUHOTPAIHUI CIMMaK, CTABKOBUK BEITUKHIA,
ciu3yHu), JIBocTyinkoBi (06€33yOKu, MepiiBHHIN, Mifii),
["onoBoHoOTI (KanbMapH, KapaKaTHIli, BOCbMUHOTH).




85.

XopaoBi, 3arajgbHi OCOOJIMBOCTI OyJOBH Ta MPOIIECIB
KUTTEISITBHOCTI. PI3HOMaHITHICTh XOPJIOBHX.

86.

Pubu. PizHOMaHniTHICTH pub: XpsmoBi pubu (akyau i
ckat), KictkoBi pubu - Ocerpononioni (ocerep),
Ocenennenoaioni (oceneneny), JlococenonioHi
(ropOya), OxyHenoi0H1 (cynak, OKYHbB),
Kopomnomnoni6xi (rutitTka, JIs11, Kapack, KOPOIT).

87.

Am0i6ii, abo 3eMHOBO/IHI. Pi3HOMaHITHICTB
3eMHOBOJHUX: be3xBocti (kaba cTaBKOBa, pomyxa
3BHYaiiHa), besHori (kinmpyacra ueps'sra), XBocTari
(caymamanipa MISIMKUCTA, TPUTOH 3BUYANHMIA).

88.

Pentunii, abo Ilnasynu. Pi3HOMaHITHICTH TIIa3yHiB:
Jlyckati (smipka mpyaka, TaaioKa 3BUYAHA, BYXK
3puuaiinuii), Yepenmaxu (OoyOTSHA uepemaxa, MOPCHKa
yepernaxa), Kpokoanimm (HiJIbCbKHI KPOKOIUJI, JIIraTop).

89.

[Ttaxu. Pi3HomaniTHicTh mnTaxiB: beskineBi (cTpaycw,
kiBi), Kinerpyai - Ilinreinononi6Hi (imMmepaTopchbKUi
miHrBiH), JlariomomiOHi, (BEMMKWUN CTPOKATHUH JATEN),
Kypornoni6ui (mepenen, paduuk, ¢daszaH, OaHKIBCHbKi
Kypu), ['ycenonibni (ne0imb-mmIyH, Kayka-KpHKEHb,
rycka cipa), CoxonomnozibHi (scTpy® BenuKuid, OEpKyT),
CoBonof1ioHi (coBa Byxarta), JlenekomomiOHi (Jreneka
Oinuit, yamns cipa), XKypasnenoaiOHi (KypaBenb Cipuii),
['opobuenonibni (rpak, BopoHa cipa, COpOKa, JIacTiBKa
MIChKa, CHHUIIS BEJIUKA).

90.

CcaBui. Pi3nomanithicTs ccaBmiB: IlepmosBipi -
gifieknagdi  ccaBli (Kaukoa3po0, exuana); Cymuacrti
(keHrypy, Koaja);

91.

[Tnanentapai ccaBmi: KomaxoigHi (3BUYaiHMIA TXKak,
KpiT), Pykokpuii (Beuipauus pyaa, Heromnup), ['pusynu
(6abak, Oinka, 0obep, MuIIa XaTHS, XOM'SK, MAaIlIOK,
HyTpisi), XWxkKi (BOBK, cobaka, JIMCHIIS, TUTP, JIEB, PUCH,
KIT CBiMicbKkUi, Oinuii BenMias, Oypuil BeaMiAb, KYHUIIS
micoBa, coOousib), KutomomiOHi (CWHIN KWT, Kamaior,
KocaTka, Jenbpin-61100ouka), [TapHOKONUTHI (HEXYIHI:
kabaH, OereMoT; KyiHi: 3y0p, KO3y, JOCh, KO3H, BIBIIl),
HenapHokonurHi (cBilicbKkui KiHb, KiHb
[Tp>xeBanbcpkoro, 3e0pa, KymnaH, Hocopir), Ilpumaru
(memypu, MapTUIIKMA, MaKakd, T[aBiaHW, OpPAHTyTaH,
IUMIIaH3€, TOPUIIa).

Po3aia 4. Opra

Hi3M JIOANHHU 9K 0i0JI0riYHA cCUCTEMA

4.1 bynosa Tina JIlOAMHA 92.| TkaHuHM oOpra”izMy JIIOAWHH, iX OymoBa 1 (QyHKIII.
Opranu, CCTEMHU OpraHiB.
93.| PeryasTopHi CHCTEMH OpraHi3My JIIOJIUHU.
4.2 HepsoBa peryasmis. | 94.| HeiipoH -  CTpyKTYpHO-(QYHKIIOHaJIbHA  OJUHMIA

HepBoBa cucrema J10iuHu

HEpBOBOiI cUCTeMHU. PedrekTopHuil NpUHIMN TiSUTBHOCTI
HEepBOBOi cucteMu. PeduexkropHa nyra, ii ckiamoBi Ta
¢yHkiionyBanHs. LlenTpanbHa Ta nepudeprudyHa HEPBOBI
cucreMu. bynoBa Ta ¢yHKUii CIUHHOTO 1 TOJOBHOIO
MoO3Ky. BereraTuBHa HepBOBa cucTeMa (CUMIIATUYHHUM Ta
napacUMIaTUYHMI  Bigainu). BmiouB — BereratuBHOT




HEPBOBOI CUCTEMU Ha JISUIHHICTh OpraHi3My.

4.3 I'ymopaJibHa
peryiasinisi. EHnokpunHa
CHCTeMa JIIOANHHI

95.

Oyukiii 1 OyaoBa €HIOKPHHHOI CUCTeMH. EHIOKpUHHI
351031 (3QJI03M BHYTPIIIHBOT Ta 3MIMIAHOT CEKpelrii).
I'opMOHM Ta HEHPOrOpMOHH, IX BIUIMB Ha IPOLECU
KUTTEMIIbHOCTI.  DyHKIIT  3a703  BHYTPINIHBOITA
3MIIIaHO1 CeKpellil, HACIIKU X TOPYIICHHS.

96.

BiamiHHOCTI MiXXK HEPBOBOIO 1 TYMOPAJIBHOK PETYJIAIIEI0
¢izionoriyHuX QYHKIIH Opra"izmy

4.4 Buyrtpimne
cepenoBuile oprasizmy
awanau. Kpos. Jlimda

97.

BHyTpilHe cepeioBuiie opraHizmy JIrOJIMHU.

98.

@ynknii  kposi. Ckimax KpoBi: mimazMa, (QOpMeHHi
CIeMEHTH (€pPUTPOLUTH, JICUKOIIMTH, TPOMOOIIUTH).
['pymu kpoBi cuctemu ABO. [onsiTTs mpo pesyc-hakrop.
[TepenuBanHs KpoBi. 3CiaHHS KPOBI.

99.

Ckuan i pyHKmii gimdu.

4.5 KpoBonocna Ta
JiMmparuuna CHCTEMH
JIIOIUHHU

100.

bynoBa  kpoBoHOocHOi Ta  JiMGpaTHYHOI  CHCTEM.
KpoBoobir, #ioro perymnsmis. bynosa cepist. BimactuBocti
cepueBoro M'siza. CepreBuit muki, oro dasum. Pobora
cepl, ii perymnsiis.

101.

KpoBoHocHi cynuum, ix OynoBa 1 ¢ynkmii. Bemuke ta
MaJie Koja KpoBooOiry. AprepiaJlbHUl TUCK.

102.

Jlimdarnyna cucrema, ii Oymosa ta ¢pyskii. Jlimdoooir.

4.6  Imynirer.
cHUCTeMa JIIOAUHHA

ImynHa

103.

Imynirer, oro Buy.

104.

Imynna  cumcrema, ii  ckiag < Ta  OCOOJHMBOCTI
¢dbyHKIiOHYBaHHS.  MexaHI3MH ~ B3a€EMOJii  CHUCTEMH
AHTUTCH-aHTHUTLUIO. AJICPTiYHI PEaKIlii.

105.

[TousaTrss mpo  IMYHOKOpEKLil0 W  IMyHOTepamilo.
[TpodinakTrka iHpEKIIHHIX 3aXBOPIOBAHB JIIOIUHH.

4.7 JIuxXaHHS.
cHCTeMa JIIMHU

JluxanbHa

106.

bynoBa 1 ¢yskuii opraniB guxanss. [Ipouecu
ra3o00MiHy y JIETEHSX Ta TKaHWHAx. J[uxampHi pyxwu.
IIpouecu Bauxy Ta BuUauxy. HenporymopanbHa
peryismist guxaHHsA. [IOHATTS TPO JKUTTEBY €MHICTH
nerenb. Cklaag  BAUXYBAHOTO, BHUIUXYBAaHOTO Ta
aJTbBEOJSIPHOTO TMOBITpsA. ['OnocoBmil amapar Ta WHOro
(yHKILIIOHYBaHHS.

4.8 Tpasienns.
CHCTEeMA JIIOAUHHA

TpaBHa

107.

bynoBa Ta ¢yHkuii opraHiB TpaBieHHs. TpaBHI 3a103u
(cauHHI, MeviHKa, NiAUUTyHKOBa). TpaBHI coku. Bynosa i
¢yHkmii 3y0iB. TpaBineHHS y pOTOBIM NOPOXKHUHI,
HUTyHKY,  KAOIEYHWKY.  [IpUCTIHKOBE  TpaBiEHHS.
BceMokTtyBanHs. Perynsiis mpolieciB TpaBJI€HHS.

4.9 OO6min peuyoBuH i
NepeTBOPEHHs eHeprii B
oprasizmi JroauHu

108.

XapuyBaHHs 1 o0OOMiH peyoBuH. [IloHsATTs  mpO
30asiaHCOBaHe/pallioHaibHe/  XapuyBaHHA.  binkoBwuii,
TMITHANA, BYIJICBOJHUM, BOJAHO-MIHEPAIbHUUA OOMIH.
IToHATTS IKOCTI MUTHOT BOJIM.

109.

Ponmp  ¢depmentiB, AT® vy 3abe3meueHHi mpolieciB
Metabomnizmy. Bitaminu, iX ponb B OOMiHI pPEYOBHH.
[Topymenns oOMiHY pedoBHH, TIOB'SI3aHI 3 HECTAYCI0 YU
HaIAIIKOM HAAXOKEHHS IIEBHUX BITAMIHIB.

110.

HeratuBHuii BrutiB Ha METa0O0Ji3M TOKCUYHUX PEYOBHH.
3HENIKO/HKEHHSI TOKCUYHUX CIOJYK B OpraHi3Mi JIIOJIMHH.
HeiiporymopaibHa perysnsiisi nporeciB MeTaboizmy.

410
CevyoBuaijibHa

Buninenns.
cucreMa

111.

bynosa i ¢ynkuii cevoBmainpHOI cuctemu. bymoBa Ta
¢byskuii HUpoK. HedpoH sk cTpykTypHO-(QyHKIIIOHATbHA




JJIOAUHHU

OJIMHUII HUPOK. [Iporiecn yTBOpeHHS Ta BUBEICHHS cedi,
ix perynsuis. Ponb HUPOK y 371iliCHEHH]1 BOJJHO-COJIBOBOTO
o0MiHy.

4.11
Tepmoperyasiuis.

Ikipa.

112.

bynoBa Ta ¢ynkuii mkipu. Ponp mkipw y BHIUIEHHI
MIPOJIYKTiB MeTaboi3My. TepMoperysiist Ta poJib MKipu
y IbOMY TMIPOIIECI.

4.12 OnopHo-pyxoBa
CHCTEMA JIIOAUHH

113.

3HaveHHs, (yHKIii, OyJ0Ba OMOPHO-PYXOBOi CHUCTEMHU.
XimiuHu# ckiaa, OynoBa, piCT KicTOK. Tumnu 3'eHaHHS
kicTok. bynoBa ckenera. OcoOIMBOCTI CKeJIeTa JIFOUHH,
3YMOBJICHI IPSIMOXO/IIHHSIM.

114.

M'si30B1 TkaHuHU. bygoBa Ta QyHKIIT CKeTeTHUX M'S3iB.
OCHOBHI TpyIU CKENETHUX M's31B. MeXaHi3M CKOpOUCHHS
M'si3iB. PoOoTa, ToHYC, criia Ta Broma M'si3iB. Perynsiis
PYXOBOi aKTUBHOCTI.

4.13 CeHncopui cucremu

JIIOAMHH.

115.

3arajpHa XapaKTepUCTUKAa CEHCOpPHUX cucteM. Pousb
CEHCOPHHUX CHUCTEM Y 3a0e3IeueHHi 3B'I3Ky OpraHizmy i3
30BHIIIHIM cepenoBumieM. (CEHCOpHI CHCTEMH 30Dy,
CIIyXy, piBHOBaru, HIOXY, CMaKy, JAOTHKY, TeMIEpaTypH,
oomo. Penenropu, ix Tunu. OpraHu YyTTsd SIK
nepuepuyHi YaCTHHH CEHCOpPHHX cucTeM. bynosa Ta
(byHKIIT OprasiB 30py, CIyXy Ta piIBHOBaru.

4.14 Buma HepBOBAa
NSILHICTD JJIOAUHHA

116.

HepBoBi mpouecu, ix moka3Huku. be3yMoBHI 1 yMOBHI
peduiekcy, IHCTUHKTH. YTBOPEHHS YMOBHHX peQeKcCiB.
@®opMyBaHHSA THMYAacOBHMX HEPBOBHUX 3B'SI3KiB, IX
3HaueHHs s (GOpMyBaHHS YMOBHUX  pedJieKciB.
['anpmyBaHHs yMOBHUX pediekciB. Di3ionoriuni 0oCHOBU
MoBieHHda. Ilepmia 1 jpyra CUTHalbHI —CHCTEMH.
Haguanns. [lam'ste. Bumia HepBoBa HisSUTBHICTH JIFOJIUHU
Ta 11 OCHOBH1 TUNH. TUIIN TEeMIIEPaAMEHTY.

117.

CoH 4K (QYHKIIOHATBHUH CTaH Opra”izMy, HOro

3HA4YCHHA.

4.15 Penponykuis
PO3BHMTOK JIKOAMHH.

Ta

118.

bynoBa crateBoi cucremu noguHU. DYHKIIT CTaTeBUX
3a5103 JIIOJUHU. bynoBa craTeBUX KIITHHU JIFOJUHHU.
['ametorenes. IlepBuUHHI Ta BTOPUHHI CTaTe€Bl O3HAKH.
[lepiomn onTOreHesy moauHu. Po3BUTOK 3apoaka i
mwiona, (GyHKHil TUianeHTH. PO3BUTOK AUTHHU TICHS
HapOKECHHS.

Po3aia 5. OcHoBH eKoJ10rii i eBOJIONIHHOIr0 BUCHHS

5.1 EkoJoriudi 4YMHHHUKH.
Honynsiuis

119.

Exosoriuni YMHHUKY Ta ixHA Kiacudikauisd. [lousTrs nmpo
ONTUMAJIbHUM Jiama3oH Jii eKOJIOTIYHOTO UWHHHKA.
3aKOHOMIPHOCTI BIUIMBY €KOJIOTYHHUX YMHHUKIB HA XKHUBI
opranizmMu. IIpucTocyBaHHS >XKMBUX OpraHi3MiB A0 [ii
€KOJIOTIYHUX  YUHHUKIB. EKoOJIOriyHa  BaJICHTHICTb.
Exonoriuna Hima sk pe3yiabTaT NPUCTOCYBAHHS
Oprati3MiB 10 iCHyBaHHS B ekocuctemi. [loHATTS mpo
nonyssnito. CTpyKTypa Ta XapaKTepUCTUKU MOIMYJISIIH.
[Tapamerpu nomymnsuii. [Tomymsmiitai xsuni. Ilouarrs npo
MiHIMAJIBHY OJKUTTE€3/aTHY mnomyssmiro.  Exororiuni
CTparerii NomyJsii.

5.2 Exocucremu

120.

CkazioBi, BIaCTUBOCTI Ta XapaKTEPUCTUKH €KOCHCTEMHU.
biorieno3 Ta 6ioton. Tumm 3B'A3KIB MK MNOMYJISIISIMU




pi3HHX BHUIIB B ekocucteMax. [lepeTBopeHHs eHeprii B
exocuctemax. IIOHATTS Mpo MPOIYLEHTIB, KOHCYMEHTIB
Ta penyneHtiB. Tpodiuna cTpykTypa Oi0LIEHO3Y.
Exonoriuni mipamigu. IIpocropoBa HEOIHOPIAHICTH
OiomeHo3y. CTpyKTypHE pi3HOMaHITTS OioreHo3y. YacoBa
HEOJTHOPITHICT,  eKocucTeM  (QeHONoriuHI  3MiHH,

CYKIIECIs).

5.3 Biocdepa sak riodaabHa
eKocHCcTeMA

121.

Crpykrypa Ta Mexi Oiocdepu. bioreoximiuni IHUKIN
/K0JI000Ir pedoBWH/ SAK HEOOXiJHa yYMOBa 1CHYBaHHS
6iocthepu.

122.

Buenns B. 1. Bepnaacekoro npo 6iochepy ta HOOChepy
Ta HOro 3HAa4YeHHA Ui YHUKHEHHS TJI00QJIbHOI
€KOJIOT1YHOT KPU3H.

123.

OCHOBHI YSIBJICHHSI TIPO AHTPONOTCHHUI/aHTPOTIIYHHIA/
BILUTMB Ha Oiocdepy. Bunu 3abpyaHeHHs, iX HACTIAKA TS
eKOCHCTEM Ta JIIOHHH.

124.

[Monsatrss mpo sxicte goBkiwiA. CywacHi Tl100anbHI
eKOJIOTIYHI TMPOOJIEMH CBITY, €KOJOTI4HI MpoOieMH B
VYkpaiHi. AHTPONOreHHUW/aHTPOMIYHMI/  BIUIUB  Ha
OilojoriyHe pPIZHOMAHITTS (BUMHpAHHS BUJIIB, BHJIU-
BCEJICHIII).

125.

30epekeHHsT  O10pPI3HOMAHITTS K HEoOXiJHA yMOBa
ctabinpHoCTi Oiocdepu. CydacHi HaNpPSMKH OXOPOHHU
NPUPOAM Ta 3aXUCTy HABKOJMITHHOTO CEPEIOBUINA B
VYkpaiHi Ta CBiTi.

126.

bazoBi monokeHHs NpHpoJOKOpHCTyBaHHS. KoHmemnis
CTaJIOTO PO3BUTKY.

5.4 Apanrangis fIK 3arajbHa
BJACTUBICTL  OiojIOTiYHMX
CHUCTEM

127.

3aranbHi  3aKOHOMIPHOCTI  (JOpMYBaHHS  aJamTalliid.
[TonssTTss mWpO TpeaganTamirco Ta  I[MOCTAJaNTaIlilo.
BnactuBocti amanrtamiii. ®opMyBaHHS ajanTtainid Ha
MOJIEKYJISIPHOMY Ta KJIITUHHOMY pIBHSIX OpraHi3arii.
[TpuHIMIT €THOCTI OpraHi3MiB Ta CEpelOBHUINA IXHBOTO
MenrtkanHs. Ctparterii aganTaiii OpraHi3mis.

128.

[ToHATTS TPO EKONOTiYHO IUTACTUYHI Ta EKOJOTIYHO
HEIUIACTAYHI BUIN.

129.

[TonarTs mpo amanTuBHY paaiauito. JKurreBi ¢opmu
TBapUH Ta POCIMH SK ajanTtamii g0 CcepeaoBHIIa
MEILIKaHHS.

130.

[ToHATTS TpO CHpPSDKEHY €BOJIOLII0 /KOEBOJIIOLI0/ Ta
KOaJIamnTallio.

131.

OCHOBHI cepeJIoBUIIAa ICHYBaHHS Ta ajamnTaiii 10 HUX
oprani3mMiB. Criocobu TepMOperyJsiii oprati3mis.

132.

Cumb6io3 Ta #oro Qopmu. OpraHizm SK CepeaoBHUIIE
MEIIKAHHS.

133.

[TommpeHHss  Tapa3suTH3My  Cepel  PI3HHX TPyl
Oprafi3MiB. ApanTaifii mapa3uTiB OO0 MEIIKaHHS B
opratizMi xaszsiHa. BignoBiap opraHiamy XxassiiHa Ha
OCEJICHHS Tapa3uTiB.

134.

AnanTuBHI O10JOTiYHI PUTMH  OIOJNOTIYHUX CHCTEM
pi3HOro  piBHA  opradizamii. Tunm  aganTUBHHUX
010JIOT1YHHUX PUTMIB opraHizMiB. PoTonepioansm Ta Horo
a/IarITUBHE 3HAYCHHSL.




5.5 OcuoBu eBoJoniiinoro |135. [MonsTTs mpo eBomrorito. EBomroriiina rimoreza X.-b.
BYCHHS Jlamapka. OCHOBHI TOJOXEHHsI €BOJIOIiiHOT Teopii Y.
Hapeina. Iloemnanns Teopii JlapBiHa Ta TEHETHKH:
CHUHTETHYHA Teopis eBoirorii. Ilomymnsiist opranizamiB siK
OJIMHUIIA €BOJIFOLI].

136. [TonsTTs mpo  MikpoeBomonito. ®DakTopu  3MiHU
TCHETUYHOI CTPYKTYpPH TOMYJIALIl: MyTaIlii, 130Js11is,
Mmirpartii, npeid TCHIB, HPUPOAHUM n00ip.
3aKOHOMIPHOCTI PO3MOALTY aJIeJIiB B MOITYJIAIISX.

137.| Cnocobu BumoyrBopeHHs. IIOHATTS Mpo OUBEPreHLiio,
KOHBEPIEHIIIIO Ta MMapajeni3M, aHaJoT14Hl Ta TOMOJIOTIYH1
OpraHu, pyIMMEHTH Ta aTaBi3MH, OlOJOTIYHUI Tporpec
Ta perpec.

138.| [Mornsau Ha BUHUKHEHHS JKUTTSA Ha 3eMJi (KpeamioHi3Mm,
naHcrepMis, abiorenes). CydyacHi TOTJISIIM Ha TEPBUHHI
erarin  eomtonii kuTTs: PHK-cBit. Kirodomi eranm
€BOJIIOLIT KATTA Ha 3eMIIl.

PexomenioBana jiteparypa:

1. «BbioJoria» miapyyHuK 1Jis1 6 KJIacy 3aKiajiB 3arajbHOI cepeaHboi ocBiTH KocTikoB
I. 1O. Boariu C. O. Jloms B. B. (https://lib.imzo.gov.ua/yelektronn-vers-pdruchnikv/6-
klas/bologya-dlya-zakladv-zagalno-seredno-osvti-6-klas/bologya-pdruchnik-dlya-6-klasu-
zakladv-zagalno-seredno-osvti-kostkov--yu-volgn-s-0-dod-v-v-sivolob-a-v-dovgal--v-zholos-o-
v-skripnik-n-v-yagenska-g-v-tolstanova-_1/)

2. «biogoris» miapyyHuk s 7 KJacy 3akiajiB 3arajgbHOi CEepPelIHbOI OCBITH
Ocramuenko JI. 1., baman II. T'., Cepebpsixoe B. B. (https://lib.imzo.gov.ua/yelektronn-vers-
pdruchnikv/konkursniy-vdbr-pdruchnikv-dlya-7-klasu/bologya-7-klas/bologya-pdruchnik-dlya-
7-klasu-zakladv-zagalno-seredno-osvti-ostapchenko-I--balan-p-g-serebryakov-v-v-matyash-n-
yu-gorobchishin-v-a/)

3. «biogoris» nmigpyyHuk aasa 8 kjacy 3 norMOJICHHM BUBYCHHSIM 010JIOTii 3aKIIaIiB
3arajbHOl cepeaHbOL OCBITH (aBT. 3a10p0oKHUN K. M, Pynauu M. B.)
https://lib.imzo.gov.ua/yelektronn-vers-pdruchnikv/8-klas/bologya-8-klas/

4. «bioaoris» migpyyHuk A 9  Kiacy  3araibHOOCBITHIX — HaBYAJIBHUX
saknnanie Cob6ons B. 1. (https:/lib.imzo.gov.ua/yelektronn-vers-pdruchnikv/9-klas/12-bologya-9-
Klas/)

5. «bioJorisa i exosoria (piBeHb cranaapry)» niapyynuk ajas 10 kiaacy 3akianis
3aranbHOi cepenHboi ocBiTH Cobonp B. 1. [Hmi migpydyHuku JuB. 3a TMOKIMKaHHSAM
(https://lib.imzo.gov.ua/yelektronn-vers-pdruchnikv/10-klas/18-bologya--ekologya-10-klas/ )

6. «bioJsoris i exosoria (piBeHs crangaprty)» miapyyHuk aasa 11 kjaacy 3akianis
3aranbHOi cepeHboi ocBiTH AHAepcoH O. A., Buxpenko M. A., Yepnincekuit A. O., Mitoc C.
[amn  migpyunukn  guB.  3a  nokimkanHsam M. (https://lib.imzo.gov.ua/yelektronn-vers-
pdruchnikv/11-klas/16-bologya--ekologya-11-klas/ )
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