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BCTYITHOTO icnUTy 3 6i0M0rii A% BCTYIly Ha HABYAHHS Ha NEPLIKii piBeHb
BHI1I0T OCBITH /ISl 37100y TTS CTyIeHs BUILOI OCBITH «bakaniasp»

HA OCHOBI MOBHOI 3araJIbHOI CepeIHbO] OCBITH

INporpamy BeTymHOro icrurty 3 Oionmorii [uis BCTYNy Ha HaB4aHHS JUis
3100yTTs BHIIOI OCBITH Ha mepuioMy (6akanaBpchKOMy) piBHI BHILOI OCBITH Ha
OCHOBi, YKJI4[IeHO Ha OCHOBI YMHHMX HABYaJbLHMX mporpam 3 Oiomorii s
3araJIbHOOCBITHIX HaB4anbHMX 3aknanis 7-9 kiacis (K.: ITepyn, 2005) ta nns 10-
11 xnacis (TepHonins, Mauapiseus, 2011) noBHOI 3arajabHOI cepeiHbOI OCBITH
Bi/IMOBIZIHO /10 BMMOr NPOBEJICHHS 30BHIIIHBOrO HE3aJIEKHOTO OLIHIOBAHHS 3
Giomorii (mani — nporpama 3HO) y 2021 poui, 3arBep/KeHMX HaKa3aMH
MinictepctBa ocBiTH 1 Haykn Ykpainu «lIpo 3arBep/DKeHHS mnporpam
30BHIIIHBOrO HE3AIEKHOTO OLIHIOBaHHA 1A ocib , AKi OaxkaroTs 37100yBaTH BUILLY
OCBITY Ha OCHOBI MOBHOI 3arajbHOI CEpelHBOI OCBITH» Ta 3MiH 10 HBOIO Bil

03.02.2016 p. Ne 77 8in 28.07.2016p. Ne 888.
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[Iporpamy BcTymHOro icrnury 3 Oiosoril

INPOI'PAMA

BCTYIHOIO icruTy 3 Giosorii

JUIsl BCTYIY Ha HABYAHHS Ha MEpILUi piBeHb BUILOT OCBITH

JUIs 37100y TTS CTymNeHs BULLOT OCBITH «OakanaBpy

Ha OCHOBI MMOBHOI 3arajibHOI Cepe/IHbOI OCBITH

JUISL BCTYIly HA HABYaHHA s 3700yTTS BMILOI OCBITH Ha MEpHIOMY

(bakanmaBpchKOMYy) PpiBHI BHINOI OCBITH Ha OCHOBI, YKJIaJeHO Ha OCHOBI YMHHMX HaBYaILHMX Tmporpam 3 Giosorii s

3arajibHOOCBITHIX HaByanbHuX 3aknaniB 7-9 kuacis (K.: Ilepyn, 2005) ta aust 10-11 knacis (Tepronins, Manapiseus, 2011)

TMOBHOI 3arajbHoi CepeZIHbOI OCBITH BiANOBIIHO 0 BUMOT MPOBEIEHHS 30BHIIIHLOIO HE3aJIEXKHOrO OLiHIOBaHHS 3 Oiosorii (mamni

— nporpama 3HO) y 2021 poui, 3aTBep/pkeHNX Hakazamu MiHicTepeTBa ocBiTH i Hayku Ykpainu «IIpo 3aTBep/pKeHHs nporpam

30BHILIIHBOIO HE3aJIeKHOIr0 OLIHIOBAHHSA st 0cib , siKi OakaloTh 3100yBaTH BHILY OCBITY Ha OCHOBI IMOBHOI 3arajibHOI CepeIHbOT

OCBITH» Ta 3MiH 10 Hboro Bia 03.02.2016 p. Ne 77 Bix 28.07.2016p. Ne 888.

¢

Hasga po3ainy, TeMn 3uanns IlpeameTHi yMiHHS Ta 32c00H HABYAJLHOI AiJILHOCTI
Beryn OcHoBHI 03HaKH WKUBOTO. PiBHI | 3namu OCHOBHI 03HAKH HBOTO, PiBHI OpraHizauii >KHTTS Ta
oprasizauii = KUTTH: MOJIEKYJIAPHUH, | IX CTPYKTYpY.
KJIITUHHUH, OPrHaHI3MOBHH, NOMYJSALIHHO- | Oyiniosamu 3Ha4eHHs 0G10JI0TYHHX 3HaHb B )KUTTI JIFOJAUHH i
BUZIOBUH, eKkocucTeM HuM, OlocdepHuii. | cycninbCTBa.

MeTou 610M0rTYHHX JOCHI IDKEHb.

Po3pisnamu piBHI oprasizauii XUTTS, METOAH O10MOTIYHMX
JLOCIIJKEHBb.




Modaexkyasipuuii piBesnb oprasizamii sKuTTsI

EnemenTHui
OpraHi3miB

CKJiazl

Knacugikanis XiMiYHMX  eJeMeHTIB 3a
IXHIM BMICTOM B oprasizmax
(MIKpoeneMeHTH, B TOMY qUCIi
OpraHOTeHHI eleMEeHTH, MiKPOEIEMEHTH).
Hacnigxu HEJIOCTATHLOTO abo
HAJJIMIIKOBOrO HAaJXOKEHHS! B OpraHiam
moannu ximiunux enemenTis (I, F, Fe, Ca,
K) Ta cnocobu ycyHeHHs iX HecTaui.

IToHATTS Npo eHaeMi4YH1 XBOPOOH.

3namu  MiKpoeNeMeHTH, B TOMY UYHCIi OpraHoreHHi
eJIEMEHTH, IXHIO POJIb 1 JXKMBUX CHCTEMAX.

3acmocoeyeamu 3HaHHS TPO HaMIMIIOK abo Hecrayy
ximiuaux enementiB (I, F, Fe, Ca, K) mna nonepenxeHHs

3aXBOPKOBAHb JIIOJHHH.

HeopraHiuHi CroIyku B
oprati3mi

Ponb BO/M, conel Ta IHIIMX HeOpraHiYHUX
cnonyk B opradizmi.  T'iapodinshi
crnionyku. ['igpodoGHi crniomyku.

Xapaxmepusyeamu GionoriuHy poib BOAM, KHUCHIO, HOHIB
Na', K', CI', Ca®*, Mg™"...

Bemanoeniosamu B3a€MO3B’ 30K MK  (DI3MKO-XIMIYHHMH
BJIACTUBOCTSIMHU Ta G10JIOT1HHOIO POJLIIO BOJIH.

Opraniydi CHnojayku B
opraHizmMax

bBynosa, BJIACTHBOCTI i byHKuii
opra"iyaux  cnoayk. [loHarts  mpo
OionosiMepH Ta IXHI MOHOMEpH.

Byrnesoju: MOHOCaXapuiH,
oJirocaxapuii, noJiicaxapuim.
OcobnuBocTi Oynosu, OCHOBHI

BIACTUBOCTI Ta (yHKILII B Oprasizmax
KHUBHX ICTOT.

Jlimigu. OcobGamBocti OynoBH, OCHOBHI
BJIACTHBOCTI Ta (QYHKIIIT B Opradizmax.
AMIHOKHMCJIOTH, MENTHAN Ta NOJINEeNTHIH.

Binku: ocobmmBocti  OymoBu.  PiBHi
CTPYKTYpHOI oprasizariii O1LIKIB.
Bractusocti OUIKIB. JlenaTypauis,

3namu GynoBy Ta (yHKLII OpraHidyHuX Cromyk (JIimifiB,
BYIJIeBOZiB, OinkiB, HykieiHoBux kuciaor, AT®) Ta
0COOJIMBOCTI TMPOCTOPOBOI Opraxizailii OinKiB, HYKJIECTHOBHX
KHCJIOT, OJicaxapu/iiB (KpoXMalb, 11es1003a).

Busnayaty poib XIMIYHHX 3B'S3KIB B CTPYKTYpPHii
oprasizaliii MaKpoOMOJIEKYJI.

Ilopienweamu JIHK i PHK 3a ckmagoMm, ©OynoBoio,
(byHKLIAMH.




peHarypauis, gectpykuis OinkiB. yHKiT
O1IKIB y )KHBHX ICTOTAX.

MepmenTH, 1x Oy10Ba, BIACTHBOCTI.
Hyxneotuau. Hyxneinosi KHUCIIOTH.
bynosa, BnactuBocti, ¢ynkuii JIHK.
[Tpunuunm kommiimentapHocti. byjgosa
PHK. Tumun PHK. (indopmauiitna abo
mMaTpHuyHa, pubOCOMHA, TPAHCIIOPTHA), IXHI
¢yuxuii. [Nousrra npo ren. AT®, nousrTs
PO MAaKpOEPriYHMI 3B'I30K.

BionoriyHo akTHBHI pe4OBHHHM (BiTaMiHM,
FrOPMOHH, HEHpPOrOpMOHH, (ITOrOPMOHH,
ankanoigy, Girtonuuau), ix OGionoriuxa
pOJib.

lloacniosamu  ponb
Oprasizmax.
Poze’azyeamu  eneMeHTapHI BIpaBH 3  MOJEKYJISPHOL
Oiloyorii: BH3HAYMUTH MOJEKYJISPHY Macy pPE4YOBHHH 3a
Macol OAHOro 3 ii KOMIOHEHTIB, JOBXKHHY MOJEKYJIH
HYKJIETHOBOI KMCIOTH, 11 CKJIaj; MOJENIOBATH IPOLEeCcH
peruikarii.

Oyinosamu 3Ha4eHHS O10J0rMYHO AKTHBHMX PEYOBUH Y
3abe3nevyeHHi NpoLeciB KUTTEAISIILHOCTI OPraHi3MiB. -

Ta BIAcTUBOCTI (epMEeHTIB B

KaiTuanuii piBenb oprasizauii sKuTTS

Opranizatlis KJiTHH

CyyacHa KJIiTHHHA Teopis.

MemOpanu, IXHA CTPYKTypa, BJACTHBOCTI
ta ocHOBHI  (yukuii. Ilnasmatnysa
meMmOpana. TpaHcrnopr pedoBHH uyepe3
MeMOpaHH.

Han memOpaHHI KoMmiekcH (KJIITHHHA
cTiHKa,  raikokamikce).  IliamemOGpansi
KOMITIEKCH (MIKPOHMTKH, MiKpoTpyOOYKH,
nenikyna). Llurockener, #oro QyHkuii.
[luTonna3zma ta ii komnoHeHTH. OpraHenu.

OnHo MeMOpaHHi OpraHey,
eH/IoTIa3MaTHY HA ciTka, KOMIIJIEKC
["onbmxki, J1130COMH, BaKyOJIi.

3namu OCHOBHI MOJOXKEHHS CYy4YacHO! KJIIITHHHOI Teopii.
Po3sniznaeamu MexaHi3MH TPaAHCTIOPTYBAHHS PEUOBHH 4epes3
MeMOpaHH.

Hopienweamu ©OynoBy i (QyHKUI] KOMIOHEHTIB KIITHH
TBAapUH, POCIHH, rpubiB, OakTepiii.

Xapaxmepuzyeamu 6ynoBy i (yHKIT KOMIIOHEHTIB KIITUHH,
poJib MeMOpaHu B KJIITHHHIN B3aeMozii.

Bemanoemosamu  3B's30k Mk OyoBoi0 i (DyHKLISIMH
KOMITOHEHTIB KIITHHH.

Poszniznasamu KINITHHU Ta 1X KOMIIOHEHTH Ta iX KOMIOHEHTH
Ha CXeMAaTHYHUX MAJIIOHKaX Ta Mikpodororpadisx.




JIBomemOpanHi opraHenu: MITOXOHJPII,
nIacTUaM Ta ix TunM (ocobauBoCTI TXHBOT
OynoBu i (hyHKL#). B3aemni
MEPEeTBOPEHHSI  IUIACTHA.  ABTOHOMis
MITOXOHJIPii Ta XJIOPOIIACTIB B KIIITHHI.
Inmi  opramenu: — pubocomm,  moiui
pubOCOMHM, KIITHHHHII LEHTP, OpraHeiIu
pyxy. KnitnHHI BKIIOYEHHSI.

bynosa Ta ¢ynkuii sapa. Xpomocomw,
ocobnuBoCTi OyZ0BH Ta XIMIYHOIO CKIay.
['omonorigyni  XpomMocomMu. AyTocoMHM Ta
CTaTeBl XpPOMOCOMH (Te€TepOXpOMOCOMH).
Kapiotun moaunu. Xpomocomuuii Habip

sjpa (ramioiiHui, JHTLIOTTHUH,
MO IO IHMI).
Tunu oprasizauii KJITITHH

(MpoKapiOTHYHUIA Ta €yKAPIOTHYHMIA).

lloacnioeamu: ponb sapa y 30epexeHHi, nepenadi Ta
peanizauii cnaakoBol iH(popMmauii; 3HadeHHS cTabimTBHOCTI
KapioTHITY [UIsl ICHYBaHHS BHILY. )
3uamu  ocoONMBOCTI  OpraHizamii  KJIITHH  eyKapioTiB;
0coOnMBOCTI opranizauii KJIiTHH MPOKapioTiB (MOBEPXHEBHIA
anapar, HyKJIeoi, rmiasMinu, pubocoMH, JUKIYTHKH, TIii).
llopientoeamu NpoKapiOTHYHI Ta €yKapiOTHYHI KJIITHHH.
Buznavamu npuYMHM BiAMIHHOCTEH y OyaoBi KIiTHH
NPOKapioTiB Ta eyKapioTiB (pOCiiMH, TBAapHH, rpHbIB).

IToain kT

&%

[

Knitunnauii uukn. Intepdaza. Mitornanuii
MO KIITHH Y eyKapioTiB, Horo (aszu.
MelioTuanuii noain KiIiTHH, Horo dasmu.

Hoscnumu cyTHicTb i 6ion0riuHe 3HAUEHHS MiTO3y, Meio3y,
KPOCHHIOBEpY.
[opisHiosamu MITOTUYHUIN i MEHOTUYHUI MO KIITUHH.

) Konroranis  romosoriunux  xpomocoM. | Posniznaeamu (Ha cxemax ab0 cXeMaTHMYHHMX MAJIOHKAx)
Kpocunrosep. KJIITHHY Ha pi3HUX (pa3ax MITOTHYHOTO MOJLTY.
Awnanizyeamu eranu KIITHHHOrO UMKIY; ¢a3zu Mito3y M
Meio3y.
Obmin  pevoBuH  Ta | OOMiH peYyOBUH (merabounism). | Posniznasamu aBrotpodHi (boto- i xemo-) it rereporpodHi
nepeTBopeHHs eHeprii | [Inactuunuit (acuminsuis) Ta | OpraHi3MH.
€HepreTHYHui  (aucuminsuis)  oOMiH. | [TosicHiogamu  CyTHICTH 1 3HAYEHHs:  acUMinsALii i
Jbxepena  eHeprii  ans  opraismiB. | AMCMMUISILIT; OiocuHTe3y OinKiB () HYKIETHOBMX KHCIIOT;




ABTOTpPODHI (porocunTeTHKH,
XEMOCHHTETHKH ) i reTepoTpodHi
OpraHi3MH.

Eranu nepeTBOpeHHs eHeprii B opraHismi:
NiAroToBYM, aHaepoOHuH (Oe3xkuCHEeBHiA)

ta aepoOHmMi  (KucHeBHii). AepoOue
auxanus. bpoaisus.
BiocuHTes OUIKIB Ta  HOro  eranu.

['eneTHuHMi KojA 1 #Oro BIACTHBOCTI.
KonoH, aHTHKOJOH, CTapT-KOJAOH, CTOI-
koaoHu. Tpanckpunuis. I'enn (cTpyKTypHI
i perynstopui). Ek30HH,  HITPOHH.
Cnnaiicunr. Peakuii MaTpHYHOro CHHTE3Y
(penunikatlisi, TPAHCKPHIILIS, TPAHCIIALLIN).
®orocunTe3. OcHOBHI mpouecH, IO
BiAOYBalOTECS Yy CBITJIOBIH Ta TeMHOBIH
(azax (horocuHTE3Y. 3HAYEHHS
(OTOCHHTE3Y.

riikonisy; OpoxiHHs; aepoOHOro auxaHHs; (OTOCHHTE3Y;
BIUIMB YMOB JIOBKUIS HA IHTEHCHBHICTH  TpOLIECY
¢dorocunTesy; ponb AT® B enepreTmyHoMy 0oOMiHI; poib
(dbepmenTiB y 3abe3neyeHHi npoueciB 0OMiHY pe4OBHUH.
3anucyeamu cymapHi piBHSHHS npoleciB (OTOCHHTE3Y Ta
JUXAHHS.

Ilopienioeamu GOTOCHHTE3 y TPO- i €yKapioTiB, AMXAHHS I
rA1KOJI3, TPAHCKPHUIILIIO 1 peruIikauio.

Ananizyeamu npouec (OTOCHHTE3Y, €Tanu EHepreTH4Horo
Ta MJIACTHYHOr0 OOMiHY.

Modenoeamu ipoNecH TPAHCHISLIT, TPAHCKPHITLLII.
Kopucmysamuce Tabnuuero «I eHeTHIHUN KOI»

A

HexaiTnnui GopMHu KUTTH

Bipycu,
BIpOiH

NpiOHH,

Bipucy, ix ximiunuii cknan, OynoBa Ta
BIZITBOPEHHS.

MexaHi3M  TPOHMKHEHHS  BIPYCIB B
OpraisaM Ta KJIITHHM XassiHa. Brums
BipYCIB Ha OpraHi3zM xa3siHa.
[Tpodinaktuka BipyCHHX
JIHOJIHHH.

Ponb BipyciB y NpUpoOi Ta KUTTI JTFOAUHHA.
[pionn. Bipoiau.

3aXBOpPHOBaHb

3namu  ocobGnuBocTi  OyHOBM  BIpycCiB;  MeXaHi3M
MPOHUKHEHHS BipPYCiB B KJIITHHH JIIOJWHH, TBapUH, POCIIHH,
OakTepiii; 3aXBOPIOBAHHS JIIOIMHH, SIKi CIPUYMHSAIOTH BIpyCH
(momiomienit, rpun, CHIJl, rematurn, enuedanit, Kip,
napotut, I'PBI) Ta npionn (rybuacra ennedanonaris);
LUIAXH 3apayKeHHS BIpycaMH Ta NPiOHaMHU.

Oyiniogamu BIIWB BipyCiB Ha Oprafi3am XxassiHa; poib
BipyciB B MNpPUPOAI Ta IJKHTTI JIIOAWHH; T[EPCIEKTHBH
3acTOCYBaHHS BipyciB y 6ioTeXHONOrisX.




Posniznaeamu  Ha  MaJIOHKaX 1  cxemax  BIpycH
(bakrepiodary; BipycH TIOTIOHOBOI  MO3aikH, TpHIY,
IMyHOACILHTY JTIOANHH).

3acmocoeysamu 3HaHHS TIpO OCOOJMBOCTI BIPYCIB Ta
MpioHiB sl  npodinakTHKU BipyCHHX Ta MPIOHHHX
3aXBOPIOBaHb.

Ilopienioeamu BNacTUBOCTI BipyCiB, BipOi/iiB i NpiOHIB.

OpraunizmoBuii pisens o

ragizamii KHTTH

bakrepii 3aranbHa XapaKTEPUCTHKA MPOKapiOTIiB | 3Hamu NpUKIaan 3aXBOPIOBAHB JIIOJAMHY, K1 CIPUYHHSIOTH
(6axrtepii, uiano6akrepii). Ocob6nuBocti | 6akTepii (aurina, mudrepis, TyGepkynb03, Xomepa, TH,
OynoBH Ta TPOLECIB IJKHTTEMISITBHOCTI | CKapiaTHHA, 60Tyi3M, CalbMOHEJBO3). i
MpPOKapioTiB (>KuBIICHHS, nuxanus, | Posniznasamu  Gakrepii, uianobakrepii Ha  cXemax,
PO3MHOKEHHS, CIIOPOYTBOPEHHS, | MAIIOHKAX, MikpodoTorpadisx.
IHIUCTYBaHHS, KoH’worauis) | Buoinzamu ictoTHi o3Haku OakTepiii, 1ianHobakTepiii.
B3a€MO3B’SI3KM TIpoKapioTiB 3  inmmmu | [Topieniogamu OynoBy Ta IKHTTEAISIbHICTE OaxTepidi Ta
opradismamu (MyTyai3m, KOMEHCasi3M, | lliaHoOaKTepii.
napasutuiM). PizHomaHiTHiCTs Ta posb | Buznauamu — B3a€MO3B’S3KM  TIPOKApIiOTIB 3 IHIIMMH
_ NPOKapioTiB Y MPHUPOL Ta MKUTTI JIOJUHH. | OPraHi3MaMH.
AP XBopoOoTBOPHI Gakrepii ta | OQyinoéamu posb NPOKAPIOTHYHUX OPraHi3MiB y NpUpoi Ta
; 3aXBOPIOBAHHS, 1110 HUMHU BUKJIMKAIOTECS. | JKUTTI JIIOJMHH; MOXIJIHBOCTI 3acTocyBaHHs Oakrtepiii y
; ITpodinakTuka OaxTepiasbHUX | 610TEXHONOTIsX.
3aXBOPIOBaHb. Buxopucmosyeamu 3nanss npo ocobiuBocTi Oaktepii s
npodinakTuKu GaKTepiaibHU3 3aXBOPIOBAHb.
Pocnunn 3aransHa XapakTepHCTHKa uapctsa | Buginsatu ictoTHi 03Haku napcrsa PociiuH.

Pociunu.
Knacudikauis pocnun. JKurresi dopmu
POCIHH.

3HaTH OCHOBHI oauHuLi knacudikauii Pocoun (Bigain, knac,
pO/IMHA, pij, BH]).

Po3mi3HaBaTi 3a O3HAKaMH 30BHIMIHBOI OyNOBH IKHUTTEBI
(opmu pocnus.




OuiHoBaTH PoJib POCIMH y NPUPOJI Ta 3HAYEHHS y XKHTTI
JIOJIMHH.

bynosa
opratizmy

POCIIMHHOTO

OcobnuBocTi oprasizauii OJHOKIITHHHHX
Ta OaratokmiTHHHMX pocauH. Hmxui Ta
BHILI pocnuHHU. TkaHuHH OaraTOKIITHHHHUX
pPOCIIMH: TBIpHA (MepucUcTeMa), MOKPHBHA
(emizepma (wkipka)), nepigepma (KOpok),

OCHOBHA  (3amacaioda,  IOBITPOHOCHA,
acUMUIALIMHA), MexaHi4Ha,  MpPOBIIHI
(kcunema, dnoema), ixHs OyaoBa i
(GyHKUii.

CyIMHHO-BOJIOKHUCTHIH ITY4OK.
BereraruBHi Opraiu pociHH.

Posniznaeamu TKaHWHM, OpPraHM PpOCIHH Ha CXemax |
MAaJIFOHKaX.

[lopisnioéamu BWII Ta HWKYI POCIHHH 3@ OpPraHi3amicio
Tina.

Ananizyeamu ocobnuBocti Oyn0BH POCIMH $IK pe3yibTar
MPUCTOCYBAHHA iX JO JKUTTS Ha CYXOJ0Ji; NPUHLIMIHU
oprasi3aiii 6araToKJIiTHHHUX POCIIMH.

Kopiup Ta ioro dyukuii. Buau popesis.
Kopenesa cucrema Ta ii THNH (CTpHIKHEBA,
MHYKyBaTa). 30HH KOpeHs Ta 1X (QyHKII.
BynoBa KopeHs Ha NonepeyHoOMy po3pisi.
Buio3Mminu kopeus (kopeHeruioau, 0yns00
KOpeHi, JMXallbHi, XOAYJbHI, KOpeHi-
MiANOPKH, 4Yinki, MOBITPAHI, KOpEeHi-
IPHCOCKH), iX O10J0TiYHE 3HAYSHHSI.

Posniznaeamu Ha cxemMax Ta MaJIOHKax BHIU KOPEHIB, THIH
KOPEHEBMX CHCTEM, BHIO3MIHM KOpPEHIB, 30HH KOpEHS,
eJeMEHTH BHYTPIlIHLOI OyJ0BM KOpeHsi Ha MOINepedyHOMY
3pi3i.

Hopisnioeamu MAYKYBATy Ta CTPHIKHEBY KOPEHEBI CHCTEMH.
Busnauamu B3a€MO3B’s30K MK OynoBoio Ta (yHKIISMU
KOpeHs.

[Tarin Ta ¥oro ¢yukuii. bysosa narona.
["ajy)KeHHSI 1aroHa: 3HAYEHHS Ta THIH

(1MXoTOMIYHE, MOHOIIO/IIa/IbHE,
cumnozianbHe).  Buao3minM  narona:
miZi3eMHI Ta Ha3eMHi; BHIOBXEHHS Ta

YKOpPOHYEeHHS.

Pozniznaeamu Ha cXemax Ta MaJllOHKaxX eJeMeHTH rnaroHa;
TUITH TaJyDKEHHS 11aroHa, BUI03MiHH 1aroHa.
Busnauamu 6ionoriyde 3Ha4eHHs BUA03MIH I1aroHa.

Crebno Ta ioro ¢yskuii. BryTpiumms

Posniznaeamu Ha cxemax Ta MallOHKax OCOOJIMBOCTI




OynoBa aepeB’ssHUCTOrO crebia.

BHYTpIIIHBOI Oy10BH cTebia.

Bemanoemosamu  B3a€MO3B’S30K MK BHYTPILLIHBOIO
Oynosoio Ta Gynkuismu crediia.

Bemanoseniosamu  B3a€MO3B’S30K MK~ BHYTPILIHBOIO
OynoBoio Ta hyHKIisMHE cTebIIa.

Jlucrox. Moro 6Gynmosa i dyHKmii.
Bupno3minu nucrka. Jincronaj.

Posniznasamu Ha cxemax Ta MalllOHKax €JIeMEHTH
30BHILIHBOT TAa BHYTpiIHLOT Oy10BH  JIMCTKA, THITH
KMIKYBAHHS Ta JIMCTKOPO3MIlLlEHHS; NPOCTI Ta CKJIAIHI
JTUCTKH.

Bcmanoenosamu  B3a€MO3B'S30K MK BHYTPIIIHBOIO
Oya0BOIO Ta (GYHKILISIMH JTHCTKA. '
Buznayumu 6ionoriyne 3Ha4eHHs JIMCTKA, IMCTONA/A.

bpyneka — 3avarok mnarona. bynosa
OpyHBKH. PisHoBH OpyHbOK  Ta
po3TallyBaHHsS Ha MaroHi (BepXiBKoBa Ta
Oiuna), 3a OyaoBOW (BereraTwBHI Ta
reHepaTUBHI).

Posnisnasamu Ha cxeMmax Ta MalllOHKax ejeMeHTH OyloBH
ta OpyHbKY; THITU OPYHBOK.

Ilopienioeamu reHepaTUBHY 1 BereTaTuBHy OpyHbKH 3a
Oyn0BOI0 Ta QYHKIIIAMH.

Oyiniosamu HGionoriune 3uaueHns OPYHLOK.

I'enepatuBHi  OpraHu MOKPUTOHACIHHUX
POCJIMH: KBITKa, HACIHUHA, Ui/,

KBiTka — opraH cTaTteBOro pPO3MHOKEHHS
pociuH. bymoBa 1 ¢yHKmii KBiTKH.
®opmyna kBiTkH. CyusitT, iX 6ionoriuxe
3Ha4YeHHs. Tunm  cyuBith  (KMTHLS,
104aTOK, FOJIOBKA, KOIIMK, IIIUTOK, 30HTHK,
IPOCTHH KOJIOC, CKIIAJHMI KOJIOC, BOJIOTh,
CKJIQAHUM IIMTOK, CKIIAAHUHA 30HTHK).

Posniznasamu Ha cXeMax Ta MaJIOHKax eneMeHTH OyaoBu
KBITKH; THITH CYLBITh.

Pospiznamu nBOCTATEBi, OJIHOCTATEBI 1 HEcTaTeBl KBITKH;
OJIHOJIOMHI Ta JIBOJIOMHI POCJIMHM; KBITKH 3 MpPOCTOIO Ta
MO/IBIHHOIO OLIBITHHOIO; TIPOCTI Ta CKIaHI CYLBITTS.
Bemanoeumu B3aeM03B'si30Kk MK Oy0BOIO Ta (QYHKIISIMH
YACTHH KBITKH.

Buznauumu cnocib 3anunenss 3a 0y10B0OI0 KBITKH.

Hacinuna Tta nnia: Oygosa i dyHKuil.
YTBOpeHHs HaciHMHM Ta munoay. Tumnm

3namu ocobnuBocTi Oya0BHM HACIHMHM OJHOJONIBHMX Ta
JIBOJOJIbHUX POCIIMH; PI3HUX THITIB ILIOIB.




wioxis (616, kicTanka, kopoOouka,
CTPY4YOK, CTpyuYe4oK, CiM'siHKa, 3epHIBKa,
sroja, s0nyko, ropix, iucrtsHka). 30ipHi
mnoau. Cymniaas, ix 6losoriuHe 3Ha4eHHS.
[lepion crnokow Ta YMOBH IPOPOCTAHHS
HACIHWHHUIO TIOLIMPEHHS TUI0IB.

Pospisusmu cyxi (po3KpMBHI il HEPO3KPHBHI) Ta COKOBMTI;
OJIHOHACIHHI Ta GaraToHACIHHI TUIOJH.

Posniznasamu Ha cxemax Ta MaJIlOHKax THUITH TIOIB
Buznayumu cniocid moimpeHHs MIoAIB 3a ix 0y10B0I0.
Oyinroeamu 3Ha4eHHS TIePioly CIIOKOIO HACiHHS.

[Tpouecu
YKUTTENIAIBHOCTI,
PO3MHOKEHHS
PO3BHTOK POCIHH

Ta

Kurrs POCIIHH, MiHepaﬂbHe JKHUBJIEHHA,

MoBiTpsiHE KUBJICHHS, doTocuHTE3.
Jlnxanus POCIHH. Tpancmiparisi.
Tpancnopr pedoBuH. Bwucxigna Ta

HHU3X1JHa Te4il pe4OBHH Y POCIIHH.

dopMH PO3MHOMKEHHS POCIIMH: CTaTeBe i
Hecrarese. Criopwu.

3aruliiHeHHs.  3anuieHHs  Ta
criocobmu.

Pict i po3Butok pociuH. ITousaTTss mpo

oro

KUTTEBHH LIMKJI BULIMX  POCJIHH

_ (uepryBaHHs NOKOJIiHB, criopoir,

A ramerodir). [logpasznusicte Ta pyxXu
i POCJIHH.

3uamu 0coONUBOCTI MIHEPAJIBHOIO JKMBJIEHHS POCIHH;
doTrocuHTE3y; NAMXaAHHS; TpaHCHipauwii,; 3arjiJHeHHs Y
BHILMX CMOPOBHX i TOKPUTOHACIHHMX POCIHH; POCTY;
riepeMillleHHs] peYOBHH 10 POCIIHHI.

Pospizuamu pyxu pociun (Tpomismmu, HacTii, HyTauii);
(GopMH PO3MHOXKEHHS POCIHHH; Crocodu BereTaTMBHOIO
PO3MHOJKEHHS; BHCXi/IHYy Ta He CXiJHY Teuil0 pPeYOBHH Y
POCITHH.

Perynsiiss npoueciB KHUTTEAISAIBHOCTI Y
MOKPUTOHACIHHUX POCIIHH.
[IpucTocoBaHicTh  POCIHMH  JIO
ICHYBaHHSI.

yMOB

Busnauumu 3aKOHOMIPHOCTI TIPOLIECIB JKUTTEAISIBHOCTI
POCIKH; OCOONIMBOCTI MPUCTOCYBAHb POCIIUH JI0 HA3€MHOTO,
BOJIHOT'O Ta NapasuTHYHOIO Crioco0y HHUTTH.

Iosicnioeamu  3HAYEHHs MOJABIMHOrO  3aniiJIHEHHS Y
NIOKPUTOHACIHHUX POCIHH; Gionoriune 3HAYEHHS
BEreTaTMBHOTO PO3MHOXKEHHs, 3aluiIeHHd, (OTOCHHTESY,
JIUXaHHs, TpaHcmipauii.

Oyinioéamu BIIMB A0OPHB HA PICT 1 PO3BUTOK POCJIMH; POJib




¢itoropmoHiB y  perynsuii  KMTTEBMX  (yHKILii
DaraTOKIITHHHUX POCJIUH.
Pi3HOMaHITHICTb Bonopocri  (3eneni, Oypi, 4epBoHi, | 3namu 03HAKH POCIMH HaBeJeHHX TAKCOHIB; OpraHu
pOCIHH J1aTOMOBI ). PO3MHOKEHHS BHILMX CIIOPOBUX POCIIHH.
ITnaynononibHi. Busnauumu  ocobnuBocti  Oy0oBH  Ta  IPOLECIB

XBomenoaioHi.
[lanoporenoaitui.
["ononaciuui.
[TokpuToHaciuHi.

KUTTESIBHOCTI BOJOPOCTEH, BMIIMX CIOPOBHUX POCIMH,
rOJIOHACIHHHUX Ta NOKPUTOHACIHHUX POCIIMH.

Posniznasamu Ha MaNIOHKaX Ta CXeMax IpeJCTaBHUKIB
PI3HUX BIUILJIIB POCITHH.

Po3pisnsamu NPeICTABHUKIB DPI3HUX CHCTEMATHYHHX TIpyTl
POCIHH 3a 03HAKAMM 30BHILIHBLOT OY10BH. '
Oyinumu 3Ha4eHHs POCIUH Y MPUPOJII TA HHTTI JIIOJHUHH.

['pubu. JInmaiHuku

.“ ’

3aranbHa XapakTepucTika uapcrsa ['pubu.
OcobnuBocti  OymoBM  Ta  mporecis
AUTTEAIANBHOCTI. CepeloBHILEe iCHYBaHHS.
JInmaitaukn — cuMOIOTHYHI OpraHi3MH.
bynoBa Ta 0coOIMBOCTI KUTTE/TISITBHOCTI.
3HaYeHH JIMIIAHHUKIB B IPUPOJI Ta HKHUTTI
JIHOJIHH.

3uamu  ocobnuBocti OyJOBH  JKMBJIEHHS, pOCTy Ta
PO3MHOKEHHs rpubiB Ta THUIIANHUKIB.

IlopisHioeamu NpUHUKANY OpraHizanii, ocobnuBocTi Oy10BH
Ta NPOLECH KUTTEAISIBHOCTI rpubiB Ta POCIIHH.

Tazf:}pmm

3aransHa

XapaKTepHCTHKa uapcTsa | 3HaTH ICTOTHI 03HaKH LapcTsa TBapuHH.
y Teapunu. [Tpunnunu knacudikarii. OniHoBaTH pojib TBAPUH Y €KOCHCTEMAX.
[lopiBHioBaTH  ocobmuBocTi  Oya0BM Ta  INPOLECIB
HKUTTEAISIIBHOCTI TBAPUH, POCIIHH Ta rpubiB.
bynosa OcobnuBocTi opraHizauil OJAHOKIITHHHMX | 3vamu crnocoOM KUBIEHHS, JAMXAHHS TBApHH; BHAM PyXYy

KHUTTENISNIBHICTD
TBapuH

ta OaraTOKIITHHHUX TBapuH. TKaHWHU
TBapuH.  3aranpHuii mnad  OynoBu
Oprasi3smy TBapHH.

Tunu po3BUTKY TBApHH.

TBapHH Ta NMOJPa3HEHHs; 0COOIMBOCTI MOBEIIHKH.
Oyinioeamu 3HAYEHHS TPSIMOrO Ta HENPSAMOTO PO3BUTKY
TBapHH.




PisnomaniTHICTE
TBApHH

OnHokniTHHHI TBapUHH. 3aranbHa
xapaktepuctuka. Ocobnusocti Oynosu Ta
MPOLIECIB KUTTEAISATBHOCTI.
BararoxnitTuHHi  TBapuHHM. XapakTepHi
pucH  0araTOKMITHHHHX  TBapuH, IX
BIZIMIHHICTB BiJI OJTHOKITiITHHHHX.

3namu ocoGAMBOCTI 30BHIIIHBOI 1 BHYTPilIHBEOI Oya0BH
Mpe/ICTAaBHUKIB HABEJICHHX TAKCOHIB, PHUCH NPHCTOCYBaHHS
TBapHH; XapaKTepHi 03HaKH TAKCOHIB.

Jlronuua [Tonoxenus  moauHu B cuctemi | 3namu ocobnuBocTi Oy10BH Tia JIFOAUHH.
OpPraHi4yHOro CBiTY. PosniznaBaTi Ha MaJIOHKax Ta cXeMax TKaHWHH, OKpeMi
Txanunu opranizmy moauHH, ix OynoBa i | OpraHH i CHCTEMH OPraHiB JIOAUHH.
dyHKiT. Xapakmepuzyeamu TWITH TKaHWH; BHYTPIIIHE CEpPeIOBHIIIE
DYHKIIOHATBHI CHCTEMH OpraHis. OpraHiamMy JIIOJIMHH; MPUHLIMNK poOOTH HEpPBOBOI 1
BuyTpimiHe  cepenioBHile  OpraHi3my | eHJOKPHHHOI CHCTEM; MeXaHi3M poOOTH cepleBO-CyAHHHOI
moaunu. ['omeocras. CHUCTEMH; 3aXMUCHI peakilii opratizMy; MpoLecH TpaBJIeHHS.
Perynsuiio GyHKLH. ['ymopansna | [lopienioeamu 6ynoBy cKkeneTy JIIOAMHM | TBAPUHU; HEPBOBY
peryJisiis. EnpnoxpunHa CHCTeMa. | I TyMOpaJibHy peryisiiro GyHKiii; MexaHi3Mu 6e3yMoBHI i
I"'opmonn. @yHKIIT 32103 BHYTPIIIHEOI Ta | YMOBHI pediekcH.
3MILIAHOT CeKpertii. Bemanoemosamu  B3aeMo3B’30Kk MK OyzjoBoro  Ta
Hepsosa peryisiuis. Pednexc. (yYHKLISIMH OpraHiB, CHCTEM OpraHis.

4% Cencopni cucremu Ta iX 3HaueHHs. | OQyiniosamu poJib CUCTEM oOpraHiB B OOMiHI pPEYOBHH,
, @ynkuii Ta OynoBa CeHCOPHUX CHCTEM. | 3abe3rmedeHHi roMeocTasy i MEXaHi3MiB HOro ImiITpHMaHHsI.
. 3arajbHi BIaCTHBOCTI CEHCOPHUX CHCTEM.

Buia HepBoBa AisIIBHICTD JIFOAHHH.
Brnaue ankoromo, HapKOTHKIB, TOKCHHIB
Ta TIOTIOHOKYPIHHS Ha OPraHi3M JIOANHH.

Po3mHoOxeHHs DopmMH PO3MHOKEHHS OpPraHi3MiB. Iosacnumu CyTHICTB CTATEBOTO 1 HECTATEBOI'O PO3MHOMKEHHS,

OpraHi3mis naToreHesy, nonieMOpioHii, 3aruiiIHeHHS.

Pospiznamu ¢opMu po3MHOKeHHs, (HOPMH 3aruliIHEHHS,
croco0H pO3MHOKEHHSI POCIIMH | TBAPHH.




[HauBIyanbHHH Ownrorenes. Ilepionu inamBigyansHoro | Oyinoéamu pe3ynbTaTd il YMHHMKIB 30BHIIIHBOrO Ta
PO3BUTOK OPraHi3MiB. | PO3BHTKY OpraHi3Mis. BHYTPILIHBOIO Cepe/IoBHILA, AKI BIUIMBAIOTh HA OHTOIeHEe3
CraakoBicTh i | l'eneruka. MeTtonu reHeTHYHHX | 3Hamu OCHOBHI METO/IM NeHETHYHHUX JIOCTIKEHb.
MIHJIUBICTh JIOCII1JKEHD. IosicHioeamu OCHOBH 3aKOHIB CITAJIKOBOCTI; MeXaHi3M
3aKOHOMIPHOCTI  CMAAKOBOCTI Ta  IX | yCHaAKyBaHHS reHiB.
CTAaTHCTHUYHUI XapakTep. Posniznaeamu cnajKoBy i He CIIaZKOBY MiHIHBICTb.
3aKOHOMIPHOCTI MiHJIMBOCTI. Ioscnioéamu poitb B3aE€MOJi1 FEeHOTHITY 1 YMOB JIOBKLUIS Y
dhopmyBaHHi GeHOTHITY.
Cenexuis 3aBaaHHs | METOM CeleKLil. Pospizuamu  ¢opmu  mTyuHoro  A0o0Oopy;  CHCTEMH
CXpEIyBaHb OPraHi3MiB.
Xapaxmepuszysamu 0ocoOIUBOCTI ceneKilil pOCIHH, TBAPHH,
MIKpOOpIraHi3mis.
HajsoprauizmoBuii piBHi oprasizauii sKuTTS
Exonoriuni  dakropu. | Exonoriuni  daktopu. Ilonsitrst  mpo | 3namu ma knacugbixysamu exosnorivi Gpakropu.
Cepenosuiue obMexyounii pakrop. 3akoH ontumymy. | [Hoschumu ponb obMmexyiouoro (axropa y MOLIHPEeHH]
ICHYBaHHS. Bzaemonis eKOJIOr Y HMX (axTopiB. | opraHi3miB; 3aleXHICTH 3MiH BiJl €KOJIOTIYHMX (aKTOpiB Ta
Anantauis. Ce30HHI 3MiHM Yy OKMTTI | 0COOIMBOCTEN HABKOJIUIIHBOIO CEPEIOBUINA.
. POCIHH. Ananizyeamu 1ixo eKonoridHux (akTopiB Ha OpraHi3MH.
AP OcHOBHI cepenoBuLla icuyBanns | [loachumu  UUISXH  TPUCTOCYBAHHS  OPraHisMmiB  JI0
i opratizmiB. OprasisM JKHBHX ICTOT $K | CepelOBHIIA iCHyBaHHS.
; ocobuuBe cepeioBHILEe icayBanHs. | [Topienioéamu yMOBH Pi3HHX CEpEIOBMII iCHYBaHHS.
JXuTTeBi GopMHU OpraHi3mis.
Exocucremu. Exocuctemu, iX CKiajg Ta pisHOMaHITTA. | Busnauamu Gaktopu, SIKi BIUIMBAIOTH HA YMCENbHICTH Ta
[Monynsuiiino-sunosuit | [Momynsiuii. Bua. kpurepii Buay. I'YCTOTY MOMYJISALT.
piBeHb oprasizanii Xapaxmepuzyeamu  Kpurepil BHIYy; TIOKa3HHKH, 11O
HKUTTS. XapaKTepHU3YIOTh MOy AL,
KnacudikyBatu Ppi3Hi €KOCHCTEMH; THIIH  JIAHIIOTIB

KMBJICHHS; BUJIH €KOJIOTIYHHX MipaMiJl.




biochepa

biocepa. Hoocdepa. JKusa peusoBuna
Olocdepu, 11 BractuBocTi 1 QyHKUIT
Kpyroo0ir pe4oBuH Ta NOTOKH €Heprii B
Hiocdepi.

3uamu  cTpyKTYpy  HAJOpPraHi3MOBOIO  pIBHSL  JKHTTS;
cTpykTypy Giochepu.

Busnauutu Mexi 6iochepu.

Xapaxmepuzyéamu BIacTHBOCTI i QyHKIIT )KHBOI pe4OBHHU

Cyuachi exkonoriysi npodiaemu Oiochepn; t¢opmu  3a0pynHeHHs HABKOJIMIIIHBOTO
Buennsa B.I. Bepnaacskoro npo 6iocdepy, | cepeposuiia.
ioro  3HaAYeHHs A8 YHHKHEHHS
rio0abHOI €KOJIOTIHHOT KPU3H.
["onoBa (axoBoi Komicit Ot O.B.Ilpuiimax




