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HAYKH, MOJIOJ1 Ta CIIOpTY YKpainu
Bix 06.11.2012 Ne 1252

IIporpama 30BHIMHBLOI0 HE32M€KHOT0 OIIHIOBAHHS 3 Giosorii

IIporpaMmy 30BHINIHBOTO HE3ATEXHOIO OLIHIOBAHHS 3 6i0JOrii po3po6IeHO HA OCHORI YMHHUX Iporpam s
3arafbHOOCBITHIX HABYANBHUX 3aKianis: biomoris, 7-11 wmacu (K.: Ilepyn, 2005) ta Bionoris, 10-11 xracu (Tepuomins,
Masnnpisenip, 2011).

3aBIaHHSM 30BHIIIHBOIO HE3AJIEKHOTO OIiHIOBAHHS 3 610JI0Ti] €

® IIEPEBIPHTH BIAOBIIHICTE 3HAHB T YMiHb YYHIB IPOrPAMHAM BAMOTAM:;

o BUSBUTHU PIBEHb HABYAIBHUX JOCATHEHE YYHIB;

) OLIHMTH CTyHiHb HiATOTOBJIEHOCTI BHIYCKHHUKIB 3arajbHOOCBITHIX HABYATHLHUX 3aKJIadiB [0 IOHAJIBIIOrO
HaBYaHHA y BUIIUX HABYATGHUX 3aKJIaIaX.

3MICT TIpOrpamM¥ 30BHIMIHBOIO HE3ANEKHOrO OIHIOBAHHA CTPYKTYpPOBaHH 3a piBHSAME opramizamii xUTTH i
CKIanaeTeCsa 3 «Berymy» Ta posminiB: «Morekyisipauil piBeHp opramizamil XutTs», «KIiTHHHMI piBeHb oOpramizamii
KUTTs», «Hexmituani dpopmu KuTTa», «OprasisMosuil piBeHs Oprami3allil KHTTI, «HagopranizmMoBi piBHI opramizamii
KATTA», «ICTOPHYHMI POIBATOK OPraHiIHOTO CBITY», SIKi B CBOIO Yepry PO3HOJLICHO HA TeMh. B KOXKHIN TeMi BH3HAYEHO
o0csr BEMOT JIO 3HaHb TA IPEAMETHUX YMiHb YYaCHHKIB 30BHINIHBOI0 HE3AIEKHOTO OIHIOBAHHS 3 610JI0T1i.

IIporpama 30BHIIIHEOrO HE3ATEXHOTO OIIHIOBAHHS CIIPSIMOBAHA HA BUSBICHHS PIBHS c(hOpMOBAHOCTI 3HAHB Ta YMiHb
3 LWIKUTLHOTO peMeTa «bionorish Ha OCHOBI SKMX yJaCHHK 30BHILIHBOIO HE3AIEKHOIO OLHIOBAHHS 3MOKE:

° XapaKTepU3yBaTH OCHOBHI OIONOriYHi NMOHATTS, 3aKOHOMIDHOCTI, 3aKOHH Ta Teopii, Giororidsi sBuma i
IpOLeCH;

o ONEpYBAaTH IIOHATTSMM, 33 I[OTPeOM MOSCHEHHsS IIPOLECiB Ta SBHIL >KMBOI IpH
IIPUKIaJaMy 3 XKUTTA Ta JisTIbHOCTI JIFOAMHN, OXOPOHH 3I0POB’sl, JOCATHEHB 0i0JIOriYHo1 HAYKH;

e MIOPIBHIOBATA MPONECH JKUTTENIANGHOCTI Ha DISHUX piBHAX opramisamii, (MoOJeK JISpH
OpraHi3MOBOMY, HOMYNIANiIHO-BUIOBOMY, EKOCHCTEMHOMY, 6i0c(epHOMY) Ta BUSBIISTH B3acMO3B S5k




IIPUpPOAi,

BCTaHOBJIOBATH NPUYMHHO-HACIIZKOBI, (YHKIIOHAIBHI,
KiacupikyBaTh 06’ KTy,

BUSIBIIATH HACII/IKU BIUTUBY INKiJIMBAX 3BMYOK HA OPTaHI3M;

3aCTOCOBYBATH OI0MOTiYHI 3HAHHS IJIs aHANI3y CHTYallil, 10 BUHEKAIOTH Y pi3HUX cdepax WKUTTS;

BUKOHYBATH PO3PaXyHKH i3 BUKOPHCTaHHAM MaTEMaTHYHOTO allapary;

3aCTOCOBYBAaTH HalyTi 3HamWHS NpM aHami3i 6iosorivmoi impopmanii,

(rpadivniit, TabnuyHili, TekCTOBIH);

OOIPYHTOBYBATH BHCHOBKH.

CTPYKTYPHI 3B’SI3KM Ta 3aKOHOMIPHOCTi y XmHBiit

OPENCTaBICHOI B Di3HUX hopmax

Haszsa po3zginy, Temn

3HaHHA

IIpenmerni yminus Ta cioco6u HaBYaabLHOT
HAiflJAbHOCTI

Beryn

OcHoBri o3maku xwuBoro. PiBHi opramizamii
KUTTS: MOJIEKYJISIPHHH, KJIITUHHUH,
OpraHi3MOBHIA, HOILy I HHO-BUIOBHIA,
EKOCHCTEMHUH, 6iochepruii.

3namu OCHOBHI O3HAKM KHBOTO, piBHi opramizaiuif
XKUTTS Ta IX CTPYKTYpY.

Oyinrosamu 3Ha4eHHs Oi0JOTi9HUX 3HATE B SKWTTI
JIOAMHMY 1 CYCILILCTBA. .

Pospisuamu piBai opramizamii xuTTs

Monekynspuuii pisens opran

i3amii T

EnemeHnTHUi cknan
OpraHi3MiB

Knacudikanis xiMidHEX ejeMeHTIB 3a IXHIM
BMICTOM B OpraHismMax (MaKpOeJIeMeHTH, B
TOMY  HYHCIi OpraHoOTeHHI €JIEMEHTH,
MIKpoeJeMeHTH). Hacliku HeXoCTaTHLOTO
ab0 HaJIMIIKOBOrO HAaIXOKEHHS B OPraHi3M
moavay Ximivaux enementis (I, F, Fe, Ca, K)
Ta CIIOCOOH YCYHEHHS 1X HecTawi.

IonsaTrs Opo eHmeMiuHi XBOPOOH.

3namu OPTaHOTeHHI €IEMEHTH Ta MiKpOEIEMEHTH.
OuinroBaTy poJib  OPraHOreHHMX €JeMEHTIB B
no0ymoBi MOJIEKy I OLIKIB, HYKJIETHOBHX KHUCIIOT,
BYTJIEBO/IB, JIIIiJiB.
wa&x%e&&asﬁ 3HaHHS PO H E\mmow m,mo Hectagy
XIMIYHUX eJIEMEHTIB Q | -




Heopraniuni criomyku
B OpraHi3max

Opragiuni crionyku B
oprasizmax

Pone Bomu, comelf Ta iMmmMX HeopraHidHWX
conyk B opradismi. I'impodinsni cmomykm.
I'igpodoodHi cronykn.

bynosa, BmactuBocTi i (yHKmii opramiuHmx
cronyk. IloHarTa mpo Giomomimepu Ta ixHi
MOHOMEDH.

Byriesomu: MoHoOcaxapuay, oJirocaxapui,
nojicaxapunu. Oco6nuBocTi 6ymIOBH, OCHOBHI
BIIACTHBOCTI Ta QYHKUIi B OpraHisMax XHUBHX
ICTOT. .
Jlimigu.  Ocob6nuBocti  6ymoBwH,
BJIACTHBOCTI Ta QyHKIII] B opragizmax.
binku: ocobmuBocti GynoBH. AMIHOKHCIOTH,
IeNTHIM Ta mominentund. PiBai crpykTypHOI
opramizarii  Ginkie. BmactuBocTi  6inKiB.
Hewnatypanisi, penatyparis, necTpykIiia Ginkis.
Oyuknii 6inKiB y XHBUX icToTax. DepMeHTH,
iX OynoBa, BIACTHBOCTI Ta 3aCTOCYBaHHSA Y
TOCIIONAPCHKIN MISIBHOCTI JIFOJUHH.
Hyxneinosi kucnotn. Bynosa, HyKIeoTwHin.
bynosa, Bnactusocti Ta Qymxmii JTHK,
IPUHIMI KOMIuleMeHTapHocTi. [IoHATTS mpo
red. PHK ta ixmi tamm. AT®, nmomsarrs mpo
MaKpOepriyHuil 38’ I30K.

BioJoTiYHO aKTHBHI pedoBHHM  (BiTamiuwy,
TOPMOHHM,  HEHPOrOpMOHH,  (ITOrOpMOHH,
aNKanoiwm, QiToHIKN), X Giosioriyna pois.

OCHOBHI

Xapaxmepusysamu GIOIOTiYHy PONE BOAM, KUCHIO,
ionis Na', K', CI', Ca®, Mg*, PO,
Bemanoeniosamu  B3aeMo3B’sisoxk Mk izmko-
XIMIYHUMH BJIACTUBOCTAMM T2 GiONOri9HOO poILTIo
BOJH.

Busnauamu  mexcu sacmocyeanns depmentis B
rOCIOAAPCHKIiH MisILHOCTI TFOMAHH.

3wamu  QyHkuil opramivHEX cmomyk  (mimis,
BYTJIeBOAIB, OUKiB, HykneiHoBHX kucnor, AT®) Tta
0COOJIMBOCTI  IIPOCTOpPOBOI  OpraHiamii  GLIKIB.

Hykneinosux xucrnor, momicaxapumis (Kpoxmais,
L[EJIF0JI034).

Busnauyamu pois XIMIYHEX 3B’S3KiB B CTPYKTYpHiit
oprauizanii MaKpoOMoJIeKyIL.

Iopisnweamu JIHK i PHK 3a cknanom i piBHSIME
CTPYKTYPHOI opragizarii.

Pose¢’azyeamu enementapui BIpaBH 3 MOJIEKYIIAPHOT
O10JI0TII: BU3HAYATH MOJEKYISAPHY Macy PEHOBUHH 3a
MacOI0 OHOrO 3 II KOMIIOHEHTIB, HOBXKHHY MOJEKYIIH
HYKJICTHOBOI ~ KHCJIOTH, 1i CKJad, MONEIFOBATH
IIPOLIECH periiKanii.

Oyinioeamu 3ua4eHHs GiONOTIYHO AKTHBHUX PEYOBHH
y 3abe3nevenH] IPOIECIB KUATTEASUIBHOCTI
OpraHi3MiB. ‘




Kairunnunii pisens opranizamii skutrs

Opragizanis KJITHH

Cy4acHa KniTHHHA TeOpisL.

MemOpanu, IXHS CTPYKTypa, BIACTHBOCTI Ta
ocHOBHI ¢yHKmii. IDnasmatuuma mem6pana.
TpaucnopT pedoBuH yepe3 MeMGpaHy.
HanmemOpanni xommneken (KIiTHHHA CTiHKa,
rmiKoKamikc).  IlinMemOpaHHI — KOMILIEKCH
(MixponuTKH, MikpoTpybouku). LluTockerner,
foro ¢pyHKil.

Huromnasma Ta 1i kommonenTH. Opraseny.
Onnomem6paHHi opranens: eHoNIa3MaTHYHA
citka, amapar [oipmxi, JizocoMmu, BaKyoJIl.
JIBomeMOpanni OpraHenu: MITOXOHPIT,
njuacTugyd Ta 1X tamu (0coOauBOCTI IXHBOT
Oynmosu i dynxiit). B3aemmi mepersopenHs
IJIACTUA.  ABTOHOMIS  MITOXOHADIA  Ta
XJIOPOIJIACTIB  y KIiTWHI. I[Hmi opramemu:
pubocoMu, MoTipHOOCOMH, KIITHHMH LEHTp,
opraHeny pyxy. KiiTuHui BKIIIOUYeHHS.

bynosa Tta Qymkumii sapa.  Xpomocomi,
ocobmuBOCTI OymoBH Ta XiMiuHOTO CKIamy.
lomonorigni  xpoMocomMu. AyTtocomMu Ta
CTaTeBI  XPOMOCOMH  (F€TEpOXPOMOCOMI).
Kapiotun monurn. XpomocoMuuit vabip aapa
(ramtoinHmi, IUIUIOINHKMM, Moo nHME).
Tunu opramizanii knituH (npokapioTudHuii Ta
CYKapiOTHYHHIA ).

3Hamu OCHOBHI IOJOXEHHS
Teopii.

Posniznasamu MeXaHi3Mu
PEYOBHH depe3 MeMOpaHH.
Hopieniosamu 6ymoBy i ¢yukuii noBepxHEBOrO
anapaTy KITHH TBapuH, POCIHH, rpubiB, 6akTepiit.
Oyinroeamu poinb MeMOpaH B KINITHHHIK B3aeMOIi.

CYYacHOl KINITHHHOT

TPaHCIOPTYBaHHS

Xapaxmepusyeamu OynoBy 1 (QyHKII] KOMIIOHEHTIB
KITIITHH.

Bemanoenosamu 36 'a30k Mix GynoBoro # GyHKIisMu
KOMIIOHEHTIB KJTiTHHH.

Posnisnaeamu xiiTwHE Ta iX KOMIOOHEHTH Ha
CXEMAaTUYHUX MaNIOHKaX Ta MikpodoTtorpadisx.

Hosacniwseamu: pons sapa y 36epexenHi, mepegadi ta
peamsanii  cmagkosoi  imdpopmanii,  3HadYeHHS
CTaOUIBHOCTI KapiOTHITY IS iCHyBaHHA BULY.

3namu 0coOMMBOCTI Oprasizailil KJIITHH "€
0COONMBOCTI  opramisamii  KIiTHH = 1po

(TIOBEpXHEBHU  amapar, - HYKJIEOil,.




Tomin xmiTun

OOMiH peyuoBHH Ta
IIepEeTBOPEHHS eHepril

Knmituaan#i nukn. Iatepdaza. MiroTnuanuii
IOILN KJITHH Y €YKapioTiB, Horo dasu.
MeWoTyHEN 1ONIN KIITHH, #Horo dasm.
Kor'rorauis TOMOJIOTIIHIX XPOMOCOM.
Kpocunrosep.

ObMmia peuoBun (MeTabomizm). IlnacTrumnmii
(acHMINAIsT) Ta eHepreTHYHUN (JIUCHMIIIINs)
obMmiH. JDxepena eHeprii mjis OpraHizmis.
ABrotpodHi (dpoToTpodHi, Xemorpodmi) i
reTepoTpodHI OPraHi3MHU.

Etanm neperBopeHHs eHeprii B OpraxizMi:
NiAroTopunii, aHaepoOHu (Oe3kucHEBHIL) Ta
aepoOHUH (kuCHeBHii). AepobHe Ta aHaepoOHe
JUXaHHS.

biocunTes 6inkiB Ta #toro eramu. I eHeTHUHMiA
Koj 1 #oro BmactuBocTi. KOoHOH, aHTHKOMNOH,
CTapT-KOJIOH, CTON-KOAOHU. TpaHCKpwHmmis.
I'ean (cTpykTypHi 1 perymstopHi). ExzomHmn,

puboCcOMH, JDKTYTHKH, IIiTL).
Ilopienioeamu  mpokapioTnuni i
KJIITHHH.

Busnauamu npuduHY BiqMinHOCTeH v GYIOBI KiiithH
IIPOKapiOTiB Ta eyKapioTiB (pOCiuH, TBAPHH, IPubis).

EYKaploTHYHI

Ioacuwoeamu cyTtHICTE 1 Oionoriude 3HadeHHS

MiTO3y, Meil03y, KpOCHHIOBEDY.

a2

Ilopieniosamu MITOTUUHAN W MeHOTHYHWN MOOLIK

KJIITHHH.
Posnisnasamu (Ha cxeMax a00 CXeMaTu4HHX
MaJIFOHKAX) KIITHHY Ha PI3HUX (azax MITOTHYHOIO
TIOITY.

Ananizysamuy eTany KIITHHHOTO HUKIY; Gasd MITo3y
U MeRo3y.

Posnisnasamu  aBToTpodHI
reTepoTpodHi OpraHizMu.
IloacHoamu CYTHICTh 1 3HAYEeHHS: acHMiIAmil i
JucAMinsil; OlocuHTe3y OiNKiB 1 HYKIETHOBHX
KHCIOT; TIIKONi3y; OpOHiHHS; acpoOHOre IHMXaHHS,

[V

xemMo-) H

(poto- 1

QoTocuHTE3y;  BIUIAB  yMOB  JHOBKiIIS  Ha
iHTeHCHBHICTE mpouecy (orocunTesy; poinb AT B
eHepreTHYHOMy  OOMiHi; ponb  depMeHTIB ¥y

3a0esnedeHH! NpoleciB 0OMIHY PEIOBHH.

intporn. Tpancnamis. Peaxuii marpuwusoro | 3anucysamu ~— cymapmi = piBHAHHS- OlIECiB
CHHTE3Y (permikarris, TPaHCKPUINis, | QOTOCHHTe3y Ta JUXAHHL. - oo
TPpaHCIALIs). Ilopieniosamu HOTOCHHTE3 'y Tpo- 1. .eYKapioTis,




®doTocuHTE3. OcHoBHI
BIIOYBalOTHCS y CBITJIOBiH Ta TEMHOBIMH
dorocuHTe3y. 3HaUEHHS (POTOCHHTEY.

IpOLIECH,  IIO
azax

JVXAHHS 1 TIIKOJI3, TPaHCKPHIIILIIO i perniiKaniio.
Ananizyeamu  mporec ¢otocunTesy, eTanu
CHEPreTHYHOro Ta MIACTUYHOTO OOMIHY.
Moodeniosamu riponiecu TpaHCIIALIT, TPAHCKPHAIIILIT.
Kopucmysamucs tabmunero « eHeTHIHUNA KO,

HexuiTunni dopmMu KETTS

Bipyecu, mpionn,
Bipoigm

Bipycu, ix ximiuaw#i cknan, OymoBa Ta
BIITBOPEHHS.

MexaHi3M IPOHUKHEHHS BipyCiB B Opragizm Ta
KITHHU XasdiHa. Bmwms BipyciB Ha opramism
XaszdiHa.
IIpodinaxtuxa
JIEOIVHH.

Pomns BipyciB y pupozi Ta »XKWTTI JTFOAUHM.
Ilpionu. Bipoinu.

BIPYCHHX 3aXBOPIOBaHb

Snamu ocobmuBocTi OymoBm  Bipycie; MexaHizMm
MPOHUKHEHHS BipyCiB B KIITHHH JIONWHW, TBapyH,
POCIHHH, mmﬁme 3aXBOPIOBaHHA JHONWMHH, sKi
CIPHYMHAIOTE BipycH (momiomienit, rpum, CHIJ,
remaTATd, eHuedanit, kip, maporut, [ PBI) Ta npionn
(ryO4yacta ennmedalonaris), UULIXHA 3apaKEHHT
BipycaMm# Ta MpiOHAMH.

Oyintosamu BILMB BipyciB Ha OpraHi3M xassiHa; poib
BipyCiB B IpPHUPOAI # XWTTI JIOMWHE; IEPCIEKTHBH
3aCTOCYBaHHS BIPYCiB ¥ 0i0TE€XHOIOrisAX.
Posniznaeamu Ha MaIOHKax 1 cxeMax BipycH
(OGaxTepiodaru; BipycH TIOTIOHOBOI MO3aiKH, IpHUILY,
IMyHOIeeIliTy JIFOIHHH ).

3acmocosysamu 3HaHHA TIPO OCOONMBOCTI Bipycis Ta
NPiOHIB JUId HPOGIIAKTHKY BIpyCHHX T4 NpPIOHHMX
3aXBOPIOBaHb.

[lopienroeamu BIACTHBOCTI BipyciB, BipoiiB i pioHiB.

OpranismoBHii piBeHb Opraui

Al KUTTH

Bbakrepiil

XapaKTepUCTHKA IIPOKapioTiB

nianobakTepii). OcobnuBocTi

OpOIECIiB  JKUTTEMISUILHOCTI
(KUBJIECHHS, TAXaHHS,
CHOPOYTBOPEHHS,

3aranbHa
(6axrepii,
OymoBH  Ta
IIPOKapioTiB
PO3MHOXKEHHS,

SHamyu  TPUKIann
CHPUYHHSIOTE mmﬁmw:

om,meomomwowv

Nuowmmmamgxﬁ BaKTepii, ,h@@o@m@m@m




IHITACTYBaHHSI, oOMiH CIaKOBOIO
inpopmarriero). B3aemo3B’sI3Ku MPOKapioTiB 3
iHmmIMA oprafizmamu (MyTyaizm,

KOMEHCANI3M, IapasutusM). Pi3HOMaHITHICTE
Ta DOJb NPOKAapioTiB y NPHPOMI Ta >KUTTI
monuad.  XBOpoOOTBOpHi  OakTepii  Ta
3aXBOPIOBAHHS, IO HUMH BHKJIHKAIOTHCS.
IIpodinakruka GakTepialbHUX 3aXBOPIOBAHb.

MaJIFOHKaX, Mikpodororpadisx.

Buoinamu iCTOTHI 03HaKH OakTepill, riaHoGakTepii.
[lopieniosamu GynoBy Ta XUTTENUIBHICTE GaxTtepit
Ta iaHoOakTepiit.

Busnauamu B3a€MO3B’SI3KM IMPOKAPIiOTIB 3 IHIIUMH
OpraHizMamu.

Ouyintoéamu ponb NPOKAPIOTUYHUX OPraHisMiB y
MPUPOJIL T4 XUTTI TIOAUHY; MOXIIABOCTI 3aCTOCYBaHHS
OakTepill y 610TeXHONOTifX.

Buxopucmogyeamu 3HaHHA PO 0COOIMBOCTI OakTepii
JUIA IpoQiaKTHKY 6aKTepialbHUX 3aXBOPIOBAHb.

Pocaunn

bynosa pocnuaHOTrO
OpraHi3my.

3arajibHa XapaKTEPUCTHKa HapcTBa PoCIuHy.
Knacupikanis pocmmu. XKutreBi  dopmu
POCTHH.

OcobmaBocTi opranizanii OJHOKIITHHHUX Ta
OaraToxmiTuHHUX pocnuH. Hmxui Ta BUIi
pocnunn. Tkanusu 6araTOKIITHHHHUX POCIIUH:
TBipHa (MepHucTeMa), NOKpuBHa (emizepma

(mKipxa), KOpOK), OCHOBHA (3aIlacaroua,
IOBITPOHOCHA,  aciMiIiAIiifiHa), MexaHidHa,
IpoBigHa, IxHs OyznoBa i ymkuii. Kcmema.

POnoema. CyqTuHHO-BOJIOKHUCTHH MyYOK.
BereratuBHi OpraHu poCiIMH.

Kopiap Ta Horo ¢yskuii. Bumum kopens.

Buoinamu icToTHI 03Haku napctea Pociaunuy;
3uamu OCHOBHI OIMHMII Kiackdikamii
(Bimmin, knac, poausa, pin, BAL).
Posnisnasamu 3a o03HaKaMW 30BHINIHBOI OyIOBH
JKUATTEB1 QopMu pOCIIUH.

Oyintogamu PoIs POCIMH Yy IPUPOLI T4 3HAYCHHS B
JKUTTI JIFOJIAHH.

Pociauu

Posnisnasamu: TKaHUHY, OpraHu POCIHH HA CXEMAaX i
MaJTFOHKaX.

Ilopisniosamy  BAINI Ta HIWKYI POCIMHH 34
oprasizaui€ro Tijia.
Ananizyeamu  ocobisocti OCIIHH  §K

pe3ynbTar HPHCTOCYBAHHA i i




Koperesa cmcrema Ta il Tumm (CTpHXKHEBA,
MHYKyBaTa). 30HM KOpeHs Ta IX QyHKIL.

bynosa KOpPEHSI. Bunozmian KOpeHs
(xopereronu,  OyiasOOKOpeHi,  AWXalbHI,
OMOpHI, YiIIKi, IOBITPsHI, KOPEHi — MPUCOCKH),
ix Oiomnorivne 3HAYEHHS. ITonsTTs
HiKipyBaHHSI.

Ilaria Tta #oro ¢yskmii. Byngosa maroma.
lamyxenns miaroHa: 3HaYeHHS Ta THIH
(nExoToMiuHeE, MOHOIIOJIIaIbHE,
cuMmnofiansHe). Bunosminn marona (migsemsi
Ta HaJ3€MHi); BUJIOBXKEHHS T2 YKOPOUECHHS.
Crebno ta foro ¢ynxuii. Bayrpimmug 6ymosa
JiepeB’ THUCTOrO cTebIa.

Jlucrox ¥Horo OynoBa ta (yHKIIT. Bumosminu
Jmcta. JImcroman

bpyHbKa — 3agaTok marona. bynoBa OpyHBKH.
PizHOBUA OpPYHBOK 32 pPO3TalllyBaHHS Ha MaroHi
(BepxiBkoBa Ta  6iuma), 3a  OGyIOBOIO

KOpEHiB, THIH KOPEHEBHX CHCTEM, BHIO3MIHH
KOpPEHIB, 30HH KOpPEHs, €JIEMEHTH BHYTPilIHBOL
OyIOBM KOpEHs Ha IONEePEYHOMY 3Pisi.

Ilopientosamu MWYKyBaTy Ta CTPYDKHERY KOpPEHEBi
CHCTEMH.

Busnauamu  B3a€MO3B’SI30K  MiX  GYI0BOIO
GYHKIISIMA KOpEHS.

Ta

Posnisnasamu Ha cxeMax Ta MaIIOHKAX eleMEHTH
[IaroHa; TUIH TaTy>KeHHS [aroHa; BUIO3MIHY MaroxHa.
Buznauamu OloJioriuHe 3HAYEHHS BUIO3MIH MTAroHAa.

Posniznasamu ra cxemax Ta MaJFOHKax 0CODIMBOCTI
BHYTPIIIHBOI OYI0BH CcTEOMNA.

Bemanoeniosamu B3a€MO3B’I30K MK BHYTPIIIHLOIO
OyzoBoIo Ta GyHKIissMHU cTeba.

Posniznasamu Ha cxeMax Ta MaTIOHKAX EJIeMEHTH
30BHIIIHBOT Ta BHYTPIMIHBOI OYIOBH JUCTKA, THUIIH
XKWJIKYBaHHS Ta JIMCTKOPO3MIIIEHHS, TIPOCTI Ta
CKJIaIHI1 JTUCTKH.

Bemanoenosamu B3a€EMO3B’ 30K MDK BHYTPIIIHEOO
OyHOBOIO Ta QYHKITIIMU JIHCTKA

Busnauamu Gionoriune 3HACHHS wmbgzﬁ JMCTKa,
JIUCTOTIAA. SR
Po3mi3aBaTd Ha CXeMax Ta ZmEoEAmN
muﬁows OpyHBKH; THITH Qu%mwox




IIponecn
KATTEMISIILHOCTI,
PO3MHOXEHHS Ta
PO3BUTOK POCIIHH

(BereTaTHBHI Ta reHepaTHBHI).

I'enepartuBHI oprasu MIOKPUTOHACTHHUX
pociivH: (KBITKa, HACIHWHA, TLIIL).

KBiTka — oOpras crareBOro pPO3MHOXEHHS
pocnuH. bynosa i ¢yukuii kBiTku. Dopmyna
kBiTKA. CyuUBiTTs, iX OioJIOTiYHE 3HAYECHHS.
Tvnw cyuBite (KHTHIS, IIOYATOK, I'OJOBKA,
KOIIMK, IIWTOK, 30HTHK, MPOCTHI KOJOC,
CKJIaJAHUM KOJIOC, BOJOTh, CKJIQJHHUU IIHUTOK,
CKJIaIHUM 30HTHUK).

Hacinuna Tta mnig: OygoBa 1 QyHKIIL.
VY TBOpeHHA HaciHWHU Ta IUJIORY. TUIM IIJIOIIB
(616,  xictsHKa, KopobOYKa,  CTPYYOK,
CTPYYEHUOK, ciM’sHKa, 3€pHIBKa, Aroja,
a0myko, ropix). Cymrignsg, ix Oionorigne
3HadeHHA. [Ilepiog chmokow Ta  yMOBH
IPOPOCTaHHS HACIHUHH.

Xupnenns pocnuH (MiHepaJbHE >XUBJICHHS,
NOBITPsIHE XXKUBJICHHS — GOoTOCHHTE3). JIuXanHs
pocnuH. Tparcnipartis.

IlepemiinieHHs pedoBUH N0 pocnuHi. Bucxinna
Ta HA3X1JHA TeUil pEYOBUH Y POCIIHH.

@opMy  PO3MHOXEHHSI POCIMH: CTareBe i
HecraTteBe. Coopu.

3amiiiHeHHs. 3anuIeHHs Ta HOro CIIocoOH.

3a OymoBoIO 1 QYHKIEO.
Oyinroeamu 6ionoridune 3HavYeHHS OPYHEBOK.

Posnisnaeamu Ha cxeMax Ta MaTIOHKAX eJIeMEHTH
OyIIOBM KBiTKH; THUITH CYI[BIiTb.

Pospisuamu [BOCTaTeBi, OOHOCTATEBI M HeCTaTeBi
KBiTKHM; ONHOIOMHI Ta JBOJOMHI POCIHHHE, KBITKH 3
IIPOCTOI0 Ta IIOABIHHOIO OIBITHHOI, IPOCTI T4
CKJIaJH1 CyI[BITTA.

Bcemanoenrosamu B3a€MO3B’30K MK OYIOBOIO Ta
(GYHKITISIMA YACTHH KBITKH.

Buznauamu cnocib 3anuieHAs 3a OYI0BOIO KBITKH

3namu 0coOMHUBOCTI OYIOBU: HACIHHHY OXHONOIBHHMX
Ta JBONONBHUX POCIIVH; PI3HUX THITIB IJIOIIB.
Pospisuamu cyxi (po3KpuBHI # HEpO3KpHBHI) Ta
COKOBUTI; OOHOHACIHHI Ta 0araToHACiHHI MJIOH.
Posniznasamu Ha cxeMax Ta MaJTIOHKAX THITH ILIOJIB.
Buspagatu cnoci6 nDommpeHHs IUIONIB 331X
0y I0BOIO.

Oyiniosamy 3Ha4eHHS MEePIOAY CIIOKOK HACIHIHA.

3namuy  0ocoOMMBOCTI  MIiHEPANBHOrO  JKMBJIEHHS
pocnuH; (QOTOCHHTE3Yy;, IUXAHHS, ,%mmonrumnmn
3AIUTLHEHHS Y BUIIUX CIIOPOBHX. i uom@sﬂommﬁmwmx
POCIUH; POCTY; IIePEMiIIeHEs PEYOBHH/IO POCIHHI.
Pospisnamu  pyxu ﬁooE\E (tpo szm HACTI,
HyTalii); (opMHE pPO3MHOXECHHS - mooamm cnocobu
BETeTAaTUBHOTO ﬁOuZmo%mmmm A%mwﬁowmmmm




PizgomManiTHIiCTh
POCITHH

Pict 1 possurok pocmmH. IloHsTTS WpO
XKHUTTEBMH UK BUIOWX POCIUH (YepryBaHHS

TTOKOJIiHb, criopodir, rameTodir).
IMompa3nuBicTe Ta pyxu pociuH. Perymamis
IpoIieciB KUTTENISITBHOCTL y

NOKPUTOHACIHHAX POCJIHH.
IIpucTocoBaHiCTh POCIKH IO YMOB ICHYBaHHS.

3eneHi BOJOPOCTI: OJHOKJITHHHI (XJopena,
XJTaMiIOMOHa/a) Ta OaraToxJIiTHHHL
(cmiporwmpa, Xapa, yiibBa, YIOTPIKC).
Bypi BonopocTi (maminapis, pyxyc).
YepBoni Bogopocti (dimodopa,
KopajiiHa).

JliaToMOB1 BOZOPOCTi (HaBiKyna, MIHYJIAPis).

nopdipa,

Moxomoni6Hi (momiTpux, MapIIaHIlis,
chargym).

IInaysononiOHi (cenarinena, OapaHenb
3BUYAlHUH, njayH Oy1aBOBUTHUIA ).
XBomenomioui  (XBOI[ MOJLOBHUM, XBOII
JicoBHi).

ITanopoTenonibHi (MUTHUK  YOJIOBIYMIA,
CTpaycoBe Tepo  3BUHaliHe,  CalbBiHIA).

T"omonaciaHi (riHKTO, THC STIMHHHA, Tys, COCHA,

IIETJICHHS, BIIBOIKAaMH, KOPEHEBMMH IIapOCTKAMU,
BHUIO3MIHCHUMH MNaroHaMHM); BUCXINHY Ta HHU3XITHY
TEYIF0 PEYOBHH Y POCIIHH.

Busnawamu 3aKOHOMIpPHOCTI MpOIECiB
KUATTEISTEHOCTI POCIIVH; 0co0JMBOCTI
IPUCTOCYBaHb DPOCIUH JO Ha3eMHOTO, BOJHOTO Ta
HMapa3sUTHIHOrO CIIOCOOY KUTTH.

Iosacurosamu 3HaueHHS MOABIAHOrO 3aAIUTITHEHHS Y
TMOKPUTOHACIHHUX pOCTHH; Oiojoriune 3HAYEHHS
BEreTaTUBHOTO PO3MHOXEHHS, 3aITHIIeHHS,
b oTocuHTE3Y, NUXaHH, TPaHCHipaIlii.

Oyinroeamu BONUB NOOpPHB Ha PIiCT 1 PO3BUTOK
POCIHH; PoJib QITOTOPMOHIB (ayKCHHIB, IUTOKHHIHIB,
rubbepesuiHiB, a0CIU30BOI KUCIOTH) y peryisiil
KUTTEBUX QYHKIIHN 6araToKITITHHHAX POCIHH.

3Hamu 1CTOTHI O3HAKM POCIHMH HAaBENCHUX TAKCOHIB;
OpraHd pO3MHOKEHHS BHIIMX CIOPOBUX POCIIHH
(copanrii, raMeTaHrii: aHTepu/ii, apXxeroxii).

Busznauamu ocobnvBocti OyZoBM Ta MPOIECIB
KUTTENISUIBHOCTI  BOAOPOCTEH, BHINAX CIIOPOBUX
POCJMH, TOJIOHACIHHUX T4 MOKPATOHACIHHUX POCIIHH;
ooomE\:wooi OynoBu pocmn KJ1aciB OhmOhoEuE Ta

>moﬁuow_
- 3maKoBi;-

EmoEvomoE
Emmvﬁoww

Bobosi,
JIimifH, /&mmu 11(0)
\POCIIHH ¥

Pi3HHX
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SJIMHA, MOJApHWHA, SUIOBEIb, KEIp, BENbBILf,
CaroBHUK).

ITokpuTOHACIHHI.

Knacudbikailis  NOKpPUTOHACIHHHAX  POCIHH.
Knacu: OnrononsHi i JIBOIOIEBHI.

Pomnna Kanycrsni (XpecTtongiTi)
(IpenCTaBHUKH: TPUIMKH, peibKa JHKa,
KaImycTa, Fip4ulls, paic).

Pogura PozoBi (mpencTaBHUKHU:  CyHMIS,
IMUmmpHa, ropoOuHa,  sS0MyHS,  BHIOIHS,
'CMOPOIMHA).

Pomuna bobGoBi  (mpeacTaBHUKH:  TrOpoOX,
KBAacojs, COs, KOHoImuHA, poOidig (Oina

aKarist), JJIOIepHa).
Poguna IlacnboHoBI (IpeACTaBHUKU: METYHI,
IACTiH, TIOTIOH, KapTOIJs, TOMAT, IEepenb);

AtictpoBi  (CkianmHoLBiTi) (TIpEICTaBHUKU:
COHAIIHMK, Kynh0aba, Oynask, poMallka,
BOJIOIIIKA).

ITubymneni (mpeAcTaBHUKH IHMOYIS. YAacCHUK,
yepeMila)

Jlinidini (mpencTaBHUKH TIONBIAH, IHMPOJICKa,
TiaryHT, JILUTis)

3makoBi  (IIPeACTaBHUKA  KyKypyl3a,
HIIEHMLS, )KUTO, OBEC, 0UepeT, Iupiii).
3aragpHa XapaKTepUCTHKA Ta OCOOIMBOCTI
HOIMUPEHHS POCIUH Pi3HUX TAKCOHIB.

puc,

Posniznasamu  Ha ~ MAaFOHKAxX
MpEACTAaBHMUKIB Pi3HUX BIIAUIIB POCIUH.
Po3piznsmu.; TMPeNCTaBHUKIB Pi3HUX CHCTEMAaTHYHUX
rpyn (BiEOiNiB, pOIMH, KNACIB MOKPUTOHACIHHUX 3
YuClia HaBeJEHUX) POCIMH 3@ 03HaKaMH 30BHIIIHBOT
OyI0BH.

Hoscuweamu HEOOXIIHICTE
IPUPOIOOXOPOHHHX TEPUTOPIi.
Iopienioeamu POCIIAHA Pi3HAX CUCTEMATHIHUX TPYIL.
Oyinroeamu 3HAYEHHS POCIHH y TPUPOAL Ta XUTTI
JIFOVHH.

Ta CXEeMax

CTBOpEHHS

I'pubu. JInmaiHuKK

3arangpHa XapakTepucTHKa Iapcrsa [ 'pudu.
Cepenoswuima icuysanus. OcobnuBocti OynoBu

3namu ocobnuBoCTi OyNOBH KHBICHHS, POCTYy Ta

PO3MHOXEHHs I'PpUOIB i THINARHKKIE,




Ta WPOLECIB KUTTERISIIBHOCTI (XKHBIECHHS,
PO3MHOXXEHHS) IMANKOBUX, IBiNEBUX TIpHOIB,
IpbKIKiB, rpubiB-iapasuTis. PisHOMaHITHICTE
rpubiB: rankoBi (MaciEOK, MiNOCHYHUK, OiIni
rpub, ONEHBKH, MEeUYepHuIls, INIHBa, MyXOMOp,

Posniznasamu Ha MaJIFOHKAX 1 CXeMaX OCHOBHI I'PyIH
rpuOiB i JIMIIAHHKKIB.

Pospisusmu IanKoBI Ta IUIACTMHYACTI
HaKUIIHI, JIUCTYBATi Ta KyIIUCTi TAIHaiHUKH.

Busnauamu B3a€M03B’s13kM TpubiB 1 BUIIUX POCIIUH;

rpudu;

Omima mnoragka); nBieBi rpubm (MyKop, IpUYHHH, j11(4) 3YMOBJIIOIOTE BUTPHUBANICTE
TEHIIL, acrepriu); rpUOW-TIApa3UTH [TUIIaWHUKIB.
(caxkoBi, ipxacTi, GopommucTopocsHi Ta |[lopienioeamu TPHHLMNM OpraHizamii, ocobmueocTi

TpyToBHKH). Mikopusza. 3HaueHHS IpubiB y
TIPUPO/II Ta XUTTI JTIOOHHH.

JImmaiipukn —  CHMOIOTHYHI  OpraHi3MH.
bymoBa Ta 0COOIMBOCTI KHTTEALSIBHOCTI
MAIIaKHYKIB. Pi3sHOMaHITHICTE NHINAMHUKIB

(rpadic, mapmeris, KCaHTOpis, yCHes, STrelb,
IeTpapis).
3HaueHHd JHIIAWHWKIB Yy TPUPOAL Ta KUTTI
JIFOTAH.

OynoBH Ta TPOLECH  JKUTTENISIBHOCTI TIpubiB i
POCITHH.

Teapunu

bynosa i
KUTTENISUTBHICTD
TBapuH

3araipHa XapakTepUCTHKa IapcTBa TBapHHH.
IpuHunmy knacu@ikamii TBapyuH.

Ocob6nuBocTi opraHizamii OIHOKIITHHHUX Ta
0araTOKIITUHHUX TBapuH. TKaHWHU TBapHH.
3araipHui miuaH OyIOBU OpraHi3My TBapHH:
cuMeTpis Tita (mBobGidHa, paiaibHa); IOKPHBU
Tija; omopHWU amapaT (30BHIMIHIA CKeJeT,

3namu iCTOTHI O3HAKW LapcTBa 1BapWHH; OCHOBHI
onMHMIi Kiacubikanii Teapun (Tum, Knac, pdn,
pOnWHA, Pif, BUL).

Oyinrosamu POJIb TBAPUH Y €KOCUCTEMAX.
Iopisniosamu  ocobmuBocti OynoBU 1
YKUTTEAISIBHOCTI TBAPHUH, POCTUH Ta IpubiB.

IPOIIECIRB

3namu crocoOU XHUBIIEHHS, JIXAHHS ,:wmﬁmm BHIH
pyXy TBapuH; @mm:ﬁ:o ewm@sm 110,

0COOIMBOCTI uowthxm onwm_
pedIieKcH Ta IHCTHHKTH).

P Qwﬁwwmv:s& THUIIH OH\HHSQH@S Hﬁmm Hmm@ﬁm




PizroMaHiTHICTE
TBApUH

BHYTPIINHIYM CKeJeT, TApOCKeNeT); IOPOKHIHA
Tina (IIepBUHHA, BTOPUHHA, 3MilIaHa); OPraHy,
CHCTEMHU OpPraHiB Ta IX QYHKIIIi.

ITonpasmuBicTs, pyX, JKUBIEHHS, JUXaHHS,
BHJIIJICHHS, TPaHCIOPT PEYOBHH,
PO3MHOXEHHS, PiCT TBapWH. TWIHM PpO3BUTKY
TBapWH: NpsSMAHA i Henmpsmuil (3 HOBHEM 1
HEIIOBHUM MEPETBOPEHHSM ). Peryssmis
byHKif y  GaraTOKJITUHHHX  TBapHH.
OcobmuBocTi moBeninku TBapuH. llogaTTs Ipo

peduiekc Ta IHCTUHKTUBHY [TOBEIHKY.

OIHOKIIITHHHI TBapUHH.

3araneHa  xapakrepuctuka.  OcobmiBocTi
OyIoBH Ta  HOPOIECIiB  KUTTENISUIBHOCTI
(>KHBJICHHS, IVIXaHHS, BUJIICHHS,
OCMOPETYIISIiA, PYyX, ITO/IPAa3JIUBICTh,

PO3MHOXKEHHSI, IHIIUCTYBaHH).

[IpicaoBomHi (ameba mpoTei, eBIJICHA 3€leHa,
iHby30pif-TydernbpKa) Ta MOPCBHKI
(popaminidepu, panmionsapil) OAHOKIITHHHI,
IXHSI pOJib V IPHUPOJI Ta XUTTI HoauHu. Poss
MOpPCHKHMX  OJHOKJITHHHUX B  YTBOpPEHHI
0CaIOBUX IOpiA Ta SK “KEpIBHUX KONAIMH.

Tila TBapWH, ONMOpPHWH amapaTr Ta BHIA PYXW TBAPHUH,
[OPOKHUHHM Tijia; CHCTEMHM OPTaHiB; THIH PO3BUTKY
TBapuH; (POpMU MOBEINiHKY (BPOKEHY I HAOYTY).
Oyinroéamy  3HAYEHHS TPIMOTO Ta HENPsSMOTO
PO3BHUTKY TBApUH.

Iopisnrosamu 0Cc00IHABOCTI oprasizarii
ONHOKJITHHHUX T4 0araTOKIIITHHHUX TBAPWH; TKAHUH
TBApUH 1 POCIHH, peryismilo (QyHKIiH oprafizMy
POCIHH 1 TBapUH.

Posniznaeamu Ha MamOHKax Ta CXe€Max TBapUH
HaBeNEeHUX TaKCOHIB.

3namu  0coOMMBOCTI 30BHIIIHBOI 1 BHYTPIIIHBOT
OyI0OBY TIpeICTaBHUKIB HABEICHUX TAKCOHIB; IUIIXH
3apayKeHHs JIFOIMHU [Tapa3suTUUHIME TBAPAHAMUY;
BusHauamu pHUCcH NPUCTOCYBaHHA TBAPMH JO YMOB
iCHyBaHHS, B3a€MO3B’S3KU TBapuUH MK cO00K Ta 3
IHIIIME OpTaHi3Mamu.

Hoscuweamu 3aKOHOMIPHOCTI TIOIIMPEHHS BUAIB
TBApWH Y TIPUPOAI; 3HAYCHHS IOBEAIHKOBUX peaKiliit
TBapUH.

Poib ONHOKJII THHHIX TBapuH y | Bupiznamu XapakTepHI O3HaKd TBapWH HaBEINCHUX
TPYHTOYTBOPEHHI. TaKCOHiB. |
CumbioTryHI OJTHOKJIITUHHI TRapunn: | [lopieniosamu ocoBIMBOCTI Oy/IOBH. TEADHH pi3HEAX
MyTYyaJliCTH, KOMEHCAaJIH, ITAPa3UTH | CUCTEMaTHYHUX TPYIL. . 1
(nmzenTEpifiHA ame0a, TPHIAHOCOMH, | Busnauamu 3a o3Hakamu OyJOBH HpeNCTABHUKIB




MASIPIHHAN T1a3MOJIIH ).

3axBOPIOBAHHS JIOAWHU Ta CBiHCBEKHMX TBapHH,
10 BUKJIAKAFOTHCS MTapa3u THYHAMHU
OJNHOKJIITHHHHMHU TBapHHAMH. Pomp
ONHOKIIITVUHHUX TBapuH y IpPHPONLI Ta XXUTTI
JIFOJHU.

baraTokMTHHHI TBapUHU. XapaKTepHI pUCH
0araToKJIITHHHUX TBapHH, IXHSI BIIMIHHICTD BiJ
OJTHOKJIITHHHUX.

Tun TI'yOkm. 3aranbHa XapakTepHUCTHKA
tuny. OcobmuBocTi OymoOBH Ta IIPOLECiB
KUTTERIUIbHOCTI. udepeHianis KITHH, OO
TKAaHWHHUM THI opraHizamii. Pi3HOMaHITHICTB
(6onmsira, BeHEpHH KOIIMK, IpelbKa TIy0ka).
Ponr y nipupofi Ta XUTTI JIOAWHH.

Tunn KumkosomopoxxauaHi, abo JKanki.
3araipHa XapakTepuctrka Tuiy. OcobmmuBocTi

OymoBH Ta  TPOINECIiB  XUTTEMISIBHOCTI.
PizHOMaHITHICTE KHIIKOBOIOPOXXKHUHHHUX
(Meny3u Ta TIOJIIIN ). Porb

KUAIIKOBOIIOPOXKHIHANX Y TPUPOAI Ta KHUTTI
mopuau. KopanoBi momimu Ta QopMyBaHHS

KOpaJIOBUX PUQIB.

Tun IMnocki YEPBH. 3aranbHa
XapaKTepUCTUKa  THILY. PiznomaHiTHICTE
IUIOCKHX 4epBiB: Kiacu Biliwacti depBu
(Monmo4HO-611a TJIaHapis), Cucynn

(mewinkoBHE Ta KOTsSUMM cucyHH), CTHOXKKOBI
yepBr (Omyauuii Ta CBUHSYMM 1IN’ SIKH,

HaBeICHNX TAKCOHIB, PUCH YCKNAJHEHHS B OymOBi
TBAapWH pi3HUX TaKkCOHIB, MPHYAHA TIOMMPEHHS
TBapHH PI3HUX TAKCOHIB Ha 3eMHIN Kyi.
Amnanisyeamu  3MiEm B OynoBi, B  mpormeci
XKATTEAIANBHOCTI TBAPUH IO BHHUKIW B PE3YILTATI
IIPACTOCYBaHHA X JO CEPENORUII iCHYBAHHS.

14




eXIHOKOK, CTBOXKaK IITHPOKHUi); OCOOIMBOCTI
MTOITHPEHHS, OynoBu Ta IpOLiECiB
KUTTETISUTEHOCTI. 1170:9) 171 PO3BHUTKY.
[IpucTocoBaHicTh  IUIOCKMX  YepBiB IO
napasuTHIHoro crmocoOy xuttd. Illkona, sxoi
MapasuTHIHI  IUIOCKI  Y€pPBH  3aBHAKOTH
OpraHi3MoOBi Xa3siHa.

Tun IlepBunHomnopoxHUHHI, abo Kpyrm
gepsu (Hemartomu). 3aranbHa XapakTepuCTHKA
TUny. Pi3HOMaHITHICTH KpYIJIUX 4YEpBiB Ta
cepeloBHINa iCHYBaHHS. BUTBHOXUBYU KpyTii
YEepPBH, ixXHs pOIh y mporecax
rpyaTOoyTBOpeHHs. Kpyrii depBu — mapasuTd
pOCIMH, TBapuH Ta JIIOAWHH (acKapuna,
TOCTPHK, TPUXiHENa), 3aXBOPIOBAHHS, 1110 HUMHU
BUKJIMKAIOTECS. 11IKinuBuii BIUTUB TeNBMIHTIB
Ha OpraHi3aM XassiHa. IMpodinaxtuka
3aXBOPIOBAHB, 1[0 BUKIUKAIOTHCS TeIbMIHTaMHU.

Tun Kinpuacti 4epsu, abo Kinpuakm.

3aranpHa XapaKTepUCTHKA THILY.
PizHOMaHITHICTh KUTbYacTHX YepBiB,
cepenoBulla ICHYBaHHSI. Kuac

BarartomeTuHkoBl 4epBH (Hepeic, MiCKOXHUIT).
Knac MasomeTuHkoBl  4epBU  (IOIIOBUH
yepB’sK, Tpyoounuk). CepenoBuina iCHyBaHHS,
croci6 KUTTA. Poip NOUWIOBHX dUEpPBiB Y
mporecax IpyHTOyTBOpeHHs. Kiac II’sBku
(MenuyHa 1°gBKa). Posb KiIbYacTHX YepBiB ¥
npuponi  Ta xkuTTi  momuau.  Oxopona




KiJIbY9aCTUX YEPRIiB.

Tun Momocku, abo M’saxyHu. 3arajbHa
XapaKkTepuCThKa  THIY,  PI3HOMAaHITHICTb,
CepeloBHUINa ICHYBaHHS Ta CHOCIO KHUTTH
Kiacu YepepoHori (CTaBKOBHK, BHHOTpaIHHUI
cmuMak), Jloctynkosi (6e33yOka, ycTpuil,
mepyioBa CKoiika), I oioBoHOri (xaipMapy,
KapakaTulli, BOCBMUHOTH). XapakTepHI PHCH
OynosH, IpoIieciB KHATTENISDIBHOCTI,
moImupedHs. Pojb MOJIOCKIB y HpHUPOLL Ta
KUTTI roauHK. OX0poHa MOJIFOCKIB.

Tun YJIeHNCTOHOT. 3aransHa
XapaKTEepUCTHKa  TUMy.  Pi3HOMaHITHICTB
YIEHUCTOHOTHX, CepeOBHINA iX iICHYBaHHS Ta
CIOCI0 XKHATTSL.

PakononiOHi. 3arajnbHa XapaKTepUCTHKA,
0COOJIMBOCTI  30BHIIIHROI Ta BHYTPINIHBOI
OylOBH, IIPOIIECIB KUTTEIISIHHOCTI,
CepellOBHINA  ICHYBaHHA. Pi3HOMaHITHICTb
pakornoibuux  (piukoBi  paku,  Kpabw,
KpEBETKH, MOKpHIl, AadHii, IIUTHI, IUKIOIH,
KOPOTIOiN). IXHS poib y IIPUPOAI Ta KHUTTI
moauau. OXopoHa paKonoioHux

[TaBykomoniOHi. 3aranbHa XapaKTepUCTHKA,
0COONMBOCTI 30BHINIHBOI Ta BHYTPIIIHBOL
OynoBH, IpoLeciB KUTTESIIBHOCTI,
cepenoBHINa  iCHYBaHHS.  Pi3HOMAaHITHICTH
TaBYKONOMIOHMX (pANy HaByKH, KIIIIi). [XHS
POJIb Y IPUPOJ Ta >KUTTI JIFOAUHH.




Komaxn. 3aranbsHa XapaKkTepUCTUKE,
cepeloBUINa ICHYBaHHS. Oco6mmBocTi
30BHIIIHBOI Ta BHYTPIIIHEOI OyZI0BH, IIPOIECIB
KATTEHISUIBHOCTI. THIIM pOTOBWX amaparis.
Oyukmii xuposoro Tina. IlpucrocoBaHicTh
KoMax J0 moiboTy. OcobIMBOCTI MOBENIHKH
koMmax. Tunm po3ButKy. @aza JsNeyku Ta il
GionoriuHe 3HaueHHs. Pi3HOMaHITHICTh KOMaXx.
Psmu xomax 3 HenosauM ([Tpsmokpruti, Bomi)
ta moBHEM (Tmepmoxpuni, ab6o JKyku,
Jlyckokpuni, abo Mertenuky,
ITepetmruactokpmmi,  J{Bokpmui,  bioxwu)
IEpPEeTBOPEHHSIM.  XapaKTepUCTHKa  PAAdiB,
TUIIOBI OpPEACTABHHUKH, POIb Yy HPUPOAL Ta
KUTTI JIOTUHM. Csilicbki KOMaxu.
3acTtocyBaHHsS KOMax y Oi0JOTiYHOMY METOi
6opoTteOu. OXOopoHa KOMax.

Tun Xopnori. 3aranbHa XapaKTEPUCTHKA,
CepellOBHINA  ICHYBaHHsS.  Pi3HOMaHITHICTb

XOPIOBHX.

[TiaTun bezuepernHui. 3aransHa
XapaKTepHCTUKA. Knac I'ooBoX0pT0BI.
OcoOnmBocTi  30BHINIHBOI Ta BHYTPIIIHBOL
OyIoBH, npoleciB KUTTEISUIBHOCTI
JIaHIeTHUKIB.

ITintun XpebetHi, abo UepernHi. 3aransHa
xapaktepuctuka. Kmac  XpsimoBi  puOwu.
Ocob6muBocTi OyOBH, IPOLIECIB

KUTTEAISITBHOCTI. PI3HOMAaHITHICTh XPSILOBHUX
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pub (axymu i ckatu). Posb y mpupoai Ta XUTTI
JTFOIUHH.

Kmac  KictkoBi  pubu.  OcobmmuBocTi
30BHIMIHBOI Ta BHYTPIIIHEOT OVHOBH, NPOLIECIB
KUATTERLUTBHOCTI. OCOoONMBOCTI  NOBERIHKH
pub. Hepect, TtypboTa mpo HaIMaJKIB.
Pi3HOMaHITHICTP  KiCTKOBUX  pub:  psau
OceTpomnoni6Hi, Ocenenuernonibui,
Jlococenonibmi, OxyHeroni6Hi,
Kopomonozi6ui; migkmacu Kucrenmepi Ta
Jeommimai. XapakTepucTHKa Ta  THUIIOBI
IpeacTaBHUKH. Pois y mpuponmi Ta XUTTI
monunau. [Ipomucen  pub. PamioHanbHe
BUKOpPHUCTaHHS pubHuX pecypcis. Iltyane
posBenernHs pubd. OxopoHa prb.

Kiac 3eMHOBO/IHI. 3aransHa
xapaktepuctuka. OcobnuBocri OynoBH Ta
MPOLIECIB  JKUTTENISIBHOCTLI Yy  3B’S3Ky 3
BUXOJOM Ha cyxoaul. Pi3HOMaHITHICTH
3eMHOBOJHUX: psmu besxsocti, besHori Ta
XBoCTAaTI. OcobnmBocTi opranizaiii,
IPEACTaBHUKH, POJIb Yy MNPUPOAL Ta XKUTTI
mroauHu. OX0poHa 3eMHOBOIHUX.

Kinac ITnazyau. OcoGnuBOCTi 30BHIITHEROL Ta
BHYTPILIHBO] Oynosu, IpOIECiB
KATTEMUEHOCTI. Ce30HHI SBUIIA B KHTTI
wia3yHiB. IIpucrocoBaHicTh IUTa3yHIB 10
KHUTTS  HA  CyXOOodi.  Pi3HOMaHITHICTb

IIJIA3YHIB: JIYCKaTi, Uepenaxu, KpPOKOIWIIH;




0cobG/mBOCTI opraHizamii, MPeICTaBHUKH, POIb
y mpupoxi Ta xutri JmommHHM. OxopoHa

TJIa3yHIB.

Knac TItaxu. Oco6nmBOCTI 30BHINIHBOI Ta
BHYTPIIIHBOL OyzmoBH, IIPOIIeCiB
XKUTTENIsIbHOCTI. IlTaxy —  TEIIOKpPOBHI

TBAapuHU. [IpECTOCOBaHICTH  NOTaxiB 10
nonboTy. Ce30HHI sBHOIA Y JKHUTTI HNTaxiB.
Ocini, ko4oBi Ta nepenitHi nraxu. Ilepensora
OTaxiB Ta crnocobu IXHBOrO JOCIHiIKEHHS.
Po3MHOXEHHS 1 PO3BMTOK NTaxiB: MUIXOOHA
IOBEIHKa, o0namnTyBaHHs THi3A. bynosa sis
nTaxiB Ta ¥oro inky6amis. [Itaxu BUBOJIKOBI Ta
HargizaHi. Pi3HOMaHITHICTE NTaXiB: HAApPAOU
Beskinesi (ctpaycu, kasyapu, KkiBi), Ilinrsinm,
Kinerpyai  (psmu  Jarmm,  KypomozioHi,
I'ycemonibni, Coxonomoxni6ui, Cosonomi6Hi,
JlenexomnonibHi, KypasnemnozioHi,
I'opoGuenoniOHi); 0OCOOTUBOCTI opraHizanii,
IPEJCTABHUKY, POJNb Yy IIPUPOAL Ta JKUTTI
mogunn. [taxisauiteo. OxXopoHa NTaxiB.
Knac CcaBui. 3araibHa XapaKTepHUCTHUKA.
CepenoBuina iCHyBaHHs. OcobnmBocTi
30BHINIHBOI  Ta  BHYTpIlIHBOI  OYyHOBH.
Oco6nuBOCTI  PO3MHOXEHHS 1  PO3BUTKY
ccasiis. [Toseninka ccanmiB. Ce30HHI SBUINA Y
KUTTL CCaBIiB. PI3HOMAHITHICT, CCaBIIiB.
IMepro3Bipi — siinexknanHi ccasdi. CymdacTi.
IDranenrapai  ccapmi:  psau  Kowmaxoigsi,




Pyxokpmmi, [I'pusynu, Xwmxki, Jlactonori,
KuromonibHi, ITapHOKOIUTHI,
HenaprokomutHi, IlpuMath;  ocob6mmBOCTI
oprasizaiii, IpeICTaBHUKH, POJb Y IPUPOAI Ta
XWTTI Jmoauuu. TeapurHHOTBO. (OXOpOHA
CCaBIIiB.

Croci6 XuTTS, OCOOIMBOCTI 30BHIMHBOI 1
BHYTPiIIHEEOi OyIOBH, TOIMIMPEHHS Y MPHPOII
nwohoemwmmﬁw HaBeJEeHWX TaKCOHIB, IX
pisHOMaHITTS. 3HadeHHS TBapWH pi3HUX
TAKCOHIB y IPHUPOJI Ta KUTTI JIOAUHH.

Jlroguna

TMonoeHHs JIOAWHA B CHCTEMi OpPraHi4HOro
CBITY.

TKaHUHU OpraHi3My JOAMHE (emiTenianbHa,
M’S30Ba, HEpPBOBA, TKAHWHU BHYTPIIIHLOIO
CEpEZIOBHUIIA: CIIONY9Hi, KpOB, CKENeTHI) iX
Oymosa i GyHKIIII.

DyHKI[IOHAJIBHI CHCTEMHU OPIaHiB.
OmnopHo-pyxoBa crcteMa. KicTKoBi Ta XpsIoBi
TKaHWHMA. XiMiudui cknajg, Oymosa, picT i
3’€IHAHHS KICTOK.

M’s30Bi TkaHumHM. bymoBa Ta  QyHKIII
CKEIETHHX M’s3iB. MexaHI3M CKOPOYEHHS
M’s13iB. Po6oTa, TOHyC, CHlla Ta BTOMa M A3iB.
IiromuaHaMis.

BHYTpilllHE CepelOBUINE OPraHi3My JIOIWHU.
I'omeocTas.

Cxian i Gymkmii kposi. Bynosa ta @ymKmii
epUTPOLMTIB, JEHKONHUTIB Ta TPOMOOUKTIB.

3namu ocobnusocmi OyHIOBH 3al03 30BHILIHBOI,
BHYTpPIIHKOI 1 3MimaHol cekpenii; TOpPMOHIB
SHIOKPUHHKX 3aJI03; TPABHHUX 3aJI03, TPABHUX COKIB
Ta iX ()epMeHTiB; BiTaMiHiB; O€3YMOBHAX i YMOBHHUX
pedrexci; HaBUYOK, 3BHYOK, €MOILiH; OiopuTMiB
JFOIVHH.

Posnisnaéamu Ha MaTIOHKAX 1 CXeMax TKaHWHH,
OKpeMi OpraHy i CHCTEMH OPTraHiB JIFOAWHH.
Xapaxmepusyeamu  THIM  TKaHWH;  BHYTPIIOHE
CepeNloBHIIle OpraHi3My JIFOJUHY; IPHHOHIHA POOOTH
HEPBOBOI 1 eHIOKPUHHOI CHCTEMH; MEXaHi3MHi POOOTH
cepus, pyXy KpoBi 10 CyIHHAX; MeEXaHi3MH
CKOPOUEHHS M’SI31B, JUXAIBHIX Eocm 3aXUCHI
@mmwn: oprasisMmy (iMymHHI, 2 privHi, 3CiIaHHs
KPOBi, CTPEC, MIATPUMAHHI" emz:% TypH Tila TOIIO);
TPONECH TPABIEHHS, wozowd\wmmmm ﬁmonmZE% B
KINiTHHaX 1 TKaHWHaX, uﬂwow@mmm . cedi,

TEepPMOpPeryJIsalil; @oEu w:,mzHEw mmﬁm@mﬁwmow




I'pynu xpoBi. IlepenuBamus kpori. 3cimaHHA
KpoBi. Imymiter, #oro Bumu. @OaronuTos.
Imyrra  cmcTtema. Anepriuni  peakmii
opratizmy. KpoBOTBOpeHHS Ta aHEeMis.

®yakiii Ta OygoBa  KPOBOHOCHOI  Ta
mimbarmaaoi cucteM. Kpooobir. bynosa
cepus. BrmactuBocTi  cepueBoro - M’s3a.

Astomaris cepnsa. CepueBmit muki. Pobota
cepis Ta il perymadis. Yacrora cepreBUX
CKOpPOYEHb, CHCTOJNIYHHMHM Ta XBUJIMHHUN
06’emMu KpoBi.

KpoeoHocHi cymwmHm, ix OymoBa i QyHKII
Kono kpoBoobiry. Pyx KpoBi mo cyamHaM.
Tonyc cynuH. AprepiadbHuil THCK.

JlimpooGir. Jlimbpa, 1 ckmax. Jlimdatndsa
cucteMa 11 OymoBa Ta QyHKIIIT.

3opmimmHe 1 kmiTHHHEe muxaHHs. OyHKIIT Ta
OynoBa opraHiB auxaHHA. [a3000MiH Yy
JeTeHsX Ta TKaHuHax. J{uxampHI pyxu Ta ix
peryssnis. ['omocoBuit anapar.

JKusnenns Ta TpaBieHHsA. bynosa Ta QyHKIIT
oprasiB TpaByieHHs. TpaBHi 3an03u. TpaBieHHS
y POTOBI IOPOXHUHI, IUIyHKY, KHIIEYHHUKY.
IlpucrinkoBe  TpaBiieHHd. BcMOKTyBaHHS.
Perymsanis TpaBiieHHs. EHepreTwyHi moTpebH
opraniamy. HopmMum 1 ririeHa Xxap4yBaHHI.

dropu IUTYHKOBO-KATITKOBOT'O TPaKTy B
KATTENSUIBHOCTI JEONMHY, (i310JI0TI9HY IIPHPOLY
CHY.

Hosachioeamu  poib  CKIQIOBHX  BHYTPIIIHBOTC
CepeioBHINa OPraHi3My JFOAWHU Ta QYHKIIOHAIBHAX
CUCTEM; CYTHICTh i 3HAYEHHS HEPBOBO-TYMOPAIbHOI

perysmii; MEXaHi3MH  HEPBOBO-TYMOPAIBHOI
peryJsmii IPOLECIB TpaBJIEHHS, JTIXaHHS,
KpOBOOOITY, TepMOpPETyJLii, BUALICHHS, OMOPH i
pyxy, OOMiHy pedoBMH # eHeprii, 3HAYeHHH

CUTHAJIbHUX CHCTEM Yy CIOPHHMHATTI HABKOJHUIIHBOTOC
cepenoBUINa; 6ioMOTidHEe 3HAYCHHS CHY.
Ilopisnweamu OyIOBY CKelleTy IIOIWHU 1 TBapwHH,
HEpPBOBY 1 TYMOpATBHY @@ﬂvﬁmnmo GYHKITIH;
MexaHi3My Oe3yMOBHI 1 YMOBHI pediekcu; poGoTy
mepuioi Ta JApyroi CUTHANBHOI CHUCTEMU; THUIIM
TEMITEPaMeHTy.

Busnauamu  Qi3ioNOTiYHI NPUYUHU  CTOMJICHHS
M’si31B; TMPUYMHMA 1 HACHIAKU TiTOAWHAMIl; MPUYHHH
rinepToHii ¥ TiOTOHIl; IPUYMHH 3aXBOPIOBaHb, IO
BeIyTh IO MNOpyuieHHs (YHKIiN 1 CcKIamy Kposi;
3aXBOPIOBaHb  EHAOKPUHHUX  3aJI03,  OpraHiB
KpOBOOOIry, IOUXaHHSA, TpPaBIEHHS, BUJIJICHHS,
OTIOPHO-PYXOBOTO amapary, opyllieHb 30pY 1 CIyXY;
YMHHHKA, 110  BIUIMBAIOTH . HAa  (QOpMyBaHHs
ocobucTocTi  3HAYCHHS ﬁv\xoon aKTUBHOCTI,

Bitamium, ixHi BIacTHBOCTI. ABiTaMiHO3H, | (i3i0NOTI4HI OCHOBH wmnﬂemmmwmoao Xap4YyBaHHS;
Tilo- Ta rinepBiTaMiHO3H. IpaBuna Tiri€eHM; MKUUIMBKMA, BIUB = aIKOTOJIO,
Cucremu, mo 3a6e3leuyioTh BHAUICHHS | HAPKOTHKIB, TOKCHHIB  Ta ﬁoﬂomc@?mmm Ha




IpOAYKTIB  MeTabomismy  (Ce4oBMAiNBHA,
JxanbHa, TpaBHa, HIKipa).

@ynxnii Ta OymoBa HUPOK. YTBOpPEHHS Ta
BUBEJICHHS CeUl.

bynosa Ta ¢ynkuii mxipu. Tepmoperyimsiis.
JarapTyBaHHSI.

Perymamia ¢ysxuifi. I'ymopanbHa perymsiis.
Ennokpunna cucrema. I'opmonu. @ymkuii
3aJ03 BHYIPINIHBOI Ta 3MilIaHOi CeKpenii.
Hacrninku nopymennas GyHKIIN eHROKpHHHEX
3aJ103.

HepsoBa perymsanis. Peduekc. Peduexropna
yra.

Hepsoga cHCTeMa: I[EHTpalibHa Ta
nepudepuuna. bynosa Ta ¢GyHKnii COHMHHOTO
MO3KY Ta IOJIOBHOTO MO3KY. Perynsitis pyxoBoi
aKTUBHOCTI. BereratuBHa HepBOBa CHUCTEMA
(cuMpmaTidHa Ta IapacHMIaTH4YHa). Bius
BEreTAaTUBHO! HEPBOBOI CUCTEMH HA NIIBHICTH
oprasizmy Ta 1 QyHKmil.

Cencopui cucremn ix 3Hadenns. Dyuxnii ta
OymoBa  CEHCOpPHHX  CHCTEM.  3araipHi
BIACTHBOCTI ceHCOpHHMX cucteM. Oprasm
ayTTs. Penentopu. bynosa Ta GyHKIii opranis
30py, CiyXy Ta piBHoBaru. CHOpuiHSTTS
300paKeHHA MPEeNMeTiB, CBiTIa, KOJIKOPY,
3ByKy Ta piBHOBarW Tijia. lirieHa cmyxy Ta

30py.
Buma HepBOBa HisUNIbHICTE rouHu. be3ymMoBHI

OpraHi3M JFONUHH.

Bemanosniosamu B3aeMo3B’s130Kk Mix 6ymoBOIO Ta
GyHKIisMH OpraHiB, CHCTEeM OpradiB; 3B'S30K Mix
OCHOBHMMH BIACTHBOCTSIMH HEPBOBOI CHCTEMH i

TEMIIEPaMEeHTY.
Oyinrosamu PONb CHCTEM OpraHiB B 06MiHI pedoBHH,
3abes3nedcHHi
HiATpUMAaHHS.

rOMeocTa’y 1 MexaHi3MmiB Horo




1 yMmMoOBHI peduexci. VYTBOpPEHHS YMOBHHX
pednexcis. TumuacoBuil HepBOBHMII 3B'S30K.
I'aneMmyBaHHS YMOBHHX pedaeKcis.
Jlmaamivauii crepeorun. Diziosoriydi ocHOBM
MOBJICHHSL. Ew@Em 1 Ipyra CUTHalbHi CHCTEMH.
Mrucnenns i CBIZIOMICTb. wﬁau\ﬁm
CIPHHHATTS, yBara, IaM'aTh Ta ii BUIM, €MOIIil.
Ocobucrticts. Tunm TemmepaMeHTy. Nmﬁmﬁo@
Ob6pmapoBanicts, 3mi6uocti. CoH 1 ioro
3HaYECHHS.

Bunus ankoronio, HapKOTHKIB, TOKCHHIB Ta
TIOTIOHOKYPIHHS Ha OpraHi3M JIOIAHU.

Po3muoxeHHS @opMH PO3MHOXEHHs OpraHi3MmiB (HectareBe, | [loscniosamu CyTHICTE 1 OioJNOriuHe 3HAYEHHS
oprasismis crarese). CrocoOM HeCTaTeBOro PO3MHOKEHHS | CTATEBOTO 1 HECTaTeBOr0 PO3MHOKEHHS,
OJHOKIITHHHHAX (moxi, IIM30TOHis, | MapTeHOTeHe3y, MoieMOpioHii, 3aITiTHeHHs.
OpyYHBKYBaHHA, CIIOPOYTBOPEHHS ) i| Pospisnamu  cmocofM — pO3MHOXeHHS;  QOpME
CaraTOKJITHHHUX ~OpraHi3MiB (BEreTaTHBHE | 3aIUTiIHEHHS; CIOCOOM BEreTaTHBHOTO PO3MHONEHHS
PO3MHOXEHHS], CIIOPOYTBOPEHHS ). POCJMH 1 TBapHH.
Kion. Kionysauus opramismis. ITaptenorenes. | [lopisuiosamu cTareBe i HecTaTeBe PO3MHOKEHHS,
IomiemOpionia. I'enermuna xombGinaropuka | 6yI0BY YOIOBIUMX i KIHOYHX raMer.
Wi 9ac pPO3MHOXKEHHS —  KOH’Iorarisi, | Ananizysamu eranmy GOpMyBAaHHS CTATEBHX KIIITHH.
KOITYJISIiS. Xapaxmepu3zyeamu BIIMIHHOCTI B GyHOBi i mpolecax
Crarese posmHOxeHHS. [Iponiecu GopmyBanHs | pOpMyBaHHS YOTOBIUKX i HKIHOYMX TaMET.
CTaTeBMX KIITHH. 3aIlTifHEHHS Ta foro dpopmu.
PozninsHocTaTeEBI Ta repMadppoauTHI
opraHizmu. [TapTeHorenes.
IspuBinyanbHuid OnTorenes. Iepioan IHIUBITYAITbHOTO | Xapaxmepusyeamuy eTanu @Em?ommawmo_d UOwwmdQ
PO3BHTOK PO3BUTKY OpTraHi3MiB. 3apoaKoBHi | y TBapuH (apobinms, vs,wo@mmmm ZOESE m,mmodﬂm




oprauizmis. (emOpioHanenuit) mepiom pO3BUTKY, iforo |ractpynm, pmudepeHmiamis KITHH, TiCTOTeHe3,
eramu y TBapuH. CTOBOYPOBI KIITHHH. | OpraHOreHes, sBhINe emOpioHansHO!  iHAYKIiD);
Iicaszapoaxosuit (mocremGpioHanbHEH) | MEXaHI3MH POCTY, CTATEBOTO [03piBaHHS JTIONHHN.
Tepiofl PO3BHUTKY, HOro TUnw i eTanu y TBapuH | [ToscHiosamu CYTHICTH 1 GIONOTIdHE 3HAYCHHS:
i mogunu. CraTeBe HO3piBaHHA JIOUHN. YepryBaHHd IOKOJNIHb y  JKHUTTEBOMY  LHKII
OcobnrBoCTI MiCHA32PONKOBOTO PO3BUTKY Y | OPTaHi3MiB; HPSMOTO i HEMPSMOTO PO3BHTKY TBapUH.
POCJHH. Knacugixysamu Tamu pocTy opramisMiB pizHEEX
Picr, ¥oro Tumu Ta perymsmis. Peremepanis. | apcTs.
JKurresndl wwxn. ITpocti Ta ckmamni xuTTeBi | Ananizysamu Tepiomw OHTOTEHE3y Y pociuH i
OUKMH. HepryBaHHs pisHMX IIOKONIHB Y | TBapHH; OCHOBHI XHTTEBI LUKIH y POCIHH i TBAPHH
KUTTEBOMY LIUKIIL. (Ha mpHKNAAi TpENCTAaBHUKIB HABENEHHAX BHIIE
Emb0pioTexHoorii. TaKCOHIB); IPUYMHY CE30HHUX 3MiH Y XKUTTI POCIIHH i
TBapHH.
Iopisnioeamu TpsMAA Ta HeNpPAMANR PO3BUTOK
OaraTOKIITMHHMX TBApHH; XUTTEBI LUKIA POCIIHH;
MOXJIUBOCTI 1 MEXaHi3MH pereHepalii opramismy y
POCIHH 1 TBApUH.
Oyintogamu pe3ynbTaTd Ail YMHHUKA 30BHIIIHBOTO
Ta BHYTPIIIHBOTO CEpPENOBHUINA, SKi BIUIMBAIOTH HA
OHTOT€HE3 JIIOMWHM; MOXIHMBOCTI KOpEKIii Baj
PO3BUTKY JIOJIUHH.
ChnagkoBicTs 1 I'eneTnka. Metoau reseTHYHmX IOCTiIKEHD 3namu OCHOBHI METONM TI'eHETHYHUX NOCILDKEHb;
MIiHJIMBICTH (y Tomy ymcni cnagkoBocTi monunu). OCHOBHI | CTPYKTYpY TeHa; OCHOBHI [OHSTTSA FeHETHK.

TIOHATT TEHETUKU: TeHH (CTPYKTypHI Ta
PETyJMTOpHI), alelb TreHa, JIOKyC I€Ha,
JOMIHAHTHHH 1 pelecWBHHM CTaHM O3HAK,
I'OMO3KI0Ta, F€TEPO3UTr0Ta, TeHOTHII, (PEHOTHII,
reHo(GOoH , CIaIKOBICTh, MIHJIUBICTH, dHCTA
JiHIS.

Posnisnasamu aneinHi 1 HealelbHi €A, TOMO3UTOTH
i reTepo3uroTH; JOMIHAHTHHA i @mm@ommmmm CTaHHA
O3HaK, THIIU B3aEMOJIii reHi :




3aKOHOMIPHOCTI
CITaKOBOCTI

3aKOHOMIPHOCTI  CHaJKOBOCTI, BCTAHOBIIEHI
I'" Mengenem Ta IX CTaTHCTHUHHE Xapakrep.
3aKOH YHCTOTH TaMeT. MeToau ImepeBipKu
reHoTuny ribpunaux ocobun. IIpomixHumi

XapaKkTep yCIaIKyBaHHS. 34ennene
yCHaaKyBaHHSL. XpoMocoMHa Teopis
CIa/IKOBOCTi. ['eHeTHYHI OCHOBM BH3HAYEHHS
crari y  Ppi3HEX  Tpym  opragismis.
ChiBBiJHOMIEHHS cTaTeil y  IIOMyJISIisSX.
YcnagkyBaHHS, — 34e€IUIGHE 31 CTarTIo.

Bzaemonis remiB Ta i1 THIIH.
Opragi3ailis TeHOMY y pi3HHUX IPYIl OPraHi3MiB.
IuTonnasMaTHyHa CIAIKOBICTS.

loscriosamu [UTOJOTIYHI  OCHOBH  3aKOHIB
cmagkosocTi I Mennens, TpUHIMON B3acMOJil
aJlelIbHUX 1 HeaJcNbHUX TICHIB, BIUIMB JIETAIbHUX
ajllelied; MeXaHi3MU BH3HAYEHHS Crari; 3Ha4eHHS
34emieHoro (y TOMy YHCIHi 3i CTATTIO) YCHAIKyBaHH;
MHOXHWHHY JiI0 TeHiB; OCHOBHI 3aKOHOMIpHOCTI
(GyHKIIOHYBaHHS T'eHIB y IPOKApPIOTIB Ta €yKapioTis;

GiomoriuHe 3HAYCHHS OATOIIIA3MATHYHOL
CHaJIKOBOCTI.
Busnawamu TnpuYVHY BiIXWIEHb NMPH pPO3LIEMICHHI
BIJT TUIIOBUX KiTBKICHHX CITIBBigHOIIEHD,
BCTAaHOBJIEHHX
I'. Mennenem.
Ilopisntoeamuy TOMO3UTOTH 1 TETEPO3UTOTH; FEHOTHII 1
(GeHoTHI; TreHOMH pI3HHX TpPym  OpraHi3MiB

(mpokapiot, eykapioT, BipyciB).

Ananizyeamu  OCHOBHI TOJNOXEHHS XPOMOCOMHOT
Teopil; CXeMM MOHOriOpuIHOro 1 IWriGpUIHOro
CXpellyBaHHs; POIOBO/IM; CIIaAKOBI O3HAKHA POAUHH.
Cknadamu cxemu MOHOTIOPHAHOTO i JUTIOPHIHOrC
CXpellyBaHHS.

Poss’azyeamu cenemuyni 3a0aui MouoriOpugHe i
JUTIOpHHE CXPELIyBaHHSI, B3a€EMOMIIO ANENBHHUX

TeHIB: IOBHE 1  HEMOBHE TOMiHyBaHHS,
KOOMIHYBaHHS, 39€TUICHE 31 CTATTIO yCHaIKyBaHHS.
Obrpynmogyeamuy — UiNiCHICTS  TeH ;  pons

CNIaJKOBOCTI B EBOJIONIi  OpraHismis; . -3HadeHHs
BUBYEHHS 3aKOHIB CHAJKOBOCTI - I~ IPAKTUIHOT

———
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MIHJIUBOCTI.

Cenekuis

CT1

Monungiranilfna (HecmaaxoBa) MIHIMBICTB, i1
BJIACTHBOCTI 1 CTAaTHUCTHYHI 3aKOHOMIPHOCTI.

Hopre peaxmil. Bapianifinuii psg. Bapianifina
KpUBa.

Coaaxosa MIHJINBICTD Ta il BHUJIH:
KoMOiHaTuBHa i MmyTtauifina. Tumm MyTarfii.
MyrarenHi Qaktopu. CHoHTaHHI MyTaImii.
3aKOH TOMOJOTIYHHUX  pSAOiB  CHAIKOBOL
MIHJIABOCTI.

3apmanHd 1 Meromu cesekuii. Copt, mopona,
mram. tyannit no6ip, #oro dopmu. Cucremu
CXpellyBaHb OpraHi3MiB: BHYTPIITHEOBHI0BA

isUILHOCTI JIFOACTRA.

Poznisnaeam CriaJkoBy 1 HECHaiKOBY MIHJIKBICTB
BUJIY CHAAKOBOI MIHJIUBOCTI; THUIIM MYTAIli.

lloacriosamu ponb B3a€MOJil TEHOTHILy T4 YMOB
IOOBKULIL y QopMyBaHHi (GeHOTUIY; amanTUBHHH

XapakTep — MomuQikalifHWX  3MiH;  3HaYeHHI
KOMOIHaTHBHOI ~ MIiHJIMBOCTI; pOIb MYTareHHHX
YNHHMKIB.

Xapaxmepu3zyeamuy 3aKOHOMIPHOCTI KOMOIHATUBHOL
Ta MyTalliliHOI MiHJIMBOCTI; BIACTHBOCTI MyTallili.
Busnayamu npuduHu Moudikamiiaol MiHIHABOCTI;

IDKepena KoMOiHATWBHOI  MIiHNMBOCTI;, IpHYMHH
BUHUKHEHHS MYTallii.

Ilopisniosamu  MyTanifiny i1 Mommdikamiiny
MiHJIMBICTb.

Arnanizyeamu Bapianifinuit pan i Bapianiiiny Kpusy.
Obrpynmosysamy 3Ha4e€HHS MyTalifl y IpUpoii Ta
KUTTI JIONMHHM; 3aXOAW 3aXWMCTy Oprafiamy Bif
BIIMBY MyTaréHHUX 4YHHHHKIB;, pOJIb MYyTaliii B
€BOJTIOIIT OpraHi3miB; 3Ha4YeHHs 3aKOHY
I'OMOJIOTIYHHX PAIB CIIaIKOBOI MiHJIMBOCT.

ribpuamsanis (coopimHeHe — iHOpuaumur, 1| Pospizuamu eo@zﬁ W TY9IHOTO nomo@vn CHCTEMH
HECIIOpiNHEeHe — ayTOPHAMHT CXpeIlyBaHHS), | CXpelyBaHb OpraHisMis.

MDKBHIOBA (Bimmanena) riopuauzaiis. N&waxﬁmﬁﬁ&&aﬁﬁ 0COOIMBOCTI " o@:mmp: “pocuH,
I'erepo3suc. TBapHH, MIKpPOOPraHi3MiB; mmEumEE JOCTLJDKEHD Ta
OcobimBocTi  cenmekuii  pociHWH, TBapwWH, | CyYyacHI JOCATHEHHS Qoaoxmgodm EVEEEE
MiKpooprasismis. [Tominoimis. CTBOPEHHS Ta wmoaoo%wmmmm wommd\ﬁmo
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Deurpn  pismoManiTiocT]  Ta  NOXODKEHHS
- N r DAt

KYALTYPEiX pocrniH. PalfoHE oJ0MONIHEHHS
TBapUH.

mn: 4
AT AVTITA AT TeTTorrr 1T ITITIAITLY
DICTCHKHGIOTIL 9 ICHECTHYHSE KIliTHHHA

imxenepis.  [emermuno  momudikosami i
XAMEPHi OpraHi3MH.

TG

MOIHGIKOBAHHX 1 XIMEPHHUX OpPraHi3MiB.
Ilopisniosamy  KmacwdHi Ta  HOBITHI
010TEXHOIIOTIH.

Ioacnosamu ~ 3HAQYCHHS 3aKOHIB TE€HETHKH IS
cesiekii, 0looridHe 3HAYEHHS SBUINA TE€TEPO3HCY;
3HAYCHHS MONIUIOINI B ceNexmil pOCIHH; pOJb
JOOCATHEHb Cy4YacHHMX OIOTEXHONOTI y KWTTI Ta
rOCIOAAaPChKiil TiSNBHOCTI JIOAUHA.

Busnauamu reHeTM9HI HacnimkW pI3HHX CcHECTEM

METOIH

CXpEIlyBaHb OpraHi3MiB; IPHYMHH TeETEPO3KCY;
CIOCOOM IOJONAHHA CTEPUIBHOCTI MiKBHIOBHX
ribpuniB;  HACUIZKM  3aCTOCYBAHHS  CY9aCHHX
610TEeXHOJIOTIH.

Hanopranismosi piBui oprami

200

SRR KHUTTHA

Exooriuni gakropu

Exomoriuni ¢dakropu: abioruuni, 6Gioruusi,
auTponorensi. IloHsaTTs mnpo obMmexyrouuii
(mmiTyrodmii) dakTop. 3aKOH ONTHEMYMY.
Exomnoriusa  BaweHTHICTE  BHAY  (Mexi

BuTpHBaiOocTi). EBpubionTHi Ta creHobioHTHI
oprasisMu. B3aemonis eKoJOTiYHEX (aKTopis.
@opmu  OIOTHYHHMX 3B’S3KIB  (KOHKYpPeHIIi,

XVDKAITBO, BUilaHHS, MYTYaJi3M,
KOMEHCAli3M,  HapasuTH3M). Ananraiis.
AnantueHi OlONOTIYHI PHTMH  Oprami3Mis.

Qotonepiogu3M. Ce30HHI 3MiHM y KUTTI

POCHUH 1 TBapHH.

3namu exonoriuHi ¢axropu; 6i0I0riYHI PATMIL
Knacugixyeamu  exomoriuni  dakropu;  Qopmu
GioTM4HMX 3B’A3KiB; amanTuBHi Gionoriudi puTMH
OpraHi3Mis.

Hoscnweamu pomb obMexyiwodoro (axropa y
[IOIIVPEHH] OpraHi3MiB,; 3AIEXKHICTD 3MIH
IHTEHCHBHOCTI il  EeKOJIOTIYHHX dakTopiB  BILI

0COOJIMBOCTEH CepenoBHINa ICHYBAaHHS, OioNoriume
3Ha9YeHHs O10OTIYHUX PUTMIB, GOTOHEPIOAU3MY.
Ananisyeamu  niro  exonoriuaux  (paxkTOpiB
OpraHi3Mu, iX BIUIMB Ha mmmmzﬁ
YUCENBHOCTI TMOMYJIALIT. , 8
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Cepenoruie Cernosnl copeposnny icuyramna opramismis: | 3wamu MprCTOCOBAHICTE OPraHI3MIB O YMOB KHTTS,
WCHYBGHIA Sazentio- How:@mmou LOOHE, .uw HTOBE. | MoaidHocTl B Hﬂw 1CTOCYBaHH! @meﬁx BHJIB 10
Owuﬂwuwpuwm AHBEX ICTOT AK ccolbmuse CHLHaROBHX YMOB icH 1YBAHHA, OOOOHD\HWOOHH OCHOBHHX
cepenosulile  iCHyBaHHA. JKHTTEBI  (OpMU | cepeloBHUIN iCHYBAHHS.
Opragi3Mis. Ilopienosamu yMOBY Pi3HUX CepeNOBHUIL iCHYBAHH.
loscniosamy TISIXYW TIPUCTOCYBAHHS OPTaHi3MiB 10
CEPENOBHUI ICHYBAHHS.
Ionynsmiiiao- Bun. Kpurtepii Buny. Apean. Exonoriana winta. | Busnauamu (GpaKTOpH, FKi BIUTMBAIOTH HA YACEIBHICTD

BUJIOBUI piBeHB
oprasizarii KHUTTs

Exocucremu

Crpyxtypa Buny. Iomymnauis. Xapakrepuctuxa
nonymanii. Crpyktypa mnomynsamii  (BiKosa,
IIPOCTOpOBa, crareBa). [lomymsamilei XBHIIL.
I'omeocras nmomysanii. 'eroboHT momymsiii.

Exocucremu, ix ckiang Ta  pi3sHOMAaHiTTS.
B3aemo3B’s13ku MIX non%ummc:sm B
eKocHCTeEMax (mpsmi i HETpsIMi;

AHTaroHICTUYHi, HEHTpaibHi 1 MyTyasicTHYHI;
Tpodiyni i TomiuHi). [TepeTBopeHns eHeprii B
exocucremax. IIpomynentn. KoHcymenTn.
Penyuentu. Jlanmrorn sxwusienns. Tpodiunmit
piBeHb. Tpodiuna citka. ITpasuio exonorignoi
mipamigd. Tunmm  ekoyioriyHmx — mipamif.
PoszBuTok E€KOCHUCTEM. Cyxkuecii.

i TyCTOTY HOMYJIALLii.

Xapaxmepu3zyeamyu KpuUTepii Bumy; NOKA3HUKH, IO
XapaKTepU3ylOTh IOIMYJANI0 (YHUCENBHICTE, I'YCTOTa,
Giomaca, HapOJKYBAaHICTh, CMEPTHICTh, NpPHUPICT);
CTPYKTYPY BUAY 1 IMOMYJISIIii.

Iloscnioeamu ~ 3Ha4YeHHS MONMYNANiMHEX XBIUIb,
OTpeOy 0XOPOHU TeHO(OHTY HOMYJIAIIii.

Bemanoenioseamu B3a€MO03B’SI3KK MK HOIYJIANIIMA B

eKOCHCTeMax; 3MiHH yIPyHOBaHb B  OOHOMY
MiCIIe3HaX0IKEeHHA.
BusHauati opraHismMm, 0 € IPOXYUEHTAMH,

KOHCYMEHTaMH, PeAyHEHTaMH.
Knacughixyeamu pisHi exocucremu;
XUBJICHHS; BUIH CKOIOTITHAX Eﬁsz
Iloscnioeamu  3B’S3KM MK oprau
EKOCHCTEMaXx; BILTAB €KOMOTiTHIX emﬁom
B EKOCHCTEMAX; memmazm camc

¥ JIAHIFOTiB




Biocdepa

OxopoHa BUIOBOTO
PI3HOMaHITTS

[

OO OTYVIIALL CHOCHCTEM. >ﬂumﬂmmowﬁ.

A o

biocpepa. Hooctepa. Kusa peuosuna
6iocdepu 11 BnactuBocTi i pynkmii. Kpyroo6ir
PEYOBHH Ta IIOTOKH eHeprili B Giocdepi sx
HeoOXi/IHI YMOBH i iCHyBaHHS.

Cyuacmi  exomoriumi  mpoOiiemu:  picr
HaceJleHHs IUIaHEeTH, epo3is Ta 3abpymuedHs
IPYHTIB, PiCT BENUKHX MICT, 3HHUINEHHS JiCiB,

HepaliOHAIbHE BHUKOPHCTAHHA BOJHHX Ta
CHEPreTHYHUX PpecypciB, MOXIMBI  3MiHH
KJIIMaTy, HeraTMBHWI BIUIAB Ha OioJyoriude

PI3HOMAHITTS.

Buenns B.I. Beprancekoro mpo 6iocdepy Ta
HoocQepy, Horo 3HauyeHHS [UII YHHUKHEHHS
rnobanbHOT eKONOTriYHOT KPH3H.

Yeppona Tta 3eneHa kHuru. [IpuponooxopoHHi
TepuTopil (3am0BITHUKH (6iochepHi),

qom%mmrmm Ta E€KOCHCTEM; ocobimBocCTI
QYHKLICHYBEHHS arpONeHO3iB, IIISXH ITiABHUINCHHS
X Euoh%ﬁmwmooﬁ.

Busnauamu TpuauHT 3MiH €KOCHCTEM.
llopisHioeamu IPUPOIHI 1 IITYUHI EKOCUCTEMU.
Ob6rpynmogysamu  110Tpeby 0oXopoHu reHo(OHIY
HONyJALid;  poib  OpraHi3MiB  HPOXYLEHTIB,
KOHCYMEHTIB, PEAYLEHTIB i JIOAMHA B INTYy4HHX i
IPUPONHUX EKOCUCTEMAX.

Poze’szysamu  3a0aui 3 exomorii (cTpykTypa,
IPOXYKTUBHICTB 1 CTIHKICTh Pi3HHX €KOCHCTEM).

3namu CTpyKTypy HaJNOpPTraHi3MEHHOTO PIBHS KUTTS,
pOJll JKMBHX OpraHi3MiB Y HEPETBOPEHHI 0GOIOHOK
3emiti (cTBOpEHHI OCamOBHUX MOPiJ, IPYHTOYTBOPEHHI,
IIATPUMAHHI CTAOCTI Ta30BOrO CKIany aTMochepn).
Busnauamu wmexi 6iocdepm.

Xapaxmepuzysamuy BIACTABOCTI 1 GyHKII] KHUBOT

pedoBuHH  Oiochepn; GopMu  3a0pyaHEHHS
HAaBKOIUIIHBOIO CEPEIOBUINA.
Posxpusamu B33€MO3B’ A3KHU CKJIaZIOBUX

HaJOpraHi3MOBHX PiBHIB Opragizamii uTTS.

Obipynmoeyeamy ULISXA TONOJNAHHS €KOJOTIYHOI
KpH3u (HEe0OXiTHICTE ~~paulioHaJbHOrO
IIPUPOAOKOPHCTYBaHHS, DO mhzm@mmgwm:x
JDKepen  eHEeprii, HiCTE w@%@%ommm
610pi3HOMAaHITTS). v
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€BOJIIOLIAHOr0 BYEHHS

Esomomniiina rimoreza XK.-B.  Jlamapka.
OCHOBHI TOJIOXEHHS EBOJIOMIAHOTO BYEHHS
Y. Jlapsina. bioreneruunuii 3akoH I'exkens-
Mironnepa.

JluBeprexuis Ta KOHBEPreHIlis, aHAJOTIYHI Ta
TOMOJIOTIYHI OPraHH, PyAHMEHTH Ta aTaBi3MH,

MIMIKpis Ta il BHIH.

Cunternyna Teopis €BOJIIOLI.
MikpoeBomolis. Ilpupomauit  mobip.
BunoyreopeHHsI. MaxpoeBouronis.
Bionoriunmit mporpec i perpec. CyuacHi

€BOJIIOLiHI morysaau (TilmoTe3H aalnTHBHOTO
KOMIIpOMICY, IepepBaHoi piBHOBarH,
HEeoKaTacTpodismy, cabTalioHi3My)

| OpramizMin | 3AKAIHHKH, naniouaneui Ta nanamadTHi| 3wamu  NpUPOZOOXOPOHH TCpHTOpIT; hopmi |
napiat). TIonaTTst Npo  CKOMOTIMIY MEpesKy. | MIKIIAPOAHOro CHiBpOGITHANTBA y Talysi OXOPOHH
ﬂ?H@o,Hovo@ommm 3aKONOJaBCTBO YKpal IPHPOIH.
Ocroeui gokynenTH Mmoo mpuporooxoponnol | Kaacugixyeamu suau, 3aneceni 10 YepBoHOT KHETH,
Alsibroctl juopunn (Yepsona Kuura, 3encHa | 3aeKHO Bix cTaHy iX NMOMyJIsMill Ta CTYHeHs 3arpo3y
KHHra, Olnuii Ta 9opHuil cnucki). MiXHapoIHe | 3HUKHEHHS; IPUPOAOOXOPOHHI TEPHTOPII.
CHiBPOGITHALTBO y ray3i 0XopoHHM NpHpomH. | [ToscHiosamu Pob IIPUPOJIOOXOPOHHUX TEPHTOPIi y
Ponbs pocivH y NpHpOXi Ta B XKHUTTi JIONMHH. | 30€pEeXXeHHI  Ta  BiITBOpPeHHI  6iOJNOTIYHOIrO
3HHKaI04i BUIH POCIHH B YKpaiHi. PI3HOMaHITTS, piBHOBaru B Giocdepi.
Obipynmogysamu  3aXOIH OXOPOHH  NOINYIISIi,
€KOCHCTEM Ha OCHOBI 3HaHb IIPO0 OCOOIMBOCTI
IXHBOro (DyHKIIOHYBaHHS.
IcTopuvHHii PO3BHTOK OPraHivYHOrO CBITY
OcHoBH Epomonis. ®inorenes. ®inoreHeTHdHHH psAN. | 3Hamu  aHanoOriYHi Ta TOMOJNOriYHI  OPraHu;

PYAMMEHTH Ta aTaBi3MM; MIMIKpifO; TBapHH, SKi
MalOTh 3axHCHE, MONepe/PKyBalbHe 3a0apBIICHHS;
BHYTPIIIHBOBHIOBOI Ta MDKBHIOBOI 6GOpoTHOM 3a
icHyBaHHs; apoMop$o03iB, imioamanTaniii, 3aramsHOI
JlereHepairtii.

Xapakxmepu3yeamu 0CHOBHI TOIOXEHHS CHHTETHIHOT
Teopii €BOJIIOLIT (enemeHTapHa OJTMHHIIA,
elleMEHTapHl (akTopH, pyWidHI CHIM); [UIIXHA
GiomoriyHoro mporpecy Amwozov&ow iioamanTanis
Ta 3arajbHa JereHeparis); oﬁmoE YSBIICHHS TIPO

MOTJIAMIB). \....,. O annit kg
Pospiznamu dopmu :@N@ohmo_,o momom% ouooomm
BHUJIOYTBOPEHHS. 85 \ 5 €
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Icropuunuit po3BUTOK
1 pi3HOMaHITHICTB
OPraHivyHOTO CBITY

OpPraHigHOro  CBITY.
OpraHizMmis.

Cygyacma  cucrema
IMpuanunm KJTacudikarii
TaKkCOHOMIYHI OUHUIIL.
Ioxin reonoriunoi icropii 3emui Ha epw,
nepionu Ta emoxu. OCHOBHI mogii, MmO
BizOyBamucsa y Ti M iHIN FeOJOTivHi mepiomu
icTopii 3emui

CATUTR LTI O

CHY BAHHAL
Hloaciosamu eponronifige 3uaveHHs MOMYNAIMHAX
XBUIb, 13014011, TBOPYY PONb HPHPOJHOTO A060pY;
YTBOPEHHS HOBUX BHIB.

Iopisnosamu eBomrouiiinl rimotesu Jlamapka i
Japsina; pi3Hi ¢dopMu OopoTeOM 32 iCHYBAHHS;
JapBiHI3M Ta CHHTETHYHY TEOPif0 €BONIONIT; MaKpo- i
MIKpOEBOJIIOILIIO.

Ananizyeamu TepeIyMOBH PO3BHUTKY EBOJIOLIMHIX
IOTIIAAIB Ta €BOMIOLIMHOTO BYEHHS, PI3HOMAaHITHICTh
ajanTanifi OpraHi3MiB SK pe3yJbTaT e€BOJIOLIHHOIO
upouecy; GopMuU IPUPOTHOTO H060py.
Obrpynmosysamu  BiTHOCHICTE  IIPHCTOCOBAHOCTI
OpraHi3MiB IO YMOB JXHTTS ¥ IEBHOMY CEPENOBHIII.

3namu OCHOBHI €BOJIONINHI MOXIT B IPOTEPO30ACEKY
(BeH/CHKMIL IIepion), maneo30MChKy (KeMOpPIAChKMIL,
OPIOBULIBKUMH, CUITYPifCHKHA, JEBOHCHKHA,
KaM’STHOBYTUIbHHH, IIEPMCBKUH HEePion ),
ME3030MCBKy (TpilacoBui, IOPCBKMi, KpelngHmil
nepiomu), Ta  KalfHO30MCBKY  (IaJIEOTEHOBHIA,
HEOr€HOBMM, aHTPOIIOI' €HOBHIA IIEPiOIH ) epH.

Ananizyeamu YCKIIaTHEHHSI TBAPUHHOTO i

POCJIINHHOIO OWHH% B E@OEOQ @WOhHOE:,

Hupexrop IHCTUTYTY IHHOBAIiHIX TEXHOIOTIH 1 3MiCTy OCBiTH




