MIHICTEPCTBO KYJbTYPU YKPAIHU
XAPKIBCBKA JTEP/KABHA AKAJEMIA KYJIBTYPU
®dakynbTeT KyJIbTYpOJIOrii Ta COIllaTbHUX KOMYHIKAII1i

MMPOT'PAMA CIIBBECIIM 3 BIOJIOTI'Ii

3aMICTh HAI[lIOHAJIIBHOTO MYJIBTHIPEIMETHOTO TECTY
JUTSL BCTYITy Ha HaBYaHHS JUIsl 3100yTTS CTyIeHs OakajiaBpa
JUTsl BCTYITHUKIB Ha OCHOBI TOBHOI 3arajibHoi cepeiuboi ocBiTy ([13CO),
SK1 MAIOTh MIPaBO Ha CIeLiaJIbHI YMOBH BCTYILY,
3a BciMa OCBITHBO-NIPO(ECITHUMU POrpaMaMu
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1. TIOSICHIOBAJIBHA 3AITUCKA
[Tporpamy criiBOeciu 3 61oJ0rii 3aMICTh HAI[lIOHATBHOTO

MYJBTHIIPEAMETHOTO TECTy I BCTYIly HAa HaBYaHHSA I 3000yTTS CTyTeHS
OaxaniaBpa JUIsi BCTYIIHUKIB HAa OCHOBI MOBHOI 3aranbHOi cepeanboi ocBitu (I13CO),
SKI MarTh NpaBO Ha CHEllaibHI YMOBH BCTYIY, PO3POOJIEHO BIAMOBIIHO 0
[Iporpamu 30BHIIIHBOTO HE3AJIEKHOTO OIIHIOBAHHS pE3YJbTaTiB HaBYaHHS 3
Oiosorii, 3aTBepikeHOi HakazoM MiHIicTepcTBa OCBITH 1 Hayku Ykpainu Big 20
rpynss 2018 poky Ne 1426.

3MicT mporpamMy TOIJIEHO HAa TEeMaTW4yHI OJOKH BIAMOBIAHO /IO KIIFOUOBHX
€JIEMEHTIB 3MICTy HaBYAJIBHUX IporpaMm 3 O10J0Tii AJis YYHIB 3aKJajiB 3arajbHOi
cepenuboi ocBiTu. [Iporpama ckianaetscs 3 5 po3auniB: «Bcerym. Ximiuauii ckiaf,
CTpykTypa 1 (¢yHKUIOHYBaHHS KmiTUH. Peanmizamiss cnaakoBoi 1HQopMaliii»,
«3aKOHOMIPHOCTI ~ CMAJKOBOCTI 1 MIHIMBOCTI», «blopi3sHOMaHITT», «Opranizm
JIONUHHU SIK OlonoridHa cucrteMa», «OCHOBU €KOJIOTIi 1 €BOJIIOI[IMHOIO BYCHHS.
Po3ainu noaiseHo Ha TeMH, B SIKUX BU3HAYEHO 3MICT Ta 00CST BUMOT J0 pe3yJbTaTiB
HABYAHHS 1 MPEAMETHUX YMiHb YYACHHUKIB 30BHINIHBOTO HE3aJIEKHOTO OIIHIOBAHHSA 3
Olomorii, KOHKPETH30BaHI €JIIEMEHTH 3MICTYy TIE€BHUX IOHSATh, HABEJCHO TMEpesiK
Oiomoriuamx  00'ekTiB, ski ydacHmku 3HO  Bi3yaslbHO  pO3MI3HAIOTH  Ta
xapakTepusytoTb. Jletamizamis nporpamu choiBOeciau 3 Oiosorii 3amicte HMT
HAaBEACHO y N0AaTKy 1.

Memoro cniBbeciay 3 010JIOTIi €: BUSBJICHHS Ta OIlIHKA PIBHS HaBYAJIBHUX
JIOCSATHEHb BCTYITHHMKA 3 010JI0T1{; OIlIHKA CTYIICHS IMiATOTOBJIEHOCT] BCTYITHUKIB J0
MOJIAJIBIIOTO 3100y TTS OCBITH Y 3aKJIa/ll BUIIOT OCBITH.

3ae0annsam criBOeciiu 3 010JIOTII € BUSBICHHS Ta OI[IHKA B YYaCHHUKIB: PIBHS
c(hOpMOBAaHOCTI  KOMIUIEKCHOTO, TIPOCTOPOBOTO, COIIaIbHO  OPIEHTOBAHOTO
ySIBJIEHHS TIPO O10JI0T14HI 00’€KTH, SBUIIA, MPOIECH; 3/1aTHOCTI BCTAHOBIIIOBATH
IPUYUHHO-HACIIIIKOBI 3B’ SI3KU, y3araJbHIOBATH, poOutu BHCHOBKUY;
BUKOPHUCTOBYBATHU 3HAHHS Yy MPAKTUYHIN AISUIBHOCTI; YMIHHS pO3Mi3HABATH THUIIOBI
O10J10T14H1 00’ €KTH, TIPOIIECH, SBUIIA; 1aBaTH BU3HAYEHHS OCHOBHMUX O10JIOTTUHHX
MOHTh; KOPUCTYBATHUCS OIOJOTTYHUMHU TEpMIHAMH; 3JIaTHOCTI 3aCTOCOBYBAaTH
OlojoriyHi 3HAHHS Ta HAOyTI BMIHHS JJIS aHANI3y NPUPOAHHUX, CYCHIIBHUX 1
TOCIOAPCHKUX TPOLIECIB, TOIN, SBHUII; CTYNEHIO CHOPMOBAHOCTI O10JOTIYHUX
KOMITETEHIII ¥, 010JIOTTYHOI KYJIBTYPH.

[lin wvac cmiBOecimu 3 Oiomorii 3amicth HMT BCTymHMKH MaroTh
IPOJACMOHCTPYBATH:

1) BMiHHS po3Mi3HABaTH THUIIOBI 010JIOT1YHI 00’ €KTH, IIPOIIECH, SBUIIIA;

2) 3HaHHS BU3HAYEHb OCHOBHUX O10JI0T1YHUX MOHSTH;

3) BMiHHS KOPUCTYBATUCA 010JIOTTYHUMH TEPMIHAMU;

4) 3HaHHS poii 610J0TIYHOT HAyKH Y (OpMYBaHHI Cy4yacHOT HayKOBO1 KapTUHU

JKUBOI IIPUPOIU;



5) yABIIEHHsS NPO NPUPOLY SIK CUCTEMY, IO PO3BHUBAETHCS; PO JIIOAUHY SIK
OilocolianbHy 1CTOTY;

6) YMiHHSI BUKOPUCTOBYBAaTH METOAM IMi3HAHHS KUBOI MPUPOIH;

7) 3HaHHS 3aKOHOMIPHOCTEH MWBOI NMpPUPOAU; OYyIOBH, XKUTTEAISUIBHOCTI Ta
pOJI1 )KUBUX OPTraHi3MIB;

8) YMITH J1aBaT¥ rOCMOAAPCHKY OLIHKY MPUPOAHUM YMOBAM, PO3YMITH 3B'SI3KU
MIX IPUPOJAHUM CEPEOBUILEM Ta TOCTIOAAPCHKOIO MISJIBHICTIO JIFOJUHH.

Bcerynmuukn, ski MaloTh MpaBO Ha CHEIiadbHI YMOBH BCTYIY, MOXYTb
ckiagaru cmiBOecimy 3 0ioiorii 3aMiCTh HAIIOHATBLHOTO MYJIBTHIIPEAMETHOTO
tecty. Jlns ydvacti cmiBOeciai 3 Oionorii 3amicte HMT BerynHuk(iis) MaroTh
NOJAaTH  BIANOBIJIHY 3asBy 4Yepe3 CEJIEKTPOHHUM KaOiHeT BCTymHHUKA (Y
nependauenux IlpaBuiiamu nmpuiloMy Ha HaBYaHHS JUIsl 3400YTTS BMILOI OCBITH Y
XJAK y 2026 pormi y pa3i HEMOXJIHUBOCTI CTBOPUTH E€JEKTPOHHHM KaOIHET
BCTYITHUKA 3asBa TIIOJAEThCA Yy TManepoBiii abo elekTpoHHIH QopMmi yepes
npuitmanbHy Komicito XJ1AK).

CmiBbecia MPOBOAUTHCS B BUKJIIOUHO OYHOMY (hopmarti 3 Bijeodikcailiero Ha
2 xamepH, 3 MOJaJbIIMM ONPUIIOAHEHHSIM 3anucy Ha BeOcaiTi X/{AK Brnpomosx
TPHOX JHIB MICJS ONPUIIOAHEHHS OIIHOK BCTYITHUKIB, BHECEHHSIM TMOCHUJIAHHS B
€EBO. OmnpuntogHeHi Bizeo3anucu criBOecisy 30epiratoTbCsi y BIIKPUTOMY
JOCTYIl TPOTATOM OJHOTO POKY VY BHUINISIAI aKTUBHUX 1HTEPHET-MOCUIIAHb.
Bineo3anucu cniiBOecin BCTYMHUKIB, K1 MepeOyBalOTh HA TUMYACOBO OKYITOBaHIM
TEPUTOPIl HE OMPUITIOTHIOIOTHCS, aJie 30epIraroThCs B MPUMaIbHIN KOMICIi.

dopma criBOECIIM — yCHE ONMUTYBAHHS 32 3MICTOM MPOTpamMu CIiBOECITH.

Jlnis criBOecii MPOTMOHYIOTHCS 2 MUTAHHS 3 TepeiKy MUTaHb, HABEACHUX Y
po3maiii 2.

Yac Ha miarotoBky — 15-20 xBUJUH.
Yac nposenenHs — 30 XBUIIKH.

2. IEPEJIIK IUTAHBb 1O CHIBBECIIM 3 BIOJIOT' i
XIMIYHHUH CKIa] KIITHHH.

Crpykrypa Ta GyHKIIIOHYBaHHS €yKaplOTUYHUX KIITHH.

OOMiH peyOBHH 1 IEPETBOPEHHS EHEPTi.

30epexeHHsl Ta peajizallis cnaakoBoi 1H(opmariii.

I'eneTturka - Hayka Mpo 3aKOHOMIPHOCTI CITaJIKOBOCTI 1 MIHJIMBOCT1 OPraHi3MiB.
3aKOHOMIPHOCTI CIaJIKOBOCTI OPraHi3MiB.

3aKOHOMIPHOCTI MIHJIUBOCT1 OPTaHi3MiB.

Cenexirist opranizmiB. biorexHomoris.

A AT i S

Cucremaruka - Hayka [po pI3HOMaHITHICTb OPraHi3MiB.
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10.Bipycu. Bipoigu. [Ipionu.

11.TIpokapioTuuH1 OpraHi3MH.

12.Bomopocri.

13.Pocnunu. BererarnuBH1 OpraHu Ta >KUTTEB1 (PYHKIIIT pOCIUH.

14.T'eneparuBHi OpraHu NOKPUTOHACIHHUX POCIIUH.

15.TIoHATTA PO KUTTEBUN LUKII POCIUH (UepryBaHHS HECTATEBOTO Ta CTATEBOIO
TIOKOJI1Hb ).

16.1pubwu.

17.JInimaitHuky.

18.OtHOKITITUHHI TETepOTPO(DHI €yKapiOTUYHI OpTaHi3MH.

19.I'yOkn.

20.CrpaBxHi 0araTOKJIITUHHI TBAPUHU. 3arajbHl 03HaKU OyJ0BH 1 MPOIIECIB
JKUTTEISILHOCTI.

21.IToBeminka TBApUH.

22.P13HOMaHITHICTb, MOITUPEHHS, 3HAUCHHS TBAPHUH.

23.bynoBa Tina JIFOIUHH.

24.HepBosa peryssitis. HepBoBa cucteMa JrOIuHU.

25.T'ymopanbHa perynsiis. EHA0KpUHHA cucTeMa JIFOJIMHH.

26.BHyTpillHe cepenoBuile opraHizmy jroauHu. Kpos. Jlimda.

27.KpoBoHOCHA Ta JiMpaTHIHA CUCTEMHU JIFOIUHH.

28.ImyHiTeT. IMyHHa cucTeMa JIIOUHHU.

29. luxanns. JluxanbpHa cuctema JIIOIUHU.

30.TpaBnenus. TpaBHa cucTema JIFOIUHH.

31.00MiH peuoBHH 1 IEPETBOPEHHS SHEPTil B OpraHi3Mi JIOAHHH.

32.Buninenns. CedoBuaiIbHA CUCTEMA JIIOIUHHU.

33.1Ikipa. Tepmoperynsitisi.

34.0nopHO-pyXoBa CUCTEMA JIFOJIUHMU.

35.CeHCOpHI CUCTEMHU JIFOIUHH.

36.Buia HepBOBa MISUIBHICTD JIOANHHU.

37.PenpomyKiiisi Ta pO3BUTOK JIOIUHU.

38.Exkonoriuni ynHHUKHA. [Tomyrsimis.

39.Exocucremu.

40.biocdepa sk odanbHa €KOCUCTEMA.

41.ApganTanis sIK 3arajbHa BJIACTUBICTH O10JIOTIYHHUX CUCTEM.

42.OCHOBH €BOJIIOIIIHOIO BUEHHS.

3. KPUTEPII OLIHIOBAHHS BIIIOBIJI ITIJ YAC CIIIBEECIJIH,
CTPYKTYPA OIIHKHU I ITOPATOK OLHIHIOBAHHA
HIAI'OTOBJEHOCTI BCTYIIHUKIB

4



dopma criiBOECiIM — YCHE ONMUTYBAaHHS 3a 3MICTOM MPOTrpamMu CIiBOECIIu.

Yac nposeneHHs — 30 XBUJIUH.
KinbkicTs iuTansb - 2 (1Ba).

Koxnae mnuranHa omiHOeThea 3a 100-0adpHOIO IMIKAJIOK BIAMOBIIHO 1O

KpUTEPIIB OLIHIOBaHHS, HaBeAeHUX y Tabmuui 1. IlizcymkoBa OIliHKa BUCTaBISETHCS

3a 200-0aJIbHOIO MIKAJIOKO 1 € cyMOI0 0aniB, HAOpaHUX 3a pe3ysibTaTaMHu BiJINOBIJEH

Ha o0MBa NUTAHHS CITIBOECIIH.

Bcerynmaukuy, siki oTpuManu Imija 9ac crmiBoeciau 3 6iosorii 3amicte HMT menie

100 oOauxis,

0 y4yacTi B KOHKYpPCHOMY BimOopi It 3100yTTS OCBITH He

JOITYCKarOThCA.

Tabmuus 1. Kpurepii oliHIOBaHHS BiAMOBiAeH BCTYITHUKIB HA MTUTAHHS
craisOecigu 3 61oorii 3amicte HMT

PiBenn

Kpurepii oninroBaHH#A baan

Bucoxkui

Berynauk(ust) camocCTiiHO nae moBHY 1 po3ropHyTy | 100 — 81
BIJAMOBIA, Ha IMTAHHSA  CHIBOSCIOHM, SKa €
OpaBWJIbHOK a00 3  HAsABHICTIO  HE3HAYHUX
HETOYHOCTCH;  JIOTIYHO  OOTPYHTOBYE  BJIAcHY
NO3UIlII0; 3a TNOTpeOM HABOAUTH MPUKIAIA 3
KUTTEBOI MPAKTUKU; JEMOHCTPYE BUIbHE BOJIOAIHHS
MOHSATTEBHM amaparoM; BIJIOBIJa€ Ha J0JIaTKOBI
Ta/ab0 yTOYHIOIOYl TMHTAaHHS (32 MOTPeOH); MOKazye
BHUCOKHI PIBEHb 3araJIbHOI €pyHULIi Ta KYJIBTYpH.

JlocrarHii

BerynHuk(ust) camocTiiHO a00 32 JOIIOMOTOIO 80—-61
YTOYHIOIOUMX TMHUTaHb HaJa€ 3pO3yMiTy, 3B’SI3HY
BIJIOBIAb, aJi€ BIAIIOBIJL € HEIIOBHOIO a00 MICTUTH
MOMHUJIKHA, XO4Ya B IIIJIOMY € BIPHOIO; 3a IOTpeOH
HAaBOAUTh TMPUKIQJAM 3 JKHTTEBOI  IPAKTHKU;
JEMOHCTPYE JOCTaTHIN piBEHb BOJIOMTIHHSI
MOHSITTEBUM allapaToM; JOMYCKa€e JEIKl HETOYHOCTI
Ipy  BIANOBiAI HA JOJATKOBI Ta/ab0 YTOYHIOKOU1
ITATAHHS.

[Tocepenniit

Berynauk(1is) aeMoHcTpye ciaabki 3HaHHS 3 010JI0T1; 60 — 21
caMOCTIHHO a0 3a JOMOMOTOK YTOYHIOIOYHMX
3aMMTaHh  HAJA€  BIANOBIAL HA  IOCTABIICHE
3anuTaHHs, Horo(ii) BIJAMOBIIb € HETIOBHOIO, MICTUTh
CYTT€BI TOMWJKH, aje B IUIOMY CBIIYUTH HIPO
PO3YMIHHSI Marepiajny 1 MICTUTh OKpeMi MpaBUIIbHI

CIICMCHTH, BUIABJIIE€E HCOOCTATHE BMIHHSI TIOB’SI3aTH
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TEOPETUYHI 3HAHHS 3 MPAKTHKOI; YCKJIAIHIOETHCS 3
BIAMOBIASIMU Ha [OJATKOBI IMTAHHS, 3arajbHa
EpYOUIliE Ta KYJIBTypa MPOSBIAIOTHCS Ha 0a30BOMY
PiBHI.

Henocraruiii | Berynauk(iig) He Jae 4iTKOi, 3p03yMiioi, 3B’SI3HOI 20-0
BIAIOBII HA IIOCTaBJIEHE NOUTAaHHA abo Hajae
HENpaBWIbHY  BIAMOBIAL  abo0  BIAMOBIAL €
MOBEPXHEBUMH,  TaKUMH, 110  JEMOHCTPYIOTh
BIJICYTHICTh 3HaHb IIOA0 0A30BUX MOHATH 3 010JIOTiT
Ta/ad0 TPaBWIBHOIO PO3YMIHHS Marepiaiy, HaBITb

TICIA YTOYHIOIOYHUX 3aIlIMTAHb.
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Honatox 1.

TEMATUYHUHI 3MICT IPOI'PAMUM CHIBBECIJIU 3 BIOJIOT' T
3AMICTDH HMT

[Iporpama cniB6eciau 3 6iomorii 3amicte HMT BkITtOYa€e HACTYITHI PO3ALIH:
Po3pin 1. Beryn. XiMiuHuii CKiaj, CTPYKTypa 1 (yHKIIIOHYBaHHS KIIITUH. Peamizaris

cnaaKoBoi iH(opmarrii

Po3min 2. 3akoHOMIpHOCTI CIAKOBOCTI 1 MIHJIMBOCTI
Po3ain 3. Biopi3HOMaHITTS

Po3pin 4. Oprani3m J0AUHY SIK 010JI0T14YHA CUCTEMA.
Po3ain 5. OcHOBUM €K0JIOT11 1 €BOJIFOIIIMHOTO BUEHHS

Po3nin 1. Beryn. XiMiyHnid CKJIaJ, CTPYKTYPA i PYHKIiIOHYBAHHS KJIITHH.
Peanizauisa cnaakosoi ingopmanii

1.1 Beryn

dyHaamMeHTalIbHI BJIACTUBOCTI >KUBOTO. PiBHI opraHizailii >KUTTsS O10J0TTYHUX
CUCTeM Ta 1iX XapakTepHi pucu. MeTtoau nociipkeHb B Olosiorii. 3HayeHHs
010JIOTTYHUX JTOCIIJKEHDb Y *KUTTI JTIOAUHHU.

1.2 XiMiuHMii cKJIax KJIITHHHA

Knacudikarris XxiMi9HUX €JIEMEHTIB 3a iXHIM BMICTOM B opranizmax. Hacmigku
HEJOCTaTHbOr0 a00 HAJIUIIKOBOIO HAJIXOMKEHHA B OPraHi3M JIFOJUHU XIMIYHHX
enementiB (I, F, Fe, Ca, K) Ta cnocobu ycyHenHs ix Hectaudi. Opraiudi Tta
HEOpraHi4yH1 CIONYKH 1 IXHs pojb B opraHi3mi. Boaa, il OCHOBHI BIaCTUBOCTI Ta poOJib
B opranizMi. Bona sk po3unHHUK, r1apodoOHi 1 T11podIbHI CIIOTYKH.

biononimepu: moHATTS Tpo ixHIO OymoBy Ta koH(opmaiio. ByrieBomu:
MOHOcaxapuan (pubo3a, nme30kcupu003a, TIOKO3a, (PYKTO3a), OJirocaxapuau
(caxaposa, J1aKT03a), Mmojicaxapuau (KpoxMalb, 1IeJII0103a, XiTHH, IIiKoreH). OCHOBHI
BJIACTUBOCTI Ta (DyHKIII1 BYyIJIEBOMAIB B opraHizmax. Jlimiau (>Kupu, BOCKH, CTEPOiaH,
docdominian). OCHOBHI BIACTUBOCTI Ta (DyHKLII JIIIAIB B OpraHi3Max.

binku. AMIHOKHCIOTH SK MOHOMepU OUIKIB. PiBHI CTpYKTypHOI Oprasizanii
OinkiB. [lenarypariiss 1 peHarypariiis OuikiB. OcHOBHI OiojoriunHi (yHKIT OUIKIB.
depMeHTH, X BIACTHBOCTI Ta MPUHIMNHU (yHKIiIOHYyBaHHSA. HykiieiHOBI KHCIOTH.
bynoBa nyxneoruniB. bymoBa Ta ¢ynkmii JJHK. IlpuHmun xommieMeHTapHOCTI.
Hyxneornnna mocnimoBHicTh 1 moHATTS npo reH. BnactuBocti JIHK. PHK Ta ii Tunm
(MPHK, pPHK, TPHK). AT®. Pons AT® B eHepro3ade3neueHHi.



1.3 CTpykTrypa Ta PyHKIiIOHYBAHHS €yKAPIOTUYHHMX KJIITHH

Knitnna sk enmeMeHTapHa OAWHMIISA >KMBOTO. MeTOmu MOCTIIKEHHS KIITHH.
OCHOBHI BIACTHBOCTI 1 IPUHLIUIN OYyJOBH €yKaplOTUYHOI KJIITHHHU.

KiituHHi MeMOpaHu, iX XIMIYHHMHA CKIJIaJl, CTPYKTypa, BIACTHBOCTI Ta OCHOBHI
¢yHkuii. TpaHcoOpTyBaHHS PEYOBUH Yepe3 KIITUHHI MEMOpaHHU.

[uTorumazma, i KOMIOHEHTH: LIUTOCKEIIET, OPTAHEIIN Ta BKIIFOYEHHS.

OmnomeMOpaHHI OpraHeid: eHJoIUIa3MaTh4YHa CiTKa, amapar [ ok,
J130COMH, BakyoJli. JIBoMmeMOpaHH1 OpraHesid: MITOXOHIPIi, TIacTUIU (XJI0Opo-, JIEHKO
- 1 xpoMorutact). MiToxoHpii: OynoBa, GyHKIIOHATIBHA POJIb. XJIOpOIIacTH: Oya0Ba,
(GyHKITIOHAIBHA POJIb XJIOPOIUTACTIB. ABTOHOMIS MITOXOHJAPIA 1 XJIOPOIIACTIB Y
kiituHi. Pubocomu: OynoBa, GyHKITIOHATBHA POITb.

Hentpioni. Opranenu pyxy (JKTyTHUKH, Biiiku). Anpo: Oyaosa, GyHKIIOHAIbHA
poiib. XpOMOCOMU: XIMIYHUNA ckiaja, OynoBa, (QyHKIIOHaTbHA poJib. [amioigHuil 1
JTUIUIOITHUNA HAOOpU XpoMOCOM. [ OMOJIOT14HI XpPOMOCOMH.

OCHOBHI CTaHU XPOMOCOM: 1HTepha3HUI HEKOMITAKTHHUM 1 HAJIKOMIIAKTU3AIS Y
poIeci KIITUHHOTO TOJILITY.

[TonBoennss  xpomocom  yHacmigok  pemmikamii  JHK.  Mopdonoris
HAJKOMITAKTHUX /MITOTHYHUX/ XpoMocoMm. [lousaTTs mpo kapiotwum. fpepue, ioro
(yHKIIOHAJIbHA POJIb.

1.4 O0MiH pe4yOBMH i IEPeTBOPEHHS eHePril

OOMmiH pedoBuH (MeTabodI3M), MOro 3arajbHa XapakTepucTuka. EIHICTb
IIPOIICCIB CUHTE3Y 1 PO3IICIIJICHHS PEYOBUH B OPTraHi3Mi.

ABtoTpodHMIA 1 reTepoTpodHMI TUIH KUBIEHHSA. MikcOTpodHI OpraHizmu.

Posmennennss pedoBuH B opraHi3mi (Oe3kucHeBe, kucHeBe). [loHATTS mpo
[I1KOJ13, OpoAiHHsA. [IoHATTS mpo KIITHHHE AMXaHHSA. MITOXOHIpIS SIK €HepreTuyHa
CTaHIIis KJIITUHH.

®orocunTe3. OCHOBHI MpOIECH, IO BiIOYBAaIOTHCS Yy CBITJIO3AJEKHUX 1
CBITJIOHE3QJIC)KHUX PEaKIlisaxX /CBITJIOBIM Ta TeMHOBiM (azax/ dorocunTesy. Poib
XJIOpo(isly y CBITIIO3aJEKHUX PEAKIIISAX /CBITIIOBA (a3a/ GOTOCHUHTE3Y.

3naueHHs GOTOCHHTE3Y s icHyBaHHS Oiocdepu. [IoHATTS PO XeMOCHHTES.

1.5 30epexenns Ta peaJizanis cnaakoBoi iHpopmauii

I'enun, ix OymoBa 1 (yHKIIOHalbHA poib. Mo3aiuHa OymoBa reHa €yKaploTiB
(ex30HU Ta IHTPOHU). [IOHATTS PO reHOM.

Tpanckpumnitist: marpuunuii cunre3 Mosekyn PHK. IlonsTtts mpo peryssiiiro
TPaHCKPHIIIII].

biocunrte3 6inkiB (Tpancmusis). [eHeTUUHUN KO 1 MOTO OCHOBHI BJIACTHUBOCTI.
Porpe MPHK, TPHK 1 pubocom y Oiocunresi Oinka. Pemmikamis JIHK:
HaniBKoHcepBaTUBHUN npuHUMI. [TonsaTTs npo penapauito JIHK. Pemmikamis JIHK 1
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KITUHHAA 1wk, [HTepdaza 1 wmituaHUE noaul. Kimbkicte monexkyn JHK 1
XpOMOCOM Ha PI3HUX CTaAisfX KIITUHHOTO NHKITY. MiTO3, OCHOBHI MpPOIIECH, IO
B10OYBAIOTHC MMiJ1 Yac MiTOo3y. Melio3 1 1oro 0COOIMBOCTI Y MOPIBHSHHI 3 MITO30M.

@dyHkuioHanbHa posb Meio3y. llonsarrs npo pexomOinamiro JHK mig gac
Mmeiio3y. KpocunroBep. YTBOpeHHs rameT 1 iXHe 00'€JHAHHA B 3UIOTY T 4ac
3artigHeHHsA. CrareBe po3MHOkEeHHS. OCHOBHI (pOpMU HECTATEBOIO PO3MHOXKEHHS
opraHi3amMiB (MOAI MUIAXOM MiTO3y, OpYHBKYBaHHS, PO3MHOXXECHHS CIIOpaMH,
BEreTaTUBHE PO3MHOKECHHS).

[HauBiyansHUN PO3BUTOK OpraHi3My (OHTOTEHE3).

EmOpionanbuuii  po3BuTok. OCHOBHI eTanmu eMOpIOHAJBHOTO PO3BUTKY Y
XOpAoBHX (ApOONEHHS 3UTOTH, YTBOPEHHS OnacTynu 1 racTpyid). SBuiie
eMOpioHanbHOT 1HAYKWil. [loHATTS mnpo audepeHuianiio KITHH M 4ac
eMOpioHanbHOTO po3BUTKY. CTOBOYpoBi KiiTUHH. [licig3apoAKoBHIlI pPO3BUTOK Y
TBApUH Ta MO0 OCHOBHI TUTIX (HENIPSAMUI Ta IPSIMUNA).

Po3nin 2. 3akoHOMIpHOCTI CIAIKOBOCTI i MiHJIMBOCTI

2.1 I'eHeTHKA - HAYyKa PO 3aKOHOMIPHOCTI CIIaJKOBOCTI i MiHJIMBOCTI OpraHismis
KnacuyHi MeTogu TeHEeTUYHUX JocHipkeHb. OCHOBHI MOHSTTS TI'€HETHKU.
OCHOBHI 3aKOHOMIPHOCTI (DYyHKIIIOHYBaHHS F'€HIB y MPOKAPIOTIB Ta €yKapioTiB.

2.2 3aKOHOMIPHOCTI CIIAJKOBOCTI OpPraHizmMiB

3aKOHOMIPHOCTI CIAaIKOBOCTI, BcTaHOBIIEHI [. Menaenem.

MeTtos nepeBipKu TeHOTHITY TIOpUIHUX OCOOWH (aHaI3yr0ue CXpEelTyBaHHS).

Muoxunnaa nig rediB. O3Haka K pe3ylbTar NposiBy Oaratbox reHiB. B3aemomis
reHiB. 3UerjieHe YCIaAKyBaHHSI.

XpoMocoMHa TEOpisl CHAAKOBOCTI. [€HETHYHI OCHOBU BHU3HAYEHHS CTaTl y
PI3HHMX TpyH OpraHi3miB. XpOMOCOMHE BU3HAUEHHS CTaTl. YCHAAKyBaHHS, 3YEIUICHE
31 CTATTIO.

XpOMOCOMHUM aHaTI3 K METOJI BUSIBJICHHS TIOPYIIEHb Y CTPYKTYPi KapioTHITY.

CniaskoBi 3aXBOPIOBAHHS 1 BaJIM JIFOJMHH, 3aXBOPIOBAHHS JTIOAUHU 31 CIIAIKOBOIO
CXWJIBHICTIO, iXHI mpuiyuHU. CydacHI MOJEKYISPHO-TEHETHYHI METOAU AOCIIIKEHb
CHAJKOBOCTI JIIOJAMHH.

2.3 3axkoHOMipHOCTiI MIH/IMBOCTI OpPraHi3MiB

Monudikariitna (HecmaaKkoBa) MiHJIMBICTb, i1 MPUYUHH.

Hopwma peaxiii. Bapiariiinuii psiin Ta BapialiiiiHa Kpusa.

CmankoBa MIHJIWBICTH Ta 11 BuUAU: KOMOiHaTuBHa 1 MyrTariiiHa. J[xepena
KOMOIHAaTUBHOI MIHIMBOCTI. MyTamii Ta iXHI BIacTMBOCTI. Tunu MyTariil (reHOMHI,
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XpPOMOCOMHI, TOYKOBI; COMAaTW4HI Ta reHeparuBHi). MyrtarenHi Qaxtopu (¢dizuuHi,
XiMi4H1 Ta 610710T14HI).

2.4 Ceuekuis opranizmis. biorexnosoris

[ToHATTS PO COPT POCIWH, MOPOAY TBAPHH, IITaM MiKpooprasizmis. ITyunuii
no0ip (iHAMBIAYyanbHUNA Ta MacoBuil). CHopiJlHEHE 1 HECHOpPIAHEHE CXPEIlyBaHHS,
MDKBHIOBa (BiggajeHa) TiOpuauzallis, iX TeHeTHYHI Ta OlOoJIOTIYHI HaCTiJKH.
I'erepo3uc Ta HOro reHeTUYH1 OCHOBHU.

[ToHSATTS PO OCHOBHI METOJIH 1 3aBJAHHS CEJICKIIii.

Metonu MOJEKYISIpHOI TEHETUKH SK OCHOBAa Cy4YacHMX O10TEXHOJIOTIM:
MoJIIMEpa3Ha JIAHLIOroBa peakuis, 'eHHa 1HkeHepis, kionyBaHHs JIHK, kmituHHa
1HXKEHepis.

KnonyBanns opranismiB. [enetrnuno wmoaudikoBani oprauizmu (I'MO):
INPUHLUIIN CTBOPEHHS 1 HAIIPSIMKU BUKOPUCTAHHS.

Po3nin 3. BiopizHomaHITTH

3.1 CucremaTuka - HayKa Npo Pi3HOMAHITHICTH OPraHi3MiB

Biopi3HOMaHITTS HAIOI IJIAHETH SIK HACI1JOK €BOJIIOLIII.

CydacHa cuctema opraHiyHOro cBity (momenu: Apxei, bakrepii, Eykapiortn).
OCHOBHI TaKCOHOMIYHI OJIMHHUIII, SIKI 3aCTOCOBYIOTh Y CHCTEMAaTHIll opraHi3miB. Bua
K OCHOBHA CHCTeMaTUYHa OJUHUIIS. bionoriyHa KOHIEIis BUY.

Cyuacni kputepii Buay. [lonsrrs npo ¢dinoreneruuny cucremaruky. Crocobu
rpadiqHOTO BiTOOpaKEHHS CIIOPITHEHOCTI CUCTEMAaTUYHHX TPy OPTaHi3MiB.

3.2 Bipycu. Bipoiau. IIpionn

Oco0nuBOCTI opranizaiii Ta QyHKI[IOHYBaHHS BIpYCIB.

['inore3n mnoxomxkeHHs BipyciB. Ponb BIpyciB y €BOJIOLIl, MOHSATTS PO
TOpPU30HTAJbHE TNepeHeceHHs1 TeHiB. [lInsxu npoHMKHEHHS BIPYCIB B OpraHizMu
POCJIMH, TBapUH Ta JIIOAUHU. B3aemojiist BipycCiB 3 KIIITUHOIO-Xa31HOM.

Bukopucranuss BipyCiB y TEHETWYHIN I1HXKeHepii Ta OIONOTIYHMX METOoJaX
00pOTHOU 31 MIKITTMBUMH BUIAMH.

[IpodinakTuka BIpYCHHUX 3aXBOpIOBaHb JIOAWHHU. [IOHATTS NMpo BaKUMHALIIO.
[ToHATTS PO BipOiAH, PIOHM.

3.3 IlpokapioTn4Hi opravizmu

bynoBa xmituHM mnpoxkapioriB. IlpokapioTmyni opranizmu (apxei, Oakrepii),
0COONMMBOCTI 1XHBOI opradizamii Ta (yHKIiOHYyBaHHSA. Tumnu >xuBieHHs (¢doTo- 1
XeMOCHHTE3, reTepoTpodHe) 1 nuxaHHs (aHaepoOHE 1 aepoOHE) MPOKAPIOTUIHUX
opraHi3MmiB. Po3MHOeHHs (IOl Ta OpyHbKYBaHHS KIITHH) 1 OOMIH CIIaJIKOBOIO
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iHdopmariero  (KOH'Ioraimisi) 'y MNPOKapiOTUYHUX OpraHiMiB. B3aemo3B's3ku
MPOKAPIOTUYHUX OPraHi3MiB 3 IHIIMMH Opra”izMamMu (MyTyalli3M, KOMEHCAJI3M,
napasutu3Mm). Ponb MpokapioTiB y MPUPOAl Ta KHUTTI JIOAWHUA. XBOPOOOTBOPHI
OaxTepii Ta 3aXBOPIOBAHHS JIOJUHH, 10 HUMU BUKIUKAIOTHCS.

[IpodinakTuka Ta JTiKyBaHHS OaKkTepialbHUX 3aXBOPIOBAHbD.

3.4 Bomopocri

Ocob6muBoCTi OylOBM Ta MPOLECIB JKUTTEMISUIBHOCTI OJHOKJIITUHHUX Ta
0araToKJIITHHHUX BOJOPOCTEH.

[IpencraBHuku BOmOpOCTeil: 3eleHl BOJOPOCTI (XJIaMiZIOMOHama, XJjopedna,
yJAOTpPUKC, criporipa, yibBa), [[iaToMoBI BogopocTi (miHyJspiss, HaBikymna), bypi
BOojlopocTi (JtamiHapis, dykyc, capracyMm), UepBoHi BogopocTi (mopdipa, dinodopa,
KOpaJiHa).

3.5 Pocaiunn. BeretaTuBHiI Opranm ta ;KUTTEBI PyHKIIT pOCITUH

Knituau pocnun. OCHOBHI TpyNnM TKAaHWH POCIWH: TOCTIHHI - TOKPHUBHI
(mkipodka, KOpOK), TpPOBiAHI  (CyIWHW, CUTOBUAHI  TpPYOKH), OCHOBHI
(poTtocunHTE3yrOUa, 3amacaroua, B TOMY YHCIbi €HAOCIEPM, MEXaHIYHa); TBIpHI -
BEpXIBKOBA 1 O1YHa.

3arajibHa XapaKTEPUCTUKA POCIUH. 3HAYEHHSI POCIIVH.

Kopins. Bunu kopeHiB (ronoBHui, gojarkori, 6i4ni). KopeneBa cucrema Ta ii
TUNK (CTPWKHEBA, MUYKyBaTa). 30HM KOpeHs Ta iX (QyHKIii. BHyTpimHs Oymoa
KOpeHs B 30HI KOPEHEBUX BOJIOCKIB. Bumo3MiHu KOpeHs (KOPEHETUIONH,
Oynr00KOpEHi, TUXaibHi, OMOPHI, YiTKi, OBITPSHI, KOPEHI - TPUCOCKH).

[larin, #oro OCHOBHI YacTUHHU (BY30J, MDKBY3JA, JIUCTKOBA Maszyxa). Tumu
MaroHiB: MPSIMOCTOSIYi, BHUCXiJHI, BUTKi, YIlNKi, MOB3y4Yi, CclaHki. bpyHbka -
3auaTkoBUM mnarid. byyoBa OpyHbKU (J1yCKU, KOHYC HAPOCTAHHS, 3a4aTKOBI JIUCTKH).

Pi3HoBuAM OpyHbOK 3a poO3TalllyBaHHAM Ha MaroHi (BepxXiBKoBa Ta
OlyHa/ma3yimiHa/), 3a OyaoBOIO (BereraruBHI Ta TeHepaTHBHI/KBITKOBI/). bBymoBa
narosa: cte6so ta nuctku. ['amykeHHs nmarona, GOpMyBaHHS KPOHHU.

Bunosmian marona: mig3eMHi (KOpEHEBHINE, IMij3eMHa CcTebmoBa Oyiboa,
nubynuHa, OynpOonmOynvHa) Ta HaA3eMHI (Byca, BYCHKH, HaJa3eMHa CTeOnoBa
Oynb0a, KOJIFOUKH ).

Crebno. BuyTtpimHs OymoBa JepeB'sHUCTOTO cTebna (CeplieBHMHA, JCPEBUHA,
KaMOi1i, J1y0, KOPOK, CEpLEBUHHI MPOMEHI, PIYH1 KUJIbLIS).

Jluctok: 30BHIIMHA OynoBa (OCHOBa JIMCTKA, YEPEIIOK, JIMCTKOBA IJIACTHHKA,
NPWINCTKH), BHYTpIIHS OyaoBa (OCHOBHAa TKaHHWHA- CTOBMYAacTa 1 ry0dacra,
IPOAVXH, KWIKH (IepeBUHa, 1y0), KyTUKYIIa, IIKIpoYKa), QyHKITII.
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KunkyBaHHs JMCTKIB: mHapajelibHe, JYroBe, MajbyacTe, MipyacTe, BHJIbYACTE.
JIMCTKOpPO3MIIIIEHHS: TOYeproBe, CYIMPOTHMBHE, KigpdacTe. Bumo3minu nmcTka
(ByCHIKH, KOJIIOUKH, JTyCOUYKH, TUCTKU-TTACTKH KOMAaXOiTHUX POCIIUH).

Jluctoman. XXutteBl (yHKUII POCHMH: >KUBJIECHHS (MIHEpajbHE, (DOTOCHUHTE3),
JUXaHHS, TPAHCIIpaLis.

[lepemimenHs peyoBuH 1o pociuHi. Pict 1 po3BuTOoK pociuH. Pyxu pocnun
(pocToBi, rirpockormivHi). Peryinsitis )KuTTeBuX QPyHKIINA Y pOCIIHH.

3.6 I'enepaTuBHI OpraHu NOKPUTOHACIHHUX POCJIMH

bynoBa KBITKH: KBITKOHI)KKA; KBITKOJIOXKE, TUYMHKA (TIWIISK, THI3/IA 3 THIIKOM,
Oyl0Ba THUJIKOBUX 3€PEH, TUUMHKOBA HUTKA); YAIIOJIUCTKH (YallleyKa); METOCTKU
(BIHOYOK); OLIBITMHA;, MaTouka (MPUUMOYKA, CTOBITYUK, 3aB's3b (BEPXHS 1 HUXKHSA) 3
3apOJIKOBUMHU MIIIKaMU B HACiHHUX 3adarkax). DyHKiii KBITKH. Pi3HOMaHITHICTb
KBITOK (OIHOCTAaTE€Bl Ta JBOCTATEBl, T'OJIi, 3 MPOCTOIK Ta MOJBIMHOIO OIBITUHOIO).
®opmyna kBiTkM. CynBiTTs. Tunm cynBite (IpPOCTi - KUTHIS, MOYATOK, TOJIOBKA,
KOIIIMK, UIUTOK, 30HTHUK, MPOCTHUH KOJOC, CKJIAJHI - CKJIAJHUN KOJOC, BOJIOTH,
CKIIQHUN IMUTOK, CKIAQAHUN 30HTHK). 3amwieHHS Ta WOro pPI3HOBUIU
(camo3amwiieHHsT Ta TepexpecHe 3amuieHHs). OCHOBHI CmocoOW TEpexXpecHOTO
3aMuIeHHS (32 I0OMOTIOK0 BITPY, KOMax). AanTaiiii pociauH A0 cnocoOy 3anuiIeHHs.
[TonagiliHe 3arTiJHEHHS Y KBITKOBUX POCIIHMH.

VYTBOpeHHs HaciHUHM Ta 1iony. PyHKIIIT HACIHUHU Ta miony. bynoBa HaciHUHU:
IIKipKa 3 OTBOPOM, 3apOOK (3apOJKOBHUM KOpIHENb, MiJACIM'SIOIBHE KOJIHO,
ciM'sanons, pyouuk). bynosa miony (TproxiapoBa CTiHKA 1 HaciHMHA). TWIK TUIOMIB:
cyxi (ciMm'siHKa, 3epHIBKa, TopiX, 010, KOpoOOUKa, CTPYUOK, CTPY4YEUOK), COKOBHUTI
(mpocTi - KicTsIHKa, rapOy3HHa, Sro/ia, IoMepaHelb, I0ayko; 301pHi - 30ipHa KiCTSHKA,
CYHMUUHa; cymumaas. Ilepios crokoro Ta yMOBH NPOPOCTAHHS HACIHUHMU.

3.7 IloHATTA MNPO KUTTEBMH LHUKJI POCJAMH (YepPryBaHHS HECTATEBOI0 Ta
CTATEBOTI0 MOKOJIIHb)

3aranpHa XapakTEPUCTHKA, OCOOIMBOCTI MOIITUPEHHS, 3HAYEHHS MOXIB, TIJIAyHIB,
XBOIIIIB, MTAIIOPOTEH, TOJTOHACIHHMX, TOKPUTOHACIHHUX.

PizHomaHiTHICTh pocnuH: Moxu (moniTpux, Mmapaniis, charaym); [liaynu
(cenari"ena, OapaHelb 3BUYAWHUM, MIIayH OyJaBOBUAHUMN); Xeowi (XBOLI MOJLOBUM,
XBOI JiicoBuil); [lonopomi (IUTHUK YOJOBIYUU, OPJISK, JUCTOBUK, CTPAYCHUK,
canbBiHiA); [ononacinni (TIHKTO IBOJIONATEBE, TUC SATIAHUHN, Tys, KUIApHC, COCHA,
SJIMHA, MOJIpUHA, SJIOBEllb, KEAp, BEJbBIUiA JIUBOBWXKHA, edenpa, CaroBHUK);
Ioxkpumonacinni  (KamycTstH1/XpecTolBITI/: TPUIIMKH, pelbka JUKa, KarycTa,
ripunisi, parc; Po30Bi: cyHuUIs, IIUMIIMHA, TOpoOWHA, sSOMYyHs, BHIIHS; BOOOBI:
Fopox, kBacoms, koHIOIWHA, poOiHis/Oina akaiis/, JroriepHa; [lacipboHOBI: MeTyHis,
MaciiH, TIOTIOH, KapTOIUid, ToMaT, nepeib; ANcTpoBl/CKIaAHOLBITI/: COHSAIIHUK,
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Kynbp0aba, Oymsk, pomaiika, Bosomika; [{uOyneBi: nmOyss, YacHHK, YepEeMIla;
JIimiiiHi: TrIOJBIIAH, IPOJTICKA, JIUTISA, 37IaKOBl: KyKypy/a3a, pUC, MIICHUIIS, )KUTO, OBEC,
O4epeT, MUpin).

®opmu 1 c1ocoOU PO3MHOKEHHS POCIIHH.

3.8 I'pudu

3araspbHa XapakTepuctuka TpubiB. OcobmuBoCTI OyIoBM Ta MPOILIECIB
KUTTETISIIBHOCTI Ha MPUKJIAAl MIAMMHKOBUX, IBIIEBUX T'pUOIB Ta IpLKIKIB. [prubu
canporpodu, mnapasutd, cuMOioTpodu. 3HAYEHHS TPUOIB y MPUPOAL Ta KUTTI
monuHA. Pi3HOMaHITHICTH TpuOIB: IManWHKOBI Trpubu (Macmok, Oumid rpuo,
MiJOCUYHUK, OTICHbKH, MEYepHlll, MyXoMop, OJia Mmoranka), 1BijaeBi rpudu (Mykop,
NEHIUWJ, acmeprui), rpuOu-napa3utu pPOCIUH (TPYTOBHKH, OOPOLIHMUCTO-POCSHI,
CaXKH, pKKH). Bukopucranns rpubiB y xap4oBiii IPOMHUCIOBOCTI Ta (papMaKoJIOTti.

3.9 JInmaiHuKH

JlummaitHuky - acorriaiii cpaBkHiX rpubiB 3 (HOTOCUHTE3YIOUUMH OpraHi3MaMH
(BomopocTsiMu Ta IiaHOOakTepisiMu). bymoBa Ta OCOOMHMBOCTI >KUTTEMISIIBHOCTI
(’KUBJICHHS, PO3MHOXECHHS) JINIIAWHUKIB.

Haxkunni (nexanopa), JuctyBari (mapmenisi), KymucTi (Ki1aJoHis) JUIIAWHUKY.
3HaYeHHS JIMIIAWHUKIB Y TPUPOJIL TA KUTT1 JIFOJUHU.

3.10 OnHokIiTHHHI reTepoTPodHi eyKapiOTHYHI Opra”izMmmu

BinbHOXMBYYl 1 TapasuTUYHI BUIM  OAHOKIITHHHHX  TeTEpPOTPOPHUX
EYKapIOTUYHMX OpraHi3miB. MelkaHIlli MPICHUX BOAOWM: ameba MPOTEH,
1H(y30pisf-Tydenbka.

Ocob6muBOCTI OyI0BU Ta MPONECIB KUTTEMISIILHOCTI (KUBJICHHS, IUXAHHS,
BUJJICHHS, OCMOPETYJALis, pyX, MNOAPA3IUBICTh, PO3MHOKEHHS, I1HIMCTYBAaHHS).
[Tapa3utu mronuHu (au3eHTepiiHa ameba, MalApIMHUEN TIIa3MOJiN) iX 0COOIMUBOCTI.
3aXBOPIOBAaHHS, 10 BUKIWKAIOTHCS Napa3sUTUYHUMHU OJHOKIITUHHUMHU (aMeOHa
TU3EHTEPIs, MAJSIpis), Ta iX mpodiIaKTUKa.

3.11 I'yOkm

['yOku - mnepBuUHHI OararokJITUHHI TBAapuWHU, W1IO0 nepeOyBalOTh Ha
JOTKAaHMHHOMY  piBHI  opranizaumii. OcobmuBocti  OynoBM Ta  MpPOILECIB
KUTTETISITBHOCTI HA IPUKIIAl 60Ty, Posib ry0oK y mpuUpoi Ta JKUTTI JIFOIUHH.
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3.12 Cnpap:xHi 0araTokJiTHHHI TBAapUMHHU. 3arajbHi 03HAKHM OyI10BH I mpoueciB
JKUTTENIATBHOCTI

Txanwau TBapuH. Tunu cumetpii Tina (1BoOIYHA, padianpHa). TUIH TOPOKHUHA
Tina (MEepBHHHA, BTOpHHHA, 3MmimaHa). I[lokpuBu Tima. CucTeMH Oprasis:
OTIOPHO-PYXOBa

(30BHILIHIN Ta BHYTPIIIHIN CKEJET, TJIPOCKENET, MyCKyJiaTypa), TpPaBHA CUCTEMa
(3aMKHEHMI Ta HACKpI3HUU KHUIIEYHUK, TpPaBHI 3aJI03M), KPOBOHOCHA CHCTeMa
(3aMKHEHa, He3aMKHEHa), HepBoBa cucTeMa (Audy3Ha, raHrIioHapHA, TpyOdacrta),
PI3HOMAHITHICTh Opra”iB JuxaHHs (310pa, Tpaxei, JEreHeBl MIIIKH, JIETeHl) 1
BUIJICHHS (HUPKH, MAJbIITi€EBI CyquHH, MeTtaHedpuaii, mporonedpumii). Opranu
yyTTsa. [logpasnuBicTe Ta pyx. @opMu pO3MHOXKEHHS TBapuH. CTareBl KIITHHH,
3aruTiIHeHHA. PO3BUTOK TBapHH.

3.13 IloBeninka TBapuH

Bpomxena 1 nHalOyra moBeminka. @opMH TOBEIIHKHA TBapUH: JOCIITHHUIBKA,
XapyoBa, 3axHMCHa, TIri€HIYHA, PENpOAyKTHBHa (IONIIYK MapTHEPIB, OaThKIBChKa
MOBEJIIHKA Ta TypOOTa PO MOTOMCTBO), TEPUTOpiaIbHa, COlliabHA.

CrniocoOu opieHTyBaHHS TBapuH. XOMIHT. Mirpaitiii TBapHH.

KomyHnikariii TBapuH. EnemeHnTapHa po3ymoBa JisUIbHICTb.

3.14 Pi3HOMaHITHICTh, NOIIMPEHHS, 3HAYEHHS TBAPUH

Kanki, a6o KunikoBonopokHUHHI, X PI3HOMAHITHICTh: MeIy3a aBpeis, Meay3a
KOPEHEPOT, T1/Ipa, aKTUHIsA, MaJPETIOPOB1 KOPAIH.

[Tnocki yepBu. Pi3HOMAaHITHICTH Mapa3sUTUYHUX ITUIOCKUX dYepBiB: CuCyHH
(Me4iHKOBUHM Ta KOTsUMi cucyHH), CThOXKKOBI YepBU (OMYaunii Ta CBUHSAYUH IIIM'SIKH,
€X1HOKOK, CThOKaK IIUPOKUH).

Hemarogu, a6o Kpyrm depBu. Pi3HOMaHITHICTh Mapa3UTUYHUX HEMATOJ
(ackapuja JIOChKa, TOCTPUK, TPUXIHENA).

Kinsyacti yepBu /Kinpuaku/, iX pi3HOMaHITHICTb:

barato metunko B 1 uepBu (Hepeic), ManoueTHHKOBI 4epBHU (JOIIOBUN YEPB'SIK,
TpyOounuk), II'sBkm  (Memuuna  m'aBka).  UnmenucroHori.  PakomomiOHi.
Pi3HOMaHITHICTh pakonmogiOHUX (PIYKOBI paku, Kpabu, KpeBeTKH, HadHii, IIUKIONH,
MOKpHII1), pOJIb Y IPUPOJII TA KUTTI JIFOAUHU.

[TaBykonomiOHi, iX piI3HOMAHITHICTh (MABYKU: MaBYK-XPECTOBHK, KapakypT,
TapaHTYJ;, KJIiIli: KOPOCTIHUM cBepOyH, COOAUMIT KITII).

Komaxwu, iXx pisHOMmaHITHICTh: Tapranm (Tapran pyauit), IIpsmokpumi (KOHUK
3eJIeHUl, capaHa MaHnJpiBHA), TBepmokpwii/XKyku/ (TpaBHEBHIl XpyIll, COHEYKO,
KYK-OJIEHb, KoJopajacbkuil xkyk), IlepernHuyactokpmii (6mxKona MeTOHOCHA,
Mypamikn), Jlyckokpwri/Merenuku/ (OiaH KamyCTSHHUM, IMIOBKOBUYHUHN IIOBKOIIPS]I,
MaxaoH), J[Bokpuiil (MyXxa KIMHaTHa, MaJsipiiHUN KoMap).
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[TapazutuuHi Ta KPOBOCHCHI KOoMaxu (OJ0XH, BOIII, MOCTUIbHI KJIOMHU, KOMapi,
re/31, OBOJN) SIK IEPEHOCHUKHU 30y THUKIB 3aXBOPIOBAHbB JIFOJIUHHU.

Momtocku/M'sikyHu/. PI3HOMaHITHICTH MOJIOCKIB:

UepeBoHOri  (BUHOTPAJHUM  CIMMaK, CTaBKOBUK  BEJMKUM, CIU3YHH),
JIBocTynkoBi (0e33yOku, TepiiBHUIN, Miaii), [omoBoHOr (KanbMmapu, KapakaTHIl,
BOCBMUHOTH).

XOopaoBi, 3arajibHi OCOOMMBOCTI OYyJIOBHM Ta MPOLECIB KUTTEAISIIBHOCTI.
PizHomaHiTHICTS XOpmoBux. Pubu. PizHoManiTHICTH, pub: XpsmioBi pubu (aKyau i
ckarn), KictkoBi pubu - Ocerpornomioni (ocerep), Ocenentenomaioni (ocenenens),
Jlococenonibni (ropOymia), OxyHenoniOHI (cymak, okyHb), KopomomnomaioHi (muriTka,
JISI1, Kapach, KOPOII).

Am}i161i, abo 3emHOBOAHI. Pi3HOMaHITHICTh 3eMHOBOJHUX: be3xBocTti (xkaba
CTaBKOBa, pomnyxa 3BHYaiiHa), be3Hori (kuib4acta yeps'ara), XBocTaTl (canamanapa
IUIIMUCTA, TPUTOH 3BUYAWHUN).

Penrruutii, a6o [1nasynu. Pi3HOMaHITHICTG TIJ1a3yHIB:

Jlyckari (smiipka mpyaka, rajioka 3BUYAiiHA, BYXX 3BUYaHMI), Yepemaxu
(OomoTsiHa uepemaxa, MOpChbKa depemnaxa), Kpokoawnu (HUIBCHKUN KPOKOIWII,
ajirarop).

[Itaxu. PizHomaniTHicTs nraxiB: beskinesl (ctpaycu, kiBi), Kumerpymi -
[TinreinononiOHI (iMOeparopcbkuil MiHTBIH), JATnonomiOH1, (BEIUMKUNA CTPOKATUN
nsaren), KypomoniOni (mepenen, psiouuk, ¢aszaH, OaHKIBCbKI Kypu), ['ycemosmiOHi
(71e01ab-1IUITYH, KadyKa-KpUKeHb, Tycka cipa), CokononofioHi (ScTpyO BeTUKHIA,
6epkyT), CoBomnoniOH1 (coBa Byxara), JlemexkomomiOni (Jieneka Oumui, yaruis cipa),
XKypasnenonioni (kypaBenb cipuii), ['opoOrenoniOHi (rpak, BOpoHa cipa, COpoOKa,
JaCTiBKa MiChKa, CHHHIIS BEIUKA).

CcaBui. PizHomaniTHICTh ccaBuiB: Ilepmio3Bipt -  sileKiIagHl — ccaBll
(kaukoa3b00, exuaHa); Cymyacti (keHTypy, koana); [Inanientapni ccarii: Komaxoinsi
(3BUualiHui TKak, KpiT), Pykokpuii (BeuipHULs pyaa, Hetonup), [pusyHu (Oabak,
Oinka, 600ep, MuIIa XaTHS, XOM'SIK, IMAIfOK, HYTpis), Xkl (BOBK, coOaka, JTUCHUIIS,
TUTP, JIEB, PUCh, KIT CBIACHKUM, OLIMH BeaMinb, Oypui BeAMiIb, KyHHIlS JIICOBa,
co6onp), KuromomiOHi (CHMHIM KHUT, KamajoT, KocaTka, aeab(iH-0110009Ka),
[TapHokonuTHI (HEeXyiHI: kKabaH, O6eTeMOT; KyiiHi: 3yOp, KO3y, JIOCh, KO3H, BIBII1),
HenapHokonuTHi (CBIiCBKHMI KiHb, KiHb I[Ip:keBasnbcbhKkoro, 3e0pa, KyjlaH, HOCOPIT),
[Tpumatu (meMypu, MapTHIIKH, MaKaKH, TTaBiaHW, OPAHTyTaH, IIUMITaH3€, TOPUTIA).

Po3aia 4. Opranizm JoauHu K 0i010riYHa cucTemMa

4.1 bynoBa Tijia JTI0IMHU
TxanuHU opraizMy JIFOMUHH, X OyzoBa i QyHKITII.
Opranu, cucTeMHU OpraHis.
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PerynsatopHi cuctemMu opraHi3Mmy JIFOIUHU.

4.2 HepBoBa peryJsuisi. HepBoBa cucrema Jilo1uHn

Heiipon - cTpykTypHO-(QYHKI[IOHaTbHAa OJMHHIISI HEPBOBOI  CHUCTEMH.
Pednexropunii nmpuHUMI AISUIBHOCTI HEpPBOBOI cucTeMu. Pednexkropna nayra, ii
ckiazoBl Ta (yHKUiOHyBaHHA. LleHTpanbHa Ta mnepudepuyHa HEPBOBI CHCTEMH.
Bynosa Tta QyHKIIIT CIMHHOTO 1 TOJIOBHOTO MO3KY.

BereratuBHa HepBoBa cucTeMa (CUMIATHUYHUNA Ta MApACUMITATUYHUIN BIJIUIH).
BruiuB BereTatrBHOT HEPBOBOT CUCTEMH Ha JIISUTBHICTH OPTaHI3MY.

4.3 I'ymopaabHa peryisuisa. EHI0kpuHHA cucTeMa JIIOIUHA

@yHkuii 1 OymoBa E€HAOKPUHHOI cucTeMH. EHAOKpHHHI 3ano3u (3ano3u
BHYTPIIIHBOI Ta 3MIMIAHOI cekpelii). [opMOHM Ta HEWpPOrOopMOHH, iX BIUIMB Ha
MPOILIECH JKUTTENISUIBHOCTI. DYHKINT 3a703 BHYTPIMIHKOI Ta 3MIIIAHOT CEKpellii,
HACJIJIKH 1X MOPYIICHHS.

BiaMiHHOCTI MK HEPBOBOIO 1 TyMOPaJIbHOI PETYIAIi€l0 (Pi310JOTTUHIX
byHKITIH opraHizMy.

4.4 BayTpiniHe cepenosuuie opranizmy jroauau. Kpos. Jlimga
BuyTpimHe cepenoBuilie opra”izmy moauHu. Pyskuii kposi. Ckiag KpoBi:
ma3Ma, OpMEHH1 €JIEMEHTH (EpUTPOLIUTH, JICUKOLUTH, TPOMOOIUTH). ['pynu KpoBi
cuctemu ABO. Ilonsarts mpo pesyc-dakrop. [lepennBanns KkpoBi. 3cilaHHs KPOBI.
Cxuan 1 pyHkuii miMpu.

4.5 KpoBoHocHa Ta JiM(paTHYHA CUCTEMH JHIUHH

bynoBa kpoBoHOCHOI Ta JiM@arnyHoi cucteM. KpoBooOir, Horo peryssiis.
Bynosa cepus. BiactuBocti cepueBoro m'siza. CepueBuil nuki, woro ¢asu. Pobora
ceplis, il peryssis.

KpoBoHoCHI cynuHu, ix OymoBa 1 (yHKIli. Benuke Ta mane koma KpoBOOOITY.
ApTepianbHUid THUCK.

Jlimparnuna cuctema, ii Oymosa ta ¢ynkiii. Jlimdoooir.

4.6 ImyHnirer. IMyHHa cucTemMa JIHOAUHHA

Imyniter, ¥oro Buau. IMyHHa cuctema, 1ii CKIag Ta OCOOIMBOCTI
(YHKIIOHYBaHHS.
MexaHi13MH B3a€MO/IIT CHCTEMH aHTUTE€H-aHTUTLIO. AJIEPTiUHI peaKiiii.
[TonsTTs TpO 1IMYHOKOpEKIit0o ¥ imyHoTepamitoo. [lpodinakTuka iHGEKIIHHIX
3aXBOPIOBAHb JIIOMHH.
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4.7 Inxanns. [uxajabHa cucTemMa JIOIUHA

bynoBa 1 ¢ynkmii opraniB nuxanHs. I[Iporecu ra3zoo0MiHy y JEreHsX Ta
TkaHuHax. JuxaneHi pyxu. [Ipouecu Bauxy ta Bunuxy. HeliporymopanbsHa perynsiis
nuxaHHs. [IoHATTS mnpo  KUTTEBY €MHICTh JiereHb. Ckiag — BOUXYBaHOTIO,
BUJMXYBAaHOTO Ta ajbBeOJIpHOrO TOBITPsA. lonocoBuil amapar Ta #oro
(YHKIIOHYBaHHS.

4.8 TpaBiennsi. TpaBHa cucTeMa JIIOAMHU

bynoBa Ta ¢ynkuii opraniB TpaBiueHHs. TpaBH1 3ano3u (CIMHHI, TEUiHKa,
nianutyHkoBa). TpaBHi coku. bynmoBa 1 ¢yHkuii 3y6iB. TpaBneHHs y poTOBid
MOPOKHUHI, MNUTYHKY, KuIIe4yHUKY. [IpucTiHkoBe TpaBieHHsA. BcMokTyBaHHS.
Perynsuis npoueciB TpaBJIeHHS.

4.9 O0OMiH pe4oBHH i MepeTBOPEHHS €HEPrii B OpraHi3Mi JHOJIUHA

XapuyBaHHs 1 0OMIH peudoBuH. I[loHATTS mpo 30anmaHcoBaHe/parlioHaIbHE/
XapuyBaHHs. biUTKOBUM, JMiJHUN, BYIVICBOJHUN, BOJHO-MIHEpATbHUNW OOMIH.
[TonsitTss sikocti muTHOT Boau. Pomb depmentiB, AT® y 3abe3nedeHHi MpOIECIB
MeTtabomizmy. Bitaminu, ix pons B 0OMiHI pedoBuH. [lopymieHHss 0OMiHY pEYOBHH,
MOB'A3aH1 3 HECTAUCH0 YU HAJIUIIKOM HAJXOJKEHHS NMEBHUX BiTaMiHiB. HeraruBHui
BITUB Ha METa0OJIi3M TOKCHYHHUX PEUOBHH. 3HENIKOIKCHHS TOKCHYHHUX CITOJIIYK B
oprati3mi JroauHu. HeliporymopaiabHa peryssilis nporeciB MeTadboizmy.

4.10 Buginenns. CeyoBuaijibHA cHCTEMA JIOAHNHHA

bynosa 1 ¢yHKIii cedoBuAiNbHOI cucTeMu. bynosa Tta ¢ynkiii Hupok. Hedpon
K CTPYKTYpHO-(YHKITIOHATBHA OAWHHUIIS HUPOK. [Iporiec yTBOpeHHS Ta BUBEICHHS
cedi, iX peryssiis. Poias HUPOK y 371HCHEHHI BOAHO-COJILOBOTO OOMIHY.

4.11 HIkipa. Tepmoperyasiuis
bynosa ta ¢ynkiii mkipu. Ponp mkipu y BHAUICHHI NPOAYKTIB METabOI3MY.
Tepmoperymsiist Ta pojib MKIPH Y IbOMY MTPOIIECI.

4.12 OnopHo-pyxoBa cucTEMA JIOAUHI

3HaueHHs, QyHKII1, Oy/10Ba OMOPHO-PYXOBOi CUCTEMHU. XIMIUYHUMN CKJaJl, Oya0Ba,
pict kicTok. Tunu 3'eqHanHs KicTOK. bynoBa ckenera. OcoOIUBOCTI CKeeTa JIOAUHH,
3yMOBJICHI MPSMOXOIIHHSM.

M's30B1 TkanuHM. bymoBa Ta (QyHKIi ckeneTHux M'si3iB. OCHOBHI TpyIH
CkeJeTHUX M'si3iB. MexaHi3aM ckopouyeHHsi M's3iB. PoOoTa, ToHyc, cuia Ta BTOMaA
M's31B. Perymnsiiisi pyxoBoi akTHBHOCTI.
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4.13 CeHcoOpHIi cMCTEeMU JHOAUHA

3aranbHa XapakTEpUCTUKAa CEHCOPHUX CHCTEM. PoOJb CEHCOPHUX CHUCTEM Y
3a0e3MneueHHl 3B'SI3Ky OpraHi3My i3 30BHINMIHIM cepenoBuineM. CEHCOpHI CUCTEMU
30Dy, CIyXy, pIBHOBaru, HIOXY, CMaKy, JOTHKY, TEMIEepaTypH, OOJIIO.

Penenropu, ix Tumm. Oprann 9yTTs SK nepudepryuHi YaCTUHH CEHCOPHUX
cucteM. bynosa Ta (yHKIIi OpratiB 30py, CIyXy Ta piBHOBAar.

4.14 Buima HepBoBa AiAJILHICTD JHOIAUHU

HepBoBi mporiecu, ix mnoka3Hukud. be3symMoBHI 1 yMOBHI peduieKCH, 1HCTUHKTH.
YTBOpEeHHS YMOBHUX PEQIICKCIB.

dopmyBaHHS TUMYACOBUX HEPBOBUX 3B'SI3KiB, 1X 3HA4YCHHS ISl (hOPMYBaHHS
yMOBHUX pedrekciB. [anbmyBaHHS yMOBHUX peduiekciB. Di310J0T14HI OCHOBH
moBneHHs. [lepma 1 gpyra curtanbHi cuctemu. HaBuanns. [1am'ate. Buina nHepoBa
JUAJBHICT JIIOMMHU Ta 11 OCHOBHI Tunu. Tunu Ttemmnepamenty. CoH K
(GYHKIIOHAJIBHUHN CTaH OpPTraHi3My, HOTo 3HaYCHHS.

4.15 Penpoaykilisi Ta pO3BUTOK JIIOAMHHA

BbynoBa crareBoi cuctemu roguHu. DyHKIIT cTareBUX 3aji03 JIIOAUHU. bynosa
CTaTeBUX KJIITUHU JIOAUHMU. ['ameroreHes. IlepBuHHI Ta BTOPUHHI CTareBl O3HAKU.
[lepionu onrorenesy mtonuHU. Po3BUTOK 3apoika 1 1uioAa, (QyHKIIT IUIalleHTH.
P03BUTOK TUTUHM MiCIs HAPOIKEHHSL.

Po3aia 5. OcHoBH €K0JI0r1il i eBOJIONIHHOIr0 BUYCHHSA

5.1 Exosoriyni ynuHHuKkU. [Tomyasauis

ExonoriyHi 4uMHHUKM Ta ixHA kKiacugikamis. [loHATTS npo onTUManbHUN
Jiana3oH Jli €KOJOTTYHOr0 YMHHUKA. 3aKOHOMIPHOCTI BIUIMBY €KOJIOTTYHUX YNHHUKIB
Ha OSKUBI opraHi3Mu. [IpuCTOCYBaHHSI JKMBUX OpPraHi3miB JI0 Jii EKOJOTTYHHX
YUHHUKIB. EKOJOTiuHA BajeHTHICTh. EKOJOTIUHA Hila SIK pe3yabTaT MPUCTOCYBaHHS
OpraHi3MiB /0 iCHyBaHHsS B ekocuctemi. [lonsarrs npo momymsiio. CTpykTypa Ta
xapakrepuctuku nomyssiiiii. [Tapamerpu nomymsmii. [omymsiiiiai xBumi. [lonstrs
PO MiHIMaNbHY KUTTE3JATHY MOMYJIAi0. EKONOTiuH1 cTpaTerii MOomy siii.

5.2 Exocucremu

CkuazioBi, BJIACTUBOCTI Ta XapaKTEPUCTUKU €KocUCTeMH. bioreHo3 ta Gioror.
Tunu 3B'SI3KIB MDK MOMYJSIIISIMH PI3HUX BHUJIB B eKocHcTeMax. [lepeTBopeHHS
eHeprii B exocuctemax. [IOHATTS mMpo MpPOAYUEHTIB, KOHCYMEHTIB Ta PEAYIEHTIB.
Tpodiuna cTpykrypa GioneHno3y. Exomoriuni mipamiau. [IpoctopoBa HEoqHOPIAHICTD
01011€HO3Y.
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CrpykTypHe pi3HOMaHITTA OioleHo3y. YacoBa HEOIHOPIAHICTH EKOCHUCTEM
(peHoMOTIUH1 3MIHH, CYKIIECis).

5.3 Biocdepa Ak 10d6aabHA eKOCHCTEMA

Crpykrypa Ta Mexi Oilocdepu. bioreoxiMmiuHi IUKIA /KOJOOOIT PEYOBUH/ SIK
HeoOx1Ha yMoBa icHyBaHHs Oiocdepu. Buenns B. 1. Bepnaacekoro npo 6iocdepy Ta
HOoOcepy Ta HOro 3HAYEHHS Uil YHUKHEHHS IIOOATbHOI EKOJOTIYHOI KpH3H.
OcCHOBHI ySIBICHHSI PO aHTPOIOTEHHUI/aHTpONiYHUI/ BIUTMB Ha Oiocdepy. Bumu
3a0pyaIHEHHSI, IX HACIIIJIKHU ISl €KOCUCTEM Ta JIFOIUHHU.

[TonsitTs mpo AkicTh A0BKULIA. CydacHi m1o0OaabHI €KOJOTIYHI MPOOIeMH CBITY,
eKoJioriuHi mpoOnemMu B YKpaiHi. AHTPONOTCHHUI/aHTPOMIYHUI/ BIUIMB Ha
OlosioriyHe pI3HOMAHITTA (BUMHUpAHHS BUJIB, BUJU-BCEJCHIN). 30epeKeHHs
O10pI3HOMAHITTA SIK HEOOX1JHAa ymMoBa cTabuibHOCTI Olochepu. CyyacHl HaNpsIMKU
OXOPOHHU MPUPOAM Ta 3aXUCTY HABKOJIUIIHBOTO CEPEIOBUIIA B YKpaiHi Ta CBITI.

ba3oBi nonoxkeHHs MPUPOAOKOpUCTYyBaHHs. KoHIIeNIIisi CTanoro po3BUTKY.

5.4 Ananranis ik 3arajibHa BJIACTUBICTb 0i0JIOTTYHMX CHCTEM

3aranbpHi 3aKOHOMIpHOCTI hopMyBaHHs aganTariil. [IoHATTS mpo mpeaganTariito
Ta mnocrajanTtanilo. BriactuBocTi aganrtamii. @opmyBaHHS —ajanTtanii  Ha
MOJIEKYJIIPHOMY Ta KJIITUHHOMY PiBHSX oprasizauii. [[pyHIuMnm eAHOCTI Oprani3miB Ta
cepenoBuia ixHporo MemkaHHs. Crparerii aganTauniid oprasizmis. [loHsATTS TpO
€KOJIOTIYHO IJIACTUYHI Ta €KOJIOT1YHO HeruiacTuyHl BUau. [IOHATTA Mpo aganTUBHY
pamiamiito. JKutreBi GopMu TBapuH Ta POCHHMH fAK ajamnTaiii g0 CcepeoBHINa
MerkaHHs. [ToHSTTS mpo cnpsbKeHy €BOIIOIII0 /KOEBOIIOII0/ Ta KOaIalTallifo.

OcHOBHI cepenoBHIla ICHYBaHHS Ta ajanTamii 7o HUX opranizmiB. Crnocobu
TepMoperyinii opradizmis. Cum6103 Ta iioro ¢opmu. OpraHizm sSK CEpeAOBHILE
MenikaHHs. [lommpenns napazutusmy cepes] pisHUX rpyIl OpraHi3MiB.

Apanraiiii mapasuTiB 10 MEIIKaHHS B OpraHi3Mi XassiiHa. BilmoBigs opraHizmy
Xa3siHa Ha OCEJICHHS Mapa3uTIB.

AnanTuBHI 010J0TIYHI PUTMH O10JIOTIYHMX CUCTEM PI3HOTO PIBHSA OpraHizarlii.
Tunu amanTUBHUX OI1OJMOTIYHUX PUTMIB opradizMiB. dDoTomepiogu3m Ta #oOro
a/JIalITUBHE 3HAYEHHS.

5.5 OcHoBHM €BOTIOLITHOTO BYCHHA

[Tonarrs npo eomonio. Epomroriiina rimote3a XK.-b. Jlamapka. OcHoOBHi
noJiokeHHs1 epojroriiiHoi Teopii Y. Jlapsina. Iloemnanus teopii Jlapeina Ta
TCHETHKU: CHUHTETUYHA Teopis eBomonii. [lomymsiiss opraHi3miB SIK OJUHUIS
€BOJITIOLII].

[ToHSTTS TIPO MIKPOEBOJIOITIIO.
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dakTopy 3MIHU TE€HETUYHOI CTPYKTYPH MOIYJIALIi: MyTarlii, 1301115, Mirparti,
npeid reHiB, NPpUPOAHUI 1001p. 3aKOHOMIPHOCTI PO3TMOALTY aJelliB B MOMYJISIIIsIX.

CrocoOu BuaoyTBOpeHHA. [IOHATTS TpPO MAMBEPreHLil0, KOHBEPIEHIII0 Ta
napaiesni3M, AaHaJoriyHl Ta TOMOJIOTIYHI OpraHd, pPYJIMMEHTH Ta aTaBi3MH,
010JIOTTYHUI TIPOTpeC Ta perpec.

[lormsinn Ha BUHUKHEHHS OKUTTS Ha 3emul  (KpealioHi3M, MaHCIepMis,
abiorene3). CydacHl TOIISAM HA TEPBUHHI ertanu eBoitomii xkuttsa: PHK-cBIt.
KirouoBi erarnu eBOJIrOLIT )KUTTSA Ha 3EMIIL.
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