MiHicTepCcTBO OCBITH | HAYKH YKpaiHu
CymcbKHil 1ep:KaBHUN NeIAroriYHNi YHIBEpCUTET
imeni A.C. Makapenka

Kadenpa 3aranpHoi 610J10T11 Ta €KOJIOT1i

«BATBEP/ZKYIO»

o Jlekan  mpupoaHUYO-reorpapiuHOTrO
" (bakynbTeTy

I".5. KacbsHeHKO

C« 307 » CepIHsI 2019 p.

POBOYA ITPOI'PAMA HABYAJIbHOI JUCHUILIIHA

EBOJIOLINHE BUEHHSI

rany3b 3HaHb 01 Ocgita/llenarorika

cnemianbHicTh 014 Cepenns ocsita (I'eorpadis)
ocBITHbO-TIpo(eciitHa mporpama Cepenus ocita (['eorpadis)
MoBa HaBYaHHS yKpaiHCbKa

IToromxeHo HAyKOBO-METOIUYHOIO
KOMICIEI0  TPUPOAHUUYO-TeOrpadiuHOTOo
(bakynpTeTy

« 30 » _’CepiHs 2019 p.
TomoBa__ /~

(MipOHeuB JLIL., x.1ieq.H, AOIICHT)

CYMH — 2019



Po3pobnuk: lansko ApocnaB MukonaitoBud, KaHauaaT 010JI0TIYHIX HAYK, TOIEHT Kadenpu 3araibHoi
010J10r111 Ta €KOJIOriT

Po6Gova nmporpama po3misiHyTa Ha 3aciganHi kadenpu 3aranpHoOI 610710ri1i Ta eKoJIoT1l

ITporokon Ne 1 Bifx 29 cepnns 2019 poxky.

3aBigyBau kadenpu

3arajbHO1 010J10Tii Ta eKoJIoTl Baxkan A. I1. , kx.6.H., ipod.



Onuc HAaBYAJBbHOI JHCHHUILIIHA

XapakTeprucTHKa HaBYaIbHOT
JUCLIUILTIHA
naeHHa popma 32049HA
HaBYaAHHSA dhopma HaBUaAHHS

HaiimenyBaHHS TOKa3HUKIB OCBiTHIii CTYIIHbB

BubipkoBa

Pik miaroroBku:
1-ii | 1-ii

Cemectp
1-ii | 1-ii

Jlexwii

KinbkicTh kpeauTiB — 5

24 ron. | 6 rox.

MaricTp IpakTHyHi, cemiHapchKi

24 ron. ’ 4 ron.

3arajpHa KiJIbKicTh Toaul — 150 JlaboparopHi
TOJI. \ TOJI.
Camocriiina podora
100 ron. ‘ 138 ron.
Koncyabranii
2 ron. ‘ 2 ron.
Bu xoHTpoIto: 3aik

1. MeTa BUBYEHHS HABYAJbHOI JUCIHILIIHA

MeTtoro BuUKIagaHHS HaBYAJIBHOI JUCIUILUTIHM € CQOpMyBaTH YSBICHHS IIPO
ICTOpHYHI 1 Cy4acHI YSBJIEHHS PO MeEXaHI3MH eBoowii. JIOCUTh JIeTaJIbHO BHUBYUTH
CUHTETUYHY 1 TOCTCUHTETUYHY TEOPIO €BOJIOIIII.

OCHOBHUMM 3aBJAHHAAMM HABYAJILHOI JAUCIHUIUIIHA €. OBOJIOJITH TECOPETUUYHUM
Ta (PaKTUYHUM MaTepiajioM 3 IPEeIMETy; IHTETPYBaTH Ha MiJICTaB1 BUEHHS PO €BOJIOIIII0
3HaHHA 3 0ararbox 010J0TTYHUX JUCIHUILIIH, IO BUBYAIUCS PaHIIIE.

3riJIHO 3 BUMOTaMU IPOrPaMH CTYAEHTH OBUHHI1

3Hamu:

— Teopito eBomonii Jlamapka

— Teopito eBomronii Jlapsina-Boinneca

— Cnoco6u BCTaHOBJICHHS! (h1JIOTEHETUYHHX 3B’ SI3KIB

CHHTETHYHY 1 TOCTCUHTETHYHY TEOPII0 €BOIIOLIT
— @akTH 1 Teopii MOA0 MIBUAKOCTI €BOJIFOITIT

®daxTH 1 TOpIi U0 NPUINH BUMUPAHHS
— daxTu 1 mosicHEeHHA ajanTaiil



emimu:
— AmnanizyBaru iH(OpMAIliI0 PO SBUIIE €BOIOLIT 1 HOTO MOSCHEHHS
— IlparroBatu 3 JiTeparyporo Mo MpeaMeETYy.

2. Kpurepii ouiHoBaHHs pe3yJibTaTiB HABYAHHA

[Ixana
€KTC

Kpurepii orniHtoBaHHS HAaBYAJIbHUX JOCSATHEHb CTYICHTA

ITMOOKO 1 MIIIHO 3aCBOIB MPOTpPaMHHUI Marepiajl 3 HaBYAJIbHOI JMCIUIUIIHU; BUYEPITHO,
MOCTIIOBHO, TPaMOTHO 1 JIOTiYHO #oro Bukianae. IIporHosye 1 mepeabadae MOAaIbIINI
X1J1 SIBUIIIA, ONTUCYE MOXKJIMBI HACIIJIKU, PE3YJIBTAaTH, 1[0 BUIUTMBAIOTH 3 HASIBHUX JIAHKUX. HA
OCHOBI IpOOJIEeMHOI cHTyallii, BUALISIE MpOoOIeMy, KOHCTPYIOE TillOTE3H 1 MepeBipse ix.
[Ipu 11bOMY CTYIEHT HE Ma€ yTPYAHEHb MMPU BIAMOBIISIX HA BUAO3MIHEHI 3aBIaHHS, BUTLHO
CHPABIIAETHCS 13 KIIACH(IKaLisIMUA, TUIOIOTISIMU Ta IHIIMMHU BUAAMHU 3aCTOCYBAaHHS 3HAHb,
MOKa3ye 3HAOMCTBO 3 MOHOTPadiYHOIO JITepPaTyporo, MPaBIUIbHO OOIPYHTOBYE MPUMHATI
pilIeHHs, BOJIO/I€ pi3HOOIYHIMH HAaBUYKaMH 1 IpUHOMaMH BUKOHAHHS MPAKTHYHUX POOIT,
BOJIOJIlI€ B TMOBHOMY 00cs31 crneuuiuHuM TMOHSATTEBO-TEPMIHOJIOTIUHUM —araparom
HABYAJIbHOI TUCIHUILTIHH.

TBEPJO 3HAE MPOTPAMHUI Marepiaj, TPaMOTHO W IO CyTi BHUKJIAJA€ HOro, sKUd He
JIOIYCKA€ CYTTEBUX HETOYHOCTEH Y BIAMOBIIAX HA MHTAHHS, MPAaBUILHO 3aCTOCOBYE
TEOPETUYHI MOJOKECHHS MPH BUPIIICHHI MPAKTHYHUX MHUTAHb 1 3a7a4, BICBHCHO BOJIOJIIE
HEOOX1THUMU HAaBUYKAMU 1 MPUHOMaMHU 1X BUKOHAHHS, KOPEKTHO BCTAHOBIIOE MPUYUHHO-
HACJIIKOBI 3B’ I3KU.

3Ha€ MPOrpaMHUN Marepian, rpaMOTHO W MO CyTi BUKJIAJae HOro, aje JOMyCKae AesiKi
HETOYHOCTI TMiJ Yac BiJIMOBiJi; MPaBUIBHO 3aCTOCOBYE TEOPETHUYHI IOJOXKEHHS TpU
BHUpIIIEHHI MIPAKTUYHUX MUTAHb 1 3a/1a4, BOJOIE HEOOXITHUMH HaBHYKAMH 1 MpUHOMaMH
ix BukoHaHHs. CaMOCTIIHO BIITBOPIOE 3HAHHSA 3 €JIEMEHTAMH MEPETBOPEHHS. 3aCTOCOBYE
iX y BHUIO3MiHEHIH, aje OnM3bKill 10 TUHOBOI CHUTYalii, OJHaK MOTpedye IOMOMOTH
BUKJIaa4a. Jlae CBOIO BIaCHY 1HTEPHpETAIlito Marepiany (MOsICHEHHS, KOPOTKUIM BUKJIAM).
'YMi€ BCTaHOBITIOBATH MPUYUHHO-HACIIIJIKOBI 3B’ SI3KH, 3[1HCHIOE TIEPEHECEHHSI JTIH.

Ma€ 3HAHHS JMIIE OCHOBHOIO Marepialy, ajleé He 3acBOiB HOro OKPEMHUX JeTaleH,
JIONyCKa€  HETOYHOCTI, HENOCTaTHbO  MpaBWIIbHI  (OPMYIIOBAHHS, MOPYIIEHHS
MOCJIIJOBHOCTI Y BUKJIaJ1 MPOTPaMHOr0 Marepiaiy 1 BiI4yBa€e yTPYIHEHHS NIPU BUKOHAHHI
NPAaKTUYHUX POOIT 1 pO3B’s3aHHI 33/1a4.

CaMOCTIMHO B1ITBOPIOE 1H(POPMAIIIIO Ta 3aCTOCOBYE ii y TUIIOBIN CUTYAIlll, ajle PU LBOMY
BUSIBJISIE HEBIIEBHEHICTh y CBOiX MigX. Ha ocHOBiI ¢akTiB poOMTH BHCHOBKH, ajie 3a
JIOTIOMOTOI0 BHMKJIaJjaya, HAMaraeTbcs 3poOUTH 3BIT PO BUKOHAHI Jii.

HE 3Ha€ OLUIBINOI YACTMHH MPOrPaMHOrO Marepiaiy, AOMycKae CYTTEBI MOMHIKH, HE
BOJIOJIIE Y JIOCTaTHbOMY 00Cs31 TOHSATTEBO-TEPMIHOJIOTIYHUM arnaparoM HayKH;
HEBIIEBHEHO, 13 TOMUJIKAMH BUKOHY€E MTPAKTUYHI 3aBJIaHHS; HE BMi€ HABOJAUTHU MIPUKIAIH 13
JKUTTSI Ta BCTAHOBJIFOBATH MPUYMHHO-HACIIIKOBI 3B’ SI3KHU; BIATBOPIOE 1H(GOPMAIIIIO JIHIIIE
HAa OCHOBI 30BHINTHBOT IMiTKA3KH.

FX

Ma€ 3arajibHe YSABJICHHS PO HABYAIBHY JMCIMIUIIHY, 3HAHHS MPOTPAMHOTO Marepianry
HOCHThH (PparMEeHTapHUI XapakTep, BIAMOBIII Ha 3aMUTAHHS JA€ «TaK» YU «HIY.




Po3noain 6aiB, iki OTPUMYIOTH CTYIEHTH

IS 3QJTIKY
N 3arajibHa
[ToTouHMI1 KOHTPOJIBL
Cyma cyma
PO3IJT 1
T1 T2 T3 T4 T5 T6 | T7 | T8 | T9 | T10 | TI1
10 5 5 5 5 5 5 515 5 5 60 100
Camocriiina po06ora
6 | 3 | 3 | 3 [ 3] 3 [3[3]3][4]°€6 40
T1, T2 ... T11 — Temu po3auiB.
Ikana oninroBanusa: HanionajaeHua ta ECTS
Cyma 6an133 34 BCL BHH Orinka ECTS Orinka 3a HaI[lOHAFHOKO MIKAJIO0
HaBYAJIBHOI JisSUTBHOCTI
90-100 A BIIMIHHO
82-89 B
74-81 C odpe
64-73 D .
60-63 E 3aJI0BLIIBHO
35-59 FX HE3a/I0BUIBHO 3 MOXKJIMBICTIO TOBTOPHOTO
CKJIQTaHHSI
1-34 F HE33aJI0BIJIHO 3 06OB’}I3KOBI/IM. MOBTOPHUM
BUBYCHHSM JTUCITUTUTIHA

3. 3aco0u AIarHOCTHKY pe3y/ibTaTiB HABYAHHS

3acobamu Ta ¢QopmMaMu OWIHIOBAHHSI €: YCHE Ta MKHCbMOBE OIUTYBaHHS,
TECTYBaHHS, y4acTh Yy JAUCKYCISX, pe3yJbTaTH BUKOHAHHS MPAKTUYHUX Ta CAMOCTIMHHMX

po0iT, ek3amMeH (3a 6uteTamu abo TECTyBaHHS).

OmiHioBaHHS 3HaHb, HABUYOK CTYJAEHTIB BpaxoBy€ BCi BUIU 3aHATh, SAKI
nepeadadeHi MPOrpaMol0 HABYAIBHOI JMCIUILUIIHU. 3arajibHa OIlIHKa 3 JUCHUTLIIHH
CKJIQJIAEThCS 3 MOTOYHUX OLIHOK, SIKI CTYIEHT OTPUMY€ MiJ Yac MPAKTUYHUX 3aAHSTh,
BUKOHAHHS 3aBIaHb CAMOCTIMHOI pOOOTH, KOHTPOJIBHUX POOIT Ta OLIIHKA OTPUMAHOI ITi]T

qac CKJIaJaHHs 3aJiKy.

le/IK.]IaHI/I TECTOBHUX 3aB/JIaHb AJA IMNOTOYHOI'0O KOHTPOJII0

1.  CrareBuM q7000POM MOSICHIOKOTHCS:
1. CrareBi o3HaKu
2. BTopunHI cTaTeBl 03HAKH
3. Bynb-sxi o3HakH
4. HaitOibI1 BayKIMB1 O3HAKH
2. Jlpetid reniB — 1ie pe3ysbrar:
1. Tloxubox BUOIpKHU
2. Ilpupomgnoro mo6opy




3. Iloroky renis

4. bopoTh0Ou 3a ICHYBaHHS

Hpeiid reHis:

1. 3pocrae 31 3MEHIIEHHSIM PO3MIPIB MOMYSLIT

2. 3pocrtae 31 301IbIIEHHSIM PO3MIPIB MOMYJISIIIT

3. He 3anexxutsb BiJ po3MIpiB MOIMYJIALIT

4. He BIuMBa€ Ha 9aCTOTH ajiejIiB B MOMYJISIT

Hpetid reHiB BinOyBa€eThCs:

1. Jlumre y Maiux MOMYJSIITisX

2. Jlumie y cepemHix 3a YUCEIbHICTIO MOMYIISITIIX

3. Jlume y BeTUKHUX MOMYIISIIAX

4. Y nomynsuiax Oynb-sKOTO po3Mipy

[cHyBaHHS MOJIEKYISIPHOTO TOJUHHUKA MOXKHA TTOSICHUTH:

1. [pupoauum go60pom

2. Npeiidom reHis

3. IloTokom reHiB

4. PanioakKTUBHUM PO3MaI0M

VY GilosoriyH1f KOHIEIIIT TOJITUITHOTO BUAY TOJJOBHUM KPUTEPIEM BHIY €
KpUTEpiit:

1. Mopdonoriunmii

2. lluronmoriunmii

3. PempoxyxruBHuUi

4. MonexkynsipHuii

3T1IHO MOJEJI aloNaTpUuYHOTO BUI0YTBOPEHHS:

1. Sk mpaBuio, CIOYATKY YTBOPIOETHCS Mpe- @ MOTIM MOCT3UTOTUYHA 130JIALI1S.
2. SIk mpaBUIIO, CIOYATKY YTBOPIOETHCA MPOCT- @ MOTIM MPE3UTOTUYHA 130ISII1SI.
3. Sk mpaBuiio mpe- 1 TOCT3UTOTUYHA 130JISIII1s1 YTBOPIOIOTHCS MapaiebHO.
4. Sk mpaBuIo, 01pasy YTBOPIOETHCS MPE3UTOTHYHA 13011115

3anuTaHHA MOTOYHOI0 KOHTPOJIIO 3 HABYAJIbHOI M CIUIJIIHH

1 Yomy BBa)KaeThcs, 1m0 (GiTOTEHETUYHI 3B'I3KM MOXJIMBO BIATBOPUTH JIUIIE Yy BUIISIIL
Kj1agorpam?

coO~NOoOUOTh WwWwN

[Ilo Take cecTpuHCHKI Tpynu?

UYu € Ha Ky1agorpami roJIoBHI 1 yO14HI TIKA?

[Ilo Take MOHO]1IEeTUYHA TpyNa B KJIaAUCTHIIL?

o Take anoMopdHuUii 1 eziomophHuii?

o Take nosnsipHicTh? SIKUM YMHOM BCTAHOBJIOETHCA MOJISIPHICTH?

[Ilo Take mpUHIIMI NapCUMOHII B KIaAUCTHLIL?

[Tosicautu BucniB JloGxancekoro: "Nothing in Biology Makes Sense Except in the

Light of Evolution".
9 Yu e eBomoris paktom? JloBecTu.
10 ba30Bi NOHATTS: MOMYJISALIS, TEHHUH Iy, aJleib.



11 Yacrtora anensi.

12 T'ennuii momximopdizm. [Ipuurau. CriBBIAHOLIEHHS MyTaIlld 1 moxiMopdizmy.

13 Yomy panimie Macitad mommopdizMmy HETOOITHIOBABCS.

14 Metonu BUMIpIOBaHHS MOIIMOPGI3MY.

15 Terepo3urotHicTh. BuzHauenns. Uu 3 BU3HAUCHHS BUILIUBAE 110 HAMPUKIA Y JIFOIUHU
7% TeTepo3uroTHUX 0coouH — 93% romMo3UroTHUX?

16 3axon ['apni—Baitnb6epra.

17 Inei Men30ipa i UeTBepikoBa.

18 Buecok Xomzeitna, ®imepa, Paiita.

19 TonoBHi aBTOpY CUHTETUYHOT TEOPIi.

20 Ocnogni monoxxennss CTE.

21 Yomy momynsiisi (a HE OPTaHi3M) € CIPABXKHbOIO OJTUHUIICIO €BOJIOIIT?

22 YoMy eBOMIOIIHUI MEXaHI3M € TBOETAITHUM, 1110 IIe Take?

23 MyrTaiii: BU3BHaYEHHS, MPUYUHU, YaCTOTA, BIPOTIAHICTh 30€pEKEHHS Y TCHHOMY ITYJIL.

24 Tlomimopdizm. MeToau BUMIpIOBaHHS, OJUHUII BUMIPIOBAHHS, 3HAUCHHS.

25 BumnanakoBicTh MyTarlii, BIUIUB Ha IPUCTOCOBAHICTD.

26 Jlymumikaiiii — HalOUIBIT BaXKJIMBUN JJIS €BOJFOLIT THIT MYyTaIlii.

27 Tomeo3ucHi MyTartiii. Hox-renu ix eBoJtoniifiHe 3Ha4YeHHS.

28 MADS-box rean, ABC-monens.

29 Mikpo- 1 MaKpoMyTaIlii, CaabTaIliOHI3M.

30 EBomroriiine 3Ha4€HHS XPOMOCOMHUX TEepeOyI0B.

31 BHyTpiIIHROBUAOBUH MOTIK TeHIB: IIJISXH 1 3aKOHOMIPHOCTI.

32 TloTik TeHiB — HKEPEIo HOBUX ajieNiB (Ha MPUKIIA/Il BipyCy TPHUITY).

33 EBomrorniiiHe 3Haue€HHS BHYTPIIIHHOBUIOBOTO TTOTOKY T€HIB.

34 TopuszoHTanbHUH TIOTIK TEHIB: MIIAXHM, 3aKOHOMIPHOCTi, E€BONIOIIHHE 3HAYCHHS.
(PononcuH, pepMeHTH HEMATO, O/1ET0IAH1 KOJIOBEPTKH )

35 B. Bepnancbkuii aprymeHTyBaB, mo Oiocdepa He moxke ckiagarucs 3 1 Bumy. Tomy
KUTTS 3'IBUIIOCS Ha 3eMull Yepe3 MaHCIepMit0, BHACIIOK sIKOi TiaHeTa Oyna "iHdikoBaHa"
oJIpa3y KOMIUIEKCOM BUIIB. UM € 11ei apryMeHT Ha KOPUCTh MaHCTIEPMii HEOXUTHUM?

36 Pemmikarop — omuHHI n060py. Pemikaropu 1 <<rtpaHcmopTHi 3acoOu>>. [[o0ip
PEIUTIKaTOPIB in Vitro.

37 Busnauenns no6opy. BinHocHa npucrocoBanicTs. [IpoanamnizyBatu ysiBjIeHHS po 100ip
SK BUYKUBAHHS HaMOLIBII MPUCTOCOBAHOTO.

38 Ilnara 3a mo6ip 3a Xonaeitnom. dyHaamMeHTanbHa TeopeMa n1o00opy Dimepa.

39 Tlapa3uTnuHi perTikaTopH.

40 Ansrpyizm. [loscHenHs yepes KoedilieHT CopiIHeHOCTi. EycoIiaibHICTb.

41 EroicThuH1 peruiikatopu: KOHKypeHiis aneniB. J[oOip Ha ¢ikcaiiro/enimMinaniio; 100ip
Ha CTIMKe CIIBICHYBaHHS aJelliB.

42 KinbkicHi o3Haku. Dopmu 1000py KIIBKICHMX O3HaK: CTaOUI3YIOUUHM, PYLIIAHUMN,
JOUA3PYNITUBHUM.

43 CrareBuii 1001p.

44 Jlpeiid TeHiB — pe3ynbTaT NOXUOOK BUOIPKH; CIIPSIMOBAHICTh Jpeidy TeHiB.



45 Jlpeti¢ reHiB 1 MOJNIEKYASPHHUM TOAMHHUK.

46 BB Ha IHTEHCUBHICTH JApeidy Manoi edekTuBHOI uncenbHOCTI. Edekt msmkoBoi
muiiku. Egekt 3acHoBHUKA.

47 Ponb npeiidy 1 1000py B eBodoriii. Teopis HEUTPaTbHOCTI MOJCKY/ISPHOIT €BOJIIOLII].

48 KoanecreHiis, MITOXOHJIpiajibHa €Ba, Y—XpOMOCOMHUM Aam.

49 Jlpetid reHiB — pe3ynbTar MoXudoK BUOIPKH; CIIPSIMOBAHICTh Apeidy reHiB.

50 J[peti reHiB 1 MOJICKYISIpHUN TOAUHHUK.

51 BmnmuB Ha iHTEHCHBHICTH Aperdy Manoi edexktuBHOT yucenbHOCTI. Edekt msmkoBoi
mmiiku. Edext 3acHoBHUKA.

52 Pomnb apeiidy 1 1o6opy B eBorortii. Teopis HEHTPAIBHOCTI MONEKYIISIPHOT €BOJTFOITI.

53 Koanecnentiis, MiToxoHapiaibHa €Ba, Y—XpOMOCOMHUMN AnlaM.

54 Yomy mepexia 3 OJHOTO aJJanTUBHOTO MIKY JI0 1HIIIOTO € CKIaHUM?

55 Yum MokHA BBaXKATH €K3aNTAIlIIO aJlanTaIlielo (apryMeHTynTe)?

56 HaBeniTh 1 KOPOTKO OMUIIITh MPUKIAJ aJANTUBHOI pajiailii, SKUW HE 3raayeTbcs y
JIEKIi.

57 Kpearmionizm. YUu € kpealioHi3M CyMICHHUM 3: SIBHIIIEM €BOJIOLII, TEOPIEIO €BOJIIOIIII,
HayKOIO B3arai?

58 Ictopis i1ei camozapomxeHHs B 6iosorii. Yu € camo3apoakeHHs HAyKOBOIO T1OTE3010?
Hlo moBomaTh 1 1O CHPOCTOBYIOTh eKcriepuMeHTH [lacTepa 11040 MOMKIMBOCTI
CaMO3apOIKEHHS?

59 T'inore3a maHcmepmii, apryMeHTH Ha ii KOpUCTh. CHIIBHI 1 cIa0Ki acIEeKTH TIiMOTe3u
MaHCIepMii.

60 Ilo Take xwurra? YoMy NUTaHHS BUHUKHEHHS JKUTTS € TOB'I3aHUM 3 MUTAHHSIM
BUHHUKHEHHS PEIUTIKAaTOpiB?

61 Etamu paHHBOI €BOMIOIT KUTTSA. AKCIOMH TeOpiil peOiOTHIHOI €BOITFOITI.

62 AOGioTHYHMI CHHTE3 O10JIOTIYHUX MOHOMEPIB 1 TIOJIIMEPIB.

63 ABTOKATAMITHUYHI HHUKIA — MOXJIMBI IONMEPEAHUKH OloMoriyHux cucTeM. [imoresa
3aIi30-cipyaHoro cBiTy Bexrtepcxoiizepa. ['imore3a muHKOBOTO CBITY MynbKipkaHsHa 1
["anbnepina.

64 T'inore3a PHK-cBiTy, aprymeHnTH Ha ii KOPHUCTD.

65 T'imore3u rineprepmodinbHoro Exema 1 rimeprepmodinbHoro Hos, Ha yomy BOHHM
IPYHTYIOThCS?

66 Yomy xkutTs, cKopitie 3a Bce, moyasnocs 3 PHK a ne 3 JIHK?

67 YTBOpeHHs NMPOTOKIITUH. BUHUKHEHHS cuHTE3y OiKiB. EBomtolis pubocom.

68 Epomroris kiaiTiaM 3rigH0 3 KaBanbep-Cmitom.

69 HaBeniTh apryMeHTH SIK Ha KOPUCTb, TaK 1 MPOTH TIMIOTE3U NMEPIIOCTI EBKAPIiB.

70 «XumepHa» MozieNb YTBOPEHHS €BKapiiB.

71 Teopis nocnigoBHUX eHa0ocuMO1031B JI. Mapreric.

72 Teopis MOXOMKEHHS MITOXOHIAPIM 1 IUIACTH], apTYMEHTHU Ha ii KOpUCThb. [lepBuHHI i
BTOPWHHI IJIACTUAM (XJIOPOILIACTH).

73 JlaiiTe aHai3 rinoTe3u BipyCHOTO MOXOKSHHS sIpa.



74 Tinmore3a Kapna Beyza (Woese) ¢popmyBaHHS TpbOX THUIIIB KIITHH («KpUCTaTi3aIis» 3
IIPOTEHOTH ).

75 OnuuiiTe MEXaHI3M Ta €Tanu KUCHEBO1 peBOMIOINIi (3MiHA arMocdepH 3 BIJIHOBHOI Ha
TaKy, 1110 MICTUTh BIIbHUM KUCEHB).

76 JluHamika KOHIEHTpaIlii KUCHIO B arMocdepi BOpomoBk icTopii 3emui, ii MPUYMHHU 1
OloJIOT1YH1 HACHIIKH. SIK MOXXKHA TOSICHUTH TIraHTU3M 3a3BUYail JIpIOHHUX OpPTraHi3MIB Y
KapO6oni?

77 Eonn. OcoOamBOCTI 610TH WX €OHIB. 3 UMM IIi OCOOIMBOCTI MOXKYTh OyTH TTOB's13aHi1?
78 Enmiakapii. Emiakapcbka 6iota. BengoGiontu, ix oco6muBocTi. OCHOBHI Tpymu
BEHI0010HTIB, 1X TIPEICTABHUKH.

79 OxapaxTepusyiite KeMOpiiicbkuil BHOYX, IMpOaHaNi3ylTe HOro MOMJIHMBI MPUYHHH.
Crpo0yiiTe mosicHuTH, YoMy Ha KemOpiiichbkuii BUOYX JOBEIOCS TaK JOBTO YeKaTH (OIM3bKO
TPHOX MUTBAPAIB pokiB)? He3puuaiitHi keMOpifiChbKi TBAPHHHU.

80 MoBenith uu crpoOyWTe CIPOCTYBATH TBEPIKEHHS EBOJIIOIIOHICTIB MPO MOXOIKCHHS
JIIONIMHHU B1J] TBApUH.

81 JlaiiTe oOrpyHTOBaHY BiAMOBIIb HA «IUTAYE» MUTAHHS: «HOMY, SKIIO JIFOIWHA BUHHUKJIA
B1Jl MaBITH, Cy4acHI MaBIU HE MEPETBOPIOIOTHCS HA JIIOAUHY 7>

82 Epodroriisi TOMiHOIIIB 1 TOMIHI 22—9 MITH. POKIB TOMY.

83 T'omininum. bineais, MOXIMBI IPUYUHU i1 BAHUKHEHHS, 3HAUCHHS JJISI €BOJIFOIT JIFOIUHHU.
84 Ilepii roMiHIHU: CaXxelbaHTPOI, OPPOPIH, APAIMITEK.

85 ABCTpanomiTeKku, roJI0BHI HAPSIMKHU IXHBOT €BOJIOIT1.

86 Ilepmi mromu, ix eomrortis: Bim Homo habilis no H. erectus. JlroguHa mpsMoxoas4da 3
drnopecy.

87 HeannepTtanbiii.

88 lllo BimoMO T™pPO BHHHUKHEHHS JIIOAWHM cydacHoro tumy? [laiite anami3
MYJBTHUPETIOHATBHOI 1 MOHOIIEHTPHUYHOT T110TE3.

89 Ownrorene3 1 (ijoreHe3, BU3HAYEHHS, MpoOiema criBBigHomEeHHA. DimoreHeTnyHa
PETEHIIis, TPUKJIAJAN PETEHIlT HA TECHETUYHOMY, EMOPIOHATILHOMY, 1.T. 1. PIBHSX.

90 «biorenernuHMit 3aKOH». YMOBH BUKOHAHHS 010T€HETHYHOTO 3aKOHY. [I[pyunHM ysBIICHB
['exkens mpo 30epexeHHs] B eMOpioreHe31 03HaK JOPOCIHX MPEIKIiB.

ITuTaHHs MiACYyMKOBOr0 KOHTPOJIIO 3 HABYAJBHOI JUCIHILTiHI

1 Jennporpamu. Knagorpamu 1 ¢utorenetnyni nepesa. KopeHeBi 1 HEKOpEHEB1 JiepeBa.
CeCcTpHHCBKI FpyIH.

2 1o Ttake MoHO(iIeTHYHA rpyna B KIAAUCTUII? B yoMy pi3HMIIS MK TPagUIIHHOLO 1
KJIAIUCTUYHOIO KOHIIETIIIEH0 MOHO(1T1i?

3 Anomopduuii 1 resiomopduuii cranu o3Hak. [lonsipHiCcTh, METO/IM 1i BCTAHOBJICHHS.
[TpuHIMT TapCUMOHIT B KJIaAUCTHIII.

4 Etanu KIaJucTUYHOTO aHaii3zy. Meton moOynoBu kinagorpamu [ eHHira.

5 ba30Bi MOHATTS CHHTETUYHOI TEOPIi €BOJIIOIIIT: MOy, TEHHUN Ty, ajellb, 9acToTa
aJeriB.



['ernuii momiMopdi3m: BU3HAUEHHS, METOIU OLIIHKH, T€TEPO3UTOTHICTh, SNP.

3akoH ["apni—BaiinGepra.

OcnogHi nonoxxennst CTE.

MyTariii: BU3HaUYEHHsI, MPUYUHH, YaCTOTa, BIPOT1AHICTh 30€peKEeHHS Y TCHHOMY ITYJII.

10 BunaakoBicTh MyTallii, BIUTUB MyTaIliil Ha IPUCTOCOBAHICTb.

11 Hymuikariii — HaiOUIbII BaXKJIUBUH TSI €BOJIFOIIT TUIT MyTaIlii.

12 TomeosucHi myrarii. Hox-renn ix eBomoriiine 3HadeHHs. MADS-box rean, ABC-mo-
hi (S 19

13 Mikpo- 1 MakpoMmyTaIllii, cajabTaiioHi3M. XpOMOCOMHI MepedyaoBau, iXHE €BOJIOLINHE
3HAYCHHSI.

14 BHYTpINIHROBUOBUN TMOTIK I'€HIB: IUIAXU 1 3aKOHOMIpHOCTI. [IOTIK TeHiB — jKepeno
HOBUX aJIeNliB (Ha MPHUKJIAJl Bipycy Irpumy). EBomroliliHe 3HaUY€HHsI BHYTPIIIHHOBUIOBOTO
MIOTOKY T'€HIB.

15 Topu3oHTaJIBHUI TMOTIK TEHIB: UUISIXH, 3aKOHOMIPHOCTI, €BOJIOIIfHE 3HAYEHHS.
(Pomoricun, hepmenTu HEMaTOA, O1€TOITHI KOJIOBEPTKH )

16 XuOHICTH ysABIEHHSA PO 00Ip K BUKUBAHHS HAHO1IBII MPHUCTOCOBAHOTO.

17 Penmikatop — oxauHuus pAo0opy. Permmikatopu 1 "TpancnoptHi 3acoou”. J{o0ip
pEIuIiKaTopiB.

18 Bwusznauenus n060py. BigHOoCHA MPHCTOCOBAHICTS.

19 Tlapa3zuTudHi peruIiKaTopu.

20 Anprpyizm: (heHOMEH i TOSICHCHHS.

21 EroicTuyHi perunikatopu: KOHKYPEHIIiS ajeliB.

22 KinbkicHi o3Haku. @opmu 1000py KUIBKICHUX O3HAK.

23 CrareBuii 1001p.

24 Jlpetid reHiB — pe3ynbTaT NOXHOOK BUOIPKHU; CIIPSIMOBAHICTH Apendy reHis.

25 Jlpeti reHiB 1 MOJNEKYJIIPHUN TOAUHHUK.

26 BB Ha 1HTEHCUBHICTH Apeidy manoi edekTuBHOI uyncenbHOCTl. EdekT musmkoBoi
muitku. Edext 3acHoBHUKA.

27 Ponb apeiidy 1 no6opy B eBodtoirii. Teopist HEUTPaTbHOCTI MOJIEKYJISIPHOT €BOJIIOIII1.

28 KoanecreHiis, MiTOXOHApianbHa €Ba, Y—XpOMOCOMHHI Alam.

29 bionmoriyHa KOHIIEMIIisl MTOMITUITHOTO BHUY, ii IepeBaru i HeMOMiKH.

30 PenpomykTuBHA 130711151, MEXaHI3MH, 3B'SI30K 3 BUAOYTBOPECHHSIM.

31 AnonarpuyHe BUIOYTBOPEHHS, Bl CTa/il BUIOYTBOPEHHS, IPUKIIA/IH.

32 CummnaTtpuyHe BUIOYTBOPEHHS, HOTO MEXaHi3MHU.

33 Mikpo- 1 MaKpOEBOIIOLIis, iX CITIBBITHOLICHHS 3 BUAOYTBOPEHHSIM.

34 I'pamyani3m 1 mepepuBYacTa piBHOBAra.

35 Crazic, fioro npukIaau. 3MiHH IT1]1 YacC CTa3icy.

36 I'pamyanbHi 3MiHH, IX TPUKITA]IH.

37 Kpeamionizm. Un € kpeairioHi3M CyMICHUM 3: SIBUIIEM €BOJIOIli, TEOPIEIO €BOJIOILI,
HayKOIO B3araji?

O© 00N



38 Icropis i1ei camo3zapomxeHHs B 6iomorii. Yn € camo3apo/KeHH HayKOBOIO TIOTE30107
[Ilo nmoBomATh 1 WIO CHOPOCTOBYIOTH exkcnepuMmeHTH Ilactepa 1100 MOXKIMBOCTI
CaMO3apOJIKCHHS ?

39 Tl'inore3a maHcnepmii, apryMeHTH Ha ii KOpUCTh. CHUJIbHI 1 cJa0Kl aCMeKTH TINoTe3U
MaHCIepMii.

40 o Take >xutta? YoMy NHUTaHHS BUHUKHEHHS KUTTS € IMOB'S3aHUM 3 TMHUTAHHIM
BUHUKHEHHS PEILIIKaTOpiB?

41 Eramnu paHHBOI €BOJIONIT KUTTSA. AKCIOMU Teopm npe610THqH01 €BOJIIOII].

42 AGioTuuyHUIl cMHTE3 010JIOTTYHUX MOHOMeplB 1 IOJTIIMEPIB.

43 ABTOKaTadITHUHI UUKIM — MOXIIMBI TMONEPETHUKU OlojoriyHux cuctem. [imoresa
3aITi30-cipuaHoro cBiTy Bexrtepcxoitzepa. I'imore3a mMHKOBOTO CBITY MynbKimkaHsIHa 1
["ampniepina.

44 Tinore3za PHK-cBiTy, aprymeHTH Ha 11 KOPHUCTb.

45 T'imore3u rineprepmodinbHoro Enema 1 rinmeprepmodinbHoro Hosi, Ha domy BoOHU
IPYHTYIOThCS?

46 Yomy xutT4, ckopiiie 3a Bce, novanocs 3 PHK a ne 3 JIHK?

47 YTBOpeHHS NPOTOKIITHH. BUuHUKHEHHS cuHTe3y OUTKiB. EBoo11ist pubocoM.

48 MexaHi3M Ta eTanu KHUCHEBOI PEBOIIOIIT (3MiHa aTMoc(epHu 3 BIIHOBHOI Ha Taky, IO
MICTUTh BUIBHHM KUCEHb). J[MHaMika KOHIIEHTpallli KUCHIO B aTMOc(epi BOPOIOBK 1CTOPIi
3emuni, 11 mpuurHM 1 O10J0TIYHI HACHiAKH. SIK MOXXKHA IOSCHHUTH TIraHTU3M 3a3BUYait
npiOHKX opraHizmiB y KapOoHni?

49 Eonu. Oco6mmuBoCTi 010TH ITUX €0HIB. 3 YUM I1i 0COOTMBOCTI MOXKYTh OyTH ITOB'sI3aH1?
50 Eniakapii. Emiakapceka 0iota. BenmoOionTH, ix ocoOmuBocti. OCHOBHI Tpymnu
BEHJI0010HTIB, 1X IPEICTABHUKHU.

51 OxapaxrtepusyiiTe KeMOpPIUChKHI BHOYX, MpOaHANIZyHTE€ HOro MOXIIHUBI MNPUYUHHU.
CnpoOyiiTe nosicHuTH, YoMy Ha KemOpiiicbkuii BUOYX AOBEIOCS TaK JOBIo YyekaT (O1IM3bKO
TPHOX MITBSAPAIB poKiB)? He3puuaiini KeMOpIACHKI TBAPUHH.

52 JloBeniTh 4u CHpOOYWTE CIPOCTYBATH TBEP/KEHHS €BOJIOIIOHICTIB MPO MOXOMKEHHS
JIIOIWHY BiJl TBApHH.

53 JlaiiTe 0OrpyHTOBaHY BIATOBIIb HA «IUTAYE» MUTAHHS: «HOMY, SKIIIO JIFOIWHA BUHHUKJIA
B1Jl MaBITH, Cy4acHI MaBIU HE TIEPETBOPIOIOTHCS HA JIIOAUHY ?»

54 EpoJroriisi TOMiHOIIIB 1 TOMIHIT 22—9 MITH. POKIB TOMY.

55 Tomininum. bineais, MOXIMBI IPUYUHU i1 BAHUKHEHHSI, 3HAYCHHS JISI €BOJTFOLIT JIFOIUHHU.
56 Tlepiri roMiHIHM: CaxeTbaHTPOI, OPPOPIH, apIIMIiTeK.

57 ABcCTpanomniTeKu, TOJIOBHI HAMPSMKH IXHbOI €BOJIOLII.

58 Ilepun mronm, ix eBomtouist: Big Homo habilis no H. erectus. Jlvomuna npsimoxojsya 3
drnopecy.

59 Heannepramiblil.

60 [Ilo BiZOMO mNpO BHUHMKHEHHS JIOAMHU cydacHoro Tuny? Jlaiite anaimi3
MYJIBTHPETIOHATBHOT 1 MOHOIIEHTPHUYHOT T1MOTE3.



4. Ilporpama HaBYAJIbHOI TUCUMUILTIHA
4.1. Indpopmaniiinuii 3MiCT HABYAJIBLHOI JUCHUILIIHA

Tema 1. ®Dinoreneruxa. Kiaagucruka. ToxoreHeTwyHi 1 (UIOreHETHYHI 3B'S3KH.
OinoreHetnyni 3B's3ku (DP3) 1 TakcoHOMiuHa iepapxis. EBomrowiiiHi nepeBa, a0o
nenaporpamu. Knanorpamu 1 dinorenernuni nepesa. CectpuHchki rpynu. MoHooinis B
KiagucTuill. AnomopdHuit — rmie3ioMopHul ctaHu o3Haku. [IpuHIUI mapciMoHIi B
kinaguctuilil. [lomspusamis o3nak. [TobynoBa kiramorpamMu Metoaom [ eHHira.

Tema 2. CunreTuyHa Teopisi eBoswouii. OCHOBHI TBEPIKEHHS CHHTETHYHOI Teopii.
I'enn, myrtamii, anenmi. [lpuknax: amemi HBB. Kapiotun, xpomocomu, reHu, aniedmi.
lennnii myn. Yactora anens. I'ennuit momiMopdizm. [eTepo3UrOTHICTE — OTUHUILA
nosimopdizmy. SNP.2

Tema 3. Myrauii i norik reniB. Yactora mytaniii. BiporinHicte 30epexeHHs MyTallii.
Hymmikamii  okpemux reHiB. Jlymimikaimii TeHOMIB. XpOMOCOMHI IepeOyIoBu 1
BUJIOYyTBOpeHHsI. [1OTiK TeHiB: 3BUYaliHUW 1 TOpU3OHTaIbHUN. EBOIONIHE 3HAYEHHS
BHYTPIIIHHOBUAOBOIO MOTOKY TeHiB. [IOTIK TreHiB He mnepenikopkae audepeHIiaii.
[opuzonTtansuuit notik rexiB. [lnsxu 1 3navenns ['TIT.

Tema 4. Ilpuponnumii m06ip. [do0ip — BuOIpKkOBE PO3MHOXKEHHS PEILIIKATOPIB.
Bignocna mpuctocoBaHicTh. [lnara 3a go0ip 3a XomaeitHom. dyHnameHTanbHa (abo
ocHOBaHa) Teopema nobopy dimepa. AnbTpyisMm. EycomianbHICTh — eKcTpeMaIbHUN
anbTpyizm. Jo0ip Ha ¢ikcauiro/emminanito anens. KiabkicHi o3Haku. @opmu 1000py
KUTbKiCHUX o3HaK. Ctabimizyrounit 1o6ip. CrareBuid 100i1p.

Tema S. Jlpeiid renis. [lpeiid reHiB — pe3ynbrar noxubok BuOipku. Jpeld reHiB i
MOJIEKYJIIpHUA TOAMHHUK. Edexr msimkoBoi mmiiku. Edext 3acHoBHuKa. Teopis
HEUTpaNbHOCTI MOJIEKYsipHOI eBomolii. [ eneTnueckuit aBrocton (Genetic hitchhiking).
Koanecuenuis. MiToxonapianbHa €Ba. Y-XpoMOCOMHUI Aam.

Tema 6. BupoyrBopenHsi. bionoriuna xonneniis nomitunHoro Bugy (BKB).
[Tosicuennst BKB. IlepeBaru BKB. Xu6u BKB. PenpoxykruBHa i305s11is. AjonarpuyHe
BUJI0YyTBOpEeHHs. CUMITaTPUYHE BUIOYTBOPEHHSI.

Tema 7. Temnu eBomromii. IlIBugkocTti MopdoIOriyHOI €BOJIONII, OIWHUII
BumiproBaHHs. [lapanokc Xonmeina. TakcoHomiuHi mBUAKOCTI. ['opoTenis, Taxitemnis,
Opanmitemis. AJaNTUBHI 30HM 1 KBaHTOBA €BOJIONISA. TaKCOHOMIUHI IIBHUIKOCTI Y
®danHepo3ol.

Tema 8. Bumupannsa. @oHOBI 1 MacoBl BUMHUpaHHA. TpHUBANICTh XKUTTSA BUIIB. 3aKOH
cTanocTi BuMupaHHs. Benuki Bumupanss. [I[pyunHu BeMMKUX BUMUpPaHb. EBoroLiiiHe
3HAYCHHS BEJUKUX BUMHpaHb. BUMHpaHHs 1 TAKCOHOMIYH1 IIBUJIKOCTI €BOJIIOITI.

Tema 9. Apanraunia. I[lonstrs anantamii. Ilpeagantamis. HobGip 1 amamraris.
[Tanaganramionizam. CryneHi JOCKOHAJIOCTI ajanrarii. JluBepreHiis, pamiaiis,
napajuenisM. AJanTUBHA pajiiallisl J1apBiHIBCHKUX B'IOPKIB. AANTHUBHA paaiallis UXJIiI.
[Tapanenizm. I'imote3a YepBonoi Koponesu. Koananrariiis, koeBostoisi KopiioreHis.
Tema 10. Iloxom:kenHss xutTsl. Busnauenns oxwurra. [imoreza PHK-ciry.
ABTOKaTaTITUYHI [IUKIU-PETUTIKATOPH.



Tema 11. BunukHeHnHs Jroaunu. [lonoxeHHs TIOQUHN y OpraHiyHOMY CBITi. [oMiHigH.
Agsctpanoniteku. [lepuri monyu. BUHUKHEHHS JTIOIMHUA Cy4acHOTO THITY.

4.2. CTpyKTypa HABYAJIbHOI JUCHHUILTiHI

KinekicTs roqua
Jenna popma 3aouHa popma
Ha3pu 3MicTOBUX MOAYIIIB 1 TEM o y TOMY YHUCIT o y TOMY YHCIT
= = = o =1 = = o
Tema 1. dinoreneruka. Kitagucruka 16 4 2 10 14 2 12
Tewma 2. CuHTETHYIHA TEOPis €BOJIOMIT 14 2 2 10 | 16 2 2 12
Tema 3. Myrariii. [lotik reHiB 16 2 4 10 12 12
Tewma 4. [Ipuponuuii 106ip 9 2 2 5 12 12
Tema 5. Jlpeiid renis 9 2 2 5 12 12
Tema 6. BunoytBopeHHs 2 2 5 12 12
Tema 7. Temmu eBoroLil 14 2 2 10 12 12
Tema 8. Bumupanus 9 2 2 5 12 12
Tema 9. Apanraris 14 2 2 10 14 14
Tema 10. BUHUKHEHHS )KUATTS 21 2 2 2 15 16 2 14
Tema 11. BunukHeHHS TIOANHI 19 2 2 15 18 2 2 14
Ycboro roouH 150 24 | 24 2 | 100 | 150 6 4 2 138
TemMu NPaKTUYHUX 3aHATH
0 KinexicTs roanu
3/m Haspa Temn Jenna dopma 3aouna popma

1 | ®inoreneruka. Kimaguctuka 2

2 | CuHTeTHYHA TeOopis eBOTIOLIT 2 2

3 | Myrauii. [ToTik renis 4

4 | Ilpupoauwuii 106ip 2

5 | HApeiid renis 2

6 | BunoyrBopeHHs 2

7 | Temnu eBosroIIi1 2

8 | Bumupanus 2

9 | Anmanraris 2

10 | BUuHMKHEHHS KUTTS 4

11 | BuHUKHEHHS JTIOAWHHA 4

Ycboro roxuH 24
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