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1. OUC JUCIUATIIITHA

Po3noais rogun 3a HaBYAJILHUM

HaiiMeHyBaHHSI NOKA3HUKIB IJIAHOM
Jlenna ‘ 3aouna
Jlexuyii:
Kinvxicmo kxpeoumis: 7
P 50 | 10
Mooynis:2 IIpakmuuni 3anuamms.
3azanvua xinbkicms 200un:210 52 ‘ 10
Pix susuenns oucyunninu 3a HA8UATLHUM JlabopamopHui sanamms:
naanom. ‘
Ceminapcoki 3anamms.
Cemecmp:1-2 P ‘
Tudicnese naganmagicents (200.): Koncynomayii:
- aynuropHe:3,47 2 ‘ -
- camocTiiiHa po6ota:3,53 Inousioyanvmi 3anammsi.

Dopma nidcymMKo8020 KOHMPOIO:
3alIK, eK3aMeEH

Camocmitina poboma:

Moea naguanus:ykpaincovka

106 | 190

2. META JUCHATIITHA

Ilpeamer BHUBYCHHS HABYAIBHOI AMCIUILIIHU: OCOOJUBOCTI JKHTTEMISITBHOCTI
KUBUX OPTaHI3MiB.

Mera BUBYEHHS IUCHUIUIIHU TIOJSTae y (GOpMyBaHHI 3arajibHUX 3HaHb IPO
npupoay, (opmyBaHHS OakaHHSI Ta HEOOXITHOCTI Mi3HAHHS OyAOBH 1 (PYHKIIIH
KUBHUX OpPraHi3MiB, X B3a€MO3B’SI3KiB, TYMaHICTHUHUX 17€H, €KOJOTTYHOTO CIOCO0Y
MUCJIEHHS, 3[I0POBOT0 CIOCO0Y JKUTTA; CTBOPEHHSI Y CTYJEHTIB PO3yMIHHSA OCHOBHHUX
HaMpsMKIB Ta HEOOXI1THOCTI CTAJIOT'O PO3BUTKY.

IlepenymoBu [jisi BUBYCHHS JWCIUIUIIHA - OBOJIOAIHHA  (haxoBUMU
KOMIIETEHTHOCTSIMU, IO (OPMYIOThCSA IMiJI Yac BUBYEHHS IUCHUIUIIH CEepeAHbOI
IIKOJIM TPUPOJHUYOTO CIPSIMYBaHHS.

MixkaucuumiaiHapui 3B’sI3kM  OCHOBH  (pimocopchKkMX 3HaAHb, IIEJArorika,
TICUXOJIOTisI, BCTYII JIO CIICIIaIbHOCTI, 01010T1YHA XIMisl.

3. OYIKYBAHI PE3YJIbTATU HABYAHHA

Indopmaniss Npo KOMIETEHTHOCTI Ta BiAMOBIAHI iM MporpamMHi
pe3yJabTAaTH HABYAHHSA 32 IMCIUIIIHOKO

lIngp lingp
KoMIIeTe KomnerentHocTi nporpa IIporpamsi pe3yabTaTu
HTHOCTI MHHX HABYaHHA

pe3yJbTaTiB

3aranabHi komnerenTHocTi (3K)




3K 6 3HaHHSA Ta PO3yMIiHHSA ITPH 8. 3HaTH POJb XKUBUX OpPraHi3MiB Ta
IIpeIMETHOL obmacri Ta 010JIOT1YHUX CHCTEM PI3HOTO PiBHA
pPO3yMIHHS npodeciiinoi y KHUTTI CyCTIbCTRBA, ix
TiSUTBHOCTI. BUKOPHUCTAHHSI, OXOpOHY,

BiJITBOPEHHSI.

3K 11 31aTHICTH BUHUTHUCSI 1 [TPH 17. | Ymitu 3HaxomuTH, oOpoOIsITH Ta
OBOJIOZIBATH Cy4YaCHUMH aHajizyBaTtu iHGOpPMAIliI0 3 PI3HUX
3HAHHSIMH. TDKEped, HacamIiepes, 3a

JIOTIOMOT' OO iHopMariiHuX
TEXHOJIOTIH.

I1IPH 22. | Bonoxnitu iHdopmariiino -
KOMYHIKallIHHUMH ~ TEXHOJIOT1SIMH
HaBYaHHSI 1 3acTOCOBYBAaTH IX Y
HaBYAJILHOMY Tporeci 3 0ioJorii,
¢bi3ukn  Ta  XiMmii;  CaMOCTIHHO
BMBYATH HOBI MHUTaHHS O10JIOrI],
Gbi3ukm, XiMmii 3a pi3HOMAHITHUMU
iH(pOpMAaLIITHUMU JKEpeIaMH.

[1PH 24. | Bytu 31aTHUM BUYMTHCA YHPOIOBXK
KHUTTA 1  BIOCKOHAJIOBAaTH 3
BUCOKMM pIBHEM aBTOHOMHOCTI
3m00yTi Mg 4Yac ~— HaBYAHHSA
KOMIIETEHTHOCT1;  YCBIZJOMJIIOBAaTH
COLliabHY 3HAYYIIICTh MalOyTHBOI
npodecii, c(hopMOBaHICTh
MOTHUBAIIT hi (0] 3IIACHEHHS
npodeciiHol NiTbHOCTI.

DK 1 3/1aTHICTh olrepyBaTu I[IPH 1. |3natu OiojoriyHy Ta XIMIYHY
MOHATTSIMH, 3aKOHaMH, TEPMIHOJIOT1I0 Ta Cy4acHy
KOHIICTIIISIMH, ~ BYCHHSMH 1 HOMEHKJIATYpY; JIEMOHCTPYBaTH
TeopisiMH 6ios10T1i; 3HaHHS Ta  PO3YMIHHS  OCHOB
KOPHUCTYBaTUCS CHMBOJIKOIO 1 3arajbHOI Ta TEOPETUYHOI (DI3UKH.
CY4YacCHOIO TEPMIHOJIOTIE0 ITPH 13. | Po3B’s3yBaTH 3ajaui pi3HUX PiBHIB
XIMIYHOT MOBH; CKJIATHOCTI  IIKUIBHOTO  KypCy
BUKOPHUCTOBYBaTH 6ionorii, (i3uKu, XiMii; BOJOAITH
CUCTEMAaTH30BaHl TEOPETUYHI PI3HUMH METOJIaMU DPO3B’A3yBaHHS
Ta MPaKTUYHI 3HAHHA 3 (I3UKH PO3paxyHKOBHX Ta
Ta METOJMKN HaBYAHHS (Di3MKH eKCIIepUMEHTAIBHAX ~ 337a4 3
IpU BUPILIEHHI TpoQeciiHuX 6iomorii,  ¢izuku,  Xximii = Ta
3aBmaHb B ymoBax HoBoi METOIMKOI0 HaBUaHHSI IX IIKOJISIPIB,
YKPaiHCBKOI LIKOJIN. 30KpemMa JiTel 3  0COOJUBUMHU

OCBITHIMM mOTpebaMu B yMOBax
HoBoi ykpalHCBKOI IIKOJIH.

OK 3 3MaTHICTE  XapaKTepU3yBaTH [NPH2. |3matu Ta po3yMiTH  OCHOBHI
JOCSITHEHHS 010JI0T14YHOT HAYKH KOHIIeMNLii, Teopii Ta 3arajJpHy
Ta 1 poJIb y KUTTI CYCHIJILCTBA CTpYKTYypy  OlOJIOTIYHOi  HAyKH,

TS inen 30epeKeHHs
O10pI3HOMAHITTS; JOCATHEHHS
XIMIYHOT TEXHOJIOT1] Ta
Cy4acHUU CTaH  XIMIYHOI
IMPOMHCIOBOCTI, iX poib Yy
CYCHUIBbCTBI; IOCATHEHHS

¢i3uyHOi Hayku Ta ii poib y
YKUTTI CyCIIbCTBA.

XIMIYHUX Ta (PI3UUHUX HAYK.




OK 4 3MaTHICT PO3YMITH Ta BMITH ITPH 12. | YMmiTH 3acTocoBYyBaTH 3HAHHS
3aCTOCOBYBATH Cy4acHI METOIU CydyaCHHX  TEOPETUYHHX  OCHOB
IOCIIHKEHHS I BU3HAYECHHS OloJsorii Ay TMOSCHEHHS OyI0BH 1
OynoBw, byHKLIH, (byHKIIOHATBHUX 0c0o0IMBOCTEN
KUTTEISITHBHOCTI, OpraHi3aMiB Ha pI3HHX PIBHSX
PO3MHOKEHHSI  KJacuikaii, Oprasizarii KMBOTO, iX B3aEMOJIIIO,
MTOXO/I>KEHHS, MOIIUPEHHS, B3a€MO3B SI3KH, MTOXO/I>KEHHS,
BUKOPHUCTAHHS Ta Kknacuikariro, 3HAUYEHHS,
IHTEpIIpETYBaTH  Pe3yJbTaTH BUKOPHCTAHHA Ta NOLIUPEHHS; OyTH
JOCITiIKEHb. 3aTHUM BUKOHYBAaTH

eKCIIepUMEHTaIbHl  TOJbOBI  Ta
nabopaTopHi  JOCHIDKCHHS B
yMoBax HoBoi ykpaiHChKOi IIKOJIU.

DK 6 3naTHICT JOTPUMYBATHCH [IPH2. |3matu Ta  pO3yMITH  OCHOBHI
MPUHIMILY HAyKOBOCTI  IpHU KOHIENIil, Teopii Ta 3arajbHy
TpaHCISIIT HAyKOBHX CTPYKTYpy  OIOJNOTIYHOI  HayKH,
OiosmoriuHmMx, (IBUYHUX  Ta XIMIYHHX Ta QI3UYHUX HAYK.
XIMIYHUX 3HAaHb Yy IUIOIIUHY
HIKITTBHUX HaYaJIbHUX
npeameriB 3 Oiororii, ¢izuku
Ta Ximii, 3I11iCHEHHSA
CTPYKTYypyBaHHS HaBYAJILHOTO
Marepiany.

OK 16 3naTHICTh 0e3neuHoro ITIPH 9. | 3natu OCHOBH Oe3mexu
MIPOBEACHHS O10JIOTTYHUX JKUTTEMISILHOCTI, 0€e3IeYHOro
JOCTIDKeHb B Jlabopatopii Ta BUKOPHUCTAHHS o0aHaHHS
MPUPOJHUX YMOBAX. kaOinety  ¢isuku, mabopartopiit

O1oJoTii Ta X1Mii.

I1PH 25. | BigmosigaabHO CTaBUTHUCH Io
3a0e3MeyeHHs] OXOpPOHU JKUTTA 1
3I0pOB’S. YYHIB 'y HaBYaJbHO-
BUXOBHOMY nporeci Ta
103aypOYHii AisTBHOCTI.

DOK 17 3abe3neyeHHsT OXOPOHH KUTTSA I[IPH 8. | 3Hatu poJyib XKUBUX OpPraHi3MiB Ta
1 3I0pOB’s Y4YHIB Yy HaBYAIbHO O10JIOTIYHUX CHCTEM PI3HOTO PiBHA
— BHUXOBHOMY IIpolieci Ta y KUTTI CYCIILJIbCTBA, ix
103aypOYHIN AISITBHOCTI. BUKOPHCTaHHS, OXOpOHY,

BIITBOPEHHS.

I[TPH 9. | 3uatu OCHOBH 6e3neku
JKUTTETISIILHOCTI, 0e3IeYHoro
BUKOPHUCTAHHS o0aHaHHS
kaOiHety  ¢i3uku, maboparopiii
6iomorii Ta XiMii.

ITPH 25. | BigmosigaabHO CTaBUTHUCH o
3a0e3MeueHHs] OXOPOHU JKUTTA 1
3I0pOB’ST  YYHIB Y HaBYaJIbHO-
BUXOBHOMY nporeci Ta

1103aypPOYHIN JTisSTTLHOCTI.




MaTpuus BiANOBIAHOCTI KOMIIETEHTHOCTEH pe3yJbTaTaM HABYAHHA 32

AUCHHUILIIHOIO
Hudp Pe3ynbTaTn HAaBYaHHS
KOMIIETEHTHOCTI 3HaHHHA YMiHHSA/HABHYKH Komynikanisa | BignosinajabHicTh
i aBTOHOMIst
3K 6 I1PH 8
3K 11 ITPH 17, ITPH 22 [1PH 24
PK 1 ITPH 1 ITPH 13
DK 3 I1PH 2
PK 4 ITPH 12
PK 6 I1PH 2
PK 16 I1PH 9 ITPH 25
PK 17 ITPH &, ITPH 9 ITPH 25

4. TEMATUYHUM IUIAH JUCHUILITHA

KinbkicTh roqun KinekicTh roqun
(neHHa (hpopMa HABYAHHA) (3aouHa popMa HABYAHHS)
= 24 2| EIE |a - 2 4 % =g ©
S‘; Ha3zBu moay.tiB / Tem § - gé g_ g éE’EE § 3 §§ g § éé%g
S| 2|29 & 5|/55839 £E| |28 &| E|Fgg¢
S Slzg 8| BlERze S| R|Eg 8| £lEgz2
< SCEE|S|E 0| < o8 2| g |F |©
Moayns 1.
1. |Cucrema Olosioriunux |4 2 012 - |- |- |4 |1 I |- |- - - |6
HayK. 3B’S130K
OloJOriYHMX  HAyK 3
IHITAMH HayKaMH.
3aBaHHs Cy4yacHoi
oioJIorii. Metomn
010JIOTTYHHUX JOCIIIKEHb.
2.  |Monekynsipauii  piBeHb |4 2 02 |- |- |- 4012 12 |- |- - - |6
oprasizarii )XHUTTs
3. |Opraniuni pedyoBHHH, iX|4 2 02 - - - 13- |- |- - - |- |6
PI3HOMaHITHICTh Ta
3HaYeHHd B ICHYBaHHI
*KuUBUX  icToT. Ictopis
BHBUYEHHSI.
4. |Crpyktypa xmtuHU 11l |4 2 12 |- |- |- |3 |1 |- 1 |- - |- |6
KOMIIOHEHTIB
5. KiitrHa gk muricHa 4 2 12 |- |- |- 14 |- - - |- - - 6
cucrema. TkaHUHU.
JlineHHs KITITHH.
6. |HexnitTunui ¢popmu XutTs |3 2 01 - - - 4 - - - - |- |6
1 OJTHOKJIITUHHI
Oprafi3Mu
7. |OcoGnuBocTi opranizamii i |3 2 01 |- |- - 14012 12 |- |- - |- |6
YKUTTEMISUIBHOCTI
IIPOKAPIOTiB.




OCHOBHa XapaKTEpPUCTHUKA
napcrsa PociuH.

BereratusHi
POCITIHH.

opraHu

10.

I'eneparuBHi
MOKPUTOHACIHHUX
POCIIHH. OcobmuBocTi
OyZIoBH HACiHHS OJHO 1
JIBOJIOJIBHUX POCTIHH.
PO3MHOKEHHS pOCIIMH.

Opranu

11.

[TinapcTBo
0araTOKJIITHHHI TBapyHHU.
Tun
KHIIKOBOIIOPOXXHHUHHI.
Tun kibuacTi 4YepBH.

12.

[TinmapcTBo
0araToKJIITHHHI TBApHH.
TN 4JICHHCTOHOT]

13.

[TinapcTBo
0araTOKJIITHHHI TBAPUHH.
Tun xopaosi. Knac
KiCTKOB1 puOH.

IIpomixkHMii KOHTPOJIb

| Pazom:

50

25

25

10

90

Mopyns 2.

1

Tun  xopmosi. IligTun
XpebeTHi Knac
3€MHOBO/IHI.

Tun  xopmosi. [ligTun
xpebetHi Knac nia3yHu..

Tun  xopmosi. [ligTun
xpebetHi Knac nraxwu.

Tun  xopmosi. [ligTun
xpebetHi. Knac ccabiii.

Tun  xopmposi. IligTun
xpebetHi. Knac ccasiii.

[HnuBinyanbHUN PO3BUTOK
opranizmy. OHTOTreHe3.

CHoankoBicTh 1 MIHIMBICTH
OpraHi3MiB. Metoan
TEHETUYHUX TOCIIIKEHD

[TomymsiitHO-BUTOBHIA
piBEHb Oprasizaliii >KUTTs

HanopranismoBuii piBeHb
SKUTTS. Ajanrars.

10

Jroguaa  y cucremi
OpraHiuyHOTIO CBITY

11

Buenns npo 6iocdepy.

B~

\9}

12

EBoutroniiine BUeHHS.

B~

\9)

13

[lpupoguuii  pobip —
pylIiifHa cHJia eBOMONIT

14

Teopii [MOXOKEHHS




Bcecgirty, CoHsuHOT
CHCTEMHU, YKUTTS Ha 3€MIIL.

IIpoMizKHMI KOHTPOJIB | - - - - -2 - - - |- - - _
IincymxoBHii KOHTPOJIB |- - - -2 - - - - - - - - -
(02151 ex3amenia)
Pazom: |52 |26 [26 |- |2 |- |50 |10 |5 |5 |- - - 190

5. MPOT'PAMA HABYAJIbHOI JUCHUILJIIHU

5.1. 3micm nasuanvHoi Oucuuniiny 3a memamu
Monayas 1.

Tema 1. Cucrema 6ios1oriyHux HayK. 3B’A30K O10JIOTIYHMX HAyK 3 1HITUMH HayKaMH. 3aBJIaHHS
cyuyacHoi Oiomorii. Meroau OiomoriyHuX mociikeHb. OCHOBHI BJIACTUBOCTI JKMBOTO. PiBHI
opraHizaiii KUTTSA. 3HAYEHHS JOCATHEHb OI1OJIOTIYHOI HAYKW B JKHUTTI JIIOJUHU 1 CYCIIJIBCTBA.
BunartHi ydeHi-0i070TH; OCHOBHI BJIaCTUBOCTI OpraHi3MiB; OCHOBHI €Tanu PO3BUTKY 010J0Ti9HOI
HayKH; METOAM OIlOJOTIUHUX AOCHIDKeHb. 3HA4YeHHsI OIO0JOTiYHOI HAyKW B JKUTTI JIOJUHU 1
CYCIIJIBCTBA, 3aCTOCOBYBAHHSI PI3HMX METOMAIB y BHMBYEHHI XMBOi npuponu. Hosi OGiomoriusi
HanpsMKU: Oloximisi, 6io¢izuka, Gioreorpadis, MoneKkymspHa O6iojoris, kocMiyHa 6ionorist Ta 6arato
iHImMX. PO3BHTOK €KOJIOTIYHOTrO IMiaxomy B OuTbmIOCTi ramy3ei Oiosorii. Boraniuna Hayka.
Mopdororis sk Hayka mpo OyJOBY pOCIUH, Y By3bKOMY CEHCI — HayKa Mpo 30BHIMIHIN X OyI0BYy.
Amnaromis pocnuH. [luronoris Hayka mpo OynoBy kmituHU. Exomoris. 3oomoriss EHTOMONOTISS —
HayKa, 1110 BUBYAE KOMaX. APaxHOJIOTIs — HayKa Mo MaBYyKiB, MaJaKoJIOTis — HayKa PO MOJIIOCKIB,
TepIIeTONIOTIS — HayKa PO 3€MHOBOAHUX 1 TUIa3yHIiB Ta iH. EMOpionorist qocmipKye iHAUBI Ty IbHIHA
posBuTok. ETosorist —Hayka npo noseaiHky TBapuH. [laneo3oo:oris — Hayka po BUKOIHI TBapuH, iX
OyZlOBY, TEOJOTIYHE IOIIUPEHHS, ICTOPUYHUI DPO3BUTOK, TMOXOUKECHHS, B3a€EMHUHHM 3 CYYaCHHUMHU
opraHizMamu.

Tema 2. MoJjekyaspHuil piBeHb oprasizamii skurTs. EneMeHTHMH CKJaJg oOpraHi3Mis.
Heopraniuni pedoBuHM (BOJa, KUCEHb, OKCHUIU, KHUCIOTH, Jyrd 1 MiHEpaibHI cOdi) y
KUTTEAISIIBHOCTI Ooprani3MiB. bionoriuna poinb i0HIB. Bynpb jxuBa cuctema, sk OM CKJIaJHO BOHA
Oyia opraHizoBaHa, POSIBISIETHCS HA PIBHI (PYHKIIIOHYBaHHS 010JIOTTYHUX MaKpPOMOJIEKYJI.
MornexysipHull piBeHb NOYaTKOBUH, HAWOUIBII MIMOMHHUI piBeHb OpraHizauii »kuBoro. Mojexkyiu
OpraHiuYHUX PEYOBHH — OUIKH, HYKJIETHOBI KHCIIOTH, BYTJIEBOAM, KUPH (JIIIAIB), 1110 3HAXOJATHCS B
KIIITHHAX 1 0JIepKaJIi Ha3BYy O10JI0TTYHUX MOJIEKYI.

Haiinommpeninii B )UB1M IPUPO/JI1 €JIEMEHTH - ByIJIElb, KUCEHb, BOJEHB 1 a30T.

OCHOBOIO BCIX OpraHIYHMX CIOJYK - ByIJelb. XapakTepHi OynoBa 1 ¢(yHKuii OiomosiMepis.
HyxneinoBi kucinoTu y mnepefadi reHeTHUYHOi (cmaakoBoi) iHpopmanii. ByrmeBoam 1 xupu
HaWBaXJIMBIIII JpKepesa eHeprii, He0OXiTHOT TSl )KUTTEMISITBHOCTI OpraHi3MiB.

CreungiuHi BIacTUBOCTI OlomoiiMepiB B KMBIM KIiTHHI. biomoriyna cuctema. PiBHI opranizanii:
MOJICKYJISIPHUHN, KIIITHHHUNA, OpraHi3MeHH, MONMYJISAIIHHO-BUIOBHHA, €KOCUCTEMHUH, OiochepHHiA.
Tema 3. Opraniuni pe4oBHHH, iX Pi3HOMAHITHICTH Ta 3HAYeHHs] B iCHYBaHHi KMBHX iCTOT.
Icropis BUBYEHHS. Mani opraHiuHi MOJEKYJIH: JIHiAM, MOHOCAaXapHaH, AaMiHOKHUCIIOTH,
HYKJIEOTUAM, iX OyJ0Ba, BJIACTUBOCTI, POJb B XKHUTTEIISIBHOCTI OpraHi3miB. MakpomoseKkyiu
(GiomomiMepwu): moicaxapuau, OITKH, HYKIEIHOBI KHCIOTH, iX OyJ0Ba, BIAaCTHBOCTI, POJb B
KUTTETISTTHHOCT1 OPTaHi3MiB.

depMeHTH, BiTaMiHU, TOPMOHH, (PAaKTOPU POCTY, X POJIb y KUTTEAISUIBHOCTI OpraHi3MiB. €1HICTh
XIMIYHOTO CKJIaAy opraHi3MiB. EnemMeHTHMI ckiiaj >KMBHX OpraHi3MiB; Oya0Ba, BJIacTHBOCTI 1
(GyHKIUI{ HEOPraHIYHUX Ta OPTraHIYHUX CHOIYK.

3HaueHHs OpraHIYHUX pEYOBUH, 3acTocyBaHHsS ¢epmeHTiB; Jlisi (epMeHTIB; XapaKTepHUCTUKa
XIMIYHUX €JIeMEHTIB, MOJEKYJSpHUH piBeHb Oprasizamii >XHMBOTO, pOJIb BOAM Ta IHIIMX
MiHEpaJIbHUX PEUOBHUH; XIMIYHA CTAJIICTh OPraHi3MiB; B3a€EMO3B’SI30K Oy/I0BU OpPraHIYHUX PEYOBUH
3 iX (pyHKIISIMU; BUCHOBKH PO €IHICTh XIMIYHOTO CKJIa/ly KHUBOI 1 HEKUBOI MIPUPOJIH.

Tema 4. Crpykrypa KJIITHHM i 1i KoMmoHeHTIB. IcTOpis BHBYEHHS KIITHHH. Meroau
IUTOJIOTIYHUX JIOCIIPKeHb. 3arajibHUil TuTaH OyNOBM KIITHH. bymoBa KIIITHH MPOKApioTiB i




eykapioriB. CyuacHa kiiTuHHA Teopis. KmituHHI MemOpaHu: XiMIYHUE ckiian, OyaoBa 1 QyHKITII.
Tpancnopt peuoBuH uepe3 MeMOpanu. I[loBepxHeBMii amapaT KIIITHHH, fioro ¢Qynkuii Ta
ocobmuBocTi OymoBu. Smpo.  bymoBa 1 dyHkmii sapa kimiThuH eykapioriB. llurommazma
(rianomna3ma), opraHenu, BKIOUeHHs. Kimituaaui niearp. Pubocomu: XiMmiuHu# ckiaa, OymoBa i
¢yukmii. Cunre3 Oinka. OgHOMeMOpaHHI opraHenu (TpaHyJsIpHA 1 TaJeHbKAa €HIOIIa3MaTHYHI
ciTku, amapar ['ombIki, Ji30coMH, Bakyoumi), ix ¢yHkmii Ta OymoBa. JIBoMeMOpaHHI OpraHemu:
MiToxoHpii, 1 ¢yHkiii Ta Oymoa. Kmitunne nmuxanns. Ilmactuam, ix ¢yHkmii ta OymoBa.
@®otocunTe3. 3HaueHHS (OTOCHHTE3y. bynoBa KIITHH NPOKapioTiB 1 eykapioTiB. SIBuima
TUTa3MOJTI3Y Ta JETUIa3MOJIi3y B KIITHHAX pOCIHH. MIKpOCKOMiuHa Ta yIbTpaMiKpocKomiyHa Oyj0Ba
anpa.

Tema 5. Kuaituna sik uidicHa cucrema. Txkanuau. JlineHHS TPOKapiOTUYHHUX KIIITHH.
Xpomocomu. Kapiotun. KmiTHHHUN UK €yKaplOTHYHHMX KIIITHH. MeXaHi3MH BiATBOPEHHS 1
3arubeni kiiTHH. Mito3. Meiio3. OOMiH peyoBHH i €Heprii B KINITHHI — €HEPreTUYHUH 1 IITaCTUYHHUN
o6miH. CyuacHa KiiTHHHA Teopis. [IuToTexHOIOTii — MOYKIMBOCTI Ta IEPCIICKTUBH BUKOPHUCTAHHS.
Knituna — enemeHtapHa 1iimicHa >xuBa cuctema. CTOBOYpOBi KIITHHH. B3aemopis KIiTHH.
YTBOpeHHs TKaHMH TBapuH. bynoBa i1 (QyHKIII TKaHWH TBapWH,  3JaTHICTb 10 pereHeparlii.
[NcroTexHOMOTii — MOXIJIMBOCTI Ta MEPCIEKTUBU BHUKOPHCTAaHHS. TKaHWHU POCIHMH: YTBOPEHHS,
OynoBa 1 ¢yHKIIi, 34aTHICT, 1O pereHeparii. MeToau BUBYEHHS KIITHUH; OpraHeld KIITUHU;
OpraHi3Mu, IO MaTh SJAPO B KIITUHAX; OIHOKJIITHHHI, KOJOHIadbHI W OaraTOKIITHHHI
OpraHi3MH; HEKIITHHHI (OpMHM KHUTTA; TKaHWHH, opraHu. I[Ipouecu, mo BigOyBalOTHCS B
OUTOIUIa3Mi  KIITUHU; XBOpPOOM JIIOAMHHU, IO BHUKJIHMKAIOTHCS BipycamH; BIACTHBOCTI
OpTaHiYHUX MOJIEKYJ 1 Al (EepPMEHTIB; KIITHHHU MPOKAPIOTIB 1 €BKapiOTiB, SBUIIA MJIA3MOIi3Yy 1
nennasMoui3y; kimituHHy Teopito T. IlIBanna i ii ponp B OOIpyHTYBaHHI €IHOCTI OPTaHIYHOTO
CBITy; OyJ10Ba IPOKApIOTiB 1 €BKAPiOTiB; UTOIIA3Ma Ta ii KOMIIOHEHTH; Oy10Ba 1 PyHKII] opraHen
KIIITHHYU; TIpouecH OlocuHTE3y OUIKY; (OTOCHMHTE3Yy; CTaiil KIITHHHOTO IMKITy; IMPOIEC MITO3Y;
0COOJIMBOCTI BipYCiB; TKaHUHHMI, OpraHHHWM, OpraHi3MOBUH pIiBHI oOprasi3amii KUBOTO;
OOIPYHTOBYBaHHS B3a€MO3B’S3Ky KJIITHHHU 13 30BHIIIHIM CEPEIOBHUINEM; B3a€MO3B’S30K Oym0BU
opranen i ix ¢QyHKmil; MOAIOHICTH 1 BIAMIHHICTE B OYyJIOBi KIITHH; 3B’S30K IUIACTUYHOTO W
€HepreTUYHOro OOMiHY B KJITHHI; B3a€EMO3B 130K OyJI0BM Ta (PyHKIIN KIITHH 1 TKaHWH; J1BA THIU
oprasi3zauii KI1iTHH; Oya0Ba 1 GYHKIIT MITOXOHAPIHA Ta MiIacTUa; OOMIH PEUOBUH 1 MEPETBOPEHHS
eHeprii y aBTOTPO(HHUX 1 TEeTEepOTPOPHUX OpPraHi3MiB;, KIITUHU MPOKAPIOTIB Ta EBKapIOTIB;
TKQHUHU POCJIMH 1 TBApUH; 3HAHHS MPO MEeMOpaHu, MOBEPXHEBUH amapat JJis JOBEJCHHs €IHOCTI
OpraHiYHOrO CBITY; IMpO MPOLECH >KUTTEAISUIBHOCTI BIpYCiB 1 OakTepidl Il MpOodiIaKTHKU
iH(peKUIHHUX XBOpOO, IHIIUX BUIIB AiSUTBHOCTI JIOJUHM; 3arajlbHUMl MIaH OyJOBU KIITHH YCiX
OpraHi3miB; OpraHi3M - BIIKpUTA IIJTICHA CUCTEMA, 37]aTHA O CaMOPETYJISAIII].

Tema 6. HexniTunHi ¢dopmu kuTTH i onqHOKJITHHHI opranismMu. Bipycu, mpionu. bynosa,
KUTTEB1 LUKIU. Ponb y mpuponi ¥ >kutti moguHu. HeGesneuHi BipycHI XBOpOOHW JIFOJMHHU.
ITpodinakruxa BlJI-ingexuii/CHI/ly, renaTuTiB Ta iHIIKUX BIpYCHUX XBOPOO JIOAUHHU.

Oco06nMBocCTI Oprasizanii 1 )KUTTEAISNIBHOCTI MpokapioTiB. OOMIH pedyoBUH, eHeprii 1 iHdopmarii y
npokapioTiB. Pi3HOMaHITHICTH OakTepiif, X poib y mpupoai Ta B XUTTI JoauHu. IpodinakTuka

OakTepiaJbHUX XBOpoO IoAWHU. Bipycm — mno3akmiThHHI (GOpMH SKUTTSA, HE3AAaTHI J0
CaMOCTIMHOT0 i1CHyBaHHS 1032 OpraHi3MoM abo KIITHHOO Xa3siHa. OCHOBHI pUCH, IO BiAPI3HSAIOTh
iX BiI KWUBHUX OpraHi3MiB - BIJCYTHICTh KJIITHHHOI OyJOBH; BIJICYTHICTh BJAcHOi OLIOK-

CHHTE3yI040i CUCTEMH; T€HOM BipyciB Moxe OyTu npezacraBieHuil He Tutbku JHK, ane it PHK;
JesiK1 BIpyCH MOXKYTh ()OpMYyBaTH BCEPEAMHI KIIITUHU KPUCTAIIH.

3pini BipycHI YaCTUHKHU (BiOpioHM). PO3MHOXKEHHS BipyCiB BKIIIOYA€ JeKiIbKa eTamiB. Po3pi3HsIOTH
rocTpi Ta XpOHIUHI BIpyCHI 1H(EKIiI.

Tema 7. OcobuBocTi opranizamii i skUTTEAIAIBHOCTI NpokapioTiB. CydacHa KIITHHHA TEOPis.
Oco0nMBoOCTI Oprasi3anii 1 )KUTTEAISUIBHOCTI MpokapioTiB. OOMiH pedyoBuH, eHeprii 1 iHdopmarii y
npokapioTiB. IlapctBo [poG’sHku. XapakTepucTHka aepoOHMX Ta aHaepOOHHMX OpraHi3MiB.
Bakrepii, X XKUTTEMSUIBHICTh. ABTOTpOodHUN Ta reTepoTpodHuUit crmoci® >kuBieHHs. [IpupoaHe
3HA4YCHHS: pPEIyLEeHTH, (ikcamis a30Ty, BHUPOOHHMIITBO KHCIOMOJIOYHHX IMPOIYKTIB, KOPM IS
CBIIICBKMX TBapHH, 30yIHUKU 3aXBOPIOBAaHb JIOJMHU, TBapUH, POCIUH, IICYBaHHsS XapuyOBHX
MPOAYKTIB, TOKCHYHA Mdis TPOAYKTIB KHUTTEAISIBHOCTI. Pi3HOMaHITHICTH OakTepiid, ix ponb y



NpupoJii Ta B KUTTI MoaunHu. [Ipodinaktuka OGakTepiadbHUX XBOpoO mronuHHA. Pi3HOMaHITHICTH
OakTepiii, iX poiab y NpUpoIi Ta B *KUTTI toauHU. [IpodinakTuka 6akTepiaabHIUX XBOPOO JIOIUHH.
Oco6mrBoCTI Oprasizamii ¥ XUTTEAISUIBHOCTI OJHOKJIITUHHUX €YKapioTiB, PO3MHOXEHHS. Ponib
OJHOKJIITHHHUX OPraHi3MiB y HpUpoAl Ta XUTTI moauHd. [Ipodinaktuka xBOpoO MIONWHH, SKi
CIPUYMHIOIOTHCS MAPA3UTUYHUMHU OJTHOKJIITUHHUMU €yKaploTaMH.

Tema 8. OcHoBHa xapakTepuctuka napcrsa Pocaun. IlapctBo Pociaunu npencrasiene
pi3HOMaHITHUMHU (HOpPMaMH OPTaHI3MIB — BiJl OJHOKIITHHHHX MIKPOCKOIIIYHUX POCIHH (O1IBIIICTh
BOJIOPOCTEH) /10 TIraHTCHKHUX JIepeB. ABTOTpO(HE KHUBJICHHS — 3JJaTHICTh CAMOCTIIHO yTBOPIOBATH
OpraHiyHi pPEYOBHMHM 3 HEOPraHiuHUX. THNM TKAaHWH Ta IX XapaKTepUCTHKA. BukopucraHHs
JIIOIMHOIO Y BUPOOHMIITBI, MOOYTI Ta )KUTTENISUIbHOCTI. KuTTeB1 PyHKINIT pocnuH. Pict, po3BUTOK,
PO3MHOXKEHHS,IPUCTOCOBAHICTh. DOTOCHHTE3 1 MiHEpalbHE >XHBJICHHS POCIMH. 3abe3nedeHHs
TPAHCHOPTY Pe4yOBUH. /uXaHHs pociauH. 3Ha4eHHs TpaHcmipaiii. 3o0BHIIIHIA Burisaa. Llemono3na
KIIITHHHA 000JIOHKA i 3armacHa pe4oBUHA — KPOXMallb. POCIMHN MarOTh LUK BiITBOPEHHS, Y IKOMY
YITKO 4epryloThes /Ba MOKOMIHHSA (cTaTeBe i HectareBe). Cepell pOCIMH ICHY€ HE3HAYHA YacTHHA
OpraHi3MiB, $Ki, NPHCTOCOBYIOUMCh 1O BW)KHBaHHS, MEpEeHIUTN 3HOBY, sK Oakrepii, a0
reTepoTPO(PHOro KUBJIECHHS, TOOTO KUBJIEHHS TOTOBUMH OPraHIYHUMHU PEYOBUHAMH.

HapctBo PocnvHM yMOBHO MOAUISIOTP HAa HWKYI Ta BUINI POCTMHH. J[0 HIDKYHMX BiTHOCATH
BOJIOPOCTI, TIJ0O SIKMX HE MOUYICHOBAaHE HAa OpraHU M HA3WMBAE€TbCA IIOJOMOM. [0 BUIIMX POCIUH
BIJTHOCSITh Ha3€MHI POCIIMHHU, TLIO SKHX MOKHA IOJUIATH Ha KOPIHb 1 mariH. Y 0araToKJIiTUHHHX
POCIIMH 1ICHYIOTb rpynu KJITHH, K1 3A1MCHIOIOTh Ti UM 1HIII IPOLIECH XKHUTTEAISIIBHOCTI: OJHI 3 HUX
3a0e3neuyroTh pICT, 1HII — OKUBJIEHHSA Tomo. OmHMM i3 HaWBOKIMBIIIUX TPOLECIB
KUTTEAISUIBHOCTI POCIMH € OOMIH pe4YoBUH 1 mepeTBopeHHs eHeprii. dotocuHTe3 3abe3nedye
aBTOTpodHE KUBJICHHA. Po3majn CKiIajHUX OpraHiyHUX PEUOBHH IO MPOCTIMIHX BiAOyBAa€THCS B
KIITUHI T yac auxaHHA. [Ipu 1bOMy BUBUIBHIOETHCS €HEPrisl, SIKYy KIITHHA BUKOPHUCTOBYE IS
3a0e3neueHHs] IHIIMX TMPOLECIB JKUTTEASUIBHOCTI. XapaKTepHe TOBITPSHE Ta MiHEpalbHe
KUBIJICHHS.

Tema 9. BereraTuBHi opranu pociaun. OyHkiii KopeHs. 3aKpiljieHHS B TPYHTI, MOTJIMHAHHS 1
TPAHCHOPT BOJM, HAKOIMUYEHHS 3allaCHUX OPraHIYHUX PEYOBUH, BETreTaTHBHE PO3MHOKEHHS.
BuyTpimHsa Oya0Ba KOpeHsl B 3aJIeXKHOCTI Bl HOro (QpyHKIii. 30HM KOpEHs: KOPEHEBHI YOXJIUK,
30Ha pOCTYy, 30Ha MOALUTY, 30Ha PO3TATYBaHHS, 30Ha BCMOKTYBaHHs, 30Ha NpoBeleHHs. Bumu
KOpEeHiB (roJIOBHUI KOpiHb, O14HI KOpeHi, AoAaTkoBi). CTpHKHEBa KOpEHEBa cUCTeMa, MMUUKyBaTa
KopeHeBa cucrteMa. Buno3Minu kopeHiB. [lariH HaJa3eMHU, BereTaTUBHUI OpraH, 110 BUHHK 5K
MIPUCTOCOBAHE /0 JKUTTS B MOBITPSIHOMY cepenoBuinl cyui. bynoBa marona 3 cre0na, JUCTKIB,
OpYHBOK (3a4aTKH HOBUX IaroHiB). ['oyioBHa pyca marosa, o Biipi3Hse Horo Bia kopeHs. insHKu
crebiga MK By3jJaMH Ha3WBAaIOTh MDKBY3JISAMH. MDKBY3J MOXYTh OyTH JOBIMMMH 1 TOJAl MariH
Ha3UBAEThCA — BHUJIOBXKEHUM (POCTOBUM), BKOPOYEHHH MariH Mae KOpOoTke MiKBY3is. IlimonoBi
JepeBa W Kyl yTBOPIOIOTH OOMJ/IBa THIIM IMAroHiB: BKOPOYEHI, HA SKUX (OPMYIOTbCS KBITKU M
IUIOAM, BUJAOBXKEHI — Oe3mlifHi. 3a (yHKIIOHAJIBHUM MpH3HAUYEHHSIM OpYHBKH - BEreTaTHUBHI
(pocToBi) 3 3aUaTKaMH JIUCTKIB 1 cTe0Ja; reHepaTuBHI (KBITKOBI) 3 3a4aTKaMU KBITOK ab0 CYIIBITb.
@OyHKIIT TaroHa: 3B’s13ye MK co0010 BCl OpraHy poCIHHM; 3a0e3Meuye BUCXIIHY Ta HU3X1IHY Tedii
pPEUOBHH; BU3HAYA€E IOJOXKEHHS POCIMHU, HECEe JIUCTKU, KBITKM Ta IUIOJM; 3amacae 1 Oepexe
MOKUBHI PEYOBUHHU (KpOXMasb, XHp TOLIO0); Oepe ydacTb y (OTOCHHTE31 (3€leHi KIITHHU
HIKIPOYKH); € OJTHUM 13 OpPTraHiB BEr€TaTUBHOTO PO3MHOKEHHS (Ha Oy/b-sAKild HOTro JUISHIII MOXYTh
YTBOPIOBATHUCS JTOJIaTKOBI OpyHbKH 1 KopeHi). BynoBa nmuctka, ¢pyHkuii muctka. Enementu nucrtka,
1oro BUI03MiHU. THUITH TUCTOPO3MIIICHHS.

Tema 10. I'eHepaTuBHI OpraHm NOKPHMTOHACIHHMX PpociauH. 3aragbHa OynoBa Ta QyHKUIi
kBITKH. KBiTKa sIK BUAO3MIHEHHUN BKOpPOUYEHHH, OOMEXKEHHI y pOCTI TariH, o 3ade3nedye
HAaCiHHEBE PO3MHOXKEHHS Yy TOKPUTOHACIHHMX (KBITKOBHX) pociuH. Illupoke poscenenHs
MOKpUTOHACIHHUX Ha 3emii. KBiTKoHIKKa - O6e3/mcTa yacTHHA CTeOJa Mij] KBITKOIO; KBITKOJIOXKE -
YKOpOYEeHa PO3LIMpEHa BiCh KBITKM, Ha AKiM po3TalloBaHi il YaCTWHM: YAIIOJWCTKH, METIOCTKH,
TUYMHKH, MAaTOYKH; (opMa KBITKOJIOXKA; CYKYIHICTh YaIIOJMCTKIB; MEIFOCTKH; BIHOUOK; THUYNHKA,
MWISIK; aHAPOLIEH; MAaTOYKA.

CyKyIHICTh YaIIOJHMCTHKIB 1 TETIOCTOK Y KBITI, Ha3uBaeThcsa. OUBITHHA BHUKOHYE 3aXHCHY
¢yHKLi0 Ta crpuse 3anuieHH0. [IpocTta OnBITHHA CKIANAEThCA 3 OJHAKOBUX 32 3a0apBIICHHSIM



nucroukiB. [Ipocta omBiTHHA, 1O Mae 3ejeHe 3a0apBieHHs (KpONMWBA, KOHOILI), HAa3WBAETHCS
YanIeyKomoi0HO0, a OIBITHHA, 3a0apBleHa B iHIII KOJbOPH (TIPOJICKH, TIOJBIIAH, KOHBAMIs), -
BiHOUKOMO10HOI. KBiTKM 0€3 OIBITHHN HAa3UBAIOTHCS TOMMHU (BepOa, siceH). DyHKIT KBITKH.
Tema 11. OcobanBocTi Oy10BH HACIHHSI OJIHO i IBOI0JBLHUX POCIHH. PO3MHOXKEHHS POCJIMH.
[Tomin 3a CTPyKTYypOIO HACIHMHH: TOIUISIOTHCS HA JIBOJOJIbHI Ta OJHOJOJBHI. YCI POCIWHH, SKi
MAalOTh Y HaCiHHI JIBi ciM's1oui, 00'€/1HaH1 32 LI€I0 03HAKOIO y KJIAC ABOJOJIBHUX POCIHH. Y IESIKHX
MMOKPUTOHACIHHUX POCIMH Yy HACiHHI € BChOTO OJHA CIM'SJ0Js1 1 BOHM 00'€qHaHI y Kiac
OJHOJONBHUX pociuH. CiM'sI0Ni - 3apOIKOBI JIMCTKH, SIKI pO3BUBAIOTHCS B HaciHHI. [IpopocTanus
HACiHHA JBOJOJBHUX 1 OJHOJOJBHHUX POCIHH. Y OJHOJOJBHHMX POCIHH Ha MOBEPXHIO BUXOAUTH
KOJIEONTUJIb - NMEPIIU HaACIM' SI0JBHUM JIMCTOK, SIKUH HE Ma€ JIMCTKOBOI MJIACTUHKU 1 Y BUIVIAJI
MiXBH OTOYYy€ KOHYC HApOCTaHHS (3apoiakoBy OpyHbKy). I[lpum mpopocranHi uepe3 TIPYHT
KOJICONTUJIb 3aXUILAE 3apOJKOBY OPYHBKY, a HApOCTAIOUMH KOPIHb MPUKPUTUH 3aXHUCHOIO MIXBOIO
(xoneopusoro). Imix ta #ioro 6ionoriune 3HayeHHA. [1mi yTBOPIOETHCS 3 KBITKU Y pe3yJIbTaTi 3MiH,
SKi BiIOYBarOThCSA B HiM micis 3amnigHeHHs. [Dnig - 1me reHepaTUBHMI OpraH MOKPUTOHACIHHUX
POCIMH, YTBOPEHHIA 3 KBITKH 1 IPU3HAYCHUH JIUIs 3aXUCTY HACIHHS, @ 9acTO 1 ISl HOTO MOIIUPEHHS
OmosieHb - 4acTUHA IUIOAY B MOKPUTOHACIHHUX POCIIMH, IO YTBOPIOETHCS 13 CTIHOK 3aB' 31 1
orouye HaciHuHy. bionoriunHe 3HavyeHHs miody. IcHye nBa cmocoOM pO3MHOXKEHHS HACIHHHX
POCIIMH: BEreTaTUBHUM 1 cTaTeBuil. BereratuBHe po3MHOXEHHS POCIMH Ma€ BEJIUKUNA HAyKOBHUH 1
NpaKTUYHUNA iHTepec. BereraTnBHE pPO3MHOXKEHHS - PO3MHOXKEHHS POCIHMH 33 JOIOMOTOIO
BEreTaTMBHMX oOprasiB. [lepeBaru BereTaTMBHOIO PO3MHOXKEHHS. BereratuBHe pPO3MHOMKEHHS
MOKe OyTH IPUPOIHHUM 1 IITYYHHUM.

Pi3Hi cmocoOu BEreTaTuBHOTO PO3MHOXKEHHS: CTEOJIOBUMU 1 TMCTOBUMHU >KUBIISIMH, MTOALIOM KYII[IB,
HaIaJKaMH, BiJIBEICHHSIMH, ByCaMH 1 T.II.

Po3mHOXeHHs kuBLAMU. PO3MHOXEHHS dYacTuHaMM JHUCTA. PO3MHOXKEHHS MOIUIOM KyIia.
Po3mHOXeHHS MoOmuMH THOYIHMHKH. PO3MHOXEHHS KOPEHEBHMMH HAllaJKamH. PO3MHOXEHHs
oukamu abo OpyHbKaMu. PO3MHOKEHHS MOBITPSHUMHU BiJIBEICHHAMU. PO3MHOXEHHS IIETIIICHHAMHI
Tema 12. IlinmapcrBo OaratokiaiTuHHi TBapuHM. Tun KumkoBomopo:kHuHHI. Hroxdi,
NepeBaXHO MOPCHKI, OaraTOKIITUHHI TBapHHHU, MPUKPIIUIEHI 10 cyOcTpaTy abo miiaBarodi B TOBIII
BOAM. BiIMIHHICTH B 30BHIIIHIN OyJI0B1 1 po3Mipax TiIa KUIIKOBONOPOXKHUHHUX. CHUIbHI pHucH
oprasizariii

XapakTepHi /1Bl )KUTTEB1 GOPMU: CUIASYMM MIINIKOBUIHUN MOJTIN 1 BUIBHO IUIaBaro4a JMCKOBHIHA
Meny3a. TpaBHa cucremMa NPUMITHBHA 1 CKIAJA€ThCSA 3 CIIINO 3aMKHYTOI KMIIKOBOT MOPOXHMHU 1
pOTOBOTO OTBOpH. Bmeprne 3’siBuiacsi HEpBOBa CHUCTeMa JUQPY3HOTO THUIY CKIATAETBCS 3
PIBHOMIPHO pO3MIIIEHUX B Te€ll HEPBOBUX KIITHH, 3 €IHAHMUX MDK COOOI BIIPOCTKAMH 1
YTBOPIOIOTH HEPBOBY MEPEKY.

Po3mMHOXeHHs BiIOyBa€eThes K Oe3CTaTeBUM, Tak 1 cTaTeBUM criocoboMm. HeszaBepiueHe n0 KiHLs
Oe3craTeBe PO3MHOXKEHHS — OpPYHBKYBaHHS — HABOIUTH y PSAAY BHIIB 10 YTBOPEHHS KOJIOHIH.
barato KMIIKOBONOPOXKHMHHI PO3AUIBHOCTATEBI TBAPUHM, ajieé 3yCTPIdalOThCsA 1 TepMadpouTH.
3arutiTHeHHS 3/IIUCHIOETHCS y BOJIl, TOOTO 30BHIIIHE. Y MEPEBaKHOI OLIBIIIOCTI BUAIB PO3BUTOK 3
BUTRHOTIJIABAIOYOK0 JIMYMHKOIO, IO MAa€ BIMKK. Y HEBENMKOi KIIBKOCTI BUIIB PO3BUTOK TMpsMe
(rigpa). Tun KumkoBomopokHuHHI 00’€qnye Tpu kiacu: [inpoinni, Croudoinni 1 Kopanosi
TIOJIITIH.

Tema 13. IliguapcrBo OaratokjiTuHHiI TBapuHu. Tunm uiaeHucroHori. YUnenucroHori -
cerMeHTOBaH1 TBapuHU. CerMeHTaliss - rerepoHoMHa (HeojHakoBa). CEerMeHTH 3pOCTaroThCA,
HacamIepe]] Mepe/iHi CEerMEHTH TiJia, 3 KMX YTBOPIOE€Thcs Tronosa. Pemnra Tina, TynyO, 3anumumBcs
CerMEHTOBaHMH 1 B OUIbIIOCTI AudepeHiioBaBcs Ha JBa BIAUIM - TPyad 1 dYepeBle, sKi
CKJIAZIAIOTHCSI 3 P13HOT KITBKOCTI CETMEHTIB.

B pakomoniOHMX TpyZHI CErMEHTH 3pOCIUCS 3 TOJIOBOIO, B PE3YJdbTaTi 4YOTO YTBOPHIIUCS
HECErMeHTOBaH1 TOJIOBOTPY/IM, @ CETMEHTAIlisl yepeBls 30epernaca. Y maByKiB 3JIMJIMCS 1 YepeBHI
CeTMEHTH; iX TUIO CKJIAJa€ThCsl 3 HECETMEHTOBAHMX TOJOBOTpyAed 1 yepeBlsd. TpuiiapoBicTh
3apoaka (pO3BUTOK TPHOX 3apOJKOBHX JIUCTKIB y emOpioHa). binmaTepasbHa cuMeTpis Tina
(1BoOIyHa). Y HazeMHHX (opM TOBEpX XITUHOBOI OOOJIOHKM € TOHKMH IIap BOCKOMOIIOHOT
pedoBuHU. OCOOIUBICTIO YICHUCTOHOTHX € HAsIBHICT PI3HOI KUIBKOCTI Map KIHIIBOK.



[TopoxxanHa Tina — Mikconenb. KpoB 3MIIMIyeThCsi 3 TOPOKHUHHOK PIAMHOI 1 YTBOPIOE
remoiiiMQy. XapakTEpHOIO OCOOJMBICTIO € HAIBHICTh CEPIS - LIEHTPAIBHOrO MyJbCIBHOIO OpraHa.
BoHO 3HaxXoauThCSA y CHMHHIA YacCTHHI Tija B TOJOBOTPyIHOMY abo yepeBHOMY Bimmim. Cepiie
YTBOpEHE MOCTIIOBHUMH KaMepaMH, MK SIKHMH € OTBOpU 3 KiamaHamMu. TpaBHa cucTema.
Buninena cucrema. HepBoBa cuctema. OpraHu 4YyTTs: JOTHKY, HIOXY, CMaky, 30py, CIyXY.
JluxanpHa cucTema: 350pa - y BOJHHX, JIETeHI 1 Tpaxei - y Ha3eMHUX. EHTOKpUHHA cUcTeMa: KpiM
HEPBOBOI BUKOHY€ (QYHKIIO peryismii. CremniaapHi OpraHd BHYTPIIIHBOI CEKpelii BHAUIIOTH
TOPMOHH B KPOBOHOCHI CyIuHH. ['OpMOHHM KEpyIOTh NEPETBOPECHHSM, CTATEBUM J03pIBaHHSIM,
muHsHHAM. CTareBa cucTema. BijbIIicTh pO3AIIbHOCTAaTEBl, 1HKOMM TrepMadponutd. CraTeBHi
aumopdisM.  3armmigHeHHs — BHyTpimHe.  [Ipomecn  KUTTEOISIIBHOCTI  YJICHUCTOHOTHX.
Pi3HOMaHITHICTH 1 MOIIMUPEHHS.

Tema 14. IlinmapcrBo 6GaratokiaitunHi TBapuuu. Tum xopaoBi. CriibHI 03HaKu OyaOBH
XOP/IOBUX: TOJIOBHA OIOpa TiJla — XOpJa, SKa TATHETHCS B3JIOBXK yChOTO TLJIA; HA CIIMHHOMY OOIIi
HaJl XOpJI0I0 MPOXOJIUTh HEPBOBA TPYOKa; M'S3M PO3MINIYIOTHCS MO OOKaxX TiIa y BUIVISL TSXKIiB;
BHYTpIIIHI OpraHu (KUIIEYHUK, SKHUHA BIIKPHBAETHCS Ha IEPEIHbOMY KIiHII Tila pPOTOM i
3aKIHYY€THCSl aHAJILHUM OTBOPOM, TPaBHI 3aJ03M, Ceplie, HUPKU 1 CTaTeBl OpPraHU) MICTATHCS B
MOPOYKHUHI TiJIa i OCbOBUM CKEJIETOM.

Po3BuHEHA HEpPBOBa CHCTEMa XOPJOBHX TBapUH 3a0e3Meuye MEBHY PO3YMOBY AISUTBHICTD 1 CKIIAIHY
MOBEIiHKY, fKa y BHCOKOPO3BHHEHUX TBapWH BUSBIETHCS B IIKIYBaHHI IMPO TOTOMCTBO,
YTBOPEHHI POJWMHHHUX YIPYNOBaHb, B SKUX OCOOMHU OJHOTO BHIY OO'€[HaHI TIEBHUMHU
B3aeMoBiHOCHHAMH. llepecyBaioThCsi HaWIIBHIIIE BiJ YCIX TBapWH, TOMY CIIPOMOKHI JIETKO
noOyBatu 1Ky 1 yHUKatu HeOe3neku. HasiBHICTH BHYTPIIIHBOTO OCBOBOTO CKEJNeTa, SKHi
3a0e3neuye OpraHiaMy HaIIiHY OIOpPY, 3aXHCT 1 OJHOYACHO JICTKICTh. 3OUIBIICHHS pPO3MIpiB
TOJIOBHOT'O MO3KY. XOP/I0B1 NOJUISIOTH Ha JIBa MATHIN: MiATHN bezuepenni Ta miartun XpeOeTHi.

Moayas 2.

Tema 1. Tun xopaogi. IlinTun xpederHi Kiac 3eMmHoBoaHi. 3eMHOBOIHI, 200 amibii, e nepii
MPUMITHBHI Ha3eMH1 XpeOeTHI TBapuHH, K1 HaJIeKaTh 0 TPyINU aHaMHiN. J{71s X 1HAKMB11yaJIbHOTO
PO3BHUTKY XapaKTepHa 3MiHa cepeOBUIIA MPOKUBAHHS: MIOYATKOBI a3y pO3BUTKY Bi0YBAIOTHCS Yy
BOJ1, a IOpOCJIi TBApUHU MPHUCTOCOBAHI /0 KUTTS Ha cyuil. Y 3B'I3Ky 3 LIUM 3€MHOBOJHI BEIYyTh
BOJIHOHA3eMHUH c11oCi0 >KUTTS. 3eMHOBO/IHI XapaKTEePU3YIOThCS K MPUMITHBHUMH O3HaKaMH, 110
HaOJIMXKaloTh 1X 10 pub, Tak 1 CKJIAJHUMHM, K1 BJIACTUBI JMILIE HAa3eMHUM TBapuHaM. CXOXICTh
am}i0iif 3 BOIHUMH TBapUHAMHU. Y 3B'SI3Ky 3 YACTKOBUM IepexoaoM amdibiii 10 HA3eMHOTO KUTTS
BOHHU MalOTh 0cO0HBI 03HaKkH. CucTeMaTHKa Kiacy.

Tema 2. Tun xopaosi. IlinTun xpederni Kaac nuasynu. [lnasynu, abo penrtumii, - mepui
CIpaBXHI Ha3eMH1 XpeOeTHi TBapuHu. Cyxa MIKipa Maike HE Ma€ 3aj03. 30BHILIHI IIapu
eMiJIepMiCy pOTrOBiIOTh, TOOTO Ha MIKIpi 3'ABJISIOTHCS POTOBI JIYCOUKHM, WIUTKH, sSKI HaJiiiHO
3aXUINAIOTH TIJI0 BiJ] BUCUXAHHS. Y ACSKUX BHUJIB il TyCOYKAMH 3JIATAI0Th KICTKOBI OJISIIIKH, 110
PO3BHUBAIOTHCA SIK IIKIpHI OKOCTEHIHHS B KyTHci. Haifmpocrimoro ¢opmoro 1ycku € rop6ouku ado
ropOkyBara Jycka (raTtepis, Te€KOH, xameseoH). JluxaHHs TiTbku JereHere. lIporec nuxaHHS
O00yMOBIIIOETECSL pyXaMu TpynaHoi kimiTku. Ceplie TpUKamepHe, Mae JBa Tepencepis Ta OIuH
[IUTYHOYOK, Y SIKOMY PO3BHHEHA HEMOBHA MEPETHUHKA. Y KPOKOIMIIIB Ceplle YOTHPHKAMEpHE, K Y
nTaxis, ccaBliB. CUCTeMaTHKa KJacy.

Tema 3. Tun xopaosi. IlinTun xpederni Knac mraxm. Iltaxu - me pi3ko BigOKpemIieHa,
BHCOKOCIHEIlialli30BaHa Tpyla BHIIMX XpeOSTHHX TBapuWH. 3a aHATOMIuHOIO OyJ0BOIO Ta
XapakTepoM eMOpIOHATILHOTO PO3BUTKY BOHU MOAIOHI 0 MIa3yHIB (SBJISIOTH COO0I0 MPOTPECUBHY
riky ocraHHix). OAHak y iX oprasizamii BUIUISIOTH psf CHEHU(IYHUX OCOOIMBOCTEH, SKi
MOB'I3aHI 3 TPUCTOCYBAaHHSAM [0 TMOJBOTY Ta HASABHICTIO TIOCTIHHOI TeMIieparypu Tija
(romoitorepMHicTh). Ha moiOHICTh 10 TU1a3yHIB BKAa3yIOTh TaKi O3HAKU: Maja KUIbKICTh IIKIPHUX
3aJ103; HasIBHICTh OJJHOTO MOTUJIMYHOTO BIAPOCTKA B YEpEri; MIalCUAHUNA MOHO3UTaJIbHUNA dyepen 3
PEyKOBAHOIO BEPXHBOIO CKPOHEBOIO JIYTOI0; MPOTIKaHHS apTepiaibHOi KPOBi B MpaBiid 1y3i aopTu;
TOTOXKHHM PO3BUTOK 3apojiKa; 34WICHYBaHHS KIHI[IBOK IHTEPTap3aJbHOTO H 1HTEpPKapHaibHOTO
THUITY; HasBHICTh POTOBHX JIyCOK Ha MaNbLAX, IIBII Ta POrOBOMY IOKPHBI 13b00a; HASIBHICTh



ravykonoIiOHUX BIIPOCTKIB Ha pedpax; MeTaHehpUYHI HUPKHU; HAIBHICTH Kioaku. Crernudivni
O3HAKH OpraHizauii NTaxiB MOB sA3aHi 3 IX IPUCTOCYBAHHSAM J10 MOIBOTY. CHcTeMaTrKa Kiacy.

Tema 4. Tun xopaosi. IlinTun xpederni. Kiac ccaBui. Ccagiii - Hal0116111 BACOKOOPTaHI30BaHHMA
kimac xpebetHux TBapuH. lle romoiiorepmui amuioTH. Jl0 HaiOLIBII ICTOTHUX OCOOJIMBOCTEH
CCaBIIiB, 110 BHU3HAYAIOTh 1X MPOTPECUBHUIN PO3BUTOK MOPIBHAHO 3 IHIIMMHU KJIacaMy, HaJlekaTb
TaKi: - MAKCUMAaJIbHE yIOCKOHAJICHHS TOJIOBHOT'O MO3KY; - HasIBHICTb Ha TiI1 BOJIOCSHOTO TIOKPHBY;
- JKUBOPOJIHHS (KpIM OJHONMPOXITHWUX) Ta BUTOJOBYBaHHS MaJIAT MOJIOKOM; - HAsSBHICTh Yy
CepeHhOMY BYCI TPHOX CIYXOBUX KICTOYOK ( KOBa/IJIa, MOJOTOYKA, CTPEMIHIIS); - YTBOPEHHS
30BHIIIHBOTO ByXa 13 30BHIIIHIM CIIyXOBHM IPOXOAOM; - MOCTIi{HA KUIBKICTh MIMHHUX XpeOliB; -
YTBOPEHHSI XpEOETHOTrO CTOBMA 3 IUIATHIENbHUX XpeOliB;, - HAasBHICTb CHHAICHUIHOIO
Tpomiba3aabHOTO Yeperna, 1BOX NOTHINYHUX BUPOCTIiB, ayTOCTHIII; - BHCOKA AudepeHuiaris 3yoHoi
cucteMu (3yOM TEKOJOHTHOTO THIIY); - BEJIIMKA KUIBKICTh B IIKIpl CalbHUX 1 MOTOBHX 3aJI03,
YacTUHA SKUX YTBOPIOE MOJIOYHI 1 Maxydi 3aj103H; - PO3AUICHHS MOPOKHUHA Tifa AiagparmMoro Ha
TPYAHUNA 1 YepeBHUI BIJUIN; - YAOCKOHAJICHHS KUIIEYHOI TPyOKH, YTBOPEHHS 0araTokaMepHOro
IUTYHKY; - YOTUPUKAMEpPHE Ceplle; HasSBHICTh JBOX PO3MEXKOBAHUX KT KPOBOOOITY; - 30epeKeHHS
TIIBKU JIIBOI IyTU aOpTH; - Oe3'sepHl epuTPOLUTH; - MeTaHePUUHI HUPKH; - MOSBA TUIALICHTH Y
BUIIMX CCaBIiB.

Tema 5. PizHomaHiTHICTH ccaBiiB. CaBIli HacelsfoTh yCi €KOJIOTiYHI cepeioBuia. Y Kiaci
HamiuyeTbest 4500 BuiB.

BbynoBa ccaBuiB pizHHX KjiaciB. 30BHIIIHS OyaoBa ccaBliB BuyTpimns OynoBa. OpraHu TuXaHHS.
KpoBoHocHa cuctema, 1mo 3abe3neuye 0OMiH PEUOBHH MK TKAaHUHAMH 1 30BHIIIHIM CEPEIOBUIIIEM
HepBoBa cucrema. ['00BHMII MO30K XapaKTepU3ye€ThbCS BEIUKHUMH PO3MipaMH U CKIAJAa€Thes 3
n'sti BigainiB. Opranu 4yTTiB. Opranu BunaiienHs. Opranu po3mMHoxkeHHs .Ckener. Cucremarnka
KJIacy.

Tema 6. InguBinyajdbHuii po3BUTOK opraHizmy. OHTorene3. OHTOreHe3 — I 1HAWBITyTbHUN
PO3BUTOK OCOOHMHHM Bij 1i 3apokeHHs 10 cMepTi. TpuBaiicTh OHTOTE€HE3y y pi3HHX OpPraHi3MiB €
pi3HOIO (HANpPUKJIAA, Y CEKBOWI MOHAM 3 THC. POKIB) 1 HE 3aJIXKHThH BiJ piBHA opranizamii. [losBa
3MiH B OHTOT€HE31 BU3HAYAE€ThCSA T€HOTUIIOM. [HIUBIAYyanbHUI PO3BUTOK BKIIIOYAE PICT (KUIBKICHI
3MiHHM) Ta AudepeHIiaio KITUH (IKICHI 3MIHH) 1 311IMCHIOETHCS 11 BILTHBOM OaraThb0X YMHHHKIB
(HampuKJIaZ, YMOBH CEpEIOBHUINA, HEPBOBA, T'yMOpajbHa peryislis Ta iH.). Y pI3HHUX TIpyn
OpraHi3MiB OHTOI'€HE3 Ma€ CBOi OCOOJMBOCTI, SKI 3ajlexaTb Bl piBHA opraHizauii (B
OJTHOKJIITUHHUX OpraHi3MiB 30ira€rbcs 3 KIITUHHUM IIMKJIOM), CIIOCOOIB PO3MHOXEHHS (IpU
BEreTaTUBHOMY pPO3MHOXKEHHI OHTOT€HE3 3BOAMTHCS A0 JudepeHuianii KITHH 1 OpraHiB
0araTOKJIITUHHOTO 3ayaTKa; IpU HECTaTeBOMY PO3MHOKEHHI 3apO/KEHHs MOYMHAETHCS 13 CIIOpH;
IIPU CTaTEBOMY PO3MHOKEHH1 BUXITHOIO CTAJIIEI0 € 3UTOTA).

Tema 7. CnaakoBicte i MiHIuBICTH opranismiB. MeToam TreHeTMYHHX JAOCITiIKEHb.
I'enetuka (rp. geneticos — MOXOKEHHS) — HayKa MPO 3aKOHOMIPHOCTI CMAJKOBOCTI Ta MIHJIMBOCTI
opranizMiB. OCHOBH Cy4YaCHHX YSIBJIEHb IPO MEXaHI3MHU cHajakoBocTi. Po3BuTOK 3 cepennnu XIX
ct. IlepeBinkputTss 3akoHOMIpHOCTeN cragkoBocTi . Mennens. Koporkuii icropuuHuii Hapuc
PO3BHUTKY T€HETHUKH.

BiamoBigHi MeTOMM MOCHTIHKEHb 3aJICKHO BiJl PIBHS OpraHizallii 00'eKTiB TOCHIKEHHS, TpeaMeTa 1
HaNpsAMKY JTOCII/IKEHb Y TeHEeTHUII.

[NOpumonoriyanii METO K HAMAABHININN 3 METOMIB T€HETHKH, 3ampornoHoBanuii I'. MeHaenem.
bioximiuyHuii Metoa. MeToau TreHeTH4YHO! iHKeHepuHry. IlomynsaniiiHO-CTaTUCTUYHUIA METOA.
I'eneanmoriuauii Meron. brm3urokoBuit meron. I{urtorenernuni metoau. CIagKoBICTh — 3JaTHICTh
KUBUX OpTaHi3MiB IepPeIaBaT CBOT O3HAKHU 1 0COOIMBOCTI 1HIUBIYaTbHOTO PO3BUTKY HAIAJIKaM.
MiHAMBICTh — 3ATHICTh >KMBUX OpraHi3MiB HaOyBaTH HOBHUX O3HAK 1 IXHIX CTaHIB y Ipoleci
1H/IMB1TyaJIbHOTO PO3BUTKY.

Tema 9. HagopranizmoBuii piBeHb KMTTA. Ajantanisi. AGI0THYHI, G10TUYHI, aHTPOIOTEHHI
exoJoriuni ¢pakropu. EBprOIOHTH 1 CTEHOO10HTH.

CepenoBullle — OJHE 3 OCHOBHMX EKOJOTIYHHUX TIOHATh, KOMIUIEKC HABKOJHIIHIX YMOB, IO
BIUTMBAIOTh HA KUTTEAISUIBHICT opraHi3MiB. CepeioBUILE MPOKUBAHHI —BCE T€, CEPEe YO0 )KUBE
oprasism, 11 YaCTHHA IPUPOIH, KA OTOUYE KUB1 OPTAHI3MHU 1 IPSIMO UM OMTOCEPEIKOBAHO BILJIMBAE
Ha HuX. CkmanoBi (YMCIEHHI W MIHJUBI) YaCTUHU CEpPEIOBHINA, TMOCTIHHE TPHCTOCOBAHHS



OpraHi3MiB 1 PEryJsIlis >KUTTEMISUIBHOCTI BIAMOBIAHO A0 Bapialiii mapaMeTpiB 30BHIITHBOTO
oroueHHs. Taki NPUCTOCYBaHHS OPraHi3MiB HAa3HMBAIOThH AJANTAIliSIMH, BOHH JAlOTh IM 3MOTY
BUKHMBATU 1 PO3MHOXKYBATHCh.

OxpeMi BIACTHBOCTI i YaCTHMHU CEPEIOBHILA, IO BILUTMBAIOTh HA OPTraHi3M (€KOJIOTiYHI YNHHUKH),
pi3Ha mpupoaa Ta crenudika mii.

AOGIOTHYHI YMHHHUKH HEXHBOI MPHUPOIH, L0 MPSMO UM OMOCEPEIKOBAHO AIIOTh Ha OpraHi3Mm, —
CBITJIO, TEMIIepaTypa, BOJIOTICTh, XIMIYHHMM CKJIQJ TIOBITPSIHOTO, BOJHOTO Ta IPYHTOBOTO
CepelloBUINA Ta iH., TOOTO BJIACTHBOCTI CEPEOBMINA, BUHUKHEHHS 1 BIUIMB SKUX MNpPSIMO HE
3aJISKUTH BiJ AISUTBHOCTI )KUBUX OPTraHi3MiB.

Temal0. JIroguna y cucremi opradiunoro cBiry. JIroguHa € 3aKOHOMIPHUM TiJICYMKOM PO3BUTKY
OPraHi4HOTO CBITY 11 icTOpuuyHMiA BiK. be3nocepeani nmpamypu JOAMHA - BUMEPIIl JIOAMHOMOI0H1
MaBMH - aBCTpaJIONITeKH (TmiBAeHHI MaBmu). IlocimimoBHa 3MiHA €TamiB y XOJi aHTPOIOTEHE3Y -
Homo habilis (mrogmaa yMina), Horto erectus (srronuHa, 110 PsIMO
xonuThb), Homo sapiens (JrogmHa po3yMHa).

Jlronuna - OiocormianpHa icToTa il CyTTeBi Oiojoriuxi ocoGumBoCTi: 1) CKIaAHICTH aHATO- MO-
(izionoriyHoi oprasizarii; 2) BHCOKOPO3BHHCHHI MO30K, KU 3abe3neuye
€HEepPrOHAIMIPHICTh (JIOAWHA - BUTOHYCHHH TEPETBOPIOBAY MPHUPOIHOI eHeprii); 3) oOMexeHHs
MPUPOIHOTO A000PY SK PYLIHHOTO (PaKTOPACBOIIOLI].

ComianpHi TPOSIBH JIFOMMHHU TIOB'S3aHI 3 (DOPMYBAaHHSM JPYroi CUTHAJIBHOI CHUCTEMH (3[aTHICTh
CIpUIMAaTH CUTHAJIU CJIOBOM), 1110 CTBOPUIIO (PYHIAAMEHT JUIsl PO3YMOBOTI'O MPOLECY - SIKICHO HOBOT'O
MposiBy BHUIIOI HEPBOBOI [isSUIBHOCTI. MucieHHss - po0OoTa IJIOJACBKOr0 MO3Ky. JlroguHa
He3aJIeXHa BiJl HABKOJIMIIHBOI'O CEpeloBHILA, (hOpMye cepeloBHUILE ICHYBaHHS, L0 HE BIAacTUBE
CBITY TBApHH.

Temall. Buenns npo 0Oiocdepy. biocdepa - ob6macTh icHyBaHHS KUBHUX OpraHi3miB Ha 3eMIIL.
Mexi 6iocdepu criBIagaoTh 3 MEXaMHU MOIIMPEHHS KUBUX OpraHi3MiB. Bepxus mexa Giochepu.
Huxns mexa 6iocepu. CykynHICTh yCiX )KUBUX OpPraHi3MiB, sIKi HACENAIOTh Oiocdepy, Ha3UBAIOTh
6iocTpomoro. Huska xapakTepHUX pHC, SKi BUAUMIOTH 11 cepell iHmuX 010THYHUX cucteM. JlroamHa
3 IPOsIBAMH YCIX CBOIX )KMTTEBUX (YHKLINH HEpO3PUBHO MOB'A3aHa 3 Li€ko "mpupoaoro”. biochepa
SIK 000JI0HKA MJIAaHETH, 1i CKJIAA0B1 YaCTUHH.

CrpykTypHa oprasizamis Tin y Oiocdepi (kpiM piakoi, TBepAoi N rasomonioHoi ¢a3) IIKOM
ocobsuBa - 010J0TI4YHA, B AKIM CyMIIIAIOTHCA HEXMBI Ta KMB1 O10JIOT1YHI CTPYyKTypu. JKUTTS B
6iocdepi - HaliBaxaMBilIA (QyHKLIsS opraHizamii HaBKOJIMIIHBOI PEUYOBHHM, i1 akTHBHICTh. Poib
B.I.Bepnancekoro y BuenHi npo Oiocdepy. Ilonarrs npo Hoocdepy. Cyuacna Crparerist ctaiaoro
PO3BHUTKY

Tema 12. EBosroniiine BueHHs. EBoumroris HaBkojo Hac. bionoriyHa eBosomis, ii CyTHICTH 1
npeameT BuBYeHHA. OOIpyHTYBaHHS €BOJIIOLI] JaHUMHU Pi3HUX HayK. OCHOBHI IPUHIUIN H METOAU
BHUBUEHHS OpraHiyHoi eBoutonii. Po3Burok »xuBoi i1ei y JlonapsiHiBCchbkuid niepioa. Inei ennocti ta
PO3BUTKY NPHUPOIM B aHTMYHOMY CBITi. 3aHenaja 3HaHb y cepeaHboBiuyi. Ilpupomo3naBcTBO B
enoxy BigpomxenHs. Po3Butok eBomromiiiHuX norasaiB y 18 cr. 1 mepuiii mosnoBuHi 19 crT.
CranoBnenHns esomoniiinoro BueHHs JK.b. Jlamapka. IlepenymoBu Ta OCHOBHI eTanu (popMyBaHHS
eBosroniiitHoro BueHHs Y. Jlapsina.

Tema 13. Ilpuponnumii 1006ip — pywiiiHa cuiaa eoyronii. OCHOBHI TOJOXEHHA Teopii
MPUPOJHOTO 1000py, PO3BUTOK JapBiHI3MY Ta HOro BIUIMB Ha Oiosorito. OCHOBHI MOJIOKEHHS
Teopii mpupoaHOoro 10060py Ta ii ominka. PopMyBaHHs KJI1acHuHOTro napBiHizMy. Kpu3za JlapBiHizmy.
dopMyBaHHsSI CHHTETUYHOI Teopii eBoroIlii Ta ii po3BUTOK. [lepemymMoBH MPUPOTHOTO 1000DY.
BusnauenHs noHsTTs “npupoanuit 1o6ip”. [lpuknaau aii npupogroro no6opy. IopiBHsibHA poiib
no0opy TpU BUHUKHEHHI HOBUX O3HAaK. EQEKTUBHICTH 1 MIBUIKICTH il MPUPOTHOTO A000pY.
OcHoBHi ¢opmu pupoaHoro 1odopy. Hobip B aramii popm. TBopua aist mpupoaHoro 1o0opy.
Temal4. Teopii moxomkenns BcecBity, CoHsiuHOI cucTeMH, KMTTS Ha 3emJi. OCHOBHI
BJIACTUBOCTI >KUBOro. PiHi opranizamii >KUTTS Ha IaHeTi. MoOJEKyJIspHO-TeHETUYHUN piBEHb.
OnToreHeTHuHU piBeHb. [lomymnsaiiiHO-BUI0BUH piBeHb. bioleHOTUYHNH (€KOCHCTEMHUI) PIBEHbD.
[ToxomkeHHs XUTTA Ha 3emii. ['imoTe3n MOXOMKEeHHs €yKapiOTUYHUX KIITHH. BUIOyTBOpEHHS SIK
JOKEPeNI0 BUHUKHEHHS PI3HOMAHITTS B JKUBii pupoi. OCHOBHI NUISXH 1 CITOCOOU BUAOYTBOPCHHS.
HaykoBe i1 npakTHuHe 3HaYCHHS MiKPOEBOJIIOLIT Ta MAaKPOEBOJIOL|].



5.2. Temamuka npakmuuHux 3aHAme.

Moayas 1.

Tema 1. Cuctema 61070T1YHUX HAYK. 3B SI30K O10JIOTTYHMX HAYK 3 IHIIUMH HayKamH.

Tema 2. MomnekynsipHUil piBeHb oprasizamii >KuTTsa. EleMeHTHuH ckiaj opraHi3miB. €IIHICTh
XIMIYHOTO CKJIaay oprani3MiB. Heopraniuni peduoBuHH (BOJa, KUCEHb, OKCHJIM, KHCIIOTH, JIYTH 1
MiHEpabHi COJIi) y KUTTEAISUIBHOCTI OPTraHi3MiB.

Tema 3. bionoriyHa poib 10HIB, (PYHKI[IOHYBaHHS O10JOTIYHHUX MAKpOMOJICKYJ. MoJeKyaspHUi
piBEHb MMOYATKOBHIA, HAWOLIBIT ITMOMHHUE piBEHBb OpraHi3alii *KHBOTO.

Tema 4. OpraniyHi peyoBUHH, iX PI3HOMAHITHICTh Ta 3HAYEHHS B ICHYBaHHI JKMBHX ICTOT.
[Tonmimep. Monekyna nonimepy. Biactuocti 6ionosnimepiB. Mosekyiu OiJKiB OCHOBHI CTPYKTYpHI
eIEMEHTaMU

Tema 5. ®depMeHTH, BiTaMiHM, TOPMOHH, (GAKTOPH POCTY, iX POIb Yy IKHUTTEAISIIBHOCTI
OpraHi3MmiB.
Tema 6. Crtpykrypa KIITHHU 1 11 KOMITIOHEHTIB. IcTOpis BUBUEHHS KIITHHH. Meroau

IUTONOTIYHUX AochimkeHb. CyyacHa KJIITHUHHA TEOpisl.

Tema 7. 3aranbHuii mian OyJ0BH KIITHH. By/10Ba KIIITHH POKapioTiB 1 €yKapioTiB.
Tema 8. KitituHa sk 1iyricHa cucreMa.

Tema 9. Tkauunu pociuH. Criemiaizartis.

Tema 10. Tkanunu TBapuH. Crerianizaiis. [IOHATTS Mpo ricTosorito.

Tema 11. HexmitunHi GopMu KHUTTS 1 OAHOKMITHHHI opraHi3Mu. OcoOnuBoCTi opraHizamii i
KUTTEISITBHOCTI MPOKAPIOTIB.

Tema 12. OcHoBHa XapakTepucTuka mapcrsa Pocnun.

Tema 13. BereratuBHi opraHu pociuH.

Tema 14. ['eHepaTuBHI OpraHH MOKPUTOHACIHHUX pociuH. OcoOMBOCTI OYJOBH HACIHHS OJHO 1
TBOJOIBHHUX POCTHH. PO3SMHOKEHHS POCIIHH.

Moay.s 2.

Tema 1. [lignapcTBo 6araTOKJIITUHHI TBAPUHU. THUIT KMIIKOBOIOPOKHUHHI.

Tema 2. IligmapcTBo OaraTOKIITUHHI TBApUHU. THUIT YIEHUCTOHOTI

Tema 3. Tun xopaosi. [lixrun xpederni Kiac 3emMHOBOIHI.

Tema 4. Tun xopaosi. [TinTun xpederni Knac ninazynu.

Tema 5. Tun xopnosi. [Tintun xpederni Knac nraxu.

Tema 6. Tun xopaoai. I[TinTun xpederHi. Kiac ccasi.

Tema 7. InauBigyanbHUM po3BUTOK opraHizMy. OHTOTreHes.

Tema8. CriaakoBICTh 1 MIHTUBICTh OPTraHi3MiB. MeTOAM TeHETUUHUX JOCIIIKEHb.
Tema 9. HagopranizMoBuii piBeHb KHUTTS. Amanraiis.

Temal0. JIronuHa y cucTeMi OpraHiyHOIO CBITY.

Temall. Buenns npo 6iochepy

Tema 12. EBomtoliiliHe BYCHHS.

Tema 13. IIpuponuuii 106ip — pyuriiiHa cuiia €BOJIOL].

Temald4. Teopii noxomxennsa BeecBiTy, COHAYHOI CUCTEMH, KUTTS HA 3€MIII.

3.3. Opeanizayia camocmiiinoi pooomu cmyoenmis.

Ne Bun pobotu KinpkicTh @dopmu 3BITHOCTI
3/ rOINH
JICHHa | 3a04YHa
1. OmparrroBaHHs1 JICKIIMHOTO MaTepiany 15 30 KOHCIIEKT, CJIOBHUK
2 [TinroroBKa 10 MPaKTUYHUX 3aHATH 20 40 KOHCIEKT, MPOTOKOJ
3. [TinroroBka A0 MPOMIKHOTO KOHTPOJIIO 8 16 MOYJIbHa KOHTPOJIbHA poOoTa
4. [TinroroBKa A0 MiICYMKOBOTO KOHTPOJIIO 10 25 1CIIUT




OnpairoBaHHs T€M, BAHECEHUX Ha 25 40 KOHCIIEKT
CaMOCTIHHY MiATOTOBKY

Po6ora 3 [HTepHET pecypcamu 16 30 pedepar

[TigroroBka i Hanucanus pedeparis 26 35 pedepar

Pazom 120 216

Temaruka iHguBiTyaabHUX (IPYNOBHX) 3aBaHb

. BukopuctoByrouu pexoMeHaallil JiTepaTypHUX JIKEpeIl, pe3yIbTaTu MPOBEICHHS

Q)YHKHIOHEU'ILHOI ,Z[laFHOCTI/IKI/I Ha IIPAKTHYHUX 3aHATTAX 1 CaMO,Z[laFHOCTPIKI/I
p03p06HTH 1 3alIOBHHUTH lH,ZIHBl,Z[yaJIBHI/Iﬁ H_[OI[CHHHK CIIOCTCPCIKCHHA 3d KUBOIO

npuponoro”  JloctymHo:  https:/library.vspu.edu.ua/polki/akredit/kaf 2/sarafinuk4.pdf

http://nv-

imc.edukit.zt.ua/Files/downloads/%D0%A 1%D0%BF%D0%BE%D1%81%D1%82%D0%B5%D1%80%D0%B5
%D0%B6%D0%B5%D0%BD%D0%BD%D1%8F%20%D0%B2%20%D0%BF%D1%80%D0%B8%D1%80%D
0%BE%D0%B4%D1%96.doc

BukopucroBytoun 3HaHHS Ta BMIHHS, OTPUMaHi Ha JEKISAX 1 MNPAKTUYHUX
3aHATTAX, @ TaKOX Pe3yJbTaTH CaMOCTIMHOTO BUBYEHHSI, PO3POOUTH CIieHapii
MT03aKJIACHOTO 3axoay 3 PUPOI00XOPOHHOT TEMAaTUKU
JlocTynHO: https://naurok.com.ua/biblioteka/prirodoznavstvo/typ-4

BukopucroByroun 3HaHHs Ta BMIHHS, OTPUMaH1 Ha JIEKI[iSAX 1 TPaAaKTUYHUX
3aHATTAX, PEKOMEH IAIII1 JTITepaTypHUX JKEPE 3alpONOHYBaTH Ta OOTPYHTYBATH
TEOPI0 MOXOMKEHHS )KUTTA. JlocTynHO: http://ru.osvita.ua/vnz/reports/biolog/26140/

Temu pedeparis aj1si CaMOCTIiIHOT0 ONPaIIOBAHHSA.
Pedepar - xkopoTkuii BuUKIaL MUCbMOBO abo y ¢dopmi myOmigHOI JOMOBIIL

BMICTY KHUTH, CTaTTi @00 JEKUIBKOX poOIT, HAYKOBOI Mpalil, JITepaTypH 13 3arajabHoi
tematuku. Pedepar - 1e camocrtiiiHa y400BO-IOCHIAHUIIBKA poOOTa CTYACHTA, JI€
aBTOp PO3KPUBAE CYTh JOCIIIKYBaHOI NMPOOJEMH, MPUBOAUTH Pi3HI TOUKH 30py, a
TaKOX BJIacH1 NOTJISAN HA HET.

BwmicT marepiany Mae OyTu JIOTIYHUM, BUKIIAJl MaTepialy HOCUTh MPOOIEeMHO-

MOLIYKOBUI XapaKkTep.

Temu pedepariB aj1s1 CaMOCTIIIHOTO ONPaIIOBAHHS.

No Ha3zBa Temun
3/m
1 | CyuacHi rinore3u NOXOMKEHHS KHUTTS
2 XiMIYHHH TIepi0]] €BOJTFOITIT
2 bionoriunuii nepioa eBorOMiT
3 | OcHOBHI HUIAXU €BOJIOLIT POCIHH
4 | OCcHOBHI pHCH €BOJIOLIT IIAPCTBA POCIUH
5 [Insxu eBorOIiT TBAPUH
6 | HanpsiMku po3BUTKY afanTarii B €BOJIOLIT TBAPUH.
7 | Micue moauHA B 300JIOTIYHIA CHCTEMI.
8 OCHOBHI eTanu aHTPOTIOTEHE3Y.
9 | CrpykrypHa opranizaiis Ti1 y 6iochepi
10 | TBopua aist mpupogHOTO 1060pYy.



https://library.vspu.edu.ua/polki/akredit/kaf_2/sarafinuk4.pdf
http://nv-imc.edukit.zt.ua/Files/downloads/%D0%A1%D0%BF%D0%BE%D1%81%D1%82%D0%B5%D1%80%D0%B5%D0%B6%D0%B5%D0%BD%D0%BD%D1%8F%20%D0%B2%20%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D1%96.doc
http://nv-imc.edukit.zt.ua/Files/downloads/%D0%A1%D0%BF%D0%BE%D1%81%D1%82%D0%B5%D1%80%D0%B5%D0%B6%D0%B5%D0%BD%D0%BD%D1%8F%20%D0%B2%20%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D1%96.doc
http://nv-imc.edukit.zt.ua/Files/downloads/%D0%A1%D0%BF%D0%BE%D1%81%D1%82%D0%B5%D1%80%D0%B5%D0%B6%D0%B5%D0%BD%D0%BD%D1%8F%20%D0%B2%20%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D1%96.doc
http://nv-imc.edukit.zt.ua/Files/downloads/%D0%A1%D0%BF%D0%BE%D1%81%D1%82%D0%B5%D1%80%D0%B5%D0%B6%D0%B5%D0%BD%D0%BD%D1%8F%20%D0%B2%20%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D1%96.doc
https://naurok.com.ua/biblioteka/prirodoznavstvo/typ-4
http://ru.osvita.ua/vnz/reports/biolog/26140/

11 | Imei enHOCTI Ta PO3BUTKY MIPUPOIN B aHTUIHOMY CBITI.

12 | ComianbHi IpOsBY JIFOAWMHH MTOB's13aH1 3 OPMYBaHHSIM JIPYTOi CUTHAIBHOT CHCTEMH

13 | Pocaunu YepBoHOT KHUTH Y KpaiHU

14 | TBapunu YepBoHOI KHUTH YKpaiHU

15 | [IpuponooxopoHHa cripaBa

16 | llpupoani HarioHa bHI TApKU

17 | Crparerisi cTanioro po3BUTKY

6. ®°OPMHU IMTOTOYHOI'O TA NI ACYMKOBOI'O KOHTPOJIIO
6.1. @opmu nomounoeo koumponro. YcHa ab0 THChMOBAa IEpEBipKa BHUBUCHHS
HaBYAJIbHUX MaTepialliB Ha MPAKTUYHUX 3aHATTSIX.
6.2. @opmu npomixcroeo konmposio. MonyiapHa KOHTpOJIbHA poboTa
6.3. Dopmu niocymko8o2o konmpo.ro. 3aliK, 1CTIHT.

7. 3ACOBU JIATHOCTHUKU PE3YJIBTATIB HABUAHHSA

[lin yac MOTOYHOIO KOHTPOJIO OIIHIOETHCA 3JATHICTh Ta PIBEHb BUKOHAHHS
CTYJICHTOM 3aBJlaHb Ha MPaKTHYHUX 3aHATTAX, PE3yIbTaTH CAaMOCTIHHOI poOOTH 3
HABUYaJIBHOIO JIITEPATYpPOIO, a TAKOXK SIKICTh BUKOHAHHS CTYJAEHTOM 1HJIWBIIyalbHOTO
3aBAaHHS Y BUTJISAL pedepary Ta MOro mpe3eHTarii.

MoaynpHa KOHTPOJIbHA poOOTa MPOBOAUTHCS B MUCHMOBIN (POpMI Ta BKIIOYAE
JBa TCOPETHYHI TWTaHHS, BUIMOBIAI Ha SKI JAlOTh MOJKJIUBICTH OIIHUTH PiBEHBb
OBOJIO/IIHHSI TEOPETUYHUM MaTepiajioM.

3pa3zok eapianmy MoOyIbHOI KOHMPOILHOL pobOMU:
1.BeretaTuBH1 YaCTHHU KBITKH.
2.BiAMIHHICTh M1 T'0JIO- 1 TOKPUTOHACIHHUMHU POCITUHAMMU.

8. KPUTEPII OIIIHIOBAHHS PE3YJIbTATIB HABUAHHSI
8.1. lllkana ma cxema gpopmysanHs niOCyMKO80I OYiHKU
IlepeBenenns mizcymkoBoro 0aJuay 3a 100-0a,1bHO0 HIKAJIOK0 OLIHIOBAHHS B
MiICYMKOBY OLIHKY 32 TPAAMUIiHHOK HIKAJIO0I0

IincymkoBuii 6aJ OuiHnka 3a TpaAMIiHHOI0 MIKAJIOK0
90-100
70-89 3apaxoBaHo
51-69
26-50
125 HE 3apax0BaHO
IincymkoBuii 6aJ OuiHka 3a TpaAMUiHHOI0 MIKAJIO0I0
90-100 BIIMIHHO
70-89 00pe
51-69 3aJI0B1JILHO
26-50 HE 3aJ0BLJIBHO

Cxema posnoginy 6aJjis
Jnis 3amiky




30 6aais
. . MPOMIKHUN
70 6aniB (MOTOYHUIN KOHTPOJIb) — (np
. . KOHTPOJIb) — 3a
CepeaHbO3BaKEHUI Oa OLIIHOK 3a
MakcumaibHa | . .. . pe3yJbTaTamu
c . BIJIMOBI/l HA CEMIHAPCHKUX 3aHATTAX Ta
KUIbKiCTH . : BUKOHAHHS
. BUKOHAHHS 1HAMBIAYaJbHUX 3aB/IaHb, .
oaJjiiB . MOJYJIBHOT
kUi nepeBoauTbes y 100-0anpHy mkaty .
.. KOHTPOJIBHO1
3 BaroBuM koediiientom 0,7
po0OOTH 3 BarOBUM
koedimieaTom 0,3
MinimMaabHui 16 6axiB
MOPOroBHiA 35 0ajiB (MOTOYHUN KOHTPOJIb) (TpoMi>KHUHT
piBeHb KOHTPOJIb)
Jlst icnuty
10 6axis
(mpoMiKHUI
KOHTPOJIb) — 32
pe3yJibTaTaMmu
. . BUKOHAHHS
40 6auiB (MOTOYHUI KOHTPOJIb) — ;
. : MOIYJBHOT
CepeIHbO3BaKEHMI Oajl OIIHOK 32 .
MakcumajibHa | . .. ) KOHTPOJIbHO1
c . BIJIMOBI/Il HA CEMIHAPCHKUX 3aHATTSIX Ta
KIIbKiCTH : : po0OOTH 3 BArOBUM
. BUKOHAHHS 1HAMBIAyaTbHUX 3aB/IaHb, .
oaJjiB N koedimieatom 0,1
aKui nepeBoauThes y 100-0anbHy mkamy .
. 50 daxis
3 BaroBuM koedinientom 0,4 . .
(miacyMKoBUI
KOHTPOJIb) — 32
pe3yibTaTaMmu
ICTIUTY 3 BarOBUM
koediuientom 0,5
MiHiMajabHII
MOPOroBui 35 0ajiB (MOTOYHUN KOHTPOJIb)
piBeHb

8.2. Kpumepii oyinrosanus nio uac ayoumopHux 3aHsamo

Ouinka

Kpurepii oniHl0OBaHHS HABYAJIBHUX JIOCATHEHb

5 0auais

OuiHIOEThCS poOOTa CTYJIEHTa, SKUM y TOBHOMY 00cCs31
BOJIOJIIE HABYAJbHUM MaTepiajoM, BUIBHO, CAMOCTIHHO Ta
apryMEHTOBaHO MOro BHUKJIAJa€, TJIMOOKO Ta BCEOIYHO
PO3KpHBAE 3MICT TEOPETUYHHX 3alMUTaHb Ta MPAKTUIHHUX
3aBllaHb, BHUKOPHUCTOBYIOYM TIpH IIhbOMY OOOB’SI3KOBY Ta
JIOAATKOBY JITEpaTypy, BUIBHO MOCIYTOBYETHCS HAYKOBOIO
TEPMIHOJIOTIEIO, PO3B’A3y€  3a4ayl  CTaHAApTHUM  abo
OpUTIHAJIBHUM  CTHOCOOOM, HABOAWTh ApPTYMEHTH  Ha
ITIITBEPDKCHHS BJIACHUX JYMOK, 3IMCHIOE aHaII3 Ta pOOUTH




BHCHOBKH.

OuiHOEThCS pOOOTA CTYJEHTA, SKUH JOCTaTHbO IOBHO
BOJIOJIIE HABYAJIBHUM MaTepiajioM, OOIPYHTOBAHO HOTO
BUKJIAJIa€, B OCHOBHOMY PO3KPUBA€ 3MICT TEOPETUUYHUX
3alliTaHb Ta MPAKTUYHUX 3aBJaHb, BUKOPHUCTOBYIOUH IpPHU
IbOMy  OOOB’SI3KOBY  JITEpaTypy, pO3B’s3ye  3amadi
CTaHIAPTHUM  CIOCOOOM,  TOCIYTOBYETHCSI ~ HAyKOBOIO
TEPMIHOJIOTI€I0. AJle TPU BHUCBITJIICHHI JACSIKUX MUTaHb HE
BHUCTAa4a€  JIOCTaTHbOI  TIMOMHM  Ta  apryMEHTaIli,
JIOTIYCKAIOThCS MPH IIbOMY OKpPEMi HEICTOTHI HETOYHOCTI Ta
HE3HAYHI IOMUJIKH.

OuiHOeThCsT pOOOTA CTYJEHTA, SIKUM BIATBOPIOE 3HAYHY
YaCTUHY HAaBYaJIBHOTO MaTepiaiy, BUCBITIIIOE HOTO OCHOBHHIA
3MICT, BUABIISI€E €JIEMEHTapHI 3HAHHS OKPEMHX IIOJIOKEHb,
3 0asm 3aMycye OCHOBHI (pOopMyJu, piBHSHHS, 3akoHM. He 3matHuit
10 TrIMOOKOro, BCEOIYHOTO aHali3dy, OOIpYHTYBaHHS Ta
apryMeHTanli, He¢ KOPUCTY€ETbCS HEOOXIAHOKO JIITEpaTypolo,
JIOITYCKa€ 1CTOTHI HETOYHOCTI Ta TOMUJIKH.

OuiHIOETHCS POOOTA CTYJEHTA, IKHI HE BOJIOAIE HABYAIbHUM
MarepiajioM y JIOCTaTHbOMY 00cs31, IpoTe (pparMeHTapHO,
2 0anm noBepxoBo (0e3 aprymeHTanii Ta OOIpYHTYBAaHHs) BUKJIAJA€
OKpeMI MHUTaHHS HaBYAJIbHOI AMCLUMILUIIHM, HE PO3KPUBAE
3MICT TEOPETHUYHHUX NUTAHb 1 IPAaKTUYHUX 33aB/IaHb.
OmuiHoeThCs poOOTa CTYACHTA, KUK HE B 3MO31 BUKIIACTHU
3MICT OUIBIIIOCTI TUTaHb TEMHU Ta KYPCY, BOJIO/II€ HABYAIbHUM
1 6an MaTtepiajioM Ha piBHI PO3MI3HABAHHS SBHUII, IOMYCKA€ 1CTOTHI
MMOMUJIKM, BIJNOBIJIa€ HA 3alUdTaHHS, IO IOTPEOYIOTh
OJHOCJIIBHOI BIIIOBIJII.

OuiHto€eThCst poOOTa CTYACHTA, IKUM HE BOJIOJI€ HABYAIBHUM
0 0aJiB MarepiaioM Ta HE B 3MO31 HOro BHUCBITIUTH, HE PO3YyMI€
3MICTY TEOPETUYHUX MTUTaHb T MPAKTHYHUX 3aBHAHb.

4 0aamn

8.3. Kpumepii oyinosanns inousioyaibHux 3a60aHb

MakcuMaJbHA KIJIBKICTD
Buna .
oaJiB
[Ipe3enTaitist 3axoay abo TeMU 5
KOHCHEKT TeM Jis caMOCTIHOTO ONpaIfOBaHHS 5
Pedepart 5

KpurepisiMmu o1iHIOBaHHS 1HIUBIAyadbHUX 3aBJaHb € 3HAHHSA (akTiB, ABUIl. BipHe,
HAyKOBO JOCTOBipHE ix mosicHeHHA. OBOJIOAIHHS HAayKOBUMH TEpMiHAMH,
MOHSATTSAMHU, 3aKOHAMHU, METOJAaMH, MPABUJIAMH, BMIHHS KOPHUCTYBAaTHCS HUMHU TIPH
MOSICHEHHI HOBUX (PaKTiB, PO3B’sA3yBaHHI PI3HUX MHUTAHb 1 BUKOHAHHI MPAKTUYHUX
3aBlaHb. MakcuUMallbHa SICHICTh, TOYHICTh BUKJIAAYy AYMKH, BMIHHS BIJCTOIOBATH
CBO1 TIOTJISIIN, 3aXHINATH iX. 3HAHHS MOBUHHI MATH NMPAKTHYHY 3HAYUMICTb.

8.4. Kpumepii oyintosanHs Mo0yibHOI KOHMPOIbHOI pobomu.



Kputepii oIliHKM yCHIIIHOCTI BIJAMOBIJIAIOTh HaBYAIBHIA mporpami ¥ HaHOIIbII
BOXJIMBUM BHMOTaM [I0 3HaHb CTYJACHTIB: BIJAIMOBIJII TMOBUHHI OyTH TOBHUMH,
JIOTTYHUMH, JOKAa30BHUMH.

MaxkcumaibHa KUIBKICTH OalliB 3a BiAHOBiAbL HAa | mura”HHsA ckiagae 15 Oaiis.
KputepisiMu oIliHIOBaHHS €: TMOBHOTa BIJAIMOBII, 3JAaTHICTh KPUTHYHOTO aHAII3Yy
TEOPETUIHOTO MaTepiaiy, BMIHHS HAaBOJUTH apryMEHTH Ta POOUTHU BUCHOBKH.

8.5. Kpumepii oyintosanus nio yac niocymko8020 KOHMPOJO

[TimcymkoBa OITIHKa BHCTABISIETBCS 32 pe3yjbTaTaMHd TMOTOYHOTO Ta

MPOMIKHOTO KOHTPOJIIO.

9. IHCTPYMEHTH, OBJIAJITHAHHSA TA IPOT'PAMHE 3ABE3INEYEHHSI,

BUKOPUCTAHHA SIKUX IEPEJIBAYA€ HABYUAJIBHA JTUCHUITJITHA
OTIOPHI KOHCIIEKTH JICKIIIi; HA0YHI1 TOCIOHUKY, HAaBYAJILHO-METOIUYHI TOCIOHHKH,
MiPYYHUKY; aTIacH, UTFOCTPATUBHI MaTepiainu (MyJIsKi, TUTaKaTH, Tolo). TexHiuH1
3aco0u I IEMOHCTPYBaHHS Mpe3eHTalliil (HoyTOyk, mpoekTop), Beb-ceppic Google
Classroom.

10. PEKOMEH/IOBAHI JUKEPEJIA TH®OPMAII|
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