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PiBenb BUIIOL OakasaBp
OCBiTH
CrneuniajbHicTh cnenianbHicTh 162 bioTexHonorii Ta 0101HXKeHepis

IHonepenHi ymoBu
JIJ1s1 BUBYEHHS
HaBYAJbHOIL
JAUCHUILTIHA

Jlnst BUBYEHHST Kypcy 37100yBayl BHINOT OCBITH MOTPEOYIOThH
0a30BUX 3HaHb 3 O10JIOTIi, HEOPraHiyHOi, OPraHIYHOI,
aHAMITUYHOI, (i3UyHOI Ta KOJOIAHOI XiMii, PO3YMIHHSA
XIMIYHOT IPUPOAN OCHOBHUX PEUOBHUH, 1110 BXOJATh JIO CKIIATY
KUBHUX OpraHi3MiB Ta OIOXIMIYHUX TMPOIECIB L0 B HUX
B1J10yBatOThCSI.

MoBa BUKJIagaHHA

JlepxaBHa

2. 3anu1aHoOBaHI pe3yJIbTaTH HABYAHHS

MeTa BUBYEHHSI HABYAJBHOI JUCIHUILIIHM: 3a0e3MeUeHHs 3100yBayiB BUIIIO1

OCBITH OCHOBaMHM 3HaHb 3 010JI0T11 KIITUHM 1 TKAHWH, NIMOOKUX 1 BCEOIYHMX 3HAHB 3

€BOJIIOIIIT KITITHH, OyZI0BH Ta (1310J10T1i KJIITHH PI3HUX OPTaHi3MiB, IPOIECIB KIIITHHHOI

perynsiii, oOMiHy TE€HETUYHOIO 1H(POpPMAIli€l0, METOIB BUBYCHHS KIITHH, OCHOB

MOJIEKYJISIPHO1 01071071

OcCHOBHiI 3aBJaHHST HAaBYAJbHOI JAMCUMILUIIHM TIOJIATAOTh Y BUBYCHHI

OCHOBHHX 3aKOHOMIpHOCTEH OyIOBy Ta BIATBOPEHHS KIITHUHU; (POPMYBAHHA Y

3100yBaviB BUIIOT OCBITH CUCTEMHU 3HAHb NP0 OynoBY 1 QYHKIIT OPraHoi/liB KIITUHU;

dbopMmyBaHHsS y 3100yBadiB BHIINOiI OCBITM CHUCTEMHU 3HAaHb MPO MPOIECH OOMiHY
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PEUOBHUH Ta MEPETBOPEHHS €HEprii B KIITHHI; PO3BUTOK Yy 3100yBaviB BUIIOI OCBITU
Mi3HABAJIbHUX I1HTEPECIB, I1HTENEKTyaIbHUX 1 TBOPUMX 3AI0HOCTEH MIISIXOM
NPOBEACHHS EKCIIEPUMEHTY, pO3B’s3yBaHHS OIOJOTIYHUX 3a/ad, MOJIEIIOBaHHS
O10JIOT1IYHUX TMPOIECIB; OBOJOAIHHSA 3700yBadyaMy BHINOi OCBITH BMIHHSAMH
3MIIMCHIOBAaTH CaMOCTIHHUM TOIIYK Ta aHali3 010J10r14HOi iH(opMallii, 03HalioOMIIeHH1
3 Cy4aCHUMH BIJKPUTTSIMH B raay31 010JI0Tii.

KommnereHnTHOCTI:

iHTerpaJjibHa:

3/1aTHICTh PO3B’sI3yBaTH CKJIAHI CIIeIiali30BaH1 3a/1a4i Ta MPaKTUYIHI MPoOJIeMH,
0 XapaKTepU3YIOThCS KOMIUJIEKCHICTIO Ta HEBU3HAUCHICTIO y Ol0oTeXHOJOrIi Ta
OloiHkeHepii, ab0 y mpoleci HaBYaHHA, IO Mepeadavyae 3acTOCYBaHHA TEOpil Ta
METO/IIB O10TEXHOJIOTIi Ta 6101HXKEeHEPii.

3araJjibHi:

KO0S. 3naTHicTh BUMTHCS 1 OBOJIOAIBATH CYYaCHUMU 3HAHHSAMH.

¢paxosi:

K11. 3natHicTh BUKOPUCTOBYBATH IPYHTOBHI 3HAHHS 3 X1Mii Ta 610710T1i B 00Cs31,
HEOOX1AHOMY JJIsl JOCSITHEHHS 1HIIMX PE3YbTaTiB OCBITHBOI IPOrPaMH.

K13. 3natHicTs npaitoBaTé 3 610J0TIYHUMHU areHTaMH, BUKOPUCTOBYBAHUMU Y
010TEXHOJIOTIYHUX Tpolecax (MIKpOOpPraHi3MH, TPUOH, POCIUHU, TBAPUHH, BIPYCH,
OKpeMi 1XHI KOMIIOHEHTH).

IIporpamMHi pe3yJibTaTH HABYAHHA

ITP07. BmiTH 3acTOCOBYBAaTH 3HAHHS CKJIANy Ta CTPYKTYpPH KIITUH PI3HUX
O10JIOTIYHUX areHTIB ISl BU3HAYCHHS ONTUMAJbHUX YMOB KYJIBTHBYBAaHHS Ta
MOTEHI[1aTy BUKOPUCTAHHS TOCIKYBAHUX KIIITUH y O10TE€XHOJOTII.

IIP08. BwmiTu BUIIATH 3 NOPUPOIHUX CYOCTparTiB Ta 1AeHTU(DIKYBAaTH
MIKpPOOPTaHI3MH PI3HUX CUCTEMAaTHMYHUX rpyll. BuzHayatu Mop@oiaorokynsTypaibHi
Ta (p1310710r0-0610XiIMIYH1 BIACTUBOCTI PI3HUX O10JIOTTYHHUX areHTIB.

ITP10. BMiTH TPOBOUTH €KCIIEPUMEHTAIBH1 TOCIIIKEHHS 3 METOIO BU3HAYCHHS
BIUTMBY (PI3MKO-XIMIYHMX Ta O10JOTIYHUX (PAKTOPIB 30BHIIIHBOTO CEpPEOBHINA Ha
KUTTEIISIIBHICTD KIIITHH )KUBUX OpraHi3MiB.



3. IIporpama HaBYAJBbHOI TUCHMUILTIHA

Tema 1. Beryn. IlpeaMeT, OCHOBHI MOHATTS TA €TaNM €BOJIONII KIITHHHOL
dopmu xutTs. KiiTHHa sIK OCHOBHA CTPYKTYPHO-PYHKI[iOHAJBHA OJXMHHUIA
*kuBOoi npupoau. Ilurosoria — Hayka npo OynoBy Ta pyHkuii kiaiTua. CyuyacHuii
CTAH KJITHHHOI Teopii, OCHOBHI ii moJioxkeHHs:. MeToau muToJiorii. CBiT/IOBHH
MiKPOCKOII

Berym. Ilpenmer Oiomorii KmiTHH 1 TKaHWH. ICTOpis BHWBUYEHHS KITITHHH.
HanmapctBo mpokapior i1 eykapioT. [lopiBHsIbHa XapakTEpUCTHKA POCIMHHUX 1
TBapUHHMUX KJIITHH. Miclie HUTOJOTIi B CHCTeMI O10JOTIYHMX AUCUUIUIIH: 3B'S30K 3
300JI0T1€10, OOTaHIKOIO, €MOpioJIoTi€ro, O010XIMIE€ID, TEHETHUKOI, MOJICKYISPHOIO
Oloyorier0 ¥  IHIIMMU  HayKaMd. 3HAYeHHS  LUTONOT y  ¢dopMyBaHHI
J1aJIEKTUKOMATEPIaTICTUYHUX YSIBJICHb MPO TMOXOKEHHS W €BOJIOLII0 OPraHIYHOTO
CBITYy. 3HAUEHHS LIUTOJIOT1] Y BUKJIaIaHH1 010JIOT11 Y BUIIIOMY HaBYaJIbHOMY 3aKJIA/Il.

OnauH 13 OCHOBHUX METOJIIB LIUTOJIOTII — CBITJIOBAa MiKpocKorisi. Bukopucranus
pPE3YAbTATIB IUTOJOTTYHUX JOCHIDKEHb Y MEAMINHI, CUIbCHbKOMY TOCHOAapCTBi,
BeTepuHapii, O10TEXHOJOTIi, Y PI3HOMAHITHUX Tally3sX MPOMUCIOBOCTI. CBITIOBHIA
MIKPOCKOII, (pa30BO-KOHTpacHUH, 1HTephEepeHUINHANA, TOAIPU3ALIMHUA MIKPOCKOIIH.
[IpmkUTTEBE BUBYCHHS KIITHH: TNPWKUTTEBE 3adapOOByBaHHS, KyJbTHBYBAHHS,
METOJIM MIKpOXipyprii, (ryopeciieHTHa Mikpockomisi. KOpoTki BIIOMOCTI PO 1CTOPitO
PO3BUTKY ITUTOJIOTIi: BUHAX1J MIKPOCKOIA 1 PO3BUTOK MIKPOCKOMIYHHMX JTOCIHIKEHB
OyZ0BM TBapWH 1 pocivH. BuBueHHs (iKCOBaHUX KIITHH: (DIKCATOPH, iXHINA XIMIUHUN
CKJIaJ 1 3aCTOCYBaHHSI, BUTOTOBJICHHS TUMYACOBHX 1 MOCTIHHUX TpemnapariB (Ma3Ku,
TOTAJIbHI Tpenapary, 3pi3H), OCHOBHI BUAM OapBHUKIB 1 (papOyBaHHs Mpenaparis,
MeTOAM TicToxXimii (uuToximii). YasrpadionetoBa Mikpockonia. Llutodoromerpis.
ABropamiorpadis. Enekrponna wikpockomis. bioximiudi 1 6lodi3uuHi MeTonu
BUBYCHHS KJIITHH.

Tema 2. bBynoBa i ¢pynkuii kiaitunu. Ilpokapiorn i eykapiorun. HexiiTunni
dopmu xkuTTH: Bipycu

Krnituna — eneMeHnTapHa OqUHUILS )KUBOTO, OJIMHUIIA Oy10BH, PYHKITIOHYBaHHS 1
pPO3BUTKY opraHi3miB. OCHOBHI BiJIOMOCTI MpO XIMIYHY OpraHi3allifo KJIITHH: BOJA,
HEOpTraHIYHi Ta OPraHivyHi 10HU, OUIKH, JITIIIU, BYTJIEBOIU, HYKJIETHOBI Kucaotu, ATO.
®opma 1 po3MIpu KIITHH, 3aJ€XKHICTh MOP(OJIOTTUHUX OCOOIMBOCTEN Bia (DyHKIIII.
OpHOKIITHUHHI OpraHi3Mu. ABTOTPO(]HI 1 reTepoTpodHI KIITUHU i opranisMu. OCHOBHI
BIIMIHHOCTI KJITHUH TBapuH 1 pociud. [Ipokapiotu i eykapiotu. ['omosoris y OyznoBi
KJIITUH OPTaHI3MIB Pi3HUX CUCTEMHUX Tpyn. KIIITHHU 1 OpraHi3M: OCHOBA OHTOTCHE3Y
BCIX OpraHi3MiB — PO3MHOXKEHHSA, PICT 1 nudepeHiiroBaHHa KIiTUHA. HexmTuHHI
dbopMH KUTTS: BIpyCH, OCHOBHI OCOOJIMBOCTI iXHBOI OyIOBM 1 (DyHKIIOHYBaHHS,
TEOPETUYHE 1 TPAKTUIHE 3HAUYCHHSI.



Tema 3. Ilmromuazma i ii CTPYKTYpHi KOMNOHEHTH. Dizuko-XiMiuHi
BjaacTUBOCTI XiMiYHMHA CKJIag Ta MOJIEKYJspHA Opradizamis MeMOpaH.
Ho3zakaiTunauii Mmarpukce. Imikokasike

OcHOBHa pEYOBMHA ITUTOILUIA3MU — TiajiorjiasMa (IIMUTO30Jb) — BHYTPIIIHE
cepenoBuile KITHHU. DI3UKO-XIMIYHI BJIACTHMBOCTI TiaJIONJIa3MH, 1 CTPyKTypa i
¢dbynkii. MemOpanu KNiTHHA. XIMIYHAM CKJIaJl Ta MOJICKYJIsIpHA OpraHizallis MeMOpaH:
MOJIeIb TPHILIAPOBOI JIIMONPOTEinHOT MeMOpaHH, MO3aiYHO-piAMHHA (IWHAMIYHA)
MoJeb. BiAMIHHOCTI y CTpPYKTypl BHYTPIIIHIX 1 30BHIIIHIX MeMOpaH KIITHHHU.
KiiTuaHa moBepXHs: mia3MaTidHa MeMOpaHa, iX pojib B YTBOPEHHI Karcyll OakTepiu,
KJIITUHHA CTIHKA POCJIMH, XIMIYHUU ckiaja, OymoBa 1 (yHKINI KIITHHHOI CTIHKH.
[To3zakmiTuHHUI MaTpHKC. [TMKOKaIIKC KIITHH TBAPUH, HOTO XIMIYHUN CcKIaa, PyHKITT,
OCOOJIMBOCTI CTPYKTYPH.

Tema 4. OnopHo-ckoporiiuBuii amapar. TpaHcmopr pe4oBHMH 4epe3
MemOpanu. Penenropni ¢pynkuii. bap’epHo-TpaHcnopTHa posb IIa3MoJIeMu.
MiKKJIITHHHI KOHTAKTH 1 IXHi THIIM B 0araTOKJITHHHMX OpraHizmax.
CrneniaizoBaHi CTPYKTYPH MIKKJIITHHHUX KOHTAKTIB. KiliTuHHA cTiHKA.

Tpancnopr  pe4oBHH qyepes MeMOpaHH. Peuenropni GyHKIII.
bap’epHOTpancnopTHa pPOJL IIA3MOJIEMH. MPOHUKHICTh, TMACHBHUM 1 aKTUBHHM
TPAHCIOPT PEYOBHH, (PAaroUUTO3 1 MIHOLUUTO3, MPOLECH EK30IUTO3Y 1 EHIOLMTO3Y.
Hecmocomu. Ilinuani konTakTH. CuHanThuHi KOHTakTU. Crieniaii3oBaHl CTPYKTYpH
BUIBHOI KJIITUHHOT MOBEpXHI MIKKITITUHHI KOHTAKTH 1 XHI TUNIU B OAraTOKIITHHHUX
opranizmax. CrienianizoBaHi CTPYKTYPH MIKKIITUHHUAX KOHTaKTiB. KiIITUHHA CTIHKA.

Tema 5: EngonuiazmaruyHa ciTka. 3arajibHa XapaKTepUCTHKA OPraHOINY,
Micue ioro Jokanaizamii B kiituHi. Kommiexke Toabaxki. bynoBa, cekperopHa
(ynkuis. dopma i po3TamryBaHHA OPraHoila y KJIITHHAX POCJAHH I TBapHH.
BakyoJii poCIMHHUX KJIITHH.

['panynsipHa eHgoruia3MaruyHa CiTKa, il OyzmoBa 1 (yHKIIII: y4acTh y CHHTE31
O1JIK1B, Y BIIIIJIEHH], HAKOMUYEHH1 OLJTKOBUX MPOAYKTIB 1 IXHBOMY TPAHCIOPTI, 3B'SI30K
3 000JI0oHKOIO siApa. [Manka eHaonaa3MaTuyHa ciTka, ii OyaoBa 1 QyHKIT y KIITHHI:
CUHTE3 TOJIICaxapH/IiB 1 JIMiAiB, HAKOMUYEHHS 1 TPAHCIOPT IUX pe4yoBUH. Poib
€HIOTIJIA3MATUYHOI CITKH B 130JISI1111 1 HEUTpasizaiii pe4oBUH, 10 HAIXOAATh Y KIITHHY.
Kommnieke Tompmxki. BymoBa, cekperopna ¢yHKIis. YIBTpacTpyKTypa IUKTIOCOM.
Monudikarmis 61akiB B amapari ['onbaki; CHHTE3 MOdicaxapHuIaiB 1 IMiAIB, CETPHUTALis,
HAKOTIMYEHHSI, T03PIBAHHS CEKPETOPHUX MPOAYKTIB (OIKM, JMiAU, Toicaxapuin) 1
BHUBEJICHHS 1X Y IUTOIUIA3My, YTBOPEHHS JII30COM 1 POJib y (OpMYyBaHHI MJIa3MaTUYHOI
MeMmOpanu. Jlizocomu. Mopdosorisa ji3ocoM, ixHa xiMiuHa opradizamis. [lepBunHI,
BTOPWHHI JII30COMH, ayTOCOMH, TPETUHHI JII30COMHU a00 3aJUIIKOBI TUTHI. DYyHKITIT
J130COM, y4acTh iX Yy 3arajJbHOMY KJIITUHHOMY OOMIiHI, Y BHYTpPIIIHbOKJIITHHHOMY



nepeTpaBieHHl DK (3B'M30K 13 mporecamu (aro-i MIHOIMUTO3Y). MIKpOTUIbLA:
[TIKOCOMH, TJIIOKCMCOMHU Ta TepokcucoMu. Mopdororia, XiMidyHa oprasizaiis Ta
¢dbynkmii. ['more3n nmpo MOXOKEHHS MIKPOTUIels. BakyonspHuii amapar KIiTHH
POCJIMH: IIEHTpaJibHa BaKyoJisl, TOHOILIACT, 3B'A30K iX 3 €HIOIJIa3MaTUYHOIO CITKOIO,
CKJIaJl BaKyOJIbHOTO COKy. DyHKIIIT BaKyosel y KIITUHAX POCIIHH.

Tema 6. Miroxonapii Mopdosoriuna XxapakTepHUCTHKA MITOXOHAPIii:
po3mipu, popma, KiJIbKICTb, JIOKATI3alifl y KJIIiTHH, 3HAYeHHS B 00MiHI ByIJ1eBOIB.
[nacruam kiaiTuH pociaud. Tunm miIacTua: XJ0POILIACTH, XPOMOILIACTH,
JIEMKOIJIACTH, MPOIVIACTHAN. DOTOCHMHTE3, OCHOBHI Or0 eTamnu.

MiToxoHapii. Mopdomnoriuyna XapaKTepUCTHUKA MITOXOH/IPIH.
VYnBTpacTpyKTypHa OpraHi3allis: 30BHIIIHS 1 BHYTPIIIHS MEeMOpaHH, KPUCTH, OynoBa
kpuct. Marpukc wmitoxonapii: JHK, PHK, pubocomu. @yHkuii MITOXOHAPIM.
['inore3u mpo MOXOMKEHHSI W €BOJIOIII0 MITOXOHJIPIM Yy CHUCTeMI KIIITUH €yKapioTiB.
Posib MITOXOHIp1M Y HIUTOIUIA3MATHYHIN CITaIKOBOCTI.

[InacTuau KIITUH pocauH. XJI0poIuiacT: (hopma, po3MipH 1 KUIBKICTb Y KIITHHAX
PI3HUX POCIUH. YIBTPACTPYKTYpa XJOPOIUIACTIB: 30BHIIIHSA 1 BHYTPIIIHA MeMOpaHH,
rpaHd, MDKIpaHHI IUIACTUHU (MeMmOpanu). Marpukc XJIOpOIUIacTiB, HOro
xapakrepuctuka, jgokamizamis JJHK, PHK; pubocomu, cuntes 6iyika y XJIOpOIIACTI.
OyHkIii xynoporactiB: gorocunte3, cunred AT®. Ilporec dhoTocuHTE3y, OCHOBHI
Horo eranu. YIBTPaCTPYyKTypa XpPOMOIUIACTIB, JEUKOIJIACTIB, MPOIUIACTH], iXHI
¢yskuii y kimiThHi. ['imoTe3d mpo TNOXOMKEHHS IiacTuia. Pons mimactun y
[UTOIIA3MATHYHIN CIaJIKOBOCTI.

Tema 7 Pubocomu. bynosa pudocom, ixHs XxiMiuHa opradisaumis.
XapakrepucTuka pudOcoM mnpokapiotiB i eykapioriB. KiuiTMHHMH weHTp.
OmnopHo-pyxoBa cucrema (uurockesaer). Mikpoginamentu. Miopiopuau. Biliku.
Jlxryruxku. MoJiekyasipHi mexadizmu cnenudgivnocti 0Oiocunre3y OuikiB. Ilponec
OiocuHTe3y OliIKa, TeHETUYHUI KO/,

Oynkiii pudbocoM — O6loCHHTE3 OUIKIB. YTBOpPEHHSI CyOOAWHHUIIL PHOOCOM Y
s/Ieplil, BUXIJT 1X Yy IIUTOILIa3My, MPOIEC 1 YMOBH CKJIaJaHHs PUOOCOM y IMTOILIA3MI.
MikpotpyOouku. BynoBa MikpoTpyOouok, iXxHiM XimMiuyHMH ckian. binok TyOymiH.
MikpoTpyOouky HUTOIIa3Mu, iXHi (yHKuii y kmtudi. Kmituaauii nentp. bynosa
KJIITUHHOTO 1eHTpY. LlenTpioni, IXHS ynbTpa TOHKa OpraHi3ailis; JoKami3aIis y KIITHHI.
Permikamist (yrutikaifis) IEHTPioJiel: y4acTh B yTBOPEHHI MITOTHYHOTO arapara,
3B'SI30K 13 KIHETOCOMaMU BIMOK Ta PKTYTHKIB. Bi1iKM Ta JUKYTHKH KIITHH €yKapioTiB:
yIBTPATOHKA OpraHizallis, MeXaHi3M 1 eHepreThka pyxy. bazanbHi TUIbI (KIHETOCOMU)
BIMOK 1 JKYTUKIB, 1XHs OynoBa 1 ¢yHkuli. JDKyTHKH MpoKapioTiB; OIOK uiaresiH.
MikpodinamenT (aKTUHOBI (PUTAMEHTH) NMTOIUIA3MHU KIITHH POCIMH 1 TBAapHH.
BbynoBa miodhi6pwi monepeyHOCMyTracToro M’ si30BOTO BOJIOKHA: CapKOMEpPH, TOHKI 1



TOBCTI Mi0(i0opunu (mporodiOpumnn), ixHi Oiku. XiMi3M 1 €HEpreThka CKOpPOYEHb
MOMEepPEUYHOCMYTracTuX M'si3iB. bymoBa 1 (¢yHKIiOHaIbHa aKTUBHICTH MiodiOpui
IJ1aJIEHBKOTO M’ 5130BOT0 BOJIOKHA. [IpomixHI ditlaMeHTH: iX OyoBa, XIMIYHHMM CKJIaa Ta
GbyHkHil y kmTuHIL. BKiIrodeHHS nuToriazMu. BiaKoB1 BKIIFOUEHHS, MOJicaxapuiy,
JMIIY, KPUCTATIUHI BKJIIOYEHHS KIITHH POCIHMH. 3HAYEHHS IUTOIIIa3MAaTUYHUX
BKJIFOYEHB Y METa00J113M1 KJIITHH 1 OpraHi3my.

[Tonsitra mpo rex. [Ipouec 6iocunrtesy Oiunka, renetnunuit koa. Buau PHK, ixune
SJICpHE TOXO/KCHHS, poib y OlocuHTe3l Ouika. JlisSIbHICTh KJIITHHH SIK €JUHO1
KOMIUIEKCHOI CHCTEMH B 3IHCHEHHI YCiX (QYHKIIH JXKUTTEAISIBHOCTI, MOHITTS IIPO
CUCTeMH 3araJibHO(QYHKIIOHAJIBHOTO 3HA4YeHHSA (cucTeMa OlocuHTE3y Oijka,
eHepreTUYHOro oOMiny, pyxy Ta iH.). JIHK - marpuns y cuaTesi 6iyika.

['enHa iHXX€EHEpisl.

Tema 8. InTepdasue saapo. Slnepua odononka. Slnepunii cik. XpomarTus.

Anpo iHTepdazHoi kMiTUHU. Po3TanryBaHHS 1 KUIBKICTh SiA€p y KJIITHHI, 1XHI
po3mipH, popma, Kopemsiis 3 po3mipamMu 1 GOPMOIO KIITHUHHU. XIMIYHUNA CKIIAJ siipa.
OcHOBHI CTPYKTYpHI 1 (DyHKIIIOHATIBbHI KOMIIOHEHTH fAJIpa: sifiepHa 000JI0HKA, SACPHUN
CIK, XpOMOCOMH (XpOMaTHH), suepue. SaepHa 0OOJIOHKA: 30BHIIIHS 1 BHYTPIMIHSA
MeMOpaHH, TEepUHYKIEApHUN MpOCTIp, KOMIUIEKC MOp, iXHA OyaoBa, po3MIpH,
(yHKIIOHATbHA aKTUBHICTh. DYHKIII OOOJOHKHU siipa: OOMIH PEYOBHH MIXK SAPOM 1
[IUTOTIIa3MO10, Oap’€p, M0 BIJOKPEMITIOE SJIPO BiJl IIUTOIIA3MH, (PYHKIIISI XPOMOCOM,
(GyHKIIOHATBHUM 3B'S30K 13 MeMOpaHaMU €HJIOITUIa3MAaTHYHOI CITKH; POJIb SIAEPHOI
00O0JIOHKH B TIPOIIEC] MOAUTY KIITHH OMHOKIITUHHUX 1 OaraToKIITHHHUX OPraHi3MiB.
S nepHuii cik (kapioriazma) — BHyTPIILIHE CEPEAOBHILE s/1pa. XIMIUHUN CKAal, (PyHKIIII.
XpoMaTtuH 1 XpOMOCOMHM — JIBI (pOpMHU ICHYBaHHS CHaJKOBOi iH(popmalii y sapi.
XimiyHa opranizaiis xpomocom: JTHK, 6ynoBa monexysnu 1 BractuBocTi. ['inore3u npo
OMHOHUTYACTY (YHIHEMHY) 1 OararoHMUTYacTy (MOJIIHEMHY) OpraHi3alil0 MITOTHYHHX
XpoMocoM y 1HTepda3Hiil 1 KIITUHI, IO AUIeTbCS. BUIKM XpoMOCOM: MICTOHU 1
HETICTOHOBI OUIKH, IXHA KUIBKICTh, CTPYKTYpHA poJib. By10Ba MITOTUYHOI XpOMOCOMHU:
MEepBUHHA TEPeTshKKa, IUIedl, TeJIoMIpu. PIBHI CTPYKTypu3alii XpOMOCOMHUX
KOMIIOHEHTIB. MeTaleHTpuyHl, CyOMeTaleHTPUYHI, amoOlEHTPUYHI XPOMOCOMHU.
KonTtakr iHTepda3HHX XpOMOCOM 13 MEMOpPaHOIO SIEpHOI OOOJOHKH; MPOCTOPOBA
opieHTalis 1HTEp(]A3HUX XPOMOCOM YCEpeauHl sApa, YMOPSAKOBAHICTh IXHBOTO
po3rantyBaHHs. Po3mipu 1 KUIBKICTE XpoMocoMm. BuenHs mpo kapiotun.PiBHi
CTPYKTypHU3allli XpPOMOCOMHHMX KOMIIOHEHTIB: HYKJICOCOMHHM, HYKJICOMEPHUH,
XpOMOMEpHUM, XpoMoHeMHuW. XpomatuHu. Judepenuiiine 3adapOboByBaHHS
xpomocoM. ['erepoxpomannH i1 eyxpomaruH. CTaTeBUil XpOMaTHH.

Tema 9. Hyxaeinosi xucaorn JJHK i PHK. BynoBa mykieoruais. Ix
CTPYKTYpPHa opradizamis. ®@i3uko-xiMiuHi BJgacTuBOCTi. @DYHKUHiOHAJbHA



AKTHUBHICTH iHTep(a3HUX i MITOTMYHMX XpoMocoMm. Pempoaykuis xpomocom .
SAnepue.

bynosa nykneinoBux kuciotr JIHK 1 PHK. MinopHni a3zotucti ocHoBH. bynosa
azotuctux ocHoB. Dizuko-ximiuni BiaactuBocTi JJHK. CrpykrypHa opranizami JHK.
Crpyxkrypna opranizaii PHK, Buaun PHK.

['iranTceki (TOJITEHHI) XpPOMOCOMH JHMYMHOK JBOKPUIIUX, XPOMOCOMH THITY
«JTAMTIOBHX HIITOK», 0COOMUBOCTI IXHBO1 OyfoBH Ta PyHKIioHyBaHHsA. Cunre3 JJHK y
iHTepdaszi. Mexanism penyrumikamii monekynu JHK y kmituHax mnpokapioTiB Ta
eykapioTiB. AcuHXpoHHICTh TporeciB penymiikamii JJHK y xpomocomax. Po3mipu,
dbopma, 4YMCIIO saepellb Y SAApil, 3aleKHICTh YHCIa 1 PO3MIPIB  sAepelb Bij
(YHKIIOHATBHOI aKTUBHOCTI KJIITUHU. YIBTPACTPYKTYpHA OpraHizaiis Ta XIMIYHUN
CKJaja. YTBOpPEHHs slepls Ha XxpoMocoMmax. SneprieBuil oprasizarop. 3miHa siaepus
IIpU MIOTOTUYHOMY MO KJIITUHU. Poib ipa B MeTaOO0MIuHINA JIJIbHOCTI KIITUHU, Y
nepenavyi reHeTUYHoi 1HpopMarii.

Tema 10. Kinitunuit nuki. Mito3. Meiio3. OcHoBHi 0co01uBoCTI MOpgoJiorii
i QyHKIIOHAIBLHOI AKTUBHOCTI YOJI0BIYMX i KIHOYHX cTaTeBUX KJIITHH. KiiTuHHe
nudepeHuilOBaAHHS.

Knitunanit 1wk, XapakTepucTUKa KIITHHHOTO  (MITOTUYHOTO) — ITUKITY,
TPUBAJICTh MOr0 B ONHOKIITUHHUX 1 OaraTOKJIITHHHUX OPraHi3MiB, BIIMIHHOCTI Y
npoideparuBHIi aKTUBHOCTI KJITUH PI3HUX TKaHUH OaratokiiTuHHuX. [lepioau
KJIITUHHOTO LUKy B iHTepdasi: MPECUHTETUYHUN, CHHTETUYHHUM, TOCTCUHTETUYHUH,
XapaKTepUCTUKAa [UX TepiomiB. biHapHWIl Momin KIITUH TPOKapioTiB. Mito3 —
OCHOBHHH cmoci0 moaiay KIITUH eykapioTiB. da3u MiTo3y, iXHA XapaKTepUCTHKA,
TpuBaiicTh. L{UTOKiIHE3 1 HOr0 0COOIMBOCTI B KJIITHHAX TBapHH 1 pociauH. Pi131050Ti1s
Mito3y. Ilatonoris miTo3y. Perymsiiss MITOTUYHOI aKTUBHOCTI KJITHH, NMPUHLHUIN
peryisiii po3MHOXKEHHS KIITHH. Tumm wmiTo3y. biojoriuHe 3HauY€HHA MITO3Y.
Ennmopenpoaykitis: €HIOMITO3 1 TOJITCHIS. AMITO3 — TMPSMHA TIOAUT KIITHHH,
MPUYPOUYEHICTh HOTO JO KJIITHH, IO JACTCHEPYIOTh 1 MATOJOTIYHO 3MIHEHUX KIIITHH.
Meiio3. BusnaueHHsi meio3y, #oro BiAMIHHOCTI Bif mito3y. Da3u Meiosy, ixHs
xapakrtepuctuka. [lepmmii moain meno3y: KoOH’roraifisi (CHHAICHC), KPOCHUHTOBED,
PEAYKI[S YHciia XpoMOCOM 1 (OpMyBaHHS TalUIOiTHUX CTaTeBUX KIITHUH (TaMer).
CunantoHeMHUN KomIuiekc. Ponb KpOCHHroBepy B I1HIMBiAyajbHIA MIHJIMBOCTI
opraHi3MiB. 3UTOTHUH 1 TAMETHUN MEW03; YepTryBaHHS TaIjIoiIHO1 1 JUTUIOITHOT a3 y
KUTTEBOMY IIUKII PI3HUX OJHOKIITUHHUX 1 0araTOKJIITUHHUX opraHi3MiB. OCHOBHI
ocobmuBocTi Mopdosorii 1 (GyHKIIOHAIBHOT AKTHUBHOCTI YOJOBIYUX 1 >KIHOYHX
CTaTeBUX KJIITUH. PO3BUTOK cTaTeBUX KJIITUH y pociuH. [Ipouec 3ammigHeHHs, oro
cytHicTh.IloABIliHE 3aruTiAHEHHS Y BHUIIMX POCIUH. BU3HAYeHHS TMOHSTTS
nudepeHiiitoBanHs (crieriani3aiiii) KJIiTHH.



Tema 11. O0min Boau. Oco0GauBOCTI 00MIHY MiHEpPAJbHMX PEYOBHH.
MaxkpoeeMeHTH Ta MiKpoOeJeMeHTH.

Cran Bomu B opranizmi. Posnoain Bogu. di3uko- XiMi4HI BJIACTUBOCTI BOJIH.
O6miH Bonu. IIpoMixkamit 0OMiH Boau Perymsiis BogHoro oominy. KinmeBuit oOMiH
Bonu Ilaronoriss BomHoro oOmiHy. OcoOmuBOCTI OOMIHY MiHEpaJbHUX PEUYOBHUH.
MakpoeneMeHTH Ta MIKpOSIeMEHTH. BCMOKTYBaHHS MiHEpPaJIbHUX pPEYOBUH.
[TpomixkHHUIT 0OMIH MiHEpaJTbHUX PEUOBUH. BMICT MiHEpaIbHUX PEUOBUH Y TBAPUHHHUX
TKaHWHAX 1 opraHax . Perymsiis miHepaiabHOro oOmiHy. Makpoenementu Kanbirii.
®docdop. Marniit. Kamiit, Harpiid, xjop, cipka. MikpoeneMeHTH: Hoxd, (Top, 3ai30,
IIWHK, KOOAJIBT, Mih,0poM, 00p, MapraHepb .MJUTIOIEH CeJIeH 1 iH.

Tema 12. Ilonsitta nmpo TkaHuHM. Buam TkanHuH. BigMIiHHOCTI TKaHMH
TBAPMHHUX | POCTMHHUX OPraHi3MiB.

[ToHATTS Mpo TICTOJNOTIIO Ta TKAaHWUHH. Buaum TKaHMH Ta (yHKIN, 10 BOHHU
BUKOHYIOTh. BIIMIHHOCTI TKAaHUH TBAPUHHUX Ta POCIMHHUX OPraHI3MIB.

Tema 13. EniTesniajJibHa TKAHWUHA TBAPDUHHUX OPraHisMiB. Buau cnosy4noi
TkaHuHU. KicTkoBa, Ta XpsamoBa tkaHuHu. M’s130Bi Tkannnu. HepBoBa TkaHuHa.

EnitenianpbHa TKaHWHA TBApUHHUX Opra”i3MiB. Bujau cnojgydHOi TKaHUHH.
KicTtkoBa, Ta xpsmioBa TkaHuHU. Bunu m’s30Bo0i TkanuHu. HepBoBa TkanuHa. bynosa
Ta (PyHKIII] TKAaHUH.

Tema 14. Tkanunu pocauMHHUX opraHismiB. TBipHa TkanuHa. Buam
MepucrteM. [lokpuBHi TKaHUHU. MexaHiYHI TKAHWUHU.

OcobnuBocTi Oy10BM pOCIMHHUX TKaHWH. [lapenximu Ta mpo3zenximu. TBipHa
TKaHWHA. ATMIKaJdbHI MEpHUCTeMH cTeOlia Ta KopeHs, OiuHI MepucteMu (kamoOii),
IHTEepKaJISApHI MepucTeMu 37MakoBUX. [lOKpuMBHI TKaHMHM (emiaepma, eK30Jepma,
pu3ozepMa Kopok esoreH, Kipka). MexaHiuHa TKaHUHA.

Tema 15. IlpoBinna Tkannna. Moema, kcuiaema. XJa0peHxima.
Oco6muBocTi Oynosu. [IpoBinaux TkanuH. @noema, keunema. CyauHu, Tpaxeinu,
MEXaHI4HI BOJIOKHA (J1y0’siH1 BOJIOKHA). XJIOpEeHXIMa.

TpyroMiCTKICTD:

3aranpHa KUIBKICTH TOAMH - 165 ro.
KinbkicTs kpeauTiB — 5,5

dopma ceMeCTPOBOTO KOHTPOJIIO — €K3aMEH

JlonarkoBi marepiaju Uil NPEACTABJECHHS HABYAJILHOI JUCUMUILIIHM:
bionoris kmitmHM Ta TKaHuH I 3BO croemansHOcTl 162 bBilorexHonorii Ta
Olo1HXKEeHepis



4. CTpykTypa (TeMaTHYHMI IJIAH) HABYAJIbHOI I CIUILTIHA

HazBa tem

Kinekicts rogux

Henna ¢popma 162 bb

Yceworo

B T.u.

hi§ n1ab cp

Tema 1. Beryn. IlpenMer, OCHOBHI TOHSTTS Ta
eTany eBOJIIOIIT KIITUHHOT popmu kuTTs. Kititnaa
SK OCHOBHA CTPYKTYpHO-(QYHKII1IOHAIbHA OAMHULIS
XuBOi mpupou. Llutonoris — Hayka mpo OynoBy Ta
¢ynkuii kaitua. CyyacHu# cTaH KIITHHHOI Teopii,
OCHOBHI i1 1oyio’keHHsI. MeTOAM UTOJIOT .

CBITJIOBHIA MIKPOCKOII.

2 2

Tema 2. BynoBa i ¢ynkuii kiaituau. [Ipokapiotn i
eykapiotn. HexmituHHI pOpMU KUTTS: BipycCH.

18

Tema 3. [lutomnasma i i1 CTPyKTYpHI KOMIIOHEHTH.
@i3uKo-XiMiYHI BIACTUBOCTI XIMIYHHHA CKIaa Ta
MOJIEKYJISIpHA OpTaHizallis MeMOpaH.

[To3axmiTHHHMIA MaTpuKc. [TiKoKamiKe.

18

Tema 4. OnopHO-CKOpOTIMBUY amapart. TpaHcnopt
peuoBUH depe3 mMemOpanu. Pernentopni ¢yHKIii.
bap’epHo-TpaHcmoptHa  pojb TTa3MOJIEMH.
MiKKIITHHHI ~ KOHTakTH 1 iXHI TUOU B
OararokTiTUHHUX opraHizmax. CrerianxizoBaHi
CTPYKTypU MDKKJIITUHHMX KOHTakTiB. KiiTHHHa
CTIHKA.

Tema 5: EnponnasMaruyHa ciTKa. 3arajbHa
XapaKTepUCTHUKA OPTaHOi Ty, MICIIe HOTO JJoKam3arii
B kiiTHHI. Kommuieke 'onbmpki. Bynosa, cekperopna
¢dynkuis. dopma 1 posraimlyBaHHS OpraHoiga y
KJIITHHAX POCIUH 1 TBapuH. Bakyomni pocIMHHHX
KITITHH.

14

Tema 6. Mirtoxonpii Mopdomnoriuyna
XapaKTEepUCTUKAa MITOXOHJIpiil: po3mipu, (opma,
KUTBKICTD, JIOKAJII3allisl y KJIITUH, 3HAYSHHS B OOMiH1
BymieBoaiB. Ilmactuam wimitTuH pochuH. Tunm
IUTACTUT: XJIOPOTUIACTH, XPOMOTLIACTH,
nmerHKoruTacTu, mporiactTuau. GOoTOCUHTE3, OCHOBHI
OTO eTaIlu.

18

Tema 7 PuGocomu. bynosa pubocom, ixHA XiMiuHa
Oprasizariis. XapakTepucTuka pubdocom
MpoKapioTiB 1 eykapioTiB. KiiTUHHMI UEHTP.
OnopHo-pyxoBa cucTema (uuTockener).
Mikpodinamentu. Miodi6punu. Biiiku. JLKryTHKH.
MornekynspHi MEXaHI13MHU crienuigHOCTI
OlocuHTedy OinkiB. [Ipomec OiocuHTe3y Oinka,
TeHETUYHHUH KOJI.

14




Tema 8. Inrepdaszne sapo. Snepna obGomonka.| 14 2 12
SnepHuit cik. XpoMaTuH.

Tema 9. Hykneinoni kucnotu JITHK 1 PHK. Bynosa 6 2 4
HYKIEOTHIiB. IX  CTPYyKTypHa  Oprasisaris.
dizukoximMiyHi  BractuBOoCcTi.  DyHKIIIOHATBHA
AKTHBHICTh iHTEP(A3HUX 1 MITOTUYHHUX XPOMOCOM.

Penpoxykiist xpomocom . SAxeprre.

Tema 10. Knitnaunii nuxin. Mito3. Meiio3. OcHOBHI 14 2 12
ocoOmuBocTi  Mopdosorii 1 PyHKIIOHAIBHOT
AKTUBHOCTI YOJIOBIYHUX 1 )KIHOYMX CTATEBUX KJIITHH.

Kiitnaae nudepeHiiiroBaHHs.

Tema 11. OOwmin Bomu. OcobauBOCTi 0OMIHY 2 2

MiHEpaJIbHUX  PEYOBHH. MakpoeleMeHTH Ta

MiKpOEIEMEHTH.

Tema 12. IloHsATTa npo TKaHUHW. Buau TKaHMH. 14 2 12
BigMiHHOCTI TKaHWH TBApUHHHUX 1 POCIMHHHX

OpraHi3MiB.

Tema 13. EmitemianbHa TKaHWHA TBApUHHUAX 2 2

opranizMiB. Bunu cnionyunoi Tkanunu. Kictkosa, Ta
XpSAIOBa TKAaHWHU. M’s30Bi TkanmHH. HepBoBa
TKaHUHA.

Tema 14. TkanuHM pocauHHUX opraHi3miB. TBipHa| 19 2 4 13
TkaHuHa. Buan mepucrem. [lokpuBHI TKaHUHH.
MexaH14H1 TKAaHUHU.

Tema 15. IlpoBigHa TkanuHa. dnoema, kcuiema. 6 2 4
XJ10peHxima.
Pazom 165 30 26 109

IoaiTnka ouiHIOBAHHSA

Axaodemiuna 0obpouecnicmob. 3100yBay BUILOT OCBITH TOBUHEH IOTPUMYBATHChH
Kozekcy akajeMiqHoi 1o0podecHocTi Ta Koslekey npo eTuKy BUKjajiada Ta 3100yBada

BUI0i OcBITU [loATaBCHLKOTO JiepyKaBHOTO YHiBepcutTery. JIoTpuMaHHsT akaJaeMiqyHO1

nobpodecHocTi 3700yBauaMu  OCBITH  Tiependadae: camMOCTIHHE BHUKOHAHHS
HaBYAJIbHUX 3aBJaHb, 3aBJIaHb MTOTOYHOTO Ta IMJICYMKOBOTO KOHTPOJIIO PE3YJIbTaTiB
HaBYaHHS (17151 0¢10 3 0COOTMBUMU OCBITHIMU MTOTPEOAMU 1151 BUMOTA 3aCTOCOBYE€THCS
3 ypaxyBaHHSM iXHIX IHJIMBIAyaJdbHUX TOTPEO 1 MOXKJIMBOCTEH); MOCUJIAHHS Ha
Joxepenta iHdopmarlii y pa3i BUKOPUCTaHHS 1/1€¥, po3p000K, TBEPIKEHb, BIJIOMOCTEH;
JOTPUMAHHS HOPM 3aKOHOJIABCTBA MPO aBTOPChKE MPAaBO 1 CYMDKHI MpaBa; HaJlaHHS
JOCTOBIpHO1 1H(MOpPMAIIT PO pe3y/IbTaTH BIACHOI HAaBYAJIbHOI (HAYKOBO1, TBOPUOI)
TUSITBHOCT1, BUKOPUCTAH1 METOAUKHU JTOCIIIKEHb 1 JKepeia iHdopmMariii.

Jleonatinu ma nepecknadanus. JlabopaTopHi 3aBIaHHS, 3aBAaHHSA 31
CaMOCTIHHOT POOOTH, K1 3[AI0THCS 3 TOPYIICHHIM TEPMiHIB 0€3 MOBAXXHUX MPUYHH,
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OIIHIOIOTHCS Ha HIDKTY OIHKY (20 %). IlepecknamanHs MOTOYHOTO Ta IMiJCYMKOBOTO
KOHTPOJIIO BiZIOYBAOTHCSI 32 HASIBHOCTI MMOBKHUX MPUYHH 3 TO3BOIY TUPEKTOPATY.

Po3noaiji HaBYAJIbHOI AMCIHMILIIHA 32 BWIAMM 3aHATH TA TOAMHAMY HABYAHHS

EnemenTn xapakrepucTuku Jenna ¢hbopma HaBuaHHS HaOIp
2022
Pix HapuanHs (Kypc) 1
Cemectp 1
Jlexmii (roaun) 30
JlaGopatopHi (ronuH) 26
Camocriiina po6oTa (ToauH) 109
Bceboro 165
q)OpMI/I KOHTPOJI10 pe3yJIl)TaTiB HaBYaHHA
®opMH KOHTPOJIIO
I[Iporpamni - — Pazom
pe3yJILTaTH HABYAHHS JlaGopaTtopHi Camocriiina Exaamen
poboTu pobora
I1PO7 27 27
ITP08 26 26
I1P10 27 27
20 20
Pazom 26 54 20 100
Cxema HapaxyBaHHsI 0aJ1iB 3 HABYAJIbHOI AMCHHUILIIHU
(I)OpMI/I KOHTPOJJII0 pe3yJ'II)TaTiB HaBYaHHA
3100yBaviB BUIOI OCBITH
Haszea Temn Pazom
Jlaboparopna | CamocrTiiina Exsaven
pobGora podota
Tema 1. Beryn. Ilpeamer, ocHOBHI 2 3 5

MOHATTA Ta €Talu €BOJIONIi KIITHHHOI
dbopmu xutTa. KiiThHa sSK OCHOBHA
CTPYKTYpHO-(DYHKITIOHAJIbHA ~ OJTUHUIIS
*uBoi ipupoau. Llutomnoris — Hayka mpo
OoymoBy Ta ¢yHkIii kiituH. CydacHuid
CTaH KIITHHHOI Teopii, OCHOBHI ii
MOJIOKEHHS. MeToIu IUTOJIOT 1.

CBITIOBHI MiKPOCKOTI.




Tema 2. bymoBa i1 ¢yHKIII KIITHHH.
[Tpokapiotn 1 eykapiotu. HekmiTuHHI
(bopMH KHUTTS: BipyCH.

Tema 3. Huromnasma i i cTpyKTypHi
KOMIIOHECHTH. Di3uKo-XIMIYHI
BIacTUBOCTI  XIMIYHMHA  CKJIaJg — Ta
MOJIEKYJISIpHA OpTaHi3alliss MeMOpaH.

[ozaxmiTnHHMA MaTpuKC. [TTiKoKamiKc.

Tema 4. OnopHO-CKOPOTIMBHI amnapar.
Tpancopt peduoBUH uepe3 MeMOpaHu.
Penerirophi GbyHKITIT.
Bbap’epHoTpancnopTHa poJIb
IUIa3MOJIeMH. MIDKKIIITHHHI KOHTaKTH 1
iXHI  THUIH B 0araTOKJIITHHHHX
opranizmax. CrerianaizoBaHi CTPyKTypU
MDKKJIITUHHUX KOHTakTiB. KiniTHHHA
CTiHKA.

Tema 5: Enpgomnasmaruuna —ciTKa.
3arajnpHa XapakTePUCTHKA OPTaHOITY,
Miclle ¥Oro Jiokamizamii B KJIITHHI.
Kommiexc Tomsmxi. Bynoga,
cekperopHa  ¢ynkmis. Dopma i
poO3TallyBaHHS OpraHoina y KIITHHAX
pocnuH 1 TBapuH. Bakyouni pocimHHHX
KJIITHH.

Tema 6. Miroxonapii Mopdonoriuna
XapaKTepUCTUKA MITOXOHIPIN: pO3MipH,
dbopma, KiTbKiCTh, JTJOKaIi3allisl y KITITHH,
3Ha4yeHHs B  OOMIHI  BYIVIEBOJIB.
[Inactumgum  xmiTiH ~ pocnuH.  Tumm
TUTACTH]I: XJIOPOIUIACTH, XPOMOIUIACTH,
JeUKOIIIACTH, MPOILIACTH/IH.

dorocuHTE3, OCHOBHI HOro eTary.

Tema 7 Pubocomu. bynoa pubocom, ixHs
XiMi4Ha opraHizailis.

Xapaktepuctuka pub0oCcoM MPOKapioTiB
1 eykapioriB. KumiTUHHUH  UEHTp.
OnopHo-pyxoBa cuctemMa (IIUTOCKENIET).
Mikpodinamentu. Miodpidbpunu. Biliku.
Jlxrytuku. MonekyaspHi  MeXaHi3MH
crenuigaoCcTi  OlOoCHHTE3y  OLIKIB.
[Iponiec GiocuHTE3y OisiKa, TEHETUIHHI
KOJI.

Tema 8. Inrepdaszne sapo. Anepna
ob6omnoHka. AnepHuii cik. XpomaTHH.




Tema 9. Hyxneinosi kucnoru JIHK i
PHK. BynoBa  HykieoTHIB. Ix
CTPYKTypHa oprasizaitis. Qi3uKoximMidHi
BJIACTUBOCTI. @OyHKIIOHATBHA
aKTUBHICTH 1HTEpP(aA3HUX 1 MITOTUYHUX
XpOMOCOM. PenpomyKIiisi XxpoMocoM .

Snepue.

Tema 10. Koitmamid wukia. MiTos.
Meiios. OcHOBHI 0COOJIMBOCTI
Mopdodorii i (byHKIIOHATBHOT
aKTUBHOCTI YOJOBIYMX 1 JKIHOYHX
CTaTEeBUX KJIITHH. Knitunue
JTuQepeHITIFOBaHHS.

Tema 11. OOmiH Bomu. OcoOmuBOCTI
00MiHy MiHEpaIbHUX PEYOBHUH.

MaxkpoeneMeHTH Ta MiKpOEJIEMEHTH.

Tema 12. IlonsaTts npo TkaHuHU. Buau
BiamiaHOCTI TKaHUH
TBAapUHHHUX 1 POCIUHHUX OPTraHi3MiB.

TKaHHUH.

EniTemiansna  TKaHWHA
TBapUHHUX OpraHi3MiB. Buaun
cnonmy4yHoi TkanuHu. KicTkoBa, Ta
XpSIIOBA TKAHUHUA. M’ S30B1 TKAHUHHU.

Tema 13.

HepsoBa TkanuHa.

Tema 14.  TkanuHu POCIMHHUX
oprani3miB. TBipHa TkaHuHa. Buau
mepucteM. [lokprBHI TKaHUHHU.

MexaHiyHl TKAHUHH.

Tema 15. IlpoBinHa TkanuHa. Prmoema,
KcuiieMa. XJIopeHXiMa.

Ex3amen

20 20

Pazom

26 54 20 100

IIkana Ta kpuTepii oliHIOBAHHS 3HAHB 3100yBayiB BHIIOI OCBiTH
(162 bb) Ha ex3ameni*

Buja 3aBpannsa bamm

Kpurepii oninroBanns

IJIL TCOPECTUYHOIO IMUTAHHSA 0

BIJICYTHICTb BIATIOBiJIi HA TECOPETHYHE MMUTAHHS, 10 HE Ja€
MOKJIMBICTh OIIIHUTH (POPMYBaHHS KOMIICTEHTHOCTEH Ta
OTPUMAaHHS MTPOrPaMHUX PE3yJbTaTiB HABYAHHS Y

3m00yBava BUIIIOI OCBITH

BigmoBigi Ha TeopeTWYHI MWUTAaHHS CKOPOYEHI, He
PO3KPHUBAIOTh MHUTAHHS B MOBHOMY OOCS31, 3 3aJy4EHHSIM
JIMIIe Marepiajly KOHCIEKTY JIeKIid, abo 3acTapiiux
JITEPaTyPHHUX JHKEPEIL.




BinmoBigi Ha TEOpeTWYHI MHTAaHHS CKOPOYEHI, HE
PO3KPHUBAIOTh MHUTAHHS B MOBHOMY OOCS3i, 3 3aJIyYCHHSIM
JUIIE Marepiady KOHCIEKTy JeKLid, abo 3acTapinmmx
JTEPaTypPHHUX JHKEPEIL.

JlocuTh TMOBHO PO3KPUTO KOXXHE MUTAHHS, MPOSBICHO
MOCTaTHIM pPIiBEHb BHCBITICHHS TEOPETUYHUX 3HAHbD,
BHKOPHUCTAaHI JITepaTypHi JpKepesa JaTyioThCsl OCTaHHIMHA
pOKaMHu.

TeopeTnyne mTHUTaHHS PO3KPUTO TMOBHICTIO, MPOTE y
BIAMOBIMI € JdesIKi HETOYHOCTi, M0 CBiAYHTH TIPO
(dbopmyBaHHS KOMIIETEHTHOCTEH Ta OTpUMAaHHS
MPOTPAMHUX PE3YNBTaTiB HAaBYaHHS y 3700yBava BHIIOI
OCBITH Ha JOCHUTH BUCOKOMY PiBHI.

TEOPETUYHE MHUTaHHS PO3KPUTO MOBHICTIO, LIO CBIAYHUTH
po MoBHE (HPOPMYBaHHSI KOMIIETCHTHOCTEH Ta OTPUMAaHHS
MPOrpaMHUX PE3YJIbTATIB HaBUAHHS y 3100yBadya BHIIOI
OCBITH Ha BUCOKOMY PiBHI.

*eKzamen ck1adaemuvcs 3 4 meopemuyHux NUMaHb .
Maxcumanvna xinokicme o6anie 3a exzamen — 20.

Ikana Ta kpuTepii oiHIOBAHHS 3HAHB 3100yBayiB BUIIOI OCBiTH

(162 Bb) na 1abopaTopHOMY 3aHATTI

Bun 3aBranns

baau

KpuTepii ouinoBanus

TeopeTuuHi nuTaHHsA

0

BIZICYTHICTh BIANOBi/I HA TEOPETUYHE MUTAHHSA, 110 HE
nae MOXJIUBICTb OLIHUTH dbopmyBaHHS
KOMIETEHTHOCTEH Ta OTPUMAHHS MPOrPAMHHUX

pe3y/IbTaTiB HaBUaHHS y 37100yBaya BUIIIOI OCBITH

JlocuTh TOBHO PO3KPUTO KOXKHE MUTAHHS, MPOSBICHO
JIOCTAaTHIA pIBCHb BUCBITICHHS TCOPCTHYHUX 3HAHb
MpoTe Yy BIANOBiAI 3700yBada BHUIOI OCBITH HasBHI
HETOYHOCTI Ta HE3Ha4HI MOMMJIKH IO CBITYHTH IPO
nocratHe (POpMyBaHHSI KOMIIETEHTHOCTEH Ta OTPUMAHHS
MPOrpaMHUX PE3yJIBTaTiB HABYaHHS Yy 3700yBada BHIIOL
OCBITH Ha JJOCTaTHBOMY PIBHI.

TEOPETHYHE MUTAaHHS PO3KPUTO MOBHICTIO, 1110 CBIAYUTH
npo T1MoBHE (OpMyBaHHS  KOMIIETEHTHOCTEH  Ta
OTPUMAaHHS MPOTPAMHHUX pE3YNbTaTiB HaBYAHHS Yy
37100yBava BUIIOT OCBITH HA BUCOKOMY PiBHI.

IIpakTH4yHe BUKOHAHHA
JadopaTopHoi podoTH

BIJICYTHICTh JlaboparopHoi po0OOTH, 110 HE Jae
MOXJIUBICTD OLIHUTH (POPMYBAHHS KOMIIETEHTHOCTEH Ta
OTPUMAaHHS TNPOTPaMHHUX pE3yNbTaTiB HABUaHHA Y
3m00yBada BUIIIOi OCBITH




[IpaxTruHi 3aBHaHHs J1abOpaTOpHOi POOOTH BUKOHAHO
MPaBWIBLHO 3TIHO 3 IHCTPYKIIi€to, 3100yBayeM BHIIO1
OCBITH, 3p00JICHO BUCHOBKH, [0 MAaIOTh HETOYHOCTI Ta
HE3HaYHI NOMWJIKH, UOI0 CBIJYUTH MPO JOCTaTHE
dbopMyBaHHA  KOMIIETEHTHOCTEH  Ta  OTpPUMaHHS
NPOTpaMHUX pe3yJbTaTiB HaBYaHHSA y 3100yBaya BUIIOT
OCBITH Ha JOCTaTHHOMY PIBHI.

[TpakTryHi 3aBmaHHs J1aboOpaTopHOi pOOOTH BUKOHAHO
MPAaBWJIBLHO 3TIHO 3 IHCTPYKILI€, 3700yBaueM BHIIOL
OCBITH 3pOOJICHO TPaBWIbHI BUCHOBKH, IO CBiTYHUTH
npo moBHe (QOpPMyBaHHS ~ KOMIIETEHTHOCTEW  Ta
OTPUMaHHS TIPOTPAaMHHUX pPE3YJIbTaTiB HAaBYaHHSA Yy
3100yBaya BUIIIOi OCBITH Ha BUCOKOMY PiBH.

IIkajsia Ta kKpuTepii OUIHIOBAHHSA 3HAHBb 3100yBa4iB BUIIOI OCBITH
(162 Bb) camocrTiiina podora

Bupn 3aBnanus bamu | Kpurepii ouinioBanus
JUISL TEOPETUYHOTO NMUTAHHS 0 BIZICYTHICTh BIATIOBiAI HAa TEOPETUYHE IMHUTAHHSI, 10 HE
nae MOXJIUBICTb OLIHUTH bopMyBaHHS
KOMIIETEHTHOCTEH Ta OTPUMAaHHS MPOrpaMHHUX
pe3yabTaTiB HaBUaHHS y 37100yBaya BUIIIOI OCBITH
0,5 | locurb NMOBHO PO3KPUTO KOXKHE IHUTAHHS, IPOSBICHO

JIOCTATHI pIBEHb BHCBITIICHHS TEOPETHYHUX 3HAHb
MpoTe y BIiAMOBIAI 3m00yBada BUINOi OCBITH HasBHI
HETOYHOCTI Ta HE3HAYHI TMOMWJIKH IO CBIIYUTH IPO
JocTaTHe (OPMYBaHHS KOMIIETCHTHOCTEH Ta OTPUMAaHHS
MPOrpaMHUX Pe3yJIbTaTiB HaBYaHHS y 3700yBaya BHIOT
OCBITH Ha JJOCTaTHBOMY PiBHI.

TEOPETUYHE IUTAHHSA PO3KPUTO MOBHICTIO, HABEIECHO
NPUKIAAN 3 JKUTTEBUX CUTYalliil, IO CBIAYUTH IPO
noBHE (OPMYyBaHHS KOMIIETEHTHOCTEH Ta OTpUMaHHSA
MIPOTPaMHUX pe3yJbTaTiB HaBYaHHS y 3100yBaya BUIIOT
OCBITH Ha BUCOKOMY DiBHi.

Koorcna mema camocmiiinoi pooomu cknaoaemuvcs 3 6 meopemudHux NUMAaHb.

MeToau HaBYaHHA 32 JKkepesioMm 3HaHb (MH):

MH 1 cnosecni memoou 1). nexuisi, 4). iHcTpykrax; MH 2 naouni memoou 2)

JEMOHCTpPYBaHH, 3) CIIOCTEPEKEHHS,

MH 3 npakmuuni

memoou 3) 1naboparopHi poboTH, 5) pobora 3

HaBYaJILHOMETOIUYHOIO JIiTepaTypoto; 3a Jorikorw (MHJI): MHJI 1 inoykmuenuii in

YaCTKOBOI'O JIO 3arajibHOI0, BiJ

KOHKPETHOTO /10 a0CTPaKTHOTO;




HMUJI 2 0edyxkmuenuii i 3araibHOTO 10 YaCTKOBOTO, BiJl aOCTPaKTHOTO 10
KOHKPETHOTO;

HMJI 6 nopienanna monsrae y BHSIBICHHI MOMIOHOCTI Ta BIAMIHHOCTEH MIXK
npeaMeTaMu i sBuinamy; 3a crynmeHem kKepiBaumursa (MHCP): MHCP 1 memoou
camocmiitnoi pooomu édoma 1) yCcHI Ta MICHMOBI JOMAIITHI 3aBIaHHS, 2) 3aBIaHHS
camocrtiitHoi po6otu; MHCP 2 poboma nio kepienuymeom suxknadaua 1) camocriiiHa
poOoTa, 3) BUKOHAHHS MUCEMOBHX POOIT, 4) BUKOHAHHS MPAKTUYHHUX 3aBJaHb;

IunoBaniiini  meromm wHaBuyanusa: MHI 1 éinapni  memoou 1)
CJIOBECHOIH(pOpMAIIHUHN, 5) HAOYHO-1TFOCTPATUBHHUM,

MHI 4 komn’romepHi i mynomumeoiiini memoou 1) BUKOPUCTaHHS

MYJIBTUMENIMHUX MTPE3CHTAITIH;

CucreMa OIIHIOBAHHS HABYAJBLHUX JOCATHEHb 3I00VBAYiB BUII[OI OCBITH
HanionajapbHa ta EKTC

Cywma 6auniB 3a Bci BUIU _ Ominka 3a HaI[lOHAJIBHOO HIKAJIO0
HaBYAJIbHOI Oninka
) . €KTC JUISL €K3aMEHY, KypCOBOIO IPOEKTY (poOOTH), TPaKTUKU
TISIBHOCTI
90-100 A BIIMIHHO
82-89 B .
noope
7481 C P
64-73 D )
3aJI0BUJILHO
60-63 E
35-59 FX HE3aJI0BUTHHO 3 MOYKJIMBICTIO TIOBTOPHOTO CKJIaJIaHHS
1-34 F HE3aJI0BUIBHO 3 000B I3KOBUM MOBTOPHUM BUBUEHHSIM
TUCIAILUIIHA
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