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1. Onyc HABYAJIBHOI IMCHUILIIHU Ta iHdopMalLisi MPo po3podHMKA

Ha3Ba HaB4aJILHOI
TACHUILTIHA

Bionoris KimiTHH 1 TKAHUH
O060B’s13K0Ba AUCIUILIIHA MPODECIAHOI MIITOTOBKU

Ha3sBa cTpykTypHOIrO

Kadenpa 6iorexnosnorii Ta ximii

mipo3aiay
KonTakTHi 1ani Buxnamau: Cepriit KOPIHHI/H7I,I<. C.-T. HayK,
pO3poOHMKA CTapIIui HAyKOBHUM CIIBPOOITHHUK, IOICHT

Koumaxmu: ayn. (HaBuanbHMi Koprryc Ne 1)
e-mail: korinny_sergey(@ukr.net

Ten. +380668276735,

CTOpIHKAa BHKJIaJaua
https://www.pdaa.edu.ua/people/korinnyy-
sergiymykolayovych

PiBennb BHIINOI OCBiTH

OakamaBp

CrnemiaJbHIiCTH

crietianbHICTh 162 BioTexHoorii Ta 0101HXKEeHEepis

Ilonepeani ymoBM 1151
BHUBYE€HHSA HABYAJIbLHOI
ITUCHHUILIIHA

J1J1st BUBYEHHSI KypCy 3/100yBadi BUIIOI OCBITH
noTpedyoTh 0a30BUX 3HAHB 3 010JI0TIi,
HEOPTaHIYHO1, OPTaHIYHOI, AHATITHYHOT, PI3UIHOI Ta
KOJIOTTHOI X1Mii, pO3yMiHHA XIMIYHOT PUPOTU
OCHOBHHUX PEYOBHH, 110 BXOJATH J0 CKIIATy KUBHX
OpraHi3MiB Ta 610XIMIYHHMX MPOIIECIB IO B HUX
B1J1I0YBatOTHCH.

MoBa BUKJIaJaHHSA

JepxaBHa

2. 3anuiaHoBaHi pe3yJbTaTH HABYAHHSA

MeTa BHBYEHHSI HABYaJIbHOI JMCHUIJIIHM: 3a0e3reducHHs 37100yBaviB
BHIIOi OCBITH OCHOBAaMM 3HAaHb 3 010JI0T1i KJIITUHH 1 TKAaHUH, TTUOOKHX 1 BCCOIUHUX
3HaHb 3 €BOJIIOIIIT KITITHH, Oy/10BY Ta (D1310JI0T11 KIIITUH PI3HUX OPTaHi3MiB, IPOIECIB
KJIITUHHOI PEryJsilii, 0OMiHy TeHETUYHOIO 1H(HOPMAIII€10, METO[IB BUBUCHHSI KITITHH,
OCHOB MOJIEKYJISIPHOI 010J10T11.

OCHOBHI 3aBJaHHSI HABYAJbHOI JMCUMILUIIHM TIOJISATalOTh y BHUBYEHHI
OCHOBHHMX 3aKOHOMIpPHOCTEH OylOBYy Ta BIATBOPEHHS KIITHHH; (POPMYBaHHS Y
3100yBayiB BULIO1 OCBITH CUCTEMH 3HAHb IIPO OyA0BY 1 PyHKIIIT OpraHOiAIB KIITHHH;

dbopmyBaHHS y 3100yBadiB BUIIOI OCBITH CUCTEMU 3HAHBb MPO MPOIECH OOMIHY
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PEYOBHUH Ta MEPETBOPEHHS €HEPrii B KIITHHI, pO3BUTOK Y 3/100yBaviB BUIIIO1 OCBITU
Mi3HABAIIBHUX 1HTEPECIB, IHTCICKTYAIbHUX 1 TBOPYUX 3AI0HOCTEH IUISIXOM
MPOBEJICHHA EKCIIEPUMEHTY, PO3B’SA3yBaHHS OI10JIOTIYHUX 3a1a4, MOJIETIOBAHHS
O10JIOTTYHUX TPOIECIB; OBOJIOAIHHS 3700yBadyaMy BHINOI OCBITH BMIHHSIMH
3MIMCHIOBATH  CaMOCTIMHUN TMOIIyK Ta aHami3 OlonoriyHoi  iHdopmariii,
03HaMOMJIEHHI 3 CYYaCHUMH BIIKPUTTSAMHU B rajry3i 010J10rii.

KomnereHnTHOCTI:

iHTerpajibHa:

3MaTHICTh PO3B’sA3YBaTH CKJIAJHI CIEIialdi30BaHl 3ajadyl Ta MpaKTU4HI
npoOjaeMu, M0 XapaKTepU3yHOThCSI KOMILUIEKCHICTIO Ta HEBU3HAUEHICTIO Y
OloTexHosorii Ta OloiHXKeHepii, abo y mpoleci HaBYaHHs, IO Mependavae
3aCTOCYBaHHS TE€OPil Ta METO/1B O10TEXHOJOT1i Ta O101HXKEHEePii.

3araJjibHi:

K 05. 3naTHicTh BUMTHCS 1 OBOJIOAIBATH CYYaCHUMH 3HAHHSAMH.

(paxosi:

K 11. 3garHicTh BUKOPHCTOBYBATH I'PYHTOBHI 3HaHHS 3 XiMii Ta 010JI0Tii B
00cs31, HEOOX1THOMY JUIsl JOCATHEHHS 1HILIUX PE3YJIbTaTIiB OCBITHBOI IPOTrpaMu.

K13. 3garnicth npaitoBaTl 3 010JIOTTYHUMH areHTaMH, BUKOPUCTOBYBAHUMH
y 610TeXHOJIOTTYHUX Tporiecax (MIKpoopraHizMu, TpudH, pOCIUHU, TBAPUHH, BIPYCH,
OKpeMi 1XHi1 KOMIIOHEHTH).

IIporpamHui pe3yibTaT HABYAHHA

ITP07. BMiTH 3acTOCOBYBATH 3HAaHHS CKJIAQy Ta CTPYKTYpHU KIITHH Pi3HUX
O10JIOTIYHUX AareHTIB JJIi BU3HAYEHHS ONTUMAJbHUX YMOB KYJIBTHUBYBaHHS Ta
MOTEHIIaTy BUKOPUCTAHHS TOCTIHPKYBAaHUX KIIITHH y 010TE€XHOJIOTI.

IIP08. BwmiTu BUAUIATH 3 NPUPOJHUX CYOCTparTiB Ta 1A€HTU(]IKYyBaTH
MIKpOOPTaHi3MH P13HUX CUCTEMAaTUYHUX IpyIl. BuzHauatu MopdooroKyasTypaibHi
Ta (1310J1010-010XIMI4HI BIACTUBOCTI pi3HUX Oilosoriunux areHtis. [IP10. Bmitu
MPOBOAUTH EKCIIEPUMEHTAIBHI JOCIIKSHHS 3 METOI0 BU3HAYCHHS BIUTUBY (PI3UKO-
XIMIYHUX Ta 010IOTTYHUX (PAKTOPIB 30BHINIHHOTO CEPEIOBHINA HA KUTTEAISITHHICTh
KJIITUH )UBUX OPraHi3MIB.



3. Ilporpama HaBYAJIbHOI AU CIHMILTIHH

Tema 1. Beryn. Ilpenmer, 0CHOBHI MOHSITTS TA eTANM €BOJIIONIT KJIITHHHOL
¢opmu xutTs. KitiTiHa SIK OCHOBHA CTPYKTYPHO-QYHKIiOHAJIbHA OXWMHHUIA
sknBoi npupoau. l{urosorisi — Hayka nmpo OynoBy Ta pyHKUii KiaiTuH. CyyacHui
CTaH KJITHHHOI Teopil, 0CHOBHI il MOJI0KEeHHS.

Beryn. Ilpeamer Oiosorii KIiTHH 1 TKaHUH. ICTOpis BUBYECHHS KJIITHHH.
HanmapctBo mpokapioT i eykapioT. [lopiBHsUIbBHA XapaKTepuCTHKAa POCIMHHHX 1
TBApUHHUX KJIITHH. Miclie IUTOJNOTIi B cUcTeM1 O10JIOTTYHUX JUCHUILTIH: 3B'SI30K 3
300J10Ti€10, OOTaHIKOI, €MOpioJIori€to, 010XiMI€I0, TEHETHKOIO, MOJICKYJISIPHOIO
Oioyoriero ¥ IHIIMMH HayKamMu. 3HaY€HHA IToJorii y (dopmyBaHHI
J1aJIEKTUKOMATEPIaiCTUIHUX YSIBJICHB MPO MOXOKEHHS 1 €BOJIIOIIF0 OPTaHIYHOTO
CBITY. 3HAUEHHS IUTOJIOT] y BUKJIaJIaHH1 010J10T1i y BUIIIOMY HaBYaJIbHOMY 3aKJIajli.

Tema 2. MeToau uuToJiorii. CBiTiioBHi MiKpoCKOII

OmuH 13  OCHOBHHUX METOMIB ILMTOJOTl — CBITJIOBA MIKPOCKOITIS.
BukopucTaHHsl pe3yapTaTiB UUTOJOTIYHUX AOCIIIXKEHb Yy MEIHIHHI, CLIBCHKOMY
rOCIOAApCTBl,  BeTepUHapii, OIOTEXHONOrIi, Yy PI3HOMAHITHUX  raimy3sx
poMHUcTIOBOCTI. CBITIIOBHI MIKPOCKOT, (Da30BO-KOHTPACHUM, 1HTEphEpeHITINHUM,
noJyispu3amiiHuil - Mikpockonu. [IpMKUTTEBE BUBYEHHS KIITHUH: MPUKUTTEBE
3adgapOoOByBaHHs, KyJbTHBYBAaHHS, METOAM MIKpOXipyprii, ¢iayopecieHTHa
MiKpockomis. KopoTki BIZOMOCTI PO ICTOPIIO PO3BUTKY LUTOJIOTII: BUHAXIJ
MIKPOCKONIA 1 PO3BUTOK MIKPOCKOIMYHHUX JOCHIIKE€Hb OylIOBH TBApWUH 1 POCIUH.
BuBueHHs (DiKCOBaHMX KIITHH: (DIKCATOPH, iXHINA XIMIYHHMI CKJIaJ 1 3aCTOCYBaHHS,
BUTOTOBJICHHS] TUMYACOBUX 1 TIOCTIMHUX TMpenapariB (Ma3Ky, TOTaJbHI Mpernaparu,
3pi3M), OCHOBHI BHUIM OapBHUKIB 1 (papOyBaHHS MpenapariB, METOAU TiCTOXIMii
(uToximii). YaeTpadioneroBa mikpockornis. [lutodporomerpis. Apropaaiorpadis.
Enexrponna mikpockomisi. bioxiMiuHi 1 610(pi31uHI METOIM BUBUCHHS KIIITHH.

Tema 3. BynoBa i pynkuii kaitunu. [Ipokapiorn i eykapiorn. HekiaiTunHi
(opmu KUTTS: BIpycH

Knituna —  eneMeHTapHa  ONMHMIISL  KMBOTO, OIWHUIL  OylIOBH,
(GYHKIIOHYBaHHS 1 PO3BUTKY Oprasi3MiB. OCHOBHI BIIOMOCTI PO XIMIYHY
OpraHi3ailil0 KJIITHH: BOJla, HEOpPraHIuYHI Ta OpraHiyHi 10HM, OUIKW, JIMiAH,
BYIIIeBOAM, HyKieiHOBI kucioTH, AT®. dopma 1 po3mipu KIITHUH, 3aJEKHICTh
MopdororiyHux  ocobmuBocTted  Bim  ¢yHKIi. OMHOKIITHHHI ~ OpraHi3MHU.
ABToTpodHi 1 rereporpodHi KiIiTHHHA ¥ opraHi3Mu. OCHOBHI BIIMIHHOCTI KJIITHH
TBapuH 1 pocnuH. [Ipokapiotu i eykapioTu. ['omomnorist y OyJ0Bi KJIITHH OpraHi3MiB
PI3HUX CUCTEeMHUX Tpymn. KIITHHU 1 opraHi3M: OCHOBa OHTOT€HE3Yy BCIX OpraHi3miB
— PO3MHOXKEHHS, PICT 1 AudepeHIitoBaHHs KIITUHA. HekmTuaHl GOpMU KUTTS:
BIpYCH, OCHOBHI OCOOJMBOCTI iXHbOI OylOBM 1 (PyHKLIOHYBAHHS, TEOPETHUHE 1
MpPaKTUYHE 3HAYCHHS.



Tema 4. IluTomiaasMa i Tl CTPYKTYpPHI KOMIOHEHTH. Pi3MKo-XiMiuHI
BJACTUBOCTI XIMIYHMH CKJaJ Ta MOJIEKYJSIpHA OpraHizamis memOpaH.
IozakaiTunHNiA MaTpukce. InikokaJsike

OcHOBHa peYOBMHA ITUTOILUIA3MU — TriajormiasMa (IMTO30JIb) — BHYTPIIIHE
cepenoBuIle KITHHU. DI3MKO-XIMIYHI BJIACTUBOCTI Tiajloria3Mu, i CTPYKTypa i
¢yukmii. MemOpanu KiIiTHHU. XIMIYHHA CKJIaJ Ta MOJEKYJISpHA OpraHizaiis
MeMOpaH: MOJAENTh TPHUIIAPOBOI JIMOMPOTEinHOT MeMOpaHH, MO3aidyHO-piAMHHA
(TnHaMiyHA) MOAENb. BiAMIHHOCTI y CTPYKTYypi BHYTPIIIHIX 1 30BHIIIHIX MeMOpaH
kiitiHY. KiniTHHHA TOBEpXHSA: T1a3MaTHYHa MeMOpaHa, iX poJib B yTBOPEHHI Karcyil
OakTepid, KIITUHHA CTIHKA POCIIHMH, XIMIYHUN ckiaja, OynoBa 1 yHKIT KIITHHHOI
cTitku. [lo3akmiTuHHMIA MaTpHKC. [ TIKOKaIiKC KIIITHH TBapHH, HOTO XIMIUYHUHN CKIIa,
GbyHKI111, 0COOIMBOCTI CTPYKTYPH.

Tema 5. OnopHo-ckoporiiuBuii amapar. TpaHcmopTr pe4oBHH 4epe3
memOpanu. Penenropui ¢pynkuii. bap epHo-TpancnopTHa poJib mjia3mMosieMH.
MiKKJIITHHHI KOHTAKTH i IXHi THIIM B 0araTOKJITHHHHUX OpraHizmax.
CrnenianizoBaHi CTPYKTYPH MIKKJIITHHHUX KOHTAKTIiB. KiliTuHHA cTiHKA.

Tpancroptr  pedoBuH  uepe3  meMmMOpanu.  PenentopHi — (yHKii.
bap’epHOTpaHcopTHa POJbL IIA3MOJEMH. TPOHUKHICTh, TMACUBHUM 1 aKTHMBHUI
TPAHCIOPT PEYOBHUH, (AarOUUTO3 1 MIHOUUTO3, IPOLUECH €K30LUTO3Y 1 €HIOIUTO3Y.
Hecmocomu. Illimuaal KOHTakTH. CuHanTudHl KoHTakTH. CIIeriai3oBaHi
CTPYKTypHU BUIbHOI KJIITMHHOI MOBEPXHI MUDKKIITHHHI KOHTAaKTH 1 iXHI THIH B
OaraToKITHHHUX OopranizMax. Crieniani3oBaHi CTPYKTYPU MIKKJIITUHHUX KOHTAKTIB.
KiiTuHHa cTiHKA.

Tema 6: EnoniazmaruyHa ciTtka. 3arajibHa XapakTepUCTHKA OPraHoinYy,
Micue #oro Jokagizauii B kiaitudi. Komimieke Toabpxki. bBynosa, cekperopna
¢pynkuis. @opMma i po3TalIlyBaHHS OPraHoiia y KJIIiTHHAX POCJIUH | TBAPHH.

['panynsipHa eHjoIa3MaTuYHa CiTKa, ii Oy0Ba 1 QPyHKIIII: y4acTh Yy CHHTE31
OUIKIB, Y BIJJIUICHHI, HAKOTIMYECHHI OUIKOBMX MPOAYKTIB 1 iXHBOMY TPaHCIIOPTI,
3B'SI30K 3 000JIOHKOIO sijipa. [1aaka eHmoruia3mMaTiuysa ciTka, ii Oyzmosa 1 GyHKIii y
KJIITUHI: CUHTE3 MOJicaxapyaiB 1 JIiMi/IiB, HAKOMMMYEHHS 1 TPAHCIIOPT IIUX PEYOBUH.
Posib eHioma3MaTUyHOI CITKHU B 130711111 1 HEUTpasi3allii pe4oBUH, 1110 HAAXOISTh Y
kiituay. Kommnexc Tonmbmxki. bynoBa, cekperopHa ¢(yHKIis. YAbTpacTpyKTypa
nukTiocoM. Moaudikarist 611kiB B arrapati [0k, CHHTE3 TIoJTicaXxapy/IiB 1 i IiB,
CeTpHrailisi, HAKOMWYCHHS, JO3PIBaHHS CEKPETOPHUX MPOAYKTIB (OLIKH, JIMiAH,
noylicaxapuii) 1 BUBEIAEHHS iX y IUTOIUIa3My, YTBOPEHHS JI30COM 1 POJib Yy
dbopmyBaHH1 Ia3MaruyHoi meMOpanu. Jlizocomu. Mopdosnoris Ji30coMm, iXHs
xiMiyHa opradizauis. [lepBuHH1, BTOpHHHI J130COMH, ayTOCOMH, TPETHHHI JI130COMU
a00 3amumkoBl TUIIA. DyHKIIT JT130COM, y4acTh iX y 3arajbHOMY KIITHHHOMY
0oOMiHi, y BHYTPIIIHbOKJIITUHHOMY TepeTpaBiIeHH] k1 (3B'SI30K 13 mporecamu (aroi



MHOLUTO3Y ). MIKpOTUIBIIS: IIIKOCOMH, TITIOKCUCOMH Ta IIEpoKcucoMu. Mopdororis,
xiMi4Ha oprasizaiis Ta yHkuii. [1moTe3n npo mNoXoIKEeHHS MIKPOTLICIb.

Tema 7. Bakyoai pocamHHux kiaitud. Miroxonapii Mopdosoriuna
XapAKTEePUCTHUKA MITOXOHAPI: po3Mipu, (opMa, KUIbKICTh, JoOKagdi3alis y
KJIITHH, 3HAYeHHS B 00MiHI BYIJIeBOdiB.

Bakyonsipamii anmapar KJIITHMH POCIUH: IEHTpajdbHA BaKyojs, TOHOILIACT,
3B'SI30K 1X 3 EHJIOIUIA3MATHUYHOIO CITKOI, CKJIaJ BakKyoJbHOro coky. DyHkIii
BaKyoJlIell y KIITMHaX pociauH. MitoxoHpii. Mopdosoriuna xapakTepuCTHKa
MITOXOHAPIN. YIBTpacTpyKTypHa OpraHi3allis: 30BHIIIHS 1 BHYTpPIIIHSI MeMOpaHu,
KpucTH, OymoBa kpuct. Marpukc mitoxouapiit: JIHK, PHK, puGocomu. ®ynkii
MITOXOHJIpiii. [IMOTe3n Mpo MOXOMKEHHS I EBOJIOIII0 MITOXOHIPINH y cHCTeMi
KJIITHH €yKapioTiB. Pojib MITOXOHIpIH y IUTOIIA3MATHYHIN CIIaIKOBOCTI.

Tema 8. Ilnmactuam kiaiTMH pociauH. TunM MmIaAcCTHA: XJIOPOIUIACTH,
XPOMOILIACTH, JIEHKOIJIACTH, MPOIIaCTHAU. POTOCHUHTE3, OCHOBHI HOT0 eTaIu.

[Inactuan KIITUH pociauH. XJIOporwiacT: (opma, po3MipH 1 KIUIBKICTh y
KJIITUHAX PI3HUX POCIHH. YIBTPACTPYKTYpa XJIOPOIUIACTIB: 30BHILIHS 1 BHYTPIIIHA
MeMOpaHH, TpaHu, MIKTpaHHI IJIaCTUHU (MeMOpaHu). MaTpuKce XJI0poIacTiB, HOTo
xapakrepuctuka, Jokanizaiis JJHK, PHK; pubocomu, cunTes 6ij1ka y XJI0pOILIaCTi.
®dyHKIiT xjoporuiactiB: potocunrtes, cunre3 AT®. [pouec ¢porocunTesy, 0CHOBHI
Horo eramu. YIBTPaCTPyKTypa XpPOMOIUIACTIB, JICUKOIJIACTIB, MPOIUIACTHU, IXHI
byHkuii y xmiTuHi. ['imoTe3n mpo MoxoMxkeHHs miactua. Ponbs mmactua y
[IATOILIA3MATUYHINA CIIaJKOBOCTI.

Tema 9. Hykueinosi kucaorn JHK i PHK. Byroa nykiaeoruais. Ix
CTPYKTYpHa opranizanis. ®i3uKo-xiMiuHi BJIaCTUBOCTI.

bynosa nykneinosux kuciot JJHK 1 PHK. MinopHi azotucti ocHoBU. bynoBa
azoTucTux ocHOB. Di3uko-ximiuHi BiactuBocTti JJHK. Ctpykrypna opranizam JTHK.
Crpykrypna opranxizaii PHK, sBugu PHK.

Tema 10 Pubocomu. bynoBa pubGocom, ixHA XiMiuyHa oOprasizamis.
XapakrepucTuka pudocoM NpokapiotiB i eykapiotiB. KiuiTMHHMI DeHTP.
OnopHo-pyxoBa cucrema (uurockesner). Mikpodinamentu. MiodioOpuim.
Biiiku. sKryTukm.

OyHkIii ppbocoM — 610CHHTE3 OUTKIB. Y TBOPEHHS CYOOAMHUITL PUOOCOM Y
SJIepIll, BUXIJI iX y IUTOIIA3MY, POIIEC 1 yMOBH CKJIaJIaHHS PUOOCOM Y IIUTOIIa3MI.
MikpoTpyOouku. bynoBa MikpoTpyOO4OK, iXHii XiMiyHUM ckiaa. binok TyOymiH.
MikpoTpyOOUKH UTOMIIA3MH, iXHI QyHKIIT y KiaiTuHl. Kimitunauii nentp. bynosa
KJIITUHHOTO LEeHTpy. LleHTpioni, iXHS ylIbTpa TOHKA Oprasizalis; Jokami3auis y
kiTuHI. Perutikamis (qyrmuiikaiis) LHEHTpioieil: y4acTb B YTBOPEHHI MITOTHYHOIO
amapara, 3B's30K 13 KIHETOCOMaMH BIHOK Ta JUKTYTHKIB. Biiiku Ta KyTUKU KITITHH
€YKapiOTiB: YJIBTpaTOHKA OpraHi3allis, MEXaHi3M 1 eHepreTrka pyxy. bazanbHi TUIBII



(KIHETOCOMHM) BIMOK 1 JUKYTHKIB, iXHs OymoBa 1 pyHKIi. KyTUKH MpOKapioTiB;
outok (marenmin. MikpodinameHTH (aKTHHOBI (PLTAMEHTH) IUTOIUIA3MH KIIITHH
pocnuH 1 TBapuH. bynosa Mi0¢iOpuiIn monepeyHO-CMyracToro M’i30BOT0 BOJIOKHA!
capkoMmepH, TOHKI 1 ToBcTi MioiOpmiu (mpoTtodiOpunu), ixHi Oiaku. Ximi3Mm i
€HEpreTuKka CKOPOYEHb IMOIMEPEYHO-CMYyTacTuX M'a3iB. bynoBa 1 ¢yHKIIOHaNIbHA
aKTUBHICTh M10(D1OpUIT TN1aJICHRKOTO M’ SI30BOTO BOJIOKHA. [TpoMikH1 diaMeHTH: iX
OymoBa, XIMIYHMM CKJaa Ta QyHKINT y kniTuHI. BriatoueHHs nuToruiasMu. binkosi
BKJIFOUCHHSI, TOJICAXapuad, iU, KPUCTAJII4HI BKIIOYEHHS KIITHH POCIHH.
3HaueHHS [MUTOIUIA3MATUYHUX BKITFOYCHB Y METa00IIi3Mi KITIITHH 1 OpraHi3My.

Tema 11. InTepdasne sapo. Anepua odosonka. AnepHuii cik. XpoMaTuH.

Snpo iuTepdazHoi kaiTuHU. Po3TanryBaHHs 1 KITBKICTD SACp Y KIITHHI, 1XHI
po3mipH, (hopma, KOpesLis 3 po3MipaMu 1 (GOPMOIO KIIITUHU. XIMIYHUHI CKAa SApa.
OcCHOBHI CTPYKTYpHI 1 (yHKIIOHAJbHI KOMIIOHEHTH sJpa: sjepHa OOOJIOHKa,
SJICPHUM CIK, XPOMOCOMHU (XpOMaTHH), saeplie. SnaepHa oOOJIOHKA: 30BHIIIHS 1
BHYTPIIIHSA MeMOpaHu, MEepUHYKICApHUI MPOCTIp, KOMIUIEKC TOop, iXHS OyaoBa,
po3MipH, PyHKIIIOHAJIbHA aKTUBHICTh. DYHKIIIT 000JIOHKH si/Ipa: OOMIH PEUOBUH MIXK
SAJIPOM 1 ITUTOIIA3MOIO, Oap’ep, IO BIAOKPEMITIOE SIPO Bl IUTOIUIA3MU, (PYHKITiS
XpoMocoM, (YHKI[IOHAIBHUN 3B'A30K 13 MeMOpaHaMu E€HJOIUIa3MAaTUYHOI CITKH;
poiib  simepHOi OOOJOHKM B Tpolect MOAUTY KIITHH OAHOKIITHHHHX 1
OaraToKITUHHUX Opradi3MiB. SnepHuit cik (kKapioriazmMa) — BHYTPIIIHE
cepenoBuie siapa. XiMigyHui ckiaa, GyHKIi. XpoMaTHH 1 XpOMOCOMH — JiB1 popmMu
ICHYBaHHS crnaikoBoi 1HQopMmauii y sapi. XimiuyHa opradizauis xpomocom: JJHK,
OynoBa MOJIEKYIH 1 BiIacTUBOCTI. ['imore3m mpo oaHOHUTYACTY (YHIHEMHY) 1
OaratoHUTYACTY (MOJIHEMHY) OpraHi3aIlito MITOTHYHUX XPOMOCOM Yy 1HTepda3Hiii i
KIITHHI, 0 JUIEThCSA. BIIKM XpOMOCOM: IMICTOHM 1 HETICTOHOBI OLIKH, IXHS
KUIBKICTh, CTPYKTYpHA pOJib. by0oBa MITOTUYHOT XpOMOCOMHU: TIEPBUHHA NIEPETSIKKA,
mieyi, Teaomipu. PiBHI  CTpyKTypu3alii  XpOMOCOMHHUX  KOMIIOHEHTIB.
MertaneHTpuuHi, CyOMETalleHTpUYHI, amnoUeHTPUYHI XpoMocoMu. KoHTakT
1HTEep(Da3HUX XPOMOCOM 13 MEMOPAHOIO SAI€PHOI 000JIOHKU; MPOCTOPOBA OPiE€HTALIIS
1HTepha3HUX XPOMOCOM YCEPEAHHI AIpa, yIOPSIKOBAHICTh IXHBOTO PO3TaITyBaHHSI.
Po3Mmipu 1 kinbKicTh XxpoMocoMm. Buenns npo kapiotun.PiBHI cTpykTypu3aiii
XPOMOCOMHHMX KOMIIOHEHTIB: HYKJICOCOMHHUN, HYKJICOMEPHUH, XPOMOMEpPHHUI,
xpoMoHeMHUH. Xpomatunu. Judepeniiiine 3agapOOBYBaHHS  XPOMOCOM.
['erepoxpomanuH 1 eyxpomaruH. CTaTeBUl XpOMaTHH.

Tema 12. DyHKUHiOHAJbHA AKTUBHICTH iHTep(pa3HUX i MITOTMYHHX
xpomocoM. Pennponykuisi xpomocom . Snepie.

['irantcbki (MOJIITEHHI) XPOMOCOMHM JIMYMHOK JABOKPHIIUX, XPOMOCOMHU THUITY
«JIaMITOBHUX ILITOK», 0COOIMBOCTI iXHBOI Oyz10BU Ta GpyHKIIOHYBaHHs. CunTe3 JJTHK
y iHTepdazi. Mexanizm penymiikaiii monekynu JJHK y kimiTuHax npokapioTiB Ta
eyKapioTiB. ACHHXpOHHICTH mporieciB penyrurikaiii JJHK y xpomocomax. Pozmipw,



dbopma, yucIO sAepenb Yy SAIpl, 3aleKHICTh YMCla 1 PO3MIPIB sjepelb Bij
(GyHKIIOHATBHOI aKTUBHOCTI KIITHHU. YIIBTPACTPYKTypHA OpraHi3allis Ta XIMIYHHUMA
CKJaJa. YTBOPEHHs AepIsl Ha XpoMocoMax. S epieBuii opranizatop. 3mMiHa saepus
IPY MiIOTOTUYHOMY MOALTI KIITHHU. POk siipa B MeTa0oiuHiN MisUTBHOCTI KITITHHH,
y miepeaadl reHeTHYHo1 1H(opMarii.

Tema 13. Koituamii wpmkia. Miro3. Meiio3. OcHOBHI 0co0auBOCTI
Mopddosorii i GyHKIiIOHAJIBHOI AKTHBHOCTI YOJIOBIYMX i KIHOYMX CTATEBHUX
kiaituH. Kinitunne nudepeHuiroBanHs.

Kimituaauii mukin.  XapakTepucTUKa KIITUHHOTO (MITOTHYHOTO) ITUKITY,
TPUBANICTh HOTO B OMHOKIITUHHHUX 1 OAraTOKIITUHHUX OPTraHi3MiB, BIAMIHHOCTI y
nporidepaTHBHIA aKTUBHOCTI KJIITHH PI3HUX TKaHWH OaraTokmiTWHHHX. [lepiomgm
KJIITUHHOTO IIUKITY B iHTep(a3i: NpeCUHTETUYHUN, CAHTETUYHUMN, TOCTCUHTETUYHUH,
XapaKTepUCTUKa IMX mepioAiB. biHapHuil momin KIITUH MpokapioTiB. MiTo3 —
OCHOBHHH C€HoCi0O MOALTY KIITHH eyKapioTiB. Da3u MiTo3y, iXHS XapaKTEpUCTHKA,
TpuBaiicTh. L{luTOKIHE3 1 1OTO0 0OCOOIMBOCTI B KIIITHHAX TBapHH 1 pociuH. Dizionoris
Mmito3y. [laTonoris mito3y. Perymnsiist MITOTUYHOI aKTUBHOCTI KJIITHH, TPUHLIMIH
peryidmii po3MHOXKEHHA KIITUH. Tunu MiTo3y. bionoriyHe 3HaYeHHS MITO3Y.
Enmopenpoaykitis: €HJIOMITO3 1 TMOMITEHIA. AMITO3 — MNPSAMHA MOMII KIITHHH,
MPUYPOUYEHICTh MOTO JI0 KIIITUH, IO IETEHEPYIOTh 1 MATOJIOTIYHO 3MIHEHUX KIIITHH.
Meii0o3. BuzHaueHHs Meiio3y, HOTO BIIMIHHOCTI BiJl MiTo3y. @Da3u Meno3y, iXHs
xapaktepuctuka. [lepmmii moain Meno3y: KoH’rorauis (CMHAICHUC), KpOCHUHIOBED,
pPEAYKIlisS Yuciaa XpOMOCOM 1 (DOpMyBaHHSI TaljIOiAHUX CTATEBUX KIITHH (TaMeT).
CunanrtoHeMHUN KoMIUieKc. Poib KpocHHTOBEpY B 1HAMBIAYyajdbHIA MIHJIMBOCTI
oprati3MiB. 3UTOTHHUH 1 raMeTHUN MeH03; YepryBaHHS TaryIoiIHOI 1 TUIITOIAHOI (a3
y SKUTTEBOMY IMKJI PI3HUX OJHOKIITUHHUX 1 OaraTOKJIITHHHUX OPTraHI3MiB.
OcHOBHI 0c0o0MHUBOCTI MOPQOJOrii 1 (PyHKIIOHAIBHOI AKTUBHOCTI YOJOBIYMX 1
JKIHOYMX CTaTeBUX KIITHUH. PO3BUTOK cTaTeBMX KIITMH Yy pochuH. [lporec
3aITiJHEHHS, oro cyTHicTh.[loABiliHe 3arTiAHEHHS Y BUILMX POCIHH. Bu3HaueHHs
NOHATTS nU(EpeHIiFoBaHHA (Crerianizamii) KITHH.

Tema 14. MoJiekyasipHi MexaHisMu cnenu@piyHocTi 0iocuHTe3y OIJIKIB.
IIpouec GiocuHTe3y OliIKA, TeHETUYHUI KO/I.

[Tonsrtts npo ren. Ilpouec 6iocunTe3y Ouka, reHeTnuHuit kod. Buau PHK,
iXHE siEepHE MOXO/KEHHS, poib Y O10cHHTE31 OUKa. J{IsSIbHICTD KIIITHUHU SIK €JUHOL
KOMIIJIEKCHOI CUCTEMH B 3[11MCHEHHI YCIX (DYyHKIIN KUTTENISIBHOCTI; MOHATTS TPO
CUCTEeMH 3arajbHO(yHKIIOHAJIILHOTO 3HaueHHS (cucreMa OilocuHTE3y OLKa,
eHepreTuyHoro oominy, pyxy ta iH.). [IHK - marpuus y cuntesi Oinka. ['eHHa
THXKEHEePisl.

Tema 15. O0min Boau. OcoOnuBoCTi 00MiHY MiHEpaJLHUX PE4YOBHH.
MakpoesieMeHTH Ta MiKpOeJIeMeHTH.



Cran Boau B opranizmi. Po3nonisn Boau. Pi3uko- XIMI4HI BIACTUBOCTI BOJIH.
Oo6wmin Bonu. [Ipomikauii 06MiH Bonu Perymsiis Bomnoro oominy. Kinmesuit ooOmin
Boau [laromnoris BogHOro 0OMiHY. OCOOMMBOCTI OOMiIHY MiHEpAIbHHX PEUYOBHUH.
MakpoeneMeHTH Ta MIKpOeJIeMeHTH. BCMOKTyBaHHS MiHEpaJbHUX PEUOBHUH.
[IpomikHuii OOMIH MiHEpPaJbHUX PEUYOBHH. BMICT MiIHEpaJbHUX PEUOBUH Y
TBapUHHUX TKAaHWHAX 1 Opra”ax . Perysmsiiis MiHepalbHOTo 0OMiHYy. MakpoeaeMeHTH
Kanpmiit. ®ocdop. Marniit. Kamit.Hatpiii, Xjop, cipka. MikpoeneMeHTH: o, GpTop,
3aJ1i30, IUHK, KOOAJIBT, Mih,0poM, 00p, MapraHeib, MOTIOEH CEJIEH 1 iH.

TpPYIOMiCTKICTD:
3arajpbHa KUIBKICT TOIUH - 165 ro.

KinbkicTe kpeauTiB — 5,5
dopma ceMecTpOBOr0 KOHTPOJIIO — €K3aMEH

JlonaTkoBi MaTepiaju 1Jisi NpeACTABJIEHHSA HABYAJIBHOI Aucuuiinm: biosoris
KJITHH Ta TKaHuH s 3BO cnenianbHocti 162 biotexHonorii Ta O101HXeHepis

4. CTpyKkTypa (TeMATHYHHM I IJIAH) HABYAJIbHOI JUCHMILTIHU

HazsBa tem Kinexicts roguu
Jlenna ¢popma 162bb
Yeworo Bru.
b a6 cp
1 2 3 4 5
Tema 1. IlpenMer, OCHOBHI TOHSATTS Ta €Talu 2 2
eBoJtoLlli KIITUHHOI (opmu xuTTd. KiituHa sk
OCHOBHAa CTPYKTYpHO-()YHKIIIOHAJIbHA  OJMHUIA
*uBOi pupoau. Llutonoris — Hayka mpo OynoBy Ta
¢ynkuii kaiTuH. CyyacHU CTaH KITHHHOI Teopii,
OCHOBHI i ITOJIOKEHHS.
Tema 2. Metoau uurosorii. CBITIOBUH MIKpPOCKOI. 16 2 2 12
Tema 3. Bynosa 1 ¢ynkuii kmitunu. Ilpokapiotu i 18 2 4 12
eykapiotu. HexmiTuHHI (popMu KUTTA: BIpyCH.
Tema 4. HuTornasma i 1 CTPYKTypHI KOMIIOHEHTH. 6 2 4
Di3uK0-XIMIYHI BJIACTHBOCTI XIMIYHMH CKJIam Ta
MOJIEKYJISIPHA OpTaHi3allisi MeMOpaH.
[To3axmiTuHHMIA MaTpuKc. [TiKoKamikc.




Tema 5. OnopHo-ckOpoTIMBHM amapar. Tpancnopt
pedoBHH uepe3 MeMOpaHu. PementopHi ¢yHKITI.
bap’epHo-TpaHCcniopTHA poJb TUTa3MOJIEMH.
MiXKKITITHUHHI ~ KOHTakTM 1 IXHI TUOKM B
OaraTokmiTUHHUX  opraHidmax. CremianizoBaHi
CTPYKTypH MDKKJIITHHHUX KOHTakTiB. KiiTmHHA
CTiHKA.

14

12

Tema 6: EnpgormasmarnyHa citka.  3araipHa
XapaKTepUCTHKA OPraHoimy, Miclie HOTo JIoKaji3alii B
kiituHi. Kommnekc lonpmki. BymoBa, cexperopHa
¢dynkuis. Popma 1 posTamryBaHHA OpraHoiga y
KJIITHHAX POCJIHH 1 TBAPHUH.

14

12

Tema 7. Bakyoni pocnuHHUX KIITHH. MiTOXOHApIT
MopdonoriyuHa ~ XapakTepUCTHKAa  MITOXOHIPIN:
po3mipu, hopma, KUIBKICTh, JIOKami3aIls y KIIITHH,
3HAYECHHS B OOMiH1 BYTJIEBO/IIB.

14

12

Tema 8. [TnactTuam KIiTHH pocivH. TN TIACTHI:
XJIOpOILIACTH, XPOMOILIACTH, JICUKOIIJIACTH,
nporuiacTui. @OoTOCHHTE3, OCHOBHI HOTO eTaru.

19

13

Tema 9. Hyxneinosi kucnoru JIHK i PHK. bynosa
HYKJIEOTHIB. [X cTpyKkTypHa oprasizariis.
Di3UKOXIMIYHI BIACTUBOCTI.

Tema 10 Pubocomu. Bynosa pubocom, ixHs XiMiuyHa
oprasizarlisi. XapakTepuCTHKa prOOCOM MPOKapiOTiB
i eykapioTiB. KiniTuHHUI LEeHTp.

OnopHoO-pyxoBa cucTeMa (LIUTOCKEIET).
Mikpodinamentu. MiodiOpuiu. Biliku. JIKryTHKH.

14

12

Tema 11. [nTepdaszne sanpo. SAneprna od6010HKA.
SAnepuuii cik. XpoMaTuH.

Tema 12. @yHKIIOHaIbHA aKTUBHICTH 1HTEp(A3HUX 1
MITOTUYHUX XpOMOCOM. Penpoaykiiist XxpoMOCOM .

Anepue.

14

12

Tema 13. Kmituauii mukin. Mito3. Meiios. OcHOBHI
ocobinuBocTi  Mopdoiorii 1 (QyHKIIOHAJIbHOT
AKTUBHOCTI YOJIOBIYUX 1 )KIHOYMX CTATEBUX KJIITHH.

KnitunHe udepeHiiitoBaHHs.

Tema 14. MonekynsipHi MexaHI3MH CHEIH(IYHOCTI
O0iocunTedy OinkiB. I[Ipomec OiocuHTe3y Oinka,
TEHETUYHUI KO/I.

14

12

Tema 15. O6miH Boau. OcoGmuBOCTI OOMIHY
MiHEpaJIbHUX  PEYOBMH.  MakKpoeleMeHTH  Ta
MiKpOEIEMEHTH.

Pazom

165

30

26

109




IMoaiTuka oniHIOBaHHSA

Axademiuna  O0obpouecHicmob.  3a00yBau  BHUIOI  OCBITM  ITOBUHEH
noTpuMyBaTuCh Kojekcy akajeMiuHoil JioOpodecHocTi Ta Komekcy mpo eTuky

BUKJIaJda4da Ta 3)106\183"18, BI/IHLO'I' ocBitH IloJITaBChbKOIO ACPKABHOI'O VHiBCDCI/ITeTV.

JloTpuMaHHS aKaJeMivyHOi J0OpOYecHOCTI 37400yBauaMu OCBITH TMepeadavae:
camMoCTiiiHe BUKOHAHHS HaBYaJbHUX 3aBaHb, 3aBAaHb IIOTOYHOTO Ta M1JCYMKOBOTO
KOHTPOJIIO PE3YJIBTATIB HaBUYaHHS (711 0Ci0 3 0COOIMBHUMHU OCBITHIMH MOTpeOamMu
11 BHMOTa 3aCTOCOBYETBCS 3 YpaxyBaHHSM IXHIX I1HAWBIAyaJlbHUX MOTped 1
MOXJIMBOCTEH ); TTOCHJIAaHHS Ha JpKepesia iH(opMarliii y pa3li BUKOPUCTAHHS 1JICH,
pO3pOo0OOK, TBEPIKEHb, BIJOMOCTEH; JOTPUMAaHHA HOPM 3aKOHOIABCTBA PO
aBTOpPCbKE MpaBO 1 CyMDKHI IMpaBa; HaJaHHS JOCTOBIpHOI iHGopMmarii mpo
pe3y/ibTaTi BJIACHOI HaBUaJIbHOI (HAyKOBOI, TBOPYOi) MISJIBHOCTI, BUKOPUCTaHI
METOIMKHU JOCIKEHb 1 JpKeperia iHpopMarrii.

leonatinu ma nepecknadanus. JlabopaTopHi 3aBIaHHs, 3aBIaHHA 31
CaMOCTIHHOT pOoOOTH, SIKI 3[aIOThCS 3 TOPYUICHHSIM TEpPMIHIB 0O€3 IMOBa)KHUX
IPUYMH, OLIHIOIOTHbCA Ha HWXK4Y OUIHKY (20 %). IlepecknagaHHsi MOTOYHOTO Ta
1JICYMKOBOT'O KOHTPOJIIO B1JI0OYBAIOTHCS 3a HASIBHOCTI MOBAYXKHUX IIPUYKH 3 J103BOITY
JTUPEKTOPATY.

Po3noiJ1 HaBYAJbHOI JUCIHHUILIIHM 32 BWIAMM 3aHATH TA TOAMHAMM HABUAHHSA

EnemeHTH XapakTepUCTUKH Jlenna ¢popma HaBYaHHS HAOip

2021

Pik HaB4anus (Kypc) 1

Cemectp 1

Jlexuii (roau) 30

JlaGoparopHi (roaun) 26

CamocriiiHa po6oTa (roauH) 109

Beboro 165
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@®opMH KOHTPOJIIO Pe3yJibTaTiB HABYAHHA

Iporpamni @®opMH KOHTPOJIIO Pa3zom
pe3yJIbTaTH HABYAHHA
JladopaTopni CamocrTiiina Ex3amen
po6oTn pobGora
M M M M M M M M
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IIkana Ta KpuTepii OiHIOBAHHS 3HAHb 3100yBa4iB BHIIOI OCBIiTH
(162 bb) na ex3ameni*

Buna 3aBpannsa

bamm

KpuTepii oninioBanus

AJ11 TCOPECTUYHOIO IMUTAaHHA

0

BIJICYTHICTh BIJIITOBI/II HA TCOPETUYHE MTUTAHHSI, 110
HE JIa€ MOXKITUBICTD OLIHUTH (OPMYBaHHS
KOMIETEHTHOCTE! Ta OTPHUMAaHHS IPOTPaMHHUX
pe3ysbTaTiB HaBYaHHS y 37100yBava BUIIOi OCBITH

BinmoBizai Ha TeopeTHYHI MUTaHHS CKOPOYEHi, HE
PO3KPHBAIOTh TUTAHHS B TOBHOMY 00Cs31, 3
3aly4eHHSIM JIUIIE MaTepially KOHCIIEKTY JISKIIiH, a0o
3aCTapiIuX JITEPaTyPHUX JHKEPEIL.

BinmoBizai Ha TeopeTHYHI MUTaHHS CKOPOYEHi, HE
PO3KpHBAIOTh MUTAHHS B TOBHOMY 00Cs31, 3
3aITydeHHsM JIUIIIe MaTepiary KOHCIIEKTY JIeKIlil, abo
3aCTapiIuX JITEPaTyPHUX JHKEPEIL.

JocuTh MOBHO PO3KPUTO KOXKHE MUTAHHS, TPOSIBICHO
JIOCTaTHIH piBeHb BUCBITIICHHS TCOPETUYHUX 3HAHb,
BUKOPHCTaHI JITepaTypHi AKepelia 1aTyroThCs
OCTaHHIMH POKaMH.

TeopeTnuHe NUTAHHS PO3KPUTO MOBHICTIO, IIPOTE Y
BIJIMOBI/Ii € IeSIKi HETOYHOCTI, 10 CBiTYUTH TIPO
(hopMyBaHHSI KOMIIETEHTHOCTEH Ta OTPUMAaHHS
MPOrpaMHUX Pe3yJIbTaTiB HABYaHHS Yy 37100yBada
BHUIIOT OCBITH Ha JIOCHTh BUCOKOMY PiBHI.




TEOPETUYHE MUTAHHS PO3KPUTO MOBHICTIO, 110
CBIAYUTD IO MOBHE POPMYBaHHS KOMIIETEHTHOCTEH
Ta OTPUMAaHHS IPOTPAMHHX Pe3yJbTaTiB HABUAHHS Yy
3100yBava BUILIOI OCBITH Ha BUCOKOMY PiBHI.

*eKzameH CK1adaemuvcs 3 4 meopemuyHux NUMaHb .
Maxcumanvna kinekicme 6anie 3a exzamen — 20.

IIkana Ta KpuTepii OiHIOBAHHS 3HAHDb 3100yBa4iB BUIII0I OCBIiTH
(162 bb) na 1abopaTopHOMY 3aHATTI

Bun 3aBranns

baan

Kpurepii ouinioBanus

TeopeTnuHi NMTAHHS

0

BIJICYTHICTb BIATIOBI/II HA TEOPETUYHE TUTAHHS, 1110
HE Ja€ MOXJIMBICTh OIIHUTH (opMyBaHHS
KOMIETEHTHOCTeH Ta OTPUMaHHS NPOTrPAMHUX
pe3yabTaTiB HaBYaHHS y 3700yBada BUIIIOI OCBITH

JlocuTe TOBHO  PO3KPUTO KOXKHE IIUTaHHS,
MPOSIBJICHO ~ JTOCTAaTHIA  pIiBeHb  BUCBITJICHHS
TEOPETUYHUX 3HAaHb IIPOTE y BIANOBiAL 3100yBaya
BUILOI OCBITM HasgBHI HETOYHOCTI Ta HE3HAYHI
MIOMMWJIKH 110 CBIYUTH PO JOCTATHE (POPMYBAHHS
KOMIETEHTHOCTeH Ta OTpPUMaHHS MPOTPaMHUX
pe3yabTaTiB HaBYaHHA y 3100yBadya BUIIOI OCBITH
Ha JIOCTaTHbOMY PiBHI.

TEOPETUYHE NHUTAaHHS PO3KPUTO MOBHICTIO, IO
CBIAYUTH po [IOBHE (bopmyBaHHS
KOMIETEHTHOCTeH Ta OTPUMaHHS MPOTPaMHUX
pe3yabTaTiB HaBYaHHA y 3100yBadya BHUIIOI OCBITH
Ha BUCOKOMY DiBHI.

IIpakTyHe BUKOHAHHS
JadopaTopHoi podoTH

BIJICYTHICTh J1a0OpaTOpHOi po0OOTH, MO0 HE Jae
MOXIJIUBICTb OLIIHUTH (opmMyBaHHS
KOMIIETCHTHOCTEH Ta OTPUMAaHHS MPOTrpPaMHUX
pe3ysbTaTiB HABYaHHS Y 37100yBada BUILO] OCBITH

[IpakTruni  3aBganHa  1abopaTopHOi  pobOTH
BHUKOHAHO MPABUJILHO 3T1/IHO 3 IHCTPYKIIEIO,

3n00yBadeM BHIIOi OCBITH, 3pOOJIEHO
BUCHOBKHM, III0 MalOTh HETOYHOCTI Ta HE3HAYHI
MOMMWIKH, 110 CBIAYUTH NPO JOCTATHE (pOpMyBaHHS
KOMIETEHTHOCTe Ta OTPUMaHHS MPOTPaMHHUX
pe3yibTaTiB HaBYaHHS y 3M00yBava BHUIIOI OCBITH
Ha JIOCTaTHbOMY DiBHI.

[Ipaktnuni  3aBmaHHs  J1abopaTtopHOi  PoOOTH
BUKOHAHO TIPaBWJIBHO 3TiTHO 3 1HCTPYKINETO,
3100yBayeM BHUIIOI OCBITH 3pOOJIEHO MpaBWIIbHI
BHCHOBKH, II0 CBIAYUTH NP0 MOBHE (hopMyBaHHS
KOMIIETEHTHOCTEH Ta OTPUMaHHS MPOTPAMHUX
pe3yNbTaTiB HaBUaHHA y 37100yBadya BHIOi OCBITH
Ha BUCOKOMY PiBHI.




IIkana Ta KpuTepii OIHIOBAHHA 3HAHDb 3100yBa4yiB BUIIOI OCBITH
(162 BB) camocrTiiina podoTa
Bun 3aBnanns bamun | Kpurepii ouinioBanns
1 2 3
JUIS1 TEOPETUYHOTO MUTAaHHSA 0 BIJICYTHICTb BIITIOBI/Il HA TEOPETUYHE MUTAHHS, 10
HE JIa€ MOXJIUBICTh OIIHUTH ()OPMYBAHHS

KOMITETEHTHOCTEH Ta OTPUMaHHS MPOTPAMHHAX
pe3y/IbTaTiB HaBYaHHS y 3/100yBada BHUIOT OCBITH

0,5 JocuTh TMOBHO PO3KPUTO KOXKHE MHUTAaHHA,
MpOSIBJICHO ~ JIOCTaTHIA  piBEHb  BUCBITJICHHS
TEOPETUYHUX 3HAHb MPOTE Yy BIAMOBIAI 3700yBada
BUIIOI OCBITH HasABHI HETOYHOCTI Ta HE3HAYHI
MTOMMJIKY IO CBITYUTH MPO JAOCTATHE POpMyBaHHS
KOMIETEHTHOCTEH Ta OTpPUMaHHS MPOTPaMHHUX
pe3yabTaTiB HaBYaHHA y 3100yBavya BUIIOI OCBITH
Ha JIOCTaTHbOMY PiBHi.

1 TEOPETUYHE IUTAHHA  PO3KPUTO  IOBHICTIO,
HAaBEJCHO MNPUKIAIU 3 XXUTTEBUX CUTYyaliH, IO
CBIAYUTH po [IOBHE (hopmMyBaHHS

KOMIETEHTHOCTEH Ta OTpPUMaHHS MPOTPaMHHUX
pe3yabTaTiB HaBYaHHA y 3100yBada BHUIIOI OCBITH
Ha BUCOKOMY PIBHI.

Koorcna mema camocmiiinoi pooomu cknaoaecmocs 3 6 meopemudHux numato.

MeToay HABUYAHHSA
cn06ecHi memoou. nekuis, Oecifa, po3noBib, IHCTPYKTAK;
HAOYHi MemoOu NeMOHCTPYBaHHS, CIOCTEPEIKEHHS;
npakmuuni memoou 1a0OpaTopHi PoOOTH, podOTa 3 HABYAIHBHO-METOIUYHOIO
JTEepaTyporo;
Memoou camocmiiHoi poo6omu yCHI Ta TUCbMOBI JOMAIIIHI 3aBJIaHHsI, 3aBJaHHS
CaMOCTIHHOT po0OTH;
Ppodoma nio KepieHUYMEOM 6UKIA0AYA BUKOHAHHS JTa0OPATOPHUX 3aBJIaHb;
Komn’tomepHi i My1bmumeoiiini Memoou BUKOPUCTAHHS MYJIBTUMEIINHUX
MIPE3EHTALll;

CucreMa OIIHIOBAHHSA HABYAJILHUX JOCATHEHL 3100VBAYiB BHIIOI OCBITH
HanioHajabHa ta EKTC

Cyma Ganis 3a Bc_‘i OriHKa 33 HAIliOHAITBHOIO MIKAJIOI0
BH/IY HaBYAJIBHOI Onminka
T CKTC JUIS €K3aMeHY, KypCOBOIO IIPOEKTY (poOOTH), MPaKTHUKU
90-100 A BiZIMIHHO
82-89 B
7481 C Aobpe
64-73 D 3aJI0BLILHO




60-63 E

HE3aJI0BUIHHO 3 MOMKJIMBICTIO TIOBTOPHOTO CKJIAaHHS
35-59 FX

HE3aJIOBIIHHO 3 000B' I3KOBUM MTOBTOPHUM BUBUCHHSIM
1-34 F JIACLHILIIHA
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