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JTUCIUILIIHHA OO060B’s13K0Ba TUCHMILTIHA TPOQECIHHOI MATOTOBKH
Ha3zBa cTpykTypHOTO Kadenpa GioTexnoorii Ta Ximii
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PiBens BHIINOI ocBiTH

OakasaBp

CronemiaJbHICTH

cnetiaybHICTh 162 BioTexHomorii Ta 0101HXEeHEPis

IMonepeaHi ymoBH 1141

J{nst BUBYEHHS KypCy 3/100yBayi BUILIOi OCBITH

BHBYEHHS HABYAJIbHOI
JTUCIUILTIHA

noTpeOyroTh 0a30BUX 3HAHB 3 010JIOTTI,
HEOPraHIYHO1, OPraHIvyHO1, AHAIITUYHOI, (PI3UYHOT Ta
KOJIOITHOT X1Mii, pO3YMIHHSI XIMIYHOT IPUPOAH
OCHOBHHX PEYOBHH, 10 BXOIATH /10 CKIIAY KUBUX
OpraHi3MiB Ta 610XIMIYHUX MPOIIECIB IO B HUX
B1JI0YBAIOTHCS.

MoBa BUKJIaJaHHA JepxxaBHa

2. 3anJi1aHOBaHi pe3yJbTATH HABYAHHSA

MeTa BHBYEHHSI HAaBYAJbHOI JAMCHMILUIIHM: 3a0e3nedcHHs 3700yBadviB
BUIIO1 OCBITH OCHOBAMU 3HAHb 3 010JIOTIi KIITUHH 1 TKAHUH, TTIMOOKHUX 1 BCEOIUHUX
3HaHb 3 €BOJIIOIIIT KIIITHH, OYI0BH Ta (P1310JI0T1T KIIITHH PI3HUX OPraHi3MiB, MPOIIECIB
KJIITUHHOT peryJsiii, OOMiIHy T€HETUYHOIO 1HGOpPMAIIE€I0, METOMIB BUBYCHHS
KJIITUH, OCHOB MOJIEKYJISIPHOI O10JI0T1i.

OcHOBHI 3aBJaHHSI HABYAJbHOI JAUCHUIJIIHU TIOJSTAOTh y BHUBYCHHI
OCHOBHMX 3aKOHOMIpHOCTEW OyJOBY Ta BIATBOPEHHS KIITUHH, (HOPMYBAHHS Yy
3M100yBadiB BWINOI OCBITH CHUCTEMHU 3HaHb NpPO OyIOBY 1 (YHKINI OpraHoiniB
KIITUHY; (OpMYBaHHS y 3/100yBayiB BHILOI OCBITH CHUCTEMH 3HaHb PO MPOLECH
O0OMIHY pEYOBHH Ta MEPETBOPEHHS €HEPrii B KIITHHI; PO3BUTOK Yy 3100yBayiB BUILIOT

OCBITH Mi3HABAIBHHUX 1HTEPECIB, IHTEICKTYyAIBHUX 1 TBOPUYUX 3AI0OHOCTEN MUIIXOM



NIPOBEJICHHS EKCIIEPUMEHTY, pO3B’s3yBaHHs OI10JOTIYHMX 3a/1ad, MOJCITIOBAHHS
O10JIOTIYHUX TIPOIIECIB; OBOJIOJIHHS 3700yBauyaMH BHINOI OCBITH BMIHHIMU
3MIACHIOBATH CAMOCTIMHUN TMOHIYK Ta aHami3 OioJjoriyHoi  iHdopMarii,
03HAaMOMJICHHI 3 Cy9aCHUMH BIJKPUTTSIMH B Tamy31 010JI0T1i.

KomnereHnTHOCTI:

inTerpajibHa: 31aTHICTH pO3B’SA3yBaTH CKJIQAHI CIemiaigizoBaHi 3a7adl Ta
MPaKTUYHI MPOOJIEMH, IO XapaKTEPU3YIOThCSI KOMIUIEKCHICTIO T4 HEBU3HAYEHICTIO
y OloTexHoJorii Ta OloimkeHepii, abo y Mpoleci HaBYaHHA, IO Hepeadaydae
3aCTOCYBaHHS T€OPid Ta METO1B 010TEXHOJIOTIT Ta O101HXKEHepIii.

3arajibHa:

K 05. 3natHicTh BUMTHCS 1 OBOJIOIBATH CYYaCHUMH 3HAHHAMH.

(paxosi:

K 11. 31aTtHicTh BUKOPUCTOBYBATH IPYHTOBHI 3HaHHS 3 X1MIi Ta 010J10T1i B 00CA31,
HEOOXITHOMY ISl TOCATHEHHS 1HIIUX PE3yJIbTaTIB OCBITHBOI IPOTPAMH.

IIporpamHi pe3yJibTaTH HABYAHHA

ITP07. BmiTh 3acTOCOBYBaTH 3HAHHS CKJIAaay Ta CTPYKTYpPH KIITUH PI3HUX
O10JIOTIYHUX areHTIB MJi1 BU3HAUCHHS ONTUMAJbHUX YMOB KYyJIbTUBYBaHHS Ta
MOTEHI[1aTy BUKOPUCTAHHS JOCIIKYBAaHUX KIITHH Y O10T€XHOJIOT11.

IMP08. Bwmitu BUIIIATH 3 TOPUPOAHUX CYOCTpaTiB Ta  1IeHTU(DIKYBaTH
MIKpOOpPTaHi3MH  PI3HMX CHCTEeMAaTHYHUX Trpyln. Busnauatu wmopdooro-
KyJIbTypajbHi Ta (1310J0T0-010X1MIYH1 BIACTUBOCTI PI3HUX O10JOTIYHUX areHTIB.
ITP10. BmiTi npoBOAUTH E€KCIIEpUMEHTANbHI JTOCTIIHKEHHS 3 METOI BHU3HAYCHHS
BIUTUBY (D13UKO-XIMIYHHUX Ta 010J0T1YHUX (PAKTOPIB 30BHIIMIHBOTO CEPEIOBUINA HA
KUTTETISUTBHICTD KJIITHH KUBUX OPTaHi3MiB.

3. [Iporpama HaBYAJbHOI IMCUHUILTiHH

Tema 1. Beryn. IIpeaMeT, 0CHOBHI NOHATTS TA €TANU €BOJIIOUIL KIIITUHHOI
¢popMmu xkuTTHA. KiliTHHA SIK OCHOBHA CTPYKTYPHO-()YHKIiOHAJIbHA OJXUHHULSA
skuBoI npupoau. Llurosorisi — Hayka npo 0yaoBy Ta gyHkuii KiaiTuH. CydyacHuH
CTaH KJIITHHHOI Teopil, OCHOBHI II OJI0OKEHHH.

Beryn. Ilpeamer OGiosnorii KIITHH 1 TKaHWH. ICTOpisS BHUBYEHHS KIIITHHHU.
HanmapctBo mpokapioT 1 eykapioT. [lopiBHsuIbHA XapaKTepUCTUKA POCTUHHUX 1
TBApUHHUX KIITUH. MiCIle IUTONOTIT B CUCTeMI O10J0TIYHUX JAUCIHILTIH: 3B'SI30K 3
300JI0Ti€10, OOTaHIKOIO, €MOpPIOJIOTiEr0, O10XIMI€I0, TEHETHKOI), MOJICKYJISIPHOIO
Olojori€ro ¥ 1HIIMMU HayKaMd. 3HAYEHHS IUTOJIOrI] y (OopMyBaHHI J1aJIEKTUKO-
MaTeplaTiCTUYHUX YSIBJICHb MPO TOXO/KEHHS W EBOJIOIII OPraHIYHOTO CBITY.
3Ha4YeHHS LIUTOJIOT1] Y BUKJIaJaHH1 010JI0T1i Y BUIIIOMY HaBYAJIbHOMY 3aKJIaIl.

Tema 2. Meroau uurosiorii. CBIiT/IOBHII MIKPOCKOI

OnuH 13 OCHOBHUX METOMIB IIMTOJOTI — CBITJIOBAa MIKPOCKOTMIS.
BukopucranHsi pe3yJbTaTiB [UTOJIOTIYHUX JOCTIIKEHb Y MEIUIINHI, CUIBChKOMY
rocrofapcTBi, BeTepuHapii, OIOTEXHOJOrli, Yy  pI3HOMAHITHUX  Tally3sX
poMUCIIOBOCTI.CBITIIOBUI MIKpPOCKOM, (ha30BO-KOHTpPACHUM, 1HTephepeHIHHNN,



NOJIApU3aLIMHUI  MIKpOCKONH. [IpMKUTTEBE BUBYEHHS KIITUH: NPUKUTTEBE
3apapOOByBaHHS, KyJNbTUBYBAaHHS, METOAU MIKpOXipyprii, ¢QiayopecieHTHa
Mmikpockomisi. KopoTki BiIOMOCTI MpO iCTOPII0 PO3BUTKY IUTOJOTIi: BHUHAXIJ
MIKpPOCKOIA 1 PO3BUTOK MIKPOCKOMIYHUX JIOCHIIKEHb OyIOBU TBapHUH 1 POCIHH.
BuBuenHs gikcoBaHMX KIITHH: (iKcaTopH, IXHINA XIMIYHMIA CKJIaJ 1 3aCTOCYBaHHS,
BUTOTOBJICHHS TUMYACOBHUX 1 MOCTIMHMX MpemnapaTiB (Ma3Ku, TOTAJIbHI Mpenaparu,
3pi3u), OCHOBHI BUIM OapBHHKIB 1 (papOyBaHHS mpemnapariB, METOIU TiCTOXIMIl
(muToximii). YibTpadioneToBa mikpockoris. [lutodhoTtomerpis. ABTopasaiorpadisi.
Enexrponna mikpockortist. bioxiMiuHi 1 610()i3U4HI METOIM BUBYEHHSI KJIITHH.

Tema 3. bynoBa i ¢ynkuii kiaituau. IIpokapiorn 1 eykapiorm.
HexaiTunni popmu xuTTHA: Bipycu

Knituna — enemeHTapHa OJIMHULIS — JKMBOTO, OJMHULS — OynoBH,
GyHKIIOHYBaHHA 1 PO3BUTKY opradi3miB. OCHOBHI BiIOMOCTI MpO XIMIUHY
OpraHi3ailil0 KIITHUH: BOJIa, HEOpPraHIYHI Ta OpPTaHi4yHl 10HW, OUIKH, My,
BYIJIEBOJM, HYKJIETHOBI Kuciaotu, AT®. dopma 1 po3Mmipu KIITHH, 3aJIEKHICTh
MopdosoriyuHux — ocobnuBocTedl  BiA  (QyHKWil. OJIHOKIITUHHI ~ OpraHi3MHU.
ABTOTpOdHI 1 rerepoTpoHi KITHHHU i opraHi3Mu. OCHOBHI BIAMIHHOCTI KJIITHH
TBapuH 1 pociuH. [IpokapioTu 1 eykapiotu. ['omonorist y OyA0B1 KJIITHH OpraHi3MiB
pi3HUX cUCTeMHHUX rpyIm. KiliThHHM 1 opraHi3M: OCHOBa OHTOTE€HE3Y BCIX OpraHi3MiB
— PO3MHOKEHHS, PICT 1 Au(epeHiitoBaHH KITHHU. HEeKmTHHHI GOpMH KUTTS:
BIpYCH, OCHOBHI OCOOJIMBOCTI iXHBOI OynOBU 1 (PYHKI[IOHYBaHHS, TEOPETHUUHE 1
IPAKTUYHE 3HAYCHHS.

Tema 4. Huromnasma i Il CTPYKTYpHI KOMNOHeHTH. Pi3UKO-XiMiuHI
BJACTUBOCTI XiMiYHMI CKJIaJQ Ta MOJIEKYJIsIpHA Opradizamis MeMmOpaH.
Ho3akaiTuaHMil MaTpukc. I'ikokasike

OcHoOBHA peYOBHMHA IUTOIUIA3MH — TiajoruiazMa (IMTO30Jib) — BHYTPIIIHE
cepeloBUIlEe KIITUHU. DI3UKO-XIMIYHI BJIACTUBOCTI Tiasomia3Mu, ii CTPYKTypa 1
¢bynkuii. MemOpanu KIITHHUA. XIMIYHMA CKJIAQJ Ta MOJIEKYJIIpHA OpraHizarlis
MeMOpaH: MOJeNIb TPHUIIAPOBOI JIMOMPOTEINHOI MeMOpaHu, MO3aiYHO-PiIMHHA
(ZInHaMivHa) MOJENb. BIIMIHHOCTI Yy CTPYKTYpl BHYTPIIIHIX 1 30BHIIIHIX MeMOpaH
KIiTUHA. KiiTMHHA MOBEpXHs: IMJIa3MaTM4yHa MeMOpaHa, iX pojb B YTBOPEHHI
Kancya OakTepid, KIITUHHA CTIHKA POCIWH, XIMIYHMI ckiaj, OyaoBa 1 QyHKIIT
KJITUHHOI CTIHKHU. [lo3akmiTUHHUN MaTpukc. ['JTIKOKaIIKC KIITHUH TBapvH, HOTO
XIMIYHHAM CKJIaM, PYHKII1, 0COOIMBOCTI CTPYKTYPH.

Tema 5. OnopHo-ckoporimBuii anmapar. Tpancmopr pedyoBMH 4epe3
MeMOpanu. Penentopui ¢pynkuii. bap’ epHo-TpaHcnopTHa poJib MJjIa3MoJieMu.
MikKKJITUHHI KOHTAKTM 1 iXHi THNH B OAraTOKJITMHHHUX OPraHi3Max.
CrenianizoBaHi CTPYKTYPH MiKKJIITHHHMX KOHTAKTIB. KiliTuHHA cTiHKA.

Tpancopt peuoBuH dYepe3 memOpanu. Pemnentopni ¢ynkmii. bap epno-
TPAHCIIOPTHA POJIb MJIa3MOJIEMU. NTPOHUKHICTh, MACUBHUN 1 aKTUBHUHN TPAaHCIIOPT
peuoBHUH, (HharouTo3 1 MHOIKUTO3, TPOIIECH €K30IIMTO3Y 1 eHI0IMTO3Y. JlecMocomu.
[invaHl KoHTakTU. CHUHANTUYHI KOHTakTH. Creniani3oBaHl CTPYKTYpPH BUIbHOI
KJIITUHHOI TOBEpXHI MDKKIITUHHI KOHTAKTH 1 IXHI TUNM B OaraTOKIITHHHHX
opra”izmax. Cnemiani3oBaHl CTPYKTYpPH MDKKIITUHHUX KOHTakTiB. KiiTuHHa
CTIHKA.



Tema 6: EnaomasmatuyHa ciTtka. 3arajbHa XapaKTepPHCTHKA
opraHoiny, micue ioro Jokanizanii B kiaituni. Kommiexke I'oabaki. bBynosa,
cekpeTropHa ¢yHKiisg. @opMa i po3TallyBaHHSI OPraHoila y KJIITHHAX POCJIUH
i TBapuH.

['panynsipHa eH0IIa3MaTUYHA CiTKa, 11 Oy10Ba 1 QyHKINI: y4acTh y CHHTE31
ONKIB, Y BIAIJICHHI, HAKOMWYCHHI OLTKOBUX MPOAYKTIB 1 IXHHOMY TpPaHCIOPTI,
3B'S130K 3 000JIOHKOIO sijipa. [ majka engomia3MaTuyHa citka, ii Oyaosa i pyHkii y
KJIITHHI: CHHTE3 MOJIicaXapyu/IiB 1 JIIMiAiB, HAKOMUYEHHS 1 TPAHCIIOPT WX PEYOBHH.
Ponp enyonnasmMaTHyHOT CITKK B 130JIAII11 1 HEWTpasi3allii peuoBHH, 1110 HAIXOAATh
y kimituny. Kommiekce [Nompmxki. BynoBa, cekperopHa QyHKIs. YIbTpacTpyKTypa
nukTiocoM. Mopaudikaris OiIkiB B amapari ['oippki; CHHTE3 MoJlicaxapujiiB 1
JIIJIIB, CETPUTallisd, HAKOMUYCHHsI, JO3PIBaHHSA CEKPETOPHHUX MPOIYKTIB (O1IKH,
JIMIU, ToJlicaxapu/ii) 1 BUBEICHHS 1X Y IUTOIUIa3My, YTBOPEHHS JII30COM 1 pOJIb Y
dbopmyBaHHI mIazMaTuyHOi MeMOpanu. Jlizocomu. Mopdonoris mi3ocomM, ixXHs
xiMIyHa opraHizanis. [lepBuHHI, BTOPUHHI JII30COMHU, ayTOCOMH, TPETHHHI JII30COMH
a00 3anuIKoBi TUIbL. DYHKIII JI130COM, y4acTh iX y 3araJlbHOMY KIITHHHOMY
0OMiHI, y BHYTPILIHBOKJIITUHHOMY NEPETPABIICHHI %K1 (3B'SI30K 13 Ipoliecamu (aro-
1 MIHOLMTO3Y). MIKpPOTUIbLS: TJIIKOCOMH, TJIIOKCUCOMH Ta MEPOKCHUCOMMU.
Mopdonorig, XimiuHa opraHizamis Ta QyHKUli. [1moTe3n npo MOXOIKEHHS
MIKpPOTLJIEb.

Tema 7. Bakyouai pocaunanx kiaitud. Mitoxonapii Mopdosoriuna
XapPaKTePUCTUKA MITOXOHJAPIii: po3mipu, ¢opma, KUIbKICTh, JIOKAJTI3alia y
KJIITHMH, 3HAYeHHsI B 00MiHi BYIJ1eBOIB.

BakyonsipHuii anmapar KJIITHUH POCIMH: LEHTpajbHAa BaKyoJisi, TOHOIUIACT,
3B'SI30K 1X 3 EHAOIUIa3MaTHYHOI CITKOI, CKJaJ BaKyOJIbHOro coky. DyHkii
BaKyoJell y KIITHHaX pociuH. MitoxoHpii. Mopdosoriuna xapakTepUCTHKA
MITOXOHJPIN. YABTpacTpyKTypHa OpraHi3ailisi: 30BHIIIHS 1 BHYTPIIIHSI MeMOpaHHu,
Kpuctu, Oynosa kpuct. Matpukc mitoxonapii: JIHK, PHK, pubocomu. OyHkii
MITOXOHAPIK. ['iMOoTe3n MpO MOXOMKEHHS ¥ EBOJIOLII0 MITOXOHAPIN y CUCTEMI
KJIITUH €yKapioTiB. Pojib MITOXOHJIP1H Yy HIUTOIUIA3MATUYHIN CHIAKOBOCTI.

Tema 8. Ilnactuam kJIITHH pocauH. THNHM MIACTHA: XJIOPOILIACTH,
XPOMOILJIACTH, JEHKOIIACTH, poIiacTuan. PoTocuHTe3, 0CHOBHI HOI'0 eTaIu.

[InacTuan KIITHH pOCIMH. XJIOPOIJIAcT: (opma, po3MIpH 1 KUIBKICTh Y
KJIITUHAX PI3HUX POCIHH. YIIBTPaCTPYKTypa XJIOPOIUIACTIB: 30BHIMIHA 1 BHYTPIIITHS
MeMOpaHH, TpaHU, MDKIPaHHI TuIacTUHU (MeMOpaHu). MaTpuKC XJIOPOILIACTIB,
roro xapakrepuctuka, sokamizamis JIHK, PHK; pubGocomu, cunTe3 Oinka y
xjoporiacti. @DyHKIIi xmopormiacTiB:  ¢GorocuHTe3, cunte3 ATO. Ilpomec
dboToCUHTE3y, OCHOBHI HOTO eTamu. YJIbTPACTPYKTypa  XPOMOILIACTIB,
JICUKOIIIACTIB, MPOIUIACTH/, 1XHI QYHKIT y KmiTHHI. [1M0TE3U MpO MOXOHKEHHS
macTu. Poib macTu y IMTOIIIa3MaTUYHIM CIaKOBOCTI.

Tema 9. Hykueinosi kucnorn JJHK i PHK. Bynoa nykiaeoruuis. Ix
CTPYKTYpPHa opradizauisi. ®i3uKko-xiMmiyHi BJIaCTHBOCTI.

bynoa nykieinoBux kucnot JJHK 1 PHK. Minopsi a3otucti ocHoBU. bynoa
azotuctux ocHoB. dizuko-ximiyni BiactuBocti [IHK. CrpykrypHa opranizaii
JHK. Ctpykrypna opraunizaui PHK, Buaun PHK.



Tema 10 PuGocommu. bymnoBa pubocom, ixHs XiMiuHa oprasizamis.
XapakrepucTuka pudocoM mnpokapioriB i eykapioriB. KiuiTHHHMEA uHeHTPp.
OmnopHo-pyxoBa cucrema (uurockeser). Mikpodiamentu. Miogiopuim.
Biiiku. /IKryTuku.

OyHKI1ii pubdocom — OiocuHTE3 O1IKIB. Y TBOPEHHS CyOOIUHUIL PHOOCOM Y
SZIepIl, BUX1] iX y IATOIUIa3My, TIPOIIEC 1 YMOBH CKJIaJaHHS pUOOCOM Y IIUTOTIIA3Mi.
MikpotpyOouku. bynoBa mikpoTpyOouoK, iXHii XiMiuHUH ckjiaa. bimok TyOymiH.
MikpoTpyOouku IUTOILUIa3MHU, iXH1 PyHKIT y KiaiTuHi. Knituauuii nentp. bynosa
KIITHHHOTO 1eHTpy. LleHTpioni, iXHS ynbTpa TOHKAa OpraHi3allis; JoKaji3als y
KkimiTuHI. Perutikamis (myrurikarisi) MeHTpioJiel: yd4acTh B YTBOPEHHI MITOTHYHOTO
amapara, 3B'S30K 13 KIHETOCOMaMH BIMOK Ta JUKTYTHKIB. BiMKH Ta JKYTHKU KITITUH
€yKaploTiB: YyJbTPATOHKA OpraHizailis, MEXaHi3M 1 eHepreTuka pyxy. bazanpHi
TUIBIA (KIHETOCOMHM) BIMOK 1 JDKYTHKIB, iXHs OyaoBa 1 (yHkIii. JKyTHKH
npokapioTiB; Oulok  Quarenin. MikpodinamMmeHTH (aKTUHOBI  (PIJTAMEHTH)
[UATOIJIA3MH KJIITUH POCJIMH 1 TBapuH. bygoBa Mi0(i0Opuiau nonepeyHo-cMyracToro
M’S130BOI'O BOJIOKHA: CApKOMEPHU, TOHKI 1 TOBCTI Mio(iOpum (mpoTtodiopuiin), ixHi
Ou1ku. XiMI3M 1 €HepreTuka CKOpOYEHb IMOIMEPEYHO-CMyracTux M'a3iB. bynosa i
(yHKILIOHAJIbHA AKTUBHICTh MIO(QIOpWI TJIaJ€HBKOIO M’SI30BOTO  BOJIOKHA.
[Ipomixkni ¢inameHnTu: ix OynoBa, XIMIYHHMK CKJaaad Ta (QYHKOIT y KIIITHHI.
BxirouenHs rutoruia3Mu. biIkoBi BKITIOUEHHS, TIOJIiCaXapy/Iid, JiI1, KPUCTaIIYH1
BKJIFOYCHHS KJITHMH POCIWH. 3HAYEHHS [MTOIUIA3MATUYHUX BKIIOYEHb Y
MeTaboJ113M1 KIIITHH 1 OpraHi3my.

Tema 11. InTepdasne siapo. SAAnepHa odo10HKa. AnepHnii cik. XpoMaTHH.

SAnpo intepdasznoi kiniTuHU. Po3TantyBaHHs 1 KITBKICTh A/Iep Y KJIITHHI, 1XHI
po3MipH, hopma, Kopesilist 3 po3MipaMu 1 GOPMOIO KIIITUHU. XIMIYHUMA CKIIa] Spa.
OcCHOBHI CTPYKTYpHI 1 (PYHKI[IOHQJIbHI KOMIIOHEHTH Spa: siiepHa OOOJOHKA,
SAJIEPHUM CIK, XpOMOCOMH (XpOMaTuH), saepue. fAnepHa 00O0JOHKA: 30BHIIIHS 1
BHYTPIIIHS MEMOpaHH, MEPUHYKICAPHUI MPOCTIp, KOMIUIEKC MOp, iXHS Oyl0Ba,
po3mMipu, PyHKIIOHAIbHA aKTUBHICTh. DyHKIT 000JIOHKHU sipa: OOMIH PEUYOBUH
MK SIIPOM 1 IUTOIDIa3MOI0, Oap’ep, M0 BIIOKPEMIIIOE SAPO Bif HUTOIIIA3MH,
GyHKLIST XpOMOCOM, (DYHKIIIOHAJIbHUMN 3B'SI30K 13 MeMOpaHaMu €HI0IIa3MaTUYHO1
CITKH; pOJb SAEPHOI OOOJIOHKM B TMpOLECI NOAUTY KIITUH OJHOKIITUHHHUX 1
0araTOKJITUHHUX OpraHi3miB. SaepHuil cik (kapiorazMa) — BHYTPIIIHE
cepeloBuIIe sipa. XIMIYHHUM CKI1aj, GyHKI1. XpoMaTHH 1 XpOMOCOMH — Bl popMu
ICHyBaHHSA craakoBoi iHbopmarlii y sapi. XimiyHa opranizariss xpomocom: JTHK,
OynoBa MOJIGKYJM 1 BJIACTUBOCTI. [1moTe3u mpo OHOHHWTYACTY (YHIHEMHY) 1
OaratoHUTYACTY (TIOJIHEMHY) OpTaHi3aIlif0 MITOTUHYHUX XPOMOCOM Y iHTep(da3HiH 1
KIITHHI, IO JUIeThCSA. BIIKM XpOMOCOM: IMICTOHH 1 HETICTOHOB1 OUIKH, iXHS
KUIBKICTh, CTPYKTypHa poJib. byaoBa MITOTUYHOT XpPOMOCOMH: TIEpBHHHA
nepeTsHKKa, miedl, Te’aoMipu. PiBHI CTpyKTypu3allii XpOMOCOMHUX KOMITOHEHTIB.
MertaneHTpuuHi, CyOMEeTalleHTPUYHI, amoUEHTPUYHI XpoMocoMH. KoHTakT
1HTEep(dA3HUX XPOMOCOM 13 MEMOPAHOIO SAEPHOT 000JIOHKH; TPOCTOPOBA OPIEHTAITIsS
1HTEppa3HUX  XPOMOCOM  YyCEepeauHl  sApa,  YNOPSAKOBAHICTh  iXHBOTO
po3ranryBaHHs. Po3mipu 1 KUIBKICTH XpoMocoM. BueHHsi mpo kapioTun.PiBHi
CTPYKTypH3alllii XPOMOCOMHHMX KOMIIOHEHTIB: HYKJIEOCOMHUMN, HYKJICOMEPHUH,



XpOMOMEpHHM, XpoMOoHeMHMM. XpomatuHu. Judepenmiiine 3adapOoByBaHHS
xpomocoM. ['etepoxpomanuH 1 eyxpomaTiH. CTaTeBHl XpOMaTHH.

Tema 12. DyHKUiIOHAJBHA AKTHUBHICTH iHTep(asHMX I MITOTHYHMX
xpoMocoMm. Penpoaykuis xpomocomM . Anepue.

['ranTcpki (MOJITEHHI) XPOMOCOMH JIMUMHOK JIBOKPUIIMX, XPOMOCOMU THITY
«JIAMIOBHX IIITOK», 0COOTUBOCTI iXHBOI Oy10BU Ta PpyHKIionyBaHHs. Cunre3 JJTHK
y iHTepdazi. Mexanizm penymikauii monekynn JJHK y kiituHax mpokapioTiB Ta
eykapioTiB. ACUHXpOHHICTh npoueciB peayrumkaiii JJHK y xpomocomax. Po3mipu,
dbopma, 4yMCIIO szepenb Yy SApl, 3aJEKHICTh YUCia 1 PO3MIPIB siaepelb Bif
(GyHKI10HATBHOT aKTUBHOCTI KJIITUHU. Y IbTPACTPYKTYpHA OpTaHi3allis Ta XIMIYHUN
CKJaJ. Y TBOPEHHS SJIeplis Ha XpoMocoMax. SaepiieBuil opranizaTop. 3MiHa sAepiis
IIPU MIOTOTUYHOMY MO KIITUHU. POk siipa B MeTabO1uH1M AiSIbHOCTI KITITHHU,
y mepenayi TeHeTUYHO1 iHdopMariii.

Tema 13. Kuaitunumii mukia. Miro3s. Meio3. OcHOBHI 0c00JIMBOCTI
MopdoJiorii i PyHKIiIOHAJIBHOI AKTHBHOCTI Y0JI0BIYMX I 'KIHOYHX CTATEBHX
kJIiTHH. KinitTuHHe JudepeHuiloBaHHs.

Knituaanii 1uki. XapakTepucTuKa KIITHUHHOTO (MITOTUYHOTO) IUKITY,
TPUBAJICTh MO0 B OJHOKJIITUHHUX 1 0araTOKJIITHHHUX OpPraHi3MiB, BIAMIHHOCTI Y
npoJiipepaTUBHIN aKTUBHOCTI KJIITHH PI3HMX TKaHUH OaratoxmiTuHHUX. [lepionu
KIITUHHOTO  LMKJIy B  1HTepdasi:  NPECUHTETHUYHUW,  CHUHTETUYHUH,
MOCTCUHTETUYHUM, XapaKTEPUCTHKA IUX TNepiofiB. biHapHuUN TOALT KIITUH
mpokapioTiB. MiTo3 — OCHOBHHUI croci® MOAUTYy KIITHH €yKapioTiB. Da3u MiTo3y,
iXHS XapaKTepUCTHUKa, TpuBalicTh. L{UTOKIHE3 1 HOro 0COOJMBOCTI B KIIITHHAX
TBapuH 1 pociuH. Dizionoriss mito3y. [laronoris mito3dy. Peryndiiss MiTOTHUHOT
AKTUBHOCTI KJITHH, MPUHIUIN PETYJAIli PO3MHOKEHHS KIITHH. THUIU MITO3Y.
bionoriune 3HaueHHs MiTO3y. EHIOpenpoayKIlisi: €H0MITO3 1 MOMITeH1s1. AMITO3 —
OpsMUN MOJLT KIITHHH, MPUYPOUYEHICTh WOTrO A0 KIITHUH, L0 JEreHepyrTh 1
MaTOJIOTIYHO 3MIHEHUX KIIITUH. Meito3. BuzHaueHHs Meiio3y, 10ro BiIMIHHOCTI BiJl
Mito3y. Pa3u Meio3y, iXHs xapakTepucThka. [lepmuii moaia Meio3y: KOH roraiis
(cuHarcuc), KPOCUHTOBEP, PEAYKIIIS YHCIa XpOMOCOM 1 (hOpMYyBaHHS TaruioiTHUX
craTteBUX KITHH (ramer). CMHANTOHEMHHUI KOMIUIEKC. Poib KpocHMHTOBEpy B
1HAMBITyaJIbHIM MIHJIMBOCTI OpraHi3MiB. 3UTOTHUI 1 TaMETHUN ME03; YepryBaHHs
rarioifHol 1 AMIUIOIAHOI (a3 y KUTTEBOMY LMKl PI3HUX OJHOKIITUHHHX 1
0araToKIITUHHUX OpraHi3mMiB. OCHOBH1 0cOOIUBOCTI MOPGOJIOTiT 1 (PyHKIIIOHATBHOT
AKTUBHOCTI YOJIOBIYMX 1 )KIHOYMX CTATeBUX KIITHH. PO3BUTOK CcTaTeBUX KIITHUH y
pocnuH. Ilponec 3armmigHeHHs, Woro cyTHicTh.IloaBiliHE 3arTiAHEHHS Yy BUIIMX
pocnvH. BusnaueHHs MOHATTS nudepeHiiroBaHHs (Crerianizamii) KITHH.

Tema 14. MoJgexkyasipHi MexaHisMu cnenugivHocTi 0iocuHTE3y OiJIKIB.
IIpouec GiocnHTE3y OlIKa, TeHETUYHHMIA KO,

[Tonsrts npo red. [Iponec 6iocunTe3y O11Kka, reHeTuuHui ko1, Buau PHK,
iXHE si7iepHEe MOXOHKEHHS, poJib y O10cHHTEe31 O11Ka. J{isUIbHICTh KIITHHU SIK € IMHOI
KOMILJIEKCHOI CUCTEMH B 3A1MCHEHH1 YC1X (DYHKIIHN KUTTENISUIBHOCTI; MOHATTS MPO
CUCTEMHU 3arajbHO(YHKI[IOHAJILHOTO 3HAauYeHHA (cucTteMa OlocuHTE3y Olika,
eHepreTuyHoro oominy, pyxy ta id.). JJHK - matpuns y cuntesi Ounka. 'eHHa
1HXKEHepisl.



Tema 15. O0min Boau. Oco0JuBOCTI 00MiHY MiHEpPAJbHUX PEYOBHH.
MaxkpoeneMeHTH Ta MiKpoeJeMeHTH.

Cran Bonu B oprasizmi. Po3moain Bogu. @i3uko- XiMivHI BIACTHBOCTI BOJIH.
Oo6wmin Boau. [Ipomixkuuit 00Min Bou Perymsiiis BogHoro oOMiny. Kiniesuit ooOMiH
Boau [laronoris BogHOoro o6miny. OcoOaMBOCTI OOMiHY MiHEpaTbHUX PEYOBHH.
MakpoeneMeHTH Ta MIKpPOeJIeMEHTH. BCMOKTYBaHHS MIiHEPAIbHUX pPEUYOBHH.
[TpoMikHMII OOMiIH MiHEpPAJIbHUX PEYOBHH. BMICT MiHEpaJbHUX PEYOBHH Y
TBApMHHUX TKaHWHAX 1 opraHax . Perymsamis MiHepaabHOTOo  OOMIiHY.
Makpoenementu Kanpmit. ®ochop. Marniit. Kamiii.HaTpiif, Xyop, cipka.
MikpoenemeHTu: 1ona, ¢Top, 3a1i30, IMHK, KOOATILT, MiJlb,0poM, OOp, MapraHells,
MOJIIO/IEH CEJIEH 1 1H.

TpYIOMICTKICTh:

3arajgbpHa KUIBKICTh TOIUH - 165 rof.
KinbkicTh KpeauTiB — 5,9

dopma ceMecTpOBOTO KOHTPOJIIO — €K3aMEH

JlogaTkoBi MaTepiajau AJis NpeACTABJIEHHS HABYAJIbHOI JUCUMILIIHM:
BioJgoris kiaiTuH Ta TkanuH 19 3BO cneniaabHocTti 162 BiorexHosorii Ta
O1l01HXKEHepis

4, CTpykTypa (TeMaTHYHHUI MJIAH) HABYAJBHOI IUCIUILIIHA

HasBa tem Kinexicte rogua
Henna ¢popma 16256
Yceboro BrT. 4
b 1ab cp
1 2 3 4 5
Tema 1. IlpenMer, OCHOBHI MOHSTTS Ta €Tamu 2 2

eBoJifollli KIITUHHOI (opmu xuTTS. Kiituna sk
OCHOBHA  CTPYKTYpHO-(YHKIIOHAJIbHA  OJMHHULA
*uBOi pupoan. Lluronoris — Hayka npo OyZoBy Ta
¢yskuii kaitHH. CydacHUH CTaH KIITHHHOI Teopii,
OCHOBHI ii IOJIO’KEHHS.

Tema 2. Mertoau uurosorii. CBITIOBHI MiKPOCKOII. 16 2 2 12

Tema 3. Bynosa i ¢ynkuii kiituau. [IpokapiotH i 18 2 4 12
eykapioTu. HeksiTuHHI GOpMU )KHUTTS: BIPYCH.
Tema 4. Hutonnasma i ii CTpyKTypHI KOMIOHEHTH. 6 2 4
Di3uKO-XIMIUHI BJIACTUBOCTI XIMIYHMI CKJIag Ta
MOJIEKYJISIpHA oprasizaris MeMOpaH.
[TozakniTHHHUI MaTpUKC. [ TiKOKaTIKC.

Tema 5. OnopHo-ckopoTiauBui anapat. TpaHcropT 14 2 12
pedoBUH uepe3 MeMOpanu. PeuenrtopHi (yHKIII.
bap’epHo-TpancnopTHa poJIb I1a3MOJIEMH.
MUDKKTITHHHI ~ KOHTaKTH 1 iXHI THUIIA B
OaraTOoKJIITUHHUX  opraHizmax. CremnianizoBaHi
CTPYKTYpU MDKKJIITHHHUX KOHTakTiB. KiiTuHHa
CTiHKA.




Tema 6: EnmomiasMaruuda ciTka. 3arajbpHa 14 2 12
XapaKTEPUCTHKA OPTaHoi Ty, MicIie HOTo JIOKasi3amil
B kiiTuHi. Kommuteke I'onbki. Bynosa, cekperopHa
¢ynkmis. dopma 1 po3TallyBaHHS OpraHoiga y
KIIITHHAX POCJIMH 1 TBAPHH.

Tema 7. Bakyousi pocIMHHMX KIITHH. MiTOXOHIPIi 14 2 12
Mopdonoriuna  XapakTepUCTHKAa  MITOXOHIPIM:
po3Mipu, popma, KUIBKICTb, JTOKaTI3alisl y KIITHH,
3HAYEHHS B 0OMiHI BYTJICBO/IIB.

Tewma 8. Ilmactuau KIITHH pociauH. THNH TUTACTHI: 19 2 4 13
XJIOPOILTACTH, XPOMOILIACTH, JICUKOTIIIACTH,
nporutacTuu. GoToCHHTE3, OCHOBHI HOTO eTary.

Tema 9. Hykneinosi kucnotu JIHK 1 PHK. Bynosa 6 2 4
HYKIEOTHIB. IX cTpyKTypHa opranizamis. disuxo-
XIMi4Hi BIIACTUBOCTI.

Tema 10 Pubocomu. Bynoa pubocom, ixHs 14 2 12
xiMiyHa oprasizamis. XapakTepUCTHKa pUOOCOM
MPOKapioTiB i1 eykapioTiB. KimiTHHHMI HEHTD.
OnopHo-pyxoBa cucTemMa (LIUTOCKENET).
Mikpodinament. Miodibpunm. Bifiku. JLKryTuKy.

Tema 11. Inrepdaszne sapo. SAnepHa odonoHKa. 6 2 4

Snepuuii cik. XpoMaTHH.

Tema 12. @yHKIIOHATbHA AKTUBHICTH 1HTEPhAZHUX 14 2 12
1 MITOTUYHUX XpPOMOCOM. PerpoyKitisi XpoMOCoM .

SAnepie.

Tema 13. Kmituuuii k. Mito3. Meiio3. OcHOBHI 6 2 4

ocobmuBocTi  Mopdororii 1 (QyHKIIOHAIBHOT
AKTUBHOCTI YOJIOBIYHUX 1 )KIHOYHMX CTAaTEBUX KIITHH.
KnitunHe nudepeHiiitoBaHHs.

Tema 14. MonekyssipHi MexaHi3MH crenu(iyHOCTI 14 2 12
OlocunTe3y OuikiB. [lporec OiocuHTe3y Oinka,
T€HETUYHUHN KOJI.

Tema 15. O6min Boau. OcoOiuBOCTI 0OMIHY 2 2

MiHEpaJIbHUX  PEUOBMH. MaKpoeJeMeHTH Ta

MIKPOEJIEMEHTH.

Pa3zom 165 30 26 109

IToaiTuka omiHIOBAHHA

Axaodemiuna  dobpouecuicmy.  3M00yBau  BUINOI  OCBITH  TTOBUHEH
notpuMyBatuch Kojekcy akamemiuHoi jgoOpodecHocTi Ta Kojekcy mpo eTuky
BHKJIaJ1a4ya Ta 3/100yBava BUIIOT OCBiTH [10ATaBCHKOTO EePIKaBHOTO YHIBEPCUTETY.
JloTpyMaHHs aKaJaeMidHOi J0OpOYeCHOCTI 3J00yBauyaMu OCBITH Iepeadavac:
CaMOCTIiiHE BUKOHAaHHA HaBYAJIbHUX 3aBllaHb, 3aBJaHb TMOTOYHOTO Ta
MiJICYMKOBOTO KOHTPOJIFO PE3yJIbTaTiB HaBUYaHHA (mJ7is1 oci0 3 0COOIMBUMU
OCBITHIMH TIOTpeOaMu IIi BUMOTa 3aCTOCOBYETHCS 3 YpaxyBaHHSIM IXHIX
iHI[I/IBiI[yaJ'ILHI/IX HOTpe6 1 MOKJIMBOCTEH ); TIOCWJIAHHS Ha JKepena iHpopMalii y
pa3i BUKOPUCTAHHS 171eH, PO3POOOK, TBEPIIKEHD, BIJIOMOCTE; TOTpUMaHHS HOpM
3aKOHOJIaBCTBAa IMPO aBTOPCHKE IMPaBO 1 CYMDKHI TIpaBa; HaJaHHS JTOCTOBIPHOI



https://www.pdaa.edu.ua/sites/default/files/node/4518/kodeks-akademichnoyi-dobrochesnosti.pdf
https://www.pdaa.edu.ua/sites/default/files/node/4518/kodeks-akademichnoyi-dobrochesnosti.pdf
https://www.pdaa.edu.ua/sites/default/files/node/4518/kodeks-akademichnoyi-dobrochesnosti.pdf
https://www.pdaa.edu.ua/sites/default/files/node/4518/kodeks-akademichnoyi-dobrochesnosti.pdf
https://www.pdaa.edu.ua/sites/default/files/node/4518/kodeks-akademichnoyi-dobrochesnosti.pdf
https://www.pdaa.edu.ua/sites/default/files/node/4518/kodeks-akademichnoyi-dobrochesnosti.pdf

iH(opMallii Ipo pe3ysIbTaTH BJIACHOI HaBYaIbHO1 (HAyKOBO1, TBOPUOI) AiSJILHOCTI,

BUKOPHUCTaH1 METOJIMKH JOCIIIKEHb 1 JKepesa iHpopmariii.

Heonavinu ma nepecxnadannsn. JlabopaTopHi 3aBIaHHS, 3aBIaHHS 31
CaMOCTIHHOI pOOOTH, SKI 3AIOTHCS 3 MOPYIICHHSM TEPMIHIB 0€3 MOBaXKHUX
MPUYMH, OLIHIOIOTHCS Ha HUXKYY OIHKY (20 %). [lepeckianaHHsi MOTOYHOTO Ta
MiJICYMKOBOTO KOHTPOJIO BiJ0OyBAarOThCS 3a HASBHOCTI TOBAXHUX NPUYIUH 3
JI03BOJTYy TUPEKTOPATY.

POSHOI[iJI HABYAJIbHOI I[I/ICIII/IH.]IiHI/I 34 BUAAMHU 3aHATH Ta r'OJANHAMMU

HAaBYaHHA

EnemenTn XapakTepuCTUKU

Jenna ¢popma HaBuaHHs

Habip 2021
Pik HaBuanHus (Kypc) 1
Cemectp 1
Jlexii (ronuH) 30
JlaGopaTopHi (roauH) 26
CamocriitHa po0OoTa (TouH) 109
Bcboro 165
@DopMHU KOHTPOJIIO Pe3yJbTaTiB HABYAHHS
IIporpamui DopMH KOHTPOJIIO Pazom
pe3yabTaTu JlabopaTopHi Camocriiina Ex3amen
HABYAHHS poéoTH poboTta
A = A < A A = Al = .8
S5 |25 |85 |25 |85 |35 |25 i3
ot E© oS 5O oS 5O 40| EO
= S =R € =R g =R €
= 5 S5 =5 S5 | 265 £ 5 =5 §58
E = = = = = = =
E.g == E.g == E.g == E'E ==
I1P07 16 27
I1P0O8 16 26
I1P10 16 27
12 20
Pa3zom 16 26 32 54 12 20 60 100

Ixkana Ta kpuTepii OLiHIOBAHHS 3HAHB 3/100yBa4iB BUIII0I OCBITH
(162 BB) Ha exk3ameHi*

Buja 3aBaanHs

Bbamm

Kpurepii oninroBanHs

IJId TEOPETUYHOI'O IMTUTAaHHA

0

BIJICYTHICTh BIATOBII HA TECOPETHYHE MATAHHS, 110
HE JIa€ MOXIJIUBICTH OIIHUTH ()OPMYBaHHS

KOMIIETEHTHOCTEH Ta OTPUMaHHSI IPOTPaMHUX
pe3yJbTaTiB HaBYaHHS Yy 3100yBaya BULIOI OCBITH




1 Biamogizni Ha TeopeTHYHI MUTaHHS CKOPOYCHI, HE
PO3KpUBAIOTH MTUTAHHS B TIOBHOMY 00Cs31, 3
3aTyUCHHSM JIMIIEe MaTepiany KOHCIIEKTY JICKITiH,
a00 3acTapiiux JiTepaTypHHUX JKeped.

2 BignoBiai Ha TeopeTHUYHI TUTAaHHSI CKOPOUCHi, HE
PO3KPHBAIOTH MMUTAHHS B IOBHOMY 00CsI3i, 3
3aJTy4eHHSM JIUIIIEe MaTepialy KOHCIIEKTY JICKIIiH,
ab0 3acTapiINX JITepaTypHUX HKEPEIL.

3 JlocuTh IOBHO PO3KPHUTO KOXKHE TUTAHHS,
TIPOSIBJICHO AOCTATHIN PiBEHb BUCBITICHHS
TEOPETUYHUX 3HAHb, BUKOPUCTaHI JIiTepaTypHi
JOKepea JaTyIThCs OCTAaHHIMU POKaMHU.

4 TeopeTryHe MUTAHHS PO3KPUTO MOBHICTIO, MPOTE Y
BIJIITOBIII € TESIKi HETOYHOCTI, IO CBIAYHUTH PO
(GbopMyBaHHS KOMIIECTCHTHOCTEH Ta OTPUMAHHSI
MPOrpaMHUX Pe3yJIbTaTiB HABYaHHS y 37100yBaya
BHUIIOi OCBITH Ha JIOCUTh BUCOKOMY PiBHI.

5 TEOpPETUYHE MUTAaHHS PO3KPHUTO MOBHICTIO, IO
CBIZUUTH MPO MOBHE (POPMYBAHHS KOMIIETCHTHOCTEH
Ta OTPUMAaHHS MPOTPAMHUX PE3yJIbTaTiB HABYAHHS Y
3100yBava BHIOi OCBITH HAa BUCOKOMY PiBHI.

*exzamen cknadaemocs 3 4 meopemuduHux NUMAHD .
Maxcumanvna kinokicme 6anie 3a exzamer — 20.

Ixkana Ta kpuTepii OiHIOBAHHS 3HAHBb 3100yBa4iB BHIIOI OCBIiTH
(162 Bb) Ha 1aGopaTOpHOMY 3aHSATTI

Bua 3aBnanus baau | Kpurepii oninioBanus

TeopeTu4Hi MUTAHHS 0 BiJICYTHICTb BIMOBI/II HA TEOPETUYHE TUTAHHS, 110
HE Jla€ MOXIMBICTb OIIHUTH (POopMyBaHHs
KOMIICTEHTHOCTEH Ta OTPUMAaHHS NPOTPaAMHHUX
pe3yJbTaTiB HaBUaHHA y 3100yBaya BUIIOI OCBITH

1 JlocuTh TIOBHO  PO3KPUTO KOXKHE IUTAHHS,
MPOSIBJICHO ~ JIOCTAaTHIA  piBEHb  BUCBITJIICHHS
TEOPETUYHUX 3HAHb MPOTE y BIAMOBIAI 3700yBaya
BUIIOT OCBITM HasBHI HETOYHOCTI Ta HE3HAYHI
MOMMJIKH IO CBIYUTH MPO JOCTATHE (POPMYBAHHS
KOMIIETEHTHOCTEH Ta OTPUMaHHS NPOTPaMHUX
pe3yJIbTaTiB HABYaHHA y 31100yBada BHIOI OCBITH
Ha JIOCTaTHbOMY PiBHI.

2 TEOPETUYHE MUTAHHSI PO3KPUTO IOBHICTIO, IO
CBIIYHUTH po MIOBHE (hopmyBaHH:
KOMIIETEHTHOCTEH Ta OTPUMAaHHS NPOTrPAMHUX
pe3ysbTaTiB HaBYaHHA y 3100yBaya BHUILOI OCBITH
Ha BUCOKOMY piBHI.

IIpakTHYHE BUKOHAHHS 0 BIJICYTHICTh Ja00OpaTopHOi poOOTH, IO HE A€
JadopaTopHOi podoTn MOJKJIMBICTh OLIIHUTH (dbopMyBaHHs
KOMIIETEHTHOCTEH Ta OTPUMAHHS NPOTPAMHHUX
pe3yJbTaTiB HaBUaHHA y 3/100yBaya BUIIOI OCBITH

1 [lpakTiaHi 3aBHaHHA J1aOOpaTOpPHOi  pobOTH
BUKOHAHO TMPAaBWJIBHO 3TiIHO 3 1HCTPYKIUEIO,




3100yBayeM BHIIOI OCBITH, 3pOOJIEHO BHUCHOBKH,
10 MalOTh HETOYHOCTI Ta HE3HAYHI NOMUJIKH, 1110
CBITYHTD po JIOCTaTHE (dhopmyBaHHs
KOMIIETEHTHOCTE Ta OTPUMaHHS MPOrPaMHUX
pe3yJIbTaTiB HaBYaHHA y 37100yBaya BHUIOI OCBITH
Ha JIOCTAaTHBOMY DiBHI.

[IpakTiaHi  3aBHaHHS  J1a0OpaTOpHOI  pOOOTH
BUKOHAHO TMPAaBWJIBHO 3TiHO 3 I1HCTPYKILETO,
3m00yBa4eM BWIIOI OCBITH 3pOOJICHO IpaBWIIBbHI
BHUCHOBKH, IO CBITYUTH MPO TMOBHE (OPMYBaHHS
KOMIIETEHTHOCTEH Ta OTPHMaHHS MNPOTPaMHHUX
pe3yJIbTaTiB HaBYaHHA y 31100yBaya BHIOI OCBITH
Ha BUCOKOMY piBHI.

IlIkana Ta kpuTepii OLIHIOBAHHA 3HAHDb 3/100yBa4iB BUIIIOI OCBITH
(162 BB) camocTiiiHa po6oTa

Buj 3aBnanns

baan

KpuTepii oninoBanus

1

2

3

JUIA TCOPETUYHOI'O MMUTaHHA

0

BIJICYTHICTb BIATIOBi/ll HA TEOPETUYHE TUTAHHS,
1110 HE 1a€ MOXKJIMBICTb OLIHUTH (POPMYBaHHS
KOMITETEHTHOCTEH Ta OTPUMAaHHS [IPOTPaMHUX
pe3yJIbTaTiB HAaBYAHHS y 3100yBava BHIOI OCBITH

0,5

JlocuTb TIOBHO  PO3KPUTO KOXKHE IUTAHHS,
MPOSIBJICHO ~ JTOCTATHIA  piBEHb  BUCBITJICHHS
TEOPETUYHUX 3HaHb MPOTE y BIAMOBIAI 3700yBaya
BHINOI OCBITM HAsABHI HETOYHOCTI Ta HE3HAYHI
HOMMJIKH 10 CBIUUTH MPO JOCTaTHE (OPMYBAHHS
KOMIICTEHTHOCTEH Ta OTPUMAaHHS NPOrPaMHHUX
pe3yJbTaTiB HaBYaHHA y 300yBaya BUIIOI OCBITH
Ha JIOCTaTHbOMY PiBHI.

TEOPETHYHE MHUTAaHHA  PO3KPUTO  IOBHICTIO,
HAaBEJICHO MNPHKIAIU 3 XUTTEBUX CUTYyalid, IO
CBIIYMTH npo MOBHE bopmyBaHHS
KOMIIETEHTHOCTEH Ta OTpPHUMaHHS HPOrPaMHUX
pe3yNbTaTiB HaBYAaHHS y 37j00yBaya BUILOI OCBITH
Ha BUCOKOMY PiBHI.

Kooicna mema camocmiiinoi pobomu cknaoaemocs 3 6 meopemudHux nNUMaHb.

MeTtoau HABYAHHSA

cnoeecHi memoou. nekilisi, 0ecizia, pO3MOBiIb, IHCTPYKTaXK;
HAOYHI Memoou IeMOHCTPYBaHHS, CIIOCTEPEKCHHS,
npakmuuni memoou n1aOOPaTOpHI pPOOOTH, poOOTa 3 HABYAIBHO-METOJIMYHOIO

JITEPaTypoIo;

Memoou camocmiiinoi poéomu yCH1 Ta MMCHMOBI JJOMAIIHI 3aBJAaHHS, 3aBIaHHS

CaMOCTIHHOI po0OTH;

Ppoboma nio KepieHUYmMEOM 6UK1A0AYa BUKOHAHHS TAOOPATOPHUX 3aB/IaHb;
Komn’romepHi i MyasmumeOiiini memoou BUKOPUCTaAHHS MYJbTUMEIINHUX

Mpe3eHTallli;




CucremMa OIIHIOBAHHSA HABYAJBHHUX JOCATHEHbL 3100VBayiB
BHIIOI ocBiTH HamioHAJLHA Ta EKTC

Cyma banis 3a Bei OwuiHKa 32 HAIIOHAJIHEHOIO MIKAJIOK
BUJIM HAaBYAIbHOI Ouinka
JSITBHOCTI €KTC JUTSL €K3aMeHY, KypCOBOTO MPOEKTY (poOOTH), IPAKTUKU
90-100 A BIZIMIHHO
82-89 B o6be
74-81 C HOPP
04-73 D 3aJI0BLIIHHO
60-63 E A
HE33JIOBUTHHO 3 MOKJIUBICTIO IIOBTOPHOTO CKJIaIaHHS
35-59 FX P
HE3a/I0BUIBHO 3 000B I3KOBUM IMOBTOPHUM BUBYCHHSIM
1-34 = JUCLHUILTIHA

13. PexomenaoBaHi J:kepesia ingopmauii

OcHoBHi

1. Konunpuyk I'.I1. 3aranbnaa murosorist: miapyynuk. Yepnisui : Jpyk Apr,
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