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Mporpama HaB4YaNAbHOI AUCLUNAIHK

1. Onuc HaBYaNbHOI AUCUMUNANIHMK, iT MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTU HaBYaHHA

6ioTtexHonorii Ta 6iodpapmauii

LAucyunnina «bionozia KaimuHu» € HOPMAMUBHOK i 8UBYAE (hYyHOAMEHMAsbHi 3HAHHA PO
OCHOBHY OOUHUUIO #UB020 — KaimuHy. Lle mae ocobnuse 3HayeHHA 014 malibymHix b6iomexHonozis

OCKiflbKU  8UCBIMAIOE OCHOBHI acriekmu 6ydosu ma yYHKUIOHYBAHHA eyKapiomuyHoi ma
MPOKApPIOMUYHOI KnimuHu, fKi € 0xcepenom biomexHon02i4HOI npooyKui.
BusyeHHs OucyunaiHu «bionoeia KaimuHuU» € HeobxiOHUM, OCKinbKU KomMmnemeHuii, AKi

ompumyroms cmydeHmu npu eusvyeHHi OaHozo rpedmemy rnompibHi 0a18 PO3yMIHHA npouecis, Wo
8i06ys8atoMbCA 8 KAIMUHI-NPodyueHmy 8 omo4vyro4omMy cepedosuwyi in vivo ma in vitro i 0038014€ AK
nposodumu HayKosi 00CAIOHEHHA 3 MEemOoK CMBOPeHHA Hosux biomexHono2ili OomMpuUMAaHHSA
pi3HOMAHIMHUX NPodyKmis, mak i 6eznocepedHbO NPOBOOUMU MmexHos102iYHUl npoyec supobHUYMEa
biomexHono2iuHuUX npodyKkmis 7iKYy8aMbHO-NPOPIiNAKMUYHOZO, KOCMemuy4Hoe2o,
CiflbCbK020CM0OaPCbKO20, XaP408020 MOW,O NMPU3HAYEHHH.

Memoto Has4yanbHOI OucyunaiHu € opmye8aHHA y cmydeHmis KommnemeHmHocmel w000
nposedeHHA eKCrnepuMeHmMasnbHUX HAyKoBUX 00CiOxeHb bionoziyHux ob’ekmis 014 ix nNPaKkmMu4Hoz2o
BUKOPUCMAHHA AK OCHOBU cy4acHux biomexHosoeil.


mailto:linovytska.vita@lll.kpi.ua

Mpedmemom OducyunniHu € ocobnausocmi bydosu ma ¢yHKUIOHYBAHHA eyKapiomu4yHoi ma

MPOKAPIOMUYHOI KAiMUHU.

AucyunniHa «bionozia KnimuHu» ¢hopmye y cmydeHmie HacmynHi KomnemeHmMHocmi:
3K 05 - 3damHicmb 8uumucsi i ogos00i8amu Cy4acHUMU 3HAHHAMU

@K 02 - 3damHicmb sukopucmogysamu TPYHMOBHI 3HAHHA 3 XiMil ma 6ios02ii 8 06cs3i,
Heob6xidHOMY 0151 J0Csi2HEHHS THWUX pe3y/1bmamis 0c8imHb0i npozpamu

@K 04 - 3damuicmb npayrweamu 3 6I0/1021YHUMU A2EHMAMU, BUKOPUCMOBY8AHUMU Y
6iomexHo/1021YHUX npoyecax (MIKpoop2aHi3mu, epubu, pocAUHU, M8APUHU, 8IpYCU, OKpeMI iXHI
KOMNOHeHmMu)

@K 16 - 3damHicmb KOMN/AEKCHO aHa/aizyeamu 6ios02i4Hi ma 6iomexHo/10214HI npoyecu HA
MONEKYAAPHOMY MA KAIMUHHOMY DIBHAX

B pesynbmami eusyeHHA Has4aabHOI OucyunaiHu 3006yesaui euwjoi oceimu maromMo

npodeMoHcmMpyeamu makxi peaynsmamu Ha84YaHHA:

IIPH 02 - Bmimu 30ilicHoeamu SIKICHUU ma KiAbKICHUUl aHa/i3 pevyo8UH HEOop2aHIYHOZ0,
0p2aHiYHO20 ma 6i0/102[YH020 NOX0OHCEHHSI, BUKOPUCMOBYoYU 8i0n08IOHI Memodul.

[IPH 07 - BMimu 3acmocogygsamu 3HAHHS CKAady ma cmpykmypu KAIMUH pi3HUX 6ios102i4HUX
azeHmie 041 BU3HAYEHHS ONMUMAJbHUX YMO8 KY/JAbMUBYBAHHA mMaA hnomeHyiany
BUKOPUCMAHHS 0CAIOHCYBAHUX KATMUH Yy 6i0MexHO/102il.

IIPH 11 - Bwmimu 3dilicHoeamu 6a308i 2eHemu4Hi ma yumoJo2iuHi 00CAiOHCeHHS 3
sdockoHasieHHs1 1 nidsuweHHss 6iocuHmemuyHoi 30damuocmi 6i0/102IYHUX d2eHmMie8 3
ypaxyeaHHAM npuHyunie 6iobesneku, 6iozaxucmy ma 6ioemuku (iHOyKosaHuil MymazeHe3 3
BUKOPUCMAHHAM (PI3u4HUX [ XIMIYHUX MymazeHHUx ¢akmopis, 8i06ip ma HAKONU4EeHHS
aykcompo@pHux MymaHmis, nepeHeceHHs 2eHemu4Hoi iHgpopmayii mowjo).

[IPH 24 - BMimu aHaaidysamu 6iomexHo.102I14HI npoyecu Ha MOAEKYASIPHOMY MA KAIMUHHOMY
pieHsX

MpepeKBi3auTK Ta NOCTPEKBI3UTU AUCLUNNIHK (MicLe B CTPYKTYPHO-/IOTiYHIl cXemi HaBYaHHA 3a
BiANOBIAHOIO OCBITHLOIO NPOrpPamolo)

BusueHHsa OucyunaiHu 6a3yemosca HA 3HAHHAX MA HAsu4Kax, 3006ymux cmyodeHmamu rnpu

BUBYEHHI WKiNbHOI npoepamu 3 b6ionoeii, ma aensemoca 6a308um 018 8UBYEHHA MAKUX OUCUYUrAIH, AK
“3aeanbHa Mmikpobionoeia i gipyconoeia”, “AHamomis ma izionoeis pocauH”, “Bioximis”, “3aeanvHa
imyHonoeia”, “3aeanbHa 6iomexHonoeia”, “lreHemuxa ”, “OcHosu miKosnoeii”.

3.

3MicT HaBYaNbHOI AUCUUNAIHN

Po3ain 1. KnituHa — 0oCHOBHA CTPYKTYpPHa OAUHULSA }KUBUX OpPraHiamiB
Tema 1.1. LluTonoria — HayKa npo KNiTuHy. PiBHi opraHisauy,ii *kMBoi matepii
Tema 1.2. XiMi4Hi KOMMOHEHTU }KUBUX CUCTEM

Tema 1.3. MeTtoam AOCNIAXKEHHA KNITUH

Po3ain 2. HeknitMHHiI popmu 6ionoriuHoi opraHisauii - Bipycu Ta ¢paru
Tema 2.1. NMpupoaa BipyciB SiK HEKNITUHHOT GOPMU iCHYBAHHA }KUBOT MaTepil
Tema 2.2. bionoriyHe Ta NpaKTMYHE 3HAYEHHSA BipycCiB

Po3ain 3. Oco6aMBOCTi CTPYKTYPU NPOKAPIOTUYHOI KNITUHKU

Tema 3.1. MopdonoriyHi xapakTEPUCTUKM NPOKAPIOTUYHUX KNITUH

Tema 3.2. ®PisionorivyHi 0cobMBOCTI NPOKAPIOTUYHUX KNITUH

Po3gin 4. CTtpyKTypa eyKapioTUUHOI KNiTUHMU

Tema 4.1. CTpyKTYpM, CNiNbHI ANA TBAPUHHOT Ta POCAUHHOT KNITUHU



N

Tema 4.2. OcobamnBocTi 6yA0BM POCAUHHOI KNITUHN

Tema 4.3. OcobansocTi 6yA0BM TBAPUHHOT KNITUHU

Po3ain 5. Cnocobu akymyntoBaHHA eHeprii KNiTUHO

Tema 5.1. PoTOCUHTE3 — aBTOTPODHMIN WNAX OAEPKAHHA KNITUHOK eHepril

Tema 5.2. KniTMHHE AnXaHHA — reTepoTPOdHUI WAAX OA4EPHKAHHA KNITUHOK eHeprii
Po3gin 6. PO3MHOXEeHHA KNiTUH

Tema 6.1. MiTo3 Ta noAin KNiTUH. By HecTaTeBOro PO3MHOMeEHHA

Tema 6.2. Ctagii merosy. XpomocomHa Teopia cnagKoBOCTi

Po3gin 7. Mpouecu po3BUTKY Ta 3armbeni KNiTUHU

Tema 7.1. OundepeHUiloBaHHA KAITUH — MNPOLLEC HanpaBAeHUX 3MiH. [eHeTUYHi MmexaHi3mu
AndepeHLitoBaHHA KNITUH

Tema 7.2. 3arnbenb KNiTUH B NPOLLECi OHTOreHesy.

HasuanbHi matepianu Ta pecypcu
basoei iHghopmauiliHi pecypcu

Bionoria KniTMHW. YuboB. nocibH. 3a pea. [AseprkuHcbkoro ML.E.- Kuis : BIL «Kuicbkui
yHiBepcuteT», 2010, 575c.

*onHep /1.I. Bionoris KNiTuHK : JlabopaTopHuii npaktukym / N1. I. onHep, H. B. OextapeHko, B.
M. JNliHosuupbKa. — Kuis : KIl im. Iropa Cikopcbkoro, Bua-so «lonitexHika», 2020. — 52 c.
https://ela.kpi.ua/handle/123456789/48639

JNnkosa I. O. labopaTopHMN NPaAKTUKYM 3 LMUTOAOTrII, rictonorii 3 ocHoBamu embpionorii : Hasu.
noci6. — Xapkis : XHMY, 2021. — 99 c. https://dspace.hnpu.edu.ua/handle/123456789/6254

HoBak, Bitanii MeTtposuuy. LUuTonoris, rictonoria, embpionoria : niapydHuk / B.M. Hosak, O.C.
beBss, A.ll. MenbHWYEHKO ; 33 3arasibHOK pegakuieto B.IM. Hosaka. - /lbsis : MarHonia 2006, 2021. -
435 CTOPIHOK : PUCYHKN.
https://opac.kpi.ua/F/?func=direct&doc_number=000636919&local_base=KP101

TpyckaseubKkuii €.C. LUntonorisa. — Kuis : Buwa wkona. 2004, 250 c.

JAodamkoei ingpopmayiiiHi pecypcu

bionoria: MigpyyHuk nig peaakuieto B.O. MoTy3Horo. — Kuis : Buwa wkona, 1991, 502 c.

r'y6cokmi KO.1., BionoriyHa ximia: MigpyvHuk. — Knis-TepHoninb : YKpmeakHura”. 2000, 492 c.
KonunbuyK, FannHa MeTpiBHA. BioxXimiYHi MeXaHi3MU YIWKOOMKEHHS KAITUH : MmoHorpadia / T.I.
Konunbuyk, O.M. Bosoulyk ; MiHicTepcTBO OCBiTU i HayKun YKpaiHu, YepHiBeLbKNIA HaliOHa/IbHUI
yHiBepcuTeT imeHi HOpis ®PegbkoBuYa. - YepHisLi : YepHiBeLbKMI HaLLiOHAabHUI YHIBEPCUTET iMEHi
HOpia dPenpbKoBuYa, 2020. - 143 CTOpPIHKMK : PUCYHKMN, Tabauy,, CXemm.
https://opac.kpi.ua/F/?func=direct&doc_number=000615910&local_base=KP101

JltoTa, Bipa AHTOHIBHA. MiKpobionoris 3 TEXHIKOI MiIKPOBIo/IOriYHMX A0CNiAKeHb, Bipycoaorisa Ta
iMyHO10TIA : NIAPYYHUK ANA CTYAEHTIB MeAWYHUX HaBYaNbHUX 3aKNAAIB - YYMAULL, KONeaXiB Ta
iHcTUTYTIB MeacecTtpuHcTBa / B.A. /liota, O.B. KoHoHoB. - Kuis : BCB "Meaunuuna", 2018. - 574
ctopiHkK. https://opac.kpi.ua/F/?func=direct&doc_number=000601411&local_base=KPI01

IHhopmayiliHi pecypcu

LlikaBa HayKa. byaoBa KnituHu https://www.youtube.com/watch?v=bBymWOPtVTO

LLlo Take npoTeiH? RCSBProteinDataBank
https://www.youtube.com/watch?v=wvTv8TgWC48&list=PLxwQON7dDcJbt15p H2WE2jPwL5R6Z
n13&index=6

How Mitochondria Produce Energy. CorticalStudios.
https://www.youtube.com/watch?v=39HTpUG1MwQ&Ilist=PLxwQON7dDcJbt15p_H2WE2jPWL5R6
Zn13&index=9



https://ela.kpi.ua/handle/123456789/48639
https://dspace.hnpu.edu.ua/handle/123456789/6254
https://opac.kpi.ua/F/?func=direct&doc_number=000636919&local_base=KPI01
https://opac.kpi.ua/F/?func=direct&doc_number=000615910&local_base=KPI01
https://opac.kpi.ua/F/?func=direct&doc_number=000601411&local_base=KPI01
https://www.youtube.com/watch?v=bBymW0PtVT0
https://www.youtube.com/watch?v=wvTv8TqWC48&list=PLxwQ0N7dDcJbt15p_H2WE2jPwL5R6Zn13&index=6
https://www.youtube.com/watch?v=wvTv8TqWC48&list=PLxwQ0N7dDcJbt15p_H2WE2jPwL5R6Zn13&index=6
https://www.youtube.com/c/corticalstudios

4. Nucleus Medical Media. https://www.youtube.com/c/NucleusMedicalMedia

HaB4YanbHUA KOHTEHT

5. MeToguKa onaHyBaHHA HaBYa/bHOI AUCUUNANIHM (OCBITHBOrO KOMMOHEHTA)

lpomsazom eus4veHHA OucyunaiHu «biosozia KaimuHU» 3arna1aHOBAHO MPosedeHHA neKUiliHuX,
1a60paMOopPHUX i MPAKMUYHUX 3AHAM®.

lMpakmuyHi 3aHAMMA 3 OUCYUMNAIHU [POB0OSIMbCA 3 MemoK 3AaKPIiraeHHS meopemuyHuUx
M0A0HEHb | MPAKMUYHUX HABUYOK 3 HABYA/AbHOI OucyunaiHu «bionoe2is kaimuHu » i Habymms
cmydeHmamu yMiHb | 0ocgidy ornepysamu Cy4acHUMU MOHAMMAMU npo 6ydosy | yHKUiIOHYBAHHSA
KAimuHu, AKi HeobXiOHi 0718 N00aAbWO20 OMPUMAHHA 3HOHb 3 6iOMEXHOM02IYHUX HAYK Ma npuliHAMmMs
npasuabHUX pitieHsb 8 MPAaKkmMuyHill dignbHocmi. lpakmuyHi 3aHAMMA NPo8ooSIMbCA Mi0 KepisHUYmMaom
BUKAAOAYA WAAXOM Mi020mo8KU ma 062080peHHSA 8i0rM08IOHO ChOpPMYy1bOBAHUX NMUMAHb MPAKMUYHUX
30HAMSG. binbwicme NpPaAKMu4YHUX 3aHAMb BAXCAHO NMPoOBOOUMU MicAA AeKUilHUX 3aHAMb 30 OGHOH
memoto, OCKiflbKU 80HU YOCMKOBO rPYHMYHOMbCA Ha mamepianax aexkuid.

JlabopamopHuli npakmukym MAE HA Memi Has4yumu cmyoeHmig pobumu sAKiCHUl aHasi3
6ion102iYHUX MAKPOMOAEKYs, W0 8x00Amb 00 CKAAOY KAIMUH; Npayrkeamu 3 MiKpOCKONOM ma iHWuUmMu
yumosnoziYHUMU npubopamu; npueomysamu yumono2aiyHi npenapamu 074 MIKPOCKONY8AHHA mMa
B8UKOPUCMOBYHYU 00ePIAHI 3HAHHA, MPAsUsIbHO aHAI3y8amu ix.

Ana nidsuweHHA egeKkmusHocmi KOMyHiKauii ma moxcausocmi oducmaHyiliHoi pobomu,
Kpauwj020 30CB0EHHA Mamepiany HABYAsb6HOI OUCYUNAIHU BUKOPUCMOBYEMbCA €/1eKMPOHHA Mowma,
Tenezpam, naamgopma OucmaHyiliHoeo HasvyaHHA «Cikopcbkuli» Ha oOcHosi cucmemu Google
Classroom, E-Kamnyc ma naamgopmu 014 nposedeHHA oHnaliH-3ycmpiveli (Zoom, BBB mowo), 3a
00r1oMOo20t0 AKUX:

— CMPOWYEMbLCA PO3MIlEeHHA MemoOUYHUX peKomMeHOayili ma 0bMiH Has4yasabHUM Mamepianom;

— 30ilicHroeEMbCA 380pPOMHIli 38’A30K 3 cmydeHmMamu w000 HABYA/AbHUX 3A80GHbL Ma 3micmy
HasyanbHoI AucyuniHu;

- nepesiparomosca i OYiHKIOMbCA BUKOHAHI 30800HHS;

- gedembca 006K BUKOHAHHA CMyOeHMamMu raAaHy Hae4Yasb6HOi OucyunsaiHu, 00MpPUMAHHA
2paghiky NOOAHHSA HABYANbHUX 3A800Hb MA iX OUiHIOBAHHSA.

NekKuii

s/ Hassu po3ginis i Tem, nepenik 0CHOBHMUX NUTAHb.

1 Po3gin 1. KnitTuHa — 0CHOBHA CTPYKTYPHA OAUHULA XKUBUX OpPraHiamis

Tema 1.1. LinTonoria — HayKa Npo KAiTMHY. PiBHI opraHi3aLii KMBOoi maTepii.

MpegmeT Ta 3agavi Kypcy. PiBHi opraHisay,ii *knBoi matepii. B1acTUBOCTI }KMBUX CUCTEM.

Tema 1.2. XiMiYHi KOMNOHEHTU KXMUBUX CUCTEM.

bionorivyHi monekynu. Byrnesoaun: moHocaxapuau, onirocaxapmam, nonicaxapmamn. bionorivyne
3HayeHHA Byrnesoais. Jlinign, Knacudikauia Ta BAACTMBOCTI Ainiais. bionorivHi PyHKUii
ninigis. bBinkn: cTpykTypHa opraHizauia 6inkis. PepmeHTU: Knacuodikauia Ta dyHKLIOHANbHI
ocobamnsocTi. HykneiHoBi Kncnotn. CtpykTtypa Ta yHKuii AHK i PHK.

Tema 1.3. MeToam A0CAiAXKEHHSA KNITUH.

MeToan ApocnigxeHHsa KNiTuH. Mpunagyu Ta meToan ANA OO0CNIOKEHHA eyKapioTUYHMX Ta
NPOKaPiOTUYHUX K/ITHH.

CBiTN0OBUI Ta €NIEKTPOHHUN MiKpocKkon. MeToam, AKi BUKOPUCTOBYIOTb NMPU MIKPOCKOMIYHOMY
OOCNIAMKEHHI.

Po3gin 2. HeknitnHHi dopmu GionoriuHoi opraHisauii - Bipycu Ta ¢aru



https://www.youtube.com/c/NucleusMedicalMedia

Tema 2.1. Npupoaa BipyciB AK HEKNITUHHOI OPMU iICHYBAHHSA KMBOI MaTepii

Mpupoaa sipycis. OCHOBHI rpynu Bipycis. Bipycn TBapuH, pocauH Ta Bipycu baktepin — daru.
MutreBui umkn 6aktepiodaris. [lia BipyciB Ha KNITUHW. YTBOPEHHA BipYyCiB Ta YparKeHHA
KNITUHM — Xa34AiHa.

Tema 2.2. bionoriyHe Ta NpaKTUYHEe 3Ha4YeHHs BipyciB

Po3gin 3. Oco6anBOCTI CTPYKTYPU NPOKAPIOTUYHOI KNITUHU

Tema 3.1. MopdonorivyHi XapakTEPUCTUKN NPOKAPIOTUYHUX KAITUH.
MpoKapioTnyHa KNiTnHa. Po3mipu Ta BN/IMB Ha oTouytoye cepeosuLle. OpraHenu.
MnasmatnyHa membpaHa Ta ii PyHKuU;i.

Tema 3.2. ®isionoriyHi 0cob6AMBOCTI NPOKAPIOTUYHUX KNITUH
OcobanBOCTi GYHKLiOHYBaHHA NPOKAPIOTUYHUX KNITUH.

Po3gin 4. CTpyKTypa eyKapioTUYHOI KNITUHN

Tema 4.1. CTpYKTYpPWU, CNiJIbHI 418 TBAPUHHOI Ta POCAUHHOT KAITUHMU

KnituHHa Teopia. KniTMHHI membpaHu, ix 6ypoBa Ta ¢yHKUil. 30BHiWHA 060/10HKa
€YKapioTMYHOI KNiITUHM Ta il GYHKLii. TpaHCNOPT Yepes KNITUHHI membpaHu.

Agpo, CcTpyKTypa Ta @yHKUil. EHAONNasmatMyHMA  peTukyntom. byaoBa Ta  OyHKU,i
rnafeHbKoro Ta WOPCTKOro eHAoNAa3MaTUUYHOro peTukyatomy. Anapat Mronbaxi.

MiToxoHApii — eHepreTuyHi Aeno KAiTUHU. Pubocomm — BINOKCUHTE3YKOUI OpraHoiau.
Jlizocomu Ta NoB’sA3aHi 3 HUMK ABULLLA aBTOAI3y Ta aBTodarii.

Tema 4.2. Ocob6amnBoCTi 6YA0BU POCAUHHOI KAITUHM

KNiTUHHI  CTIHKM  POCAMHHUX KAiTWH, ix 6ygoBa Ta oyHKUii. Bakyoni. Mnactmgn -
$OTOCUMHTE3YIOUI OpraHoiau.

Tema 4.3. OcobamBocTi 6yA0BM TBAPUHHOI KAITUHU

Po3gin 5. Cnocobu akymynoBaHHA eHeprii KNiTUHO

Tema 5.1. PoTOCMHTE3 — aBTOTPOPHUIM LINAX O4EPHKAHHA KNITUHO EHEPTIl.
bioximiyHi ocHoBM ¢doTocMHTe3y. CBiTNOBI peakuii poTocnHTe3y. [Kepeno KUCH. TemHOoBI
peakuii doTocnHTE3Y.

Tema 5.2. KAiTUHHE ANXAHHA — reTePOTPODHUN WAAX OAEPKAHHS KAITUHOK eHeprii.

3aranbHi BigOMOCTI MPO KAITUHHE ANXaHHA. [NikoAi3. LKA AIMMOHHOI Kucnotu.

YyacTb MITOXOHAPIN Y KAITUHHOMY AuxaHHi. MoHosneHHA H'pesepsyapy. JlaHutor nepeHocy
€NeKTPOoHiIB. bpoaiHHA — TN aHaepobHoro anxaHHA. EQeKTUBHICTb NepeTBOPEHHA eHeprii npu
aepobHoMy Ta aHaepobHOMY ANXAHHI.

Po3ain 6. PO3MHOXeHHA KNiTUH

Tema 6.1. MiTo3 Ta noAin KNiTUH. Bnay HecTtateBoro PO3mMHOMEHHS.

KNiTMHHMIA nogin y NpoKapioTiB, KAITMHHWUI noAain y eykapiotie. MiTo3: ueHTpioni Ta
YTBOPEHHSs BepeTeHa. Moain uMtonnasmu (LMTOKiHE3). 3HAYEHHS MiTO3Y.

be3ctaTteBe PO3MHOMEHHA: MNOAIN, YTBOPEHHA Ccnop (cnopynsauis); pO3MHOXKeHHsA 6pyHbKamu
Ta pparmeHTamu. BereTaTBHE PO3MHOMKEHHS.

Tema 6.2. Craaii merio3sy. Cnocobu cTaTeBOro PO3MHOMKEHHS.
Mel103 — OCHOBHMIA MNPOLLEC CTAaTEBOrO PO3MHOKEHHA. Pasu meloasy.

Tema 6.2. Ctaaii meriosy. Cnocobu cTaTeBoro PO3MHOKEHHS ( MPOAOBIKEHHS).

Bnamn ctateBOro PO3MHOMXKEHHA

CrateBe po3MHOXKeHHA. lepmodpoanTmam. [lapTeHoreHes. Pi3HOMAHITHICTb MKUTTEBUX
umKniB. OBOreHes i cnepmatoreHes y TBapuH.

Po3gin 7. Npouecu po3BUTKY Ta 3armbeni KNiTMHKU

Tema 7.1. AndepeHLiloBaHHA KAITUH — Mpouec HanpaBAeHMX 3MiH. [eHEeTMYHi MeXxaHi3mu
andepeHLUitoBaHHA KNITUH.

P03BUTOK OAHOKNITUHHOI 3UrOTM B HAraTOKAITUHHUI opraHiam. PaKkTopu, WO BNAMBAOTbL Ha
andepeHuitoBaHHA y 6araToKNITUHHMX OpraHi3miB.




Tema 7.2. 3arnbenb KAiTUH B Npoueci OHTOreHesy. 3amMillleHHA KAITUH.

3arnbenb KNiTUH B Npoueci OHToreHe3y. 3amMileHHA KNITUH.

TpuBanicTb XKUTTA — 6ioNOriYHA BAACTMBICTb BCIX KNITUH. 3aMileHHA KNITUH. 3arnbenb KNiTUH
y npoueci oHToreHesy. PO3BUTOK Ta npouec mopdoreHesy.

MpakTUUHi 3aHATTA

3/n

HasBa Temu 3aHATTA Ta nepeniK OCHOBHUX NMUTAHb

Po3gin 1. KnitTuHa — 0CHOBHA CTPYKTYPHa OAUHULA YKUBUX OpraHiamis

Tema 1.1. LinTonoria — Hayka Npo KAiTMHY. PiBHI opraHisaLii }KMBoi maTepii.

LlmTonoria — HayKa Nnpo KNiTUHy. PiBHI opraHisay,ii *kneoi matepil.

BnacTnsoCTi XKMBUX CUCTEM.

Tema 1.2. XimiYHi KOMNOHEHTU XKMUBUX CUCTEM.

MaKpOMONEKYNAPHUIA CKAAL XMBUX OpraHiamie. bionoriyHi monekynu: Byrnesoam, Ainiam,
6iNKK (CTPYKTYpPHI Ta depmeHTaTMBHI). HyKneiHoBi KucnoTu. BitamiHu.

Po3gin 2. HeknituHHI dopmum 6ionoriuHoi opraHisauii - Bipycu 1a paru

Tema 2.1. Mpupoaa BipyciB AK HEKNITUHHOI dOPMM iCHYBaHHA ¥KMBOIT MaTepii

Mpupoaa sipycie. OcHOBHI rpynu Bipycis. Bipycu TBapuH, pocauH Ta Bipycu 6akTepin — daru.
MutreBui umkn b6aktepiodaris. [lia BipyciB Ha KNITUHW. YTBOPEHHA BipYyCiB Ta YpayKeHHs
KNITUHM — Xa34diHa.

Tema 2.2. bionoriyHe Ta NpaKTU4YHE 3Ha4YEeHHS BipycCiB

Po3gin 3. Oco6anBOCTI CTPYKTYPU NPOKAPIOTUYHOI KNITUHU

Tema 4.1. CTpyKTYpWM, CRiIbHI 418 TBAPUHHOI Ta POCIMHHOI KAITUHM

KnitTMHHIi membpaHu, ix 6yaosa Ta GyHKL,i.

Anpo, cTpyKTypa Ta GyHKUji. EHaonnasmaTnuHmnin petukynom. bynosa Ta GyHKUji rnageHbKoro
Ta WWOPCTKOro eHA0NAa3MaTUYHOIo peTukyatomy. Anapat Fonbaxi.

MiToXoHAPIT — eHepreTUYHi Aeno KNitTHU. Pubocommn — 6inoKcmMHTE3yO4i opraHoiaun. Jlisocomu
Ta NoB’A3aHi 3 HUMK ABULLLA AaBTOAI3Y Ta aBTodarii.

Tema 4.2. Ocob1mBOCTi 6YA0BU POCAUHHOI KAITUHM

KNITUHHI CTIHKM POCAMHHMX KAITUH, iX 6yaoBa Ta GyHKLUii. Bakyoni. Maactnan — poTtocMHTE3YOYI
opraHoiau.

Tema 4.3. Ocob6amBocCTi 6yA0BM TBAPUHHOT KAITUHM

Po3ain 5. Cnocobu akymynioBaHHA eHeprii KNiTUHO

Tema 5.1. PoToCMHTES — AaBTOTPODHMIM LIASX OAEPKAHHA KAITUHOK EHEPTii.

BioximiyHi ocHOBM pOTOCKMHTE3Y.

Tema 5.2. KAiTMHHE ANXAHHA — reTepPOTPODHUN WAAX OAEPKAHHS KAITUHOK eHeprii.

3arasbHi BigOMOCTI MPO KAITUHHE AnXaHHA. [nikoAi3. LKA AIMMOHHOI KucnoTtu.

BpoaiHHA — TMN aHaepobHOro AMxaHHA. EQEeKTMBHICTbL NepeTBOPEHHA eHeprii Npu aepobHoMy
Ta aHaepobHOMY AMXAHHI.

MoaynbHa KOHTPOAbHA poboTa

NabopartopHi pobotn

HasBa nabopatopHoi poboTn

MpoxoarKeHHs [HCTPYKTaXKy 3 TeXHiKM 6e3nekun. 3006yTTA HaBUYOK pPobOTM 3 HasoBUM
NlabopaToOpPHUM OCHALLEHHSIM.

BM3HauyeHHA 6ioMoneKy B KNITUHAX Pi3HOTO NOXOAMKEHHSA. BYr/IEBOAMN, NiNiAN, BiTaMiHW.
Bu3HaueHHA 6iomonekyn B KNiTUHAX Pi3HOTO MOXOAMKEHHSA: 6iNKK, pepmeHTH.

MiKpocKoniYyHMI MeToa, A0CNIAKEHHA eYKAPIOTUUYHUX T NPOKAPIOTUYHMX KAITUH.




| MpuroTyBaHHA Npenaparis, AOCNIAKEHHA OyA0BM Ta GYHKLiIOHYBAHHA €YKapPiOTUYHUX KNITUH.

6. CamocrTiiiHa poboTa cTygeHTa

CamocmiliHa poboma nepedbayae nidcomosky 00 1a6oOPAMOPHUX MA NPAKMUYHUX 30HAMb |

0o yyacmi 8 062080peHHI NUMAHb MeMu, CaAMOKOHMPOsAb HAbymux 3HOHb, ONPAytoBaHHA Oxcepen i3
cnucky naimepamypu. CamocmiliHa poboma cmydeHma OXOnAKE MAKi CKaadosi AK nid2omoska
KopomKux [HpopmauiliHux 38imis/0onosioeli/npezeHmauili mowo 3 numMaHs 018 camocmiliHo2o
OMpaytoBaHHA Yy 8KA3AHUL B8UKa1ad0ayeM mepmiH, nidecomoska 60 MoOYsbHOI KOHMPOsbHOI pobomu,
ek3ameHy. Ydyacme y pobomi NpaKmMu4yHO20 3GHAMMA MAKOX Moxce nepedbayamu nid20mosKy
donoeideli ma npezeHmayili.

— Tepenik nuTaHb gna nigrotoskm Ao MKP HagaHo y AopaTky A.

— Tepenik nuTaHb ANA NiArOTOBKKU A0 €K3aMeHy HaaaHo y A0AATKY b.

MoniTMKa Ta KOHTPO/b

1. NoniTKMKa HaBYaNbHOI AUCLUUNNIHK (OCBITHBOrO KOMMNOHEHTA)

BidsidyeaHHA 3aHAMb. BidcymHicmb Ha ayOumopHUX 3aHAMmMSAxX He nepedbayae Hapaxys8aHHs
wmpagpHux 6anis, OCKinbKu ¢hiHanbHUl pelimuHeosuli 6an cmydeHmMa opMyeEMbCA BUKAOYHO HA
OCHO8i OUiHIOBAHHA pe3yanbmamie HO84YaHHA.

JlabopamopHi pobomu He MoxHa nponyckamu 6e3 nosamHuUx rnpu4uH (xeopoba abo sazomi
wummesi obcmasuHu). llidecomoska nabopamopHux pobim nompebye 6azamo yacy i 3ycusnab, momy ix
He Moxiuso nposodumu iHOugidyansHo. J/labopamopHi pobomu 3apaxo8yromecs, AKWO cmyodeHm
Habpas He meHwe 50% 6anie 8i0 moxcusux 3a nabopamopHi pobomu. CmydeHm, akuli Habpas meHwe
BKQA3AGHOI KinbKocmi basie 88aXAEMbCA MAKUM, WO He 8UKOHas snabopamopHulli NpakmMuKym i 0o
eK3ameHy He 00rnyCKAEMbCH.

3aHamms, nponyweHi cmydeHmom 6e3 nosamcHoi, niomeepoiceHoi O0OKyMeHmManbHO, MPUYUHU
He 8ionpaybosytombeca i 6aau 3a pobomu, W0 Ha HUX BUKOHYBAAUCL 8MpPa4aromsca. 3a ymMosu MpornycKy
3 M0BAXCHUX MPU4YUH, cmydeHm MaE npaso (ane He 0608°A3K080) BUKOHAMU 8i0rnosiOHe nucbMose
npaKkmu4He 30800HHA HA KOHCYyaAbmauii (3a po3knadom KoHcysnbmauyili, o4Ho abo ducmaHyiliHo) ma
ompumamu 3a Hb020 8i0nosioHi 6anu. Taki 8i0nNpayto8aHHA BUKOHYyHOMbCA cmydeHmMom 3a (iozo
baxcaHHAM, ane He ni3Hiwe damu rnposedeHHA MKP.

Y pasi suasneHHs akademiyHoi HedobpoyecHoCcMi nid 4ac BUKOHAHHA MOOY1bHOI KOHMPOAbHOI
pobomu — pe3yabmamu KOHMpPOsbHO20 3aX00y He 8paxX08YHOMbCH.

losmopHe HanucaHHA MoOybHOI KOHMPOAbHOI pobomu He 00MNYyCKAEMbCA.

Hae4yaHHA iHO3eMHOI Mo080K. Y x00i BUKOHGHHA 3a80aHb CcmydeHmam moxce bymu
PEKOMeHO0B8AHO 38epHYmMuUCA 00 AH2/10MOBHUX Oxcepen.

Monimuka OednaiiHie ma nepecknadaHb. KoHmponoHi 3axoou (MKP) ma 3a80aHHA Ha
MPAKMUYHUX 30HAMMAX BUKOHYHOMbCA CMyOeHMamu MmifnbKu 30 PO3KAAOOM, y 8CmaHo8seHull 014
2pynu 4ac, (BUKAKOYEHHS — repeHeceHHA HArucaHHA epyrnot (abo okpemux cmyodeHmis) 8 38°A3Ky 3
HeobxiOHUM OoMmpuUMaHHAM 6e3neKosux ymos abo 3 MonepedXeHHAM 8UKAa0aya ma o@iyiliHUm
niomeepoxceHHAM MNpU4YuUHU B8iOCymHOCMi cmyOeHma HA HAnucaHHi  pasom 3 epyrow) i He
rnepenucyromscs.

lpu BUKOHAHHI MPAKMUYHUX MQa [HWUX 3080aHb HEObXiOHO HOBOOUMU CMUCOK MOCUAGHb Ha
8UKOPUCMAHI Oxcepena. Asne He MOXHA sUKOpUCMO8y8aMU i Mocuaamuca Ha pocilicbKi Oxcepena ma
O0xcepena pocilicbKo Mo8oro.

Moanimuka wo000 akademiyHoi 0OobpoyecHocmi. [lonimuka ma npuHUUNU axkademiyHol
dobpoyecHocmi su3sHa4veHi y po30ini 3 Kodekcy yecmi HauioHanbHO20 mexHiYHO20 yHisepcumemy
YKkpaiHu  «Kuiscbkuli  nonimexHiyHul  iHcmumym  imeHi  leopa  CiKopcbkoz2o». [lemansHiwe:
https://kpi.ua/code.

lpu BUKOHAHHI MPAKMUYHUX MQA [HWUX 30800Hb6 HEObXiOHO HABOOUMU CMUCOK MOCU/AAHb HA
suUKopuCcMaHi Oxcepena. Ase He MOXHA 8UKOPUCMO8Y8AMU i MOCUAAMUCA HA POCIlCbKi Oxcepena ma
Oxcepena pocilicbKo Mo8olo.



https://kpi.ua/code

Hopmu emuyHoi nosediHKu. Hopmu emuyHoi nosediHKu cmydeHmis i NpayieHUKie 8U3HA4YeHi y
po3dini 2 Kodekcy uecmi HauyioHanbHO20 mMexHiYHO20 yHisepcumemy YKpaiHu «KuiscoKul
nonimexHiyHul iHcmumym imeHi lzopsa Cikopcbkozo». JemansHiwe: https://kpi.ua/code.

2. BuAM KOHTPOAIO Ta PEATUHIOBa CMCTEMA OLIHIOBAHHA pe3ybTaTiB HaBYaHHA (PCO)

Momo4Huli KOHMPOonb: Ha 3aHAMMAX 30iliCHIEMbCA Yy 8U2AA0I HOOAHHA 8UKAAOAYeM MUMAHb,
W0 CMOoCyromeca MomoYHOI memMu, Ha AKi KOXeH npucymHil cmydeHm Ha0a€e KOPOMKy 8i0rnosiob 8 yam
(Zoom, Meet, BBB abo Telegram abowo). Taka akmugHicmb oyiHoeEMbCA y 8idnosioHocmi 3 PCO. Ha
MPAKMUYHUX 3GHAMMAX BUKOHYHOMbCA [HOUBIOYyanbHI 3080aHHSA, AK be3nocepedHbo HA rnapi, maK i 3
nonepeoHbo0 NMid20Mo8Ko (npeseHmayis, yyacme y 062080pEHHAX, 3AHOMOBYBAHHA MOWO) AKi
makoxc oyiHromeocs y g8ionogioHocmi 3 PCO.

ModynbHa KoOHmMposbHa poboma nposooUMbCA 3 Memor MepesipKu AKOCmi c(hopmosaHuUX y
cmyodeHmie 3HAHb MA YMiHb, HAbBymux 6rpooosH BUBYEHHA KpPedumHoz20 MoOya. ModynbHa
KoHmMposneHa poboma Aende coboro mecm 3 NMUMAHHAMU, AKI Hanexcames 00 pi3HUx munig: eubip
npasusnbHUX/HenpasunbHUx eionosideli (00uH abo OekinbKa), enucysaHHA csa108a abO KOPOMKO20
peyeHHA mouwjo. Y pasi suAsneHHA akademiyHoi HedobpoyecHocMi ni0 4ac S8UKOHAHHA MOOYsbHOI
KOHMposnbHOi pobomu abo npu HANUCAHHI eKk3ameHayiliHoi pobomu, cmydeHm ycysaemeocsa 3 3axo0y, a
pe3ysibmamu  KOHMpPOsbHO20 3ax00y He 8paxosytomscA. [loemopHe HANUCAHHA MOOYsbHOI
KOHMposbHoi pobomu He 00MyCKAEMbCA.

Cemecmposuii KoHmMpons: eKk3ameH. [14  OYiHIBAHHA  pe3ysnbmamis  HABYAHHA
3acmocosyemobca pelimuH208a cucmema 8ukaadeHa 8 600amky B.

Ymoeu donycky 00 cemecmposo20 KOHMPOio:

HeobxioHoto ymosoro 0ornycky 00 eK3ameHy € 3apaxy8aHHA A1abopamopHo20 NPaKkmuKymy (ecix
nabopamopHux pobim), a makox cemecmposuli pelimuHe mae 6ymu He meHwum 3a 50 % 8i0 RC.

3. [Dopartkosa iHpopmauis 3 gucumnaiHm (0OCBiTHLOro KOMNOHEHTA)

B ymosax ducmaHuyiliHoi abo 3miuiaHoi hopmu nposedeHHA 3aHAMb OpPeaHi3ayis 0C8iMHbO20
npouecy 30iliCHIOEMbCA 3 BUKOPUCMAHHAM MmexHo02ill OucmaHyiliHo2o HAs4aHHA: naamegopmu
oucmaHyiliHo2o Has4yaHHA «Cikopcbkuli», «EnekmpoHHuUl kamnyc». HasuyaneHuli npoyec y makit hopmi
30ilicHIoeEMbCA 8i0N08IOHO 00 3aMBepOHeH020 PO3KAAdy HABYAIbHUX 3aHAMb.

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):

CKknapgeHo:

aoueHTom Kadeapu npomncnosoi biotexHosorii Ta biodapmaluii,

K.6.H., BiToto MuxanniBHoto JTiIHOBULbKOO

YxBaneHo kadeapotro npomucnosoi biotexHonorii Ta 6iodapmaii (npotokon Ne 16 Big 24.06.2024 p.)

NoroaxxeHo MetoauuHoto Komicieto PET (npoTtokon Ne 19 Big 28.06.2024 p.)


https://kpi.ua/code

JdopatoK A

MUTaHHA, WO BUHOCATbLCA Ha MOAY/IbHY KOHTPO/IbHY po6oTy.

1. OCHOBHI XiMi4YHi enemeHTHU, AKi BXOAATb A0 CKAALY *MMBUX OpraHiamis. Yomy Byraeub
ABNIAETHCA OCHOBHUM XiMiYHUM €1eMEHTOM, LLLO BXOAWUTb A0 CKNaAy KMUBUX OPraHiamis?

2. PiBHi opraHizauii Xxneoi matepii. O3HAKN }KUBUX CUCTEM.

3. Bopa. BnactmuBocTi Boau, AKi pob6aath ii HeobXigAHO CKNagoBOK YaCTUHOK XKUBMUX
opraHi3mis.

4. AMiHOKMCNOTKU. BacTMBOCTIi amiHOKUCAOT. bionoriyHi ¢yHKLiT amiHOKMCAOT.

5. Binkn. CTpykTypHi ocobamsocTi 6inkis Ta ix 6ionorivyHi BNACTUBOCTI.

6. depmeHTH. bionorivyHi ¢yHKuUii depmeHTiB. Byposa ¢epmeHTiB. HaBecTn npuknagm
depmeHTiB Ta iX QYHKLIN.

7. HykneoTuaum i Hykneosmnau. Ix ponb B nobyA0Bi HYKAEIHOBUX KUCNOT.

8. OHK. CTpyKTypa Ta dyHKUiT JHK.

9. PHK. Bugmn PHK Ta ix 6ionoriyni pyHKu,ii.

10. Byrnesoan. byaoBa, knacuodikauia Ta 6ionoriuHi yHKUii Byrnesosis.

11. Ninign. byposa Ta 6ionoriyHi ¢yHKUii. AKi CcTpyKTypHi ocobamusocTti ninigis
BM/IMBALOTb Ha iX Pi3NYHUI CTaH.

12. BitamiHn. Knacuodikauis BitamiHiB Ta ix bionoriyHe 3HaYeHHs.

13. KniTMHHa Teopia. XTo i KoM BUCYHYB L0 Teopito? AKi ii noctynaTtn?

14. OcobnBOCTi eyKapioTUYHMX Ta NPOKAPIOTUYHUX KNITUH.

15. MeToam MiKPOCKOMIYHUX AocAigKeHb. CBIT/IOBMMN Ta eNeKTPOHHUI MiKPOCKONMW.

16. CTpYKTypa KAITUHHOT membpaHu. bionorivyHi pyHKLIT KNITUHHOT membpaHu.

17. AKi BMAM TPAHCNOPTY Yepes NaasmaTuyHi membpaHu Bn 3HaeTe? OnNmncatT npoLec ocmocy
Ta andysii.

18. Mpouecu eHA0- Ta €K30UMTO3Y. AKMM KAITUHAM BNaCTUBUIM LLEN BUA TpaAHCNOPTY?

19. Appo KNiTMHM, 6yposa Ta GyHKUIT. AKi 3miHKM BiabyBatoTbCcA B A4pi B nepiog noainy
agpa’?

20. bypoBa Ta ¢yHKUii anapaTy Fonbaxi.

21. EHoonnasmaTnyHuim pPeTUKYIIOM. DyHKLIT LOPCTKOro Ta rnageHbKoro

€HO0M1a3MaTUYHOIO PETUKY/TIOMY.
22. Nisocomu. CTtpykTypa Ta bGiosoriyHi o¢yHKUii. [MepeTpaB/ioBaHHA MaTepianis,
NOTNMHYTUX LUJIAXOM €HAO0LNTO3Y. ABTOII3 KNITUH.
23. MitoxoHgpii. byaosa i GyHKu;i.

24. Pnbocomu. CTpykTypa Ta 6ionoriuHi GyHKUiT. BiamiHHiIcCTb pubocom B eyKapioTUyHil Ta
NPOKAPiIOTUYHIN KNITUHI.

25. CTPYKTYpU, BNACTUBI Ti/IbKU POCAUHHIN KNITUHI.

26. BakTepii: popma, posmipu, 6yaosa. KniTUHHI cTiHkK. BaKTepii, AKi € wWKignmsnumu
ONA NOANHWN.

27. OcobnmBocTi 6ynoBM MPOKAPIOTUYHOT KAITUHWU. [PaMMO3UTUBHI Ta TrPaMHEraTUBHi
bakTepii.

28. llo coboto sBAAOTbL nNnasmiamM 6akTepii? AK BOHM BUKOPUCTOBYIOTbCA B TEHHIM
iHXeHepii?

29. Bipycu: po3mipu, byaoBsa, noBegiHKa. Bipycu, AK 36yAHUKN 3aXBOPIOBaHb.

30. MoACHUTU, YOMY MW TOBOPWUMO, LLO EHEPrito ANA BCbOro XWUTTA Ha 3emMAi MoCTayae
CoHue.

31. Ponb AT® B eHepreTM4HOMY rocnoAapcTBi KAITUHMU.

32. Posnosictv npo pocnig EaenbmaHa, WO BKA3ye Ha CANPUMHATTA Xxnopodinom neBHOI
YaCTMHMW CBITI0BOrO CNEKTPY Npu GOTOCUHTESI.

33. OnucaTtn byaosy xnoponnactie. BKka3aTtu B AKMX NpoLecax i AKMM YUHOM BOHU NPUAMAIOTb

yyacTb.



34. [e i AKMM YMHOM NpoxoauTb cBiTNoBa da3a poTocuHTesy? 1A Yyoro icHye ua ¢pasa’?

35. MepepaxyBaTu OCHOBHI eTanu peaKkLWin, AKi BUKAUKaAHI CBITIOM Npu GOTOCUHTESI.

36. Onucatn byaoBy xn0oponnacTy, BKa3asBWwmM po3TawyBaHHA B HbOMY GOTOCUHTE3YOUMX
NirMeHTiB, NaHLlora nepeHocy eneKkTpoHis, H' pesepsyapy.

37. Peakuii ¢ikcayii syrneuto npu ¢oTocuHTesi. [le BOHM NpPOXoAATb, AKi PEYOBUHU
BMKOPUCTOBYHOTbCA | AKI CMHTE3YIOTbCA B pe3y/bTaTi LLbOro npouecy?

38. KniTMHHe anxaHHA. B sKMX opraHenax KAiTUHU | AKUM YMHOM NPOXOAUTb LEeln npouec?

39. Fnikonis. Ana vyoro notpibeH BiH KAITUHI. AKI NpoAYyKTM ABNAKOTLCA BUXIAHUMK Y
LUboMy npoueci?

40. H® pesepByap npu KAITUHHOMY AMXaHHi. [le YyTBOPIOETHCA i YMM BiApI3HAETbCA Bif,
aHanoriyHoro npu GpoToCUHTESI.

41. Lnkn Kpebca (UMKA AMMOHHOI Kucnotu). Ons yoro BiH NOTpibeH B Mpoueci KAiTUHHOro
ANXaHHA?

42. BpoaiHHA. CninbHe Ta BigMIHHOCTI npouecy OpoOAiHHA y APIXKAMKOBUX KNITUMHAX Ta
M'A30BUX TKAHUHAX.

43. BpoaiHHA. AKi opraHiamu i 4nA 4Yoro BUKOPUCTOBYIOTL Lien npouec? Buan 6poaiHHA.

44, Mito3. Cragii miTo3y. bionoriyHe 3Ha4YeHHA MiTO3Yy.

45, be3cTtaTeBe PO3MHOXEHHA. YTBOPEHHA Cnop.

46. MiTO3 B POCAMHHUX | TBAPUHHUX KNITUHAX.

47. Buan 6e3ctaTeBoro po3mMHOMEHHS.

48. Mewos. Ctagii melio3y. bionoriyHe 3Ha4YeHHA Meo3y.

49, PO3BUTOK ANLUA Y NtOAMHN (OBOreHes).

50. PO3BMTOK CNepmaTo30iaiB y NH0ANHU (CnepmaToreHes).

51. YTBOpPEHHA rameT y TBapuH B NPOLLECi CTaTEBOr0 PO3MHOMXKEHHA.

52. LLlo TaKe KPOCMHIOBEP XPOMOCOM?

53. CXOXKiCTb Ta Pi3HMLA MiXK MIiTO30M i Melio30M. 3HayeHHA 060X NpoLeciB A4NA XKUBUX
OpraHismis.

54. KpocnHrosep. B skoMy npoLeci i Ha siKin Moro cTagii NpoxoauTb KPOCUHIoBep?

55. FepmadpoanTtnam. Hasectn npuknagu.

56. MapTeHoreHes. NpuKNagm napTeHOreHETUYHOTO PO3MHOMEHHA.

57. LLlo Take KUTTEBUIM LMKAN? Pi3HOMAHITHICTb KUTTEBUX LMKAIB.

58. BHyTpilWHE 3annigHeHHA y TBapMH. Cnocobu 36eperkeHHs opraHiamis, WO PO3BMBAOTLCA.

59. 30BHIWHE 3annigHeHHA Yy TBapuH. AKi MNPUCTOCYBAaHHA IiCHYIOTb Yy TBapuH A4
36eperkeHHA NOTOMCTBA?

60. [JaTtn BM3HauYeHHA npoLueciB pocTy Ta AndepeHuitoBaHHA KNiTUH. PaKkTopu, WO BNAMBAOTb

Ha gmdepeHLuiaLito.
61. AKi eTanun po3BUTKY OAHOKNITUHHOI 3UrOTN B 6AraToOKNITMHHUIA OpraHi3m BM 3HaETe?
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AopnatoK b

Ek3ameHauiHi NnuTaHHA 3 npegmeTy , bionoria KnituHn”

HasBaTu i NpOKOMEHTYBaTK Bi4OMI Bam piBHI OpraHisauii *X1uBoi maTepii .

O3HaKM XKMBUX CUCTEM , AKI BIAPIZHAIOTb XKMBI OpraHiamu Big, HEXMBOT NPUPOAMN.
BnactnsocTi BogM, AKi pobAATb ii HAMBAXKAUBILLOKO MOJIEKYNIOKO B XKUBiA NpUpoa;.
PiBHi cTpyKTypHOI opraHi3auii i 6ionoriyHi GyHKUi 6inKiB.

depmeHTH AK BionoriyHi KaTanisatopwy, ix CTPpyKTypa i GyHKLUii. HaBecTn npuknagm depmeHTis.

Byrnesoam sk 6ioopraHiyHi cnonyku, ix knacudikauia i 6ionorivyHi GpyHKu;i.
3aranbHa XapaKTepUCTUKA NiNigis, iX CTPYKTYpa i GyHKL,I.

3arasibHa XapaKTePUCTUKA HYKNEITHOBUX KUCNOT, IX CTPYKTYypa i PyHKLUii.
bynosa i 6ionorivHi dpyHKuii HK.

. OcHoBHi Knacu PHK, ix 6ionoriyHi ¢pyHKU,i.

. BiTamMiHK, AK KOMNOHEHTWN XapuyBaHHA NOANHU, KNacudikauia BiTamMiHiB.

. KniTnHHa Teopia, ocHOBHI il nocTynatu .

. KpoTKkuMi1 onuc 6ya0BuM eyKapioTUYHOT KNITUHM.

. Mpunagm, Wo BUKOPUCTOBYIOTLCA ANA BUBYEHHSA €YKAPIOTUYHMX | NPOKAPIOTUYHUX KAITUH,

NPUHLMN 4iT | MOXKANBOCTI LMX Nprbopis..

OcobnunsocTi 6ya0BM NPOKAPIOTUYHOI KNITUHWU. FpaMHeraTMBHI i rpamno3nTUBHI bakTepil.
BakTepii: dopma, po3mipun, byaosa. KniTMHHI cTiHKM. KopucHi Ta WwKiaamei 6akTepii.
Bipycu: po3amipu, byaoBsa, noBegiHKa. Bipycu, Ak 36yaHUKM 3aXBOPHOBaHb.

bakTepiodarun. Kutresuit umkn bakTepiodara.

LUuTonnasmatmyHa membpaHa, ii 6yaosa i dyHKL;i.

Buawn TpaHcnopTy yepes nnasmatnuHy membpaHy. Onucatn npouecn ocmocy u audysii.
Buan TpaHcnopTy yepes niasmaTuyHy membpaHy. AKTUBHWUIN TPAHCNOPT.

Buan TpaHcnopTy yepes nnasmaTuuHy membpaHy. EHA0- | eK30uMTO3.

Anpo KnituHK, byaosa Ta GyHKLI.

bynosa Ta oyHKLUIT anapaTy Fonbaxi.

MiToxoHapii, 6yaoBa i GyHKL,.

EHAONNA3MATUUYHUI peTUKYNOM. OYHKLIT LLOPCTKOrO Ta MafeHbKOro eHA0MNAa3MTUYHOro
pPEeTUKYIIOMY.

Punbocomu. CTpyKTypa i bionoriynHi pyHKLi.

Nizocomu, byaosa i pyHKUii. ABnLLe aBTodarii Ta aBTONI3Y.

KNITUHHI CTPYKTYPU, BAACTUBI TiIBKU POCAUHHUM KNITUHAM.

doTtocuHTes. OpraHenu, ae BinbdysaeTbcsa ¢poTocnHTes. CTagii doTocuHTESY.

MoACHUTKN, YOMY MM TOBOPMMO, LLLO EHEPTIO ANA KUTTA Ha 3emni nocTtadae CoHue.
OnwucaTtun 6ynosy xnoponnactis. BKazaTn, B AKMX NpoLLecax BOHM NPUIAMAIOTb y4acTb.
CeiTnoBa ¢asa poTtocmHTe3y. [le ua pasa NnpoxoamTb, 3 AKUX eTaniB CKAALAETLCA | 418 HYOT0
icHye uAa ¢paza?

MepepaxyBaTh OCHOBHI €Tanu peakLii, BUKINKAHUX CBITIOM Npu GOTOCUHTESI.

Peakuii ¢ikcauii syrneuto npu poTocmHTEsI. [le BOHM NpoxoaaTh , AKi pe4oBUHMU
BMKOPUCTOBYIOTLCA | AKI CUHTE3YIOTbCA B pe3ybTaTi Lboro npouecy ?

KniTMHHE gMxaHHA, B AKil opraHeni KAiTMHM NPOXOANTb LEei NPOoLEC i 3 AKMX eTaniB
CKNnapaeTbcs?

[nikonis. Ansa yoro NOoTpibeH BiH KAITUHI, AKI NPOAYKTU ABAAIOTLCA BUXIAHUMM Y LLbOMY
npoueci?

BpoaiHHA. Mpouecn BPOAiHHSA Y APiIKAKOBMX KAITUHAX Ta MONIOYHOKUCINX BaKTepinxX.

JaHutor nepeHocy eNeKkTPOHIB NPU KNITUHHOMY AMXaHHI. e 3HaxoAnTbCA i A41a Yoro noTpibeH

B NPOLECi KNITUHHOTO ANXAaHHA?

Lukn Kpebca ( umKn AMMOHHOT Kucnotun). ns 4oro noTpibeH B Npoueci KNiTMHHOrO AUXaHHA?

Mito3. Ctagii miTo3y. bionoriyHe 3HaYeHHA MiTO3Yy.
Meliio3. CTagii meiio3y. bionoriyHe 3Ha4YeHHA melio3y.



43. HecTaTeBe PO3MHOMEHHA Ta MOro BUAMN.

44. Tepmadpoantmam. Hasectn npuknagu.

45. MNapTteHoreHes. HaBecTu npuKnagw.

46. KpocuHrosep. B Akomy npoueci i Ha AKil Moro ctagii npoxoauTb KpocuHrosep?

47. Lo Take KPOCUHTOBEP XPOMOCOM ?

48. YTBOpEHHA rameT y TBAapWUH B NPOLECi CTAaTEBOr0 PO3MHOMKEHHA.

49. CXOXKiCTb i pi3HNLA MiXK MITO30M | Meno30M. 3HauyeHHsA 060X NPOLLECIB AN KUBUX OPraHi3miB.

50. YTBOpPEHHSA AlLA Y TBAPUHHOMY OpraHiami (oBoreHes).

51. YTBOpPEHHA CnepmaTto30iaiB y TBAPMHHOMY OpraHiamMi (cnepmartoreHes).

52. PO3BUTOK SINLEKITUHM B OPraHiami NtoguMHN.

53. lLlo TaKe XUTTEBUM UMKN? Pi3HOMAHITHICTb *XUTTEBUX LMKANIB.

54. 30BHilWHE 3annigHeHH:A y TBapuH. Cnocobu 36epekeHHA OpraHiamis, LLO PO3BUBAOTHLCA.

55. BHYTpilIHE 3anAigHEeHHA y TBAPWH, MOro nepesaru nepes 30BHillHIM 3anaigHeHHsM.

56. P03BUTOK 31rotn. JudepeHLitoBaHHA KNITUH.

57. [laT BU3HAYEHHA NpOLEeCiB POCTY Ta ANdepeHL,itoBaHHA KNITUH.

58. Ponb AT® B eHepreTM4HOMY rocnogapcTBi KNITUHN.

59. OCHOBHiI XiMiYHi eneMeHTH, Lo BXOAATb 40 CKAAAY *KUBUX OpraHiamie. Byrneub Ta Moro
3HaYeHHA B NpUpoai.

60. YoMy BMHMKHEHHA X/J10PONAACTIB i MITOXOHAPIN € Ba*KNMBMM ABULLEM B €BOJIOLIT XKMBOI
KNTUHN?

61. MNpyn BUrOoTOBAEHHI TMMYACOBOrO NpenapaTy KAITUH enoael 3aMicTb 3BMYANHOI BOAM CTYAEHT
NOMWIKOBO BUKOPUCTAB rinepToHiuHmi po3unH NacCl. Lo siabyaetbca 3 KniTnHamu? Ak
NOBEPHYTU KNITUHY A0 HOPMANbHOTO CTaHy?

62. MNigpaxyBaT KinbKicTb BUAIB 6inKiB, AKi cknagatoTbea 3 100 moHomepis, 1000 moHomepiB ?

63. BiaoMo, Lo CKnag, BYrneBOAIB Y NMNCTKax i 6ynbbax pocanH ctaHoBUTb A0 90% cyxoi macu, B
KNITMHAX M’A3iB i nediHui TBapuH A0 5%, a iHWKUX KAiTMHax TBapuH — A0 1%. Yum morKHa
NOACHUTU L0 Pi3HULIO?

64. AK y npupoai NiATPUMYETLCA CTANICTb KiNIbKOCTI Xpomocom Yy 6araTbox NOKONIHHAX MEBHOrO
Buay?

65. BKaxKiTb cniBBigHOWEHHA KinbKocTi xpomocom i HK: a) y Tenodasi mitosy; 6) y Tenodasi
merosy Il.

66. Yomy nicna BTpaTtu sgpa rmHyTb cGopMOBaHi ANdEpPEHLiNOoBaHI KNITUHN?

67. Ha akil ctagii ¢oTOCMHTE3Y YTBOPIOETLCSA Bi/IbHUIN KUCEHD:

a) TeMHOBIN; 6) CBITNOBIN; B) MOCTIAHO?



AopnaTtoK B

IMNOJIOKEHHA
PO PEMTHHIOBY CUCTEMY OLLiHKM YCIILIHOCTi CTYAEeHTiB
«bioJIorig KJIITUHU»

B YMOBAaX OYHOro/AMCTAHLiHHOr0/3MillIaHOT0 HABYaHHA
OCBITHIi# cTyniHb 06aKaJaBp
creniaJbHIiCTh 162 - 6i0TexHO0JI0Til Ta 6i0iHXKeHepid
OCBiTHbO-TIpOdeciiiHa nporpama BioTexHoJ10ril
dopma HaBUaHHSA 3a04Ha
dakysbTeTy BioTexHoJ10rii i 6ioTexXHiKN
PelTUHT cTyAeHTa 3 AUCLUILIIHU CKJIQJAEThCA 3 6asliB, [0 BiH OTPUMYE 3a:
1) BUKOHaHHA 3aBJjJaHb HAa NPAaKTUYHUX 3aHATTSAX Ta CAMOCTIHHO 12 6aniB
2) BUKOHaHHS Ta 0pOpMJIEHHS JIaOOPATOPHUX POOIT 8 6asiB
3) HanmMCcaHHA MOJY/JIbHOI KOHTPOJIbLHOI pO60TH 30 6asiB
4) ek3aMeH 50 6azniB

Cucmema pelimuHzo8ux (eazoeux) 6a.1ie ma kpumepii oyiHI08aAHHA

1. BUKOHaHHSA 3dBJIdHb HA NPAKTUYHUX 3AHATTAX TA V BI/II‘JIﬂgi CaMoCTiliHO1 QOGOTI/I

CTYJAEHTIB - 0YHO Ta AUCTAHLIWHO
[IpaKkTHYHI 3aHATTS NPOBOAATHCA Y popMaTi NifIrOTOBJIEHOI CTYI€HTOM KOPOTKOI A0NOBI/i

3 Ipe3eHTali€l0 3a Yy3ro/pKeHOK 3 BHUKJI3AadeM (0OpaHOIO 3 CIMUCKY) TeMOow. 3a JONOBiJAb 3
npe3eHTali€l0 MOXXHA OTPUMATU MaKCUMyM 3 GaJiu.

Takoxx MakcuMyM B 1 6asl OLiHIOETbCS AKTUBHICTb CTyZeHTa (BiZMOBiAi, 3anmuTaHHS,
BUCJIOBJIEHHA YMKH, PO3B’I30K 3a/1a4 TOIL0) NPOTATrOM NPAKTUYHOI'0 3aHATTS.

[IpakTruyHi 3aHATTA Ta 3aBAaHHA CPC, mnponyueHi cTygeHTOM 6e3 [OBaXHOI,
niTBep/>KEHOI JOKYMeHTa/IbHO, IPUUYUHU He BiANpPaLbOBYIOThHCA i 6asu 3a po6OTH, 1110 HA HUX
BUKOHYBAJIMCh BTPAYalOThCA. 32 YMOBH IPOIYCKY 3 NMOBaXXHUX MPUYHUH, CTYAEHT Ma€ NpaBo (ae
He 000B’I3KOBO) BUKOHATH Bi/ZiNOBiJiHE MHCbMOBE NpaKTH4YHEe 3aBJlaHHA Ha KOHCyJbTalii (3a
pO3KJ/1aJloM KOHCYJIbTalild, 04HO ab0 JMCTAHILIIHHO) Ta OTPUMATH 33 HbOTO OaJIH.

CucreMa Ol[iHIOBAHHA:

PiBeHb 3aCBOEHHS B
HaBYaJIbHOTO i, KpuTepii o1jiHtOBaHHS
maTepiany B YaCTKax
peTesibHe BUKOHAHHS, IJIMOOKMU aHasli3 3 BUCHOBKAMU, sIKiCHA
«BiAMiHHO» 0,95-1,00 ,z:[_c)rIOBi,gb 3 l'Ip.GBEHTaLLi.GI-O, aKypaTHe opOpMJIeHHS 3aBJaHHSA Y
BiZIMOBIAHOCTI /10 BKa3iBOK, aKypaTHe Ta NOBHE
3aHOTOBYBaHHs, aKTHBHA p0060Ta HAa 3aHATTI
€ HECYTTEBI NOXUOKHK Y BUKOHAaHHI po60TH ab0o B A,0N0BIiA| i
«ayKe Jo6pe» 0,85-0,94 npe3e1.{Taui'1', a6o opopMsIeHHS 3pobJieHe 3 TEBHUMU
HeJl0JIiKaMH, aKkypaTHe Ta IOBHEe 3aHOTOBYBAaHHA, aKTHBHA
po60Ta Ha 3aHATTI
5 075-084 | € HECYTTEBI MOXMOKU y BUKOHAHHI po60TH, 0popMJIEHHS
«ODPE» S 3pob6JieHe 3 MEBHUMHU HeJl0JIiKaMU, akTUBHA po60Ta Ha 3aHATTI
3aBJlaHHA BUKOHAHO He MOBHICTIO ab60 € 3Ha4YHI IOXHOKHU B
«3a/10BiJIbHO» 0,65-0,74 TEKCTi Ta 0QOpMIEHH .
3aHOTOBYBaHHS BUKOHAHO HeZ0aJo, He MOBHICTIO
AKTHBHICTb Ha 3aHATTI cjabKa
3aB/JlaHHSI BUKOHAHO He MOBHICTIO Ta € 3HAaYHi MOXUOKU B
«JIOCTaTHbOY» 0,60-0,64 | TekcTi Ta 0popMJIEHHI, 3aHOTOBYBAaHHS BUKOHAHO HeZl0aslo, He
MMOBHICTIO, aKTUBHICTb Ha 3aHATTI cJ1abka
BiZICYTHICTb 3HAaYHOI YaCTUHU POOOTH, IyKe NoraHe
«He3a10BiJIbHO» <0,60 BUKOHAHHS 3aB/laHHS, BAKOHAHUU He CBil BapiaHT, BiICYTHA
AKTHBHICTb Ha 3aHATTI




2. /IaGopaTOpHi po6OTH
BaroBu# 6as - 4. MakcMMaJsibHa KiJIbKICTb 6asiiB 3a BCi JJabopaTOPHiI po60TH AOPiBHIOE: 4

6asu x 2 = 8 6ais.

Banu po3noainAoTbCca Ha HACTYNHI BUAU POOIT CTyZeHTa:

-opOpMJIEHHS BXiJHOTO MPOTOKOJY (XiZ poboTH) — 1 6aa

-sIKiCHe BHKOHAHHSl POOOTH 3 NpeJCTaBJEHHSM HaJIeXXHUX pe3y/bTaTiB abo 3a YMOBHU
JMCTAHILiIMHOrO HaBYaHHS aKTMBHA po60Ta Ha J1abOpaTOPHOMY 3aHATTI OH-JIakH - 1 6aJl.

-BUKOHAHHSl 1H/JMBiZlyaJbHOTO 3aBJaHHsA 100 MOTOYHOI JabopaTOpHOiI poO6GOTH Ta
odopMJIeHHS MPOTOKOJY (pe3yJbTaTH, iX aHaJli3 Ta BACHOBKH) -2 6aJl.

JlabopaTOpHHUIN NPAKTUKYM 3apaxXxOBYEThCH, KLU0 CTYAEHT HabpaB He MeHIle 4 6GasiB 3a
ceMmectp. CTyfeHT, KM HabpaB MeHUIe BKa3aHOI KiJIbKOCTI 6asliB BBaXKA€TbCA TAKUM, L0 He
BUKOHAB JIabOpaTOPHUU NIPAKTHUKYM i 0 €eK3aMeHY He [0y CKAEThCH.

3. Moay/IbHUH KOHTPOJIb
Barosui 6as - 30.

Mojy/ibHa KOHTpPOJibHAa po60Ta MPOBOAATHLCA O4YHO ab0 AUCTAHILiMHO (B ryrJ-kJjaci 3
KpPeJUTHOTO MOJYJII0) i CKJIAJA€ThCSA 3 3aBJlaHb, KIJBbKICTh SIKMX MOXe KOJIMBaTHCb. Kpurepii
OI[iHIOBaHHS Ta YMOBM IPOBEJl€HHS AWUCTAHI[INHO OBOASATBHCS [0 CTYAEHTIB 3aBYacHO, Mepef,
KO>XHUM KOHTPOJIbHUM 3aX0/I0M.

MKP eukoHytombecs cmydeHmamu minbKu 3a PO3KAAOOM, Yy 8CmMaHoeneHull 048 2pynu 4dc,
(8UK/IIOYEHHA — NepeHeceHHs HAnucaHHA 2pynot (abo okpemux cmyodeHmis) 8 38’a3Ky 3 HEObXiOHUM
dompumaHHAM be3rnexkosux ymos abo 3 rnornepeorceHHAM 8UKAA0a4ya ma ogiuiliHum niomeeporeHHIM
MpUYUHU 8idcymHocmi cmydeHma Ha HAnuUcaHHIi pa3om 3 2pyroro) i He rnepenucyromscs.

CucTeMa OLIiHIOBAaHHA:
PiBeHb 3aCBOEHHS

HaBYaJIbHOTO KpuTepii onjiHtoBaHHS
Marepiaay
«BiZIMiHHO» NOBHI NpaBuUJIbHI BifinoBizi (He meH1e 95% BipHoi iHdopMallii)

JIOCTaTHbO MOBHI BiAnoBiji (He MeH1Ie 85% npaBUJIbHOI

«AyxKe froGpe» iHpopmMauii), a60 BiANOBI/li 3 HE3HAYHUMU HETOUYHOCTSAMU
nepeBaKHO MOBHI BifinoBizi (He MeH1e 75% npaBU/IbHOI
«J106pe» iHdopmMaliii), abo 4acTKOBO Bi/jOBi/li 3 HE3HAYHUMHU
HETOYHOCTSIMH
nepeBaKHO NMPaBUJIbHI BifinoBiAi (He MeH1e 65% nMpaBUJIbHOI
«3aJ0BIJIbHO» iHdopmMaliii), abo 4acTKOBO Bi/jOBi/li 3 HE3HAYHUMHU
HETOYHOCTSIMH
nepeBaKHO NMpaBUJIbHI BifnoBiai (He MmeH1e 60% nMpaBUJIbHOI
«JIOCTaTHbO»

iHpopMalii), 3HayHa yacTMHA HEMTOBHUX 260 3 HETOYHOCTSIMU
«He3a]0BIJIbHO» HeNnpaBWJIbHI BifnoBiji 6isbiie Hixk Ha 40% nuTaHb

[lif 4yac ™Moay/ibHOI pPOOGOTH He [OMYCKAETbCS BUKOPUCTAHHS OyJb SKHUX Ta/>KeTiB,
NiZpy4YHUKIB, KOHCIEKTIB. Y pa3i HEBUKOHAHHS Lli€l yMOBHU CTY/JIeHT BificTOpOHIOEThCA Big MKP, 6e3
MOXJIUBOCTI BUKOHaTH MKP iH1IMM pasom.

5. 3a0x04yBaJIbHi 6a1u:
He nepes6aueHo

Po3paxyHok wikaau (R) pelimunay:
Cyma BaroBux 6aJiiB KOHTPOJIbHUX 3aX0/[iB IPOTSArOM CEMECTPY CKJIAJIAE:
Rc=12+ 8 + 30 = 50 6auiB.
Ex3aMeHarliiiHa ck/1ai0Ba 1Kaau gopiBHioe 50% Big Rc, a came 50 6autiB:
TakuM 4YMHOM, peHTHHTOBA 1lIKaJa 3 AUCHUILIIHU ckiaZae RD = Rc + Re = 100 6autiB.
Heo6xigHOI0 YMOBOIO AOMYCKY /10 eK3aMeHY € 3apaxyBaHHs JJabopaTOPHOro MPAKTUKYMY (4 i
6isbie 6asiB) i peTUHT He MeHIle 50 % Biz Rc, To6TO 25 6auis.



Ek3aMeH CK/1aZla€EThCsl MUCbMOBO PYKOMMCOM ab0 LIJISIXOM 3allOBHEHHS TI'yrj-GopMH B KJjac-
pyMi aucumiiiHy. KiJIbKiCThb NHUTaHb B eK3aMeHal[ihHOMYy O6ijieTi cTaHOBUTb 50. MakcumasibHa
KiJIbKiCTB 6aJ1iB 3a BiANOBi/Ib HA O/IHE MUTAHHS JA0piBHIOE 1 6aJ.

KpuTtepii OUiHOBaHHA:
NOBHa NpaBuW/bHa BiANOBIAb 1 6an
BiZANOBiAb YaCTKOBO HenpaBuabHa abo HenoBHa, abo BiACYTHA 0 6anis

MakcuMaJsibHa KiJIbKICTh 6asliB 3a ek3aMeHaliiHy po6oTy — Re =1 x 50 = 50 6asniB.

11 OTpYMaHHA CTYI€HTOM BiZINMOBIAHUX OL[IHOK MOT0 peUTUHTOBa oljiHKa RD nepeBoauThCS
3TifiHO 3 TaOJIMIIEIO:

RD =R¢ + Re TpapuuiiHa ouiHKa
95...100 BigAMIHHO
85...94 fye ao6pe
75...84 nobpe
65...74 3a40BiNbHO
60...64 AOCTaTHbO
RD < 60 He3a40Bi/IbHO
RD < 25 .
He OoNyLLEHN

Mig yac BUKOHAHHA eK3aMeHaL,iMHOT pob0oTN He A0NYCKAETbCS BUKOPUCTAHHA Byab AKMX ragyKeTis,
NiAPYYHMKIB, KOHCMEKTIB. Y pa3i HEBMKOHAHHA LIEl YMOBM CTYAEHT BiACTOPOHIOETLCA Bif, BMKOHAHHA
eK3aMeHauliiHoi poboTu i byae nepecknagatv eK3ameH y BiaseaeHMn AN NepecknafaHHs yac.

Mpn OTPMMaHHI He3a[OoBiINbHOI OUJHKM CTYAEHT Mae nuwe 2 cnpobu pna nepesgadi y
BiZNOBiAHOCTI A0 rpadiky nepecknaaaHHA 3aboprosaHocTe.



