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5 kpedumis (150 200uH): nekyii — 36 200; nabopamopHi — 18 200.;
npakmuyHi — 18 200, CPC — 78 200.

Exk3zameH, MKP
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EnekmporHuli Kamnyc Kl im. leopa CikopcbKozo

Mporpama HaB4YaNAbHOI AUCLUNAIHK

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

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

OCKiflbKU  8UCBIMAIOE OCHOBHIi acriekmu 6ydosu ma (YHKUIOHYBAHHA eyKapiomuyHoi ma
MPOKApioMu4YHoI KnimuHu, Ki € Oxcepesiom biomexHon02iYHoI MPodyKuii.
BusyeHHsa OucyunniHu «biono2ia KaimuHU» € HeobxiOHUM, OCKifAbKU KoMnemeHuii, AKi

ompumyroms cmydeHmu npu eus4yeHHi OaHo2o0 rnpedmemy rnompibHi 0418 PO3yMIHHA npouecie, Wo
8i06yB8atOoMbCA 8 KAIMUHI-NPoodyueHmy 8 omo4vyro4yomMy cepedosuwyi in vivo ma in vitro i 0038075€ AK
npoeoouMu HayKosi 00CAIOMEHHA 3 Memol CMBOPEHHA Hosux biomexHonozili ompumaHHA
pPi3HOMAHIMHUX NPodyKmis, mak i besrnocepedHbo NMPo8oOUMU MexHo02iYHUl npouec supobHUUMEa
biomexHono2iuHux npooykmie AiKYy8anbHO-NPOPiNnaKmu4YHoeo, KOCMemuy4yHoeo,
CinlbCbK020CN00apCbK020, Xap408020 MOWO MPU3HAYEHHS.


http://roz.kpi.ua/
mailto:linovytska.vita@lll.kpi.ua

Memoto Has4vanbHOIi ducyunaiHu € ¢opmy8aHHA y cmydeHmie KomrnemeHmHocmel w000

rnposedeHHA eKCnepumMeHmanbHUX Haykosux 0ocnioxceHb biono2iyHux ob6’ekmie 08 ix MPAKMUYHO20
BUKOPUCMAHHA AK OCHOBU Cy4YacHuUx biomexHosnoaill.

Mpedomemom OJducuyunaiHu € ocobausocmi 6y0osu ma pyHKUIOHYBAHHA eyKkapiomu4Hoi ma

MPOKAPIOMUYHOI KAiMUHU.

Aucyunniva «bionozia KnimuHu» ¢hopmye y cmydeHmie HacmynHi KomnemeHmHocmi:
3K 05 - 3damHicmb euumucs i ogos100i8amu Cy4acHUMU 3HAHHAMU

@K 02 - 3damHicmb 8ukopucmogysamu TPYHMOBHI 3HAHHA 3 XiMil ma 6ion02ii 8 06cA3i,
Heob6XiOHOMY 0151 00CSI2HEHHS IHWUX pe3y/1bmamie 0c8imHboI npozpamu

@K 04 - 3damuicmb npayrweamu 3 6I0/102[YHUMU d2eHMAMU, BUKOPUCMOBYBAHUMU Y
6iomexHo/1021YHUX npoyecax (MIKpoop2aHi3mu, 2pubu, pocAuHU, M8APUHU, 8IPYCU, OKpeMI iXHI
KOMNOHeHmMu)

@K 16 - 3damHicmb KoMN/AeKCHO aHajaizysamu 6i0102iYHI ma 6iomexHo102IYHI npoyecu Ha
MONEKYAAPHOMY MA KAIMUHHOMY PIBHAX

B pe3ynbmami eusyeHHA Has4yanbHOi OucyunaiHu 3006ysayi euwjoi oceimu marOMo

npodeMoHcmpyseamu maki pe3ynbmamu Ha84YaHHA:

IIPH 02 - Bmimu 30dilicHoeamu SsIKICHUU ma Ki/JbKICHUll aHa/i3 peyo8UH HEOopP2aHIYHOZo,
0p2aHiYHO20 ma 6i0/1021YH020 NOX0OHCEHHS], BUKOPUCMOBYoYU 8i0n08IOHI Memodu.

IIPH 07 - Bmimu 3acmocogyeamu 3HAHHS CKAady ma cCmpyKkmypu KAIMuH pi3HUX 61010214HUX
azeHmie 048 BU3HAYEHHS ONMUMAJAbHUX YMO8 Ky/AbMUBYS8AHHS mMa nomeHyiany
BUKOPUCMAHHS 0CAIOHCYBAHUX KATMUH Yy 6i0MexHO/102il.

IIPH 11 - Bmimu 30dilicHoeamu 6a308i 2eHemu4Hi ma yumoJo2iuHi 00CAi0OHCeHHS 3
sdockoHasieHHs1 1 nidsuweHHss 6iocuHmemuyHoi 30amHocmi 6ioA02IVHUX az2eHmie 3
YPAxy8aHHAM npuHyunie 6iobesneku, 6iozaxucmy ma 6ioemuku (IHOyKo8aHUll MymazeHes 3
BUKOPUCMAHHAM (PI3UMHUX [ XIMIYHUX MymazeHHUX ¢pakmopis, 8i06ip ma HAKONUYEHHS
aykcompo@pHux MymaHmis, nepeHeceHHs 2eHemu4Hoi iHghopmayii mowo).

[IPH 24 - Bmimu aHaxaidysamu 6iomexHo.102I1YHI npoyecu Ha MOAEKYAIPHOMY ma KAIMUHHOMY
pieHsX

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

BusueHHA OucyunaiHu 6a3yemosCca HA 3HAHHAX MA HABUYKAX, 3006ymux cmyoeHmamu npu

BUBYEHHI WKiNbHOI npoepamu 3 bionoeil, ma Aaengemoscsa 6a308UM 048 8UBYEHHA MAKUX OUCUUMNAIH, AK
“3aeanbHa MiKpobionoeisa i eipyconoeia”, “AHamomis ma izionoeia pocauH”, “Bioximia”, “3aeanbHa
imyHonoeia”, “3aeanbHa biomexHonoeia”, “freHemukxa ”, “OcHosu miKosnoeii”.

3.

3MicT HaBYaNbHOI AUCUUNNIHU

Po3ain 1. KnituHa — oCHOBHA CTPYKTYpPHa OAUHULSA }KUBUX OpPraHiamiB
Tema 1.1. LlnuTonoria — HayKa npo KAiTKUHY. PiBHI opraHisauii *k1Boi matepii
Tema 1.2. XiMi4Hi KOMMOHEHTU }KUBUX CUCTEM

Tema 1.3. Metoan A0CNiAKEHHS KNITUH

Po3ain 2. HeknituHHi dpopmu 6ionoriuHoi opraHisauii - Bipycu Ta ¢paru
Tema 2.1. NMpupoaa BipyciB SIK HEKNITUHHOT GOPMU iCHYBAHHA }KUBOT MaTepil
Tema 2.2. bionoriyHe Ta NpaKTMYHe 3HAYEHHSA BipyCiB

Po3ain 3. Oco6aMBOCTi CTPYKTYPU NPOKAPIOTUYHOI KNITUHKU

Tema 3.1. MopdonoriuHi XxapakTepUCTUKN NPOKAPIOTUYHUX KNITUH



N

Tema 3.2. ®isionoriyHi 0cob6AMBOCTI NPOKAPIOTUYHUX KNITUH

Po3gin 4. CTtpyKTypa eyKapioTUUHOI KNiTUHMU

Tema 4.1. CTpyKTYyp#, CNiNbHI ANA TBAPUHHOI Ta POCAUHHOI KNITUHU

Tema 4.2. OcobamBocTi 6yA0BM POCAMHHOI KNITUHM

Tema 4.3. OcobamsocTi 6yaA0BM TBAPUHHOI KNITUHMU

Po3gin 5. Cnocobu akymynoBaHHA eHeprii KAiTUHOO

Tema 5.1. KniTMHHE AnXaHHA — reTepoTPOdHUI WAAX OA4EPHKAHHA KNITUHOW eHeprii
Tema 5.2. PoTOCUHTE3 — aBTOTPODHUI WINAX OAEPKAHHA KNITUHOK eHepril

Po3gin 6. PO3MHOXEeHHA KNiTUH

Tema 6.1. MiTo3 Ta nogin KNiTUH. By HecTaTeBOro PO3MHOMeEHHA

Tema 6.2. Ctagji merosy. XpomocomHa Teopia cnagKoBOCTi

Po3ain 7. Mpouecu po3sBuTKy Ta 3arnbeni KAitTMHU

Tema 7.1. OundepeHUiloBaHHA KAITUH — MNPOLLEC HanpaBAeHMX 3MiH. [eHeTUYHi MmexaHi3mu
andepeHLitoBaHHA KNITUH

Tema 7.2. 3arnbenb KNiTUH B NPOLECi OHTOreHe3y

HaBuanbHi matepianu Ta pecypcum
Bbasoei iHghopmauyiiiHi pecypcu

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

Honnep /1.I. Bionoris KNiTMHK : JlTabopaTopHuii npaktukym / /1. . onHep, H. B. JextapeHko, B.
M. NiHoBuupbKa. — Kuis : KMl im. Iropa Cikopcbkoro, Bua-so «lonitexHika», 2020. — 52 c.
https://ela.kpi.ua/handle/123456789/48639

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

HoBak, Bitanii MeTtposuu. LUutonoris, rictonoria, embpionoria : nigpydyHuk / B.M. Hosak, O.C.
beBss, A.ll. MenbHWYEHKO ; 3a 3arasibHOK pegakuieto B.IM. Hosaka. - /1bsis : MarHonia 2006, 2021. -
435 CTOpPIHOK : PUCYHKW.
https://opac.kpi.ua/F/?func=direct&doc_number=000636919&local_base=KP101

TpyckaBeubkuit €.C. Llutonoria. — Kuis : Buwa wkona. 2004, 250 c.

Jodamkosi inghopmauyiliHi pecypcu

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

r'y6cokmi KO.1., BionoriyHa ximia: MigpyyHuk. — Knis-TepHoninb : YKpmeakHura”. 2000, 492 c.
KonunbuyK, FanuHa MeTpiBHa.  BioximiuHi MexaHi3MM YLWKOAMKEHHA KAITUH : moHorpadia / T.MM.
Konunbuyk, O.M. BosouyK ; MiHicTepcTBO OCBITU i HayKku YKpaiHW, YepHiBeLbKMA HaLLOHANbHUN
yHiBepcuTeT imeHi KOpia PeapkoBurya. - YepHiBL,i : YepHiBeLbKMI HaLLIOHAIbHUIA YHIBEPCUTET iMEHI
HOpia denbkoBuya, 2020. - 143 CTOPiHKMK : PUCYHKMN, Tabanu,, CXemMMu.
https://opac.kpi.ua/F/?func=direct&doc_number=000615910&local_base=KP101

JltoTa, Bipa AHTOHIBHA. MiKpobionoris 3 TeXHIKO MiKPOBIo/IOriYHMX AOCNiAKeHb, Bipycoaorisa Ta
iMyHO10TIA : NIAPYYHUK ONA CTYAEHTIB MeAUYHMX HABYa/ZIbHUX 3aKNa4iB - YYUIUL, KONeaxKiB Ta
iHCTUTYTIB MeacecTtpuHcTBa / B.A. /liota, O.B. KoHoHoB. - KuiB : BCB "Meanuuna", 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=wvTv8TqgWC48&list=PLxwQON7dDcJbt15p H2WE2jPwL5R6Z
n13&index=6



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

3. How Mitochondria Produce Energy. CorticalStudios.
https://www.youtube.com/watch?v=39HTpUG1MwQ&Iist=PLxwQON7dDclbt15p_ H2WE2jPWL5R6
Zn13&index=9

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

HaB4YanbHUA KOHTEHT

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

lpomsaezom eus4veHHs OucyunaiHu «biosnozia KaimuHU» 3ana1aHOBAHO MPosedeHHA neKUiliHuX,
1a60paMOopPHUX i MPAKMUYHUX 3AHAM®.

lMpakmuyHi 3aHAMMA 3 OUCYUMNAIHU NPOB0OSAMbLCA 3 MemoK 3aKpPIinAeHHs meopemuyHUX
M0A0HEHb | MPAKMUYHUX HABUYOK 3 HABYA/AbHOI OucyunaiHu «bionoe2is KaimuHu » | Habymms
cmydeHmamu ymiHb | 0ocgidy ornepysamu Cy4acHUMU MOHAMMAMU npo 6ydosy i yHKUiIOHYBAHHSA
KAimuHu, AKi HeobXiOHi 0718 N00aAbWO020 OMPUMAHHA 3HOHb 3 6iOMEXHO02IYHUX HAYK ma npuliHAMms
npasuabHUX piuieHb 8 MPaKkmuyHil dignbHocmi. [pakmuyHi 3aHAMMSA MPo8ooOAMbCA Mi0 KepisHUYMseom
8UKMAOAYA WAAXOM MiB2omosKu ma 0b62080peHHsA 8i0MN08IOHO ChOPMY1bOBAHUX MUMAHb MPAKMUYHUX
30HAMSG, BUPIWEHHA 3a0a4 | 8MpPas, A MAKOMC WAAXOM OUCKYCii 3 pi3HUX UIKasUuX nuMaHe, AKi
BUHUKAOmMe y cmyodeHmis 8 pe3yaoemami camocmiliHoi pobomu 3 npedmemy. binbwicms NpAKMUYHUX
3aHAMb 6aXCAHO NPosooOUMU Micaa AeKUiliHUX 3aHAMb 30 OQHOK MEMOKO, OCKifbKU 80HU YACMKOB80
rpyHmMyomocsa Ha mamepianax nexkuyid.

JlabopamopHuli npakmMukym MA€E HA Memi Has4yumu cmyodeHmig pobumu sAKiCHUl aHani3
6i0s102iYHUX MAKPOMOAEKYs, W0 8x00amb 00 CKAAOY KAIMUH,; nNpayoeamu 3 MiKpOCKOMOM mMa iHWUMU
uumornoziyHUMU npubopamu; npuzomysamu UumMosao2iYyHi npenapamu 078 MIKPOCKONY8AHHA ma
BUKOPUCMOBYHOYU 00epH(aHi 3HAHHA, MPABUAbHO AHAMI3y8amu ix.

Ana nidsuweHHA egeKkmusHocmi KOMyHiKayii ma moxcausocmi oducmaHyiliHoi pobomu,
Kpauw,020 30CB0EHHA Mamepiany HABYAMAbHOI OQUCUUNAIHU BUKOPUCMOBYEMBLCA e€/neKMPOHHA nowmad,
Tenezpam, naamgopma OucmaHyiliHoeo Has4yaHHA «Cikopcbkuli» Ha ocHosi cucmemu Google
Classroom, E-Kamnyc ma naamgopmu 014 nposedeHHA oHnaaliH-3ycmpiveli (Zoom, BBB mowo), 3a
00roMO20t0 AKUX:

— CrIPOWYEMbBCA PO3MILUEeHHA MeMOOUYHUX peKoMeHOayili ma obMiH Ha84as16HUM Mamepianom;

— 30ilicHIoeEMbCA 380pOMHIll 38’930K 3 cmydeHmMamu w000 HABYA/bHUX 3A80AHb MaA 3micmy
HasyasbHOI QucyunaiHu;

— nepesipAromMosCA i OYiHIIOMbCA BUKOHAHI 3080AHHS;

- gedembca 006K BUKOHAHHA CmMyOeHmamu r/AaHy Hae4yasabHOoi OucyunaiHu, 00MmpuMaHHSA
2paghiky NOOAHHSA HABYANbHUX 3A800Hb MA iX OUiHIOBAHHSA.

Neku,ii

Hassu po3ginis i Tem, nepenik 0OCHOBHMUX NMUTaHb.

Posgin 1. KnitTuHa — 0OCHOBHA CTPYKTYPHa OAUHULA XXUBUX OpPraHiamis

1 Tema 1.1. LinTonoria — HayKa Npo KAiTMHY. PiBHI opraHi3aLii }KMBoi maTepii.
MpegmeT Ta 3agavi Kypcy. PiBHi opraHisay,ii *)knBoi matepii. B1acTUBOCTI }KMBUX CUCTEM.

2 Tema 1.2. XiMiYHi KOMIOHEHTU }KUBUX CUCTEM.

bionorivyHi monekynu. Byrnesoaun: moHocaxapuam, onirocaxapmam, nonicaxapmamn. bionorivynHe
3HayeHHA Byrnesoais. JlinigM, Knacudikauia Ta BAACTMBOCTI Ainiais. bionorivHi PyHKUii
ninigis. binku: cTpyKTypHa opraHisauyis 6inkis. PepmeHTU: Knacudikauia Ta PyHKLIOHANbHI
ocobaunsocTi. HykneiHoBi Kncnotn. CtpykTtypa Ta yHKuii AHK i PHK.

3 Tema 1.3. MeToan AOCNIAXKEHHSA KNITUH.
MeToan pocnigyeHHs KAiTuH. Mpunagm Ta mMeToan ANs AOCNIAKEHHA eyKapioTUYHMX Ta
NPOKAPIOTUYHUX KAITHH.



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

CBiTN0BMI Ta €NEeKTPOHHUI MiKpockon. MeToau, AKi BUKOPUCTOBYHOTb MPU MiKPOCKOMIYHOMY
OOCNIAXKEHHI.

Po3gin 2. HeknituHHi popmum bionoriuHoi opraHisadii - Bipycu Ta ¢paru

Tema 2.1. Mpupoaa BipyciB AK HEKNITMHHOI dOPMU iCHYBaHHSA KMBOT MaTepii

Mpupoaa sipycis. OCHOBHI rpynu Bipycis. Bipycu TBapuH, pocivH Ta Bipycu 6akTepint — daru.
MutreBui umkn b6aktepiodaris. [lia BipyciB Ha KNITUHW. YTBOPEHHA BipYyCiB Ta YPaXKeHHA
KNITUHM — Xa34iHa.

Tema 2.2. bionorivyHe Ta NpPaKTUYHE 3HAYEHHA BipyCiB

Po3gin 3. Ocob6anBOCTi CTPYKTYPU NPOKAPIOTUUHOI KNITUHM

Tema 3.1. MopdoaorivyHi XapaKTePUCTUKU NPOKAPIOTUYHUX KNITUH.
lMpoKapioTMyHa KAniTMHA. Po3mipu Ta BRNAMB Ha oOTouvytode cepegosuuwe. OpraHenw.
MnasmatnyHa membpaHa Ta ii GyHKU;i.

Tema 3.2. ®isionoriyHi 0cob6AMBOCTI NPOKAPIOTUYHUX KNITUH
Ocob6anBOCTi GYHKLiOHYBaHHA NPOKAPIOTUYHUX KNITUH.

Po3ain 4. CTpyKTypa eyKapioTUUHOI KNITUHMU

Tema 4.1. CTpyKTYpPWM, CRiIbHI 418 TBAPUHHOI Ta POC/IMHHOI KAITUHM

KnituHHa Teopia. KniTMHHI membpaHu, ix 6ypoBa Ta ¢yHKuUii. 30BHiWHA 060/10HKA
€YKapPiOTUYHOT KNITUHM Ta iT yHKLUIT. TpaHCNOPT Yepes KNITUHHI membpaHu.

Aapo, cTpyKTypa Ta OQyHKUil. EHOoOnNnasmatMyHMin petukyntom. byaoBa Ta  yHKU;i
rnafeHbKoro Ta WOPCTKOro eHA0MN1a3MaTUYHOro peTuKyatomy. Anapat Fonbaxi.

MiToxoHApil — eHepreTuyHi Aeno KNiTUHU. Pubocomm — BINOKCUHTE3YKOUi opraHoiaun.
Jlizocomu Ta NoB’sA3aHi 3 HUMK ABULLLA aBTOAI3y Ta aBTodarii.

Tema 4.2. Ocob6anBOCTI 6YA0BU POCAUHHOT KAITUHK

KNITUHHI  CTIHKM  POCAMHHUX KAiTMH, iXx 6ygoBa Ta &yHKUii. Bakyoni. [Mnactmgn -
$OTOCMHTE3YIOUi OpraHoiaun.

Tema 4.3. Ocob6amBOCTi 6yA0BM TBAPUHHOI KAITUHU

Po3ain 5. Cnocobu akymynioBaHHA eHeprii KNiTUHO

11

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

3aranbHi BigOMOCTI NP0 KAITUHHE AnXaHHA. [Nikoni3. LLMKA AMMOHHOI KUCAoTH.

YyacTb MITOXOHAPIN Y KAITUHHOMY AuxaHHi. MoHosneHHA H'pesepsyapy. JlaHutor nepeHocy
€/1eKTPOHiB. BpoAiHHA — TMN aHaepobHOro AnxaHHA. EGEeKTUBHICTL NepeTBOPEHHSA eHeprii Npu
aepobHoMy Ta aHaepobHOMY ANXAHHI.

12

Tema 5.1. PoTOCMHTES — aBTOTPOPHMUIM LWINAX OAEPHKAHHA KNITUHO eHepril.
bioximiuHi ocHoBM ¢doTocuHTe3y. CBiTNOBI peaKuii poTocnHTE3y. [Kepeno KUCH. TeMHOBI
peakuii ¢oTocuHTE3Y.

Po3ain 6. PO3MHOX€eHHA KNiTUH

13

Tema 6.1. MiTo3 Ta noAin KNiTUH. Bnan HecTtateBoro pO3mMHOMXKEHHH.

KNiTMHHMIA nogin y npoKapioTiB, KAITMHHWI noain y eykapioTie. Mito3: ueHTpioni Ta
YTBOPEHHS BepeTeHa. Moain umtonnasmm (UMTOKiIHE3). 3HAYEHHS MITO3Y.

BesctateBe PO3MHOXEHHA: MOAiN, YTBOPEHHA cnop (cnopynauis); pO3MHOXKeHHA BpyHbKamu
Ta pparmeHTamu. BereTaTUBHE PO3MHOMKEHHS.

14

Tema 6.2. Ctagii merio3y. Cnocobu cTaTeBOro PO3MHOXKEHHS.
Me#io3 — OCHOBHMI NPOLEC CTAaTEBOro PO3MHOXKEHHA. Pa3n meliosy.

15

Tema 6.2. Ctagii melio3y. Cnocobu cTaTeBOro PO3MHOMXKEHHA ( NPOAOBKEHHS).

Bnay cTaTeBoro pO3MHOMXEHHA

CrateBe pO3MHOXeHHA. [lepmodpoanTmam. [lapTeHoreHes. PiSHOMAHITHICTb MKUTTEBUX
umKnie. OBOreHes i cnepmatoreHes y TBapuH.

Po3gin 7. Npouecu po3BUTKY Ta 3arMbeni KAiTUHKU

16

Tema 7.1. IndepeHLiloBaHHA KAITUH — Mpouec HanpaBAeHUX 3MiH. [eHeTUYHi mexaHi3mu
andepeHLuitoBaHHS KAITUH.
P03BUTOK OAHOKNITUHHOI 3MroTM B H6araToOKNITUHHUI opraHiam. PaKkTopw, WO BN/AKMBAOTb Ha




AndepeHuitoBaHHA y 6araToKNITMHHUX OPraHi3mis.

17 | Tema 7.2. 3arnbenb KNiTUH B NpoOLECi OHTOreHe3y. 3aMillleHHS KITUH.

3arnbenb KNiTUH B NpoLeci OHTOreHesy.

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

18 | MoaynbHa KOHTPOJIbHA poboTa

MpakTUuHi 3aHATTA

Ne Ha3Ba Temu 3aHATTA Ta Nepenik OCHOBHUX NUTaHb
3/n

Po3gin 1. KnitTnHa — oCHOBHAa CTPYKTYpPHa 0AUHULA XKUBUX OpPraHiamis

1 Tema 1.1. LinTosoris — HayKa Npo KAITUHY. PiBHI opraHi3adiii }knBoi maTepii.

LnTonoria — HayKa npo KNiTuHy. PiBHI opraHisauii »kneoi matepil.

Bn1acTMBOCTI XKMBUX CUCTEM.

Tema 1.2. XiMmi4Hi KOMNOHEHTU XXNUBUX CUCTEM.

MaKpOMOIEKYNAPHUI CKNaA, KMBUX OpraHiamiB. bionoriyHi monekynu: syrnesoau, niniaun,
6inKM (CTPpYKTYpHI Ta depmeHTaTMBHI). HyKneiHoBI KucnoTu. BitamiHun.

2 Tema 1.3. MeToau A0CAIAKEHHA KAITUH.
MeToan gocnigreHHa KnituH. Mpunagn Ta metoan oNA AOCAIAKEHHA eyKapioTUYHMX Ta
NPOKAPIOTUYHUX KAITUH.

Po3ain 2. HeknituHHi popmum 6ionoriuHoi opraHisauii - Bipycu Ta ¢paru

3 Tema 2.1. NMpupoaa BipyciB SK HEKAITUHHOI GOPMM iICHYBAHHA XKMBOIT MaTepii

Mpupoaa Bipycis. OCHOBHI rpynu BipyciB. Bipycy TBapuH, pocaunH Ta Bipycun bakTepin —
darn. Muttesuit UMK baktepiodaris. [ia BipyciB Ha KNiTUHW. YTBOPEHHA BipyCiB Ta
YPaXKEHHA KNITUHU — Xa3AiHa.

Tema 2.2. bionoriyHe Ta NpaKTUYHE 3HAYEHHA BipyCiB

Po3ain 3. 0co6AMBOCTI CTPYKTYPU NPOKAPIOTUYHOIT KNITUHU

4 Tema 4.1. CTPYKTYPWU, CNiNbHI 414 TBAPUHHOI Ta POCAUHHOI KAITUHM

KnitTHHIi membpaHu, ix 6yaosa Ta GyHKLI.

Anpo, cTpyKTypa Ta OyHKUii. EHgonnasmatMyHmMin petukyntom. byaoBa Ta  yHKLUT
rNAAEeHbKOro Ta WOPCTKOro eHA0NAa3MaTUYHOro peTukyatomy. Anapat Fronbai.
MiToXoHApPIi — eHepreTuUyHi Aeno KAiTMHWU. Pubocomm — 6GiNOKCUMHTE3YIOYi OpraHoigu.
Jlizocomu Ta NoB’sA3aHi 3 HUMK ABULLLA aBTOAI3y Ta aBTodarii.

Tema 4.2. Ocob6amnBoCTi 6YA0BU POCANHHOI KAITUHU

KNiTUHHI  CTIHKM POCAMHHMX KAiTWH, ix 6yaoBa Ta @yHKUii. Bakyoni. Mnactuan -
$OTOCMHTE3YIOYI OpraHoign.

Tema 4.3. Ocob6amBoCTi 6yA0BM TBAPUHHOI KAITUHU

Po3gin 5. Cnocobu akymynioBaHHA eHeprii KAiTUHOO

5 Tema 5.1. PoTOCMHTE3 — aBTOTPOPHMIM LWINAX OAEPHKAHHA KNITUHO eHepril.
BioximiyHi ocHOBM dpoOTOCKMHTE3Y.

6 Tema 5.2. KAiTMHHE ANXAHHA — reTepoTPObHUN WAAX OAEPKAHHS KAITUHOK eHeprii.
3arasbHi BigOMOCTI MPO KAITUHHE AnXaHHA. [NikoAi3. LKA AIMMOHHOI KucnoTtu.
bpoaiHHA — TMn aHaepobHoro auxaHHsA. EdEeKTUBHICTb MepeTBOpeHHA eHeprii npu

aepobHoMy Ta aHaepobHOMY ANXAHHI.

Po3gin 6. PO3MHOXeHHA KNiTUH

7 Tema 6.1. MiTo3 Ta noAin KNiTUH. Bnan HectateBoro PO3mMHOMXKEHHH.

KniTMHHMIA  noain y nNpoKapioTiB, KAITMHHMK noAin y eykapioTiB. be3ctaTteBe
PO3MHOMEHHSA: MOAiN, YTBOPEHHA crnop (cnopynauisf); PO3MHOMEHHSA OpyHbKamu Ta
dparmeHTaMu. BeretaTUBHE PO3MHOMKEHHA. KNOHYBaHHA BULLIUX POCAUH.

Tema 6.2. Ctaaii merio3sy. Cnocobu cTaTeBOro PO3MHOMKEHHS.




Melio3. XpomocomHa Teopia cnagkoBocTi. CTtateBe pPO3MHOXEHHA. FemodoanTusm.
MNapTeHoreHes. Pi3HOMaHITHICTb XXUTTEBUX LMKAIB. OBOreHes Ta cnepmatoreHes y TBapuH.

8 Tema 7.1. AndepeHuiloBaHHA KAITUH — NpoLEeC HanpaBAeHUX 3MiH. [eHeTUYHI MeXaHi3mu
andepeHLLitoBaHHA KAiTUH.
PO3BMTOK OAHOKNITUHHOI 3UTOTU B HAraTOKNITUHHUI OpraHi3am. IHTErpoBaHiCTb PO3BUTKY
Ta gudepeHuitoBaHHA. DaKkTopw, LLLO BMNIMBAOTb Ha AUdEepeHLitoBaHHA Y BAaraToOKAITUHHUX
opraHismis.
Tema 7.2. 3arnbenb KAiTUH B Npoueci OHTOreHesy. 3aMillleHHA KAITUH.
3armnbenb KNITUH B NpoLeci OHTOreHesy.
TpuBanictb XUTTA — HGiosoriYHa BNACTUBICTb BCiX KAITUH. 3aMilWeHHA KANiTUH. 3arnbenb
KNITUH y NpoLieci oHToreHesy. PO3BUTOK Ta npouec mopdoreHesy.

Po3gin 1. KnitTnHa — oCHOBHA CTPYKTYpPHa OAUHULA XKUBUX OpPraHiamis
9 3HauyeHHA 6ionorii KNiTUH Ans cydacHoi bioTexHoorii
NaboparopHi pobotn

Ne

s/n Hasea nabopatopHoi poboTn

1 MpoxoArKeHHA HCTPYKTaXKy 3 TexHikn 6e3nekn. 3406yTTA HaBMYOK poboTM 3 6asoBMM
N1abopaToOpPHUM OCHALLEHHS.

2 Bu3HaueHHA 6iomonekyn B KNiTUHaAX Pi3HOTO MOXOAMKEHHS. BYr/1€BOAM, NiNiAN, BITAMIHW.

3 Bu3HaueHHA 6iomonekyn B KNITUHAX PiSHOTO MOXOAKEHHSA: BiNKK, bepMeHTH.

4 MiKpOoCKoniYHNM MeToa, AO0CNIAKEHHA eYKAPIOTUYHNX Ta MPOKAPIOTUYHUX KAITUH.

5 MpuroTyBaHHA npenapaTis, AocnigXeHHAa OyaoBu Ta OYHKLiIOHYBAHHA €YKapiOTUYHMUX
KNTUH.

6 JocnigrKeHHA NnacTna B POCAUHHMX KAITUHAX Mig, MiKPOCKOMNOM.

7 BMBYEHHSA MNOrNMMHAHHA MCTKAMK ABOOKUCY BYT/EL0 Ta BUAINIEHHA KUCHIO Nig, Ai€to cBiTAa.

8 B1ABNEHHA KPOXMAIO B 3€/1€HUX POCANHAX.

9 BuBueHHs a3 miTosy

6.

CamocriiHa poboTa cTyaeHTa

CamocmiliHa poboma nepedbavyae nidcomosKy 00 nekuiti, 1a6opamopHUX ma MPAKMuUYHUX
3aHAMb | 00 yyacmi 6 062080peHHi MUMAHb Memu, CAMOKOHMPOAb Habymux 3HAHb, OMNPAUBAHHA
Oxcepen i3 cnucky aimepamypu. CamocmiliHa poboma cmyOdeHmMmda OXOnaAeE MAKi CKAaoosi fK
nMi020mosKa 00 MoMOoYHUX ONUMYB8AHb HA MPAKMUYHUX 3aHAMMAX 30 repesaikom NuMaHb, HAOAHUX 017
ni02omoeKu, supiuleHHs enpas i 3a80aHb, KOPOMKUX iHGhopmayiliHux 38imis/donosideli/npe3eHmauili
mow,0 3 NUMaHb 0414 camocmiliHo20 ONpPAUO8AHHA Yy BKA3AHUU 8UKaadayem mepmiH, nid2omosKa 00
MOOYAbHOI KOHMponabHoi pobomu, ekzameHy. [ns akmueHoi yyacmi y pobomi HaA npaKmMu4YHuUx
3aHAMMAX, cmyodeHm 20mMyemoCs, ONUPArYUCL HA repenik numaHs, Wo Hadaromecs 3a30aa1e2i0b ma
PEKOMEHO0BAHOIO 8UKAAda4Yem 00 NesHO20 NMPAKMUYHO20 3aHAMMA aAimepamyporo. Yuacme y pobomi

MPAKMUYHO20 3aHAMMSA MAKOX Moxce nepedbayamu nidcomosKy donoesidell ma npezeHmayil .

1.

Mepenik nuTaHb gnA nigrotoskn 4o MKP HagaHo y goaaTtky A.
Mepenik NUTaHb oA NiArOTOBKM A0 eK3aMeHy HaZaHo y AoAaaTtky b.

MoniTnKa Ta KOHTPONb

MoniTMKa HaBYaNbHOI AUCLUNANIHKU (OCBITHDOrO KOMMNOHEHTA)

BidgidysaHHA 3aHAMb. BidcymHicmbs Ha ayOumopHUX 3aHAMMAX He nepedba4vyae Hapaxy8aHHA
wmpagpHux 6anis, ockinbKu ¢iHanbHUl pelimuHeosuli 6an cmydeHmMa POPMYyEMbCA BUKAOYHO HA
OCHOB8I OUIHIOBAHHSA pe3ynbmamie HA84YAHHA. Pa3omM 3 mum, npomsa2omM KouHOI neKuii (3a 6ydb AKo20




pPeXcumMy npoeedeHHsa 3aHAMb — 0YHA, OUCMAHYiliHa, 3MiwaHa), 0a158 KOHMPOABAHHA Y8aXHocmi ma
aKmusHocmi cmydeHmis, @ MAKOX 01 8U3HAYEHHA CKAAOHIWUX meM ma iX Kpauy020 OnMaHyB8aHHS,
8UKN1A0AY cmasume pAO0 MUMAHbL, WO CMOCYIOMbLCA MOMOYHOI MmeMu, HA AKi KOMeH npucymHil
cmydeHm Hadae Kopomky 8i0nogidb 8 yam (Meet knac-pymy, Zoom, BBB, Telegram abowo). Taka
aKMUBHIicMb ouiHIEMbCA y 8idnogidHocmi 3 PCO. Ha npakmuy4yHux 3aHAMMAX BUKOHYHOMbCA
iHOusiOyanbHi 3a80aHHSA, AK 6e3rnocepedHbO HA napi, Mak | 3 nonepedHbor Mi020MOBKOH
(npezeHmauia, y4yacme y 062080PEHHAX, 3AHOMOBYBAHHSA MOW0) fAKIi MAKOX OYiHIOKMbCA Y
gidrnosioHocmi 3 PCO. Takum YUHOM 8i08i0Y8AHHA 3QHAMb B8MAUBAE HA pe3yabmamu ayoumopHoi |
camocmitiHoi pobomu cmyodeHma, nid2omoeKy 00 KOHMPOsbHUX 3axo00ie (8uKoHaHHA MKP ma
eK3ameHa).

JlabopamopHi pobomu He Mo Ha npornyckamu 6e3 nosaxcHuUx npu4uH (xeopoba abo sazomi
wummesi obcmasuHu). /labopamopHi pobomu 3apaxosyromscs, AKWO cmyodeHm Habpas He mMeHuwe
50% 6anie 8i0 moxmcnusux 3a nabopamopHi pobomu. CmydeHm, AKkuli HAbpas MeHWe BKA3AHOI
KinbKocmi 6asnie 88aXAEMbCA MAKUM, WO He BUKOHA8 nabopamopHuUll MpakmuKym i 00 eK3ameHy He
0onycKaemscA.

3aHamms, nponyweHi cmydeHmom 6e3 nosaxcHoi, niomeepoiceHoi 00KyMeHmMasnbHO, NPUYUHU
He s8ionpaybosytombca i 6aau 3a pobomu, W0 Ha HUX BUKOHYBA/UCL 8MpPA4YaomscA. 3a yMOoBU MporycKy
3 MOBAXCHUX MPuU4uH, cmydeHm MaEe npaso (asne He 0608°A3K080) 8UKOHAMU 8i0rNosiOHe nucbMose
NnpaKkmuy4He 30800HHA HA KOHCYyaAbmauii (3a po3knadom KoHcynbmayili, o4Ho abo ducmaHuiliHo) ma
ompumamu 3a Hb020 8i0nosiOHi 6anu. Taki 8i0nNpayto8aHHA BUKOHYyHOMbCA cmydeHmom 3a (ioeo
baxcaHHAM, ane He ni3Hiwe damu rposedeHHA MKP.

Y pasi suasneHHAa akademiyHOi HedobpoyecHOCMI nid0 Yac BUKOHAHHA MOOY1bHOI KOHMPOAbHOI
pobomu — pe3yanbmamu KOHMpPOsbHO20 3aX00y He 8paxX08YHOMbCH.

losmopHe HanucaHHA MoOY1bHOI KOHMPOAbHOI pobomu He 00MNYyCKAEMbCA.

HaeyaHHA iHO3eMHOI MO08B010. Y X00i BUKOHAHHA 3080QHb CmMyodeHmMam Moxe 6ymu
PEKOMEeHO0B8AHO 38epHYMUCA 00 AH2/10MOBHUX OXceper.

Monimuka O0ednaliHie ma nepecknadaHb. KoHmposnbHi 3axodu (MKP) ma 3a80aHHA Ha
MPAKMUYHUX 30HAMMAX BUKOHYHOMbLCA CMyOeHmMamu MminbKu 30 PO3KAA00M, y 8cmaHosneHull 014
2pynu 4ac, (BUKAKOYEHHSA — repeHeceHHsa HAnuUCaHHA epyrnow (abo okpemux cmydeHmis) 8 38°A3Ky 3
HeobxiOHUM OoMmpuUMaHHAM 6e3rneKosux ymos abo 3 rornepeodxrceHHAM 6UKaAaoa4a ma ogiyiliHum
niomeepoxceHHAM MNpPUYUHU B8iOCymHOCMi cmydeHma HA HAnucaHHi pasom 3 epyrow) i He
rnepenucyromscs.

Bci 3080aHHA, W0 S8UKOHYHOMbLCA HA MPAKMUYHUX 3aHAMMAX (i 04HUX | w0 npulimaromeca Ha
nepeesipKy 8 eyan-kaaci yu metinom abow,o) 30aromecs i 8paxo8yromscsa 8 cemecmposull pelimuHe He
nisHiwe 0amu HanucaHHA MKP. Akuw0 3a80aHHA BUKOHYEMbCA 8 PAMKAX rdpu, Mo (io2o 8i0npayto8aHHsA
30ilicCHIOEMbCSA 30 PO3KAAOOM KOHCYAbMauil.

Moanimuka w000 akademiyHoi OobpoyecHocmi. [lonimuka ma MPUHYUNU aKAOeMiYHoI
dobpoyecHocmi su3Ha4veHi y po30ini 3 Kodekcy uvecmi HayioHasnbHO20 MexHiYHO20 yHieepcumemy
YKkpaiHu  «Kuiecbkuli  noanimexHiyHul  iHcmumym  imeHi leopa  Cikopcbkoz2o». [emansHiwe:
https://kpi.ua/code.

lpu BUKOHAHHI MPAKMUYHUX MQa [HWUX 3080aHb HEObXiOHO HOBOOUMU CMUCOK MOCU/AGHb Ha
8UKOpUCMAHI Oxcepena. Ane He MOXHA 8UKOpUCMosy8amu i Mocuanamuca Ha pociliceKi 0xcepena ma
Oxcepena pocilicbKoo Mo8olo.

Hopmu emuyHoi nosediHKu. Hopmu emuy4Hoi nosediHKu cmydeHmis i NpayieHUKi8 8U3HAYEHI y
po30ini 2 Kodekcy uyecmi HauioHanbHo20 mexHIYHO20 YHigepcumemy YKpaiHu «KuiscoKuli
nonimexHiyHuli iHcmumym imeHi lzops Cikopcbko2o». emansHiwe: https.//kpi.ua/code.

2. BuAM KOHTPONIO Ta PEATUHIOBa CUCTEMA OLIHIOBAHHA pe3ynbTaTiB HaBYaHHA (PCO)

MomoyHuli KOHMPOoAbL: Ha 3aHAMMAX 30ilCHIOEMbCA y 8U21A0i HAOAHHA BUK1AOAYEM MUMAHD,
W0 cmocyromecs MOMOYHOI meMu, Ha AKi KoXeH npucymmHil cmydeHm Hadae KOpomky 8i0nogids 8 yam
(Zoom, Meet, BBB abo Telegram abow0). Taka akmugHicmb ouiHrOEMbCA 'y 8ionogioHocmi 3 PCO. Ha
MPAKMUYHUX 30HAMMAX BUKOHYIOMbCA iHOUBIOYanbHi 3a80aHHA, AK 6e3nocepedHbo HA napi, Mak i 3


https://kpi.ua/code
https://kpi.ua/code

nonepedHbo0 NiG20MOoBKoK (nNpezeHmayis, y4acme y 062080peHHAX, 3GHOMOBYBAHHA MOWO0) AKi
MaKox« oyiHroMbCA y 8idnogioHocmi 3 PCO.

Mo0dynbHa KOHMpPosbHA poboma nposooumMsCsa 3 Memoto rnepesipKku AKOCMi ChopMOBAHUX Y

cmyodeHmie 3HAHb MA YMiHb, HAbBymux 6rpooosH BUBYEHHA KPedumHoz20 MoOyao. ModynbHa
KOHmMposneHa poboma sense coboro mecm 3 50 numaHe, AKI Hanexcams 00 pi3HUx munig: eubip
npasusnbHUX/HenpasunbHUXx eionosideli (00uH abo OeKinbKa), enucysaHHA csn08a abO KOPOMKO20
peyeHHAS mowo. Y pasi suseneHHA axkademiyHoi HedobpoyecHOCmi Mi0 4ac BUKOHAHHA MOOY/bHOI
KOHMposabHOoi pobomu abo rnpu HaNUCaHHI ekaameHayiliHoi pobomu, cmydeHm ycysaemeocs 3 3axody, a
pe3ysibmamu  KOHMposbHo20 3axo0y He 8paxosyromscsa. [loemopHe HANUCAHHA  MOOYbHOI
KOHMpOosbHOI pobomu He 00nyCcKAeEMbCA.
KaneHdapHuli koHmpons: KaneHOapHUli KOHMpPOsab nposodumscs, fAK npasusno, Ha 7-8 ma 14-15
MUMCHAX KOMHO20 cemMecmpy HABYAHHSA 3006ysauyis, i peanizayemoCs WAAXOM BU3HAYEHHA PIiBHSA
gidrnosioHocmi nomoy4Hux 0ocszHeHb (pelimuHey) 3006ysaya ecmaHogneHUM i eusHayeHum 8 PCO
Kpumepism. YMo80H0 OMPUMAHHS MO3UMUBHOI OUiHKU 3 KaAeHOapH020 KOHMPO/ 3 HABYAsbHOI
oucyunaiHu € 3HaYeHHA MOMOYHO20 pelimuHay 300b6ysa4ya He meHwe, Hix 50 % 8i0 MAKCUMAAbHO
MOXM(/IUBO20 HA YAC NMpPo8edeHHs MAKO020 KOHMPOJIto.

Cemecmposuii KOHmMponb: exk3ameH. [lAA  OUIHOBAHHA  pe3ynbmamie  HABYAHHA
3acmocosyemobca pelimuH208a cucmema 8ukaadeHa 8 600amky B.
Ymoeu donycKy 0o cemecmpo8o20 KOHMPOIo:
HeobxidHoto ymosoro 0onycky 00 eK3amMeHy € 3apaxy8aHHA nabopamopHO20 MPAKMUKYMy, a
maKox cemecmposuli pelimuHz mae 6ymu He meHwum 3a 50 % sid RC.
3. JopatkoBa iHpopmauia 3 AUcUUNNiHK (OCBITHBOrO KOMMNOHEHTA)

B ymosax ducmaHuyiliHoi abo 3miuiaHoi hopmu nposedeHHA 3aHAMb OP2aHi3ayia 0C8IMHbLO20
npouecy 30iliCHIOEMbCA 3 BUKOPUCMAHHAM mMmexHOos02ill OUCMAaHYiliHo20 HABYAHHA: nAaMg@opmu
oucmaHyiliHo2o Has4yaHHA «Cikopcbkuli», «EnekmpoHHul kamnyc». HasuaneHuli npoyec y makit popmi
30ilicHIoeEMbCA 8i0N08IOHO 00 3aMBepPOHeH020 PO3KAA0y HABYAbHUX 3aHAMb.

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):

CKknapgeHo:

aoueHTom Kadeapu npommncnosoi biotexHosorii Ta 6iodapmalui,

K.6.H., BiToto MuxanniBHoto JTiIHOBULbKOO

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

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



AopaTtoK A

MUTaHHA, WO BUHOCATLCA HAa MOAY/IbHY KOHTPO/IbHY po60oTy.

1. OCHOBHI XiMi4YHi enemeHTH, AKi BXOAATb A0 CKAA4y *MUBUX OpraHiamis. Yomy Byrneub
ABNIAETHCA OCHOBHUM XiMiYHUM €1eMEHTOM, LLLO BXOAWUTb A0 CKNaAy KMUBUX OPraHiamis?

2. PiBHi opraHisauii XXneoi matepii. O3HaKM }KUBUX CUCTEM.

3. Bopa. BnactuBocTi Boau, AKi pobnateh il HeobXigAHO CKAa[0BOK YaCTUHOK XKUBMUX
opraHi3mis.

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

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

6. ®depmeHTH. bionorivyHi ¢yHKUii depmeHTiB. Bynosa ¢depmeHTiB. HaBecTn npuknagm
depmeHTiB Ta iX QYHKLIN.

7. Hykneotnam i Hykneosnau. ix ponb B Nobya0Bi HYKNETHOBMX KMCNOT.

8. OHK. CTpyKTypa Ta dyHKUiT JHK.

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

10. Byrnesoaun. bynosa, kKnacudikauia ta 6ionorivyHi GyHKLUii Byrnesoais.

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

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

13. KniTMHHa Teopia. XTo i KoM BUCYHYB Lo Teopito? AKi ii noctynatun?

14. OcobnBOCTi eyKapioTUYHMX Ta NPOKAPIOTUYHUX KNITUH.

15. MeToam MiKPOCKOMIYHUX AocaigKeHb. CBIT/IOBMN Ta €NEKTPOHHUIA MiKPOCKONMW.

16. CTpYKTypa KAITUHHOT membpaHu. bionorivyHi pyHKLIT KNITUHHOT membpaHu.

17. AKi BMAM TpaHCNOPTYy 4Yepe3 NNa3mMaTuyHi membpaHu BM 3HaeTe? OnucaTu npouec
ocmocy Ta anodysii.

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

19. Appo KnitTnHM, 6yposa Ta yHKUIT. AKi 3miHKM BiabyBatTbCA B A4pI B nepiog noginy
agpa’?

20. bypoBa Ta ¢yHKUii anapaTy Fonbaxi.

21. EHoonnasmaTnyHuim pPeTUKYIIOM. PyHKLIT LOPCTKOro Ta rnageHbKoro

€HO0M1a3MaTUYHOIO PETUKY/TIOMY.
22. Nlisocomu. CtpykTypa Ta bGiosoriyHi o¢yHKUii. [MepeTpaBnioBaHHA MaTepianis,
NOTNMHYTUX LUJIAXOM €HAO0LNTO3Y. ABTOII3 KNITUH.
23. MitoxoHgpii. byaosa i GyHKu;i.

24. Pnbocomu. CTpykTypa Ta bionoriyHi ¢pyHKUii. BiamMiHHiICTb pubocom B eyKapioTUyHiIN Ta
NPOKAPiIOTUYHIN KNITUHI.

25. CTpYKTYpU, BNACTUBI TiIbKM POCANHHIN KAITUHI.

26. BakTepii: dopma, po3mipu, byaosa. KniTUHHI cTiHkK. BaKTepii, AKi € wWkKignmsnmm
ONA NOANHWN.

27. OcobamBocTi 6ynoBM MPOKAPIOTUYHOT KAITUHWU. [PaMMoO3UTUBHI Ta rPamMHeraTUBHI
bakTepii.

28. lLlo cobow aABnATbL nNnasmiamM 6akTepii? AK BOHM BUKOPUCTOBYIOTbCA B TEHHIM
iHXeHepii?

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

30. MoOACHUTU, YOMY MM TOBOPWUMO, LLO EHEPrito ANA BCbOro XWUTTA Ha 3emMAi MocTavae
CoHue.

31. Ponb AT® B eHepreTM4HOMY rocnoAapcTBi KAITUHMU.

32. Posnosictn npo pocnia EaenbmaHa, WO BKA3ye Ha CAPUMHATTA Xxnopodinom neBHOI
YaCTMHMW CBITI0BOrO CNEKTPY Npu GOTOCUHTESI.

33. OnucaTtn byaosy xnoponnactie. BKa3atu B AKMX NpoLLecax i AKMM YUHOM BOHU NPUAMAIOTb

yyacTb.



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

35. MepepaxyBaTW OCHOBHI eTanu peakUil, SKi BUKAMKAHI cBiTAOM Npu GOTOCUHTESI.

36. Onucatn byaosy xnoponnacTy, BKa3aBWwmM po3TawlyBaHHA B HbOMY GOTOCUMHTE3YOUMX
NirMeHTiB, NaHLtOra nepeHocy enekTpoHis, H' pesepsyapy.

37. Peakuii ¢ikcayii syrneuto npu ¢oTocuHTesi. [le BOHM NPOXOoAATb, AKi PEYOBUHMU
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 ABAAKOTLCA BUXIGHUMK Yy
LUboMy npoueci?

40. H® pesepByap npu KAITUHHOMY AMXaHHi. [le YyTBOPIOETHCA i YMM BiAPI3HAETbCA Bif,
aHanoriyHoro npu GOTOCUHTESI.

41. Lnkn Kpebca (LMKN AMMOHHOI Kucnotu). Ons yoro BiH noTpibeH B npoueci KAiTUHHOro
ANXaHHA?

42. BpoaiHHA. CninbHe Ta BiAMIHHOCTI npouecy 6pOAiHHA Yy APIKAKOBUX KAITMHAX Ta
M'A30BUX TKAHUHAX.

43. BpoaiHHA. AKi opraHiamu i 4ns Yoro BUKOPUCTOBYIOTH Lien npouec? Buam 6poaiHHs.

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

45, be3cTtaTeBe PO3MHOXEHHA. YTBOPEHHA Cnop.

46. MiTO3 B POCAMHHUX | TBAPUHHUX KNITUHAX.

47. Buan 6e3ctaTeBoro po3mMHOMKEHHS.

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

49, Po3BUTOK AlUA Yy NtoauHK (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 MITO30M i Melio3oM. 3HayeHHA 060X NMpoueciB AN XKUBUX
OpraHismis.

54. KpocuHrosep. B aAkoMy npoLeci i Ha siKi Moro cTagii NpoxoauTb KPOCUHIroBep?

55. FepmadpoanTtnam. Hasectn npuknagu.

56. MapTeHoreHes. NpuKNagm napTeHOreHETUYHOTO PO3MHOMEHHA.

57. LLlo Take KMUTTEBUIM LMKAN? Pi3HOMAHITHICTb KUTTEBUX LMKAIB.

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

59. 30BHIWHE 3annigHeHHA Yy TBapwuH. AKi MNPUCTOCYBaHHA IiCHYKOTb Yy TBAapuWH ANA
36eperkeHHA NOTOMCTBA?

60. [JaTtn BU3HaYeHHA NpoLeciB pocTy Ta AudepeHuitoBaHHA KNITUH. PaKTopwn, WO BN/INBAIOTL

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



LWONU A WNR

P R R R
A WN PO

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

27.
28.
29.
30.
31.
32.
33.

34.
35.

36.

37.

38.
39.

40.
41.
42.

AopnatoK b

Ek3ameHauiHi NnuTaHHA 3 npegmeTy , bionoria KnituHn”

HasBaTu i NpOKOMEHTYBaTK Bi4OMI Bam piBHi OpraHisau,ii *X1uBoi maTepii .

O3HaKM XKMBUX CUCTEM , AKI BIAPI3ZHAIOTb XKMBI OpraHiamu Bifg, HEXMBOT NPUPOAMN.
BnactnsocTi BogM, AKi pobAATb ii HAMBAXKAUBILLOKO MOJIEKYNIOKO B XKUBiA NpUpoa;.
PiBHi cTpyKTypHOI opraHi3auii i 6ionoriyHi GyHKUi 6inKiB.

®PepmeHTH AK BionoriyHi KaTanizaTopu, ix CTPYKTypa i GyHKLUii. HasecTn npmuknaan pepmeHTis.

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

3arasibHa XapaKTePUCTUKA HYKNETHOBUX KMUCNOT, iX CTPYKTypa 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.

. Mpunaam, Wo BUKOPUCTOBYHOTLCA ANA BUBYEHHA €YKAPIOTUYHMX | NPOKAPIOTUYHUX KAITUH,

NPUHLMN 4iT | MOXKANBOCTI LMX Nprbopis..

OcobnunsocTi 6ya0BM NPOKAPIOTUYHOI KNITUHWU. FpaMHeraTMBHI i rpamno3nTUBHI bakTepil.
BakTepii: dopma, po3mipu, bygosa. KniTMHHI cTiHKKM. KopUCHI Ta WKiaamnsi 6akTtepii.
Bipycu: po3amipu, 6yaoBa, noBegiHKa. Bipycu, Ak 30yaHMKN 3aXBOPIOBaHb.

bakTepiodarun. Kutresuit umkn bakTepiodara.

LUuTonnasmatmyHa membpaHa, ii 6yaosa i dyHKL;i.

Buawn TpaHcnopTy yepes nnasmatnuHy membpaHy. Onucatn npouecn ocmocy u audysii.
Buawn TpaHcnopTy yepes naasmaTuuHy membpaHy. AKTUBHWUIM 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 LLOPCTKOTO Ta rNMageHbKoro eHA0NAa3MTUYHOro
pPEeTUKYIIOMY.

Pubocomu. CTpyKTypa i bionoriyHi 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 EHEPTit0 AN1A XKNTTA Ha 3emni nocTtadae CoHue.
OnwucaTtun 6ynosy xnoponnactis. BKazaTn, B AKMX NpoLLecax BOHM NPUIAMAIOTb y4acTb.
CeiTnoBa ¢asza potocmHTesy. [le ua pasa npoxoamTb, 3 AKUX eTaniB CKAAJAETLCA | ANA YOro
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 eNneKkTPOHIB NP KNITUHHOMY AMXaHHI. [le 3HaxoAUTbCA 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.
Me#os. Ctagji meio3sy. biosnoriyHe 3HaYeHHA Meno3y.



43. HectaTeBe PO3MHOMEHHSA Ta MOro BUAMW.

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 TBAPUH B NPOLECi CTAaTEBOr0 PO3MHOMKEHHA.

49. CXOXiCTb i pPi3HNLA MiXK MITO30M | Men030M. 3Ha4YeHHs 060X NPOLLECIB AN KUBUX OPraHi3miB.

50. YTBOpPEHHSA AlLA Y TBAPUHHOMY OpraHiami (oBoreHes).

51. YTBOpPEHHA CnepmaTto30iaiB y TBAPMHHOMY OpraHiamMi (cnepmartoreHes).

52. PO3BUTOK SINLEKITUHM B OPraHiami NtoguMHMN.

53. lLlo TaKe XUTTEBUM LMKAN? Pi3HOMAHITHICTb }XUTTEBUX LMKNIB.

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

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

56. P03BUTOK 31rotu. udepeHLitoBaHHA KNITUH.

57. [laT BU3HAYEHHA NPOLLECiB 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/JI0PONAACTIB i MITOXOHAPIN € Ba*KNMBMM ABULLEM B €BOJIOLiT KMBOI
KNTUHU?

61. MNpyn BUrOoTOBAEHHI TMMYACOBOrO NpenapaTy KAITUH enoael 3aMicTb 3BMYANHOI BOAM CTYAEHT
NOMWIKOBO BUKOPUCTAB rinepToHiuHmi po3unH NacCl. Lo siabyaetbca 3 KniTnHamu? Ak
NOBEPHYTU KNITUHY 4O HOPMANbHOTO CTaHy?

62. MNigpaxyBaT KinbKicTb BUAiB 6ifKiB, AKi cknagatoTbes 3 100 moHomepis, 1000 moHomepis ?

63. Biopomo, Wwo cknag, ByrneBoAis y NUCTKax i bynbbax pocamH ctaHoBuTb A0 90% cyxoi macw, B
KNITMHAX M’A3iB i nediHui TBapuH A0 5%, a iHWKUX KAiTMHax TBapuH — g0 1%. Yum MmorKHa
NOACHUTU L0 Pi3HULIO?

64. AK y npupoai NiATPUMYETLCA CTaNICTb KiIbKOCTI XpOMOCOM Yy 6araTbox MOKOAIHHAX 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 AndepeHLiMoBaHi KNiTUHN?

67. Ha kil ctagii poTOCMHTE3Y YTBOPIOETLCS BiJIbHUIN KUCEHD:

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



OdopatoK B

MNOJIOKEHHA
PO PEeMTHHIOBY CUCTEMY OLIiIHKM YCIIIIHOCTI CTYAEHTIB
«bioJiorid KJIITUHU»

B YMOBAaX OYHOro/AMCTAHLiHHOr0/3MillIaHOr0 HAaBYaHHA
OCBITHIi# cTyniHb 06aKaJaBp
creniaJbHIiCTh 162 - 6i0TexHO0JI0Til Ta 6i0iHXKeHepid
OCBiTHbO-TIpOdeciiiHa nporpama BioTexHoJ10ril
dopma HaBUaHHSA JAeHHa
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 18 6asiB
3) HanMcaHHS MOAYJIbHOI KOHTPOJIbHOI pO60TH 20 6asiB
4) ek3aMeH 50 6azniB

Cucmema peilimuHzo8ux (8azoeux) 6a.1ie ma kpumepii oyiHI08aAHHA

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

CTYJEHTIB - 0YHO Ta AUCTAHLUIAHO
Barosui 6aJs - 12.

[IpakTUYHI 3aHATTS MepeBa)KHO MNPOBOAATHCA y ¢opMaTi MNiArOTOBJIEHOI CTYZEeHTOM
KOPOTKOI JIONOBIi/li 3 Mpe3eHTalli€l0 3a y3ro/»KeHO0 3 BUKJIaJayeM (06paHOI0 3 CIMCKY) TeMOM. 3a
JIOTIOBi/Ib 3 MPe3€eHTalliE0 MOXKHA OTPUMATU MakKCUMyM 1 6aJ.

Takok B MakcuMyM 1 06ajs OLiHIOETbCS AKTHUBHICTb CTyJAeHTa (BiANOBIiJAi, 3amUTaHHS,
BUCJIOBJIEHHS [yMKHU, PO3B’SI30K 33/]a4 TOI1[0) NPOTAroM NPAaKTUYHOI'O 3aHATTS.

[lle oAHMM BU/IOM MPAKTHUYHHUX 3aHSATH € PO3B’sI3aHHSA 33/4a4.

Takox NpakTU4YHe 3aHATTS MOXe MPOBOJUTHUCH Yy PopMaTi AMCKYyCii 3a OroJsionieHomw
nornepeAHbo TeMo0. B TakoMy pazi 1 6a/1 MAKCUMyM CTaBUThCS 32 aKTUBHY y4acThb CTY/IEHTA.

[IlpakTuyHi 3aHATTA Ta 3aBAaHHa CPC, npomymeHi cTyZeHTOM 6€e3 MOBaXHOI,
niITBep/AKEHOI JJOKYMeHTaJbHO, IPUYMHU He BiZpalboBYIOTbCA i 6aiu 3a po6OTH, 1[0 HA HUX
BUKOHYBAJIMCh BTPA4YalOThCA. 32 YMOBU MPOMYCKY 3 MOBAXXHUX MPUYUH, CTYJIEHT Ma€ npaso (asne
He O00OOB'I3KOBO) BHKOHATHU BiANIOBiJHE NHUCbMOBe MpaKTUYHe 3aBJAaHHA Ha KOHCy/bTalii (3a
PO3KJIaZIoM KOHCYJIbTAllil, 04HO ab60 JUCTAHIINHO) Ta OTPUMATH 3a HbOro Gasiu. Taki 3aBAaHHS,
110 BUKOHYIOThCSI Ha NMPAKTHUYHUX 3aHATTAX (i 0OYHUX i 1[0 MPpUKWMAIOThCA Ha MepeBipKy B I'yri-
KJIaci 4YM MeWsioM aboluio) 3/1al0ThCS 1 BPaXOBYIOTbCS B CEMECTPOBUM PEWTUHI He Ni3Hille AaTu
HanucaHHa MKP. flkumio 3aBjaHHS BUKOHYETbCA B paMKax [apd, TO HOro BijlpalloBaHHSA
3JIMCHIOETHCA 3a PO3KJIaZ,0M KOHCY/IbTALliH.

Cucrema OIliHIOBAHHA:

PiBeHb 3aCBOEHHA
HaBYaJIbHOTO banu KpuTepii o1jiHIoBaHHS
MarepiaJy

peTesibHe BUKOHAHHS, IJIMOOKKMU aHaJIi3 3 BUCHOBKAMU, sIKiCHA
JIOTIOBi/Ib 3 Ipe3eHTalli€lo, akypaTHe 0QOpMJIeHHS 3aB/IaHHSA Y
BiZIMIOBIZHOCTI 0 BKa3iBOK, aKypaTHe Ta IOBHE
3aHOTOBYBaHH$, aKTHBHA P060Ta HAa 3aHATTI

«BiAMiHHO» 0,95-1,00

€ HeCYTTEBI NOXUOKHK Y BUKOHAaHHI po60TH ab0o B A0NOBiA| i
npeseHTallii, a60 opopmIeHHS 3pobJieHe 3 TEBHUMU
HeJloJ1iKaMH, aKypaTHe Ta IOBHE 3aHOTOBYBAHHS, aKTHBHA
po60Ta Ha 3aHATTI

«JlyxKe foope» 0,85-0,94

€ HECYTTEBI NOXMOKH Y BUKOHAHHI p060TH, 0pOpMJIEHHSA

«J106pe» 0,75-0,84 . .
3po6JieHe 3 NIEBHUMU HeZlo/liKaMU, aKTUBHA po60Ta Ha 3aHATTI

3aBJJaHHA BUKOHAHO He MOBHICTIO ab60 € 3Ha4YHI TOXHOKHU B
«3a/10BiJIbHO» 0,65-0,74 | TekcTi Ta opopMIeHHI
3aHOTOBYBaHHS BUKOHAHO HeZ0aJi0, He MOBHICTIO




AKTUBHICTb Ha 3aHATTI cJ1a0Ka

3aB/JaHHA BUKOHAHO He MOBHICTIO Ta € 3HAYHI NOXUOKH B
«OCTAaTHbO» 0,60-0,64 | TekcTi Ta 0popMJIeHHI, 3aHOTOBYBAaHHS BUKOHAHO HeZ0aslo, He
MOBHICTIO, aKTUBHICTb Ha 3aHATTI cJ1abka

BiZICYyTHICTb 3HAa4YHOI YaCTUHHU POOOTH, Ay>Ke NoraHe
«HEe3a10BIJIbHO» <0,60 BUKOHAHHS 3aB/laHHS, BAKOHAHUU He CBiM BapiaHT, BiICYTHA
AKTHBHICTb Ha 3aHATTI

2. /JaGopaTOpHi poGOTH

BaroBuii 6an - 2. MakcuMasibHa KiJIbKiCTb 6aJiiB 3a BCi J1abopaToOpHi po60TH JJOpiBHIOE: 2
6asiu x 9 = 18 6auis.

Banu po3noainAwoTbCca Ha HACTYNHI BUAU POOIT CTyJeHTa:

-sIKiCHe BUKOHaHHS POOOTH 3 IpeJCTaBJeHHSAM HaJIeXXHUX pe3yJ/IbTaTiB B KiHI|i 3aHATTS a60
3a yMOBH JJUCTAHLIiIMHOIO HaBYaHHA aKTHBHA po6oTa Ha J1labopaTOpHOMY 3aHATTI oH-1auH -0,75
0aJIiB;

-opopMJyieHHS MPOTOKOJY (pe3yJsbTaTH, IX aHa/i3 Ta BHUCHOBKHU BiAnoBigHO m0 dopmu
3BITHOCTI, HaBeJleHOI B HAaBYaJIbHOMY MOCIOHUKY Ta BUKOHAHHS iHAMBIAyaJbHOTO 3aBAAaHHSA 11100
NOTOYHOI J1abopaTopHOi po6oTu) 1 6ais.

CucteMa oLiHIOBaHHA 0)OpPMJIEHHS NPOTOKOJIY:

basu KpuTepii o1jiHIOBaHHS
[ToBHe npaBusibHe 0pOPMJIEHHS pe3yabTaTiB 3a GOpMOIo,
HaBeJleHOI0 Y HaB4YaJIbHOMY NOCIOHUKY. [HAMBIAyaibHe 3aBaHHSA

10 BUKOHAHe NPaBUJIbHO, B IOBHOMY 00c3i. PO3ropHyTi BUCHOBKHM.
BifCyTHI IOMUJIKH.
[loBHe npaBUIbHE 0QOPMJIEHHS pe3yJbTaTiB 3a ¢OpMOIo,

0,8 HaBe/IeHOI0 Y HaBYaJIbHOMY NMOCIOHUKY. [HHUBilyaibHe 3aB/jaHHSA

BUKOHAHe NPaBUJIbHO, B TOBHOMY 06cs3i. PO3ropHyTi BUCHOBKH.
HasABHI He3HAYHI NOMMUJIKHU.

HenoBHe asie npaBuibHe 0QOpPMJIEHHS pe3y/bTaTiB 3a $OpMOI0,
0,6 HaBe/IeHOI0 Y HaBYaJIbHOMY NMOCIOHUKY. [HAMBIlya/ibHe 3aB/JaHHSA
BUKOHAHe NIPaBUJIbHO. B 0CHOBHOMY IIpaBUJIbHI BUCHOBKH.
HenpaBusibHO opopMiieHi pe3yibTaTH. I[HAUBiAya/ibHE 3aBAaHHS
0 BUKOHaHe HelpaBUJIbHO ab0 BifcyTHE. BifcyTHi abo HenpaBuJibHI
BUCHOBKH.

-yCHUKA abo0 NHUCbMOBUM 3aXUCT (HEOOOB'SI3KOBO), BUKJ/IOYHO B YaC MNpPHU3HAYEHUH
BUKJIaZayeM, ajie 710 JaTv HanucaHHsa MKP - 0,25 6auis;

-BiZICYTHICTb 0pOpPMJIEHOT0 BXiZJHOTO IPOTOKOJY (XiZ po60TH) — MiHyc 0,25 6asiB;

-3a HEBYACHO 3/1aHU poTokoJ — MiHyc 0,25 6aniB.

JlabopaTOpHUIN MPAKTUKYM 3apaxOBYETHCS, SIKLO CTYAEHT HabOpaB He MeHIle 9 6ajiB 3a
cemecTp. CTyZleHT, SKUM HabpaB MeHIle BKa3aHOI KiJIbKOCTi 6ajliB BBAaXKA€ETbCS TaKUM, L0 HE
BUKOHAB JIabOpPaTOPHUU NPAKTHUKYM i 10 eK3aMeHY He [0y CKAEThCS.

3. Moay/IbHUI KOHTPOJIb
Barosuii 6as - 20.

Moay/ibHa KOHTpPOJIbHa po60Ta MPOBOAATBCS OYHO abo0 AWCTaHIiHHO (B ryrJ-kjaci 3
KpPeJAUTHOr0 MOJYJI) i CKJIaAalThCsAd 3 3aBJAaHb, KiJIbKICTh IKMX MOXe KOJIMBaTHUCh. Kputepil
OLIHIOBAHHA Ta YMOBU INPOBeJEeHHA JUCTAHLIMHO JOBOJATHCA [0 CTYAEHTIB 3aBYacHO, Iepej,
KO>XHUM KOHTPOJIbHUM 3aX0/Z|0M.

MKP BUKOHYIOTBCA CTy[€HTaMHM TiIJIbKM 3a PO3KJaZOM, y BCTAHOBJIEHUW JJIA IPyNU 4ac,
(BUKJIIOUEHHS] - TepeHeceHHsI HalWCaHHSA rpynoi (abo OKpeMUX CTYJEHTIiB) B 3B'A3Ky 3
HeOoOXiIHUM JJOTPUMaHHSM 0e3MeKOBUX YMOB abo 3 MomnepeP)keHHSIM BHUKJ/aJada Ta odiniiHuM
NiITBEpJKEHHAM MPUYMHU BiJCYTHOCTI CTyJleHTa Ha HaNMCaHHI pa3oM 3 Tpynow) i He
NepenucyrThC.



CucreMa OILliHIOBaAHHS:
PiBeHb 3aCBOEHHHA

HaBYaJIbHOTO KpuTepii onjiHIOBaHHS
MaTepiany
«BIIMIHHO» NOBHI NpaBWJIbHI BiinoBifi (He MeH1e 95% BipHoi iHpopMauii)
«aIye RoBper -L[OCTaTHb(?"HOBHi B.i,le'IOB-i,EL-i (He meH1e 85% npaBuUJIbHOI
iHdopmalii), abo BiANOBIZi 3 HE3HAYHUMU HETOYHOCTSIMU
IlepeBaXKHO MOBHI BiANOBi/i (He MeHLIe 75% npaBU/IbHOI
«J106pe» iHdopMaliii), abo 4acTKOBO BiZjIOBi/li 3 HE3HAYHUMHU
HETOYHOCTSMHU
IlepeBaXKHO MpaBUJIbHI BifoBizi (He MeH1e 65% MpaBUJIbHOI
«3aJ0BIJIbHO» iHdopmMaliii), abo 4acTKOBO BiZjIOBi/li 3 HE3HAYHUMH
HETOYHOCTAMHU
IlepeBaXKHO MpaBUJIbHI BifnoBizi (He MeH1ie 60% npaBUIbHOI
«JlOCTaTHbO»

iHdopMallii), 3HaYHa YacTHHA HENOBHUX 200 3 HETOUHOCTSIMU
«HEe3a0BiIJIbHO» HelnpaBUJIbHI BiiNOBiJi 6isibiiie HiXXK HA 40% NUTaHb

[lifz yac Moay/JbHOI pPOOGOTH He [AOMYCKAETbCS BUKOPHUCTAHHS OyJb SKHUX Ta/KeTiB,
NiJIpYYHUKIB, KOHCIIEKTIB. Y pa3i HEBUKOHAHHS I[i€l yMOBU CTYZ€HT BiZicTOpoHIOETHCS Bijg MKP, 6e3
MOx1MBOCTI BUKOHAaTH MKP inmuMm pasom.

5. 3a0X04yBaJIbHi 6aJ1u:

v’ JlofaTKOBi 6a/1M BUCTABJISIIOTHCS BUKJIIOYHO 3a BUACHO 3/]aHi BUAH POGIT.

v’ JlekuifiHi 3aHATTA MOXYTb MPOBOJUTHCS a60 O4YHO, a0 OH-JAHH, B PEXUMIi BifieoKOHpepeHIil
(Zoom, Meet, BBB abo Telegram abowo). IlpoTsaroMm Jieklii JieKTOpoM OyAyTb 3ajlaBaTUCS
IUTAHHS, L0 CTOCYIOTHCA IOTOYHOI TEMHU 1 CTYAEHTH, L0 € CyXayaMH, B YaTi HalaloTb KOPOTKY
BiAnoBigb. TaKUM YMHOM Ha KOXKHiH 3 17 JIeKLil CTyIeHT 3MOKe OTpuMaTHh MakcuMyM 0,2 6aiiB,
TOO6TO BCbOro 3,4 f0JaTKOBi 6aJI.

v Ha okpeMux s1a6opaTOpHUX pO6OTAX, 32 OKpPeMi BU/U 3aB/laHb — 3@ BCi MaKCUMyM 3 GaslH.

Po3paxyHok wikaau (R) pelimuHey:
Cyma BaroBux 0aJliB KOHTPOJIbHUX 3aX0/[iB IPOTATOM CEMECTPY CKJIAJIAE:
Rc=12+18 + 20 = 50 6aiB.

Ex3ameHaliliHa ckyiafoBa uikaau gopiBHwoe 50% Bij Rc, a came 50 6astiB:

TakyuM YMHOM, peMTUHTOBA LIKasa 3 AUcHUIIiHY ckaaaae RD = Rc + Re = 100 6autiB.

Heo0bxigHOI0 yMOBOIO AOMYCKY /10 eK3aMeHY € 3apaxyBaHHs J1ab0paTOPHOIro NPakKTUKyMy (He
MeHIIe Hixk 9 6asiB) i pedTUHT He MeHIle 50 % Bij Rc, To6TO 25 6asiB.

Ek3aMeH CKJIa/laeTbC NHCbMOBO ab0 LLJISAXOM 3alOBHEHHs TIyrj-GopMHU B KJacC-pyMi
JuctumiiHg. KibKicTh MUTaHb B ek3aMeHaliiHoMy 6isieTi ctaHoBUTH 50. MakcuMasibHa KiJIbKICTh
6aJ1iB 3a Bi/INOBiZib HA O/iHE MUTAHHS AOPiBHIOE 1 6al.

ToyHa Ta MoOBHa BiNOBiAb Ha OfHE MMTAaHHA — 1 6aJ1.

HenoBHa Ta/abo HeTOYHA BiAMOBiAb Ha OJHe MUTAHHSA ab0 HempaBWJIbHA BiJNOBiAb Ha
NUTaHHA ab0 BiANOBiAb BificyTHSA — 0 6aiB.

MakcuMaJsibHa KiJIbKIiCTb 6asliB 3a ek3aMeHaliiHy po6oTy — Re =1 x 50 = 50 6auiB.

11 OTpYMaHHA CTYA€HTOM BiZINMOBIAHUX OL[IHOK MOT0 peUTUHTOBa oljiHKa RD nepeBogUTHCS
3riiHO 3 TabIUIEIO:

RD =R¢ + Re TpapuuiiHa ouiHKa
95...100 BiAMIHHO
85...94 fyKe ao6pe
75...84 nobpe
65...74 3a[0Bi/IbHO
60...64 AO0CTaTHbO




RD < 60 He3a40BiNIbHO
RD < 25

He AONYLLEHN

Mig yac BMKOHAHHA eK3aMeHaliiMHoi poboTN He A0MNYCKAETbCS CAMCYBAHHA, TOOTO BMKOPUCTAHHA byab
AKUX radyKeTiB, Nigpy4YHMKIB, KOHCMNEKTIB, a TaKoX 3aODOPOHEHO KOHCY/NbTYBaTUCb OyAb 3 KMm. Y pasi
HEBMKOHAHHA L€l YMOBM CTYAEHT BiACTOPOHIOETLCA BiZ, BMKOHAHHA eK3ameHauinHoi pobotun i byge
nepecknagaTh eK3aMeH y BigBeaeHUM ANA NepecknagaHHA yac.

MpW OTPMMAHHI HEe3aA0BINbHOI OLHKM CTYAEHT Ma€ nuwe 2 cnpobu ans nepesaadi y BignosigHoOCTI Ao
rpadiky nepecknagaHHsa 3aboproBaHoOCTEN.



