QE HauioHaAbHUI TEXHIYHUI YHiBepcuTeT YKpaiHu
«KUIBCbKUM MONITEXHIYHUWA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIo»

Kadegpa
6ioeHepreTuKuy,
6ioiHpopmaTmKu Ta
eKkobioTexHonorii

bioximiuHi Ta pi3nyHIi metoaun aHanisy B

b6ioTexHonorii

Pob6oua nporpama HaBuyanbHoi gucumnninm (Cnnabyc)

PiBeHb BULW,0i OCBiTH
Fany3b 3HaHb
CneuianbHictb

OcBiTHA nporpama
Cratyc gucumnnidm
®dopma HaBYaHHA

Pik nigroroBku, cemectp
O6car aucumunninm

CemecTpoBuii KOHTpONb/
KOHTPOJIbHi 3axoau

Po3knap 3aHATb

MoBa BUKnagaHHA
IHpopmauia npo
KepiBHUKa Kypcy /
BUKNaAadiB

Po3mileHHA Kypcy

PeKBi3anTK HaBYaZIbHOI AUCLUNAIHN

Apyeuii (mazicmepcokuli)
16 XimiyHa iHx#ceHepia ma 6ioiHxceHepis
162 biomexHonoezii ma bioiHxceHepiA
OHI1 biomexHonoaii
HopmamusHa
OyHa (OeHHa)
5 Kypc, OciHHili cemecmp
4 kpedumu, 36 nekuil, 18 cemiHapcbKUX 3aHAMb
3anik / ModynbHA KOHMposnbHa poboma /A1KP

http://schedule.kpi.ua /lekuii — 36 nekuid, 18 npakmuk 1,5 200 Ha muxcdeHb (1
30HAMMA HA 2 MUXCHI), NpakmuY4Hi — 1,5 200 Ha mucoeHeo.

YKpaiHCcbKa

NlekTop: K.m.H., cm.8uK., /leemyH lzop lzoposuy, kharn7428@gmail.com, men.
0675389990

CeMiHapcbKi: K.m.H., cm.8uK., /lesmyH lzop lzoposuy, kharn7428@gmail.com,
men. 0675389990

Google classroom Kod Kypcy ejputdn

Mporpama HaB4YaNbHOI AUCLUNAIHK

1. Onwuc HaBYaNbHOI AUCLUNAIHMY, ii MeTa, NpeaMeT BUBYAHHA Ta pe3y/ibTaTu HaBYaHHA

Onuc gucumnnaiHn. Mig vyac HaBYaHHA CTYAEHTU 03HAMOMAATLCA 3 BiIOXIMIYHMMM Ta PISUYHUMM METOAAMM
aHanisy, cneundikolo 3acTOCyBaHHA METOAIB ANA aHanisy abo BNAMBY Ha 060’€KT AoCAigxKeHHs,
03HAMOMAATLCA 3 KpUTEpiAMM BUBOPY MeToAIB aHaNi3y. 3HaHHA o4eprKaHi 3 Kypcy 4,03BONATb NPOBOAUTH
BM3HA4YeHHA Ta BnactmsocTi ¢parmenTie AHK, PHK, 6inkiB i iHWMX MoOneKyn, WO MatoTb 3HAYEHHA fK
maTtepianm abo LiNboBI PEYOBUHMU.

Meta HaBuyanbHOi gucumnniHu. MeTtoto € ¢GOpMyBaHHS Yy CTYAEHTIB KOMMETEHTHOCTeM: wWoa0
3aCTOCYyBaHHA MeTOAiB AN BM3HavyeHHA GionoriyHnx pevyoBuMH GOPMyBaHHA HABUYOK MPAKTUYHOIO
3aCTOCYBaHHSA UMX MeTo/iB, BUPOO/IEHHS yAB/IEHb MPO POJb Ta MiCLEe KOXHOro MeToAy aHanidy, Kputepiis
BMOOPY MeToAiB aHanisy neBHUX OO6’eKTIB, OTPUMAHHA GiONOriYHO-aKTUBHUX PEYOBUH Ta MPOAYKTIB
wnaxom biocnHtesy Ta/abo bioTpaHchopmaldlii.

3rigHO 3 BMMOramm OCBITHbO-HAyKOBOI nporpamun 3406yBadi BULLOI OCBITM MNOBWHHI 3aCBOITH
KOMMETEeHTHOCTI, AKMMM NOBMHEH 0BOAOAITK 3400yBauy:

3K 1. 3aaTHicTb NpoBeAeHHA AOCAIAKEHDb HA BiANOBIAHOMY PiBHi.
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®K 5. 3paTHicTb po3pobaaTK HOBI BioTeXHONOrIYHI 06’EKTU | TeXHONOTIT Ta NiABULLYBAaTN ePEeKTUBHICTb
iCHYIOUMX TEXHONOTM Ha OCHOBIi eKCnepumeHTanbHUX Ta/abo TeopeTUUYHUX AochigxeHb Ta/abo
KOMN’IOTEPHOr0 MOAENIOBAHHA;

®K 6. 3paTHICTb NNaHyBaTWM | BUKOHYBATU eKCNepUMeHTanbHi poboTn B ranysi bioTtexHonorii 3
BMKOPUCTAaHHAM Cy4acHUX 061agHaHHA Ta METOAIB, iIHTEepNpeTyBaTM OTPUMaHi AaHi HA OCHOBI CYKYMNHOCTI
CyYaCHWX 3HAHb Ta yaAB/IEHb NPO 06’eKT i NpeaMeT A0CNIAKEHHSA, POOUTU OBIPYHTOBAHI BUCHOBKY;

®K 9. 3paTHiCTb 3aCTOCOBYBATM Cy4acHi METOAM CUCTEMHOrO aHanily anA AOCNiAXKEHHA Ta CTBOPEHHSA
edeKTMBHUX BioTeXHONOrYHUX NPOLLECIB;

®K 10. 3paTtHicTb 3acTtocoByBaTM NpPo6/SIEMHO-OPIEHTOBAHI MeToAM aHanizy Ta OonTuMmisau,ii
6ioTeXHONOrYHNX NPOLECIB, YNPaBAiHHA BUPOOHULTBOM, MATU HABMYKM NPAKTUYHOIO BMPOBALKEHHA
HaYyKOBUX PO3PODOOK;

MpepmeT HaBYaZIbHOI AUCUMNAIHU: B3aEMO3B'A30K XiMiYHMX NPOLLECIB Ta SBULL, WO iX CYynpOBOAXKYIOTb,
KpuTepii MmoBipHOCTI nepebiry i HanpamneHocTi 6ioxiMiYHMX npoueciB, MeToaM CNoCTePEeKeHHsA
6ionoriyHMX npouecis Ta BU3HaAYeHHA 6yA0Bi 6i0NOrYHMX PEYOBUH, METOAM BM/IMBY HA NPOAYLEHTIB.

MpozpamHi pezynbmamu Ha8YAHHA.

MNPH 7. MaTu HaBWYKKW BUAiNEHHA, ineHTUdIKaii, 36epiraHHA, KynbTUBYBAHHA, iMmobinizauii
6ioN0riYHMX areHTiB, 34iMCHIOBAaTM ONTUMI3aLLi0 NMOXUBHUX CcepenoBULL, obMpaTM ONTUMANbHI
MeToAM aHanisy, BUAINEHHA Ta OYULWEHHA LiJbOBOro NPOAYKTY, BUKOPWUCTOBYIOUM CYYacCHI
6i0oTEXHONOrIYHI MeTOAM Ta NPUIAOMK, NPUTaMaHHI NeBHOMY HanpAmMy 6ioTexHoorii.

MPH 10. YnpoBagKyBaTh Hanbinbl epeKTUBHI BIOTEXHONOrIYHI MeToAN Ta NPUAOMM Y NPAKTUYHY
BMPOOHMYUY AifNbHICTD HAa OCHOBI OLIHKM edeKTUBHOCTI NepeaoBux BiOTEXHOOrIM Ta BpaxyBaHHSA
3aranbHUX TEHAEHLi PO3BUTKY HOBITHiX BiOTEXHONOrIN Yy NPOBIAHMX KpaiHax.

MNPH 13. OujiHOBaTX aKTyaNbHICTb A0CAIAMKYBAaHMX HAyKOBMX Mpobsiem, NpuAaaTHICTb BiAOMMUX
HAYKOBUX METOAIB ANA iX AOCNIAXEHHS Ha OCHOBI aHanily HasBHMX AaHux Ta nybaikauii y
NpOoBiAHNX BUOAHHAX.

MNPH 18. MaTn HaBWYKM BMKOPUCTAHHA MOJIEKYNAPHO-TEHETUYHUX TEXHOJOFIN ANA CTBOPEHHA
HOBWX BiONOriYHWNX areHTiB.

MNPH 20. BmiT BMKOPWUCTOBYBATM METOAM MOJIEKYNAPHOI BioiHXeHepil ANnA CTBOPEHHA HOBUX
6ioN0rivyHMX areHTiB.

2. TMpepekBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-/IOTiYHIA CXeMi HaBYaHHA 3a
BignoBigHOI0 OCBITHLOIO NPOrpamoto)

MpepekBiznTn: matn 6a308i 3HaHHA 3 Hioximii, unuTonorii, biodisnku.
MocTpeKBi3nTU: OTPMMaHi pe3ynbTaTh HaB4YaHHA ByayTb BUKOPUCTaHI B NiAroToBL,i Marictepcbkoi poboTu
Ta poboTn B nabopaTopiax Ta BUPOOHULTBI.

3. 3micT HaBYaNbHOI AUCUUNNIHU

Posgin 1. ®isnyHi metogm aHanisy
Tema 1.1. CeamMmeHTaLiHi meToaN
Tema 1.2. XpomaTorpadiuHi metoam
Tema 1.3. EnektpodopeTnyHi metoam
Tema 1.4. CneKkTpasbHi meToam
Tema 1.5. dnyopecueHTHi meToan
Po3gain 2. bioximivyHi meToamM aHanisy
Tema 2.1. Metoau AHK aHanisy
Tema 2.2. IMyHONOriYHIi meTOoAM



Tema 2.3. MeToau BUAINEHHA reHETUYHOIO MaTepiany 3 KNiTUH
Tema 2.4. 3acToCyBaHHA METOAIB aHaNi3y B Npouecax Ky/bTUBYBaHHA HiONOriYHNX areHTis

4. HasuanbHi matepianu Ta pecypcum

basoBa niteparypa:

1. KyyepeHko M.E., babeHtok HO.[. Ta iH. CyyacHi meToam BioXimiuHUX JOCNIAXKEHDb : HABYAIbHUM
nocibHuK. - Knis: PitocouioueHTp, 2001. - 424 c.
2. A.C.Mopos, /1.M.ABopcbKa, A.4./lyueswnd Ta iH. biodiznyHa Ta KonoigHa ximia. — BiHHnya: HOBA
KHUIA, 2007. - 600 c.
3. Muepgnos-letpocaH M.O., Nlebigb B.M., naskosa O.M., Enbyos C.B., lybuHa O.M., MaH4yeHKo B.T.
KonoigHa ximia. — Xapkis: ®onio, 2005. — 304 c
4. AdaHacbeBa K.C. Di3nyHi meToan B MoNeKynapHil reHetuui. Kuiscbkuii yHiBepcutet, 2016. — 127 c.
5. Mopos A.C., lyyesny A.4., ABopcbKa J1.[1. MegnyHa ximia. BngaHHa 2 — BiHHMUA: Hosa KHura, 2008. —
776 c.
6. Cneonob A.B. MonekynsapHa 6ionoria. — K.: BIL, «Kwuis. yH-T», 2008.
7. OctanyeHkKo J1.l., AHapinuyK T.P., babeHtok 0. 1. Ta iH. bioximisa. — K.: BML, «Kuis. yH-T», 2012.

JonomixKHa nitepartypa:
1. Twnb M.I., KOneswnu O.1., KosTyH C.I. bioTexHonorifa. — MMKONAiBCbKUIA AepKaBHWUI arpapHUiA

yHiBepcutet, 2012 -472 c.
2. Zahra Naz. Introduction to Biotechnology. -
https://www.researchgate.net/publication/284169166_Introduction_to_Biotechnology . 2015

HaByanbHUiIA KOHTEHT
5. MeToauKa onaHyBaHHA HAaBYa/IbHOI AUCLUNNIHU (OCBITHLOrO KOMMNOHEHTA)

5.1. JleKuiuHi 3aHATTA

Ne 3/n Ha3sBa Temu nekKuii Ta nepenik OCHOBHUX NUTaHb
(nepenik gupaKkTMUHKX 3ac06iB, NOCMNAHHA Ha NiTepaTypy Ta 3aBAAHHA Ha CPC)

Po3gin 1. ®isnuyHi meToam aHanisy

Bctyn B gucumunainy. CegumeHTauiiHi metoamn

®i3nyHi ocHoBM cegmumeHnTauii gna OHK ta PHK. LUBMakKicHa Ta piBHOBaXHa ceanMMeHTaLiA.
®i31YHI 3aKOHM B OCHOBI MeToAa.

Nitepatypa: 1

LieHTpudyryBaHHA.
BydepHi po3unHu. OcobnmBocTi WO NoB’A3aHi 3 po3fineHHAM (ppParmMeHTiB HYK/IEIHOBUX

2. KucaoT Ta 6inkiB 33 uncnom ceammenTalii. Buan ueHTpudyr. BUKopuctaHHa ueHTpudyr ana
PO3Ai/fIeHHA Ha 6i0TeXHONOTIYHUX BUPOOHULITBAX.
Nitepatypa: 1

OnNTUYHIi meToaM aHani3y.

TR MiKpoCcKoniB A1a BU3HAUYEHHA CTPYKTYp b6ionoriyHmx 06’ekTiB. byaosa mikpockonis
3. CBITAOBOro i TeMHOro NoaA. bygosa Ta NPMHUMN aHani3y CTPYKTYP KAITUH 32 4OMNOMOro
3abapsneHHA Ta dayopecueHuii. ABTomaTm3alia npouecy.

Nitepatypa: 1

XpomarorpadiuHi metogm.
4. OcHoBu xpomaTorpadii. Buan xpomatorpadii. Po3gineHHa pe4yoBMH 3a 4ONOMOToOL0
xpomartorpadii. MoxxaunsocTi xpomaTtorpadii 4na posaineHHs 6inkKiB i pparmeHTis




HYKNeiHOBMX KMcnoT. OcobamMBOCTI po3paxyHKy XpomaTorpadiuyHMx KONOH ANA BUAINEHHA
NPOAYKTiB 6i0NOrYHOro NOXOAKEHHS.
Nitepartypa: 2

EnektpodopeTnuHi Ta nonaporpadiuyHi metogm
3aranbHa Teopis enekTpodopesy. Enekrpodope 3 6iskiB Ta HYKNETHOBUX KUCNOT.

5. Enektpodope 3 y nynbcytouomy noni. CtauioHapHi pasun. Nonaporpadia i ii 3actocyBaHHA B
6ioTexHoNoriYHMX BUPOBHULTBAX.
Nitepartypa: 3
Buau enektpodopesy Ta ix npusHauyeHHsA.

6. KomeTHui enektpodopes. 2D-PAGE i 2D-DIGE metoan. MiTKn ans BU3HaYEHHA PEHOBUH.
Nitepatypa: 3
CneKTpanbHi metoamu
CnekTpodoTomeTpis HiNKiB Ta HYKNEIHOBMX KMCAOT. 3arafibHi NPUHUMNKW NOF/IMHAHHA CBiTAA

7. MoneKkynamu. Bname cTpyKTyp 6inKiB i HYKNEIHOBUX KMCNOT Ha iX CNeKTpaabHi BNaCTUBOCTI.
Niteparypa: 4
dnyopecueHTHi meToaun
OcHoBu dnyopecLeHTHOI Teopii. ABuwe payopecueHuii. Mapkepn Ta MeToam iX BHECEHHSA i

8. niabopy.

Nitepatypa: 4
Po3ain 2. bioximiuyHi meToaun aHanisy
Metogu AHK aHanisy

9. Mpupoaga AHK Ta PHK. NAP®- ta MNJ1P-aHani3. AHK-puHrepnpuHT. MNP ana PHK.
Nitepartypa: 5
AHK-mapkKepbl.

10, Bnan OHK mapkepis. STSs-mapkepwun. EST-mapkepu. Notl-STS-mapkepun. RAPD-mapkepwm.
Minbip Ta 3aCTOCYBaHHA MaPKEPIB A5 BU3HAYEeHHA moandiKalii Ta NoLWyKy NOC/iL0BHOCTEN.
Nitepartypa: 5
ImyHONOriYHi meTOAM.

11. OcHosu IPA. KinbKicHuit IPA-meToa. IMyHoenekTpodopes. IMyHOBNOTUHT.

Nitepatypa: 5
MeToau BUAINEHHA LiNbOBUX NPOAYKTIB 3 KNiTUH.
MpuHUMNK NiAroTOBKM BiomacK A0 BUAINEHHA KOMMOHEHTIB Ta PEYOBUH 3 KNiTUH. MeToaun

12. PYMHYBAHHA KNITWH i CTPYKTYp. MeToam 3aXuncTy LiboBOro NPpoAYKTY Bif, pyMHYBaHHA Ta
BTPATU PYHKLIM.

Nitepatypa: 5
MeToau BUAiNEHHA reHETUYHOro MaTepiany 3 KAiTUH.

13, OpeprKaHHA KniTMHIjIMX KynbTyp. PO34nHM gna pyinHyBaHHA MemMbpaH 3 MeTOH BUAINEHHA

reHeTUYHOro maTepiany.

Nitepartypa: 6

3acTocyBaHHA METOAIB aHanNi3y ANA KYNIbTUBYBAHHA 6ioN0OriYHMX areHTiB.

3acTocyBaHHA METOAIB aHANI3y ANA KYyNbTUBYBAHHA B Pi3HMX ymoBax. OCHOBHI NPUHUMMNK Ta
14. napameTpu NPoLECiB KyNbTUBYBAHHA. MPUCTPOiT KOHTPOO. YMOBM Ky/IbTUBYBAHHA Ta

paLioHanbHi MeToAM aHanNi3y OCHOBHMX NapameTpiB. AHai3 NpU aEpPOBHMX Ta aHAEPOBHMUX
cnocobax Ky/bTUBYBaHHS.




Nitepatypa: 6

15.

3acTocyBaHHA METOAIB aHaNi3y ANA KYyNbTUBYBAHHA 6aKTepiid.

Ocob6mnBOCTI KyNbTUBYBAHHA BaKTepiil. BUKOPUCTAHHA MeTOAIB aHani3y ANA Pi3HMX cUCTeEM
KyNbTUBYBaHHA BaKTepii. AHaNi3 KyNbTyp Ta acouiaLili 6akTepilt Ta MiKpoopraHiamis.
Niteparypa: 7

16.

3acTocyBaHHA METOAIB aHani3y ANA KYNbTUBYBAHHA KNITUH POC/VH.

Ocob6amnBOCTI KyNbTUBYBAHHA POCAMHHUX KNITUH. YMOBM HeobXiagHi gna ycniwHoro
KYJbTUBYBAHHA POCIMHHUX KNITUH. PITOrOPMOHM i iX BHECEHHA. MeToaM Hani3y Wo
BMKOPMCTOBYHOTHCA NPW BUPOLLYBAHHI KantoCHUX KyNbTyp. O6nagHaHHA ANA KOHTPOO Ta
aHanisy.

Niteparypa: 7

17.

3acTocyBaHHA METOAIB aHani3y ANA KYNIbTUBYBAHHA KNiTUH TBapUH.

Ocob6mnBOCTI KyNbTUBYBAHHSA KNITUH TBapuH. OcobaMBOCTI | NpoBeaeHHA aHani3y
NOXXMBHOTO CepeaoBULLA Y Pi3HUX MPOCTOPOBUX MONOXKEHHAX MPU KyNbTUBYBAHHI. Mpunaan
KOHTPOIO ANA NIATPUMKM a4eKBAaTHOTO MacoobMiHy Npu BUPOLLYBaHHI TKAHMH.
Nitepatypa: 7

18.

3acTocyBaHHA METOAIB aHaNi3y ANA KyNbTUBYBAHHA KNiTUH rpubis.

Ocob6mnBOCTI KyNbTUBYBAHHA KNITUH rpmbiB. BuaineHHA LinboBMx NpoayKTiB. AHani3
FPMBHUX KYNbTYp MNif Yac Ta NicaA KyJAbTUBYBAHHSA.

Nitepatypa: 7

5.2.

CemiHapCbKi 3aHATTA

Ne 3/n

Temun cemiHapCbKUX 3aHATb

1.

CeanmeHTaLiNHI meToam 2
1.Tvnun yeHTpudyryBaHHs.

XpomaTtorpadiyHi metogm

1.Po3paxyHOK TOYHOCTI.

2.bypoBa xpomatorpadiyHUX KOJIOHOK.

3.0cHOBI po3aineHHA pe4yoBUH XpomaTorpadieto.
Nitepartypa: 1-2

EnektpodopeTnyHi metogm 2
1.Po3ginenHa AHK ta PHK B enektpuyHomy noni
2. CrauioHapHi Ta pyxausi ¢asu.

Nitepartypa: 3-4

CneKtpanbHi metogmn 2
1. 3akoH byrepa /lambepTa bepa.

2. MepepaxyHOK pe3ynbTaTiB BUMiptoBaHb Aas 6iomoneryn.
Nitepartypa: 3-4

MoaynbHa KOHTPO/IbHa poboTa 2

Metogn OHK aHanisy 2
1. AHK ta PHK aHanis.
2. N4AP® ta NAP.
Nitepartypa: 5-6

IMyHONOriYHI meTOoAM 2
1. DA Ta MOro BUKOPUCTaHHA
Nitepartypa: 6-7

MeToamn BUAineHHA reHeTUYHOro MaTepiany 3 KNiTHH. 2




1. 3acTocyBaHHA METOAIB aHaNi3y B NpPoLecax KyAbTUBYBAHHA HionoriyHMX
areHTiB.

2. CTtBOpeHHA YMOB [ANnA KyAbTUBYBAHHA | BWKOPUCTAHHA METOAIB
KOHTPO/It0.

Nitepartypa: 8-9

8. Po3B’A3aHHA 33434 3 ANCLUMNAIHK 2

9. 3anik 2

6. CamocrTiiiHa poboTa cTygeHTa

1) CamocTitHa poboTa BKAtoYae niarotoBky Ao MKP — 4 rog. MiarotoBky Ao 3aniky — 6 rog,.
BukoHaHHa OKP — 10 roga.

- KinbKicTtb
Ne 3/n Hassa Temu, O BUHOCUTLCA Ha CAaMOCTiAHE OnpaLoBaHHA
roauH CPC
1. Po3rnaHyTu cegMumeHTauinHi meToam 4
2. Po3rnaHytn xpomartorpadiyHi metoan 4
3 EnektpodopeTtuyni metoamn. Metoamn 6esnepepBHOro po3aifNeHHs 4
' enekTpodopesom
4. Po3rnaHyTu cnekTpanbHi meToam 4
5. Po3rnanytn pnyopecueHTHi metoam 4
6. BusHaueHHA pparmeHTis AHK 4
7. 3actocyBaHHA IPA 4
8. 3acTocyBaHHA METOAIB BUAINEHHA rEeHETUYHOrO MaTepiany 4
9. Bubip meToais aHanisy Ana NneBHOro BUAY Ky/bTUBYBaHHSA 4
10 OcobnmBocTi Nigbopy MeToAiB aHanNi3y ANA KYAbTUBYBAHHSA Pi3HMX 4
' 6ionoriyHmx ob’eKTiB
11 Bu3aHaueHHA obnagHaHHA ANA NPOBEAEHHA aHani3y, Wo 4
' BMKOPUCTOBYETLCA HA peanbHUX BUPOOHMUTBaX
12 BMKOHaHHA BNpaB 3 BCTAHOBJIEHHA CUCTEM KOHTPOIO Ta )
' KY/IbTUBYBaHHSA

MoniTUKa Ta KOHTPONb
7. NoniTMKa HaBYaAbHOI AUCUUNNIHK (OCBITHBOrO KOMNOHEHTA)

Cuctema BMMOT, AKi CTaBNATbCA Nepeps, CTyAeHTOM:

e  BiABiAyBaHHA NEKUiMHUX Ta CEMiIHAPCbKUX 3aHATb € 000B’A3KOBOK CKNAA0BOK BMBYEHHA MaTepiany;
e Ha JieKuji BMKNaga4y KOPUCTYETbCSA BIACHMM MpPEe3eHTaliMHMM MaTepianom; BUKOPUCTOBYE Kaac Ha
nnatdopmi G suite for education ans BUKNagaHHA maTepiany NOTOYHOI NeKLUil, 4OAaTKOBOI iHbopMaLlii Ta
iHWe;

e ON15 BUCTYNY Ha CEMiHAPCbKOMY 3aHATTI CTYAEHT pobuTb A0NOBIAb 3 BUKOPUCTAHHAM Npe3eHTaLiMHUX
maTepianis, nicna Aonosigi BiANOBiAA€ Ha 3aNUTAHHA ayAUTOPIi Ta BUKNAAa4a;



e  HaMMCaHHA MOAYNbHOI KOHTPONbHOI Pob6OTK BiAOYBAETHCA HA OCTAHHbOMY NEKLIMHOMY 3aHATTI 6e3
3aCTOCYBaHHA AOMNOMIXKHUX 3ac06iB (MOBINbHI TenedoHM, NNaHWeTH Ta iH.);

e 330X04YyBasbHi 6anM BUCTABAAIOTLCA 33 Y4aCTb Y KOHKypCax PobIT eKONOoriYyHoro cnpAamMyBaHHA,
NiAroTOBKY OrNAAIB HAyKOBMX Mpaub UM BUCTYNM Ha KOHdepeHUiax 3 AO0NOoBiAAMM 332 TEMATUKOK
ancumnninuy. KinbKictb 3aoxovyBaHux 6anis He 6inbwe 10;

HenpuiHATHMMM Y HaBYaIbHIN AiANbHOCTI ANA CTYOEHTIB €:

1) MnariaT — HaBMUCHE 4M ycBiZOMNeHe onpuaogHeHHA (onybnikyBaHHS), NOBHICTIO abo 4acTKOBO,
yy»Koro TBOpy (Tekcty abo igeit) nig imeHem ocobu, AKa He € aBTOPOM LLbOro TBOPY, 6€3 HaNeXKHOoro
0bOpMNEHHA NOCUNAHb.

2) WaxpalicTBo, a came:

- danbcudikauisa abo dabpukauia iHbopmauii, HayKOBUX pe3ynbTaTiB Ta HACTyNHEe BUKOPUCTAHHSA iX B
aKagemiyHin poborTi;

- NigpobKa nianucis B OKYMeEHTax;

- BMKOPUCTAHHA Nif, YaC KOHTPONbHWUX 3ax0A4iB 3abOPOHEHUX AOMNOMINKHUX MaTepianiB abo TexHiYHUX
3ac06iB (Wnapranku, MiKPOHABYLWHUKN, TenedoHM, NAaHLWETH ToLWo);

- MOCUNIAHHA Ha NiTepaTypHi AXKepena, AKi He 6y10 BUKOpPMCTaHO B poboTi;

- CMUCYBAHHA NPU CKNAZAHHI Byab-AKOro BUAY KOHTPOIO;

- MPOXOAKEHHA NpoLeayp KOHTPOAIO 3HaHb MNiACTaBHUMM 0cobamm.

3) HecaHKuUioHOBaHa chiBnpaug, a came:

- HafaHHA AONOMOIM ANA 34IACHEHHA aKTy aKaAeMiYHOI HeYeCHOCTi — HaBMWUCHa YW YCBIAOMNEHA
Aonomora abo cnpoba ONOMOrM iHWOMY BUMHUTK aKT aKaZeMIYHOI HEYECHOCTI;

- NpuAab6aHHA B iHWKMX OCib UM opraHisauii 3 HaCTYNHMM NOAAHHAM K BJIACHMX PE3y/1bTaTiB HaBYa/IbHOI Ta
HAYKOBOI AiANbHOCTI (3BiTiB, pedepaTis, KOHTPOJIbHUX).

4) NponoHyBaHHA YM OTPMMAHHA HENPABOMIPHOI BUHAropoAm NP OLiHIOBAHHI pe3ynbTaTiB YChilIHOCTI,
BMKOHAHHA HaBYaNbHUX YN JOCNIAHULBKUX 3aBAAHD.

5) BUKOPUCTaHHA POAMHHUX ab0 CNyKOO0BUX 3B’A3KIB A1 OTPUMAHHA NO3UTUBHOI ab0 BULLLOT OLHKM Npu
CKNagaHHi byab-akoro BMAy NifACyMKOBOro KOHTpoato abo nepesar y pobori.

8. BuAM KOHTPO/IO Ta PEUTUHIOBA CUCTEMA OLIHIOBaHHA pe3y/bTaTiB HaBuyaHHA (PCO)

MOTOYHUI KOHTPO/Ib: HAaNMNCAHHA EKCNPEC-ONUTYBAHHA Ha JieKuinHux 3aHaTTax, MKP, [1IKP, aonosizi 3a
TeMaMM CEMIHAPCbKMX 3aHATb Ta BigNOBiAI HA MUTAHHA.

MOTOYHWNI KOHTPO/Ib: HAaMMCAHHA EKCMPEC-ONUTYBaHHA Ha NeKUiiHuX 3aHATTAX, MKP, aonosizai 3a Temamu
CEMiHAPCbKUX 3aHATD.

KaneHaapHU KOHTPO/b: NMPOBAAMUTLCA ABiYi Ha CEMECTP AK MOHITOPUHI MOTOYHOrO CTaHYy BMKOHaHHA
BUMOT cunabycy.

CemecTpoBUiIA KOHTPOIb: 3anik.

YMOBM 0NYCKY A0 CEMECTPOBOrO KOHTPOH: MiHIMaNbHO MO3UTUBHA OLHKA 32 MOAY/IbHY KOHTPOJIbHY
poboTy Ta BUCTYNM Ha CEMiHapi, @ TaKOXK cemecTpoBuit perTuHr binbwe 30 banis.

PEeTUHT CTyAeHTa 3 ANCUMNNIHN CKNaAa€eTbCA 3 6anis, WO CTYAEHT OTPUMYE 3a:

Bua Ta enemeHTM KoHTponto (Bug Kinbkictb Barosuit 6an Cyma 6anis no
pob6iT) €N1eMEHTY KOHTPOJIIO




MoTo4YHMI KOHTPONb

MKP 1 30 30
OKP 1 30 30
Jonosigb Ha cemiHapi 4 7,5 30
Bignosigi Ha ceMiHAPCbKMX 3aHATTAX 5 2 10
Bcboro 3a NOTOYHMUIU KOHTPOb 100

KaneHpapHuii KOHTpoONb
MNepwunit KaneHAAPHUA KOHTPOb 25
DOpyrnii KaneHgapHUA KOHTPO/Ib 55

CemecTpoBMUii KOHTPONb
3anik 60-100

2. Kputepii HapaxyBaHHA 6ani.:

2.1. BUKOHaHHA MOAYNbHOT KOHTPO/IbHOI po6oTn (MKP):

MakcrMmanbHa KinbKictb 6anis 3a MKP — 30. KoxkeH BapiaHT MKP mictutb 3 nuTtaHHA no 10 6anis
KOXHe.

Kputepii ouiHOBaHHA:

MNMoBHa i BipHa BigNoBigb Ha NuTaHHA — 10 6anis,

MpaBuabHa afie HENOBHA BiANOBIAb HA 3aNMUTAHHA, HAABHICTb HE3HAUYHMX NOMUAOK — 10 — 6 6anis;
CyTtTeBi nomunakM abo HenoBHa Bignosiab —5— 1 6anu.

BigcyTHa abo HenpasuabHa Bignosiab — 0 — 1 6anu.

Pob6oTa 3apaxoBY€eTbCA AKLWLO CTYAEHT HabMpae He meHLwe 18 6anis 3 30.

2.2. BUKOHaHHA A0MalUHbOT KOHTPObHOI poboTn (AKP):

MaKkcumanbHa KinbKicTb 6anis 3a AKP — 30. KoxeH BapiaHT AKP mictutb 3 3agavi no 10 6anis
KOKHa.

Kputepii ouiHOBaHHA:

MNoBHa i BipHa BignoBigb Ha NuTaHHA — 10 6anis,

MpaBuabHa afie HENOBHaA BiANOBIAb HA 3aNMUTAHHA, HAABHICTb HE3HAUYHMX NOMUAOK — 10 — 6 6anis;
CyTTeBi nomMmuAKM abo HenoBHa Bianosiab —5— 1 6anu.

BiacytHa abo HenpaBuibHa Bianosiab — 0 — 1 6anu.

PoboTa 3apaxoByeTbCA AKLLO CTYAEHT Habupae He meHlwe 18 6anis 3 30.

2.3. JonoBigb Ha ceMiHapCbKOMY 3aHATTI:

KoXHn cTyaeHT pobutb 4 40NO0BIAI MO 2 Ha KOXKHUI po3ain. MakcumanbHa KisibKicTb 6anis 3a Aonosigb

7,5.



Kputepii ouiHlOBaHHA:

Po3KkpuTTa Temn, NOMUAKK BiacyTHi — 7,5 6anis,

Tema po3KpuTa NOBHICTIO ane NPUCYTHI NOMUAKK — 7 — 6 Banu,
Tema He po3kpuTa abo BennKa Kinbkictb nomunok — 0 —5 6anun.
2.4. Bipnosigi Ha ceMiHapCbKOMY 3aHATTI:

MaKcumanbHa KifibKicTb 6aniB 3a BiANoBiAb Ha MUTaHHA HA CEMiHAaPCbKOMY 3aHATTI 2 6aan. MakcMmanbHa
KinbKicTb 6anis 3a Bci nuTaHHsa 10.

KpuTtepii ouiHlOBaHHA:

MpaBuabHa BiANoBiAb 6€3 NoMmuioK — 2 6anu.

BignoBiab 3 HE3HAYHMMM MOMUAKaMM abo HenoBHa — 1 6an.
HenpasunbHa Bignosigb — 0 6ani..

2.5. CemecTpoBMii KOHTPO/b

HanpuKiHui cemecTpy ymoBOK AOMNYCKY A0 3aniKy € MiHiIMAaZbHO MO3UTMBHA OLUJHKA 3@ MOAY/bHY
KOHTPO/IbHY pob60Ty, [loMallHIO KOHTPO/IbHY POBOTY, BUCTYNM Ha CEMIHaPI.

CTyAeHTU AKi BUKOHANM YMOBW AOMYCKY A0 CEMECTPOBOrO KOHTPO/IO | Habpanu 6inbwe 60 6anis MoXKyTb,
3a H6arKaHHAM, OTPUMATM 3a1iKOBY OLLIHKY BiANOBIAHO A0 YHIBEPCUTETCbKOI WKaNW.

CTyAeHTH, Wwo Habpanm meHwe 60 6anis 3a cemecTp B 060B’A3KOBOMY MOPALKY MAtOTb HAaNMCaTH 3aiKoBy
poboTy.

CTyaeHTH, Wo 6axkatoTb NiABULLNTM CBili cemecTpoBuii 6an i Habpanu binble 60 6anis 3a cemecTp MOXKYTb
NiABULLMTM 6an HanMCAHHAM 3anikoBoi poboTu. Mpu uboMy perTUHrosi 6ann, OTPUMaHI 3a cemecTp
06HynAlTbLCA.

3anikoBa poboTa BUKOHYETLCA Y NMCbMOBIN popmi Ta nepenbavae 5 nutaHb no 20 6aniB KOXKHe.

Kputepii ouiHOBaHHA:

MNoBHa Ta NpaBUbHA BiANOBIAb Ha 3anuTaHHA — 20 banis.

HeTouHocTi y Bignosigi abo He3HayHi nomuakm — 19 — 16 6anis.

BennKa KinbKicTb HE3HAYHMX MOMWNOK abo HenpaBUAbHO chOpMyAbOoBaHa Bignosigb — 15 — 12 6anis.

CyTTeBi NOMWAKM, BigNoBiAb HenpaBuabHa abo BiacyTHA — 11-0 6anis.

Pob6oTa 3apaxoBYyeTbCA AKLLO CTYAEHT HabMpae He meHLue Hix 60 3i 100 banis.

Tabauvuga BiANOBIAHOCTI PENTUHTOBMX BaniB OLIHKaM 3a YHIBEPCUTETCbKOIO LKANoI0:

Kinbkicms 6anie OuiHka
100-95 BiamiHHO
94-85 Lye nobpe
84-75 Lobpe
74-65 3310Bi/IbHO
64-60 JocTtaTHbO
MeHwe 60 He3aaoBinbHO
He BMKOHaHi ymoBu gonycky He gonyuweHo




9. [OopaTtkoBa iHpopmauia 3 gucumnniHm (OCBITHLOro KOMNOHEHTA)

® nepenik TeEOPeTUYHUX MUTaHb, AKI BUHOCATLCA HA CEMECTPOBMUIM KOHTPOAb (3anik) HaBeaeHO B
[oaaTtky 1;

® Ha NoYaTKy CeMEeCTpy BMK/IaZay aHaNi3ye iCHYOYi AMCTaHUIMHI KYpCcKu 3@ TEMAaTUKOK AUCUUNIHK
Ta NPOMOHYE NPONTK BiANOBIAHI 6E3KOWTOBHI Kypcu cTyaeHTam. [licna oTPUMaHHAM CTYAEHTOM
cepTndikaTy 3 YCNIWHOro NPOXOAMKEHHA AUCTAHLIMHUX YW OHNAMH KypciB 3a BiANOBIAHOM
TEMATUKOI, BUKIA[Ay 3aKPUBAE BiANOBIAHY YAaCTUHY Kypcy (cemiHapu um nekuii).

Po6ouy nporpamy HaB4YanbHOI gucumnaiim (cnnabyc):

CKknapeHo acucteHToM Kadeapu bioeHepreTuku, bioiHpopmaTUKM Ta eKoBioTeXHONOTIT, K.T.H., /IeBTyHOM
Iropem Iroposuyem

YxBaneHo Kadegpoto bioeHepreTukn, bioiHpopmaTMkM Ta ekobioTexHonorii (npotokon Ne 18 Bipg,
25.05.2023)

NoropykeHo MeToauuHoo Komicieto pakynbTeTy (npoTokon Ne 11 Big 26.06.2023)

Hopatok 1.

Mepenik TeOpeTUYHUX NUTAHb, AKI BUHOCATLCA Ha MKP:



1. Tunu ueHTpndyrysaHb. MOKNMBOCTI CEHAUMEHTAL,INHOIO PO3AiNEHHS.

2. Bicko3omeTpifa. 3aCcToCyBaHHA meToay.

3. ToHKowapoBsa xpomaTtorpadisa. ObmexkeHHA Ta MOXKANBOCTI MeToAYy.

4. AdiHHa xpomaTorpadis. TUNM B3aEMOAiIN MiXK MONEKYTaMUN B KONTOHLI.

5. loHoobMmiHHa xpomaTorpadisa. Tunu cTauioHapHMX Ba3 Aas ioHOOO6MiIHHOT xpomaTtorpadii.

6. lenb-dinbTpauinHa xpomatorpadia. TUnu KONIOHOK Ta cTauioHapHUX ¢a3 resb-dinbTpauiiHnx
KOJIOHOK.

7. Enektpodopes AHK. OcobaunsocTi renis Ta 6ypepHMx po3umnHiB. BepTukanbHa Ta ropusoHTabHa
KOMIpKa.

8. 2D-page enektpodopes. CTBOPEHHA rpafieHTiB y reni.

9. KomeTHui enektpodopes. MeTtoa nigrotoBku Nnpob ans npoBeaeHHA KOMETHOTO enekTpodopesy.
10. CnektpodoTomeTpina. POTOKO/IOPUMETP Ta CNEKTPOPOTOMETP BiAMIHHOCTI Ta noAibHOCTI anapari..
11. CnektpodoTomeTpia. 3aKOH 3a AKUM NPOXOAUTb BUSHAYEHHS ONTUYHOT NYCTUHMU.

12. MikpocKonif CBiT/I0BOro noA. 3aCToCyBaHHA Ta MOXANBOCTI meToay. CTPYKTYpU AKi MOXHa
po3rnagatv B CBITIOBOMY NOAI.

13. MiKpocKonia TeMHOBOro NoAA. 3acTOCYBaHHA Ta MOXAMBOCTI meToay. CTPYKTYpU AKi MOXHa
po3rnagaTu B TEMHOBOMY MO,

14. AndepeHuianbHa iHTepdepeHTHO-KOHTPACTHA MIKPOCKONiA. 3aCTOCYyBaHHA Ta MOXIMBOCTI MeToAy.
15. dayopurcueHTHa MiKpocKonis. 3aCToCyBaHHA Ta MOXKANBOCTI meToAy. CTPYKTYPU AKi MOXKHa
po3rnagaTtu npu 3abapsneHHi 6bapBHMKaMM.

16. MonimepasHa NaHUOroBa peakuis. KOMNOHEHTU HEOBXiAHI ANA NpoBeAeHHA peaKui.

17. MeToa BUAINEHHS KNITUHHUX CTPYKTYP Ta PEYOBMH 3 KNITUH. PyliHYBaHHA KNITMHHUX MemMmbpaH Tak
KOHTPO/b LbOro npouecy.

18. ImMyHObEepMEHTHMI aHani3. Po3MilLeHHSA Ta 3aKpiNaeHHA MOAEKYN Ha cnaigi. Bsaemogii mix
MOJIEKYIaMW NPU aHani3i.

JopaaTok 2.

Mepenik TeOpeTUYHUX NUTAHb, AKI BUHOCATLCA Ha 3aNiK:



1. ®i3nyHi meToau aocniaxKeHHA B bioTexHoorii. 3arasibHa xapakTepucTuKka ¢is. MeToais.
OcobanBoCTi ix BUKOPUCTaHHA ansa biomonekyn.

2. CeanmeHTauia. Metogm ueHTpudyryBaHHs B bionoriyHnx gocnigkeHHax. OCHoOBM
Teopii ceaumeHTauii. LUBMAKicHa Ta piBHOBa*kHa ceaumenTauia gna AHK ta PHK.

3. XpomatorpadiyHi metoamn aocnigxKeHHA B biotexHonorii. Tunm pianHHMX
xpomaTtorpadin. lenbdinbrpauia npm posgineHni ¢parmenTis JHK Ta okpemux reHis.

4. EnektpodoTOMETpUYHI meToan gocnigxeHHA. OCHOBHI NpUHLUMNK enekTpodopesy.
Tunu enekTpodopesy.

5. AKki meToan enekTpodopesy 3aCTOCOBYHOTLCA ANA PO34iNeHHA HYKNEIHOBUX KUCNOT Ta
6inkiB. Y yomy ocob6amMBICTb Ta BiAMIHHICTb TAaKUX METOA,B.

6. CnekTpanbHi metoamn gocnigxeHHs B biotexHonorii. CneKTpocKoniyHMm Ta
pagioizoTonHinn metoga,

7. CnekTpockonisa YO, |4, KombiHOBaHOro po3citoBaHHS.

8. dnyopecueHTHa cnekTpockonis. Teopis ¢ayopecueHLii. Pe3o0HaHCHe nepeHeceHHs
eHepril.

9. EnektpoximiuHi metoam aHanisy. KoHaykrometpia. MoteHuyiomeTpia. NMonaporpadis.
OcobanBocTi NoB’A3aHi 3 BUKOPUCTAHHAM METOAIB ANS HYKNEIHOBMX KUC/IOT Ta CNOMYK
YYTAMBUX A0 BNAMBY €/IEKTPMUYHOIO NOAA.

10. MiKpocKonivyHi meToam aocnigXeHHA. BUSHaYEHHA KNITUHHUX CTPYKTYP, HYKNETHOBUX
KMCNOT Ta OKpemumx BinKiB 3a 4ONOMOro0 MiKpOCKoTil.

11. KynbTnBYBaHHSA KNiTKMH Ta npoTonnacTiB. OcobAMBOCTi Ky/IbTUBYBAHHA €YKAPiOTUYHUX
i MPOKAPIOTUYHUX KNITUH.

12. KnituHHMI umkn. Wnaxm gocnigeHHA ctaHy KyabTypu. OaepaHHSA CUHXPOHI30BaHOI
KYAbTYpW.

13. Metoan AHK aHanisy MNAP® Ta MNJIP aHanis.

14. MapKepu npwu 3actocyBaHHi MNJ1P.

15. ImyHONOrivyHi meToan. BUKOPUCTAHHA Ta CTBOPEHHA aHTUIEHIB.

16. 3acTocyBaHHA eKcnpec aHanisy.

17. dnyopecueHTHa Mmikpockonia. 3abapsneHHs b6inkiB, opraHen Ta HYKNEIHOBUX KUCNOT
ONA [OCNIAXKEHHA iX BNAaCTUBOCTEMN.

JopaaTok 3.
3agavi OKP.



B3ATW BenUKMHY X 3a NOPAAKOBI HOMEP Y CIMCKY rpynu

3apaval

Po3paxyBaTn NPOLEHTHMI BMICT gieTunoBoro edipy Ta eTaHoNy Yy BiAroHi nicna peakuii otpumanHsa 1,3
6yTagieHy. K BHYTPIWHIN cTaHAAPT BUKOPUCTOBYBAIM AUMETUNKETOH
3aranbHa maca Bigrony: ((100 — 2,5X)/2) r

Maca aumeTunKkeToHy: (3aranbHa maca Bigrony/5,4) r

Maowa niky aumeTnnkeToHy: (Ina X<10 S=300, X>10 $=200) mm?
Mnowa niky edipy: (3aranbHa maca BiaroHy/2) mm?2

Mnowa niky etaHony: (20X) mm?

MonpaBoYHi KoedilieHTH:

K aumeTtunketony = 0,74

K etaHony = 0,64

K edipy = 0,68

3apgava 2

PospaxysaTtun Yucno teopetnuHmx Tapinok (N) Ta sucoty niky (H) ana xpomatorpada 3 HacTynHUmMMU
MOKasHUKamMMu:

Lsunakictb nogaui Hocia: 90 cm® /x8

BiacTaHb Bif, TOUKM NOYaTKy A0 BEPLUMHM NiKY: tr = (200-3X)

[na X<10 po3paxyHOK BeAeTbCA ANA cepegmHu niky. (Hos ) (y dopmyni 5,54) WunpuHa: (20+X)

Ona X>10 po3paxyHOK BeAeTbCA A8 NOBHOT WUpUHU Niky. (1) (y dopmyni 16) LnpuHa: (35-X)
LoBunHa KonoHku: Ona X<10 200 cm, Ona X>10 175 cm.

BiacTaHb Big TOYKM NOYATKY A0 BUXoAy rasy Hocia Ana X<10 7 mm, Ona X>10 5 mm.

3apava 3

Po3paxyBaTu WBMAKICTb PyXy YaCTUHKK BinKa (V) y LeHTpudysi 3 HacTyNHUMU JaHUMK:
Yucno cegumenTauii 6inka: : (40-X) ceenbepr.

Paaiyc potopa 8 cm.

BigHocHa KyToBa weuaKictb: Ana bb — 25000, BT — 20000, 6M — 17000, bl — 30000, BE-15000



