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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-NpodeciiHoi nporpamu 3406yBadi BMLOI OCBITM NMOBWHHI 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. ®opmyntoBaTH i OLiIHIOBATU BUMOrM, OBFPYHTYBATM BUXigHY CMPOBMHY, maTepianun Ta
HaniBNpoAyKTM BiaNoBiAHO [0 YymoB 6iOTEXHO/MOrYHOrO BUMPOOHMUTBA 3  ypaxyBaHHAM
TEXHONONMYHMX Ta iHWNX HEBU3HAYEHOCTEMN.

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

MPH 19. YMiT1 BUMKOPUCTOBYBATU MONEKYNAPHO-6i0NOriYHI TEXHONOTiT AN CTBOPEHHA Ta aHanisy
HOBWX BiONOriYHMX areHTiB.

MPH 20. BmiT BMKOPWUCTOBYBATM METOAM MOJIEKYNAPHOI BioiHXeHepil ANnA CTBOPEHHA HOBUX
6ioN0oriyHMX areHTiB.

2. TMpepekBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-/IOTiYHIA CXeMi HaBYaHHA 3a
BignNoBigHO0 OCBITHLOIO NPOrpamolto)

MpepekBiznTn: matn 6a30Bi 3HaHHA 3 Hioximii, unuTonorii, 6iodisnku.
MocTpeKBi3nuTU: OTpMMaHi pe3ynbTaTh HaBYaHHS ByayTb BUKOPUCTaHI B MiAroToBL MaricTepcbKoi pobotn
Ta poboTn B nabopaTopiax Ta BUPOOHULTBI.

3. 3micT HaBYaNbHOI gUCUUNNIHU

Posgin 1. ®isnyHi metogm aHanisy
Tema 1.1. CeamMmeHTaLiHi meToaN
Tema 1.2. XpomaTorpadiuHi metogm
Tema 1.3. EnektpodopeTnyHi metoam
Tema 1.4. CneKkTpasbHi meToam
Tema 1.5. dnyopecueHTHi meToan
Posgain 2. bioximiuyHi meToan aHanisy



Tema 2.1. Metoaun AHK aHanisy

Tema 2.2. IMyHONOriYHi meTOoAM

Tema 2.3. MeToau BUAINEHHA reHETUYHOIO MaTepiany 3 KNiTUH

Tema 2.4. 3acToCyBaHHA METOAIB aHaNi3y B Npouecax Ky/ibTUBYBaHHA HiONOrYHUX areHTis

4. HasuanbHi matepianu Ta pecypcum

basoBa niteparypa:

1. KyyepeHko M.E., babeHtok HO.[. Ta iH. CyyacHi meToam 6ioximiuHUX JOCNIAXKEHD : 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-letpocsaH 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. Kniscbkuii yHiBepcutet, 2016. — 127 c.
5. Mopos A.C., lyuesuny 4.4, AsopcbKa J1.11. MeguyHa ximia. BugaHHa 2 — BiHHMuA: Hosa KHura, 2008. —
776 c.
6. CnBonob A.B. MonekynapHa 6ionoris. — K.: BIL, «Kuis. yH-T», 2008.
7. OctanyeHkKo J1.1., AHapinuyK T.P., BabeHrtok 0. [1. Ta iH. Bioximis. — K.: BML, «Kuis. yH-T», 2012.

JonomixKHa nitepartypa:
1. Twab 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

HaBYyanbHUA KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNNIHU (OCBITHBOrO KOMMNOHEHTA)

5.1. JleKuiuHi 3aHATTA

Ne 3/n Ha3sBa Temu nekKuii Ta nepenik OCHOBHUX NUTaHb
(nepenik gnpaKkTMUHKX 3ac06iB, NOCMNAHHA Ha NliTepaTypy Ta 3aBAaHHA Ha CPC)

Po3gin 1. ®isnuyHi meTogm aHanisy

Bctyn B gucumunainy. CegumeHTauiiHi metoamn

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

Nitepatypa: 1

LleHTpudyrysaHHs.
BydepHi po3unHu. OcobnmBocTi WO NoB’A3aHi 3 po3aineHHAM (ppParMeHTiB HYK/IeIHOBUX
2. KucaoT Ta 6inkiB 33 uncnom ceammenTalii. Buam ueHTpudyr. BUKopuctaHHa ueHTpudyr ana

PO3Ai/fIeHHA Ha 6i0TeXHONOTIYHUX BUPOOHULITBAX.
Nitepatypa: 1

OnNTUYHi meToaM aHani3y.

TN MiKpocKoniB A1a BU3HAUYEHHA CTPYKTYp BGionoriyHmx 06’ekTiB. byaosa mikpockonis
3. CBITAOBOro i TeMHOro NoaA. bygosa Ta NPMHUMN aHani3y CTPYKTYP KAITUH 32 4OMNOMOro
3abapssieHHA Ta dyopecueHLii. ABTomaTmsalia npouecy.

Nitepatypa: 1

XpomarorpadiuHi metogm.




OcHoBu xpomatorpadii. Buan xpomatorpadii. Po3gineHHA pevyosumH 33 LONOMOroto
xpomatorpadii. MoxaunsocTi xpomaTtorpadii ana posaineHHa 6inkis i parmeHTis
HYKNEIHOBUX KNCNOT. OcOBAMBOCTI pO3paxyHKy XpomaTorpadiuHMX KONOH ANA BUAINEHHA
NpPoAyKTiB 6i0N0riYHOro NOXoAKeHHA.

Nitepartypa: 2

EnekTtpodopeTnyHi Ta nonaporpadiyHi metoau
3aranbHa Teopia enekTpodopesy. Enektpodope 3 6inKiB Ta HYKNEIHOBUX KUCNOT.

5. Enektpodope 3 y nynbcytodomy noni. CrauioHapHi ¢asun. Monaporpadis i ii 3acTtocyBaHHA B
6ioTexHoNoriYHMX BUPOBHULTBAX.
Nitepatypa: 3
Buau enektpodopesy Ta ix npusHaueHHsA.

6. KomeTHu enektpodopes. 2D-PAGE i 2D-DIGE meTtogn. MiTKM a4ns BU3HAYEHHA PEYOBUH.
Nitepartypa: 3
CneKTtpanbHi metoau
CnektpodoTomeTpin HiNKiB Ta HYKNEIHOBUX KUCNOT. 3araNbHi NPUHLMMIM NOTIMHAHHA CBiTAA

/- Monekynamu. Bname cTpyKTyp 6inKiB i HYKNEIHOBUX KMCNOT Ha iX CNeKTpaabHi BAACTUBOCTI.
Niteparypa: 4
dnyopecueHTHi meToaun
OcHoBu dnyopecueHTHOI Teopii. Asuwe payopecueHuii. MapKepu Ta METOAM iX BHECEHHA i

8. niabopy.

Niteparypa: 4
Po3pgin 2. BioximiuHi meToaMn aHanisy
Metogu AHK aHanisy

9. Mpupoga AHK ta PHK. NAP®- ta MNJ1P-aHanis. JHK-duHrepnpunHt. NP ana PHK.
Nitepatypa: 5
AHK-mapkepbl.

10. Buaon OHK mapkepis. STSs-mapkepu. EST-mapkepu. Notl-STS-mapkepu. RAPD-mapkepw.
Minbip Ta 3acTOCYBaHHA MapKepiB Aa5 BU3HAYEHHA moandiKauii Ta NowyKy NOCAiA0BHOCTEN.
Niteparypa: 5
ImyHoOnoriyHi metogu.

11. OcHoBsu IPA. KinbKicHuit IPA-meToa,. ImyHoenekTpodopes. IMyHOBNOTUHT.

Nitepatypa: 5
MeToau BUAiNEHHA LiNbOBUX NPOAYKTIB 3 KNiTUH.
MpuHUMNK NigroToBKM BiomacK 40 BUAINEHHA KOMNOHEHTIB Ta PEYOBUH 3 KNiTUH. MeToaun

12. PYMHYBAHHA KAITUH i CTPYKTYp. MeToam 3aXUCTy LiNbOBOro NPoAyKTy Bif pyNHYBaHHA Ta
BTPaTU QYHKLIN.

Nitepatypa: 5
MeTtoau BUAiINEHHA FTEHETUYHOrO MaTepiany 3 KNiTUH.
13, OpeprKkaHHA KﬂiTVIHIjWIX KynbTyp. PO3unHKn ana pyiiHyBaHHA membpaH 3 MeTOo BUAiNEHHA
reHeTUYHOro maTepiany.
Nitepatypa: 6
3acTocyBaHHA METOAIB aHanNi3y ANA KYNIbTUBYBAHHA 6ioN0OriYHMX areHTiB.
14. 3acTocyBaHHA METOAIB aHaNi3y ANA KyAbTUBYBAHHA B PisHUX ymoBax. OCHOBHI NpUHLMUNN Ta

napameTpu NPOLLECIB KyNbTMBYBaHHSA. MPUCTPOT KOHTPO/IIO. YMOBU KybTUBYBaHHSA Ta




paLuioHaNbHi MeToAM aHaNi3y OCHOBHMX NapameTpiB. AHaI3 Npu aepobHMX Ta aHAEPOBHUX
cnocob6ax KynbTUBYBAHHS.
Nitepartypa: 6

15.

3acTocyBaHHA METOAIB aHanNi3y ANA KYNbTUBYBaHHA 6aKTepiii.

Ocob6mnBOCTI KyNbTUBYBAHHA BaKTepiil. BUKOPUCTAHHA MeTOAIB aHani3y ANA Pi3HMX cUCTeM
Ky/IbTUBYBaHHS GaKTepiit. AHani3 KyAbTyp Ta acoujalii bakTepili Ta MikpoopraHiamis.
Niteparypa: 7

16.

3acTocyBaHHA METOAIB aHaNi3y ANA KY/IbTUBYBAHHA KNiTUH POC/IUH.

Ocob6mnBOCTI KyNbTUBYBAHHA POCAMHHUX KNITUH. YMOBM HeobXxiagHi gns ycniwHoro
KY/IbTUBYBAHHA POCINHHUX KNITUH. QiTOrOpMOHMU i ix BHECEHHA. MeToan Hanisy Wwo
BMKOPUCTOBYOTbCA MPW BUPOLLYBaAHHI KAaNOCHUX KynbTyp. O6nagHaHHA oA KOHTPOAIO Ta
aHanisy.

Niteparypa: 7

17.

3acTocyBaHHS METOAIB aHaANi3y AN KYNAbTUBYBAHHA KNiTUH TBapUH.

OcobMBOCTI Ky/IbTUBYBAHHA KNITUH TBapUH. OcobaMBOCTI i NpoBeAeHHS aHanisy
NOXMBHOTO CepefoBULLA Y Pi3HUX NPOCTOPOBUX NOJIOKEHHAX MPU KYyNAbTUBYBaHHI. Mpunagm
KOHTPOIO ANA NIATPUMKM a4eKBAaTHOTO MacoobMiHy Npu BUPOLLYBaHHI TKAHMH.
Nitepatypa: 7

18.

3acTocyBaHHA METOAIB aHaNi3y ANA KYyNbTUBYBAHHA KNiTUH rpubis.

Ocob6MBOCTI KyNIbTUBYBAHHA KNITUH rpubiB. BuaineHHA UifboBUX NpoAyKTiB. AHani3
FPUOBHMX KyNbTyp Mif Yac Ta Nicaa KyNbTUBYBAHHA.

Nitepatypa: 7

5.2.

CemiHapCbKi 3aHATTA

Ne 3/n

Temu CeMiHapCbKMX 3aHATb

1.

CeagMmeHTaUiMHI meToAM 2
1.Tvnun yeHTpudyryBaHHs.

XpomaTtorpadiyHi metogm

1.Po3paxyHOK TOYHOCTI.

2.bypoBa xpomaTtorpadiyHUX KOJIOHOK.

3.0CHOBI po3aineHHA pevyoBUH XpomaTorpadieto.
Nitepartypa: 1-2

EnektpodopeTnyni metogm 2
1.Po3gineHHa AHK ta PHK B enektpuyHomy noni
2. CtauioHapHi Ta pyxausi pasu.

Nitepartypa: 3-4

CneKtpanbHi metoamn 2
1. 3akoH byrepa JlambepTa bepa.

2. MepepaxyHOK pe3ynbTaTiB BUMiptOBaHb A5 6iomoneryn.
Niteparypa: 3-4

MoaynbHa KOHTPO/IbHa poboTa 2

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




6. IMyHONOrIYHI meToaM 2
1. I®A Ta MOro BUKOPUCTaHHA
Nitepartypa: 6-7

7. MeToan BUAINEHHA FTeHETUYHOro MaTepiany 3 KAIiTHH. 2
1. 3acTocyBaHHA METOAIB aHani3y B NpoLecax KyAbTUBYBaHHA 6ioN0OriYHNX
areHTiB.

2. CTBOpeHHA YyMOB ANA Ky/NbTUBYBAaHHA | BUKOPWUCTAHHA MeTOZ4iB
KOHTPOIO.

Nitepartypa: 8-9

8. Po3B’A3aHHA 33434 3 ANCLUMNAIHK 2

9. 3anik 2

6. CamocrTiiiHa poboTa cTygeHTa

1) CamocTiliHa poboTta BKato4vae niarotoBky Ao MKP — 4 ropa. Migrotosky Ao 3aniky — 6 rog,.
BukoHaHHA AKP — 10 roa.

- Kinbkictb
Ne 3/n HasBsa Temu, LLLO BUHOCUTLCA Ha CAaMOCTiHE onpaLoBaHHA
roamH CPC
1. Po3rnaHyTn cegMmeHTaLiHi meToam 4
2. Po3rnaHytn xpomartorpadiyHi metoan 4
3 EnektpodopeTtuyni metoamn. Metoamn 6esnepepBHOro po3aifNeHHs 4
' enekTpodopesom
4, Po3rnaHyTn cnekTpanbHi meToam 4
5. Po3rnanytn dnyopecueHTHi metoam 4
6. Bu3HauyeHHA pparmeHTis AHK 4
7. 3actocyBaHHA IPA 4
8. 3acTocyBaHHA METOAIB BUAIIEHHA TEHETUYHOrO MmaTepiany 4
9. Bnbip meToAiB aHanisy gna NeBHOro BUAY Ky/JbTUBYBaHHA 4
10 OcobnmBocTi Nigbopy MeToAiB aHanNi3y ANA KYAbTUBYBAHHSA Pi3HMX 4
' 6ionoriyHmx ob’eKTiB
11 Bu3HaueHHA obnagHaHHA ANA NPOBEAEHHSA aHaNi3y, Wo 4
' BMKOPUCTOBYETHCA Ha pPeasibHUX BUPOOHULTBAX
12 BMKOHaHHA BNpaB 3 BCTAHOBJIEHHA CUCTEM KOHTPO/IIO Ta )
' KY/IbTUBYBaHHSA

MoniTMKa Ta KOHTPO/b
7. NoniTMKa HaBYaAbHOI AUCUUNAIHK (OCBITHBOrO KOMMNOHEHTA)

Cuctema BMMOT, AKi CTaBAATLCA Nepes, CTyAeHTOM:
e  BiABiAYyBaHHA NEKUiMHMX Ta CEMIHAPCbKMX 3aHATb € 060B’A3KOBOKO CKNAA0BOIO BUBYEHHA MaTepiany;



e Ha JIeKUii BUKNA[A4Y KOPUCTYETLCA BIACHUM MpPe3eHTaLiMHMM MaTepiaioM; BUKOPUCTOBYE Kaac Ha
nnatdopmi G suite for education ana BMkNagaHHA maTepiany NOTOYHOT NeKLii, 40AATKOBOI iHPpopMaLLii Ta
iHLWe;

e [NA BUCTYNY Ha CEMIHAPCbKOMY 3aHATTI CTYAEHT pobuTb AOMNOBIAb 3 BUKOPUCTAHHAM Npe3eHTaLLiMHMX
maTtepianis, Nicna AONOBIA| BiANOBIAAE HA 3aNMUTAHHA ayAMTOPIi Ta BUKNAAaYa;

e HAMWCaHHA MOAY/NbHOI KOHTPOJIbHOI POBOTKU BiAOYBAETLCA HA OCTAHHBOMY JIEKLIMHOMY 3aHATTI 6e3
3aCTOCYBaHHA AOMNOMIXKHMUX 3ac06iB (M0bINbHI TenedoHM, NNaHWEeTH Ta iH.);

e  330XO04YyBasbHi 6anM BUCTABAAIOTLCA 33 Y4aCTb Y KOHKypCax PobIT eKOoNOoriyHoro cnpAamyBaHHA,
NiAroTOBKY OrNAAIB HAyKOBMX MNpaub UM BUCTYNM Ha KOHdepeHLUiax 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 HaNeKHOoro
0bOpPMNEHHA NOCUNAHb.

2) LWWaxpalicTBO, a came:

- danbcudikauisa abo dabpukauia iHbopmauii, HayKOBUX pPe3ynbTaTiB Ta HACTyNHEe BUKOPUCTAHHSA iX B
aKagemiyHin pobori;

- NigpobKa nmianucis B JOKYMeEHTax;

- BUKOPWUCTAHHSA Mif, YaCc KOHTPOJIbHMUX 3ax04iB 3aOOPOHEHMX AOMOMIKHUX MaTepianiB abo TexHiYHUX
3ac06iB (Wnapranku, MiKPOHABYLWHUKN, TenedoHM, NAaHLWETH TOLW);

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

- CMUCYBAHHA NPU CKNAJAHHI Byab-AKOro BUAY KOHTPOIO;

- MPOXOAXKEHHA NpoLeayp KOHTPOIO 3HaHb NiACTaBHUMM 0cobamm.

3) HecaHKuUioHOBaHa chiBnpaug, a came:

- HafaHHA AONOMOrM ANA 34IACHEHHA aKTy aKaAeMiyHOI HeYeCHOCTi — HaBMWUCHa YW YCBIAOMNEHA
aonomora abo cnpoba 4ONOMOrM iHWOMY BUMHUTM aKT aKaAeMiYHOi HEYEeCHOCTI;

- NpnAb6aHHA B iHWKMX OCib UM opraHi3auii 3 HaCTYNHMM NOAAHHAM AK BIACHMX Pe3y/1bTaTiB HaBYaIbHOI Ta
HAYKOBOI AiANbHOCTI (3BiTiB, pedepaTis, KOHTPOJIbHUX).

4) NMponoHyBaHHA YM OTPMMAHHA HEMPABOMIPHOI BUHAropoAm NP OLiHIOBAHHI pe3ynbTaTiB YChilWHOCTI,
BMKOHAHHA HaBYa/IbHUX YW JOCNIAHULBKUX 3aBAAHb.

5) BUKOPUCTaHHA POAMHHUX ab0 CNyKO0BUX 3B’A3KIB A1 OTPUMAHHA NO3UTUBHOI ab0 BULLLOT OLIHKM Npu
CKNaAaHHi byab-akoro BMAy NifACyMKOBOro KOHTpoato abo nepesar y pobori.

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

MOTOYHWUIA KOHTPO/Ib: HAaNMCaHHA eKCnpec-onUTyBaHHA Ha neKkuinHux 3aHaTtTax, MKP, IKP, nonosiai 3a
TeMaMM CEMiIHAPCbKUX 3aHATb Ta BiANOBIAI HA MUTAHHA.

MOTOYHUI KOHTPO/Ib: HAaMMCaHHA EKCNPEeCc-ONUTYBaHHSA Ha NIEKLUiMHUX 3aHATTAX, MKP, nonosiai 3a Temamu
CEMiHAPCbKUX 3aHATD.

KaneHaapHU KOHTPO/b: NPOBAaAMUTLCA ABiYi Ha CEMECTP AK MOHITOPUHI NMOTOYHOrO CTaHYy BMKOHaHHA
BUMOT cunabycy.

CemecTpoBUIA KOHTPOIb: 3anikK.

YMOBM A0NYCKY A0 CEMECTPOBOrO KOHTPOHO: MiHIMaNbHO NMO3UTUBHA OLHKA 32 MOAY/IbHY KOHTPOJIbHY
poboTy Ta BUCTYNM Ha CEMiHapIi, @ TaKOXK cemMecTpoBUi perTuHr binbwe 30 banis.



PenTUHr cTyaeHTa 3 AUCUMNAIHW CKNaaaeTbCA 3 6aniB, WO CTYAEHT OTPMMYE 3a:

Bua Ta enemeHTM KoHTpoAto (Bug Kinbkictb Barosuit 6an Cyma 6anis no
po6iT) €/1eMEHTY KOHTPOIO

MoTo4YHUIA KOHTPOIb

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

KaneHpapHUii KOHTPOAb

MNepwunit KaneHZAPHUIA KOHTPOIb 25

DOpyrnii KaneHgapHUA KOHTPO/Ib 55

CemecTpoBMUii KOHTPONb

3anik 60-100

2. Kputepii HapaxyBaHHA 6ani.:
2.1. BUKOHaHHA MOAYNbHOT KOHTPObHOI po6oTn (MKP):

MakcumanbHa KinbkicTb 6anis 3a MKP — 30. KoxkeH BapiaHT MKP mictntb 3 nutaHHA no 10 6anis
KOXHe.

Kputepii ouiHOBaHHA:
MNoBHa i BipHa BigNoBigb Ha NUTaHHA — 10 6anis,
MpaBuabHa afie HENOBHA BiANOBIAb HA 3aNMUTAHHA, HAABHICTb HE3HAUYHMX NOMUAOK — 10 — 6 6anis;
CyTTeBi nomunakM abo HenoBHa Bignosiab —5— 1 6anu.
BigcyTHa abo HenpasuabHa Bignosiab — 0 — 1 6anu.
PoboTa 3apaxoByeTbCA AKLLO CTYAEHT Habupae He meHLe 18 6anis 3 30.
2.2. BUKOHaHHA A0MallHbOI KOHTPOIbHOI po6oTu (OKP):

MaKkcumanbHa KinbKicTb 6aniB 3a [IKP — 30. KoxkeH BapiaHT AKP mictutb 3 3agadi no 10 b6anis
KOXKHa.

Kputepii ouiHlOBaHHA:

MoBHa i BipHa Bianosigb Ha NuTaHHA — 10 6anis,

MpaBuabHa a/ie HENOBHa BiANOBIAb Ha 3aNMTaHHA, HAABHICTb HE3HAYHMX NOMUAOK — 10 — 6 6anis.;
CyTTeBi nomMnAKM abo HenoBHa Bianosiab —5— 1 6anu.

BiacyTHa abo HenpasuabHa Bianosiab — 0 — 1 6anu.



Pob6oTa 3apaxoBYETbCA AKLWO CTYAEHT Habupae He meHwwe 18 6anis 3 30.
2.3. AonoBigb Ha cEeMiHAPCbKOMY 3aHATTI:

KoXHnit cTyaeHT pobutb 4 4oNO0BIAi MO 2 Ha KOXKHUI po3ain. MakcumanbHa KibKicTb 6anis 3a Aonosigb
7,5.

Kputepii ouiHlOBaHHA:

Po3kpuTTa TeMK, NOMUAKK BiacyTHi — 7,5 6anis,

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

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

KpuTtepii ouiHIOBaHHA:

MpaBuabHa BiANoBiab 6€3 Nnomuiok — 2 6anu.

BignoBiab 3 HE3HAYHMMM MOMUIKaMM abo HenoBHa — 1 6an.
HenpaBunbHa Bignosiab — 0 6anis.

2.5. CemecTpoBMiA KOHTPOIb

HanpukiHui cemecTtpy ymoBolo AONYCKY A0 3aNiKy € MiHIMAanbHO MO3UTMBHA OUiHKA 32 MOAY/IbHY
KOHTPONbHY PO60TY, [lOMALIHIO KOHTPO/IbHY POHOTY, BUCTYNM HA CEMIHAPI.

CTyAeHTU AKi BUKOHANM YMOBW AOMNYCKY A0 CEMECTPOBOrO KOHTPOIO i Habpanu 6inbwe 60 6anis MoXKyTb,
3a H6arKaHHAM, OTPUMATM 3a1iKOBY OLLHKY BiANOBIAHO A0 YHIBEPCUTETCbKOI WKaNN.

CTyaeHTH, Wo Habpanm meHwe 60 6anis 3a cemecTp B 060B’A3KOBOMY NOPAAKY MAtOTb HANMCATU 3aniKoBy
pobory.

CTyaeHTHn, Wo 6axkatoTb NiABULLUTK CBilh cemecTpoBuiA 6an i Habpanum Ginble 60 6anis 3a CEMECTP MOXKYTb
NiABULLMTM 6an HanMCAHHAM 3anikoBoi poboTu. Mpu UubOMy pelTUHroBi 6ann, OTPUMaHI 3a cemecTp
0bHynATbLCA.

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 b6anis.

BenuKa KinbKicTb HE3HAYHMX MOMKUNIOK abo HenpaBuAbHO chOpPMyNboBaHa Bignosiab — 15 — 12 banis.

CyTTeBi NOMUAKM, BignoBiab HenpasuabHa abo BiacyTHA — 11-0 6anis..

Pob60oTa 3apaxoBY€ETbCA AKLWO CTYAEHT HAabMpae He MeHLwe Hix 60 3i 100 6anis.

Tabnunus BigNOBIAHOCTI PENTUHIOBMX BaniB OLIHKAM 3a YHIBEPCUTETCbKOIO LIKANOLO:

Kinbkicms 6anie OuiHka
100-95 BiamiHHO
94-85 Lyxe nobpe




84-75 Lobpe
74-65 3a408Bi/IbHO
64-60 JocTtaTtHbo
MeHwe 60 He3agoBinbHO
He BMKOHaHi ymoBu A0NycKy He gonyuwieHo

9. [opaartkoBa iHpopmauia 3 gucumnnniHm (0CBITHbOro KOMNOHEHTA)

® nepenik TEOPETUYHUX MUTaHb, AKi BUHOCATLCA HAa CEMECTPOBMI KOHTPO/b (3anik) HaBeaeHO B
[onatky 1;

® Ha NOYaTKy CEMECTPY BMK/IAZa4y aHaANI3YE iCHYIOYI AMCTAHLUIMHI KYpCKU 3@ TEMATUKOK AUCUUNAIHU
Ta NPONOHYE NPONTHK BiANOBIAHI HE3KOWTOBHI Kypcu cTyaeHTam. licna OTPMMAHHAM CTYAEHTOM
cepTndikaTy 3 YCNIWHOro MPOXOAMKEHHA AUCTAHLUIMHUX YW OHNAMH KypciB 3a BiAnoBigHOM
TEMATUKOLO, BUK/Ia[au 3aKPUBAE BiANOBIAHY YAaCTUHY Kypcy (cemiHapu um nekuii).

Po6ouy nporpamy HaBuYanbHOI gucumnainm (cunabyc):

CknapgeHo acucteHTom Kadeapu bioeHepretukn, 6ioiHpopmaTUKM Ta eKOBioTEXHOOTII, K.T.H., JleBTyHOM
Iropem IropoBuuem

YxBaneHo Kadegpoto 6ioeHepreTnku, bioiHpopmaTMKM Ta ekobioTexHosorii (npotokon Ne 18 Big
25.05.2023)

NoropykeHo MeToaunyHoo Komicieto pakynbTeTy (npoTokon Ne 11 Big 26.06.2023)



JopaTok 1.
MNepenik TeoOpeTUYHUX NUTaHb, AKI BUHOCATbLCA HA MKP:

1. Tunun ueHTpndyrysaHb. MOXKNMBOCTI CEHAUMEHTAL,iINHOTO PO3AiNEHHS.

2. Bicko3omeTpifa. 3aCcToCcyBaHHA meToay.

3. ToHKowapoBa xpomaTorpadis. ObmeKeHHA Ta MOKANBOCTI MeToay.

4. AdiHHa xpomaTorpadis. TUNM B3aEMOAIN MiXK MONEKYTaMUN B KONTOHLI.

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

6. Nenb-dinbTpauinHa xpomatorpadia. TUnu KOMOHOK Ta cTauioHapHUX ¢a3 resb-dinbTpauiiHnx
KOJIOHOK.

7. Enektpodopes AHK. OcobaumsocTi renis Ta 6ydepHMx po3umHis. BepTMKanbHa Ta ropuU3oHTaNbHA
KOMipKa.

8. 2D-page enektpodopes. CTBOPEHHA FPALIEHTIB Yy rei.

9. KomeTHui enektpodopes. MeTtoa nigrotoBku Nnpob ana nposeaeHHA KOMETHOro enekTpodopesy.
10. CnekTtpodoTomeTpia. PoToKoNopMMeETp Ta cnekTpodpoTomeTp BiAMIHHOCTI Ta NnogibHOCTI anaparis.
11. CnekTpodoTomeTpia. 3aKOH 3a AKUM NPOXOAUTb BUSHAYEHHS ONTUYHOI FYCTUHMU.

12. MiKpockonif cBiTN0BOro nosa. 3acTocyBaHHA Ta MOXAMBOCTI meToay. CTPYKTYpU AKI MOXKHA
po3rnagatv B CBITJIOBOMY NOAI.

13. MiKpockonifi TeMHOBOTIO NoAA. 3aCTOCYBaHHA Ta MOXAMBOCTI meToay. CTPYKTYpU AKIi MOXHa
po3rnagaTn B TEeMHOBOMY MO.

14. OndepeHuianbHa iHTeppepeHTHO-KOHTPACTHA MiKPOCKONiA. 3aCTOCYBaHHA Ta MOXKIMBOCTI MeTo4Yy.
15. dayopucueHTHa MiKpocKonifa. 3aCTOCyBaHHA Ta MOXKANBOCTI meToAy. CTPYKTYPU AKI MOXKHa
po3rnagaTtv npu 3abapsaeHHi 6apBHUKaMW.

16. MonimepasHa NaHUOrosa peakuis. KOMNOHEeHTN HeobXiaHiI Ana NpoBeAeHHA peakKu;i.

17. MeTopa BUAINEHHSA KNITUHHUX CTPYKTYP Ta PEYOBUH 3 KNITUH. PyliHYBaAHHA KNITUHHUX MembpaH Tak
KOHTPO/b LbOro npouecy.

18. ImMyHObEpMEHTHMI aHani3. PO3MilLleHHs Ta 3aKpinaeHHA MOAEeKy Ha ciaigi. Bsaemogaii mix
MOJIeKylaMW NpU aHanisi.



JopaTok 2.
MNepenik TeOpeTUYHMX NUTaHb, AKI BUHOCATLCA HA 3aNiK:

1. ®i3nyHi meToan gocniaxeHHa B bioTexHonorii. 3arafibHa XapaKTepUCTUKa ¢i3. metoais.
OcobnmBOCTI iXx BUKOPUCTAHHA AN1a biomoneKyn.

2. CeanmenTauis. Metoaun ueHTpudyryBaHHA B bionoriyHmnx gocnigkeHHsax. OCHOBM
Teopii ceaumeHTauii. LUBMAKicHa Ta piBHOBa*kKHa ceaumenTauia gna JHK ta PHK.

3. XpomaTtorpadiyHi metoan gocnigxeHHs B biotexHonorii. Tunu pianHHMX
xpomaTtorpadin. lenbdinbrpauia npm posgineHni ¢parmenTis JHK Ta okpemux reHis.

4. EnektpodoTOMETPUYHI meToan aocnigreHHsa. OCHOBHI NpuHUMNK enekTpodopesy.
Tunu enekTpodopesy.

5. AKi meToan enekTpodopesy 3aCTOCOBYHOTLCA ANA PO3AiNeHHA HYKNEIHOBUX KUCNOT Ta
6inKiB. Y Homy 0cO6MBICTb Ta BiAMiIHHICTb TAKMX MeTOA,iB.

6. CnekTpanbHi metoamn gocnigxeHHs B biotexHonorii. CneKTpocKoniyHMm Ta
paaioi3oTonHinmM metoa,

7. CnekTpockonisa YO, |4, KombiHOBaHOro po3citoBaHHS.

8. dnyopecueHTHa cnekTpockonis. Teopisa ¢ayopecueHLii. Pe30HaHCHe NnepeHeceHHs
eHeprii.

9. EnektpoximiuHi metoam aHanisy. KoHaykrometpia. MoteHuyiomeTpia. NMonaporpadis.
OcobnunBocTi NnoB’A3aHi 3 BUKOPUCTAHHAM METOAIB ANA HYKNEIHOBUX KMCIOT Ta CNONYK
YYTAMBUX A0 BNAMBY €/IEKTPMUYHOIO NOAA.

10. MikpocKoniyHi meToan aocnigxeHHA. BUSHAUYEeHHA KNITUHHUX CTPYKTYP, HYKNEIHOBUX
KMCNOT Ta oKpemux BinkiB 3a 4ONOMOrot MikpocKonii.

11. KynbTnBYBaHHA KNiTMH Ta npoTtonnacTiB. OcobAMBOCTI KyNIbTMBYBAHHA €yKAPiOTUYHMUX
i NPOKAPIOTUYHMX KNITUH.

12. KnituHHMI umkn. Wnaxm gocnigeHHA ctaHy KynbTypu. OaepaHHSA CUHXPOHI30BaHOI
KYAbTYypW.

13. Metoaun AHK aHanisy MNAP® Ta MNJIP aHanis.

14. MapKepu npwn 3actocyBaHHi MNJ1P.

15. ImyHOANOrivYHi meToan. BUKOPUCTAHHA Ta CTBOPEHHA aHTUTEHIB.

16. 3acTocyBaHHA eKcnpec aHanisy.

17. dnyopecueHTHa MiKpocKonia. 3abapBneHHs binkis, opraHen Ta HYKNEeIHOBUX KUCIOT
ONA [OCNIAXKEHHA iX BNACTUBOCTEMN.



JopaTok 3.
3apaui AKP.
B3saTK BeNUYMHY X 32 NOPALAKOBIA HOMEp Y CIIMCKY rpynu
3apaval
Po3paxyBaTh NPOLLEHTHMIA BMICT AieTMNoBOro edipy Ta eTaHOAY Yy BiArOHI Nicna peakuii oTpumanHa 1,3
6yTagieHy. K BHYTPILWHIN CTaHAAPT BUKOPUCTOBYBAIM AMMETUAKETOH
3aranbHa maca sigroHy: ((100 — 2,5X)/2) r
Maca aumetunketoHy: (3aranbHa maca Bigrony/5,4) r
Mnowa niky gumeTunreToHy: (Ona X<10 S=300, X>10 S=200) mm?
Mnowa niky edipy: (3aranbHa maca BigroHy/2) mm?
Mnowa niky etaHony: (20X) mm?
MonpaBoyYHi KoedilieHTH:
K aumeTtunketony = 0,74
K etaHony = 0,64
K edipy = 0,68

3apava 2

Po3paxysaTtu Yucno TeopetnyHmx Tapinok (N) Ta sucoty niky (H) ana xpomatorpada 3 HacTynHUMM
MOKasHMKamMu:

LWsnakictb nogaudi Hocia: 90 cm® /xB

BigcTaHb Bif TOUKM NoOYaTKy A0 BEPLUMHM NiKy: tg = (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 WKpPUHU Niky. (1) (y dopmyni 16) LnpuHa: (35-X)
JoBxunHa KonoHku: na X<10 200 cm, Ona X>10 175 cm.

BigcTaHb Bif TOUKM NOYATKY A0 BMXOAy rasy Hocia Ana X<10 7 mm, Ona X>10 5 mm.

3apgava 3

Po3paxyBaTv LWBMAKICTb PyXy YaCTUHKK BifiKa (V) y LeHTpudysi 3 HaCTYNMHUMU SAHUMU:
Yucno cegumeHnTauii 6inka: : (40-X) ceenbepr.

Paaiyc potopa 8 cm.

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



