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EnekTpoHHMM Kamnyc
Kog knacy:

Mporpama HaB4Ya/AbHOI AUCLUN/IIHU
1. Onwuc HaBYaNbHOI AUCLUNAIHMY, il MeTa, NpeaMeT BUBYUAHHA Ta pe3y/ibTaTU HaBYaHHA

MoneKynapHa 6ioTexHONOriA € KOMMNIEKCHOK rany33t0 Cy4aCHOi HaykuM Ta BMPOOHMLTBA, LWO
OXOM/IIOE LIMPOKNIA CNEeKTP 3aZlay Ta PO3BUBAETLCS, BUPILIYIOYM pPi3HOMaHITHI npobnemu. Kypc
JEMOHCTPYE PO3BUTOK MOJEKYNAPHOI bioTexHosorii, 3HaMOMUTLb 3 i HapiXHUMKU METOAMKaMM Ta
yCcnixamu, 3aBAAKU AKUM, CbOrOAHI HA PWHKY BXE HAABHI COTHI HOBWMX TEPaNeBTUYHMX areHTiB,
AiarHOCTUYHUX TECTIB | BaKLUMH, i BE/IMKA KiJIbKICTb Lie 3HaxoamTbea y po3pobui. PHK-BakumHu Big COVID-
19, saKki 6ynn BUroTOBJIEHI B PEKOPAHO KOPOTKi TEPMiHUM Ta BMepLLE CXBaNeHi Peryo4ynmm opraHamm B
YCbOMY CBITi 418 KOHTPOO HafA, PYWHIBHOK rN106aNbHOK NaHAEMIED, TaKOXK € MPOAYKTOM CTBOPEHUM
Ha OCHOBI MeTo/iB MoNeKynapHoi bioTexHonorii. MonekynapHa 6ioTexHonoria cTUMyntoBana nporpec y
MONEKYNSAPHIA  aiarHocTuui. TexHonorii AHK ctanyM HapiXHUM KaMeHeM Ccy4yacHOi KPUMIHaNIiCTUKK,
TecTyBaHHA Ha OaTbKIiBCTBO Ta BWM3HAYEHHS MOXOAXKEHHA. BrKe iCHYIOTb COTHI BMAIB FEHETUYHO
MOANGDIKOBAaHUX POCAMH, WO MaKTb MOKPALLEHY BPOXKAWMHICTb i HOBI BNACTUBOCTI, AECATKU UUX
TPaAHCreHHUX POCAMH YXKe KomepLiani3oBaHi, a b6arato iHWKWX 3HaxopATbcA B poboTi. MonekynapHa
6ioTexHoNOriA 3aKMana NigBaAMHU ANA NPAKTUYHOIO 3aCTOCYBaHHA AOCATHEHb FreHETUYHOI iHXKeHepii ann
reHHoi Tepanii HU3KM HEBUNIKOBHMX A0 LbOro 3axBoptoBaHb. MpoayKuia papmaueBTUYHO LiHHMX binkKis
He inlie y MiKpoopraHiamax, ane i B pisHMX opraHax CilbCbKOrocnoAapcbKUX POC/NH, MonoLi abo anuax
CiNbCbKOrocnoaapCbKMX TBAPMH BXKe CTANM PeasbHICTHO.

[aHni Kypc HaZa€e MOXKAMBICTb CTYAEHTAM PO3rAAHYTM NPobAEeMHI MUTAHHA, WO NOCTalOTb Nepes,
CY4aCHOK MOIEKYNAPHOIO BIOTEXHO/ONIEID, @ TAKOXK LWAAXM iX BUPILLEHHA, AKi NPOMNOHYIOTb HAaYKOBLL Ta
NPaKkTMKKU. 3006yBadi popmyBaTMMYTb KOMNETEHTHOCTI A0 iHHOBALiMHUX BIOTEXHONOrIA; [0 NOLUYKY,
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0bpo6KKN Ta aHanizy iHPopmauii WOAO0 CTBOPEHHA TEeHETUYHUX KOHCTPYKLiM 3 NepcrnekTMBHUMMU
PEKOMOIHAHTHUMKM FTeHamMW Ta iX BBEAEHHA B KAITUHY BUAY-rocnogaps; 40 KPUTUYHOrO OUiHIOBaHHA
npobneMHUX NWUTAHb Ta CUTyauilt nNpu  peanisauii  TEXHONOMYHMX npouecisB  BMPOOHMUTBA
6i0TeXHONOrIYHUX NPOAYKTIB HA OCHOBI METOAIB MONEKYNAPHOI BioTexHoNOrii.

MeTtolo AucuMnAiHM € O3HAaMOM/IEHHA 3 OCHOBHUMM METOA4aMMU MONEKyAsapHOi bioTexHosorii Ta
OKPEC/NeHHA WKUPOTK cep 3aCTOoCyBaHHA Liei AncumnaiHn, GopmyBaHHA NigxoaiB A0 CTBOPaHHA HOBUX
6ioTexXHONOri 3 BUKOPUCTAHHAM TexHoNOorii pekombiHaHTHUX AHK.

Mpegmetrom AaucumniiHM € TexHonorii pekombiHaHTHMX [AHK, ocHoBHi 6ionoriyHi cuctemu,
BUKOPUCTOBYBaHI B MOJIEKYNAPHIM bioTexHosOrii, Ta BAacHe MosekynApHa bioTexHonoria npo- Ta
EYKaPiOTUYHUX cucTem, NpobaemHi MUTaHHA PO3POOKM Ta TEXHOJOriA CTBOPEHHA MONEKYNAPHO-
6i0TEeXHONOrIYHUX NPOAYKTIB, @ TAKOXK HAMPAMKM iX PO3B’A3aHHSA.

OucumnnniHa cnpusae popmyBaHHIO Yy CTYAEHTIB TAKMX KOMMETEHTHOCTEN fAK:
3aranbHi KOMNETeHTHOCTI
3K 01 - 3paTHiCTb NpoBeAeHHA A0CAIAXEHDb HA BiANOBIAHOMY PiBHi.
®daxoBi KOMNETEeHTHOCTi
®K 02 - 3gaTHicTb 34iMicHIOBaTM NOLWYK HeobxigHoi iHpopMalLii B HayKOBIlM | TexHIYHIM niTepaTypi, 6a3ax
OAHUX Ta iHWKX axepenax
@K 05 - 3pgaTHicTb po3p0baATM HOBI BioTEXHOIOrIYHI 06’€KTU | TexHOOrIT Ta NiaBULLYBaTN ePEKTUBHICTb
iCHYHOUMX TEXHOJIOTM Ha OCHOBIi €eKCnepuMeHTaNbHUX Ta/abo TeopeTMyHMX JocnigxKeHb Ta/abo
KOMN'IOTEPHOFO MOAE/OBAHHSA.
®K 06 - 3paTHiCTb NNaHyBaTM | BMKOHYBATW eKCMEpPUMMEHTaNbHI poboTu B ranysi bHiotexHonorii 3
BMKOPUCTAHHAM Cy4yaCcHMX Ob6NafgHAHHA Ta MeTO4iB, iHTepnpeTyBaTM OTPMMAHI AaHi Ha OCHOBI
CYKYNHOCTI Cy4acHWMX 3HaHb Ta yAB/AEHb NPO OO’EKT i NpeameT AOCAIAXKEHHA, pOOUTU O6rPYHTOBAHI
BUCHOBKMW.
®K 08 - 3aaTHiCTb NPOrHO3yBaTK HAMPAMKM PO3BUTKY Cy4YacHOi 6ioTexHOoANOorii B KOHTEKCTi 3aranbHOro
PO3BUTKY HaYKM i TEXHIKN.
®K 11 - 3paTHiCTb 3HAX04MUTM afEKBATHI LWAAXM PO3B’A3aHHA HAYKOBMX Npobaem y ranysi biotexHonorii
Ta 6ioiHXKeHepii.
®K 15- 3paTHICTb BUKOPMUCTOBYBATM MOJIEKYNSPHO-TEHETUYHI TEXHONOrii ANs CTBOPEHHS HOBUX
6ioNoriyHMX areHTiB
®K 17 - 3paTHICTb BUKOPUCTOBYBATU METOAN MONEKYNAPHOI BioiHKeHepii gna moandikauii bionoriyHmx
areHTiB
MporpamHi pe3ynbTatm HaBYAHHA
NPH 05 - 3HaTK MOJIEKYNAPHY OPraHi3aLilo Ta perynsauilo ekcnpecii reHis, pensikauii, pekombiHauii Ta
penapauji, pecTpuKuii Ta mogudikauii reHeTMYHOro maTepiany y NpPo- Ta €yKapioTiB, CTpaTerito
CTBOPEHHSA pekombiHaHTHUX AHK ana uinecnpsamoBaHOro KOHCTPYOBAHHA GIONOTYHUX areHTIB.
MNPH 06 - 3HaTK Ta OLiIHIOBATU OCHOBHI METOAWYHI MPUAOMM KYAbTUBYBAHHS €YKAPiOTUYHUX KANITUH

LinAx, meauumHi, CiabCbKOMY rocnogapcTsi ToLw,.

MNPH 07 - MaTtu HaBMYKM BUAINEHHA, iaeHTUOIKauii, 36epiraHHA, KynbTMBYBaHHA, iMMobini3au,i
6ionoriyHMx areHTiB, 34iMCHIOBATU ONTUMI3aLLil0 NOXMBHUX cepeaoBuLl, 0bupaTtn onTUManbHi MeToam
aHani3y, BMAINEHHA Ta OYULLEHHA UiNbOBOro MNPOAYKTY, BUKOPUCTOBYHOUM CydacHi 6ioTexHONOriYHi
MeToAM Ta NPUNOMU, NPUTAaMaHHI NeBHOMY Hanpsmy bioTexHoorii

NPH 20- BmiTM BMKOPUCTOBYBATM METOAN MONEKYNAPHOI bioiHXKeHepii ANA CTBOPEHHS HOBUX
6ioN0riYHMX areHTiB.

MNPH 21 - MaT HaBMYKM BUMKOPUCTAHHA MONEKYNAPHO-TEHETUYHUX TEXHOJOTIN ANA CTBOPEHHA HOBUX
6ioN0riYHMX areHTiB.



2. MpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNIHK (MicLe B CTPYKTYPHO-NIOriUHIA CXemMi HaBYaHHA 3a
BiANOBiAHOIO OCBITHLOIO NPOrpPamolo)

BuBueHHA amcumnniHn 6a3yeTbCA Ha 3HAHHAX CTYAEHTIB 3 MiKpob6ioorii Ta Bipyconorii, reHeTuKu,
6ioximii, ximii, 6ionorii KniTMHK, 6iodiankn, 3aranbHoi BioTexHonorii. [nAa KOPUCTYyBaHHA iIHO3EMHMMMU
axepenamu iHpopmauii 3 AMCUMNAIHM CTYAEHTU MOBMHHI BOMOAITM iIHO3EMHOIK MOBOK AN1A HayKOBOi
DiANBHOCTI.

3HaHHA Ta BMiHHA, HabyTi NiCNA BUBYEHHA AUCUMMNIHM, MOXYTb BUKOPUCTOBYBATMUCA MaricTpamm
npu NiAroToBLi MaricTeEpPCbKUX AMcepTalild, onpautoBaHHi Ta aHani3i NpPobaemMHUX NUTaHb 3 Pi3HUX
HanpAMKiB bioTexHonorii Ta HioiHKeHepii.

3. 3micT HaBYaNbHOI AUCLUNIHN

Tema 1. OcHOBM MOneKkynApHoi bioTexHoorii.

Tema 2. MoneKkynsapHa bioTexHo/0oria MiKpobiosoriyHMX cucTeM.

Tema 3. MonekynapHa 6ioTexHONOriA eyKapioTUYHUX CUCTEM.

Tema 4. KoHTpOAb A0CNiAKEHb B rany3i MoNeKyIapHOi 6ioTexHO10rii Ta NaTeHTyBaHHA BiOTEXHO/IOTIYHMX
BMHAxoA4iB.
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IHdpopmauiiiHi pecypcu

EMBL — 6a3a pgaHHMX Yycix po3wundpoBaHUX HyKneotTuaHux nocnigosHocten (OHK i PHK)
€BponencbKoi MonekynspHo-6ionoriyHoi nabopaTtopii npu EBponeiicbkomy iHCTUTYTI BioiHboOpmaTHKKUIO

https://www.embl.org/

OCHOBHMM iHCTPYMEHT MNOLWYKY HYKNEOTUAHMX Ta MoAinenTMgHUX nochigosBHocten BLAST.
https://blast.ncbi.nlm.nih.gov/Blast.cgi

UniProt - 6asa LaHHUX, o MICTUTb AMIHOKUCNIOTHI NOCNiAOBHOCTI 6inkis.
https://www.ebi.ac.uk/uniprot/index

HaB4YanbHUA KOHTEHT
5. MeTtoguKa onaHyBaHHA HaB4Ya/IbHOI AUCLMNAIHU (OCBITHBOrO KOMMNOHEHTA)

HaBuyanbHa aucumnniHa oxonatoe 120 roanH: 36 roa nekuin (18 3aHATb), 18 rog npakTMyHMX (9
3aHATb 3 HMX 1 3aHATTA (2 roa) Buginsetoca Ha MKP) Ta 18 (9 3aHATb) N1abopaTopHMX 3aHATb. MPaKTUYHI
3aHATTA NPOBOAATLCA 3 METOIO 3aKPiN/IEHHA TEOPETUYHUX NONOXKEHDb HABYANbHOT ANCUMNAIHK | HABYTTA
CTYAEHTAMM YMiHb i 4OCBiAY ONepyBaHHA Cy4aCHUMM NOHATTAMKW MONEKyAapHOi BioTexHoorii.

MeToaM HaBYaHHA: MOACHIOBA/NIbHO-I/IIOCTPOBAHUA (MYy/NbTUMEAiHI Nekuii 3 enemeHTaMmu
AMCKYCIMHOrO cninkyBaHHA 3i 3406yBayamu), penpoayKTUBHUN, [OCAIAHULBKUMA, YaCTKOBO-MOLIYKOBUM
(camocTiiHa poboTa nowyKoBoro xapaktepy, poboTta 3 niTepaTyporo). BMKOPMCTOBYHOTbCA HACTYMHI
MEeTOAM HaBYaHHA: ® CNOBECHI — PO3MNoBiAb, MOACHEHHSA, beciga, iIHCTPYKTaXK, NeKuia, ANCKYCia; ® HAOYHI
— AeMOHCTpauia Bigeodinbmis, HaoYHOro 0baAHAHHSA, INOCTPALN; ® MNPAKTUYHI METOAM — MPAKTUYHI
poboTH; ® iIHAYKTUBHI MeToAM — y3arasibHEHHA pe3y/bTaTiB NOLWYKY Ta AOCAIAKEHHS.

TuxcdeHb Temu ma 3aHAMMA

Tema 1. OcHOBU MONEKyNApHOI bioTexHonorii
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NekKuia 1. Npeamet «MonekynapHa b6iotexHonoris»

Lo »* Take moneKkynspHa 6ioTexHonoria? BuHangeHHs TexHonorii pekombiHaHTHUX OHK.
IcTopia po3BUTKY MoneKynapHoi bHioTexHonorii. 38’A30K MonekynsapHoi bioTexHonorii 3
iHWKMMM  HaykoBumMK rany3amu. Cdepwn 3acToCyBaHHA | 3HAYEHHA MONEKYNAPHOI
bioTexHonorii. Komepuianizauia monekynapHoi 6iotexHonorii . Nlitepartypa: 1,2, 6,7

NeKuia 2. [OBTOPEHHA OCHOBHMX MNPUHLUMNIB penaikalii, TPaAHCKPUNLii, TpaHCcAALil,
npouecinry (OHK i 6inkis)

Ctpyktypa AHK. Pennikayis. PoswundposKa reHeTuYHOi iHpopmauii PHK i 6inok. TpaHcaauia.
Perynauis TpaHckpunuii y 6akTepiit. Perynsauisa TpaHckpunuii y eykapioT. Nlitepatypa: 1, 2

Nekuia 3. TexHonoris pekombiHaHTHMX [HK

PecTpuKUiiHi eHaoHyKnea3n. [MnasmigHi BekTopu. CTBOPEHHA i CKPUHIHF 6ibnioTek.
KNoHyBaHHA CTPYKTYPHMX rEHiB eyKapioT. BeKTopu OnAa KNOHYBaHHA BeMKUX dparmeHTiB
OHK. l'eHeTM4Ha TpaHchopmauia npokapioT. flitepatypa: 1, 2

NeKuia 4. XimiyHUM CMHTE3, BU3HAYEHHA HYKNEOTUAHOI NoCcNigoBHOCTI Ta amnaidikauia HK
XimiyHnit cuHtes JHK. MeTtoan cekBeHyBaHHs [HK. MonimepasHa naHutoroea peakuia.
KinbkicHa MJ1IP. CuHTe3 reHis 3a gonomoroto M/1P. Nitepatypa: 1 -4

NeKuia 5. OnTMMmi3ayia eKcnpecii reHiB NPY KJIOHYBAHHI B NPOKAPiOTUYHMX CUCTEMAX

CunbHi NpOMOTOpPY, LLLO PETYIOOTLCS, Ta iIX BUKOPUCTAHHA ansa moaudikaulii ekcnpecii reHis.
XvmepHi  6inkn. OpgHOHanpaBneHe TaHAEMHe pPO3TallyBaHHA reHiB. TpaHCcAAUilHI
eKkcnpecytodi  Bektopu. Crabinizauyis 6inkiB. 3meHweHHA perpagauii npoteiHy. Pict
NpoAyLUeHTa B YMOBAX HecTayi KUCHIO. [HTerpauia yyxnHHoi AHK B xpomocomy rocnogaps.
MigBuuweHHA epeKTUBHOCTI ceKpeuii. MeTaboniyHa neperpyska. flitepatypa: 1, 2

Nekuia 6. OTpUMaHHA peKoMbiHaHTHUX BiNKiB B eyKapiOTUYHUX CUCTEMAX

Cuctemun ekcnipecii 'y gpixaskax. Bektopu ekcnpecii  ana Saccharomyces cerevisiae.
MpomoTopKn BeKTOpiB eKcnpecii gna S. cerevisiae. IHTerpytodi BeKtopu. LLUTY4HI xpomocomm
apixaxis. CeKkpeuis reteponoriyHux 6inkiB S, cerevisiage. CurHanbHi  nentnaw.
KoHdopmauinHe 3ropTaHHs 6inkis. KomnapTmeHTanisauia npoTeiny. IHWi cuctemmn ekcnpecii
y rpubax. Ekcnpecia B naicHABMX rpmbax. Cuctemun ekcnpecii KNiTuH 6aKynoBipycy Komax.
Cuctemun ekcnpecii y KnitTnHax ccasuis (An3aliH BekTopiB. CUrHanun TpaHckpunuii. CurHanm
TpaHcnAauii. Bubip MmapkepiB Ana  eKcnpecimHMx BeKTopiB  ccaBuiB. [ligBuweHHA
UTTE3AATHOCTI KAiTUH-rocnogaps. MMiaBuweHHA cekpeuii 6inka). binkoBa iHXeHepin.
CnpsmoBaHMA MyTareHes. BunagKkosuit myTtareHe3. [lpuknagm 6inKoBoi iHXeHepii.
Nitepartypa: 1, 2

Nekuia 7. CRIPR/CAS, TALEN, Zink-fingers cuctemu peaaryBaHHs reHis

XapakTtepuctuka cuctemmn CRISPR-Cas pegaryBaHHA reHomy. OcobamMBOCTI MmexaHismy gii Ta
BigMiHHOCTI Big iHWKUX cuctem peparyBaHHA (TALEN, Zink-fingers). MoxnuBocTi cuctemu
CRISPR/Cas y peparyBaHHi reHomiB. Cnocobu goctasku CRISPR/Cas B KniTuHy. Heponiku
meToay. Jlitepatypa: 1, 9-13

Nekuia 8. HanpaBneHui myTtareHes Ta reHHa iHxeHepia binkis

MeTogmKka HanpaBneHoro MmyTareHesdy. OAirOHYKNeoTMA-HANpPaBAeHN MyTareHes 3
BUKopuctaHHam [AHK  ¢dara M13, oniroHykneotua-HanpaBAeHWA  MmyTareHes 3
BUKOPUCTAHHAM  nnasmigHoi  AHK,  oniroHykneotug-HanpaBAeHUM  myTareHes 3
BUKopucTaHHamM  [JIP-amnnidikauii, BMUNagKoBUIA  MmyTareHes 3  BUKOPUCTAHHAM
“BUpOOKEHUX"" ONIrOHYKNEOTUAHUX NpalimepiB, BUNALKOBUA MyTareHe3 3 BUKOPUCTAHHAM
aHanoriB Hykneotuais. NeHHa iHXeHepia 6inKiB (YTBOPEHHA A0AATKOBUX AUCYIbOiAHUX
3B’A3KiB, 3aMmiHa acnapariHa Ha iHWi aMiHOKMC/IOTM, 3MEHLWIEHHA 4uc/a  BiIbHUX
CYyNbOriipPUNbHUX TPyn, nNiaBULLEHHA ¢GEepMEeHTAaTUBHOI aKTMBHOCTI, 3MiHa noTpebu
depmeHTiB Yy MeTaneBux KodakTopax, 3miHa cneumndiyHocTi depmeHTa, NiABULLEHHA
cTabinbHocTi i cneuundiyHocTi depmeHTa) . Nitepatypa: 1, 2

Tema 2. Mo

JNIeKyNsApHa 6ioTexHos1oria MiKpobio/IoriYHMX cucTem

9

Nekuia 9. MonekynapHa 6iotexHonoria mikpobionoriuHnx cuctem. BuKOpUCTaHHA

MiKPOOPraHi3miB NPM OTPUMaHHI KOMEPLiNHUX NPOAYKTIB




PecTpuKUiiHi eHaoHYKNea3n. Mani 6ionoriyHi monekynm. AmiHokMcnoTu. IHairo. JlikoneH.
AHTMGiIOTMKKN. bBiononimepn. CTiMKICTb A0 PO3YMHHMKIB Ta iXx npoaykuia. Cuctemu
meTaboniyHoi iHXKeHepii gnAa noninweHHA Buxoay npoaykrie. Jlinign 3 Cyanobacteria.
MpoayKuia BogHo. binkmM OAHOKNITUHHKUX OpraHi3miB. fliTepatypa: 1, 2

10

Nekuia 10. BakuyHW. BUpobHULTBO NikapCcbKMx 3acobiB

BakumHauis. CyyacHe i manbyTHe BakumHauii. CyboanHMYHI | nengmMaHi BakUMHU. F[eHeTUYHa
imyHizauia: OHK BakuuHu. Chepwn 3actocyBaHHA. [locTaBKa. IHXKeHepia aTeHHYMOBaHMUX
BaKUMHHMX WTamiB. BEKTOpPHiI BaKUMHU. CUCTEMM AOCTABKWM aHTUreHiB. [MacuBHa imyHisauisa
MOHOK/IOHaNbHUMM aHTUTINaMK. ICTiBHI BakumHn. MonekynapHe depmepcTso. flitepatypa: 1,
15,16

11

Nekuia 11. biogerpagauis TOKCUYHUX CNONYK Ta yTUAi3auia Giomacu

Jerpapauia KceHobGIOTMKIB 3@ [A0ONOMOrold  MiKpoopraHiamis. MeTaboniyHi  waaxm
biogerpagauii KceHobiOTMKIB, CTBOPEHI MeToAaTM TreHeTUYHOI iHXKeHepii. MepepobKa
nnactmky. [MepepobKa i BMKOPUCTAHHA Kpoxmanto i uyKpiB. KomepuinHa npoaykuin
dpyKTOo3M i cnupTie. MigBUWEHHA iX npoayKuii. YTuaisauia uentogosu i remilentonosu.
Mpsama KoHBepcia 6iomacu B eTaHOA. BupobHMUTBO cnupTy 3a Aonomorow Zymomonas
mobilis. Nitepatypa: 1

12

NeKuia 12. MikpoopraHiamu Ta pocinHu. CTumyntorounii Bname. MikpobHi iHcekTUumnam
Asotdikcauia. Bnaums HiTporeHasu. Bnaue rigporeHasn. YTBOpeHHA 6ynbbouyok y
cuMbioTpodHUX a3oTdikcaTopiB. BIOKOHTPONL MATOreHHUX MiKpoopraHiamiB. CTumynauin
POCTY POCAMH BIIbHOXMBYYMMM MiKpoopraHismamn. TokcuH Bacillus  thuringensis.
BioKOHTpPO/Ib KOMax 3a Aonomorok 6akynoBipycis. Nlitepatypa: 1

13

Nekuia 13. Mpomncnosuii cMHTE3 BiNKIB PEKOMBIHAHTHMMM MiIKPOOPraHi3Mamm

Pict mikpoopraHiamis. MigsuweHHA edekTnBHOCTI depmeHTauii. biopeakTopu. Tunosi
Be/IMKOMacLITabHi cuctemn depmeHTauii. 36ip KniTMH. PyliHyBaHHS KnituH. Mopanblia
0bpobkKa. Mitepatypa: 1

Tema 3. Mo

NeKynapHa 6ioTexHOMoriA eyKapioTUYHUX CUCTEM

14

NekKuia 14. NeHeTMYHa iHXeHepia pocavH. MeTtogonoris

CTBOpEHHA TPAHCreHHUX PocauH. MeToan reHeTUUHOI TpaHchopMalii: arpobakTepianbHa,
npama (biobanictTyHa, enekTponopauia, 3a pgonomoroto [El), BipycHi BeKTOpM,
HAaHOYACTUHKMK Ta iHWe. . TpaH3ieHTHa eKkcnpecis 6inkKiB y pocanHax. flitepatypa: 1, 5-7

15

NeKuia 15. TpaHcreHHi pocinHU. OCHOBHI HanpAMKWM FreHeTUYHOI TpaHchopMmaLii POCaMH.
Crparerii cTBOpPEHHA POCAUH CTIMKMX A0 BipyciB

MpoayKuisa B pocavHax ¢apmaLeBTUYHO-LIHHUX peyoBUH (BiNKOBUX CMOAYK, 30Kpema
BaKLUMH) Ta iHXeHepia wWAnaxiB 6ioCMHTe3y UiHHUX BTOPUHHMX MeTaboniTiB. |HXKeHepis
CTIMKOCTI A0 abioTUYHUX Ta B6ioTMYHMX cTpeciB. LUnaxm cTBopeHHA CTiMKOCTI A0 BipyciB Y
POCAMH: NPUPOAHI FeHW CTIMKOCTI, CTiMKiCTb NMoB’A3aHa 3 KOMMOHeHTamu 36yaHuKa, PR-
6inkamn, PHKasamu. fiteparypa: 1, 3-7, 9. 10, 13-16

16

NekKuia 16. TpaHCreHHi TBapUHMK

MeTopaonorii CTBOPeHHA TPaHCreHHUX TBApPWH. TBAapUHHI moaeni oNna BUBYEHHA
3aXBOpPOBAHb NOAMHN.TBAPUHM K BiopeakTopm Ana BUPOOHULTBA PEKOMBIHAHTHUX
TepaneBTUYHUX BinKiB.MoniNWeHHA NPOAYKTUBHUX BNACTUBOCTEM Ci/IbCbKOrOCNOAapPCbKMX
TBAPWH. [eHn aNnAa BUKOPIHEHHA 3aXBOPHOBAHb, WO NepesatoTbCa NepeHOCHMKaMMU.
Nitepatypa: 1

17

Nekuia 17. MonekynapHa reHeTUKa ntoanHu. NeHHa Tepanin

leHeTUYHe 34enneHHs Ta KapTyBaHHA reHis. [obya0Ba reHETUYHUX KAaPT XPOMOCOM
NoANHU. KapTyBaHHA NOKYCiB reHETUYHMX 3aXBOPHOBAHb B MEBHMX PAMOHAX XPOMOCOMM.
®i3nyHe KapTyBaHHA reHOMY NOAMHU. KNOHYBaHHSA reHiB 3aXBOPOBAHb /IIOAMNHM.
CuKBEHYBaHHSA reHOMY II0gMHN. [eHHa Tepania AloAWMHK ex vivo Ta in vivo. BipycHi Ta
HeBipYyCHI cnocobu A0CTaBKM reHa B KNITUHY H0AUHWN. JTIKKM Ha OCHOBI O/1IFTOHYK/€0TUAIB.

Nitepatypa: 1, 17-22

Tema 4. KoHTpONb AOCANiAXKeHb B rafysi Mo/IeKyAAPHOT 6ioTexHoNOorii Ta NnaTeHTyBaHHA BioTEXHONOTIYHUX




BWHaxogi.. Mlitepatypa: 1

18 Nekuia 18. KoHTponb 3acTocyBaHHA HioTexHONOTYHMX MeToAiB. MaTeHTyBaHHA
GioTeXHONOrIYHNX BUHAXOAIB

KOHTpONb eKCNepMMEHTIB 3 BUKOPUCTAHHAM pekoMbiHaHTHUX HK. KoHTposb 3a
BUPOOHULTBOM i CNOXKMBAHHAM Xap40OBMX NPOAYKTIB Ta XapyoBuUX A06aBOK. KOHTpOb
reHeTUYHO MOANGIKOBAHMX OPraHi3miB, LLO NPU3HAYEHi A1 BUBIIbHEHHA B OTOYYLOYE
cepeposuile. Hebesnekun reHHoi Tepanii 1l0ANHKW. 3aranbHi NMTAHHA NaTEHTYBaHHA.
MaTeHTyBaHHA B Pi3HUX KpaiHax. MaTeHTyBaHHA OHK nocnigoBHocTel. MNaTeHTYyBaHHA
6araToKNITUHHUX OpraHiamiB. Bnine naTeHTyYBaHHA Ha GyHAAMEHTaIbHi AOCNIAMKEHHSA.
Nitepartypa: 1

MpakKTUUHi 3aHATTA

OCHOBHi 3G80GHHA UUKAY MPAKMUYHUX 3aHAMb 3 oucyunaiHu «MonekynapHa biomexHonozia» €
popmysaHHA y cmyoeHmig BMIHHA OpiEHMYy8amMucA 8 Cy4acHUX MemoouKax 00CAi0xceHb,uo
3acmocosyiome Ha Cb0200HI y eanysi biomexHosoeii; 30ilicHsamu nabopamopHi ma 8upobHu4i
npouedypu i3 6ioob’ekmamu;

3acmocosyrombeca cmpamezii GKMmUBHO20 i KOIEKMUBHO20 HABYAHHA, AKI 8U3HAYAIOMbLCA HACMYMHUMU
memooamu i mexHoso2iamMu: 0cobucmicHo-opieHMOoBAHi (po3eusaroyi) mexHosoeii, 3acHO8AHI HaA
aKMusHuUX ¢opmax i mMemodax HABYAHHA (OUCKYycCis, eKcrnpec-KoHgepeHuis, Has4yanbHi Oebamu,
Komn'tomepHi ma myabemumediliHi 3acobu 018 BUKOHAHHA MBOPYUX 3080aHb)

Ne 3/n Temun NnpakTUYHUX 3aHATb Kinbkictb
aya. roguH
1. NoBTOpEeHHA OCHOBHUX MPUHLUNIB pennikauii, TPaHCKPUNLIi, TpaHCAALT, 4

npoueciHry (AHK i 6inkis). 3agavi Ta po3paxyHKK. [lonosigi 3a Temamu nekuin
1-3. Nlitepartypa: 1, 2

2. BM3HayeHHA HyKneoTMaHoOi nocnigoBHocTi Ta amnnidikauia AHK. 4
Po3paxyHKM MONOXEHHA, PO3MipiB, AKTMBHOCTI TeHIiB 3a pe3y/abTaTamu
enekTpodopesy. Jonosiai 3a Temamu nekuin 4-8. Jlitepatypa: 1, 2

3. MKP 1 1

4, OcCHOBHiI npuHUMNK peryasuii metaboniyHux wnaxis. CTBOPEHHA CXem 4
peanizauii TpaHckpunuii Ta TpaHcaauii. Jonosiai 3a Temamu nekuin 9-13.
Nitepartypa: 1, 2

5. NabopatopHe o6nagHaHHA | Moro po3paxyHku. [onosigi 3a Temamu 4
nekuint 14-17. Nitepatypa: 1, 2
6. MKP 2 1

NabopaTopHi 3aHATTA

OCHOBHI 3aBAaHHA UMKAY NabopaTOPHUX 3aHATL:
- CTYAEHTWN NOBUHHI OCBOITU Ba*KNNBI 417 MONEKYNAPHOI bioTexHooriT MeToau,
- HaBYUTUCA NpaLLIOBaTU 3 TabopaToOpHUM 061aAHAHHAM Ta PeakTUBaMMU;

No Hassa nabopatopHoi pobotn Kinbkictb
aya. rog,
1 O3HaomneHHs 3 npasuaamm poboTun B nabopaTtopii, npaBnIamm TEXHIKK 2

6e3neKn Ta OXOPOHM NpaLli, NPUroTyBaHHA PO3UYKNHIB.
Nitepartypa: 1, 8, 23

2 BuaineHHA 3aranbHoi pocnnHHoi AHK. BugineHHa nnasmigHoi HK 3 2
GakTepiaNbHUX KNITUH
Nitepatypa: 1, 8, 23

3 Bu3sHaueHHA KoHueHTpauii AHK dnayopecueHTHOO cnekTpodoTomeTpiero 2




Nitepatypa: 1, 8, 23

4. MonimepasHa naHuUOroBa peakuia gna amnnidikauii nocninoBHocTen 2
HYKNeoTuais
Nitepatypa: 1, 23

5 EnektpodopeTtnyHe gocniarkeHHs 3aranbHoi AHK ta amnnidikoBaHmx 2
nocnigoBHocTEN
Nitepatypa: 1, 8, 23

6-7 O3HaNOMNEHHA 3 METOAAMMU FEHETUYHOI iHXXeHepii pOCInH 4
Nitepartypa: 1, 3-7, 23

8 CneKkTpodOoTOMETPUYHE AOCNIAKEHHA TOTanbHOT PppakLii JHK 2
Nitepatypa: 1, 8, 23

9 MpUroTyBaHHA KOMMNETEHTHUX KNITUH. F[eHeTUYHa TpaHchopmaLia bakTepil. 2

Nitepatypa: 1, 8, 23

6.

CamocrTiitHa poboTa cTyaeHTa

Ha camocTiliHy poboTy 3a uum Kypcom BiasoauTtbca 108 roa. Buauy camocTiHoi poboTtu:

8.

NiAroToBKa A0 aygUTOPHUX 3aHATb
NiAroTOBKa 40 MOAY/IbHOTO KOHTPOJIIO
NiAroToBKa A0 €K3aMeHy

MoniTUKa Ta KOHTPO/Ib
MoniTKa HaB4YaNbHOI AUCLUNAIHM (OCBITHBOrO KOMMNOHEHTA)

npaeuna ei0sidyeaHHA 3aHAMb: BiNbHE BiABiAYBaHHA NeKUi Ta 060B’A3KOBA NPUCYTHICTb Ha
NPAKTUYHUX 3aHATTAX. Y pasi BiACYTHOCTI HA MPAKTUYHMX 3aHATTAX CTYAEHT MOBWHEH HaZaTu
niaTBEPAKEHHA MOBAXHMX MPUYMH, @ Yy iHWOMY pasi BiH He OTpMMae GaniB 3a BignosiAi Ha
NPAKTUYHUX;

npasusaa nogeodiHKU HA 3aHAMMSAX: aKTUBHICTb, BigKNtOUeHHA TenedoHis;

nosaimuka OednaiiHie ma nepecKnadaHv: y pasi BiACYTHOCTI MPW HaNUCaHHI MOAY/IbHOI
KOHTPONbHOI POBOTU CTYAEHT HAZAE NiATBEPAKEHHA NOBAXKHMX NPUYUH BiACYTHOCTI, MicAa 4oro
MOoMy NPU3HAYAETLCA A0AATKOBMI Yac Ha il HanMcaHHs;

nosimuka wo0o akademiyHoi dobpoyecHocmi: CTyAeHTU MaloTb AOTPMMYBATUMYTbCA MPaBU
AkagemiyHoi gobpouyecHocTi — sk ix BMKnageHo Ha cauTi KMl im. lropa CikopcbKoro, Ams.
https://kpi.ua/academic-integrity, https://kpi.ua/files/honorcode.pdf.

MpW BMKOHAHHI MPAKTUYHMX Ta iHWMX 3aBAAHb HEOOXiAHO HABOAWUTM CMMCOK MOCUAAHb Ha
BMKOPUCTaHI Axkepena. Ane He MOXKHA BUKOPMUCTOBYBATM i NOCMNATUCA HA POCINCBKI AxKepena Ta
AXKepena pocCiiCbKoK MOBOIO.

Y pasi BUAB/NEHHA aKageMiyHOi Hea0bpPOoYEeCHOCTI Mif, Yac BUKOHAHHA MOAY/IbHOI KOHTPO/bHOI
pob0TK (CNUCyBaHHA TOLWO) — Pe3ynbTaTU KOHTPO/IbHOIrO 3axo4y He BpaxoBykoTbcA. MoBTOpHe
HanMcaHHA MOoAY/IbHOI KOHTPO/IbHOT PO6OTU He AONYCKAETLCS.

Buau KOHTPOJIIO Ta PeMTUHIOBA CUCTEMA OLiHIOBAaHHA pe3ynbTaTiB HaB4YaHHA (PCO)

MomouyHuili KOHMPOAL: MOAYNbHI KOHTPONbHI POBOTKU 32 NUTAHHAMM, HAZAHUMM Y N.9.

KaneHOapHuii KOHMpPOAL: NPOBAAUTLCA ABiYi HAa CEMECTP AK MOHITOPMHI NOTOYHOrO CTaHy BUKOHAHHA
BMUMOr cunabycy. Mo3nTUBHY aTecTauilo OTPUMYE CTYAEHT, WO OTPMMAB He meHwe Big 50% 6anis
MO/IMBMX HA Yac NPOBEAEHHA B YHIBEPCUTETI KaJleHA4APHMX KOHTPONIB.

Cemecmpoesuii KOHMpPOob: ek3ameH. [Nepenik NMTaHb Ha eK3ameH NogaHo y n.9.

Ymoesu OonycKy 00 cemMecmposo20 KOHMPOJIK: CEMEeCTPOBUA pPeuTUHr He MmeHwe 50% Big
MaKCMMaNbHO MOXAMBOTO.


https://kpi.ua/files/honorcode.pdf

Cucrtema pelTUHrosux (Baroemx) 6anis 3aHATb | PEMTUHIOBUX OLHOK NO BUAAX KOHTPOAIO 3a piK

PeUTUHT CKNa[a€ETbCA 3 CEMECTPOBOrO Ta eK3aMeHaLLiMHOrO KOMMOHEHTIB. 30KpeMa cemecTpoBui
PENTUHT BKAtOYAE 6anm 3a poboTy NPaKTUYHUX 3aHATTAX (2145), Ha nabopaTopHMxX 3aHATTAX (24 6ann) Ta
33 2 MOAY/IbHI KOHTPONbHI po60TK (N0 5 6aniB 3a KOXKHY). OTXKe, cyma BaroBmx 6anis KOHTPObHUX
3ax0AiB NPOTAroM cemecTpy cknagae: 21+5+24+10=60 6anis

11\/@11 Bua xonTposnto Ban KinpkicThb Cywma GamiB
BinmoBiai Ha MpakTHYHOMY 3aHATTI
- BaroBuii 0aJ Iy 3 7 21
1 -SIKICTh BUKOHAHHS 0-3
IHAMBIAYyaNbHe NPaKTUUYHE 3aBAAHHA ( 3 5 1 5
3aXUCTOM) 32 TEMOIO CEMiHapy
MoynbHa KOHTPOJIbHA POOOTA
2. -BaroBuii 0ai Iy 5 2 10
- SIKICTb BUKOHAHHS 0-5
BuxonanHs Ta 3axucT 1a00paTOpPHUX
poOiT
3. - BaroBuii 6a Iy 3 8 24
-SIKICTh BUKOHAHHS 0-3
4 Ex3amen 40 40
5 100

Ha KoXXHOMY 3 7 MPaKTUYHUX 3aHATb CTYAEHT MOXe oTpMmaTu no 3 6aam 3a BiANOBiAi HA KOHTPO/IbHI
NMUTaHHA 33 TEMOIO 3aHATTA, BKa3aHOMY Y KaseHAapHoMy naaHi (n.5):

- NOBHa BiAMNOBIAb HA KOHTPOAbHI NUTaHHA - 3 6anu;

- He NoBHa BignoBiAb Ha KOHTPOJ/bHI NUTAHHA - 2 6anu;

- YaCTKOBa BignNoBiAb HA KOHTPOAbHI NUTaHHA - 1 6an

- [lopaTKoBO CTyAEeHT MOXKe OoTpMmaTu Ao 5 6anis 3a NigroToBKYy npeseHTau,ii 3a HagaHO TeEMOK 40

NMPaKTUYHUNX
lauBigyanbHe NpakTUUYHe 3aBAAHHA ( 3 3aXMCTOM) 33 TEMOIO CeMiHapy
Ne Onuc po6otu KinbkKictb 6anis
1 Tema po3KpUTa HEMOBHO 3
2 TEMA PO3KpUTa 3 06rpyHTYBAHHAM Ta NPUKNAAAMMU 4
3 BOJIOAIHHA TEMATMKOIO 5

- LWTpadHi 6anm

Ne MpuunHa KinbKictb 6anis
1 HecBoevacHuii 3axucT nabopaTtopHUx pobit (6e3 -1
NOBAXXHOI NPUYMHU

- SIKicTb BUKOHaHHS J1aDOpPaTOPHUX POOIT:

- Jlomyck 0,5 oy

- IIpaBunbHO ohopmieHa poboTa, BIAMOBIAb HA YC1 3aITUTaHHS 2,5 6anmu

- € He3HayHI MOMUJIKH Y BIOBIIAX 1,5 Oamm
- PoGota He 3apaxoBaHa 0 6aniB

MopaynbHa KOHTPOAbHA Po60Ta CKNaAAETLCA 3 TPLOX NPOBIEMHUX NUTAHHSA Ta OLHIOETLCA Y 5 Banis:



- NOBHa BiANOBiAb Ha BCi KOHTPO/IbHI NUTAHHA - 5 6aniB;
- He MOBHa BigNOBiAb Ha KOHTPOJ/bHI NUTaHHA - 3-4 6anu;
- poboTa He 3apaxoBaHa - meHwe 3 Ganis.

Cemecmpoesuli KoHmMponb: ek3ameH. 3a2aabHa cyma banis ekzameHy — 40 6anie. HeobxigHol ymoBoto
OONYCKY A0 eK3aMeHy € 3apaxyBaHHA ycCiX N1abopaTOpHUX PO6iT, BAKOHAHHA HAa MO3UTUBHY OLIHKY
iHAMBIAYaNbHOro NPaKTUYHOro 3aBAAHHA Ta MOAY/NAbHUX KOHTPOJIbHUX pob6iT. CTapTOBUN PEUTUHT
AOMYCKY A0 ek3ameHy He meHwwe 50% Big Rc, To6T0 30 banis.

Ek3ameHaLiltHMi1 6ineT cknagaetbea 3 4 NuTaHb, 1 NUTaHHA ouiHtoeTbeA y 10 6anis.
MoBHa BignoBiab Ha NUTaHHA — (9-10) 6anis

3pobneHi He3HayHi nomunkn — (7-8) banis

CyTTeBi nomunKn y Bignosiai — (2-6) 6anis

Bianosiai He BipHi — (0-1) 6anu.

Tabnunus BignoBigHOCTIi penTUHroBMx 6anis OLiHKAM 3a YHIBEPCUTETCbKOLO LKANOHO:

Kinbkictb 6anis OuiHKa

100-95 BigmiHHO
94-85 [Oyxe nobpe
84-75 [obpe
74-65 3a40BiNbHO
64-60 LocTaTtHbOo

meHwe 60 He3apgoBinbHO

meHwe 30 He ponyweHo

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

e [lepenik numaHb Ha MOOYsIbHY KOHMPOAbHY pobomy 1:
1. Lo Take BioTexHonoria?
2. BigmiHHOCTI TpaauuiiHoi Ta MoneKynspHoi bioTexHooriin.
3.4Yum 6yno BaxnmBa nybnikauia gocnigxeHHs KoeH 3 Koneramu B 19737
4. Ak TexHosoria pekombiHaHTHOT JHK po3Bosinna BMpo6aATU BUPOOHULITBO JIOACHLKOMO iHCY/iHY
Nno3a KAiTMHaMK OCTPiBKiB JlaHrepraHca nigLwayHKOBOI 321031 NIOAUHUT?
5. AKi npobaemu 3gaTHa BMPILLNTM MONeKynApHa bioTexHonoria?
6. 3B’A30K MOIEKY/IAPHOI BIOTEXHOJIOTIT 3 IHWIMMM HayKamu.
7. OnuwiTb npouec pennikauii HK.
8. BigminHocTi AHK i PHK.
9. CninbHe Ta BigMiHHE Yy reHax Npo- Ta eyKapior.
10. OnnuwiTb Npouec enoHrauj.
11. bionoriyHa ponb onepoHa.
12. Cnocobwu perynauii TpaHCKpUNLUii npoKapioT.
13. Aki ocHoBHi enemeHTM AHK peryntotoTb TPAHCKPUNLiO CTPYKTYPHUX FEHIB eyKapioT
14. EnpgoHykneasu pectpukuii Il Tuny. Ix 3HayeHHA ana TexHonorii pekombiHaHTHUX JHK.
15. ONnwiTb OCHOBHI BNACTUBOCTI cCUCTeMU KNoHyBaHHA pUC.
16. Ans yoro pectpuktoBalHK nepeg niryBaHHAM 3a3BMYait 06pobaatoTb AyKHOtO pocdaTtasoto.
17. AKi € cTparTerii XimiyHOro cMHTEe3a reHiB? AKi MerKi 3acTOCYBaHHA KOXHOI?
18. LLlo Take niHkep? e 1oro BUKOPUCTOBYIOTb?
19. LLlo Take AMAEe30KCUHYKNEOTUAN?AK 3 iX AONOMOrol0 BU3HA4YaTb HYKNEOTUAHY NOCNIA0BHICTb
AOHK?
20. Ak nepeTtBoptotoTh NocnigosHocTi MPHK B nocnigosHocTi KAHK?
21. BMKopucTaHHA BEKTOPHOI cuctemu dara M13 ana BU3HaYE€HHA HYKAeOTUAHOI NOCAiA0BHOCTI
KnoHoBaHoi AHK.
22.fK peryniooTb eKCnpecito reHiB B NPOKapioTUYHUX OpraHiamax
23. Lo Take lac I? i Ak 1Oro BUKOPUCTOBYIOTL?



24. K i /NA YOro CTBOPIOOTb XMMEpPHI Binku?

25. MepeBaru po3TalyBaHHA reTeponoriyHMX B6inKiB Ha NOBEPXHI KNITUHW.

26. AKi cTpaTerii 3acTOCOBYIOTb ANA TPAHCNOPTYBaHHA 6inKa Ha30BHI?

27. ik BbyayBaTu B 04HY NNa3migy Kinbka Koniii reHa?

28. LLlo Take meTaboniyHa neperpyska i ii npnymHa?

29. PeKombiHaHTHI 6ifIK1, OTPMMaHI LWAAXOM eKcnpecii y rpnbax.

30. PeKOMbBiHAHTHI NPOAYKTH, WO BUPOBAAIOTECA CUCTEMAMM eKCNPECii KNITUHW KoMax =
6akynosipycu.

31. Ak cuctema CRISPR-Cas BUKOPUCTOBYETLCS A1 BUAANEHHA HYKIEOTUAIB Ha NEeBHIN AinaHL,
reHomy eykapioTis?

32. Ak cuctema CRISPR-Cas BUKOPMCTOBYETLCA ANA BCTABKU MNOCAIAOBHOCTI B NEBHOMY MicCL,i B
eyKapioTMYHOMY reHoMmi?

33. MNepesaru i Hegonikn cuctemm peaarysaHHa CRISPR-Cas. II npaktuuHe 3actocysaHHs.

34. Aki }i3nYHiI i XiMiYHiI BNacTUBOCTI GepMEHTIB MOXKHA 3MIHUTK 3 JONOMOrO HanNpPaBAEHOro
myTareHesy?

35. Aki nepeBaru i HeAONIKN ONITOHYKNEOTUA-HANPaBAeHOro MmyTareHe3a 3 BUKOPUCTaHHAM
6akTtepiopara M13 i MAP?

36. ONuwWIiTb cTpaTerito 0NirOHYKNeoTUA-HanpaBAeHOro MyTareHesy 3 BUKOPUCTAaHHAM NAa3MigHOT
OHK.

37. Ik MOXKHa BHOCUTM BMNaaKoBi myTauii B IHK, BUKopuctosytoumn “BupoakeHi’”’ npaimepu?
38. Ak BNAMBaE Ha cTabinbHicTb 6inKa 3amiHa acnapariHa Ha iHWKWIA aMiIHOKUCIOTHUIA 3aIULLOK?
39. AKMM YUHOM MOXKHA 3MIHUTM NOTPebU pepmeHTa B KodaKkTopax?

e [lepenik numaHb Ha MOOYs1IbHY KOHMPOAbHY pobomy 2:
1. Ak iHanro moxke Bupobnatuca B E. coli? OnNuwwiTe NnepeaymMmosm , WO 3p06MAK e MOXKINBUM.
2. AAIK MOXXHa BMKOPMUCTOBYBATM FeHETUYHi MaHinynauii gna 36inbweHHA HakTepianbHOro cuHTesy |-
umcteiny? | -saniHy? l-untpyniny?
3. AK moxe byt mogmudikoBaHo reHom Corynebacterium glutamicum, wo6b 3pobuTtn Moro 6GinbL
edeKTMBHO DaKTepieto 4na cynepnpoayKLii amiHOKMCNoT?
4. Ik moxHa moaundikysaTtu E. coli pna BMpobHMLUTBA NiKONiHY?
5. Yomy BarKKO reHeTM4HO TpaHchopmyBaTU pi3Hi Streptomyces spp.? AK MoOXHa nogonatn Uk
CKNaaHicTb?
6. KOpoTKo onunwiTb pi3Hi TMNKW BaKUWH, AKi MOXKe YyTBOPOBATUCA NPOTHM BipycHOro 36yaHuKa.
7. AKi paKkTOpM 06MENKYIOTb 3aCTOCYBAHHA TPAANULINHUX BaKLNH?
8. Onuwitb Po3pO6KY cnpAMOBaHOi CyboaMHUYHOT BaKLMHM NPOTK Bipycy rpmny.
9. KopoTKo onuwiTb Niaxia, AKMM BKM moram 6 3actocyBatu A1A PO3POOKM BaKUMHM NPOTU CTIMKKUX A0
aHTMBIOTUKIB BaKTepiaNbHUX 30YAHUKIB.
10. Lo TaKe BipyC OCNOBaKUMHM i AK MOr0 MOXHa BMKOPWUCTOBYBATU ANA OTPUMAHHSA YHIKaNbHUX i
XUBUX PEKOMBIHAHTHUX BAKUUH?
11. AKi nepeBarn KWBOi PEKOMOIHAHTHOI BiPYCHOI BaKUWMHW Hag yobuTMMKM Ta CyB6OAMHUYHMMM
BaKUUHaMMU.
12. AK 6aKTepii MOXyTb OYTM BUKOPUCTAHI AK YacTUHA cuctemn goctaBsku AHK BakuuH?
13. MepeBaru mikpobiosioriyHMx A06pPMB Nepes XimivHUMU.
14. BukopucTaHHsa TokcuHy Bacillus thuringensis B cinbCbKOMY rocnogapcTsi.
15. BuKkopucTaHHs reHis Bacillus thuringensis nns reHeTUYHOT TpaHchOpPMaLLil iHLIMX BUAIB.
16. MepeBaru i HeAONiIKM Pi3HMUX TUNiB BiopeaKTopiB
17. Bnaus nepemillyBaHHS Ha PiCT aePOBHUX KYNbTYyp
18. MepeBarn i HeQONIKM MeXaHIYHOro Ta XiMiYHOro cnocobiB pPyMHyBaHHA KAITUH NPU OTPUMAHHI
LiNbOBUX CMONYK
19. Ak 36MpatoTb KNITUHK Nicns 3aBepleHHA pepmeHTauii. Nepesaru i HegONIKM MeToAIB.
PenopTepHi, ceNeKkTUBHI Ta LiIbOBI reHM Ta iX BUKOPUCTAHHA NPU FreHEeTUYHIN TpaHchopmalLii.
20. MeToau reHeTUYHOI TpaHchopMaLii POCAUH



21. MeToau aHani3y TPaAHCreHHUX POCUH

22. MpoaykKuia biodapmaueBTUYHMX NpenapaTiB y pOCANHAX.

23. Perynsauia npoayKuii metabonitis. PakTopwm, AKi BNAMBAKOTb HA HAKONNYEHHA BTOPUHHUX
meTaboniTiB B Ky/bTypi KNITUH POCAUH

24. MeTaboniyHa iHXeHepis NpoayKTiB BTOPMHHOIO MeTabonizamy POCANHHUX KNITUHHUX KYAbTYp.
TexHonorii 4nA OTPUMAHHA EKOHOMIYHO Ba*K/IMBUX PEYOBUH BTOPUHHOIO NOXOAMEHHA Y POC/INHAX
25. ONUwWiTb cnocibé cTBOPEHHSA TPAHCreHHOT MULWiI

26. ONULWIiTb OCHOBHI B/IaCTUBOCTI PETPOBIPYCHOIro BEKTOPA i MOro 3aCTOCYBaHHA B TPAHCreHesi.
27.Y yomy ronoBHa nepesara BUKOPUCTAHHA eMbpioHaNbHOro MeToAy CTOBOYPOBUX KNITUH MNOPIBHAHO
3 MikpoiH’ekuieto HK Ta meToa0M PETPOBIPYCHOro BEKTOpa AN TPaHCreHesy?

28. LLlo Take MO3aiyHi TBapMHW B KOHTEKCTi TPAHCreHesy i AK BOHM BUHUKAIOTL?

29. lLlo TaKe nepeHeceHHA sapa COMaTUYHOT KNITUHU? AKi nepeBary 1a HeAo0NiIKU LbOro metoay
CTBOPEHHA TPAHCIEHHUX TBAPUH?

30. OnuwiTb, AK cuctema CRISPR-Cas BUKOPUCTOBYETLCA A1A BCTAaBKWU TPAHCreHiB B FreHOM TBapUHMW.
31. OnuwiTb, AK cnctema CRISPR-Cas BUKOPUCTOBYETLCA A1 BUMKHEHHA FEHIB Y FEHOMI TBapUH.
32. Aki obmexkeHHa cuctemm CRISPR-Cas ans mogudikauii reHomiB TBapuH.

33. AlK BUKOPUCTOBYETbCA cUcTemMa pekombiHauii Cre-loxP gna BupizaHHAa cermeHTy AHK 3 reHomy?
34. Lo TaKe HOKayTHI MMLWIi Ta MULWIi-HOKAAYH? AIK i YOMY BOHW CTBOPEHI?

35. OnuwWwiTb TBapPMHHY MOAE/Nb 3aXBOPHOBAHHA NtoguHN. O6rpyHTYTE BUOip BUKOPUCTOBYBAHOI
TBapUHMW.

36. Mono4yHa 3an03a Ak biopeaktop gna BUPOOHMUTBA LiHHMX BINKOBUX CNOAYK.

37. Kypaui anua ak biopeaktop onsa BUpobHULTBA TOBAapHOi 6inKoBOI NpoayKLii.

38. O6roBopiTb, AK TPAHCreHe3 MOXKHA BUKOPUCTATK 1A NOKPALLEHHA TPAHCNAaHTaL,ii opraHis.
39. ONUWiTb CTpaTerito CTBOPEHHA TPAHCTEHHMX TBAPUH, AKi 3aXULLEHI Big, iIHPEKLIMHMX 3aXBOPOBAHb.
40. o 4oro MoKe NpM3BECTU TPAHCreHe3 XyA0bu 3 MeToo NOKpaLeHHA BUPOOHMLTBA MOIOKA Y
m’aca?

41. TpaHcreHes gnA NOKpaLlLeHHA PUOHOT aKBaKyNbTYPU.

42. Pe3ynbTaTu i HACNigKNU CUKBEHYBAHHA reHOMA JII0ANHM

43. lLlo Take reHHa Tepanis in vivo?

44. llo Take reHHa Tepanifa ex vivo?

45. BipyCHi cuctemun aapecHoi 4OCTaBKU reHiB

46. HeBipyCHi cuctemun agpecHoi A4OCTaBKU reHis

47. Tepania 3 BUKOPUCTAHHAM “aHTUCEHCHUX' O/irOHYK/NeoTUAiB

48. Hebe3neku reHHoi Tepanii 1loanHU

49. K KOHTPOJIIOOTb CTBOPEHHA FEHETUYHO MOANGDIKOBAHMX OPraHi3miB, WO NPU3HAYEeHi gnA
BMBIZIbHEHHSA B OTOYYIOYE CEPEIOBULLE, | HOMY TaKUIM KOHTPO/Ib HEOOXiAHU

50. Yomy € obMerKeHHs Ha reHHy Tepanito KNiTUH 3apoAKOoBOI NiHii? B yomy 6yna KoJi3is 3 reHeTU4HO
MoandikoBaHMMU giB4aTKkamm 3 Kntato?

51.AK pernameHTyoTb EKCNEPUMEHTM 3 FTeHHOI Tepanii comaTnuyHmx KnitnH B CLLA

52. AKi ymoBM NaTEHTOCNPOMOXKHOCTI BUHAxoA4y

53. Yomy naTeHT KOPUCHUN AOCNiAHUKAM, AKi HE € MOro NigTPMMYBaYamMm

Pobouy nporpamy HaBYa/ibHOT ANCUMNNIHK (CMNabyc) CKNaaeHo:
Crapwuin BuKnagay kadpenpu npomucnosoi biotexHoorii Ta 6iodapmauii, K.6.H., H. c. OBYapeHKo 0.0.
YxBasieHO Kadeapoto npomucioBoi biotexHonorii Ta biodapmalii (npoTokon Ne 16 Bia 24.06.2024p.)

Moroa)keHo MeToaM4HOK KOMicielo dakynbTeTy 6ioTexHonorii i 6ioTexHikm (npoTtokon Ne19 Big
28.06.2024p.)



