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Pob6oua nporpama HaB4yanbHOi gucuunainm (Cunabyc)

PiBeHb BULL,0i OCBiTH
Fanysb 3HaHb
CneuianbHicTb

OcBiTHA nporpama
Cratyc gucumnniim
®dopma HaBYaHHA

PiK niarotoBKu, cemectp
O6car aucumunniim

CemecTpoBuii KOHTpONb/
KOHTPOJIbHi 3axoau

Po3knap 3aHATb

PeKBi3anTK HaBYaZIbHOI AUCLUNAIHN

Mepwuli (6akanaspcokuli)

16 XimiyHa iHx#ceHepia ma bioiHxceHepis

162 biomexHonoeii ma 6ioiHxceHepia

biomexHonozii

Bubipkosa

OyHa (OeHHa)

4 kypc, OciHHili cemecmp

4,5 kpedumu, 36 nekyit, 18 cemiHapcbKux 3aHAMs, 18 nabopamopHux
3anik / ModynbHA KOoHMposnbHa poboma / [IKP

http://schedule.kpi.ua /lekuii — 36 aekuid, 18 npakmuk, 18 nabopamopHi 1,5 200

Ha muxcoeHs (1 3aHaMmsA Ha 2 muxcHi), npakmu4Hi — 1,5 200 Ha MuxoeHso.
MosBa BuKnapaHHA YKpaiHCcbKa
JNlekTop: K.m.H., cm.8uK., /leamyH lzop lzoposuy, kharn7428@gmail.com, men.
0675389990
CeMiHapcbKi: K.m.H., cm.8ukK., /leemyH lzop lzoposuy, kharn7428@gmail.com,
men. 0675389990
NlabopaTtopHi: K.m.H., c.H.c. MapuHyeHKko Jlonima BikmopigHa,
lolitamar@ukr.net, 050 156 02 32, 093 181 13 91

Google classroom ko0 kypcy dr6dog7

IHpopmauia npo
KepiBHUKa Kypcy /
BMKNagadiB

Po3milLeHHA Kypcy
Mporpama HaB4Ya/bHOI AUCLUNNIHU
1. Onwuc HaBYanbHOI AUCUUNAIHK, iT MeTa, NpeaMeT BUBYAHHA Ta pe3yaAbTaTU HaBUYAHHA

Oonuc aucumnniHn. AKTyanbHiCTb aucumnainm «bioiHXeHepia» nonAarae B 03HANOMAEHI 3 rOJI0OBHUMMU
HanpAMKaMK AO0CNIAXEHb Ta METOAMKAMM KAITUHHOI Ta FeHEeTMYHOI iHXeHepii. BuBYEHHA AaHoi
AMCUMNNiIHM HeobxigHe ANA LWMPOKOro 3aCTOCOBYBaHHSA CTyAeHTaMM BioiHXeHepHMX 3HaHb Ta MEeTOAMUK Y
ManbyTHI npodeciiHii aianbHOCTI. HaBYanbHa gMcCUMNAIHA, HAaNeXaun 40 UUMKAY NPUPOAHNYO-HAYKOBOI
niaroToBKM, 3abe3neynTb ManbyTHIM crieLianicTam MOXKAMBICTb OPIEHTYBATMCA Y BCE 3POCTaO4YOMY NOTOLL
HaYKOBO-TEXHIYHOI  iHpopmauii Ta nNpaBWUIbHO  3aCTOCOBYBATU  FEHHOIHXEHEePHi  TeXHONOTii.
«BioiH»KeHepia» € OAHIE0 3 HAMBAXKAMBILLMX Y CUCTEMI NiArOoTOBKM daxiBL,iB 3 6ioTexHonorii. Okpim Lboro,
ANA YCMilWHOro onaHyBaHHA AaHOi ANCUUNAIHM CTyAeHTamM HeobXiaAHO MaTh HaBMYKU POOOTU B Mepexi
Internet, pocsig pob6oTM Ha NnepcoHabHOMY KOMM'tOTepi 3 NOWYKOBMMM Nporpamammn Google Ta PubMed
ONA OTPUMAHHA CYYaCHMX HAYKOBO-TEXHIYHMX [AaHMUX 3 MNEBHUX MUTaHb Y IHWOMOBHMX HAYKOBMUX
AxKepenax, a Takox 6a30BUI piBeHb 3HAHHSA aHTNIACbKOT MOBW.

Meta HaBYanbHOI AucuunaiHn. MeToo € PopmyBaHHA Yy CTYAEHTIB KOMMETEHTHOCTEN: 3aCTOCYBAHHA
TEOPETUYHMX NiAXOAIB Ta MPAKTUYHUX HAaBUYOK POBOTU 3 METOAMKAMU KNITUHHOI Ta FeHHOT iHXeHepil;
BuaineHHa AHK 3 BuxigHOro matepiany KuWBMUX KAITWUH, amnaidikauii Ta aHanisy UinbOBUX reHiB.;
3aCTOCOBYBAHHA CXEM OZAEpP)KaHHA TEeHETUYHO 3MiHEHMX HOBMX GOPM POCAWMH 3 PI3HWMX OpraHis
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POCNMHHOrO opraHiamy; niabopy i cknagaHHA NOXMBHUX CEPEAOBULL, Ha Pi3HUX eTanax KyNbTUBYBAHHSA;
CKNAJAHHA CeNeKUiMHO-TeHETUYHMX MPOrpam 3 BMKOPUCTAHHAM TUMOBMX i HETPASULIMHUX METOAiB
6ioiHXKeHepii.

MpeameT HaBYaZIbHOI AUCUMNAIHU: TEOPETUYHI 3HAHHA, NPAKTMUYHI HABUYKKN Ta MeToaM BioiHXKeHepii Ha
PiBHI MPOKAPIOTUYHMX Ta €YKAPIOTUYHUX KNITUH, @ TAKOXK BAraToOKNITUHHUX OpraHi3mis.

3riaHO 3 BMMOraMm OCBITHbO-NPodecinHOi nporpamu MiAroToBKkM 34060yBayviB BUWOiI ocsiTh |
(bakanaBpCbKOro) piBHA BULLLOI OCBITU MOBUHHI 3aCBOITU KOMMNETEHTHOCTI, AKUMKW NOBMHEH OBOJIOAITU
3006yBay:
34aTHICTb NpoBeAEeHHA A0CAIAKeHb Ha BiANOBIAHOMY PiBHi.
3paTHicTb po3pobaaTH HOBI BioTexHoNOrIYHI 06’€KTM | TexHONOrIT Ta NiABULLYBATM ePEKTUBHICTb iCHYHOUYNX
TEXHO/IOTI Ha OCHOBI eKcnepuMmeHTaNbHUX Ta/abo TeopeTUYHMX AOoCNiaKeHb Ta/abo Komn'tloTepHoro
MOAeNt0OBaHHSA;

34aTHICTb N1aHYBATU | BUKOHYBATU eKCNepuMeHTanbHi poboTu B ranysi 6ioTexHONOriT 3 BUKOPUCTaHHAM
Cy4YacHUX 0bnagHaHHA Ta MeTOAiB, iIHTePNpPEeTyBaTU OTPMMAHI AaHi Ha OCHOBI CYKYMHOCTI Cy4acHMX 3HaHb
Ta yaBAeHb NPO 06’€KT i NpeaMET AOCNIAKEHHSA, POOUTM 06I'PYHTOBAHI BUCHOBKM;

3[aTHICTb 3aCTOCOBYBATM Cy4YaCHi METOAWM CUCTEMHONO aHanisy AnAa AOCNIOKEHHA Ta CTBOPEHHA
edeKTMBHUX BIOTEXHONOTIYHNX NPOLLECIB;

3paTHICTb 3acTocoBYBaTM NPOBGNEMHO-OPIEHTOBAHI MeToAM aHanily Ta OonTUMI3auii 6ioTexHonoriYHmMxX
npouecis, ynpaBAiHHA BUPOOHULITBOM, MaTU HAaBUYKMN MPAKTUYHOIO BNPOBAAMKEHHA HAYKOBUX PO3POOOK;

MpozpamHi pezynbmamu Ha8YAHHA.

MaTu HaBMYKKM BUAINEHHSA, ineHTMiKauji, 36epiraHHA, KynbTMBYBaHHA, iMmmobinisauii HionoriyHmx
areHTiB, 34iIMCHIOBATM ONTMMI3aLil0 NOXMBHUX cepenoBull, obMpaTU ONTUMasibHI METOAW aHanisy,
BUAINEHHA Ta OYULLLEHHA LiNbOBOro NMPOAYKTY, BUKOPUCTOBYHOUM Cy4acHi BioTexHO/oriyHi metoam Ta
NpPUIOMM, NPUTaMaHHI NeBHOMY Hanpsamy 6ioTexHonorii.

YnpoBagKyBat Hambinblw epeKkTUBHI BIOTEXHONOrIYHI MeToAM Ta NPUAOMU Yy MPAKTUYHY BUPOOHMYY
AifNbHICTb Ha OCHOBI OLHKM e(dEeKTUBHOCTI NepeaoBux 6iOTEXHONOrIM Ta BpaxyBaHHA 3arajibHUX
TEHAEHLi PO3BUTKY HOBITHiX BiOTEXHONOTIN Y NPOBiIAHMX KpaiHax.

dopmyntoBaTH i OLiHIOBAaTU BMMOTMU, OBIPYHTYBATU BUXiAHY CMPOBMHY, MaTepiaiv Ta HaMiBNPOAYKTM
BiANOBIAHO A0 yMOB 6iOTEXHO/OMNYHOrO BMPOOHMLTBA 3 YpPaxyBaHHAM TEXHOJIOTIYHUX Ta iHWMX
HEeBM3HAYEeHOCTeN.

MaTh HaBMYKM BUKOPUCTAHHA MOIEKYNAPHO-TEHETUYHUX TEXHOONN ANA CTBOPEHHA HOBMX BiONOTIYHUX
areHTiB..

YMiTM BMKOPUCTOBYBATM MOJIEKYNAPHO-6Ii0NOriYHI  TexHoNorii AnA CTBOPEHHS Ta aHanizy HOBMX
6ioNoriYHMX areHTiB.

BMiTM BUKOPUCTOBYBaTU METOAM MONEKYNSAPHOI BioiHKeHepii A1A CTBOPEHHA HOBUX BiONOriYHMX areHTiB.

2. TMpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-NOriYHIA CXeMi HaBYaHHA 33
BiANOBIAHOIO OCBITHLOIO NPOrpPamolo)
MpepekBianTn: matn 6a3oBi 3HaHHA 3 Gioximii, uutonorii, biodisnku, disionorii, 3aranbHoi mikpobionorii
Ta Bipycosorii.
MocTpeKBi3nTU: OTPMMaHi pe3ynbTaTh HaBYaHHA ByayTb BUKOPUCTAHI B MiArOTOBLi HAYKOBUX AUMNIOMHUX
pobiT, HayKoBO-AOCAIAHMX PObIT Ta poboTU B NnabopaTopisix Ta BUPOOHULITBI.



3. 3micT HaBYaNbHOI AUCUUNNIHU

Poszain 1. KnacunuHi nigxoam moamdikau,ii XKMBMxX opraHiamis

HayKamu i bioTexHonorieto

Tema 1.2. TpaguuinHi onepauii 6ioiHKeHepii Ha NonyNALiIMHOMY, OPraHi3aMOBOMY PiBHSAX
Po3gin 2. CyyacHi HaNpAMM CTBOPEHHA, 3MIHEHHA XUBUX OPraHi3miB Ta OTPUMAHHS,
BUKOPUCTAHHA iX KOMMOHEHTIB

Tema 2.1. OpraHoreHes Ta TKaHUHHA iHXeHepiA.

Tema 2.2. OCHOBHi HaNPAMKM OTPMMAHHA i 3aCTOCYBAHHA BioMONEKyA, IX 3HAYEHHSA Yy HayL,,
MegUNLNHI, NPOMUCNOBOCTI.

Tema 2.3. MoHATTA NPO CUHTETUYHY Bionorito. OTpMMaHHA TPAHCTEHHUX OPraHi3MiB, iX
3aCTOCYBAHHA Y rocnoAapcTBi, eHepreTuli, meauuunHi.

Tema 2.4. ltoaunHa, Ak 06'eKT HioiHKeHepii — pro et contra.

Tema 2.5. biobe3sneKka Ta 6ioeTMKa: ro/I0BHI MONOXKEHHA, BUKIUKK, Npobaemu.

4. HaB4anbHi maTtepianu Ta pecypcu

basoBa niteparypa:

1. KnaueHko O. J1., MenbHunuyk M. [., Konomieup tO. B. bioiHKeHepia. BiHHnua: TOB «Hinan-/1T4», 2015.
- 458 c.
2. Monoubkmin M.A., BacunbkKiscbkuii C.IM., KHaswK B.l.,, BnaceHko B.A. CenekKuis i HacCiHHUUTBO
CinbCbKorocnogapcbkmx pocauH: MNigpydHumk. — K.: Buwa ocsita, 2006. — 463 c.
3. F'epacumeHko B.T., Fepacumenko M.O., Lisinixoscbknit M.I. BioTexHonoris : nigpyy. Ans nigrotos. cnew,
B arpap. BML,. HaBY. 3aKknagax. - K. : dipma «IHKkoc», 2006. — 646 c.
4. CatapoBa T.M., Abpaimosa O.€., BiHHikoB A.l., YepeHkoB A.B. bioTexHonoris pocanH : [HaBYanbHUI
nocibHuK]. AHinponeTpoBcbK : AY IHCTUTYT 3epHoBMX KynbTyp HAAH, 2016. — 136 c.
5. KyHax B.A. bioTexHonoria nikapcbKMUX pocauH. FeHeTMyHi Ta disionoro-6ioximiuHi ocHoBM : MoHorp. /
IH-T monekynap. 6ionorii i reHeTnkn HAH Ykpainu. - K. : Jloroc, 2005. - 724 c.
6. Bopobiiosa /1.l., TarniHa O.B. F'eHeTMYHi OCHOBU cenekuii pocaunH i TBapuH. —Y.: PaHok, 2007. — 224 c.
7. OcHoBuM monekynapHoi 6ionorii-1. MonekynapHa 6ionoria [OHK. JlabopaTopHuiA NpakTUKym
[EnekTpOHHUI pecypc] : HaBYaNbHUM MOCIOHWK Ana cTygeHTiB cneuianbHocTi 162 «bioTexHonorii Ta
6ioiHxeHepia» / A. |. CtenaHeHKo, O. P. /laxHeko, /1. B. MapuHueHKo, M. O. BaHHUKoBa ; KNI im. Irops
CikopcbKoro, IHCTUTYT KAiTUHHOI Gionorii Ta reHeTUYHOT iHXeHepii. — Knis : KMl im. Iropa CikopcbKoro,
2021.-70c.

JonomixHa nitepartypa:
1. Hammelehle R., Schmid R. D., Schmidt-Dannert C. Biotechnology: An lllustrated Primer. Somerset:

Wiley-VCH, 2016. — 582 c.

. Casali N., Preston A. E. coli Plasmid Vectors. Methods and Applications. — Methods in Molecular Biology.
2003.-305c.

3. Dale J., von Schatz M., Plant N. From genes to genomes. Concepts and applications of DNA technology.
Wiley-Blackwell. — 2012. 402 c.

. Kang M.Quantitative Genetics, Genomics and Plant Breeding. Cab Intl. — 2020. — 416 c.
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. Srivastava D. K., Thakur A.K., Kumar P. Agricultural Biotechnology: Latest Research and Trends. —
Springer. 2022. 741 c.

. Harvey L., Berk A., Kaiser C. Molecular Cell Biology, Ninth Edition. Macmillan Learning. 2021. 3700 c.

. Yadav A.N., Singh J., Singh C., Yadav N.. Current Trends in Microbial Biotechnology for Sustainable
Agriculture. Springer. 2020. - 572 c.

. Chandran S., George K.W. DNA Cloning and Assembly: Methods and Protocols. Springer US;Humana. —
2020.-334 c.
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. Rajagopal K. Recombinant DNA technology and genetic engineering. Tata McGraw Hill Education Private

Limited. —2012.-342c.

IHpopmauiiHi pecypcu

. http://bch.cbd.int/

. http://icbge.org.ua/ukr

. http://genome.cshlp.org/

. http://genomebiology.com/

. http://news.sciencemag.org/2012/09/human-genome-much-more-just-genes
. http://www.fao.org/biotech/en/

. http://www.bioua.org.ua/

HaBYaNbHUW KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNNIHU (OCBITHLOrO KOMMNOHEHTA)

5.1.

NeKuiiiHi 3aHATTA

Ne 3/n

Ha3sBa Temu nekKuii Ta nepenik OCHOBHUX NUTaHb
(nepenik gupakTMUHKX 3ac06iB, NOCMNAHHA Ha NiTepaTypy Ta 3aBAaHHA Ha CPC)

Po3ain 1. KnacuuHi nigxoan mogudikauii })kuBux opraHiamis

Bctyn B gucumnnidy. 3aranbHi BiAOMOCTI WOA0 cydacHOi bioiHXKeHepii Ta nepeaymosm ii
BUHUKHEHHA
dopmyBaHHA bGioiHXeHepii, AK riAKM 3aranbHoi GioTexHonorii, Ta i 38'A3KIB i3 3aranbHOLO i

1. MOJIEKYNAPHOI  FEeHETMKOMD,  CeneKkuieto, bGioximieto, monekynapHow  bionorieto,
$apmaKoIorielo, Xap4yoBOK MNPOMMUC/IOBICTIO, CiNbCBKMM FOCNOAAPCTBOM, TEXHOOrisAMMU
3b6eperkeHHA foBKiNNA.

Nitepartypa: 2
bioiH}KeHepia Ta cymixKHi ranysi.
) BioiHXeHepHi meToan y BioTeXHONOTii TBAPMH, POC/IMH Ta MIKPOOpPraHi3miB: onepaLii Ha piBHi
TKaHWH, KNiTUH, OPraHen, AA4epHOro Ta LUTOM/Ia3MaTUYHOrO reHOMIB.
Nitepatypa: 1
OCHOBHi rinKku 6ioiH)XXeHepii Ta 6ioiHXKeHepHUX gocnigyKeHb
KnacuuHi meTtoam cenekuii pOCIMHHUX, TBAPUHHUX | MIKPOOPTraHi3miB: iHAYKOBaHUM
3. MyTareHes, reTeposuc, ribpuamnsauis, gobip.
Nitepartypa: 3
CuHTeTUUHA Bionoria AK HOBITHE BigranyXeHHsa bioiHxxeHepii
KOHCTpytoBaHHA WTYYHMUX reHOMiB de NOVO, OAHOKNITUHHUX Ta 6araTOKNITUHHUX popm

4, XUTTS, HEBiAOMMX Y npupoai. CuHTeTHYHa biosoria
Nitepatypa: 4
CTpYKTypa Ta HOBITHi HAaNpPAMKU bioiH»KeHepii

c leHHa Ta reHeTUYHa iHXXeHepia, CTBOPEHHA KOHCTPYKLiM ANA reHeTUYHOI mogudiKauii,

BEKTOPU, FreHEeTUYHa iHXeHepia, CTBOPEHHA TPAHCreHHMX OpraHi3miB.
Nitepatypa: 5




IHAYKOBAHMW myTareHe3
OCHOBHI MeToAM Ta LiNi iHAYKOBAHOro MyTareHesy: iHAyKOBaHWUIM Ta CNPAMOBaHWM

°. MyTareHes, TOYKOBI 3aMiHW OCHOB, TPAHC3uUL,ii TOWO. BUAW MyTaHTIB Ta iIX NPU3HAYEHHA.
Nitepatypa: 5
3aBAaHHA, WO BUPILYIOTHCA 33 A0MOMOrOI0 KNITUHHOI iHXKeHepii
3acTocyBaHHA METOAIB KAITUHHOI iHXKeHepiT Yy POCIMHHUUTBI Ta TBAPUHHULTBI: O4epXaHHA
COMATUYHUX ribpuais, ribpnaom, KNOHIB, KyNIbTyp TKaHWH i OpraHiB; CTBOPEHHA XMMEPHUX Ta
/- TpaHchopMOBaHMX eMOPIOHIB, iX NPU3HAYEHHS; KPiOKOHCepBaLjia 6iomaTtepiany.
KoHcTpytoBaHHA reHOMIB, OpraHes, CTBOPeHHA LMbpuais, AUrannoigis Towo.
Nitepatypa: 5
MNpobaemu KNOHYBaAHHA NIOAUHU
OCHOBHI NPUYMHU MPUHLMNOBOI HEMOMXAMBOCTI «KACUYHOTO» KNOHYBAHHA JIIOACLKOr0
8. opraHiamy. bioeTuyHi npobaemu cTBOpeHHA BIOTEXHONOTIYHUX NOACBKUX OPraHi3miB
Nitepatypa: 6
Po3gin 2. CyyacHi HaNpPAMM CTBOPEHHA, 3MiIHEHHA }XMBMUX OPraHi3amiB Ta OTPUMaAHHSA,
BMKOPUCTAHHA iX KOMNOHEHTIB
OcHoBHi 6ioiHXXeHepHi onepaLiii Ha pPiBHi YXMBOI KNiTUHK
9, Onepadii 3 ToTanbHUMKU JHK y TBapuH i pocaunH: pekombiHauia AHK, ii pisHosuaw,
ofeprkaHHA KOHK, cTBOpeHHA KNoHOTeK Ta «baHKiB AHK».
Nitepatypa: 6
TpaHcnnaHTauia agep
MeToamn TpaHCNNaHTALi A4ep Ta NEePEHOCY reHiB B COMATUYHI KNITUHKU 32 4OMNOMOroo
10. meTadaszHUX XPOMOCOM, OZEePKaHHA TPAHCXPOMOCOMHUX GOPM, 3NUTTA FTEHOMIB,
NiAroToBKa KAITUHHOIO MmaTepiany; MIHI-KNITUHU Ta NepcneKkTMBM IX 3aCTOCYBAHHA.
Nitepatypa: 6
FeHHa Ta reHeTUYHa iHXXeHepia y bioTexHonorii
leHHa iHXXeHepia, KOHCTPYOBaHHA peKoMbiHaHTHUX AHK. EH3umonoria pekombiHaHTHUX
11. OHK. PectpukTasu, nirasu, AHK-nonimepasmn, 380poTHA TPAHCKPUNTA3a, HyK1easw,
METUNA3N, NONIHYKNeOTUAKIHa3a.
Nitepatypa: 6
PekombiHaHTHI JHK
BeKTopu B reHHil iHXeHepii. Bumoru ao Bektopis. Knacuoikauis sektopis. Mo*KansocrTi,
12. nepesaru Ta Bagun TMx abo iHWKux BeKTopiB i npobaema sBnbopy. Metoan aetekuii MO i
reHeTU4HO MoAMPIKOBaHUX AXKEPEes Y CUPOBUHI, HaniBpabpuKkaTax Ta roTosil NpoayKLii..
Nitepatypa: 6
MOHATTA «reHeTUYHa iHXKeHepia»
MOKANBOCTi FeHETUYHOI iHXeHepii mikpoopraHiamis. TMM Ta iX BUKOPUCTAaHHA B HayLi Ta
13. NPOMMC/IOBOCTI. BaHKM reHiB i KNOHOTEKMN..
Nitepatypa: 6
MeToauuHi 0c06AMBOCTI reHeTUUHOI iHXKeHepii pociuH. TpaHCreHHi TBapuHU
TpaHCreHHi pocaANHW: OTPUMAHHA Ta NowunpeHHA. TM-TBapuHKU, MeToAN OTPUMAHHA. baHKK
14. HK.
Nitepatypa: 6
OCHOBHi HANPAMKMW 3aCTOCYBaHHA r€HETUYHOI iH}XKeHepii
15. MpaKTUYHE BUKOPUCTAHHA PEKOMBIHAaHTHUX MiKpoopraHiamiB. TPaHCreHHi TBapUHU-

b6iopeakTopu. IHWi KaTeropii TM-TBapuH.




Nitepatypa: 6

Fanysi 3acTocyBaHHA TPAHCFEHHUX POCIUH

KaTeropii TpaHCreHHUX pocanH. PocanHmn-cynepnpoayueHTu.
16. Nitepatypa: 6

biobe3neKa reHeTUUHO-iH}KeHepPHOI A4iaNbHOCTI. 3aKOHOAaBUI acneKkTH

Mi*KHapoaHi NpaBoOBi akTU WOA0 reHeTUYHOI be3nekun: KapTaxeHCbKUiA NPOTOKON NPo

biobe3neKy, Opxycbka Ta bakiHCbKa KOHBEHLT, AnpeKTnBM EBponapnameHTy wogo K30,
17. nonoXKeHHs npo 6iobesneky B AokymeHTax YINOB Ta npMknaamn HauioHaNbHUX

3aKOHOAaBCTB EBPONENCbKMX, a3incbKunx KpaiH Ta CLUA. bioeTuka.

Nitepatypa: 6

Cutyauia B YKpaiHi y 3B'A3Ky 3 KOMepuiMHUM Ta HENPaBOMIPHUM NOLMPEHHAM

6ioTexHonoriyHUX (reHeTUYHO MmoandiKoBaHUX) opraHiamis

MNpaBoBa 6a3a Ta peanbHUX MexXaHi3miB KoHTpoato TMO y BiAKpUTIM cucTemi. 3aKoH YKpaiHm
18. Nnpo Aep*KaBHY cucTemy 6iobe3neKkn npu CTBOPEHHI, BUNPobyBaHHI, TpaHCNOPTYBaHHI Ta

BMKOPUCTAHHi reHETUYHO MOANGIKOBAHNX OpPraHi3miB.

Nitepatypa: 6

5.2. CemiHapcCbKi 3aHATTA

Ne 3/n Temun cemiHapCbKUX 3aHATb

1. 3aranbHi BigomocTi woao 6ioiHKeHepil 2
Nitepartypa: 1-2

2. CTpyKTypa Ta HOBITHI HanpAMKM bioiHKeHepil 2
Nitepartypa: 2-3

3. 3aBAaHHA, AKi BUPILWYOTLCA 33 AOMNOMOrOK KNITUHHOI iHXKeHepil 2
Nitepartypa: 3-4

4, MoaynbHa KOHTPO/IbHa poboTa 2

5. l'eHHa iHXKeHepis y bioTexHonorii 2
Nitepartypa: 3-4

6. MeToau CTBOPEHHS KOIHTErpaTMBHUX i BiHapHUX BEKTOPIB 2
Nitepartypa: 5-6

7. leHeTMYHa iHXKeHepis y bioTexHonorii 2
Nitepartypa: 5-6

8. MOKNMBOCTI FEHETUYHOI iHXeHepii MiKpoopraHiamis 2
Nitepartypa: 5-6

9. OCHOBHIi HAaNPAMKM 3aCTOCYBaHHA FrEHETUYHOI iHXKeHepii 2

Nitepartypa: 5-6

5.3. JlabopartopHi 3aHATTA

Ne 3/n Temu nabopaTopHUX 3aHATD

1. NabopatopHa pobota 1. O3HallOMNeHHA 3 npaBuaamu poboTn B nabopatopii,
NpaBuIaMn TEXHIKK

6e3neKn Ta OXOPOHU NpaLli, NPUroTYBAHHA PO3YUHIB.

Nitepatypa: 7

2. NabopaTtopHa poboTa 2-4. BUAineHHA HYKNeiHOBUX KUCNOT 3 JOCNIAKYBAaHOrO maTepiany
Nitepatypa: 7




3. NNabopaTtopHa poboTa 5. MNonimepasHa naHUIOroBa peakuia B pexXmMmi peanbHOro vacy
ana amnnidikauii nocnigoBHOCTEN HYKNeoTnAiB
4, NabopaTtopHa poboTta 6. AHani3 amniKoHIB MeToAaom eniekTpodopesy B araposHoOmy
reni
Niteparypa: 7
5. NabopaTtopHa poboTa 7. CnekTpodhoTOMETPUYHE AOCAIAKEHHA 3pa3KiB [JHK
Nitepatypa: 7
6. TabopatopHa poboTa 8. Bu3HauyeHHs KoHueHTpauii [OHK ¢nyopecueHTHOO
cnekTpodoTomeTpieto
7. 3axucT 610Ky NabopaTopHUX pPobIT

Nitepartypa: 1-7

6. CamocrTiitHa po6oTa cTyaeHTa

1) CamocTiltHa poboTa BKAtoyae niarotosky Ao MKP — 4 roga. MiarotoBky Ao 3aniky — 6 rog,.
BukoHaHHa OKP — 10 roga.

- KinbKictb
Ne 3/n HasBa Temu, L0 BUHOCUTLCA HA CAMOCTiiMHe onpaLoBaHHA
roguH CPC
1. Po3rnaHytn metoau cenekuii 4
2. Po3rnaHytTn meTtogm po3aineHHa 6ionoriuHmMx 06’eKkTiB 4
3. PosrnaHytn metoaun snaineHHa AHK ta PHK 4
4, Po3rnaHyTK cnekTpanbHi meToam 4
5. Po3rnaHytu dpnyopecueHTHi metoam 4
6. Po3rnaHytn ocHoBHi meToau pobotn 3 pparmeHTamm JHK 4
7. Po3rnAHyTM OCHOBHI NPUHLUNN NAiMEPA3HOI NAHLIOINOBOI peaku,ii 4
8. 3acTocyBaHHA METOAIB BUAIIEHHA TEHETMYHOrO MmaTtepiany 4
9. Po3rnaHyTH OCHOBHI BUAWN KYNbTUBYBAHHA KY/IbTUBYBAHHA 4
10 OcHoBM niabopy meToAiB aHaNi3y ANA Ky/IbTUBYBAHHA Pi3HUX 4
’ 6ionoriyHMx 06’eKTiB
11 Po3rnaHytn Buan obnagHaHHA Ta METOAM LLLO BUKOPMUCTOBYHOTbCA 4
' peanbHUX BUPOBHULTBAX
12 Po3rnaHytn npaBuna 6iobe3nekun Ta NPaBmMAIbHOrO NOBOAMKEHHS 3 5
' reHeTU4HO moandikoBaHUMM opraHismamm.

MoniTUKa Ta KOHTPO/b

7. MoniTMKa HaBYaNbHOI AUCUUNANIHW (OCBITHBOrO KOMMNOHEHTA)

Cuctema BUMOT, AIKi CTaBNATbCA Nepep, CTY4EeHTOM:

BiABiAYBaHHS NEKLUiIMHMX Ta CEMIHAPCbKNX 3aHATb € 0O00B’A3KOBOIO CK/1aA0BOK 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 iHpopMaLLii Ta
iHLWe;

e [NA BUCTYNY Ha CEMIHAPCbKOMY 3aHATTI CTYAEHT pobuTb AONOBIAb 3 BUKOPUCTAHHAM Npe3eHTaLLiiHMX
maTtepianis, Nicna AONOBIA| BiANOBIAAE HA 3aNMUTAHHA ayAMTOPIi Ta BUKNAAaYa;

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

e 330X04yBasibHi 6anM BUCTABAAKOTBLCA 33 Y4aCTb Y KOHKypcax PoO6IT eKONOriYHOro crnpAamMyBaHHA,
NiAroTOBKY OrNAAIB HAyKOBMX MNpaub UM BUCTYNM Ha KOHdepeHLUiax 3 AO0NOoBiAAMM 332 TEMATUKOK
ancumnninm. KinbKictb 3aoxovyBaHux 6anis He 6inbwe 10;

HenpuiHATHMMM Y HaBYaIbHIN AiANbHOCTI ANA CTYOEHTIB €:

1) MnariaT — HaBMMUCHE 4K yCBiZOMIEHe onpuntogHeHH:A (onyb/ikyBaHHSA), MOBHICTIO abo 4YacTKOBO,
yyxoro TBOpy (Tekcty abo igen) nig imeHem ocobu, sKa He € aBTOPOM LbOro TBOPY, 6e3 HanexKHoro
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, Yac KOHTPO/IbHMUX 3ax0/iB 3aDOPOHEHMX AOMOMIKHUX MaTepianiB abo TexHiYHUX
3ac06iB (Wnapranku, MiKPOHABYLWHUKN, TenedoHM, NAaHLWETH TOLW);

- MOCUNIAaHHA Ha NiTepaTypHi AXKepena, aKi He 6y10 BUKOpUMCTaHO B poboTi;

- CMUCYBAHHA NPU CKNAJAHHI Byab-AKOro BUAY KOHTPOIO;

- MPOXOAKEHHA NpoLeayp KOHTPOIO 3HaHb MNiACTaBHUMM OcoObamm.

3) HecaHKuUioHOBaHa chiBnpaug, a came:

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

- NpnAbaHHA B iHWKMX OCib YM opraHi3au,ii 3 HaCTYNHMM NOAAHHAM AK BIACHMX Pe3y/ibTaTiB HaBYabHOI Ta
HAYKOBOI AiANbHOCTI (3BiTiB, pedepaTis, KOHTPOJIbHUX).

4) NMponoHyBaHHA YM OTPMMAHHA HEMPABOMIPHOI BUHAropoAm NP OLiHIOBAHHI pe3ynbTaTiB YChilWHOCTI,
BMKOHAHHA HaBYa/NbHUX YN AOCNIAHULBKUX 3aBAAHD.

5) BUKOPUCTaHHA POAMHHUX ab0 CNyKO0BUX 3B’A3KIB AN OTPUMAHHA NO3UTUBHOI ab0 BULLLOT OLLIHKM Npu
CK/laflaHHi byab-aKoro BMAay NifcyMKOBOro KOHTPOAtO abo nepesar y poborTi.

8. Buau KOHTPO/IO Ta peiTUHroBa CUCTEMA OLiHIOBaHHA pe3yabTaTiB HaByaHHA (PCO)

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

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

KaneHgapHM KOHTPO/b: NPOBAaAUTLCA ABiYi HA CEMECTP AK MOHITOPMHI MOTOYHOrO CTaHy BMKOHAHHA
BMMmOr cunabycy.

CemecTpoBUI KOHTPOb: 3aniK.

YMOBM A0MNYCKY A0 CEMECTPOBOro KOHTPOIIO: MiHIManbHO MO3UTUBHA OLHKA 32 MOAY/IbHY KOHTPO/bHY
pob6OTY Ta BUCTYNM Ha CEMiHapI, @ TAKOX cemecTpoBuii penTuHr binbwe 30 Hanis.



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
BUKOHaHHA NPaKTUYHUX PObIT 4 4 16
3axucT nabopatopHUX pobiT 8 3 24
BcbOro 3a NOTOYHMI KOHTPOb 100

KaneHpapHUii KOHTPOAb

MNepwunit KaneHZAPHUIA KOHTPOIb 8

DOpyrnii KaneHgapHUA KOHTPO/Ib 50

CemecTpoBMUii KOHTPONb

3anik 60-100

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

MaKkcumanbHa Kinbkictb 6anis 3a MKP — 30. KokeH BapiaHT MKP mictntb 3 nutaHHAa no 10 6anis
KOXHe.

Kputepii ouiHOBaHHA:

MNMoBHa i BipHa BignoBigb Ha NuTaHHA — 10 b6anis,

MpaBuabHa a/ie HeNoBHa BiAMNOBIAb Ha 3aNMTaHHA, HAABHICTb HE3HAYHMX NOMUAOK — 10 — 6 6anis.;
CyTtTeBi 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 A0MalUHbOi KOHTPObHOI po6oTu (AKP):

MaKkcumanbHa Kinbkictb 6anis 3a JKP — 10. KoxkeH BapiaHT AKP mictuTb 2 nutaHHA no 15 6anis
KOXHe.

KpuTtepii ouiHIOBaHHA:
MNoBHa i BipHa BiaNoBiAb Ha NUTaHHA — 15 b6anis,
MpaBuabHa afie HENOBHaA BiANOBIAb HA 3aNUTAHHA, HAABHICTb HE3HAYHMUX MOMUNOK — 14 — 7 Ganis;

CyTTeBi nomnaKkM abo HenoBHa Bianosiab — 6 — 1 6anu.



BiacyTHa abo HenpaBuMabHa Bianosiab — 0 6anis.
PoboTa 3apaxoBYETbCA AKLWO CTYAEHT Habupae He meHLwe 18 6anis 3 30.
2.3. lonoBigb Ha ceMiHAaPCbKOMY 3aHATTI:
KoxHuii ctyaeHT pobuTtb 3 gonosigi. MakcnmasnbHa KinbKicTb 6anis 3a gonosigb 5.
Kputepii ouiHlOBaHHA:
Po3KpuTTA TEMK, MOMUIKK BiacyTHI — 5 6anis,
Tema po3KpuTa NOBHICTIO ane NPUCYTHI NOMUAKK — 4 — 2 Banw,
Tema He po3KpuTa abo BennKa KinbkicTb nomunok — 0 — 1 6anun.
2.4. 3axuct nabopatopHuUx pobir
BinbHe BonoAiHHA maTepianom — 3 6anu;
BipHe ycBigomneHHa maTepiany 3 He3HaYHUMU Hegonikamn — 2 banu;
HenosHa Bignosiab — 1 6an;
HesaposinbHa Bignosigb — 0 6anis.
2.5. CemecTpoBMii KOHTPO/Ib

HanpukiHui cemecTtpy ymoBolo AONYCKY A0 3aniKy € MiHIMAanbHO MO3UTMBHA OUiHKA 32 MOAY/bHY
KOHTPO/IbHY PO6OTY, BUCTYNM Ha CeMiHapi.

CTyAeHTU AKi BUKOHANM YMOBW AOMYCKY A0 CEMECTPOBOrO KOHTPOIO | Habpanu 6inbwe 60 6anis MoXKyTb,
3a H6arKaHHAM, OTPUMATK 3aNiKOBY OLLiHKY BiANOBIAHO A0 YHIBEPCUTETCHKOI LWKaNMN.

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

CTyaeHTHn, Wo 6axkaroTb NiABULLUTHK CBilh cemecTpoBuiA 6an i Habpanm Ginble 60 6aniB 3a ceMecTp MOXKYTb
NiABULLMTM 6an HaNMCAHHAM 3aniKoBOi poboTu. Mpu uboMy pelTUHrosi 6ann, OTPUMaHI 3a cemecTp
0bHynATbLCA.

3anikoBa poboTa BUKOHYETbCA Y NMCbMOBIN popmi Ta nepegbavae 4 nuTaHHA no 25 6aniB KoXHe.
Kputepii ouiHOBaHHA:

HanpukiHui cemecTpy ymoBOKO AONYCKY A0 3aNiKy € MiHIMAanbHO MO3UTMBHA OUiHKA 3@ MOAY/IbHY
KOHTPONbHY poboTy, [lOMaLLHIO KOHTPO/IbHY POHOTY, BUCTYNN Ha CEMIHApI.

CTyAeHTU AKi BUKOHANM YMOBM A0MNYCKY A0 CEMECTPOBOro KOHTPO/O | Habpanu Ginbwe 60 6aniB MOXKYTb,
3a 6arKaHHAM, OTPUMATK 3aNiKOBY OLLIHKY BiANOBIAHO A0 YHIBEPCUTETCbKOT LLKa/N.

CTyaeHTH, Wo Habpanm meHwe 60 6anis 3a cemecTp B 060B’A3KOBOMY MOPAAKY MatOTb HAaNMCcaTH 3aNiKoBy
pobory.

CTyneHTw, Wo 6axKatoTb NiABULLUTK CBili cemecTpoBuiA 6an i Habpanam 6inblie 60 6aniB 3a CEMECTP MOXKYTb
niagBUWMTM 6an HanMcaHHAM 3anikoBoi poboTu. Mpu UboMy pPerUTMHIOBI 6anu, OTpMMaHi 3a cemecTp
0bHyNATHCA.

3anikoBa poboTa BUKOHYETLCA Y NMCbMOBIN popmi Ta nepeabayvae 5 nutaHb no 20 6aniB KOKHe.
Kputepii ouiHlOBaHHA:

MNoBHa Ta NpaBUAbHA BiANOBIAb Ha 3anuTaHHA — 20 banis.

HeTouHocTi y Bianosigi abo He3Ha4yHi nomuakm — 19 — 16 6anis.

BenunKa KinbKicTb HE3HAYHMX MOMKUIOK abo HenpaBUAbHO choOpMyNboBaHa Bignosiab — 15 — 12 6anis.

CyTTeBi NOMUNIKM, BigNOBIAb HeNpaBuabHa abo BiacyTHA — 11-0 6anis.



PoboTa 3apaxoBYeTbCA AKLLO CTYAEHT Habupae He MeHLe Hix 60 3i 100 banis.

Tabnnuya BignNoBiAHOCTI peMTUHroBUX HaniB OLiHKaM 3a YHIBEPCUTETCbKOO LIKA/IOH:

Kinobkicms 6anie OuiHka
100-95 BigmiHHO
94-85 [yxe pobpe
84-75 Jobpe
74-65 3a408BinbHO
64-60 JocTtaTHbO
MeHwe 60 He3agoBinbHO
He BMKOHaHi ymoBU A0NYCKY He ponyuieHo

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

® nepenik TEOPEeTUYHUX MUTaHb, AKI BUHOCATLCA HA CEMECTPOBMUI KOHTPO/b (3anik) HaBeaeHO B
[0oAaTKy 3;

® Ha NOYaTKy CEMECTPY BMKIaZa4y aHaANI3YE iCHYOYI AMCTAHUIMHI KYpCcKU 3@ TEMATUKOK AUCUUNAIHM
Ta NPONOHYE NPOMTYU BiANOBIAHI HE3KOWTOBHI KypcK cTyaeHTam. Iicna OTPUMMAHHAM CTYAEeHTOM
cepTndikaTy 3 YCNIWHOro NPOXOAMKEHHA AUCTAHLIMHUX YW OHNAMH KypciB 3a BiANoOBigHOM
TEMATUKOI, BUKIa[au 3aKPUBAE BiANOBIAHY YAaCTUHY Kypcy (ceMiHapu um nekuii).

Po6ouy nporpamy HaBYanbHOI gucumnainm (cunabyc):

CKnapgeHo acucteHTom Kadeapu 6ioeHepreTukn, 6ioiHpopmaTUKM Ta eKOBIOTEXHONOTIT, K.T.H., JleBTyHOM
Iropem Iroposuyem

YxBaneHo Kadegpoto bioeHepreTukn, bioiHpopmaTMkM Ta ekobioTexHosorii (npotokon No 18 Big
25.05.2023)

Noroa)xeHo MeToaunyHo Komicieto dakynbTeTy (npoTtokon Ne 11 Bia 26.06.2023)



JopaTok 1.
Mepenik TeOpeTUYHUX NUTaHb, AKI BUHOCATLCA Ha MKP:

1. CneujanbHi 6ioiHXeHepHi MeToau cenekuii POCIMHHUX, TBAPUHHMUX | MiIKPOOpPraHi3mis.
HassiTb, HaBeAiTb NpMKAaaun.

2. 3aCcTOCYBaHHA METOAIB KNITUHHOI iHXeHepii y pOCAMHHMLUTBI Ta TBAPUHHULTBI; 3arasbHa
XapaKTepPUCTUKaA, NPUKNAOM.

3. Wo Take pekombiHaHTHa AHK? [le BOHa 3aCTOCOBYETLCA Y bioiHXeHepil?

4. [ToHATTA KNIOH, KJIOHW B NPUPOAHUX YMOBAX, HaBeAiTb NPUKNaaMN.

5. Lo Take MiKpOKNOHaibHE PO3MHOKEHHA? [le BOHO 3aCTOCOBYETLCA?

6. AK 34iMCHIOETLCA KOHCTPYIOBAHHA peKombiHaHTHuX OHK?

7. AAK 34iMCHIOETLCA KNIOHYBAHHA OpraHi3mis in vitro? Ha3siTb OCHOBHI eTanw.

8. AKi npobaemu icHYIOTb y 3B'A3KY 3 KNIOHYBAaHHAM NHOAUHN?

9. AKi meTO4M BHECEHHA FEHETUYHOro MaTepiany B KNiTUHY BU 3HaETe?

10. LLlo Take cnpsAmoBaHMN myTareHes? [le BiH 3aCTOCOBYETLCA?

11. AIki Bam BigoOMi MeToAM TpaHCNAAHTAL,T A4ep Ta NEPEHOCY FrEHIB B COMATUYHI KAITUHWN?
12. l'anysi 3acTocyBaHHA TPAHCTEHHUX POC/AUH.

13. Po3kpuiiTe cyTb NOHATTA «6iobe3neKa reHHOIHKeHepPHOI AiANbHOCTI»; WO BOHO B cebe
BK/tOYAE?

14. 3actocyBaHHA TMM y Hayui Ta NPOMMUCNOBOCTI.

15. Ha3BiTb OCHOBHI rpynu TPaHCreHHUX POC/INH.

16. Ha3BiTb meTOoAM reHeTUYHOI MoandiKauii pocanH.

17. Lo Take 6aHKM reHiB i KNOHOTEKN? N5 YOro BOHW CTBOPHOKOTHLCA?

18. MoACHiTb CyTb NOHATTA «reHeTUYHa be3neka.

19. lanysi 3acTocyBaHHA TPAHCrEHHUX TBAPUH.

20. KoHTpoab MO y 3aKpUTKX CUCTEMAX; HA3BITb FOJI0BHI BUMOTH.

21. AKi Bam BigOMi pU3NKK TPAHCTEHHUX TEXHONOTIN? AKi 3 HUX € HalbinbLL
0brpyHTOBAHUMM?

22. lLlo TaKke BeKTOp? Bnau BEKTOPIB Y reHHil iHXKeHepil.

23. Ha3BiTb 0CHOBHi meToau aetekuii FTMO; Ha YoMy BOHM IPYHTYHOTbCA?

24. KoHTposb TMO y BigKpntnx cnuctemax; KaptaxeHcbKnin NpoToKoa npo biobesneky,
Ha3BiTb OCHOBHI MONOMEHHA.

JopaaToK 2.



MNepenik TeopeTUYHMX 3aBAaHb, AKI BUHOCATbCA Ha [KP:

1. PO3po6u1TK CXemMM Ta HaBECTU NPUKNALM TEXHIKM KNOHYBAHHHA CiIbCbKOrOCNoAapCbKnx
TBAPWUH: NPUKNAAM | CXeMmMN.

. 3anponoHyBaTh CXeMW KyNbTUBYBAHHA BIOTEXHOOMHUX MiKPOOTaHi3MiB.

. PO3p06uTK TEXHIKM OAepKaHHA AMrannoiaiB 3 NUKY.

. Hagectn npuknaau ogepKaHHA COMaTUYHUX FGPUAIB Y POCAUH.

. 3aNponoHYBaTU TEXHIKN POB6OTM 3 eMbBPiOHaIbLHUM MaTepianom.

. MopiBHATK pi3Hi 3aBAAHHA | MeTOAN CUHTETUYHOI Bionorii.

. Po3pobuTu cTpaterito kKnoHyBaHHA [HK, cTBopeHHA 6aHKiB AHK i KnoHoTeK.
. MTOpiBHATK Pi3Hi TEXHIKM KNOHYBaHHS eMbpioHiB.
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10. NpeAcTaBUTU Ha PO3rNAL NNAH KOHCTPYIOBAHHA PEKOMBIHAHTHUX NAA3MiA, PiHMX TUNIB.

11. HaBecTu npuKnaam KOHCTPYOBAaHHA YOBHUKOBUX BEKTOPIB.

12. lMopiBHATN CXEMW KOHCTPYIOBAHHA BipyCHUX BEKTOPIB.

13. PO3po6UTH NPOTOKO/IM KOHCTPYIOBAHHA BEKTOPIB HA OCHOBI TPAHCMO30HIB.

14. HaBecTu NnpuKnaan KOHCTPYtoBaHHA pekombiHaHTHUX QHK: 3lwmnBaHHA dparmeHTis 3
PiI3HOMMEHHUMMU KIUMKUMM KiIHLAMMNY.

15. O6rpyHTYBaTM NPaKTUYHY AOLiNbHICTb BUKOPUCTAHHSA Bipoi4iB B AKOCTI BeKTOpiB AN
nepeHeceHHA reHeTUYHOro maTepiany.

16. HaBecTn npuknagm TpaHCreHOMHMX OPraHi3miB Ta iX MPAKTMYHOMO 3aCTOCYBAHHA.

17. O6rpyHTYyBaTM HEObXiAHICTb CTBOPEHHA TPAHCXPOMOCOMHMX OPraHi3MiB Ha NPUKNa4,i
POCAVH.

18. OnucaTn HaHOTeXHOoNOTrii Yy MeToAax NPAMOro nepeHeceHHA reHeTUYHOro maTtepiany B
KNITUHW POCAUH | TBAPUH.

19. HaBecTn npuKknagn meToais reHHOI Tepanii OHKO/IOTNYHNX 3aXBOPOBAHb.

20. MNpoBecTy NOPiBHANbHUI aHaNi3 BUKOPUCTAHHA HAHOTEXHOJIOTIT Yy MeToaax reHHOol
Tepanil.

21. 3anponoHyiTe cxemy CTBOPEHHA XMMepPHUX eMBPioHiB, Ta iX NPMU3HAYEHHA.

22. CKNacTv NnaH KOHCTpytoBaHHA peKombiHaHTHUX JHK 3 KifbKOMa LiNnbOBMMM reHamu.
23. MNopiBHATM TEXHIKM OflepKaHHA be3BipycHOro maTtepiany B 6ioTexHoNorii poC/nH.

24. OnncatM MeToam 04epKaHHA TPAHCMNIACTOMHUX POC/IUH.

25. O6rpyHTYBaTV NPAKTUUYHY AOLINbHICTb MeToAy TpaHchOopPMaLLii MiTOXOHAPiIabHOTO
reHomy.

. MpoBecTn NopiBHANBHMI aHANI3 MIKPOKNOHANIbHOTO PO3MHOMEHHSA PiISHUX BUAIB POCAUH.

LopaTtok 3.



MnTaHHA Ha 3aniK

1. PO3po6u1TK CXeMM Ta HaBECTU NPUKNALM TEXHIKM KNOHYBAHHA CiIbCbKOrOCNOAapCbKUX
TBAPUWH: NPUKNAOM | CXeMU;

. MpoBecTn NopPiBHANBHUI aHaANI3 MIKPOK/IOHA/IbHOTO PO3MHOMEHHSA Pi3HUX BUAIB POC/VH;
. 3anponoHyBaTh CXeMM KybTUBYBAHHA BIOTEXHONOTYHNX MIKPOOPraHi3miB;

. PO3p0obuTun TeXHIKM ofepKaHHA ANranaoifis 3 NUAKy;

. HaBecTn npuKknagm ogepKaHHA COMATUYHUX FiBpuais y poCanH;

. 3anponoHyBaTh TEXHIKM pob60OTM 3 eMBpiOHANbHUM MaTepiafom;

. MopiBHATK pi3Hi 3aBAAHHSA | METOAN CUHTETUYHOI Bionori;

. Po3pobutu cTpaterito kKnoHyBaHHA JHK, ctBopeHHs 6aHKiB [AHK i KnoHoTeK;

. MTOpiBHATK Pi3Hi TEXHIKM KNOHYBaHHS eMbpioHiB;

10. MNpeacTaBUTM Ha PO3rAA4 NaAaH KOHCTPYOBAHHA PEKOMBIHAHTHMX NAA3MiA PiSHUX TUNIB;
11. HaBecTu npuKnaam KOHCTPYIOBAaHHA YOBHUKOBUX BEKTOPIB;

12. lMopiBHATN CXeMW KOHCTPYIOBAHHA BipyCHUX BEKTOPIB;

13. PO3p0o6UTH NPOTOKO/IM KOHCTPYIOBAHHA BEKTOPIB HAa OCHOBI TPAHCMO30HiB;

14. HaBecTu NpuMKnaan KOHCTPYtoBaHHA peKkombiHaHTHUX QHK: 3lwmnBaHHA dparmeHTis 3
Pi3HOIMEHHUMU KJIMNKUMM KiIHLAMNY;

15. O6rpyHTYyBaTM NPAKTUYHY AOLINbHICTb BUKOPUCTAHHA BipOiAiB B AKOCTI BEKTOPIB AN
nepeHeceHHA reHeTUYHOro maTepiany;

16. HaBecTn npuKknaaun TPAHCreHOMHMX OPraHi3miB Ta iIX MPAKTUYHOIO 3aCTOCYBaHHSA;

17. O6rpyHTYyBaTM HEObXiAHICTb CTBOPEHHA TPAHCXPOMOCOMHMX OPraHi3aMiB Ha NPUKNagi
pPOCAUH;

18. OnncaTtn HaHOTEXHOOTIi Yy MeTogax NPAMOro NepeHeceHHA reHeTUYHOro maTepiany B
KNITUHW POCAUH | TBAPWUH;

19. HaBecTn npuKnagn MeToaiB reHHOi Tepanii OHKO/IOTYHNX 3aXBOPOBAHb;

20. MNpoBecTy NOPiBHANbHUI aHaNi3 BUKOPUCTAHHA HAHOTEXHOOTIT Y MeToAax reHHOoTl
Tepanii;

21. 3anponoHyBaTH CXeMY CTBOPEHHS XUMEPHUX eMBPIOHIB, Ta IX NPU3HAYEHHS;

22. CK/1acT NNaH KOHCTPYoBaHHA peKombiHaHTHUX JHK 3 KinbKoma LiboBMMK reHamu;
23. MNopiBHATM TEXHIKM OflepyKaHHA be3BipycHOro maTepiany B 6ioTexHo1orii POCVUH;

24, OnncatM MeToam O04epXKaHHA TPAHCMIACTOMHUX POC/INH;

25. O6rpyHTYBaT NPaKTUYHY AO0UINBHICTE MeToAy TpaHcdopMaL,ii MiITOXOHAPIaNbHOTO
reHomy
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