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PeKBi3anTK HaB4Ya/bHOI AUCLUNNIHK

Mepwuii 6axkanaspcoKuli

16 «XimiyuHa ma GioiHxceHepia»

162 —biomexHonozii ma 6ioiHxceHepia
biomexHonoeii

Bubipkoea

O4Ha

3 Kypc, secHaHuli cemecmp

4 kpedumu EKTC
3anik/ MKP/4KP

Jlekyii: 2 200./ muxcdeHo; npakmu4ri 3aHamms. 1 200./musdeHs,
nabopamopHi pobomu — 1 200./muxcdeHo 32i0H0 po3knady

YKpaiHcoKa

Jlekmop: doyeHm 0.6.H. MopayH bo2daH Boanodumuposuy
morgun.bogdan@Ill.kpi.ua; 097 276-09-26 (Tesnezpam)
MpakmuyHi, nabopamopHi. doyeHm 0.6.H. Mop2ayH bo20aH
Boaodumuposuy,

Google Classroom. https://www.sikorsky-distance.org/g-suite-for-

education/%D1%84%D0%B1%D1%82/ Kod kypca yila2gx

Mporpama HaB4Ya/IbHOI AUCLUNNIHU

1. Onuc HaBYaNbHOI AUCUUNAIHMK, T MmeTa, NpegMeT BUBYAHHA Ta pe3ynbTatu
HaBYaHHA

CyyacHi MONeKynapHO 6IOTEXHONOTIYHI Ta FEHETMYHO iHXEeHepHi npoueaypu MakTb
Be/IMKe 3HauyeHHA ans 6araTbox chep AOCAiAKEeHHA Ta npomucaoBux npouecis. Le ak
GionoriyHi Tak i MeaAnYHI NPOEKTU, peKoOMbBiIHAHTHE BUPOOHMLTBO NiKiB, barkaHUx meTaboniTtis
M ONTUMI30OBaHUX TeXHIYHUX (GEepPMEHTIB, CTBOPEHHS KAITMHHMUX CUCTEM AiarHOCTUKKU Ta
cTpaterii ynpaBAiHHA HaBKOJIMILIHIM CepefloBULLLEM, @ TaKOX BUPOOHULTBO XapyoBUX
NPOAYKTiB. IX Ba/AuBicTb y MalbyTHboMy, 6e3yMOBHO, HaBiTb 3pOCTE BM3HaYaOUM
HenepeciyHy aKTyanbHiCTb Aucumniiin «MosiekynapHa bioTexHosoria». TopKatouncb pPisHMX
CYMiXHUX ranys3ei bioTexHosorii, $apmauUeBTUUYHOI iHXeHepil, 6iomeanyHoi iHXKeHepil,
6ionorii i xap4oBMX TEXHOJIONN MoNeKynspHa bioTexHoNoria 30cepeaKyeTbCca Ha HOBITHIX
PO3pobKax reHHoi iHXeHepii, KynAbTypu KaituH In Vitro, texHonorin OMICS, cexkBeHyBaHHi
HACTYNHOro NOKOJiHHA, 6a3 AaHuX i bioiHpopmaTUKK, BUPOOHMLTBA peKoMbiHaHTHOro binka


https://www.sikorsky-distance.org/g-suite-for-education/%D1%84%D0%B1%D1%82/
https://www.sikorsky-distance.org/g-suite-for-education/%D1%84%D0%B1%D1%82/

Ta 6araTo iHwWoro. be3cymHiBHO, WO HaWwi ycniWHi BMMYCKHUKM MalOTb HalKpalli LWaHCcK
[0CArTU BUCOKMX NOCa, Y BigNOBigHMX KOMNAHIAX Ta HAYKOBO-A0CAIAHMX IHCTUTYTaxX.

MeTow ANCUMNNAIHW € PO3BUTOK Y CTYAEHTIB 34aTHOCTEN A0 NOrANB6AEeHHA TEOPETUYHNX
3HaHb i HABYTTA NPAKTUYHMX HABUYOK POBOTU 3 HYKNETHOBUMM KMCAOTAaMM, BiKkamu 1 iHWKMMK
6ioNoriYyHMMM MoIeKyNamm A5 3aCTOCYBAHHA B rasly3i OXOPOHU 340P0B'A Ta HABKONINLIHBOIO
cepefoBMLLLa, eHepreTuui Ta CiibCbKOMyY rocnogapctei. OCHOBOK Nporpamm € NOrNnMbAeHHs
NPUPOAHNYO-HAYKOBOI OCBITU 3 aKLLEHTYBAHHAM Ha Cy4acHUX MNPUKAALHUX SOCNIAXKEHHAX.

OcHOgHi 3a80aHHA ducyunaiHu — BNGiIp pauioHaNbHUX METOAUK NOLWYKY bionoriyHoi
iHbopmaLii AnAa NOpPiBHAHHA Ta BUKOPUCTAHHA AAHUX 3 METO eeKTMBHOro NaaHyBaHHA Ta
iHTepnpeTaLii NepCoOHaNbHUX AOCAIAKEHD.

3rigHO 3 BMMOramm nporpamm HaB4Ya/bHOI AUCUMNAIHW CTYAEHTU NiCnA 3aCBOEHHA
KPeauTHOro Moay/ia MatoTb MPOAEMOHCTPYBATU TaKi pe3ynbTaTM HaBYAHHA.

3HaHHA:

- Micue i 3Ha4YeHHA MosIeKyNApHOI BioTexHonorii y cuctemi 6ionoriyHMX 3HaHb;

- B32aEMO3B'A30K MOJIEKYIAPHOI BioTexHoNOrii 3 6iobe3neKkoto Ta eKONOriELD;

- NPAKTUYHE 3HAYEHHA MONEKYNAPHOI BioTexHONOoriT ANA BUPIWEHHA HU3KKM npobaem y
CiNbCbKOMY rocnoAapcTBi, POCIMHHMUTBI Ta IETKi NPOMUCNOBOCTI;

- OCHOBHMX METOAIB, LLO 3aCTOCOBYHOTbCA Y MONEKYNAPHOI BioTeXHONOrii — reHHin Ta
KNITUHHIN iHXeHepisA;

- 3aBAaHHA, HanpAMKW Ta OCHOBHI npobnemu monekynapHoi biotexHonorii 3rigHO
Cy4acHuX noTpeo;

- HaMBaXNMBIWIi peanizoBaHi PO3POOKN MONEKYNAPHOT BIOTEXHONOFIT Y POCANHHULTBI,
TBAPMHHULTBI Ta MEULMHI,

- HAYKOBi Ta MpaBoBi OCHOBM 3abe3neyeHHA 6e3nekn y ranysi MONEKYNAPHOI
GioTeXHONOTiT }KMBUX OPraHi3miB.

YMiHHA:

- NigdéupaTh BUXiAHWIA MmaTepian KMUBUX OPraHi3miB;

- 3aCTOCOBYBATM CXEMMW OAEPKAHHA PEKOMBiIHAHTHMX JHK, reHeTUYHUX BEKTOPIB, HOBUX
$OpM POCAUH | TBAPUH;

- 40bunpaTn KUBUMbHI CepefloBULLLA i PaLLiOHa/IbHIi YMOBU Ky/JbTUBYBAHHA KNITUHI Ta
NPOXOAKEHHA EH3UMATUYHUX PeaKL,iit;

- CKNajaTM MOJIEKYNAPHO-TEHETUYHI NPOrpamm TEXHONOTYHOTO BUKOPUCTAHHA XUBUX
opraHismis.

2. MpepeKBi3uTU Ta NOCTPEKBI3UTU AUCLUUNAIHK (Micue B CTPYKTYPHO-/IOTiUHiiA
cxemi HaBYaHHA 3a Bi4NOBIAHOK OCBITHLOK NPOrPamMo0)

I'PYHTYETLCA HAa 3HAHHAX, OAEPMKAHMX CTYAEHTaMM NPU BUBYEHHI GYHAAMEHTaNbHUX Ta
npodecinHO-OPiEHTOBAHNX ANCLUMUNAIH PiBHA «BaKkanaBp» TakMX AK Ximia, bioximisa, reHeTuka,
disionorisa, 6iotexHonoris, 3 enemeHTamn 6ioiHGOPMaATUKM Ta OCHOBAMM iHO3EMHOI MOBWU
NPodecinHOro cnpAMyBaHHA He HUX4Ye piBHA A2 N iHGOPMALMHMUX TEXHONOTIN Ha PiBHI
KOpUCTyBaYa.

BMKOpPMCTOBYETLCA NPU BUKOHAHHI HAYKOBOI ANNIOMHOT po60TH, HayKOBO-A0CAIAHUX
pobiT Ha eTanax po3pobKM NAaHy Ta CTPYKTYPU EKCNEPMMEHTANbHOIO Npouecy, iHTepnpeTauii
pe3ynbTaTiB AOCAiMeHb, iHTerpauii Ta Kopenauii BAacHUX pe3ynbTaTiB 3 pes3y/bTaTamu
CBITOBMX A0CAIOKEHb.

3. 3micT HaBYaNIbHOI AUCLUNANIHM
Po3gin 1. OcHoBU moneKynapHoi 6iotexHonorii



Tema 1.1. PO3BMTOK MOJIEKYNAPHOI BioTexHooril,

Tema 1.2. Cunte3 OHK, PHK i 6inka.

Tema 1.3. TexHonoria pekombiHaHTHOI AHK.

Tema 1.4. XimiuHni1 cuHTe3, amnnidikauia Ta cukseHyBaHHA OHK.

Tema 1.5. bioiHdopmaTtuka, reHomika Ta npoTeomika.

Tema 1.6. MaHinynt0BaHHA eKCMNpeci€to reHis y NPoKapioTiB.

Tema 1.7. MpoayKuia reTeponoriyHoro 6inka B €yKapioTUYHUX KAITUHaX.
Tema 1.8. CnpsamoBaHuii myTareHes i 6ikoBa iHXeHepis.

Po3gain 2. MonekynapHa 6iotexHonoria Mikpo6HUX cuctem

Tema 2.1. MoneKkynapHa giarHocTuKa.

Tema 2.2. binkoBi TepaneBTUYHI 3aco6M.

Tema 2.3. HyKNeiHOBI KNCIOTU SIK TepaneBTUYHI 3ac0bu. BakuMHM.

Tema 2.4. CvHTE3 KOMEPLINHUX NPOAYKTIB PEKOMBIHAHTHUMM MiKPOOPraHisMmamMm.

Tema 2.5. biopemegiauis Ta BUKopUcTaHHA biomacu. BakTepii, WO cnpuatoTb POCTY POCAUH.
Tema 2.6. MikpoO6Hi iHceKTuumnam.

Tema 2.7. MacwTtabHe BUPOBHULTBO 6iNKiB peKOMBIHAHTHUMM MiIKPOOPraHi3Mmamm.

Po3gin 3. MoneKynapHa 6ioTexHonoriA eyKapioTUYHUX cucTem
Tema 3.1. leHeTMYHa iHXeHepia POC/UH.

Tema 3.2. TpaHCreHHi TBapuHM.

Tema 3.3. MonekynsapHa 6ioTexHonoris Ta CycninbCTBO

4. HaBuanbHi maTepianu ta pecypcu

PekomeHaoBaHa nitepartypa

ba3osa

1. Glick B.R., Pasternak J.J., Patten Ch.L. Molecular Biotechnology: Principles and
Applications of Recombinant DNA. ASM Press, 2010 - 1000 c.

2. Knsgenxko O. JI., Mensuuuyk M. /1., Konowmiens 0. B. Bioinxkenepis. Binnuisa: TOB
«Himau-JITI», 2015. - 458 c.

3. An Introduction to Molecular Biotechnology: Fundamentals, Methods and
Applications 2nd Edition. Michael Wink (Editor). Wiley-Blackwell. — 2013. — 636 c.

4. I'epacumenxo B.I'., I'epacumenko M.O., LIpinixoBchkuit M.1. biotexHosnoris : miapyy.
JUTS TIITOTOB. CITCIl. B arpap. BUIIL. HaBd. 3akianax. - K. : dipma «Iakoc», 2006. — 646 c.

5. CarapoBa T.M., AbGpaimoBa O.€., BinnikoB A.l., YepenkoB A.B. biorexnonoris
pociuH: [HaBuanbHuUit mocioHuk]. J{HinponeTpoBerk : JIY lHctuTyT 3epHOBUX KynbTyp HAAH,
2016. - 136 c.

6. Kynax B.A. BiorexHomoris Jikapchbkux pociuH. ['eHeTnyHi Ta ¢izionoro-6ioxiMivHi
ocHOBH : Monorp. / [H-T Mmonekynsp. 6iororii i renernkn HAH Ykpainu. - K. : Jloroc, 2005. -
724 c.

JonomixHa

1. Hammelehle R., Schmid R. D., Schmidt-Dannert C. Biotechnology: An Illustrated
Primer. Somerset: Wiley-VCH, 2016. — 582 c.

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

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

4. Kang M.Quantitative Genetics, Genomics and Plant Breeding. Cab Intl. — 2020. - 416



5. Srivastava D. K., Thakur A.K., Kumar P. Agricultural Biotechnology: Latest Research
and Trends. — Springer. 2022. 741 c.

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

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

8. Chandran S., George K.W. DNA Cloning and Assembly: Methods and Protocols.
Springer US;Humana. — 2020. — 334 c.

9. Rajagopal K. Recombinant DNA technology and genetic engineering. Tata McGraw
Hill Education Private Limited. — 2012. — 342 c.

IHdopmaliiiHi 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://biomolecula.ru/content/498
. http://www.bioua.org.ua/
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HaB4YanbHWUWA KOHTEHT
5.MeToauKa onaHyBaHHA HaBYa/bHOI AUCUMNAIHM (OCBITHBOrO KOMMNOHEHTA)
Jlekyilini 3aHammas

3acmocosytombeca cmpameeii  GKMmuBHO020 |  KO/AEKMUBHO20 HOBYAHHA, AKi
8U3HAYAKOMbCA HACMYMHUMU Memooamu i mexHo102iAMU: Memoou npobaemMHo20 Ha8YAHHSA
(mpobnemHuli  8uknad, 4acmrxoso-nowykosuli (espucmuyHa 6ecida); iHopmayiliHo-
KOMYHIKauitiHi mexHonoeii, wo 3abe3neyyroms npobaeMmHo-00CAiIOHUUbKUL Xxapakmep
npoyecy HABYAHHA Ma aKkmuseizauito camocmiliHoi pobomu cmydeHmie (eseKMpPOHHI
npeseHmauii 078 AeKUilHUX 3aHAMb, BUKOPUCMAHHSA aydio-, 8i0eo-nidmpumKu Hag4yaabHUX
3aHAMb, PO3POOKA i 30CMOCYBAHHA HA OCHOBI KOMIM'tomepHUX i myabmumediliHux 3acobis
meopyux 3a80aHb, i iH.).

No

sln Haszea memu nexyii ma nepenik 0CHOGHUX NUMAHb

1 Jekyia 1. PO3BUTOK MOJEKYJISAPHOI 010TEXHOJIOT1T

3aranbHi BIJIOMOCTI IIOAO Cy4acHOi MOJIEKYJISIpHOT O10TE€XHOJOTIl Ta NepeayMOBH ii
BUHUKHEHHsA. DOpPMYBaHHS MOJICKYJSPHOI O10TEXHOJOTII, SK TIIKA MOJEKYJISIPHOI
Olomorii, Ta 1 3B'A3KIB 13 TE€HETHUKOIO, 3araJibHOK OlOTEXHOJIOTICI0, 010XIMICIO,
MOJIEKYJISIPHOIO 010JI0Ti€l0, (papMaKoIOTi€r0, XapuoBOK MPOMHUCIOBICTIO, CUTbCHKHM
TOCTIOJIAPCTBOM, TEXHOJIOT1SIMH 30€pEKEHHS TOBKIJLIA.

Jlimepamypa: [1], [6]

2 Jexuyia 2. Cunre3 JIHK, PHK i Oinka




biocunres JHK, PHK i Oinka in vivo. Eranu mporueciB OiocuHTe3y. 3arajibHi
MepeTBOPEHHs OiosoriuHoil iHpopMarlii. [leHTpanbHa morma MOJIEKYJIIpHOI 0i0JIOTii.
[epenaua indopmariii, 1o NPSIMO HE OXOIUIEHA TEOPIEI0 PO LEHTPAIBHY JOTMY.

Jlimepamypa: [1], [6]

Jexuin 3. Texnonoris pekomoOinanTHoi JIHK

'eHeTnyHa pekomOiHAIlA Ta METOAM CTBOPEHHS PEKOMOIHAHTHHX MOJIEKYJI.
®epmeHTH pecTpukiii. BuainenHs Ki10HOBaHUX reHiB. MoJieKyia-BeKTOP, BUMOTH /10
BekTopiB. Tpancdekitis Ta Tpanchopmaris. Bekropu: mia3minHi, Ha OCHOBI dara A,
KocMminu, OiHapHi Ta inTerpytodi. Kimonoreka reHis.

Jimepamypa: [3-4]

Jexyin 4. XiMiuyHui CHHTE3, aMILTidikamis Ta cukBenyBanus JJHK.

Cunte3 osnironykyieotuiB. OCHOBY MoOJIiMepa3HOi JIaHIIOIOBOI peakliii: KOMIIOHEHTH
ta eranu. llinxomum npo cukBenyBanHs JIHK. CuxenyBanns 3a Cenrepowm.
CuHKBEeHyBaHHs HOBOT'O TIOKOJIIHHS.

Jlimepamypa: [3-4]

Jexyin 5. bioindopMatrka, reHOMiKa Ta IPOTEOMiKa

[onsarts npo GioindopmaTky, O6ioiHpOpMaIiiiHI IHCTPYMEHTH Ta 010JI0TiYHI OaHKH
nanku. OOmacte JoCiHiDKeHHS TreHoMmikk., OO01acTh JOCHIKEHb IMPOTCOMIKH.
bioindopmaTrka, TreHOMIKaTa NPOTEOMIKa Ta 3B'SI30K 3  MOJIEKYJSPHOIO
010TEXHOJIOTIEIO.

Jlimepamypa: [1], [4-5]

Jexyin 6. MaHInyJIIOBaHHS €KCIIPECICI0 TEHIB Y IIPOKAPIOTIB

[TonsTTst ipo BekTOpH Uil ekcrpecii. OCHOBHI CTPYKTYpHI KOMIIOHEHTH BEKTOPIB.
[ToTentiiini mpoOaeMU PH BUKOPUCTAHHI MPOKAPIOTHYHUX CUCTEM ekcrpecii. Tumu
IIPOMOTOPIB Y BEKTOpax. BaxInBICTh crieiCepHUX perioHiB. XUMEpHI OLIKH.

Jlimepamypa: [1], [4]

Jekuyia 7. IIpoayKIlis TETEPOIOTIYHOTO OLIKA B €YKAPIOTHYHUX KIIITHHAX

[Tonarts npo pekomMOiHaHTHI OuTkM. ['eTeposoriuHi cucTeMH eKcmpecii B KITHHAX
JIpLKIDKIB, TpUOIB, KOMaX, CCaBIlIB, pociuH. [lepeBaru Ta HEMOMIKK Pi3HUX CUCTEM.
TpaHCcreHH1 pOCIMHU Ta TBAPUHHU.

Jimepamypa: [1], [3], [6]

Jexyin 8. CupssMOBaHUI MyTareHes 1 OLIKOBA 1HKEHEPis

CaiiT-cipsimoBanuii  MytareHe3. bazoBi migxomau: wmeton Kyskens, kaceTHH
mytarenes, [1JIP-omocepeakoBaHuii calT-CIpsSIMOBaHHN MyTareHe3, MeToau in Vivo
caiiT-cripsmoBadoro wmytarenesy, CRISPR. Hampasiena womgudikamis OUIKIB.
Hanpasnena eBostoriis.

Jlimepamypa:[4-5]

Jexyin 9 MoliekynsipHa JiarHOCTUKA




Po3pobka 1iarHOCTUYHUX CHCTEM Ha OCHOBI JOCTIIHUIBKUX 1HCTPYMEHTIB. AJenb-
crenudivni cuctemu autekiii myrtamnii. JIHK mikpodinu Ta reHeTHYHE TECTyBaHHS.
[Monimopgizm THK Ta inentudikanis moxei (JHK ¢inrepnpuntunr). Buspnenns
BIpYyCiB Ta MIKpOOPTaHi3MiB.

Jlimepamypa: [1], [4-5]

10 | Jexuin 10. binkoBi TepaneBTUYHI 3aCO0U
TepaneBTUYHI ~ MOHOKJIOHAJbHI ~ aHTHTLIA. TepameBTHYHI  XUMepHI  OUIKH.
TepaneBTuyHi OITKM HE HAa OCHOBI AHTHUTUI, IO CXBajJeHI I KJIIHIYHOTO
BUKOPUCTAHHSA. Y CIIX BUKOPHCTAHHS TEPAaNeBTUYHHUX OUIKIB Ta BUKIMKH TOB’s3aHI 3
BUKOPHCTAHHSM.

Jlimepamypa: [4-5]

11 | Jexuin 11. HykneiHOBI KMCIIOTH SIK T€paNeBTUYHI 3ac00M. Bakimau
[Moustrs npo JHK tepamito. AnTtrcmucinosi omironykieorunu (ASO) i JHK-
anramepu. ['enna Teparmist (renaucuH Ta ammkuH). [loustrs mpo PHK repamiro. PHK
iaTepdepenis. Lini mikpoPHK. MPHK Bakumnu.

Jlimepamypa: [1], [4], [6]

12 | Jlexuisn 12. CuHTE3 KOMEPIIMHUX MPOAYKTIB PEKOMOIHAHTHUMH MIKPOOPTraHi3MaMH
['enetnyna pexomOiHalisl B MPOMHUCIOBUX opraHizMax. CHHTE3 NEepBUHHUX
MeTaboTiTIB (AMiHOKHCIIOTH, BITAMiHM, OpraHiuHi KUCJIOTH Ta iH.). CHHTE3 BTOPUHHHUX
MeTabouTiTIiB (aHTHOIOTHKY, aTHUIYyXJIWHHI areHTH). PexomOiHaHTHI Oinku. CHHTE3
depmenTiB. CHHTE3 IHIIMX CIONYK (panamiliH, apTeMi3iHiH, CIIIHOCA)
Jlimepamypa: [6]

13 | Jlexyin 13. biopemeialtis Ta BUKOpUCTAaHHS OiomacH. bakTepii, 1110 CIpUSIOTh POCTY
pociuH
Po3poOka OionoriyHux mnpemnaparis, MO CHPUSIOTH pocTy pociuH. IloHATTS mpo
6i0100puBa.

Jlimepamypa: [6]

14 | Jlexyisn 14. MikpoOHi iHCEKTHIIMIHA
[Tonsarrs mnpo MikpoOHi iHcekTunuau. [lepeBarn Ta HETONIKM MIKPOOHUX
incexTunuaiB. Bacillus thuringiensis. Bt — nmpoayktu. [Hini GakTepianbHi iIHCEKTHUITHIH.
[HCexTHIMIM HA OCHOBI BIpYCiB, Tpu0OIB Ta Ha HAUIPOCTIIINX..

Jimepamypa: [2, 4]

15 | Jlexuia 15. MacmtabHe BUpOOHUIITBO OLIKIB pEKOMOIHAHTHHMHU MIKpPOOpraHi3MaMu
Bubip cuctemu ans excrpecii. Baxxnusicts BekTopy Ta nmpoMotopy. Bubip opranizmy
«rocnofaps». HectabunbHICTh M1a3MiJ] Ta KUIBKICTh KOMIH. YMOBH BUPOOHHUIITBA.
Jimepamypa: [2, 4]

16 | Jlexuin 16. 'eHeT4HA 1H)KCHEPIS POCIHH

Kareropii TpaHcreHHUX pociuH. POCIMHH-CynIepnpo yLeHTH.




Jlimepamypa: [6]

17 | Jexuin 17. TpancreHHi TBApUHU

Tpancrenni TBapuHH-0Oi0peakTopu. [Hmi kareropii ['M-TBapuH.

Jlimepamypa: [4-5]

18 | Jexuin 18. MoiekynspHa O10TE€XHOJIOTIS T CYCITIIBCTBO

MixHapoaHI TPABOB1 aKTH MO0 TeHETUYHO1 Oe3meku: KapraxeHChbKuil MpOTOKOII PO
6i006e3neky, Opxycbka Ta bakiHChka KOHBEHIIIi, TUPEKTUBU €BpOMapIaMeHTy 1010
I'MO, nonosxeHHs nipo 6i00e3mneky B fokymMeHTax YIIOB Ta npukiaamn HalllOHATEHUX
3aKOHOJIaBCTB €BpoNehchKuX, a3iichbkux kpaid ta CIIIA. bioetuka. [IpaBoBa 6a3a Ta
peanpHUX MexaHi3MiB KoHTpomo 'MO y BiakpuTiii cucremi. 3akoH YKpaiHH Mpo
JepKaBHy cucTeMy 0i00e3MeKu Mpu CTBOPEHHI, BUMPOOYBaHHI, TPAHCIOPTYBAaHHI Ta
BUKOPUCTAaHHI TEHETUYHO MOJIM(IKOBAaHUX OPTraHi3MiB.

Jlimepamypa: [2]

MpaKTU4Hi 3aHATTA

OCHOBHUMU 3Q80QHHA YUKAY MAPAKMUYHUX 3aHAMb 3 OducyunaiHu «MosneKynapHa
b6iomexHonozia» € opmysaHHA y cmydeHmis 6a3u Cy4yacHUX 3HAHb 3 BiOiH#eHepHuX
MemoOuUK i nioxodie y biomexHos02ii pocauH, MeapuH Mma MIiKPOOP2aHI3Mi8, yaeAeHHs Mnpo
posedeHHs eKcnepumeHmy 3d MAGHOM ma 8i0nosi0HUM 3a80aHHAM, pobomu 3
nabopamopHum 0671a0HAHHAM, peakmusamu ma 6ios102iYHUM Mamepianom; Npu2omye8aHHA
3paskie biomamepiany 018 ix 00CNIOHEHHA BU3HAYEeHUMU Memooamu, aHanizy ma
iHmepnpemauii o0epxaHuUx pe3yanomamis ma wWeuoKo20 Onpayto8aHHA macusy biosnoaiyHux
0aHux; iHmeapauia pesysbsmamis 8 uinicHe iHOUBidyanoHe G0CNiIOHCEeHHS.

3acmocosyrtomsca cmpamezii  aKmMuBHO20 i KO/IeKMUBHO20  HABYAHHA,  AKi
8U3HAYAIOMbLCA HACMYMHUMU MemooamMu i mexHos02iAMU. 0cobuCcmicHO-0piEHMOBAHI
(po3susarodi) mexHonoeil, 3aCHOBAHI HA AKMUBHUX ¢opmax i Memodax HABYAHHSA
(3acmocyeaHHs Ha ocHo8i Komn'tomepHux i MyabmumeOdiliHux 3acobie meop4ux 3a80aHb).

Ne

HasBa TemMu 3aHATTA
3/n

1 3azanvHri gidomocmi w000 moneKynapHoi biomexHonozii

Jlimepamypa: [1], [6]

2 CmpyKkmypa ma HoO8imHi HANPAMKU MOAEKYAAPHOi biomexHonoezii

Jlimepamypa: [1]

3 Memodu cmeopeHHA 6akmepianbHUx éekmopie

Jlimepamypa: [1]

4 FeHHa ma 2zeHeMuyYHa iHXeHepisa y MoneKynAapHil biomexHonozii

Jlimepamypa: [6]

5 FeHemMuYHa iHXceHepia pocauH




Jlimepamypa: [6]

6 FeHemuYHa iHXceHepia meapuH
Jlimepamypa: [6]

7 Mosnusocmi 2ceHemuyHoi iH¥ceHepii MikpoopaaHizmie
Jlimepamypa: [6]

8 ModynbHa KOHMponsHa poboma

9 3anik

J1abopaTopHi 3aHATTA
No
Ha3Ba TemMu 3aHATTA

3/n

1 ModenioeaHHa eeKkmopy T/A KAOHY8aHHA 3 6CMABKOI 074 CUKBEHYB8aHHs
Jlimepamypa: [1]

2 Au3aliH ekcnepumeHmy KAOHY8AHHA N0 0OHAKOBUM AUMKUM KiHUam / no pisHum
AUNKUM KiHYAM.

Jlimepamypa: [1]

3 Po3pobKa ekcnepumeHmManbHUX KPOKie 0715 KNOHY8AHHA HOB020 MPOMOMOpPA Ha
Micye cmapozo.

Jlimepamypa: [6]

4 Po3pobKa ekcnepumeHmManbHUX KPOKie 0nAa KaoHyeaHHA [/IP ¢ppazmeHmy, w,o
cuHmesoeaHuli Tag-nosimepasoro, Hux4e npomomopa, wjob He 36unaca pamka
34YumyB8aHHA.

Jlimepamypa: [6]

5 Modento8aHHA KNOHYBAHHSA 2eHY 20pMOHA pocmy 0414 NpenapamueHo20 cuHme3y
y KaimuHax i oyuuwyeHHa 3a dornomozoro imyHonoziyHoz2o KiHya/His-tag.
Jlimepamypa: [1]

6 Onmumizayia 2eHemu4Ho20 Kody 0nA eghekmueHOi eKcnipecii 2eHa 6akmepii y
KAiMUHax pocsauH Yu A00UHU.

Jlimepamypa: [6]

7 Po3pobka cucmemu dasa CRISPR-Cas9 calim-cneyugpiuHo2o mymazeHe3sy (Hokaym)
Jlimepamypa: [6]

8 Po3pobka cucmemu 9daa CRISPR-Cas9 cailim-cneyugpiuHo2o mymazeHe3y (3miHa

amiHoKucsaomu)

Jlimepamypa: [6]




9 Cucmemu Ha ocHoei iHmepgepeHyii PHK daa 3amoevyeaHHA 2eHie

Jlimepamypa: [6]

6. CamocriitiHa poboTa cTyaeHTa

CamocmiliHa poboma cmydeHma no OucyuniHi 8KaAKYAE Nid20mosKy 00 ayoumopHUX
3aHAMb (28 200UH), MOOY16HOI KOHMPObLHOI (4 200UHU) ma nidzomoeka A0 3aiky (6 200uH)
JIKP —10 200..

MoniTUKa Ta KOHTPO/Ib
7. MoniTMKa HaBYaNbHOI AUcLMNNIHU (OCBITHBOrO KOMNOHEHTA)

Monimuka w000 OeodnaiiHis ma nepecKknadaHHa. Pobomu, sAKi 30aromecsa i3
MOpPYWeHHAM mepmiHie 6e3 MoeaMcHUX rpuYUuH, OUIHIOIOMbLCA HA HUMYY OUIHKY.
MepecknadaHHA mem (MoOynig) 8i06ysaembca 30 HAABHOCMI MOBAHCHUX MPUYUH.

Monimuka ma npuHyunu akademiyHoi dobpoyecHocmi susHaveHi y po30dini 3 KodeKcy
yecmi HauyioHanbHo20 mMexHiYHO20 yHisepcumemy YKpaiHu «KuigcbKuli nonimexHiyHul
iHcmumym imeHi leops Cikopcbko2o». [demansHiwe: https://kpi.ua/code. BukopucmaHHs
0odamkosux Oxcepes iHpopmayii nid Yac oyiHBAHHA 3HAHb 3a60poHeHO (y Mm.Y. MobBinbHUX
Oesalicie). MobinbHi npucmpoi 003807A5€MbCA 8UKOPUCMOBY8AMU AUWE Mi0 4ac OH-AalH
mecmyg8aHHA MAa BUKOHOHHA PO3PAXYHKI8.

Hopmu emuyHoi nosediHKu. Hopmu emuyHoi nogediHKU cmydeHmis i NpayieHUKig
8U3HayeHi y po30ini 2 Kodekcy yecmi HayioHasnbHo020 mexHiuHO20 yHisepcumemy YKpaiHu
«Kuiscbkulli  noaimexHiyHuli  iHcmumym  imeHi  leops  CikopcbKoeo». [lemansHiwe:

https://kpi.ua/code.

MoaimuKka wjo0o eideidysaHHA:. Bi0gidys8aHHA neKyili, NPpaKMUYHUX 3aHAMb, 0 MAKOXC
8i0CYymHicmb Ha HUX, He oyiHEMbCA. OOHAK, cmydeHmam pekomeHOyemeoca 8idsidysamu
30HAMMA, OCKiNbKU HA HUX 8UKAAOQEMbLCA meopemu4vHuli mamepian ma po3susaromeca
HaBUYKU, HeOobXxiOHi 0na ¢opmy8aHHA KomremeHmHocmel, 8uU3HAYEHUX CMAHOAPMOM
ocsimu. Cucmema OUIHIOBAHHA OPIEHMOBAHA HA OMPUMAHHA 6anie 3a aKMUBHicMb
cmydeHma, @ MAaKOX BUKOHOHHA 30800Hb, AKi 300MHi PO38UHYMU MPAKMUYHI YMiHHA ma
HaBuYKU. 30 06’ekmusHUX NpuU4UH (HaNPUKaad, xeopoba, NPAYEBAAWMYBAHHSA, MiHHAPOOHE
CMaXCy8aHHA MOWO) HABYAHHA MOXe 8i0byeamucs 8 OH-1aliH popMi 30 MNO200HEHHAM i3
KepisHUKOM Kypcy.

8. BUAU KOHTPOAIO Ta PEMTUHIOBa CMCTEMA OLiHIOBAHHA pe3y/ibTaTiB HaBuyaHHA (PCO)

MomoyHuli KOHMPOAL. ONUMYBAHHA 30 MeMOK NPAKMu4yHo2o 3aHammsa (15 6asis),
30a4a nabopamopHux pobim (45 6anu), MKP (30 6anis), AKP (10 6anis). 3aeansHa cyma basie
3a cemecmposy pobomy — 100 6anis. [JoknadHiwa iHghopmauis ujo00 MOMoO4YHO20 KOHMPOIO
ma Kpumepiie oyiHr08aHHA HagedeHa 8 PCO 3 ducyunaiHu (Jooamok 1).

KaneHdapHuii KOHMponab: nposodumscs 08ivi Ha cemecmp AK MOHIMOPUH2 MOMOYHO20
CMaHy 8UKOHAHHA 8UMoO2 cunabycy.

Cemecmposuli KoHmMponb. 3anik. 3az2aaeHa cyma banie Ha 3aniky — 100 6anis.
JloKknaodHiwa iHghopmauisa woodo nposedeHHA ma oUiHB8aHHA HasedeHa 8 PCO 3 oucyunaiHu.



Ymoeu d0onycKy 00 cemecmpoeoz20 KOHMPOA. ceMmecmposuli pelimuHz He Hux4e
50 6anis, HanucaHHA MKP, 3axucm ycix npakmu4yHux pobim. Akwo cemecmposuli pelimuHe €
suwum 3a 60 6anie 3a ymosu 30a4i ecix gudie pobim cmydeHm moxce ompumamu 3asiK
asmomamom.

Dopatok 1

PelTUHroBa cucrema OLiHKM YCMILWHOCTI CTyAEeHTIB
3 gucumnninm «MonekynapHa biotexHonoria» ana cneuianbHocti 162 biotexHonorii Ta
6ioiHKeHepis
daKkynbTeTy bioTexHonorii | BioTeXHIKK
(nepwuit piseHb 6akanasp, 4eHHA GopMa HaBYAHHSA)

Po3nopain HaB4yasibHOroO Yacy 3a BMAAMM 3aHATb i 3aBAaHb 3 AUCLUMUNIHM 3rigHO 3 poboynm
HaBYa/IbHUM NAHOM

Cem | HaB4anbHu . .
. Po3noain HaBYyabHUX FOAMH KoHTponbHi 3axoau
ecTp M yac
Aka MpakTny
Rpe | | Newuii | wi Na6. cpc | MmKp | grp | Cemecr
ANTH PoboTu aTecraul,
roa. poboTH
7 4 120 36 18 18 48 1 3anik

PeNTUHT cTyaeHTa CKNada€eTbes 3 6anis, LWLO BiH OTPMMYE 3a:

1. 3payva 3aBaaHb NpPaKTUYHOI poboTH;

2. KoHTposibHOi po60TH (04HA KOHTPO/IbHA pob0Ta TPUBANICTIO 2 FOAUHM).
3. 3pauva 3BiTiB 3 1abopaTopHUX POBIT.

4, 3pava AKP.

Cuctema peiiTMHroBux (Baroemx) 6anis 3aHATb i PEUTUHIOBUX OLIHOK NO BUAAX KOHTPO/IIO

3a pik
r||\l/i Bua KoHTpoOAIO Ban K;’;':::I:b Cyma banis
1 | NabopaTopHi 3aHATTA
- Barosui 6an ry 5 9 45
- 0bpobKa pesynbTaTiB i 3axXmUcT* 0-5
2 | MpaKTUYHi 3aHATTA
- Barosuit ban rg 5 3 15
- AKICTb BUKOHAHHA™* 0-5
3 | MoaynbHa KOHTpObHA poboTa
- Barosui 6an rg 30 1 30
- AKICTb BUKOHAHHA®** 0-30
4 | JKP**** 10 1 10
Bcboro 100

* - 3axucT 1a00pATOPHUX POOIT:

10




MPaBUJILHO 3aIPOTIOHOBAHE PIIIICHHS Ta HOTO OOTPYHTYBaHHS 5 OaniB;

[I0BHA BIAIOBIAb Ha IIOCTABJICH] 3aIIUTaHHS 3 IEIKUMU HEIOIIKAMHU 4 Gaiis;
HENOBHA BiAMOBI1Ib 3 0anuy;
He3aI0BIIbHA BiAIOBIAL 0-2 6anu.

** - Bignosigb Ha NPaKTUUYHUX 3AHATTAX.

NPaBW/IbHO 3aMPONOHOBAHE PilleHHA Ta A0ro 06rpyHTYBaHHA 5 6anis;
NOBHA BiANOBIAb Ha MNOCTaBNEHI 3aNUTaHHA 3 AEAKMMWN HeA0NiKamu 4 6anu;
HenoBHa BiANoBiIAb 3 6anu;
He3aJ0Bi/NbHa BiANOBIAb 0-2 6anis.

*** - AKicTb BUKOHAaHHA MOAYNbHUX KOHTPOJbHUX PObIT:

noBHa pPO3KpKUTa BiAMNOBIAb 29-30 6an;
NOMW/IKA B OAHOMY 3aBAAHHI abo HenoBHa BiANOBIAb B ABOX 3aBAaHHAX 23-28 6anis;
NoMM/IKa B ABOX 3aBAaHb abo HenoBHa BiAgnNoBiAb B 4 3aBAaHHAX 16-22 6anu;
poboTa He 3apaxoBaHa 0-15 6anis.

**** . HanucaHHA OKP:

noBHa pPO3KpUTa BiAMNoOBIAb 10 6anis;
NOMM/IKa B OAHOMY 3aBAAHHI abo HenoBHa BiANOBIAb B ABOX 3aBAaHHAX 8-9 6anis;
NoOMWIKa B ABOX 3aBAaHb abo HenoBHa BignoBiab B 4 3aBAaHHAX 6-7 6anis;
poboTa He 3apaxoBaHa 0-5 6anis.

Po3paxyHoK wkanu (R) pedTuHry

Cyma Barosux 6anie KOHTPO/IbHMX 3aX04iB NPOTATOM CEMECTPY CKNALAE:

R =45+15+30+10 = 100 6anis:

PeiTnHrosa wkKana 3 ancumnninu cknagae R = 100 6anis;

HeobxigHo yMOBOO A1A o4epKaHHA 3a0iKy aBTOMATOM € 3apaxyBaHHA ycix pobiT, wo
BMHOCATbCA HA MPAKTUYHI Ta N1abOpPaTOPHi 3aHATTA, HAaNUCaHHA MOZAY/NbHOI KOHTPO/IbHOI
PO6OTN NO3UTUBHY OLLIHKY Ta 3arasibHUN PenTUHr 6inblwe 60 6anis. AnA NigBULLEHHA OLLIHKK
Ta y BUNaAKy Koau cTyaeHTu Habpanum Big 50 go 59 6anis npoBoanTbea 3anikosa poboTa, npu
Yyomy, nonepeaHin PeNTUHT aHYTOETLCS.

KaneHOapHuli KOHMPOnb. NPo8ooOuUMsCA 08ivi Ha cemecmp AK MOHIMOPUH2 MOMOYHO20
CMaHy 8UKOHAHHA 8UMO2 cunabycy.

Py6ixkHi (nnaHoBi artecrtauii). CTyaeHT nosuHeH Habpatn 6anie: 1 artecrauia —
«3apaxoBaHo» - 20 6anis (30 — makcumym), 2 atecrauia — 30 6anis (60 — makcumym).

MiacymkoBa OUiHKa AKOCTI 3HaHb 3 AMCUMMNAIHU BW3HAYaloTbCA 3a TpaamuiiHow 6-
piBHEBOIO WKanot Ha 6asi iHAMBIAYaNnbHMX NOTOYHUX OLLIHOK 3@ TaKOLO LLKANolo:

PelTuHr TpaauuiliHa ouiHKa
95<R<100 BiamiHHO
85< R<94 [obpe
75 <R<84 Nobpe
65< R<74 3a40Bi/IbHO
60<R <64 3a408BifbHO
R<60 HesaposinbHoO

Cemecmpoesuii KoHmponb. 3aqiK. 3a2anbHa cyma 6anis 3aniky — 100 6anis. Ymosu
donycky 00 cemecmposoz20 KOHmMpos:. cemecmposuli pelimuHe He meHwe 50 6aris,
HanucaHHA MKP,[KP, 3axucm ycix nabopamopHux pobim.
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3anikoBuit b6ineT cknagaetbea 3 5 nutaHb, 1 nuTaHHA ouiHtoeTbea y 20 banis.
NosHa Bignosiab Ha NuTaHHA — (20) 6anis
3pobneHi He3HauHi nomuaku — (16-19) 6anis
CytTeBi nomunku y Bignosiai — (12-15) 6anis
Bignosigi He BipHi— (0-11) 6ann.
Tabnnuga BignoBiaHOCTI peMTUHroBmx 6aniB OLUiHKam 3a YHIBEPCUTETCbKOIO LLIKA/IoH0:

Kinbkicme 6anis OuiHka
100-95 BiamiHHO
94-85 [yxe pobpe
84-75 Jobpe
74-65 3a40Bi/IbHO
64-60 JocTtaTtHbo

MeHwe 60 HesagosinbHO

3aspaHHAa ana OKP

1. Crok reHomHoi AHK ntogmMHu mae KoHueHTpauito 275 mkr/mn. Bu xouete poswenntn 5
MKr 3 10 oguHuuamm eHaoHykneasu pectpukuii Hind [ll. ®epment Hind 1l mae KoHueHTpauiito
2500 oguHmub/mn. Aki 06’emn AHK Ta pepmeHTy cnig BuKopuctatn?

2. EnpoHyKkneasa pectpukuii Hind Il posnisHae nocnigosHicte AAGCTT. AKWO reHOMHY
[HK BunaakoBoi nocnigoBHOCTI po3ienntosati 3a gonomoroto Hind lll, akum 6yae cepeaHii
PO3Mip OTPUMaHUX GparmeHTiB?

3. Y Bac € 4 mr ¢pparmeHTa posmipom 3400 nap HyKneoTmais. CKinbKM Nikomonewn KiHuiB
BiH mae?

4. MNnasmiga posmipom 4200 n.H. mMicTUTb N’'ATb CalTiB A8 €HOOHYKAEa3n pecTpuKLii
EcOR Il. AKwo 3 mr po3pi3aTy L€ pecTPMKTA3010, CKiIbKM NIKOMONEN KiHLiB yTBOPUTLCA?

5. YoTupu Mmikporpamu oumuieHoro niHitHoro ¢parmenta OHK posmipom 6000 n.H.
HeobXxiaHO po3pizat 3a gonomoroto pectpuktasu Alu l. Y ubomy pparmenTi € 12 Alu | caiiris.
CKinbKM NiKOMONEN KiHLiB yTBOPUTLCA NPY po3LLenaeHHi dparmeHTa umm pepmeHTom?

6. OniroHykKneoTuamn 3aBAOBKKM 22 HT (22-mep) cuHTe3yoTb Ha KonoHui 0,2 mmons.
Akwo npunyctutn 100% epeKTUBHICTb CUHTE3Y, CKi/IbKM MiIKPOMO/b ONir0 YTBOPHETLCA?

7. 22-mep cuHTe3yoTb Ha KoNoHLi 0,2 MMo/b. KM MaKCUMaNbHUI TEOPETUYHUIA BUXIA,
oniro B ognHuuax OD?

8. 22-mep cuHTE3ywTb Ha KosioHui 0,2 mmonb. fAKWO NPUNYyCTUTU, WO CUHTE3
ONTUMI30BaHO, CKinbkn ogmHuub OD moxKHa ovikyBaTn?

9. [Ons MNJIP-peakKuii HeobxiagHO ABaAUATbL HAHOrpamiB NOACbKOI reHomHoi [HK.
Martepian mae KoHueHTtpauito 0,2 mr AHK/mn. CKinbKM MIKpOANITPiB BUXiAHOrO PO3YMHY
noTpibHo BUKOpUCTATK?

10. OgHy monekyny OHK amnnidikyoTb 3a gonomoroto [MJIP npotarom 25 uuknis.
TeopeTnyHO, CKiNbKM MONEKYN aMNNiKOHY byae BUpobieHo?

11. Ckinbku amnnikoHiB byae oTpumaHo, nounHatoum 3 600 monekyn AHK-matpuu,i, nicns
25 umknis NNIP?

12. Akwo peakuito MNP, aka nounHaetbea 3 500 monekyn AHK-maTpuui, nicns 25 uuknis
MNP, npoBectu AK peakuito 06’emom 100 mKA, CKiNbKKM Moneky/ amniidpikoBaHOro NPoAYKTY
6yae 8 0,001 mkn?
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13. Cto HaHorpamis ¢pparmeHTa po3mipom 242 n.H. oTPUMYIOTb B pe3yibTaTi peakdiii MNJ1P.
[Ba HaHorpamu reHomHoi HK ntoanHn 6ynmn BUKOPUCTaHI AK BUXigHa maTpuua. AKa KinbKicTb
amnnidikauii (umknis) Biabynaca?

14. Aniksoty matpmuHoi AHK, wo mictute 3x10° konilt uinboBoOro reHa, NoOmillatoTh B
peakuito M/1P. CepeaHa epeKkTUBHICTb peaKuii cTaHOBUTbL 85%. CKinbKKu LMKANIB NOTPibHO AnA
surotosnenHa 2x10° koniin?

15. NNP-amnnidikauia TpmBae 25 wuwmknis. oyaTKoBa LUji/bOBA MNOCNIAOBHICTL 6byna
NPUCYTHA B peakuii B KinbkocTi 3x10° Koniit. HanpukiHyi 25 unknis 6yno otpumaro 4x1012
Konin. Akoto 6yna edekTuBHicTb (E) peakuii?

16. NMpoaykt NJIP po3mipom 800 nH i3 BMictom G+C 55 % cuHTE3Yy0Th Y peakuii, wo micTuTb
50 mM KCl ta 2,5 mM M(CI2. fika 6yge Tm amnnikoHa?

17. CTok npanmepis, WO CKNAZAETLCA 3 ABOX MNpanimepis, HeobxiaHux gna MJIP-peakuii,
Ma€ KoHUeHTpauito 25 MkM. Akuit 06’em npaimepis cnig goaatn ao 100 mkn peakuii, wob
KOHLLEHTpaLLiA ogHOro npanmepa B peakduii ctraHosuaa 0,4 MkM?

18. Peakuia NP 06’emom 100 mKn mictutb npaimepu B KoHueHTpauii 0,4 mKM. CKinbku
nikomonewn nparimepa MiCTUTbCA B peakL,ii?

19. Peakujia MNJIP o6’emom 100 mKn npusHayeHa Ana oTpUMaHHA GparmeHTa po3mipom
500 nH. Peakuyis mictutb 0,2 MKM npaiimepa. Mpunyckatoumn 100% epekTnBHY peakLito Ta Lo
iHWi KOMMOHEHTM peaKLUii He € ObMeXyluYMMK, AKa TeopeTUYHa MAKCMMasbHA KiNbKiCTb
NpoAyKTy (B MKr), AKY MOXHa OTpUMaTH?

20. OBagusTb  nikorpam  peKombiHaHTHOI  nnasmian  poamipom 8000 n.H.
BMKopucToytoTbca B 50 mkn MNJ1P-peakuii, B AKild nicna 25 ymknis yreoptoetbesa 1 mkr M/1P-
dparmeHTa posmipom 400 n.H. Peakuia mictuna 0,2 mKM npaimepa. CKinbku npalimepa 6ynio
BMTPAYeHO Mif Yac CUHTe3y NPOAYyKTYy?

21. OBagusaTb  nikorpam  peKombiHaHTHOI  nnasmign  posmipom 8000 n.H.
BMKopucTosytoTbea B 50 mKkn MNJ1P-peakuii, B aKilt nicna 25 ymknis yreoptoetbes 1 mkr MJIP-
¢parmeHTa posmipom 400 n.H. Peakuyias mictuna 0,2 mKM npaiimepa. CKinbkM npalimepa
3a/uwaeTbea nicns 25 umknis?

22. BaguaTb  nikorpam  peKombiHaHTHOi  nnasmign  posmipom 8000 n.H.
BMKopucToytoTbea B 50 mkn MNJ1P-peakuii, B aAKild nicna 25 ymknis yreoptoetbea 1 mkr M/1P-
¢dparmeHTa po3mipom 400 n.H. Peakuia mictuna 0,2 mKM npanmepa. CKinbKM UMKNIB
3Hago6uUTbCA, WO6 NOBHICTIO BUKOPUCTATM BECb 3aMnac npanmepa B peakLii?

23. Npaimep nocnigosHictio ATCGGTAACGATTACATTC BukopuctoByeTbea B peakdii M/1P.
BukopucToBytoun HaBedeHy Bulle popmyny, AKUA Tm LLbOro ONiroHyKAeoTnay?

24. Npaimep nocnigosHictio TCGGTAACGATTACATTC BuKkopucTOBYETbCA B peakduii M/1P.
Peakuia MJIP mictutb 0,05 M KCl i 2,5 mM marnito. Aka Tm uboro oniroHykneotnay?

25. Npaimep nocnigosHicTio ATCGGTAACGATTACATTC BuMKopucToByeTbea B peakuii M/1P
y KoHueHTpauii 0,4 mKkM. Peakuia MNP mictute 0,05 M KCl i 2,5 mM Mg®. flka Tm
oniroHykneotnay?

MuTaHHA A0 MOAYNbHOI KOHTPObHOI poboTH

1. TlepexymMoBH BUHHKHEHHS MOJEKYJSPHOI 010TEXHOJIOTI].

2. 3B'SI3KM MOJEKYJSIPHOI O10TEXHOJOTIi 13 TeHETHKOI0, 3araJbHOI O10TEXHOJIOTIEIO,
010XiMi€l0, MOJEKYJSIpHOIO OioJyoriero, (apMakosIori€ro, XapyoBOIO IMPOMHUCIIOBICTIO,
CUTBCHKHM TOCITOAPCTBOM, TEXHOJIOTISIMU 30€pEKEHHS JOBKIIIS.

3. 3aranbHi nepeTBOpPeHHs 0610J10T1YHOI iH(pOpMaIIii.
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[lenTpanpHa J0rMa MOJIEKYJISIPHOT O10J10T1i.
[Tepenaua indopmariii, o NPsSMO HE OXOIUIEHA TEOPIEIO PO LEHTPAIBHY JOTMY.
['eneTnuna pekoMOiHAIIIs Ta METOM CTBOPEHHS PEKOMOIHAHTHUX MOJIEKYIL.
Pectpukuis. ®epMeHTH PECTPUKILII.
BuninieHHs KIIOHOBAaHUX I'€HIB.
Monekyna-BeKTop, BAMOTH JI0 BEKTOPIB.
0. Tpancdexkiis Ta Tpanchopmaris.
1. BexTopu: ra3minHi, Ha ocHOBI (para A, Kocminu, OiHapHI Ta IHTETPYIOYi.

12. Knonoreka reHis.

13. CunTe3 ONroHyKICOTHIIB.

14. OcHoBu moJIiMEpa3HOT JIAHIIFOTOBOI PeaKilii: KOMIOHEHTH.

15. OcHoBu noniMepa3HoOi JTAHIIOTOBOT peaKIlii: eTamn.

16. Ilinxomu no cuxBenyBaHHs JJHK. CukBenyBanns 3a CeHrepom.

17. CukBeHyBaHHS HOBOT'O TIOKOJIiHHSI.

18. IlonsTTs mpo Gioindopmartuky, OloiHGoOpMaIiiiHI IHCTPYMEHTH Ta 010J0Ti4HI OaHKH
TaHKH.

19. O6mactp pocmipkeHHs reHoMiku. O0IacTh AOCIIHKEHb IPOTEOMIKH.

20. bioinpopmaruka, TreHOMIKaTta MPOTEOMiKa Ta 3B'I30K 3  MOJEKYJSIPHOIO
010TEeXHOJIOTIETO.

21. TIoHATTS MPO BEKTOPH JJISl €KCIIPECii.

22. OCHOBHI CTPYKTYpHI KOMIIOHCHTH BEKTOPIB.

23. TloreHmiitHi mpoOaemMu MpyU BUKOPUCTAHHI IPOKAPIOTHYHUX CHCTEM EKCIIPECii.

24. Tuny mpoMOTOPIB Y BEKTOPaX.

25. TlonATTs PO peKOMOIHAHTHI OLITKH.

26. T'eteposioriuHi CUCTEMH eKcmpecii B KIITHHAX APDKIKIB, IpubiB, KOMax, CCaBIIiB,
pociuH. [lepeBaru Ta HEIOIIKU PI3HUX CUCTEM.

27. TpaHCTeHHI pOCIMHU Ta TBAPHHHU.

28. Caiit-cripsmoBaHuii MyTarenes. bazosi migxoau: meron Kynkes.

29. CaiiT-cripssMoBaHuil MyTareHe3. ba3oBi miixo 1. KaceTHUI MyTareHes.

30. CaiiT-cipsmoBanuii MmytareHe3. bazosi migxomm: I1JIP-omocepenkoBaHmii CauT-
CHPSIMOBAHUIN MyTareHes.

31. Caiir-cipsmoBanuii myTtareHnes. bazosi migxoau: CRISPR.

32. Hampasnena moaudikaris 6inkiB. HampaBneHa eBomroILis.

33. Anenb-crienidiuHi CUCTEMH TUTEKIIIT MyTaIlii.

34. JIHK Mmikpouinu Ta reHeTHYHE TeCTYBaHHS.

35. Tomimopdizm THK ta inentudikamis moaeit (JIHK dinrepnpunTHHr).

36. BusBneHHs BipyciB Ta MIKpOOPTaHi3MiB.

37. TepaneBTHYHI MOHOKJIOHAJIbHI aHTHTINA. TepaneBTHYHI XUMEPHi OLITKH.

38. TepanmeBTHuHi OINKM HE HA OCHOBI aHTUTUI, IO CXBajeHi ISl KIIHIYHOTO
BUKOPHCTAHHSI.

39. VYcnix BUKOPUCTAHHS TepaleBTUYHHUX OLIKIB Ta BUKIIUKH IOB’s13aH1 3 BAKOPUCTAHHSM.

40. TMoustrs mpo JHK Ttepamito. Autucmuciori omironykneoruan (ASO) i JIHK-
anTaMepu.

41. T'enna Teparis (FeHIUCHH Ta amimkuH). [1

42. onsrra npo PHK tepamnito. PHK inTepdepentis.

43. Iimi mikpoPHK.

44, mMPHK Bakuuuu.

45. I'enetnyHa pekoMOiHaIisl B MPOMUCIOBUX opraHizmMax. CHHTE3 TIEPBUHHUX
MeTa0oJIITIB (aMIHOKHCIOTH, BITaMiHH, OpTaHiYHI KMCJIOTH Ta iH.).

46. I'enetnuHa pekoMOiHaIiss B TMPOMHUCTOBUX opraHizmMax. CHHTE3 BTOPHHHUX
MeTa0oITIB (aHTHOIOTUKH, aTUITYXJIMHHI areHTH).
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47.

['eneTnuna pexomOiHaIlisl B TPOMHCIIOBUX OpraHizMax. Pexom6inanTHi Oimku. CuHTE3

¢depmenTiB. CHHTE3 IHIIMX CHOMYK (panamilyH, apTeMi3iHiH, CIiHOCA)

48. Po3poOka O0ionOriyHUX MpernapariB, M0 CHOPHIIOTH POCcTy pociuH. [loHATTS mpo
6iom00puBa.

49. TlonsATTs mpo MiKpoOHi iHCeKTUIUAM. [IepeBaru Ta HeIOMIKK MIKpOOHUX 1THCEKTHIIHIIB.

50. BakrepiayibHi IHCEKTULIUIH.

51. IHcexTHIMIM HA OCHOBI BIpYyCiB, TpH0OiB Ta HA HAUTIPOCTIIIIHX..

52. MacmtaOHe BUpOOHHUITBO OiIKiB PeKOMOIHAHTHUMH MiKpOOpTaHi3MaM.

53. Kareropii TpaHCT€HHUX POCIIHH.

54. PociauHU-CyneprpoyleHTH.

55. TpaHcreHHi TBapHHHU-010pEAKTOPH.

56. Inmi xateropii ' M-TBapuH.

57. MixHapo/iHi MPaBOBI aKTH 11010 TEHETUYHOT OC3MEKH.

58. bioermka. IlpaBoBa 0a3za Ta peanpHUX MexaHi3MiB KoHTpomto ['MO y Bimkpurii
CUCTEMI.

59. 3akon Ykpainu mpo jaepikaBHy cucTeMy 0io0e3nekd Nmpu CTBOPEHHI, BUIIPOOYBaHHI,

TPaHCIOPTYBaHHI Ta BUKOPUCTAHHI TeHETUYHO MOIM(IKOBAHUX OPTaHi3MiB.

MuTaHHA Ao 3aniky

1.
2.

[TeperymMOBH BHHUKHEHHSI MOJICKYJISIPHOI O10TEXHOJIOT1.
3B'SI3KM  MOJIEKYJISIPHOiI O10TE€XHOJOrIl 13 T€HETHUKOIO, 3arajibHOK O10TEXHOJOTIEI,

0iloXiMi€r0, MOJICKYJSIpHOIO —OioJioriero, (HapMaKoJIOTi€l0, XapyoOBOK MPOMHCIIOBICTIO,
CLIbCBKHM TOCITOAPCTBOM, TEXHOJIOTISIMHU 30€pEKEHHS JOBKIUIS.
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0.

1.
12.
13.
14.
15.
16.
17.
18.

JTaHKH.
19.
20.

3aranbHi nepeTBOpeHHs 010J10T14HOT 1HPOpMaIlii.

LlenTpanpHa JorMa MOJIEKYJIIPHOI 610J10Tii.

[lepenaua iHopmallii, 10 MPSIMO HE OXOIJIEHA TEOPIEIO MPO LEHTPAIBHY JIOTMY.
['eneTnuHa pexoMOiHallisl Ta METOJU CTBOPEHHS peKOMOIHAHTHUX MOJIEKYJI.
Pectpuxiis. @epMeHTH pecTpUKII.

BuninenHs KIOHOBaHHUX T'€HIB.

Mouekyna-BeKTOp, BUMOTH JI0 BEKTOPIB.

Tpancdexiiist Ta TpaHchopmaltis.

BexTopu: mia3miziHi, Ha OCHOBI ¢ara A, KOcMiau, O1HapHI Ta IHTErPyIoul.
Krnonoreka reuis.

CuHTE3 0NIrOHYKJICOTH/IIB.

OcHOBH NOTIMEPa3HOi JAHLIOTOBOT peaKIlii: KOMIIOHEHTH.

OcHOBHM NoTIMEpPa3HOT JIAHLIOTOBOT peakKilii: eTamnH.

[Tinxonu no cuxkBenyBanusa J{HK. CuksenyBanus 3a CeHrepom.

CuKBEeHYBaHHS HOBOT'O TIOKOJTiHHSI.

[TonsaTTs mpo 6GioiHdopmaTuky, GioiHopMalliiiHi iIHCTpYMEHTH Ta 010JI0TiYHI GaHKH

Ob6nacTb A0CHIKEHHS TeHOMiKH. O0JacTh AOCHIKEHb TPOTEOMIKH.
bioindopmarnka, TeHOMIKata NPOTEOMIKAa Ta 3B'SI30K 3  MOJIEKYJISIPHOIO

010TEXHOJIOTIEIO.

21.
22.
23.
24,
25.
26.

[ToHATTS PO BEKTOPH JIJIsl €KCIIPECii.

OCHOBHI CTPYKTYpHI KOMIIOHEHTH BEKTOPIB.

[ToTenuiiini npoGieMu Npy BUKOPUCTAHHI MPOKAPIOTUYHUX CHCTEM EKCITpecii.

Tunu npoMoTOpiB y BEKTOpax.

[ToHsATTS TPpO peKOMOIHAHTHI O1JTKH.

letepornoriuni cucteMu eKkcrpecii B KIITHHAX JIPLKIKIB, TPUOIB, KOMax, CCaBIIiB,

pociuH. [lepeBaru Ta HEIOIIKHA PI3HUX CHCTEM.

27.

TpaHCreHHi pOCIMHU Ta TBAPUHHU.
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28. Caiit-cripsimoBanmii myTareHes. ba3osi migxoau: meton Kynkerns.

29. Caiit-cripssMoBaHuil MyTareHes. ba3oBi miaxoau: KaceTHUI MyTareHes.

30. Caiit-cipsimoBanmii MytareHe3. baszosi migxomu: IIJIP-omocepeakoBanuii caiiT-
CIIPSIMOBAaHUN MyTarcHes.

31. Caiit-cipsimoBanmii mytarenes. ba3osi migxoau: CRISPR.

32. Hamnpasnena moaudikaris 6inkiB. HampaBneHa eBOTIOILiS.

33. Anenb-crienndidHi CUCTEMHU AUTEKIIIT MyTaIlii.

34. IHK Mmikpouinu Ta TeHeTHYHE TeCTYBaHHS.

35. TMomimopdism JIHK ta imentudikaris mozaei (JIHK dbinrepnpuatusr).

36. BusBneHHs BipyciB Ta MIKpOOpPraHi3MiB.

37. TepaneBTUYHI MOHOKJIOHAJIbHI aHTUTLNA. TepaneBTHYHI XUMEpHI O1IKH.

38. TepaneBTHuHiI OUKM HE HA OCHOBI aHTUTUI, IO CXBajeHi [UIsl KIIHIYHOTO
BUKOPUCTaHHS.

39. Ycnix BUKOPUCTAHHS TEPANeBTUYHHUX OLIKIB Ta BUKIIUKH TTOB’S13aH1 3 BAKOPUCTAHHSIM.

40. TMoustrs mpo JHK Ttepamito. AutucmucioBi omironykneoruan (ASO) i JIHK-
anTaMmepu.

41. T'enna Tepamist (TeHIUCHH Ta AMIDKUH). 11

42. onsrra npo PHK tepamito. PHK inTepdepentis.

43. Iimi mikpoPHK.

44, mPHK Bakiuuu.

45. I'enetnyHa pekoMOiHAIlii B MPOMHUCIOBUX opraHizMax. CHHTE3 NEpPBHUHHHUX
MeTaboIiTiB (AaMIHOKUCIIOTH, BITAMIHH, OPTaHiuHi KHCJIOTH Ta iH.).

46. I'enetnuHa pekoMOiHAIlii B MPOMUCIOBHX opraHismMax. CuHHTE3 BTOPHUHHHX
MeTaboITIB (AHTUO10THKH, ATUITYXJIMHHI areHTH).

47. T'enernuHa pekoMOiHallisg B IPOMUCIIOBUX opraHizmax. PekomOinanTHi Oinku. CuHTe3
¢depmenTiB. CHHTE3 IHIIUX CHOMYK (panamilyH, apTeMi3iHiH, CIIiHOCA)

48. Po3poOka O10JIOTIYHMX TMpenapariB, IO CHOPHUIIOTh pocTy pociuH. [loHATTA mpo
610100puBa.

49. Tlonsarta npo MikpoOHi iHcekTuau. [lepeBaru Ta He10MIKU MiKPOOHHMX 1HCEKTHUIIU/IIB.

50. BakrepiayibHi IHCEKTHUIIUIH.

51. IHcekTHLMAM HA OCHOBI BipyCiB, rpu0iB Ta HA HAUIPOCTIMIUX..

52. MacmtabHe BUpOOHHUITBO OiIKiB PeKOMOIHAHTHIMH MiKpOOpTaHi3MaM.

53. Kareropii TpaHCT€HHUX POCIIHUH.

54. PocnmHU-cyneprpoIylieHTH.

55. TpaHcreHHi TBapUHHU-010pEaKTOPH.

56. Inmi xateropii ' M-TBapuH.

57. MixHapoHi MpaBOBi aKTU MIOJI0 TEHETUYHOI OE3MEKH.

58. bioermka. IlpaBoBa 0a3za Ta peanbHUX MexaHi3MiB KoHTpoimto MO y BimkpuTii
CHCTEMI.

59. 3akoH YkpaiHu mpo JAepkaBHY cucTeMy 0io0e3lekd Mpu CTBOPEHHI, BUIIPOOYBaHHI,
TPAaHCIOPTYBaHHI Ta BUKOPUCTAHHI FT€HETUYHO MOAM(]PIKOBAHUX OpPTraHi3MiB.

Po6ouy nporpamy HaBuyanbHOi Ancumunninm (cunabyc):

CKknageHo goueHTom Kadeapwu bioeHepreTuku, bioiHpopmaTnKKM Ta ekobioTexHo1oriT AOKTOpOM
6ionoriyHMx Hayk MopryHom borgaHom Bosioanmmposuyem

YxBaneHo kadeapoto 6ioeHepreTukn, bioiHpopmaTnkm Ta ekobioTexHoorii (npoTokon Ne 15 sig,
29.06 2022 poky)

MorogskeHo MeToanuHo Komicieto darynbTeTy (npotokon Ne 9 sig 30.06. 2022 poky).
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