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Mporpama HaB4Ya/bHOI AUCLUNNIHU
1. Onuc HaBYaNbHOI AUCLUNAIHW, ii MeTa, NpegMeT BUBYAaHHA Ta pe3y/bTaTU HaBUYaHHA

lMpozpamy Has4yaneHoi ducyunaiHu «OCHOBU 2eHemMU4YHOI Ma KAIMUHHOI iHXceHepii» CKaadeHo
8i0rnosidoHo 00 oc8imHbO-npogpeciliHoi npoepamu nidcomosKu biomexHonozii cneyianbHocmi 162 —
biomexHonoezii ma 6GioiHxeHepia nepwozo pieHA suwoi oceimu — 6akanasp. HasuyanbHa OucyunaiHa
Hanexcums 00 YuKny rnpogpeciliHoi nidzomosku (8ubipkosi oceimHi KomnoHeHmu 3 @-kamanozy).

lpedmem Has4anbHOI QUCYUNAIHU — MPOUECU CMBOPEHHA HOBUX BUCOKONMPOOYKMUBHUX WMAamis
MIiKpoopeaHiamie, copmie pOCAUH, opi0 meapuH | HOBUX mexHono2ill ompumaHHa bBAP 3
30CMOCYy8AHHAM Memo00s02iYHUX MiOx00i8 2eHeMU4YHOI ma KAimuHHOI iHxceHepii ma Hosux 06’ekmis
b6iomexHon02ii — Kys1bmu80B8aHUX KAIMUH mMa 2eHemu4YHO MOOUGIKOBAHUX OpP2aHi3Mis.

Aucyunnina «OcHoBU 2eHemu4YyHOi ma KAIMUHHOI iHMXceHepii» npusHayeHa o03Halomumu
cmyoeHmie 3 MOM(/UBOCMAMU CMBOPEHHA HOBUX BUCOKOMPOOYKMUBHUX WMAMi8 MIKpoOopaaHiamis,
POC/AUH, MBAPUH i HOBUX MEXHOA02il 3 3aCMOCYy8AHHAM Memo00s102iYHUX Mi0x00i8, WO 8i0KpUAUCL y
38’A3KYy 3 BUHUKHEHHAM 2eHemMuUYHOi iH¥ceHepii ma noAeo MnpuHYUNnos8o Hosux o6’ekmie —
KyaAb6mu80B8aHUX KAIMUH i KnimuH 6a2amoKnimuHHUxX opeaHiamise. JucyunaiHa 3abesneqye hopmy8aHHA
HeobxiOHUx KomnemeHmHocmeli y 8ionosioHocmi 0o cmaHdapmy BO cneyiansHocmi biomexHonoeii ma
bioiHxceHepisa ocaimHb020 pisHA bakanasp.

Memoto Has4anbHOI duCyunaiHU € hopmMy8aHHA y cmydeHmie 30amHocmeli:

- 00 Npakmu4Hoi peanizayii pyHOameHmManbHUX eeHeMUYHUX 30KOHI8 Ma MOAEKYAAPHUX
MexaHiamig 6ionoziuHux Asuw, 0718 CMBOPEHHA HOBUX MPOMUCAO80 8AHCAUBUX WMAMI8
MIKpoOp2aHiamis, copmig pocauH, Mnopi0 mMeapuH 3 BUKOPUCMAHHAM Memoois
2eHemu4H020 KOHCMPYOBAHHA in Vivo;

- 00 Npakmu4Hoi peanizayii pyHOameHmManbHUX 2eHeMUYHUX 30KOHI8 Ma MOAEKYAAPHUX
MexaHiamig 6ionoziuHux Asuw, 048 CMBOPEHHA HOBUX MPOMUCAO80 8AHAUBUX WMAMI8
MIKpoOp2aHiamis, copmig pocauH, nopi0 mMeapuH 3 BUKOPUCMAHHAM Memoois
2eHemu4YH020 KOHCMPYOBAHHSA in Vitro;

- 00 NMpakmu4Hoi peanizauii hyHOaGMeHmManbHUX 2eHeMUYHUX 3AKOHI8 Ma MOSEKYAAPHUX
MexaHiamie bionoeiyHUX ABUW, 078 CMBOPEHHA KAIMUH POCAUH, 3 3a0aHUMU
eaacmusocmamu;

- 00 NMPpakmuyHoI peanizauii yHOaGmMeHmManbHUX 2eHeMuU4YHUX 30KOHI8 Ma MOsEKYAIPHUX
MexaHiamie 6ionoziuHux Aeuwy 0a58 CMBOPEHHA KAIMUH MBAPUH i AOOUHU 3 300aHUMU
8a1acmugocmamu;

- npautosamu 3 6i0n02iYHUMU Q2eHMAMU, BUKOPUCMOBY8aAHUMU y biomexHos102iYHUX
npouecax (MikpoopeaHiamu, epubu, pPOCAUHU, MEAPUHU, B8ipycu; OKpemi ixHi
KOMIMOHeHmMu);

- 30ilicHrosamu exkcriepumeHmMasnbHi 00CAiIOHEeHHA 3 800CKOHANEHHA biono2iyHUX azeHmis,
Yy MOMY YUCAi BUKAUKAMU 3MiHU y CMpPYKmMypi crnadkosozo anapamy ma yHKUiOHAAbHIl
aKkmueHocmi bionoziyHux azeHmis.

32i0HO 3 8uMOo2amu 0CB8IMHbO-NpogeciliHOi npoepamu cmyo0eHmu icasa 30C80EHHA HABYA/bHOI
ducyunaiHu marome npodeMoHCMpysamu mMaki pe3yabmamu HA8YAHHA:

3HAHHA:
- mpaduyiliHux memoodie ompuUMaHHA NMPOMUCA08UX WMAMI8 MIKPOOpeaHi3mis;

- OCHOBHUX npuHyunis, 06’ekmie ma memooos02i4yHuUX NiOxodie KAiMuHHOI iHxceHepii;



- Moxcnueocmell BUKOPUCMAHHA 00CA2HEeHb  KAimuHHoOi  6iono2ii 018 cmeopeHHs
mexHonoeill, AKi 0038078t0Mb 8uUpilysamu 8axausi 014 20cno0apcbKoi dignbHoCcMi
A0O0UHU 30800HHSA;

- OCHOBHUX Memo00s102iYHUX NiOX00i8 2eHeMUYHOI iHXeHepil;

- Moxcugocmell BUKOPUCMAHHA Memo0i8 2eHeMUYHOI iHXeHepii 018 cM8opeHHA HOB8UX
MPOMUCI080 8AMHCAIUBUX LWMAMIB MIKPOOP2aHi3Mi8, copmis poc/aUH Ma nopio MeapuH;

- OCHOBHUX HQAMpPAMI8 BUKOPUCMAHHA 2eHHO-iHXeHepHUxX MpodyKmis, ix nepesaz ma
HeOorniKie

YMiHHA:
- ouyiHUMU Moxcusocmi 0aHo20 nNpodyueHmy 05 NodanbWoi cenexkuyiliHoi pobomu;

- ompumysamu HO8i WMAMU MIKpOOpeaHiamie 3a 0ornomozor mpaduyiliHux ma
2EeHHOIHMeHepHUX Mmemodie;

- 8mMimu 3acmocosysamu 3HAHHA CKAAOYy ma CMPYyKmMypu KaimuH pi3Hux 6ios02iyHux
g2eHmie 07 BU3HAYEHHA ONMMUMAAbHUX YMO8 KysAbmuBy8aHHA ma romeHuyiany
BUKOPUCMAHHA 00CAIOHCYBAHUX KAIMUH y BiomexHosoz2ii;

- e8mimu 30ilicHroeamu 6a308i 2eHeMuYHi Ma YumosoezivyHi 00cniOHeHHA 3 800CKOHANEHHA
i nidsuweHHa biocuHmemuy4Hoi 30amHocmi b6ios02iYHUX Qa2eHmi8 3 YPaxXy8aHHAM
npuHyunie 6iobe3sneku, 6iozaxucmy ma 6ioemuKku (iHOykoeaHuli mMymazeHe3 3
BUKOPUCMAHHAM (i3UYHUX i XIMIYHUX Mymaz2eHHUX hakmopis, 8i0bip ma HAKONuU4YeHHSA
ayKCompogHUX MymaHmie, nepeHeceHHs 2eHemu4Hoi iHghopmayii mowo);

- emimu aHanizysamu b6iomexHon02iYHi npoyecu HA MOAEKYAAPHOMY mMa KAimuHHOMY
pieHAX;

- emimu 8uKopucmosysamu 3HOQHHA PO WAAXU 6GiocuHMe3sy M[PAKMUYHO UiHHUX
memabonimis 0019 800CKOHAsNEHHA BiomexHOon02ill ix 00epHaHHSA;

- nidbupamu ma npasusbHO 3ACMOCY8AMU HA POCAUHHUX MA MBAPUHHUX KAIMUHAX
MemoOou KAimUHHO-iHXeHepHOi mexHosoeaii 8i0rnosioHo Ao nocmasneHoi KiHyesoi memu
(ompumaHHA HeobxiOH020 NPodyueHmMy Yu npoodykmy);

- ompumysamu KAIMUHHI KyaAbmypu POCAUH MaA MeapuH i Kyaemusyeamu iX pi3HUMU
criocobamu;

- [payro8amu 3 HayKoeoro nimepamyporo;
- aHanizyeamu pesysnbmamu eKcrnepumeHmasnbHuUx 00Cai0HeHb;

- nAgHysamu eKkcrepumMmeHmasnbHi 00CniOxceHHs 6 2any3i eeHemu4vHoi ma KaimuHHOI
iHXceHepil.

00c8id: BUKOPUCMAHHA Memooie eeHemu4yHo20 KOHCMPYOBAHHA in Vivo ma in vitro, a maKkomc
memododie biomexHo02ii PpOCAUHHOI Ma MBApPUHHOI KAimuHU 044 cmeopeHHSA biono2iYHUX azeHmis 3
3000HUMU 8/1CMUBOCMAMU MA MEXHO02ili ompuMaHHA BAP 3 ix BUKOPUCMAHHAM.

2. MpepeKBi3uTK Ta NOCTPEKBI3UTU AUCUMNIHU (MicLe B CTPYKTYPHO-/10riUHIA CXeMi HaBYaHHA 33
BiANOBiAHOIO OCBITHLOIO NPOrpamolo)

3a ceoim 3micmom OJducyunaiHa 3aliMmae B8uU3HA4YHE Micye 8 rnpoyeci nidecomosku axisyie 3
biomexHonoeii i € npodosieHHAM OucyunaiHu ,feHemuka”, WO BUKAAOAEMbLCS 8 PAMKAX
bakanaspcoKoi nidcomosku cmydeHmis. BuknadaHHA oucyunaiHu 6a3yemoscsa MAKOX HA 3HAHHAX mMa
HOBUYKAX, OMPUMAHUX CmyOeHmamMu npu 8UsBYeHHi Ha84YanbHUX OucyunaiH «3azanbHa mMikpobionoeaia
ma eipyconoeis»y, «3a2anbHa iMyHon02if», «bioaozia KaimuHu», «3azanbHa 6ioximia», «3azanbHa
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biomexHonozia», «[poyecu i anapamu 6iomexHono2iYHUX 6UpPobHUUME», «Memoodu aHanisy
biomexHonoziYHUX eupobHUUmMe» ma 3abe3nevyye BUKAAOAHHA PAOY OUCYUNAIH OCBIMHIX pigHig
«bakanasp», «mazicmp», «0oKmop inocogiin: «bioiHpopmamuKka», «leHemu4yHi O0OCNIOHEHHA 8
biomexHonoeii», «MeduyHi biomexHonoeii», «binkosa iHHeHepia», « OCHOBU KAIMUHHUX mexHooeili 8
bionoeii ma meduyuHi», «lpobaemHi numMaHHS cy4yacHoi biomexHonoeii», «CucmemHulli aHani3
MOAEKYAAPHUX ma  HaomonekyaapHux  bionoziyHux o6’ekmis», «[eHemuy4Hi  anzopummuy,
«MonekynapHa 6ionozia», « MoneKynapHi OCHOBU K/AOHYBAHHA».

3. 3micT HaBYaNIbHOI AUCUUNNIHN
PO3/I111 1.0CHOBU FTEHETUYHOI IHXKEHEPI|
Tema 1. FeHeTMUYHE KOHCTPYIOBaHHA in vivo
Tema 2. leHeTMYHE KOHCTPYIOBAHHA in vitro

PO3/4I/11 2. OCHOBU KNITUHHOI IHXKEHEPIT
Tema 1. KynbTuBYBaHHA KNiTUH BULMX POCAMH — NepCcnekTUBHUA meTopg bioTexHonorii
Tema 2. 3acTocyBaHHA KNITUHHUX KyAbTyp Y BioTexHonorii Ta Bipyconorii.

4. HasuyanbHi matepianu Ta pecypcum

PekomeHaoBaHa aitepatypa

ba3oBa

1. MuporT. M., IrHaToBa O. A. 3aranbHa 6iotexHonorisa. Kuis : HYXT, 2009. — 336 c.

MoneKkynspHa reHeTMKa Ta TEXHONOri AOCNIAMKEHHA reHoma: Hauy.nocibHuk / M.L.Tunb,
0.10.CmeTaHa, O.1.KOnesuud Ta iHW. — XepcoH: ON141-MAKOC, 2015. -320 c.

3. Kapnos 0.B., Aemupos C.B., Kup'ayeHko C.C. KniTMHHa Ta reHHa iHxeHepia: NigpyyHuk — K.:
®itocouioueHTp, 2010. — 208 c.

4. MenbHuuyk M. [., Hosak T. B., KyHax B. A. bioTtexHonoria pocauvH : nigpyyHuK. Kuis :
MNonirpapKoHcanTtuHr, 2003. — 520 c.

5. MNocibHuK 3 megmnuHoi Bipyconorii / B.M.TupiH, B.l.MopoxHuubkuii, C.I.BopoHeHKo Ta iH. — K.:
3p0poBs’a, 1995.

6. OcCHOBW TFeHeTUYHOI Ta KAITUHHOI iHXeHepii. Y. |. TeHeTUYHe KOHCTPYIBaHHA in vivo: meToa.
BKa3iBKM [0 BUKOHAHHA fabopaTtopHMx pobiT gna cTyaeHTis cneuianbHOCTi 162 «bioTexHonorii Ta
BioiHxeHepia» / Yknaga. : I.P. Kneyak, T.C. Togociiuyk, B.M. liHoBuubKa, /1.0. TitoBa. — Kuis : KII
imeHi Iropa Cikopcbkoro, 2017. — 50 c.

7. OcHOBWM reHeTUYHOI Ta KAITUHHOI iHXeHepii. YactuHa |l. KniTMHHI  TexHonorii pocnuH.
NabopatopHuii npakTMkym [ENeKTpoHHMN pecypc] : HaBYaNnbHUIA NOCIOHUK ana 3006yBadiB
cTyneHsa 6aKkanaBpa 3a cneujanbHicTio 162 «BbiotexHonorii Ta 6ioiHxkeHepia» / KNI im. lropsa
CikopcbKkoro ; yknaga.: |. P. Kneuak, B. M. JliHoBuubKa, /1. O. TiToBa. — EnekTpoHHi TekcTosi AaHi (1

dann: 733,37 Kb6ant) — Kuie : KMl im. lIropa Cikopcbkoro, 2022. - 31 c //
https://ela.kpi.ua/handle/123456789/48638
8. OCHOBW reHeTUYHOI Ta KAITUHHOI iHXeHepii. YactnHa lll. 3acTocyBaHHA KAITUHHUX KynbTyp B

bioTexHonorii i Bipyconorii: MeToAMuHi BKa3iBKM [0 BUKOHAHHA nabopaTopHMx pobiT ana
CTYAeHTIB cneujanbHocTi 162 — biotexHonorii Ta 6ioiHxeHepia / Yknag.: Kneyak I.P., TpoxnmeHKo
0.M., NiHosuuybKa B.M., Titoea /1.0. — K.: KTl imeHi Iropsa CikopcbKkoro, 2017. — 36 c.

JonomixKHa

9. KywHip I. M., CapHaubKa B. B. MiKpoK/NOHanbHe pO3MHOXEHHA pocanH. Kuis: HaykoBa aymKa,
2005.-272c.


https://ela.kpi.ua/handle/123456789/48638

10. MenbHuuyk M.[., Hosak T.B., /leBeHko b.0. OcHoswu bioTexHonorii pocanH. — K.: 2000.

11. MaptuHeHko O. |. Metoan monekynapHoi 6iotexHonorii. JTabopaTopHUI NpakTUKym. Kuis:
Akagemnepiognka, 2010. — 232 c.

12. Principles and Techniques of Biochemistry and Molecular Biology/ Edited by K.Wilson and
J.Wolker (Sixth edition).-Cambridge University Press, 2005.

13. Glick B.R., Pasternak J.J. Molecular Biotechnology.Principle and Application of Recombinant
DNA (Second edition).- ASM PRESS WASHINGTON, D.C., 2002.

14. depopeHko B.O. , Octaw b.0., NoHyap M.B., Pebeub HO.B. Bennkuii NpakTMKym 3 reHeTuKW,
reHeTUYHoI iHXKeHepii Ta aHaniTMYHOI BioTexHoorii MiKpoopraHiamis. HaB4anbHUM NOCIOHUK ans
CTyaeHTiB BionoriyHnx dakynbTeTiB yHiBepcuTeTiB. — JIbBiB: BUMAaBHWYMA UEeHTP iMmeHi IBaHa
®paHkKa, 2007. -279 c.

15. Green M.R., Sambrook J. Molecular Cloning: A Laboratory Manual (Fourth Edition), Cold Spring
Harbor Lab. Press, 2012.

IHdopmauiiiHi pecypcu

https://www.mooc-list.com/course/biotechu-thinkbiotech

IHTepHeT-pecypc «MonekynapHaa buotexHonorua. buovHxeHepua» —
http://cit.ksavm.senet.ru/biblio/Books/molekular.pdf

IHTepHeT-pecypc «Massive Open Online Courses — BiotechU (thinkBiotech)» —
https://www.mooc-list.com/course/biotechu-thinkbiotech
https://www.cambridge.org/core/journals/bjhs-themes/article/recipes-for-recombining-dna-a-
history of-molecular-cloning-a-laboratory-manual/FAEE6A7FFA4991B714A33D474BC1CF76
https://link.springer.com/article/10.1186/s43141-020-00047-5
https://jgeb.springeropen.com/articles/10.1186/s43141-020-00078-y
https://www.mdpi.com/2073-4425/11/3/291

https://www.intechopen.com/chapters/63134
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6824406/
https://ami-journals.onlinelibrary.wiley.com/doi/full/10.1111/1751-7915.13318
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6814873/

baszosa pekomeHO08aHA nimepamypa 3Haxooumecs 8 6ibniomeui HTYY «KIll im. I.Cikopcbko20x».
bazosa nimepamypa € 0608°3k080t0 018 nNiB2oMo8KU 00 ayOUMOPHUX 3AHAMb, MOMOYHUX,
MOOYIbHUX KOHMPOsbHUX pobim ma cemecmposux KOHMPOsie, @ MAKOM rnpu 8UKOHAHHI [KP.

3 0onomixcHO0 nimepamyporo MOXHA 03HAlUoMUMUCL 8 YumasnbHUx 3anax bibaiomexku HTYY
«KMl im. I.Cikopcbkozo», memoduyHoMy KabiHemi Kagedpu rnpomucsaoeoi biomexHonoezii ma
biogpapmauii abo 3Halimu 8 iHmepHemi. OCKinlbKU OMPUMAHa iHghopMauyis 3HAYHO PO3WUPIOE MA
noenubnioe iHpopmayito, ompumaHy 3 6a3080i nimepamypu, o3Haliomumucs 3 Heto xo4a 6 no

0eaKux NUMAaHHA € BaX aHUM.

HaBuyanbHUI KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNAIHM

JleKuiliHi 3aHammas




Jlekyia 1: Memodu mpaduuiliHoi ceneKuyii ma ix 8UKOPUCMAHHA 018 CMBOPEHHSA 8UCOKOMNPOOYKMUBHUX
wmamie MikpoopeaHiamie. OCHOBHi Memo0o0s02aivHi Nioxodu 075 00epPHAHHA BUCOKOMNPOOYKMUBHUX
wmamis. Peaynauia memaboniamy 8 MIiKpobHiIl KaimuHi ma (020 8UKOPUCMAHHA 018 CMBOPEHHS
MPOMUCAOBUX WMAMI8 MIKpOOpaaHiamie. Peaynsauis memaboniamy KaAimuHU: 302aabHi MUMAHHA
pea2yneaHHA. Peaynauia akmusHocmi epmeHmis (pempoiHeibysaHHs, KOOPOUHOBAHA penpecis,
iHOYKUig, KamabonimHa penpecia, MPAH3IEHMHA penpecida, 6UKAOYeHHA iHOyKmopa, kamabosaimHe
iH2iby8aHH#A). BukopucmaHHA 2ibpudu3auii 019 KOHCMPYOBAHHA WMAMI8 MIKpOOp2aHi3mie 3 3a0aHUMU
8/1aCcmu8oCcmamu.

Jlimepamypa: 1,6,11,14

3aedaHHA Ha CPC: Bubip ma nidzomoska suxioHo20 wmamy 00 cenekuiliHoi pobomu (4ucmka ma
cmabinizauis Kynemypu). OmpumaHHa ma 8i06ip mMymaHmHux wmamis. [lepesazu ma HedoiKu
memoody iHOyKoeaHo20 MymazeHe3y. Peeynsuia nepeHocy pe4vyosuH 4epe3 membpaHu. Peaynayis
MPAaHCKpunyii ma mpaHcaayii. Pe2ynayia 3aCc860eEHHA a3omoemicHUX cnonayK. lpomeoniz ma peaynayia
memaboniamy. Bmicm adeHiHHyKneomudie ma peayasauyia memabonizmy. OO0epHcaHHA i 3aumms
rnpomoranacmie Mikpoop2aHi3mis.

Jlimepamypa: 1,6,11,14

Jlekyia 2: MemoOu 2eHeMu4yHO20 KOHCMPYIOBAHHA in vitro. IHcmpymeHmu 2eHemuy4HoI iHxceHepii.
PecmpukuyiliHi kapmu: npuHyunu nobydosu, 3acmocyeaHHA. CeKBeHYB8aHHA: 302aabHi MNPUHYUNU.
OcHogHi memoou ceKeeHy8aHHA. OCHOBHI emanu 2eHHO-iHXeHepHo20 00cnidy. Memodu ompumaHHsa
2eHig: ix nepesaau, HedosiKU ma cghepu 3aCMOCYy8aAHHA.

Jlimepamypa: 2,3,11,12,13,15

3aedaHHA Ha CPC: ®depmeHmu eeHemu4vHOI I[HM#ceHepii: Knacugikayia ma cgepu 3aCmMoCy8aHHA.
PecmpuKkmasu: 8U3HAYeHHA, KAacugikayis, HOMeHKaamypa, MmexaHiam 0ii.  [llepcnekmusu
30CMOCY8AHHA PeCMPUKYiliHUX Ma 2eHHUX Kapm.

Jlimepamypa: 2,3,11,12,13,15

Jlekyii 3: Bekmopu 018 KaoHYy8aHHA. Knacugikayia sekmopis ma sumoau 00 HUx. Xapakmepucmuka
OCHOBHUX munig 8ekmopis. Bekmopu 014 eykapiom. Bekmopu Ha OCHO8i OpincOxcis: npuHyunu
KOHCMPYIOBAHHSA, chepu 3acmocy8aHHA. Bekmopu Ha ocHosi sipycy SV40 (6ydoea sipyca, npuHyunu
KOHCMPYIOBAHHSA, mMunu eeKkmopis). 302anbHA CXeMa MpPAHC2eHOo3y pPoCauH. Bekmopu, wo
BUKOPUCMOBYIOMbCA 8 2eHemMUYHIl iHWeHepii pocauH: 6ydosa Ti-naasmudu ma eeKmopu Ha ii 0CHosi.
Memodu cmeopeHHA pekombiHaHMHux mosnekyn [HK. CmeopeHHA ma nowyK 2eHi8 8 KAOHOMEKAX.
MoHammsa npo NUP. Memodu o06’eOHaHHA ppazmeHmis [AHK 8 pekombiHaHmMHI monekynu. Memodu
36az2a4yeHHA CyMmiwi si2y8aHHA NPoOYKMamu Ai2y8aHHA. |0eHmudbikauyia KaoHi8, wWo micmame
PEKOMBIHaGHMHI Monekryau. OCHOBHI Memoodu 8U3HAYEHHS MICUE3HAX00MEHHS 2eHd, W0 K/AOHYEMBbCA.
libpudusayia HykneiHosux kucaom. Memodu HoszepH- , CayzepH- ma BecmepH-6s10mmiHea. OCHOBHI
crnocobu docAazHeHHA edheKmuUBHOI eKcrpecii eeHis

Jlimepamypa: 2,3,11,12,13,15

3aedaHHAa Ha CPC: Bekmopu Ha OCHO8I naa3mio. LLasxu KOHCMpPYrBAHHS 8€KMOPIi8 Ha OCHOB8I MaAa3mio:
nepeeaau, HeOOMIKU Ma WAAxu 800CKOHANEHHA. Bekmopu Ha ocHoesi bak-mepiogaea A. IHwi sekmopu
Ha OocHosi MikpoopaaHizmie YosHUKo8i sekmopu. Bekmopu Ha ocHosi naninomosipycie, adeHosipycis,
sipyca ocrosakyuHU. Bekmopu Ha 0CHOB8I 8ipycie pOC/AUH Ma YOBHUKOBI 8eKMOPU HA OCHOBI NaAAcmMuoHOI
ma mimoxoHopiansHoi [IHK. Memodu npamozo 88e0eHHs 2eHemu4yHoi iHghopmauii 8 KAIMUHU POCAUH.
CneuianizosaHi sekmopu. Hanpamku 800CKOHAnNeHHA sekmopis. MymaeeHe3s in vitro.

Memodu MoneKyaapHo2o KnoHy8aHHA. [lpuHyunu eubopy memoodie 88e0eHHA YYHOpPiOHO20
2eHemuy4yHo20 mamepiany 00 KaimuHu-peuunieHma. CenekmusHi MapKepu y rnpokapiomis, Opixcoxncis,
pocauH, meapuH. Memoou ideHmudikauii peKombiHaHamHuUx Mmosekya. Moxauei  waaxu
BUKOPUCMAHHA Memo0die 2eHemu4HoI iHxceHepii y MikpobionoziyHili npomucaosocmi.

Jlimepamypa: 2,3,11,12,13,15



Jlekyin 4: 3aedaHHsA, npobaemu ma mMemooos102ia KAIMUHHOT iHxceHepii. 3a2anbHi NpuHYUNnu memooy
Kynbmypu KaimuH, MKAQHUH, Op2aHis. Kynbmuey8aHHA KaimuH pocauH. Cepedosuw,a ma memoou
Ky/lbmusy8aHHA KAIMUH mMa MKAHUH pPoOCAUH. KaimuHHI mexHos02ii 8 CMBOPEHHI 2eHeEMUYHO20
pisHomaHimma. CmabinsHicms ma eapiabinbHicMb 2eHoOMi8 POCAUHHUX KaimuH in vitro. Tunu
mopgozeHesy in vitro. Hanpamku po3s8umeky KanycHoi KaimuHu nicaa dedugepeHuyiayii. TexHonoezii, wo
nonezawyrome cenekyiliHuli npoyec: 3anniOHeHHA in vitro, ekcrnepumeHmanbHa 2ansaoidis, KAimuHHG
cenekyif. ComamuyHa 2ibpuduszayis K memod biomexHonoeii pocauH. pocauH. Emanu ma cnocobu
MIKPOK/IOHA/IbHO20 PO3MHOMEHHA. BukopucmaHHa mexHosoeii in vitro 0718 npomucioso20 ompumMaHHS
6ionoeciyHo akmusHux cronyK. CuHme3 8MOpPUHHUX mMemabosaimie Kynemypamu KaimuH, MKAHUH i
opaaHie. OCHOBHI XapaKkmMepuCmMuUKU POCAUHHUX KAimuH — npodyyeHmie bAP.

Jlimepamypa: 3,4,7,9,10,13

3aedaHHa Ha CPC: Kynomypa okpemux kaimuH. lpomonaacmu Ak 06’ekm 6iomexHoso2ii pocauH.
3az2aabHa xapakmepucmuka KasaycHUxX Kysaemyp. TexHonoeii in vitro, wo rnpuckoprorome mpaduuitiHuli
cenekyiliHull npoyec: WmMy4Hi acoyiauii KAimuH suWUX PoCsaUH, MPOMOonNaAAcmie ma KasayCcHUX MKAHUH 3
MiKpoopzaHizamamu. KroHanbHe MiKpopo3MHOoceHHs, lio2o nepesaau neped mpaduyiliHumu crocobamu
pPO3MHOMeHHA. Cnocobu 0300posreHHA cadusnbHO20 mamepiany 8i0 8ipycHOI iHgekuyii. 36epexceHHA in
vitro eeHoghoHOy. Mepesazu KpiobaHkie. OCHOBHI npuliomu mexHosozii KpiokoHcepsy8aHHA. ®akmopu,
wo enausawms HaA CUHMe3 6mopuHHUx memabonimie. 0Ocobausocmi mMexHosa02iYHo20 ma
anapamypHo20 ogopMaeHHA mexHo02ili cuHme3sy BAP Kynbmypamu KaimuH i MKQHUH POCAUH in vitro,
8UOiNEeHHA Mma o4Yucmka npooykmy. biompaHcghopmauyis Op2aHIYHUX CHOAYK KyAbmypamu KaimuH i
MKQHUH POCAUH in vitro ma cehepu if 3acmMocy8aHHA.

Jlimepamypa: 3,4,7,9,10,13

Jlekyia 5: OcHOBHi Hanpamku po3zsumeky b6iomexHonoe2ii meapuHHoOi KaimuHu. OCHOBHi emanu 8
po3pobuyi memodie Kyanbmypu MKAHUH. Hanpamu 8UKOPUCMAHHA KAIMUH MBAapuH 8 biomexHonoail.
Knacugpikayia Kynemyp mraHuUH. Tunu KaimuH, Wwo Kyabmusyroms, Oxepesna ompuMaHHA KAimuH 04
Ky/nibmugy8aHHA, ix nepesa2u ma Heooniku. [lep8UHHI mMa nepewenntosaHi Kyabmypu, Kyaemypu
ounaoiOHUX KaimuH: ix nepesazu, HeOOsiKU ma cghepu 3acmocy8aHHA. Cucmemu MpoMUCI08020
Kysbmugy8aHHA MBAapUHHUX KaimuH. OCHOBHI cucmemu rpomMucs108020 KynemusyeaHHA. Ocobausocmi
MPOMUC/I08020 Kynbmusyg8aHHA. Bumozau 0o 061a0HaHHA ma cepedosuw, Mpu MO8epxXHEBOMY i
cycreH3ilHOMY Kyabmugy8aHHI.

Jlimepamypa: 5,8,13

3aedaHHAa Ha CPC: Po34uHU, WO B8UKOPUCMOBYHOMbLCA 078 KyaAbmyp MBAPUHHUX KaimuH. Emanu
OMPUMGAHHSA Kysabmypu KaimuH. O6aa0HaHHA ma aabopamopHuli nocyd, Wo 8UKOpUCMOBYEMbCA 0415
Ky/Abmu8y8aHHA KAIMUHHUX Kynemyp. Cepedosuwa 014 KyaAbmusy8aHHA, 8UMO2U 00 HUX ma ix
Knacugikauiqa. Picm KaAimuHHOI Kynbmypu ma OCHOB8HIi (haKmopu, wo 8nausarms HA WeUGKicMb
po3mHoOMceHHA. [lacnopm Kynemypu. Braacmusocmi  mpaHcopmosaHux Kyaemyp. Memoodu
Ky/s1bmMuB8y8aHHA KAIMUH MBAPUH Ma AOUHU. Bax(ausi XapakmepucmuKu KAimuH, Wo 8paxo8ytomoecs
MpU KOHCMPYKBAHHI cUCMeM Kys1bmug8y8aHHA | OMmPUMAHHA npodykmis in vitro. OmpumaHHsa 2ibpudom.
MOHOKAOHAABHI aHMuUMIina — nNpooykm 2ibpioomHoi mexHonoeii. OcHosHi emanu ompumaHHa MKA.
Cobepu 3acmocysaHHA MKA, ix nepesaau ma HedoniKu.

Jlimepamypa: 5,8,13

JlabopamopHi 3aHaAMMA

OCHOBHi 3a80aHHA YUKAY 7A1ab60pamopHuUX 3aHAMb — cgopmysamu y cmyoOeHmie 6MIHHA
ouiHUMU Moxausocmi 0aHo20 npodyyeHmy 0718 nodanbwoi ceneKkuitiHoi pobomu, ompumysamu Ho8|
wmamu 3a 00MomMo20 MpaduyiliHux ma eeHHO-IH¥eHepHUX memodis, nidbupamu ma npasusbHO
3acmocysamu HaA POCAUHHUX MAd MBAPUHHUX KAIMUHAX Memoou KAIMUHHO-IHXeHepHOi mexHosoezii



8i0nogioHO 00 nocmasseHoi KiHuesoi memu (OMPUMAHHA HeobxiOHO020 MPOOyyeHmy 4u nPooyKkmy),
ompumMysamu KAiMUHHI Kyabmypu pocauH ma meapuH i Kyasmugysamu ix pizHumu crnocobamu.

Lle 00380aumeb y nodanswomy supobumu HasuyKu pobomu mpaduyiliHumu memooamu cenekuyii
MIKpPOOP2aHi3Mi8, @ MAKOX MemooamMu 2eHemu4yHOi ma KAiMUHHOI iHXceHepii, HaBUYKU OMPUMAHHA
mMymaHmHux abo moodughikosaHUX op2aHi3Mie ma aHanizy ix enacmusocmed.

JlabopomopHa poboma Nel: BuKOpUCMAHHA XiMiYHO20 (¢hi3u4HO20) MymazeHe3y 0719 CMBOPEHHSA
HOBUX 8UCOKOMPOOYKMUBHUX LWUMAMi8 MIKpOOp2aHi3mis.

Jlimepamypa: 6,14

JlabopomopHa poboma No2: AHaniz wmamis, oMpPUMAHUX 8 pe3yabmami 2eHemu4YyHo20
KOHCMPYIOBAHHA in vivo (mecm Ha CUHMPOGIi3mM, aHAI3 HAABHOCMI Ma Mocai008HOCMI 2eHeMUYHUX
6s10Ki8, aHAni3 cmabineHocmi mymauyit).

Jlimepamypa: 6,14

JlabopomopHa poboma Ne3: [Ipuecomy8aHHA HUBUAbHUX cepedosull, MpPuU3Ha4YeHuUx 078
KynbmueysaHHA. Cmepuni3ayia ekcrnaaHmie ma eupouly8aHHA acenmuy4yHUX POCAUH.

Jlimepamypa: 4,8, memoOuyHi 8Kka3ieKu, 4.2

JlabopomopHa poboma Ne4: KynbmugysaHHA repeusennosaHux Kyabmyp KAiMuH Al00UHU i MBAPUH.
MKP

Jlimepamypa: 5,8.

6. CamocTiitiHa poboTa cTyaeHTa

CamocmiliHa poboma nepedbavyae nid2comosky aAabOPAMOPHUX 3AHAMbL, ONPAUOBAHHA
eKcriepumMmeHmanbHUX pesysnbmamis, OMpPUMAHUX HA a1a60PAMOPHOMY MPAKMUKYMI, OMPAYtO8AHHA
meopemu4Ho20 mamepiany, U0 BUHOCUMbCA MA CaMOCMIiliHe 8UBYEHHA MA CAMOKOHMPOAb HAbymux
3HAHb, ONPAUOBAHHSA O0X(epesn i3 CrucKy aAimepamypu, 8UKOHAHHA 0OMAWHbLOI KOHMpPOoAabHoi pobomu
(MKP), iHOugidyanbHo20 cemecmposo2o 3a80aHHA ([KP), nidcomoeka 00 CKAAOaHHA eK3amMeHY, mouwo.
Mepenik 3a80aHb y AKP HasedeHo y 0o0amKy A
Mepenik numaHe 078 nidecomosku 0o MKP HasedeHo y dodamky b.

Mepenik numaHe 0718 Nid2omosKu 00 ek3ameHy HagedeHo y dodamky /[

MoniTUKa Ta KOHTPO/b
7. MoniTMKa HaBYaNbHOI AUCLUNNIHU

Moanimuka w000 8i0e8idyeaHHA: BidsidysaHHA nekuili, n1ab6OPAMOPHUX 3AHAMb, 0 MAKOMH
8i0CymHicmo Ha Hux, He oyiHemMosca. OOHAK, cmydeHmam pPeKkoMeHOYemMoCa 8i0s8idysamu 3aHAMMS,
OCKIiflbKU HO HUX BUKAAOAEMbCA meopemuyHuUli mamepian ma po3s8usaoMsCcs HABUYKU, HEObXIiOHI 014
opmysaHHA KomnemeHmHocmel, 6U3HaAYeHUX cmaHoapmom oceimu. Cucmema OUYiHIOBAHHA
OpPiEHMOBAHA HO OMPUMAHHA 6ani8 30 AKMUBHICMb cmydeHmMa, a MAKOX BUKOHAHHA 3080aHb, AKi
30amHi po38UHYMU NPAKMUYHI YMIHHA ma HABUYKU. 3a ¢hopc-maxcopHux obcmaesuH (Hanpukaao,
KapaHmMuH, aeapiliHi cumyauii) Hag4YaHHA Moxce 8idbysamucsa 8 OH-1aliH hopMi 30 HAKA30M peKkmopy
yHigepcumemy abo po3nopaodHceHHAM OeKaHy (hakyabmemy.

Moaimuka w000 dednaiiHie ma nepecknadaHHA: Pobomu, AKi 30aromsCcs i3 NOpyweHHAM mepmiHie be3
MOBAMCHUX MPUYUH, He OUiHIIMbCA. BUKOHAHHA nponyweHux nabopamopHux pobim eidbysaemoca
BUK/IHOYHO 30 HAABHOCMI MOBAHXCHUX MPUYUH.

LloKnadHo noaimuKka wo0o 3a0xo4y8asnbHuUx, WmpagHux 6anie ma nponyu,eHux 3aHAMs 8U3HAYEHO 8
PCO (flooamok B).



Monimuka ma npuHyunu akademiyHoi OobpovyecHocmi 8u3HayeHi y po30dini 3 KodeKkcy uvecmi
HauioHanbHo20 mexHiYHo20 yHisepcumemy YKpaiHu «Kuiscbkuli nonimexHiyHUl iHcmumym imeHi lzopsa
Cikopcbkozo». flemansHiwe: https.//kpi.ua/code.

BukopucmaHHA 0odamkosux Oxepen iHopmayii nid 4ac oyiHBaHHA 3HAHb 3a6OPOHEHO (y m.u.
mobinbHux Oesalicis). MobinbHi npucmpoi 0038079€EMbCA 8UKOpUCMOBY8amMuU aAuwe ni0 4yac oH-naliH
mecmy8aHHA Ma BUKOHAHHA PO3PaxyHKie. Y pasi eusssneHHA akademiyHoi HedobpoyecHocmi nid yac
BUKOHOHHA eK3ameHauyiliHoi pobomu pe3ynbmamu KOHMPOAbHO20 30X00y He 8paxosyomscs, a
cmyoeHm ycy8aemMusCA 3 KOHMPObHO20 30X00Y.

Hopmu emuyHoi nosediHku: Hopmu emuy4Hoi nogediHKU cmydeHmie i NpayisHUKie susHa4YeHi y po30ini
2 Kodekcy 4yecmi HauioHanbHo20 mexHiYHo20 yHisepcumemy YKpaiHu «Kuiscokuli nosimexHivyHuli
iHcmumym imeHi l2opsa Cikopcbkoz2o». lemansHiwe: https://kpi.ua/code.

OcKap)yeHHA pe3ynbmamie KOHMPOAbHUX 30aXx00i8 OYiHWeaHHA. CmydeHm Mae paso
ap2ymMeHmMoBaHo OCKAPHUMU pe3yaAbmamu KOHMpPOsAbHUX 3aX00i8, NMOACHUBWU 3 AKUM Kpumepiem He
M0200Myromscs 8i0nosioHo 00 OUiHOYHORZO.

HasyaHHA iHO3eMHO MO080K. Y x00i BUKOHAHHSA 3080a0Hb cmydeHmam mMoxce bymu peKomeHO08aHO
38epHymMucAa 00 aH2/10MOBHUX OXepen.

KoHcynbmayii. lidcomoska 00 nabopamopHUX 3aHAMb, KOHMPOsAbHUX 3ax00ie ma iHOUBIOyanbHUX
cemecmpogux 3a80aHb 30ilicHIEMbCA ni0 4Yac camocmiliHoi pobomu cmyodeHmie 3 MOMCAUBICMI
KOHCYy/lbmyB8aHHA 3 BUKAada4em y BuU3Ha4eHull 4ac 3a OO0MOMO20K e/1eKMPOHHO20 AUCMYB8AHHA
(eneKmpoHHaG nowma, 2yan-Kaac, menezpam).

8. BuAu KOHTPO/II0 Ta PeMTUHIOBa CUCTEMA OLiHIOBaHHA pe3yabTaTiB HaByaHHA (PCO)

BusyeHHs OucyunaiHu «OCHOBU 2eHemu4yHoi ma KAIMUHHOI iHMceHepii» nponoHyemocs
nposodumu 3a MoOynAbHO-pelimuHzosoo cucmemoro (MPC). PelimuHz cmydeHma 3 OucyunsaiHu
CKnadaemocsa 3 6anis, WO 8iH OMPUMYE 30: BUKOHOHHA Ma 3axucm a1a6opamopHo20 npakmuxkymy (40
banis); HanucaHHA MoOYAbHOI KOHMPOAbHOI pobomu (40 6anis); BUKOHAHHA OOMAUWHbLOI KOHMPObHOI
pobomu (20 6anis). Takum YuHoM, pelimuH208a wWKanaa 3 oucyunaiHu cknadae: RD = RC = 40 + 40 + 20
=100 6anis. CmydeHmu, AKi ompumanau Ha npomsasi cemecmpy 60 banis i suwe, MaroMb MOXUBICMb
ompumamu 3aniKk «asmomamomy» y 8ionogidHocmi 0o mabauui. CmydeHmu, AKi ompumanu
He3a008inbHy oyiHKy, 30608°A3aHi cKnadamu 3aniK, AKul 8Ka4aE 8 cebe OUiHKY 3a 3anikogy pobomy
(80 6anis) ma ouiHKy 3a AKP (20 6anis). 3anikoea poboma cKknadaemeocs 3: 8i0N08idi Ha 3 NUMAHHA
binemy (3 x 20 6anis) — 60 banis; po3s’sazaHHA 4 3a0a4 (4 x 5 6anis) — 20 6anis. HeobxidHow ymosoo
donycKy 0o 3asniky € 0608°’A3K08e B8UKOHAHHA aAabopamopHozo npakmukymy, AKP ma cemecmposuli
pelimuHe 40 b6anis i suwje.

Rpo = Rc TpaguuiiHa ouiHKa
95...100 BiAMIHHO
85...94 AyKe nobpe
75...84 nobpe
65...74 3a[0Bi/IbHO
60...64 AOCTaTHbO

40 <Rc< 60 He3a40Bi/IbHO



https://kpi.ua/code

Rc < 40 ab0 He BMKOHaHI iHWi ymoBM
AONYCKY 10 eK3aMeHy

He AonyLeHWU

Kpim mozo, 3a Hec8oeyacHe 8UKOHAHHA 3a80AHHSA, 3aMi3HEHHA Ha nabopamopHy pobomy 6e3 nosamcHuUx

Mpu4uH, HenidzomoesaeHicmos 00 AabOPAMOPHUX MA KOHMPOsbHUX pobim, HANUCAHHA NPONyWeHuUx 3a

NnoBaXtHUX MPU4YuUH KOHMPOsIbHUX 3axodie nicnsa GHGﬂi3y NnOoMuUs1I0OK HG 3AHAMMAX,

pelimuHay moxyme 3Himamuca 6anu

y cmydeHma 3

LoknadHo ymosu ma Kpumepii OUYiHIOB8AHHA HABOOAMbLCA 8 MOAOXEHHI npo PCO 3 ducyunaiHu, wo €

dodamkom 0o poboyoi Has4yanbHoI npoepamu (Jooamok B).

Pobouy npozpamy Has4anbHoi ducyunainu (cunabyc):

CKnadeHo: douyeHm Kagedpu npomucnosoi biomexHonoeii ma biopapmauyii, K.m.H. Kneyak I.P.
YxeaneHo kagedporo npomucnosoi biomexHonoaii ®6T (npotokon Ne16 Big 24.06.2024 p.)
Moz2odxceHo Memodu4Hoto Komiciero pakynememy biomexHonoeii i 6iomexHiku (npoTokon Ne19 Big

28.06.2024)
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JopaaTtkosa iHbopmauis 3 gucumnaiHm

AopaTtoK A
[JomalHAa KOHTpobHA poboTa (3pa3ok)

MMPUKJIAJ 3ABJAHD

1. Bigpi3HSIOTHCSA YU Hi MK CO0010 2 IITaMU-TPOAYIIEHTH 32 O10CHHTE30M CTPENTOMIIIUHY:

x1=2145+26 on/mi;
x2=2130+36 ox/mi.

Busyanocs 100 KJI0HIB KOXKHOTO IIITaMy.
UuM BiIpi3HAOTHCS 11 mramMu? Skuii OM 3 HUX BU B3SIM ISl MOAAJBINOI CENEKIiiHOT poboTH?
OO6rpynryiiTe. 300pa3iTh rpadivyHO Il JIBa PO3MOJIJICHHS 3a YMOBH, II0O YacTOTH X OJHAKOBI B 000X

BUIIagKax.

2. Slxkum Moxe OyTH HaiOuIblle 3HaYeHHS PIBHS NMPOJYKYBAaHHS OLITOBOI KHCIIOTH, SIKIO MPU BUBYCHHI
1150T0 mokazHuka y 100 KIoHiB BcTaHOBIIEHO, 110 X=7,5%; 6+0,5%.

3. YactuHa reHy Mae HaCTYITHY MOCIIOBHICTh HYKJICOTUIIB!

5°-AAATITLITLIA-3".

HaBeniTh aMiHOKUCIIOTHHIA CKJIAJ] YACTHHH OUIKY, 110 KOAYETHCS IIAM TCHOM.
Sk 3MiHUTBCA OynoBa OiIKy, SIKIIO B reHi BiAOyAeThbCs AYIUTIKAIis AUISHKH 3 APYroro MO MIOCTHM

HyKJIe0TH1?

4. ®parment JJHK monuan 10BXUHOIO 3 THCAYI HYKICOTHAHUX map (3 kO) Mae oWH CalT pecTpUKIii

st pepmenty EcoR 1. Ckinbku  dpaknin JTHK Oyayre mpucyTHi Ha enekTpodoperpami,
nodapOoBaHiii eTuaiyM Opomimom, micis enekrpodope3dy B arapo3Hom remi 3paska miei JIHK,
o0pobnenoi  Ecol? 3ampononyiite MoxnuBi BapiaHTH pospizaHHa. Posmudpyiite Ha3Bu
BUKOPHUCTAHUX PECTPUKTA3.

Busnauuty mnocniioBHiCTh HykieoTuniB y (parmenti JJHK BusnaueHHs mnpoBoamin MeTo10M

Makcama-I'in6epta. PagioaBTorpad enexTpohopeTHYHOro refo:

ifoglT[A]|T

6. Tlpenapar kimbreBoi mmasmignoi JIHK migmaBamm nii BkasaHWx (EpMEHTIB, a MOTIM aHAIi3yBaju
¢dparmenTy npu enextpodopesi B reini. [lodyayiite kapry pectpukiii miei mnasmigaoi JJHK.

depmeHT

Po3mipu ¢pparmenra, T.1.H.

Xma |

20
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Mbo | 10

Xma [ ta Mbo | 3:7:10

7. TIpemapar Bipycnoi JIHK mignarots mii pectpukrasu Sma I 1o moBHoro posmerieHHs. Exexrpodopes
y Telli BUSBIISIE IPUCYTHICTD (pparMeHTiB Takux po3MipiB (T.1.H.): 10; 7; 6; 3; 2. [lapanensHo BipycHY
JAHK po3miemmoroTs M€ X eHI0OHYKJIea30l HemoBHICTIO. OTpuMaHo 5 ¢gparMeHTiB, IO O3HAYCHI
oykBamu Bix A 1o E. ITobyayiite pectpukuiiiny kapty Sma I Bipycnoi JIHK:

. Po3mipu ¢pparmeHTIB micis MOBHOT
®parMeHTH HEMTOBHOI PECTPUKIIIi
pecTpuKIIii
A 10; 6; 2
B 7,6;2
C 10; 3
D 7,2
E 6; 2

8. Jlimiitai ¢parmentu JJHK Eco RI pomxumuoro 2,5 T.a.H. 3 eaumHuM caiitom pectpukiii Hha I
KIoHyeThes B caidTi Eco RI masmiau posmipom 5,0 1.m.H. Kapra pectpukinii miel muazmiau:

Sxum ynHOM BOYyIOBaHI ()parMeHTH, M0 KIOHYIOTHCS, SIKIIO Micist ogHo4YacHOi nii pectpukra3 Hind 11T

ta Hha I yTBOproroThcst pparmeHTH TOBXHHOIO 2,5 Ta 5 T.1.H.?

EcoRl
05
ind 20 05

1. Hhal

4,5

9. B nmocnial mo KOHCTPYIOBAHHIO CyNEpIpoAyleHTa Oylo OTpUMaHO 26 pi3HMX KJIOHIB. BusHaute 3a
NPECTaBICHUMH Pe3yJIbTaTaMU:

a) CKIJIbKU BEKTOPiB OyJI0 BUKOPUCTAHO B 10CHiai?

0) CKUIBKH 1 K1 MapKepH HIC KOYKHUI 3 BUKOPUCTAHUX BEKTOPIB?

B) sIK1 KJIOHM OTPUMaHi 3 BUKOPUCTaHHSAM KOKHOTO 3 BEKTOpiB?

a, b, ¢, d, e — pedoBUHHU, 110 TOAAIOTHCS IO MiHIMATLHOTO CEPEIOBHUIIIA.

10. Icnye nmocaitoBHICTD 3 27 HyKJI€OTHIHUX Nap AsonaHiorosoi JJHK HactynHoro ckiany:
S5-UTTrAATTAITATUIAITHAATAITITT-3'

3-TAITTAATIUTATT THLT TTATLHALALL-5'

SkuM crioco6oM 1 Ha CKUTBKHM YacTUH MO>KHA po3pizaru 1o JJHK?
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AopatoK b

MutaHHAa po MKP 3a 3mictoBHUM moaynem «FeHeTUUHe KOHCTPYIOBaHHA in vitro»

1. OcHoOBHi pepMeHTU reHHOI iHXeHepii Ta cdhepu iX 3aCToCyBaHHA.

2. EHOOHYKNeasn pecTpukuii. Knacudikauia, HomeHKnaTypa, chepmn 3aCToCyBaHHS.

3. PecTpuKuiiHe KapTyBaHHA. MpUHLMNN KapTyBaHHA. [lepCcnekTMBM 3aCTOCYBaHHA PECTPUKLLIA HUX
KapT

4. CekBeHyBaHHA. MpuHUMNK cekBeHyBaHHA. OCHOBHI meToaun. Chepm 3acTOCyBaHHA Ta MOXKANBOCTI
BMKOPUCTaHHA Qi3MUYHUX KapT.

5. ETanu reHHo-iHXeHepHOro gocniay Ta 0cobMBOCTI peanisalyii KOXKHOro 3 HUX.

6. OCHOBHI mMeToaM OTPUMAHHA FeHiB, IX Nnepesary Ta HeJ0NIKN.

7. BeKkTopu: BU3HAUYEHHA, Knacudikauis, OCHOBHIi BUMOIM A0 HUX Ta HAaNpPAMKM BAOCKOHaNEHHA.

8. BekTopu Ha ocHoBi niasmig Ta ¢aris E.coli. OcobamnBocTi KOHCTPYIOBAHHA, Chepun 3aCTOCYBAHHS,
MOX/IMBOCTi BAOCKOHANEHHSA.

9. MoHATTA NpO ribpMAHiI Ta YHOBHMKOBI BEKTOPM.

10. BeKTopu ANA KNOHYBaHHA B €YKapiOTUYHMX KAITUHaX: 0COBNMBOCTI KOHCTPYIOBAHHA BEKTOPIB Ha
OCHOBI ApirKaxXKiB.

11. Ocob6MBOCTI KOHCTPYIOBAHHA BEKTOPIB Ha OCHOBI Bipycy SV-40. Tunun BeKTOPiB Ha OCHOBI Bipycy
SV-40 ta cdepu ix 3acTocyBaHHA.

12. BMKopuMCTaHHA BipyCiB ANA KNOHYBAHHA B KNITMHAX TBAPUH: BipycH, WO BUKOPUCTOBYIOTLCA ANA

KOHCTpYytoBaHHA, 0cobanBocTi 6ya0BMN Ta MOXKANBOCTI iX BUKOPUCTAHHA B rEHETUYHIN iHXKeHepii.
13. Ocob6mMBOCTI TPAHCreHo3y Yy POCAUH.

14. BMKOpPMCTAHHA BEKTOpPiB A1 BBEAEHHA reHeTUYHoi iHpopmauii y pocanHu. Tunu BeKTOpiB,
0Cc06/1IMBOCTI KOHCTPYIOBAHHSA, MepeBarun, HeJ0NIKU, MOXKIMBOCTI 3aCTOCYBaHHA.

15. MeToan CTBOPEHHs pekomMbiHaHTHUX [AHK (noeaHaHHs d¢parmeHTiB, OTPUMaHUX PiSHUMMK
MeTOZaMM, 3 PISHUMM KiHUAMM).

16. MeToan CTBOPEHHs pekomMbiHaHTHUX [OHK (noeaHaHHs ¢parmeHTiB, OTPUMAHUX PiSHUMMU
MeTOZaMM, 3 PISHUMM KiHUAMM).

17. MeToam 36arayeHHA peaKkLuiMHOoi Cymili NnpoayKTaMu NiryBaHHs.

MutanHAa po MKP 3a 3mictToBHUM moaynem «bioTexHONOoriA TBAPUHHOI KAITUHUY

1. Hanpamun BUKOPUCTAHHA TBAPWUHHMUX KNITUH B BioTexHoOril.

2. KNniTMHHI  cucTtemn, WO BUKOPUCTOBYIOTLCA B bGioTexHonorii, iXx nepesBarn Ta HeAoJiKu
(embpioHanbHi, NYXAMHHI, KNiITUHW OpraHiB).

3. [Kepena oTpUMaHHA NepBUHHUX Ta NepeLLenatoBaHUX KYAbTyp.

4, OCHOBHI eTanu OTPMMaHHA MNEPBUHHUX Ta NepeLentoBaHMX KynbTyp. TpuUNcuHi3auia. Tunu
KOHTPOJIIO TBAPUHHUX KYNbTYP.

5. MaTepianu Ta nocyg, Wo BUKOPUCTOBYETLCA A4 KY/IbTUBYBAHHA TBAPUHHUX K/ITHH.

6. CepenoBuLA Ta PO3YMHU ANA KYAbTUBYBAHHA TBAPUHHUX KNITUH. Knacndikauia, BUMOru 4o Hux,

OCHOBHi KOMMOHEHTU Ta iX NpU3HaveHHA. MepeBaru Ta HeAONIKN Pi3HUX TUNIB cepeaoBuLL. PakTopw, WO
BM/IMBAIOTb Ha iX AKICTb.

7. Knacuoikauia KNiTUHHMX KyAbTyp NO BiiHOLWEHHIO A0 cybCcTpaTy.

8. Tunu KNiITUHHNX KyNbTyp. MNepesaru, HeaonikK, cdepn 3aCTOCyBaHHS.

9. MOHATTA NPO WTaM TBAPUHHUX KNITUH, KNITUHHI NiHIT (AMNA0IAHNX, reTepOonIOiAHNX KNITUH)

10. TpaHcpopmoBaHi KNITUHU. TTPUYMHM BUHUKHEHHA, MeToAM OTPUMAHHSA, BAACTUBOCTI Ta chepwu
3aCTOCYBaHHS.

11. OcobmMBOCTi pOCTY Ta KY/IbTUBYBAHHA TBAPUHHUX KNITUH. OCHOBHI $a3n pocTy TBAPUHHUX KAITUH

B Ky/AbTypi. ONTUMasibHa KOHUEHTpaLa KNiTUH, Wwo 3abe3neyye wenake popmysaHHA MoHowwapy. MNepe-
Barm Ta HeAO0/iKN Pi3HNUX METOLIB KY/IbTUBYBAHHA.
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12. Mpomucnose KynbTUBYBAaHHA TBAPWUHHUX KynbTyp. OcobamsocTi anapaTypHoro 3abesnevyeHHA
npouecy Kyn1bTUBYBaHHA.

13. MOHOKNOHaNbHI aHTUTINA. ETann oTpumaHHA. KynbTueyBaHHA Ta Bigbip ribpnaom. OcobamsocTi
cepenoBuLL ANA KyAbTUBYBAHHA. Chepm 3acTocyBaHHA.

MutaHHAa o MKP 3a 3mictoBHUM moaynem «BbioTexHoNOrifa POCAMHHOI KNiITUHU»

1. MeToa, KyAbTypu KAITUH, TKaHWH Ta opraHiB. Moro nepesaru, Hefonikv, dyHAAMeHTanbHe Ta
NpakTU4He 3Ha4YeHHA. OCHOBHI HANPAMKU METOAY KYNbTyp KAITUH, TKAHUH | OpraHis pOCAuH.

2. 3aranbHi NPUHUMNN METOAY KYNbTYPU POCAUHHUX KNITUH, TKAHUH, OPraHiB.

3. CepenoBuiia Ana KyAbTUBYBAHHA POCAUHHUX KNITUH. OCHOBHI KOMMNOHEHTU Ta BUMOMM A0 HUX.

MeToaM KynbTUBYBAHHA POCAMHHUX KNITUH. OcobamMBOCTI TMMOUMHHOTO Ky/NbTUBYBAHHA POCAMHHUX
KNITUH.

4, OndepeHuiauia Ta aeandepeHuiauia AK ocHoBa KanycoreHedy. Knacudikauia Ta OCHOBHI
XapaKTepPUCTUKM KaayCHUX TKAHUH.

5. [xepena Ta eTanu OTPUMAHHA KaayCHOI KyAbTypu.

6. PicT pOCAMHHOI KNiTMHM B ymoBax in vitro. Cnocobu KynbTUBYBaHHA, KpuTepii Ta 0cobamBoCTi
pPOCTY, YMOBM, LLO BNAMBAIOTb Ha PIcT.

7. KynbTypa OAMHOYHMX KANITMH AK oAuH 3 06'ekTiB  bioTexHonorii. MeToau OTPMMaHHA,
KY/IbTUBYBAHHA Ta HAaNPAMKM KY/IbTUBYBAHHA.

8. PocanHHI NnpoTonnacTy sk 06'ekTn bioTexHonorii. MeToan OTPMMaHHSA Ta HanBaXKAMBIWI pakTopu
KY/IbTUBYBAHHA.

9. 3aranbHa XapaKTePUCTUKA KaNYCHUX KAITUH. MPUYNHM FTEHETUYHOI reTeporeHHocCTi, ¢isionorivyHoi

ACUHXPOHHOCTI Ta FTOPMOHHE3a1eXKHOCTI.

10. ComaknoHanbHi Bapiauii Ta BapiaHTU. TPUYUHM BUHUKHEHHA. YMOBW, WO CNPUAKDTL iX
BUHUKHEHHI0. LLnaxm 3acTtocyBaHHA.

11. Hanpamun po3BUTKY KanycHOi KynbTypu nicna geandepeHuiauii. OCHOBHI rinoTesun woa0 NpuYmnH
nepexoay A0 GopmyBaHHA CTPYKTYP B KYNbTYPi POCAMHHUX KNITUH in vitro. Tunmu mopdoreHesy in vitro.
YMOBMU, WO CnpuUAoTb OTPUMAHHIO POCANHU-PEreHepaHTy.

12. OpraHoreHes AK OAUWH 3 WAAXiB mopdoreHe3y POCAUHHUX Ky/bTyp in vitro. TUnu opraHoreHesy.
LWnaxu peanizauii. PakTopw, WO BNAMBAOTb Ha ePEKTUBHICTb.

13. ComaTuyHuim embpioreHes. ETanu ¢opmyBaHHA eMbpioifiB B KyAbTypi.

14. MeToan KAITUHHOI iHXeHepii, Wo [A03BONATb MNO40NATU TEHETUUYHY HECYMICHICTb npu
Big4iNneHnxX cxpeLLyBaHHAX.

15. EKcnepumeHTanbHa rannoigia. MeTogmM OTPUMaHHA ranoigHoi  KyabTypu. YMOBM, WO
3abe3neyytoTb ix epekTnBHicTb. Chepu 3acTocyBaHHA.

16. KNiTMHHa cenekuina AK 0AMH 3 METO/iB CTBOPEHHA reHeTUYHOro pisHOMaHITTA. O6'eKTn, myTareHn,

eTanu, MeToau Bigbopy Ta YMHHUKMK, WO BNAMBAIOTb Ha il epeKkTuBHicTb. MpUHLUMNOBA cxema npaAmol
cenekxuii.

17. ComaTtnyHa ribpugmsauia. IHAYKTOPKU, AKI BMKOPUCTOBYIOTb AAA 31MTTA npoTonnacTtie. Etanu
npouecy. Unbpunamn Ta BucokoacumeTpuyHi ribpnan. Metoam ineHtudikau,ii ribpnaHnx KAiTUH. 3HayeHHA
MEeTOoAY ANA HayKM Ta NPAKTUKMN.

18. MiKpOK/IOHa/IbHE PO3MHOMEHHA AK OAUH 3 METOAIB KNITUHHOI iHXeHepil pocinH. OCHOBHI eTanun
PO3MHOMeHHA. MeToan  MIKPOKNOHA/NIbHOTO  PO3MHOMeHHA  ®dakTopu, WO BN/IMBAOTb  Ha
MIKPOK/MOHA/IbHE PO3MHOMEHHA.

19. OcHoOBHi cnocobn 0340pOBNEHHA CaAuIbHOro (MocagoyHOro) maTepiany POCAUH Big, BipycHol
iHpEeKL,i 3 BAKOPUCTAHHAM METOAIB KNITUHHOI iHXeHepil pocauH.

20. 36epexeHHa reHodpoHay in vitro. Cnocobu nNOAOBMKEHHA TPWUBANOCTI CYOKYNbTUBYBAHHA.
KpiobaHKn — nepcnektMBHMn meTog 36eperkeHHsA reHodpoHAy. MNepesarn Ta Hegonikm metoay. OCHOBHI
eTanun NpoBeAEHHA.
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21. OTpumaHHA BAP 3 BWKOPUCTAHHAM POCAUHHUX KAITUH. BNacTMBOCTI POCAUHHUX KYyNbTyp-
npoayueHTisa BAP. ®akTopu, WO BNAMBAIOTb Ha CUHTE3 BTOPUHHUX meTabonitie. OcobnmsocTi npomu-
CN0BOrO Ky/NbTMBYBAHHSA Ta anapaTypHOro 3abesneyeHHs.
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JopnatoK B
NOJTIOXEHHA

NpPo peiTUHIroBYy CUCTEMY OLLIHKM YCNILWHOCTi CTyAEeHTIB
3 aucumnaiHm “OCHOBM reHeTUUYHOI Ta KNITUHHOI iHXeHepii ”

Po3nonin HaBuasbHOrO dYacy 3a BHJAMM 3aHATh 1 3aBJaHb 3 JAUCHUIUIIHU 3TiIAHO 3 pobouum
HaBYAJIbHUM IUIAHOM.

2, HaByanbpHuii yac Po3mnoin HaB4aIpHUX TOJUH KonTponbHi 3axoau

Q

3 .

S ... | JlaboparopHi Cemectp
3 KpEIUTH akaza. rog. | Jlexmii poGoTH CPC MKP | JOKP ATECT.
6 4 120 10 8 102 1 1 3aITiK

HeobxioHa ymoea Ha8YAHHA HA OAHOMY KypCi:

- peecmpayina y 2ya2n-Kaaci 3a susHa4yeHUMU ymosamu;
-aemopu3oeaHe esneKmpoHHe (8 Knacpymi, 3 imeHHo20 melina, Kpawe 3 lll.kpi) nidmeepdxceHHAa
¢akmy o3HaliomneHHA 3 HadaHum PCO 32i0HO0 HadaHoi ghopmu.

HE 3apeecmposaHum cmydeHmam ma cmyo0eHmem, ;o He nidmeepounu o3HaliomneHHs 3 PCO,
peilimuHz208i 30480aHHA He PO3CUNAOMbCA | He OYiHIIMbCA

PenTUHT cTyaeHTa 3 ANCUMNAIHN CKNaAaEeTbeA 3 6anis, WO BiH OTPUMYE 3a:

1) BMKOHAHHSA Ta 3aXMCT N1abopaTopHOro NPaKTUKymy 40 6anis
2) HanMcaHHA MOAY/IbHOI KOHTPOIbHOT Ppo60oTH 40 6anis
3) AOMALLIHIO KOHTPONbHY poboTy 20 6anis

Cuctema penTuHrosux (Barosux) banis Ta KpUTEpIi OLiHIOBAHHA
1. NaboparopHi pobotn

Barosuii 6an — 10. MaKkcumasibHa KifbKicTb 6aniB 3a BUKOHAHHA 1abopaTOPHOro NPaKTUKYMY AOPIiBHIOE
40 6aniB (4 nabopaTopHi poboTtn x 10 6anis).

Barosuit 6an 3 nabopaTopHMX PobIT CKNada€eTbCA 3:

- HaABHICTb NPOTOKO/Y Ta BUKOHaAHHA poboTu 5 6anu
- obopMNeHHA pe3ynbTaTiB Ta 3aXMCT poboTH 5 6anun
KpuTepii ouiHi0BaHHA N1ab0paTOPHOro NPaKTUKyMy:

- pobpe BONOAIHHA TEOPETUYHUM MaTeEPiaNOM,

BiANOBiAb Ha BCi NMTaHHA abo He meHwwe, Hi*K Ha 90 % nuTaHb,

NpoTOKoA, opopmeHMn 6e3 3ayBarKeHb Ta BigMiHHE BUKOHaHHA poboTu 9,0-10,0 6an
- HeAOCTAaTHE BONIOAIHHA K TEOPETUYHMM MaTepianom,

TaK i xo40Mm NabopaTopHOro NPaKTUKyMy, BignoBigb He MeHLe, HixK

Ha 75-89 % nocTaBAEHUX NMUTaHb,

NPOTOKO/, OPOPM/IEHNIN 3 HECYTTEBUMM 3ayBarKEHHSAMM

Ta Xopolle BMKOHaHHA poboTu 7,5 —8,75 6anis
- MoraHe BONOAIHHA TEOPETUYHUM MATepPialoM, HE3HAHHA

e/leMeHTapHoro xoay N1abopaTopHOro NPaKTUKyMy,

BiZNOBIAb HE MEHLLE, HiXK Ha 60-74 % noOCTaB/IEHNX NUTaHb,
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noraHo odopMNeHUin NPOTOKO/ Ta 3340BiNIbHE BUKOHAHHA Po60TH 6,0 — 7,25 6anis
BIZICYTHICTb e/leMeHTapHMX 3HAHb 3 TEOPETMYHOTO Kypcy Ta

NabopaTtopHOro NPakTUKYMy, HeNpPaBUbHI BiANOBIAI MeHLe,

Hi>X Ha 60 % nuTaHb abo BiACYTHICTb BiANOBIAI HA XOAHE 3aNUTaHHS,

He odopmieHU (BifICYTHII) NPOTOKO/ Ta HE3a40BI/IbHE BUKOHAHHA po60oTH 0 6anis

KpuTepii  BUKOHaHHA  flabopaTopHux  pobiT  («BigmiHHe», «aobpe», «3a40BiNbHE»,
«He3a40BiNIbHEY) AOBOAATLCA NO KOXKHiM 1abopaTopHi poboTi nepes, ii BAKOHAHHAM.

NabopaTopHi poboTv, nponyweHi 3 NOBa*KHUX MNPUYUH, OOPMAIOIOTBCA | 343t0TbCA.
OujiHtoBaHHA BigOYyBa€ETbCA 3a BUKAOYEHHAM 6anis, WO OTPUMYIOTb 3a 6e3nocepesHE BUMKOHAHHSA
nabopatopHoi pobotu. JlabopaTopHi poboTM, nponyweHi 6e3 NOBa)XXHUX MNPUUMH, TaKOX
0dOopPMANIOIOTLCA, afe OLIHIOKTLCA TiZIbKK 3@ pe3y/ibTaTamu 34aui.

3eimu no nabopamopHum pobomam NoBUHHI micmumu opu2iHanbHi cxemu ma eUCHOBKU. Y eunaoky
esusaeneHHA 36incHocmeli po6omu HE oyiHroromoeca, a noemopHa 30a4ya HE nepedbayeHa.

2.MopaynbHi KOHTPOAbHI poboTn
Barosuit 6an — 40. MaKcMmanbHa KifbKicTb 6aniB 3a KOHTPO/IbHY poboTy AopiBHIOE 40 H6ani..

3aBAaHHA Ha MOAY/bHI KOHTPOI CKNa[atoTbCA 3 MUTaHb, HA fAIKi HEODOXiAHO AaTW BUYEpnHY BiAnoBigb,
abo 3 TeCcToBMX 3aBAaHb:

- NpaBWAbHa, BUYEpPMHa BignoBigb Ha 1 NUTaHHA 2 6anm
- HenoBHa BiAnoBiAb, HAABHICTb HETOYHOCTEMN, YaCTKOBA BiANOBIAb 1,25 - 1,90 6anis
- HenpaBW/bHa BigNOBIAb, BigNOBIAb BIACYTHA 0 6anis

Taknm YMHOM, oTpuMmaHi 3a MKP 6anu BignoBiaaoTe HACTYMHUM TPAAULIMHUM OLiHKaMm:

«BigMiHHO» - 36,0 - 40,0 6anis
«pobpe» - 30,0- 35,5 6anis
«3ag0BinbHO» - 24,0 —29,56ani8
«He3agoBinbHO» - 0 — 23,5 6anis
I0eHnmuyHi eidnoeidi e MKP esaxcaromeca naaziamom ma He OYiHIOHOMbCA, NO8MOpPHe
nposedeHHsa MKP e ybomy eunadky He npoeooumaocs.

Temu, aki BuHocATbCs HA MKP, cTpyKTypa 6inety Ta KpuTepii OLiHIOBaHHA A0KNaAHO PO3MNUCAHO B
MeToaMYHUX BKa3iBKax 40 NiArOTOBKM A0 MOAYAbHUX KOHTPOAbHUX POBIT.

3.[JlomallHA KOHTPOJIbHA poboTa

Baroswuit 6an — 20. IKP cknagaetbea 3 10 3aBAaHb:

- MpaBWUAbHA, BUYEpPNHa BiANOBIAb Ha 1 NUTAHHA 2 6anu
- HenoBHa BiANoBiAb, HAABHICTb HETOYHOCTEN, YaCTKOBA BiAMNoOBiAb 1,25-1,90 6anis
- HenpaBWJ/JbHa BigNOBiIAb, BiANOBIAb BiACYTHA 0 6anis

Taknm umHoMm, oTpumaHi 3a JIKP 6anu BiANoBiAatoTb HACTYMHUM TPAAULLIMHUM OLLiIHKaM:

«BigmiHHO» - 18,0 - 20,0 6anis
«a06pe» - 15,0-17,75 6anis
«3agosinbHo» - 12,0 —14,756anis
«He3aposinbHo» - 0— 11,5 6anis

LKP, AKi BUKOHAHI NicNA 3aKiIHYEeHHA MepMiHY BUKOHAHHSA, NPUlUMaromsca AK 8UKAKOYEHHA MinbKu
Y 8UNa0Ky HAABHOCMI MOBAMCHUX MPUYUH 30 HOMUCAHHA MOACHIO8AAbHOI 3aNUCKU HA iM’A nekmopa 3
HAOAHHAM 8i0Nos8iOHUX Nidmeepodxcyroyux 0oKymeHmis. Ilicaa onpunroOHeHHA pe3yabmamis
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nepesipKu 2pyn MaKCcuMasbHA OUiHKA, wo moxce 6yde ompumaHa — 0,85 eid miei, wjo nepedbayeHa 3a
yel sud pobim, mobmo 17 b6anis.

I0enmuyHi eidnoeidi e [JKP abo suseneHHa 36ixHocmeli 8 pobomi 3 pobomamu MUHYnUX
poOKie esaxcaromobca naaziamom ma HE oyiHOMbCA, NnoemopHe 8UKOHAHHA [KP e ybomy sunaoky
He nepedbayeHo. lMpu eukoHaHHi [KP y cnucKy sukopucmaHoi aimepamypu Hagooumu pocilicbKi
Oxcepena 3a60poHAEMbCA.

LWTtpadHi Ta 3aoxouyBanbvHi 6anm 3a:

- HeNiaroToBAeHICTb A0 NabopaTopHOoi poboTH -1 6an
- He3a0Bi/IbHEe BUKOHaHHSA nabopaTopHoi poboTn -1 6an
- HeCBO€YacHa 34a4a labopaTopHUX pobIT -0,5 3a KOXKHUI

NPOCTPOYEHNI AeHb (3aHATTA)
- 33 HAABHICTb N/1ariaTy B KOHTPO/IbHUX poboTax, AKP, BUKOpPUCTAHHA
MOBinbHUX TenedoHiB Ta iHWNX raaKeTiB, BAKOHAHHA iHWOoro

BapiaHTy KP 6e3 y3rogKeHHA 3 BUKNaga4em 0 6anis
3a A@HUM BUA KOHTPOIIO
- TBOPYMI Nigxig 00 BUKOHAHHA nabopaTopHuMx pobit, AKP +1 -5 6anis

Po3paxyHoK wKanu (R) peiTuHry:
Takum YMHOM, peiiTUHroBa WKana 3 AUCLUUNIHK CKNA[aE:
RD =40 + 40 + 20 = 100 6anis.

3anik NpoBOAMTLCA HA OCTAaHHbOMY 3aHATTI cemecTpy.
HeobxigHoO0 yMOBOI A0NYCKY A0 3aNiKy €:

- BUKOHaHHA OKP OoTpUMaHi 6anu
- BUKOHaAHHA 1abOPaTOPHOro NPakTUKyMy OoTpUMaHi 6anm
- ctaptoBuit penTuHr (0,4 RC) 40 6anis i BuLLE

MUTaHHA NPO MiABULLEHHA HE33aJO0BiIIbHOIO CEMECTPOBOr0 PEWTUHIY PO3riafacTbca nicna
BUKOHAHHA BCiX CEMECTPOBUX KOHTPOJIbHMX 3aXO0p[iB B KiHLi CEMECTPY Ti/iIbKM B TOMY BUMaAKYy, AKLLO
CeMecCTpPOBUiA peidTUHT meHLe, HiXK 40 6anis. B uboMy BUNaAKy CTYAEHTOBI HaZL@ETbCA MPABO BUKOHATHU
iHOMBiAyanbHe 3aBAaHHA. Y BMNAAKy OTPUMAHHA HE3a[O0BiNIbHOI OUiHKWM, CTYAEHT PO3rNAaga€eTbCcAa AK
TaKMN, WO HeAONYLIEHUI A0 3aniky i MAe Ha NepecknadaHHA y BiANoBiAHOCTI A0 rpadiky CKnaaaHHsA
3aboproBaHoCTEN.

CTyAeHT OTPUMYE 3aiK 3a pe3ynbTaTaMn HanucaHHA 3anikoBoi poboTu Ta 6aniB, OTPMMaHMKX 3a
BMKOHAHHA cemecTpoBoro 3aBaaHHsA (OKP).

RD=Rz=R3p+rc3 = 80+ 20 =100 6anis

[opatkoBi 6annM MoOXKyTb 6yTM HapaxoBaHi 3a CymiiHHe TBOp4Ye BUKOHAHHA  N1abopaTopHOro
npakTukymy, [IKP, 3a TBopuy po60Ty y No3aayAUTOPHi roguHm (y4actb y onimniagax, KoHpepeHLiax 3a
npeAMEeTOM, KOHKYPCi HayKoBMX PObIT 3a gucumnaiHoto). MakcumanbHa Kinbkictb 6anis 3a cemectp — 5
6aniB. AK BUKAIOYEHHS, 33 HagaHHAM BiAMNOBIAHWUX AOKYMEHTIB, MOXYTb OYyTM HagaHi O0AATKOBI
3aBAaHHA oA TUX, XTO XBOPIB TPMBA/IMI Yac abo MaB iHWI NOBAXKHi NPUUYNHU, LLO YHEMONKINBAOBANU
pob0oTy B AUCTaHUIiMHOMY pexumi. MaKcMmanbHa KifbKicTb 6aniB 3a Takoi yMOBM He nepeBULLyE 5
6anis.

KOHTpObHI 3axoaum, AKi HaNWCcaHi Ha He3aA0BiINbHY OLIHKY, a60 NponyLleHi 6e3 NOBaXXHUX NMPUUMH, He
nepenucyloTbCca i A0 3araJibHOr0 PENTUHIY He BPAXoBYKOTbCA. KOHTPOAbHI 3axoam, NponylieHi yepes
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NOBaKHi NpU4nHM abo yepes xBopoby 3 HaJAHHAM BiANOBIAHUX NIATBEPAKYIOUMX AOKYMEHTIB, NMULWYTb
TiNbKM Yy BU3HAUYEHi BUKNagauem CTpoku. licna cnausy mepmiHie HanucaHHA KOHMPOsbHI 3aXo0u He
npoeodsamoeca ma 00 3a2aa1bHO020 pelimuH2y He 8paxo8ylombCA 30 BUK/AOYEHHAM HaABHOCMI
noeaxcHux npu4uH abo mpueanoi xeopobu. OcTaHHIN TepmiH nikBigauii Bcix 3aboproBaHocTel Mo
pPenTUHroBMM 3aBAaHHAM — NepepoCTaHHI AeHb cemecTpy.

NabopatopHi poboTn, nponyweHi 3 nNOBaXXHUX NPUUUH, ODOPMIOIOTLCA | 34atoTbCs.
OujiHloBaHHA BigbyBaeTbCA 3a BUKAOYEHHAM 6anis, WO OTPUMYIOTb 3a 6e3nocepeaHE BMKOHAHHA
nabopatopHoi pobotn. JlabopaTopHi poboTM, nponyweHi 6e3 NOBaXXHUX MNPUUMH, TaKOX
0dOpPMANIOIOTHCSA, ane OLHIOTLCA Ti/IbKM 3a pe3ynbTaTamu 34aui.

3anikoBa pob6oTa NpoBOAUTbLCA Y NUCbMOBI popMmi.
BineT cknapgaerbca 3:

- Bignosiai Ha 3 nuTaHHA 6inety (3 x 20 6anis) 60 6anis
- po3B’sA3aHHA 3a4avi (4 x 5 6anis) 20 6anis

KpuTtepii ouiHIOBaHHA:

TeopeTuuHi NuTaHHA binery:

- BMYEpnHa NpaBu/bHa BiANOBIAb 3 BUKOPUCTAHHAM 3HaHb, OTPUMAHUX NpU
BMBYEHHI NonepeaHiX 3MiCTOBHUX Ta KPeAUTHUX MOAY/IB, 3HAHHA LWAAXIB
NoAanblOro NPakKTUYHOro Ta TEOPETUYHOIO 3aCTOCYBAHHA BMKAALEHOrO

maTepiany, 3a/ly4eHHA 3HAHb 3 CYMIXKHUX ANCLUNAIH 20 6anis
- BUYepnHa NpaBuabHa BigNOBIAb 3 BUKOPUCTAHHAM 3HaHb, OTPMMAHUX NPU

BMBYEHHI NonepeaHix 3MiCTOBHUX Ta KpeguTHUX mogynis (100 % matepiany) 19 6anis
- NOBHa BignoBigb, rMMboKe 3HaHHA TeopeTUYHOro maTepiany (95 % maTtepiany) 18 6anis
- NOBHa BiANOBiAb, HAABHICTb AEAKMX HETOYHOCTEN abo

He 30BCiM NoBHa Bignosiab (85 % matepiany) 17 6anis
- 3HAHHA TiNIbKM OCHOBHOMO MaTepiany, HAABHICTb AEAKNX HETOYHOCTEN,

HenoBHa Bignosiab (75 % matepiany) 15— 16 6anis
- BONYCKAETLCA BEINKA Ki/IbKICTb HETOYHOCTEMN, AAOTbCA HE KOPEKTHI GOPMY/IOBAHHA

abo HenoBHa Biagnosiab (65 % matepiany) 13 6anis
- MaTepian BUKNALZAETbCA 3 BEAMKMMM TpyAHOWAMM, BinbwicTe popmyntoBaHb HEBipPHI

Ay)Ke HenoBHa Biagnosiab (60 maTtepiany) 12 6anis

- BigNoBiAb Ay*Ke NayTaHa, cnabke 3HAHHA OCHOBHOrO MaTtepiany, TiIbKU OKpeMi
NONOXKEHHSA NPaBU/bHI, HEMA BiANOBIAj Ha NUTaHHA abo abcontoTHO

HeBipHa Bignosiab 0 6anis
po3B’A3aHHA 3a4au:

- NpaBW/bHa BiANOBIAb, HAABHICTb MNOACHEHb, BUCHOBKIB 5 6anis

BigNoBiAb HENPaBWAbHA BHACNIAOK TEXHIYHMX NOMUIOK, Xig,

pilleHHA NpaBuAbHUI abo BiACYTHI HEOOXiAHI NOACHEHHA Ta BUCHOBKM 4 6anum

- BignoBiAb HeNpaBWAbHA, € MOMW/IKM B XO4i PilLeHHA

ane € po3B’A3aHHSA 3 6anm

€ cNpobu BMpiWeHHA, ane 6arato CyTTEBUX NOMMUOK, AeAKi
KPOKM € BipHUMMU, € CNPOOUN BUPILLEHHS, a/ie BUPILLIEHHS
HeBipHe, Hema po3B’A3aHHA abo HenpaBW/IbHA BiAMNOBIAb,
BiZICYTHICTb TEOPETUYHUNX 3HAHb, HEOOXIAHMX AN BUPILLEHHSA 0 6anis

CymapHa OUjiHKa, WO BHOCUTbCA B BIiAOMICTb, MOBMHHA MNOBHICTO BIiANOBIg4AaTM OUiHLUI B
eNeKTPoHHOMY Kamnyci, Ae OKpyrieHHA Aecatux i coTux 6aniB nporpamolo He nepeabayveHo, Tomy
OKPYr/1IEHHA OLIHOK 3A4iMCHIOETLCA Y BiANOBIAHOCTI A0 NPaBM/I MAaTEMATUKM.
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OnAa oTpMMaHHA CTYAEHTOM BignoBigHUX OLIHOK MOro peiTUHroBa OUiIHKA NepeBoOAUTLCA 3rigHO

Tabnuui:

RD =RC TpapuuiiHa ouiHKa
95...100 BiamiHHO
85...94 Oye nobpe
75...84 HOobpe

65...74 3a40BiNbHO
60...64 JocTtaTtHbo
40<RC< 60 He3agoBinbHO
RC <40 abo He

BUKOHaHI

iHLWIi YMOBU A0MYCKY

[0 eK3aMeHy

He ponyweHui

MepecknagaHHA e€eK3ameHy, a TaKoX niaBuWeHHA He3agosinbHoro RC npoBoautbcA y

BignoBigHocTi ao rpadiky nikeigauii 3aboprosaHocrei.

N

BAP.

Lo N bW

Dopatok A1

MuTaHHA B0 3aniKy 3 AUCUUNAIHK
"OCHOBM reHeTUYHOI Ta KNITUHHOI iHXeHepil"
BW3HauTe OCHOBHI MeToAN CTBOPEHHA MPOMMUCIOBUX LITAMIB.
MpoaHanisyiiTe cenekLild MIKPOOPraHiamiB AK MeTon CTBOPEHHA NPOMWUCAOBUX MPOAYLEHTIB

O6rpyHTYIMTe OCHOBHI €Tanu NigroTOBKM WTaMy 0 CeNekuiinHoi poboTu.

[anTe OuiHKY iIHAYKOBAHOMY MyTareHe3sy AK MeToA4y CTBOPEHHA NPOMMUCNOBUX NpoayueHTiB BAP.
Bu3HauTe eTanun CTBOPEHHA HOBMX LUTAMIB 3 BUKOPUCTAHHAM MyTareHesy.

MopiBHANTE MmeToaM BiAOOPY MYTAHTIB 3 NiABULLEHNUM PiBHEM NPOAYKLi.

MpoaHanisyiiTe ribpnansauito Sk MeTos CTBOPEHHA MPOMUCNOBUX LUTAMIB MiKPOOPraHi3miB.
[anTe OuiHKY BUKOPUCTaHHIO TPAHCMO30HIB A1 CTBOPEHHA WUTAaMiB 3 HOBUMW BNACTUBOCTAMM.
BM3HauTe nepeBaru i HegoONiIKM 31UTTA NPOTONIACTIB MIKPOOPraHiamiB AK MeToAy CTBOPEHHA

LWTamiB 3 HOBMMMU BIACTUBOCTAMM.

10.
11.
12.
13.
14.
15.
16.
17.

Perynauis akTMBHOCTI dpepmeHTiB. MNopiBHANTE peTpoiHribyBaHHA, penpecito, iHAYKLIlO.

Bu3HauTe ponb PHK-nonimepasu Ta atreHyauii B peryaawii TpaHCKpunuii.

HainTe oujiHKy poni LAM® y perynauii kataboniTHoi penpecii.

MpoaHanisyiTe PpyHKUii ryaHosiHTeTpadochaTy B aMmiHOKMUC/IOTHOMY KOHTPOJIi MeTabosiiamy.
BW3HauTe, AKMM YNHOM 34iNCHIOETLCA PErynALLia 3aCBOEHHA a30TOBMICHMX CMOYK.

[JaiTe OLiHKY BNMBOBI EHEPreTUYHOro CTaHy KAITUHU Ha perynsaLlito metaboniamy KAiTuHu.
OUiHiTb ponb NPOTEOI3Y B perynsLii Metaboniamy MikpobOHOT KNiTUHM.

BM3HauTe MOXKAMBICTb perynauii TPaHCMOPTHUX CUCTEM KNITUHU Ta ii BNAMB Ha eQdEeKTUBHICTb

MeTaboi3my MiIKPOBHOT KNITUHM.

18.
19.
20.
21.
22.

MpoBeaiTb aHai3 OCHOBHMX CMOCO6IB NiABULLEHHS CUHTE3Y LiIbOBOrO NPOAYKTY.

O6r'pyHTYMTE OCHOBHI €Tanu reHHOo-iHXeHepHOoro gociay.

Bu3HauTe nepesaru i He40/iKM OCHOBHUX METO/iB OTPUMAHHS HEeOobXiAHMX reHiB.

MpoBeAiTb aHaNi3 OCHOBHUX GPEPMEHTIB, L0 BUKOPUCTOBYHOTLCA B FEHHO-IH}XEHEPHUX A0CNi4aX.
[anTe OUiHKY PecTpUKTasaM AK OCHOBHOMY iHCTPYMEHTY FeHeTUYHOI iHXeHepii (BJ1acTMBOCTI,

Knacudikalis, HOMeHKnaTypa).

23.
24,
25.

Bu3HauTe npuHUMNIM NobyaoBKU Ta chepmr 3aCTOCYBaHHA PECTPUKLIMHUX KapT.
MpoBeaiTb NOPIBHAHHA METOAiIB CEKBEHYBAHHS.
MpoBeaiTb aHani3 iHbopMaLii WoAO0 BEKTOPIB, WO BMKOPUCTOBYIOTHCA B FEHETUYHIN iHMXKeHepii

(BM3HAYeHHSA, OCHOBHI BUMOTU, TUMK BEKTOPIB).
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26. MpoaHanisymTe BEKTOPM HA OCHOBI NNA3MIA.

27. BusHauTe nepesaru, HeLoNiKM Ta chepu 3aCTOCYBaHHA BEKTOPIB Ha OCHOBI baKTepiodara A.

28. 34iNCHITb OLLIHKY MOXXMBOCTEM CTBOPEHHA BEKTOPIB Ha ocHoBi para M 13.

29. MopiBHANTE BEKTOPM Ha OCHOBI APiIXKANKIB.

30. MposeaiTb aHanNi3 reHeTUYHOro KOHCTPYIOBAHHA BEKTOPIB HA OCHOBI Bipycy SV 40.

31. [anTe OuiHKY BEKTOPIB, LLLO BUKOPUCTOBYHOTLCA B FEHETUYHIN iHXKeHepii poCauH.

32. MopiBHANTE OCHOBHIi MeTOAM BBEAEHHA FreHEeTUYHOT iHPOPMaLLii B POCIMHHY KNITUHY.

33. BM3HauTe OCHOBHI eTann CTBOPEHHA KAOHOTEK, iIX MPU3HAYEHHA, TUNM Ta MEeTOAM 3HAXO4XKEHHA B

HUX HeobXigHOro rexy.

34. [ante ouiHKy meTogam 36aravyeHHA peakuiMHOI CyMmili NPOAYKTIB AiryBaHHA ribpunaHnmm
MOIEKYNAMMW.

35. MpoaHanisymnte pi3Hi metoam 3'egHaHHA dparmeHTiB HK B peKombiHaHTHI monekyu.

36. BM3HAuTe OCHOBHI MeToAM MONEKYNAPHOrO KAOHYBaHHA Ta iaeHTUdIKauii peKombiHaHTHUX
monekyn JHK.

37. [daliTe OUiHKY pi3HMM MeToZaM 3abe3neyeHHs ePpeKTUBHOI eKCnpecii YyKopigHUX reHis.

38. OO6rpyHTYyMTE MOMXAMBI WNAXM 3aCTOCYBAHHA METOAO/OrI FeHEeTUYHOI Ta KAITUHHOI iHXeHepii B
cenekuinHin pobori.

39. MpoBeditb aHani3a aeandepeHUitoBaHHA  Ta KanycoreHesy AK OCHOBW METOAY CTBOPEHHA
KNITUHHUX KYNbTYP.

40. Y3aranbHiTb 0CO6NMBOCTI, XapaKTepHi AN POCTY POCIMHHUX KAITUH B YMOBaX in vitro.

41. MopiBHANTE METOAM KYNbTUBYBAHHA TKAHUH i KNITUH BULLUX POC/IUH.
42. BusHauTe chepm 3actocyBaHHA MopdoreHesy Ta pereHepau,ii pocauH in vitro.
43. MpoBeAiTb aHaNi3 MOXKINBOCTEN BUKOPUCTAHHA METOAY KyNbTypU i30/1b0OBaHUX KNITUH | TKAHWH B

CTBOPEHHI cy4acHUX BioTeXHONOTIN.
44, [anTte ouUiHKY BapiabenbHOCTi reHOMIB POCAMHHUX KAITUH B yMOBaXx in vitro (comaKknoHanbHi

BapiaHTH).

45. OUiHITb MOXNMBOCTI BUKOPUCTAHHSA iIHAYKOBAHOrO MyTareHesy B KAITUHHIN iHXeHepii.

46. MpoBeAiTb NOPIBHAHHA TEXHOJONN, WO MNOErWyTb Ta MPUCKOPIOKTb CENeKLiMHMA npoLuec:
3anaigHeHHs in vitro, Nogo1aHHA NOCTFAaMHOT HECYMICHOCTI, eKCNepuMeHTaNbHa ranaoigis.

47. [anTe OUiHKY HAaCTyNHMM TEXHOOTIAM, O MOAErWyTb i NPUCKOPHOTb CeNeKLiiHMn npoLec:
MIKPOKNOHa/IbHE PO3MHOMEHHSA, 0340P0BJAEHHA POC/AUH.

48. MpoaHanisyiTe pi3Hi Konekuii i 6BaHKM reHEeTUYHMX PEeCcypCiB POC/IUH.

49. B13HauTe OCHOBHI MeTOAM OTPUMAHHA | KYJIbTUBYBAHHA POC/IMHHUX NPOTONANACTIB.

50. JaiTe OuiHKy meTody COMaTU4YHIN Tibpuamsalii PoCAMH, MOro nepcrnekTuBam Yy CTBOPEHHI
reHeTUYHOro PiSHOMAHITTA.

51. MpoBeAiTb aHaNi3 XapaKTePUCTMK Ta BAACTUBOCTEN KybTyp TBAPUHHUX KAITUH.

52. BM3HauTe OCHOBHi MeTOAM OTPMMAHHA KY/IbTYP KNITMHHUX TBAPWH Ta cdepu iX 3acToCcyBaHHS.

53. MpoBeAiTb NOPIBHAHHA PiI3HUX CepPefoBULL, ANA KyNbTUBYBAHHA TBAPWUHHMUX KAITUH, BMU3HauTe
OCHOBHIi BUMOTM A0 iX CKnagy.

54, MpoaHanisymTe 0co6AMBOCTI KyNbTUBYBAHHA TBAPUHHUX KNITUH Ta METOAM iX KY/IbTUBYBaHHA.

55. O6rpyHTyiMTE OCHOBHI CUCTEMM MPOMMUCNOBOTO Ky/bTUBYBAHHA TBAPUHHMUX KAITUH.
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