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Mporpama HaB4Ya/bHOI AUCLUNNIHU
1. Onuc HaBYanbHOI AUCUUNAIHMK, iT MeTa, NpegmeT BUBYAHHA Ta pe3y/1bTaTU HaBYaHHA

Mpozpamy HasuanbHoi ducyunaiHu OCHOBW TEHETUYHOI TA K/ITUHHOI IHKEHEPII cknadeHo
8i0rnosidoHo 00 o0c8imHbO-npogeciliHoi npoepamu nidecomosKku biomexHonoeii cneuianbHocmi 162 —
biomexHonoeii ma 6ioiHxceHepia nepwozo pieHA suwoi oceimu — b6akanasp. HasuanvHa ducyunniHa
Hanexcums 00 YuKny npogpeciliHoi nidczomosku (8ubipkosi ocgimHi KomnoHeHmu 3 @-kamarnozy).

[Mpedmem Hag4yanbHOI OucyunaiHU — Mnpoyecu CMeopeHHA HOBUX BUCOKOMPOOYKMUBHUX WmMamie
MIiKpoOp2aHiamie, copmig poCaAUH, opi0 meapuH | HOBUX mMexHOon02il ompumaHHA bAP 3
30CMOCY8AHHAM Memo00s02iYHUX MiOxo0ie 2eHemMu4YHOI ma KAimuHHOI iH¥eHepii ma Hosux 0b6’ekmis
b6iomexHon02il — Kys1bmugoB8aHUX KAiIMUH ma 2eHemu4YHO MOOUGIKOBAHUX Op2aHi3mis.

Aucyunnina «OcHoBU 2eHemu4YyHOi ma KAIMUHHOI iHMX(eHepii» npusHayeHa o03Halomumu
cmyoeHmie 3 MOM/IUBOCMAMU CMBOPEHHA HOBUX BUCOKOMPOOYKMUBHUX WMAMI8 MIKpOOp2aHi3mis,
POC/AUH, MBAPUH i HOBUX MEXHOA0RIl 3 3aCMOCY8AHHAM Memo00s102iYHUX Mi0xo0is, WO 8i0KpUAUCL y
38’A3KYy 3 BUHUKHEHHAM 2eHemMu4Hoi iHMceHepii ma noAeo0 MNpuHYUnos8o Hosux o6’ekmie —
KyaAbmuUB0OBAHUX KAIMUH ma KaimuH 6a2amoKaimuHHUX opeaHiamis. [ucyunaiHa 3abe3snevye
gopmysaHHA HeobxiOHUX KomrnemeHmHocmel y sidnogidHocmi 0o cmaHdapmy BO cneyianbHocmi
biomexHonoeii ma 6ioiHxceHepis oc8imHb020 pisHA bakanasp.

Memoto Has4anbHOI QUCYUNAiHU € hopMyBaHHA y cmydeHmie 30amHocmeii:

- 00 NpaKmMu4Hoi peanizayii pyHOaMeHMAanbHUX 2eHeMUYHUX 3GKOHI8 i MOAEKYNAPHUX MEXaHIi3mis
bionoziyHUX AsuwW O0aA CMBOPEHHA HOBUX MPOMUC/OBO B8AXAUBUX WMAMI8 MIiKpOOpaaHi3mis,
copmie pocauH, Nopio MeapuH 3 BUKOPUCMAHHAM Memo0i8 2eHeMUYHO20 KOHCMPYOBAHHA in
vivo,

- 00 NpaKkmuy4Hoi peanizayii pyHOaMeHmMaabHUX 2EHEMUYHUX 3AKOHI8 i MOAEKYAAPHUX MEXAHI3MI8
bionoziyHUX A8uUW 019 CMBOPEHHSA HOBUX MMPOMUC/IOB0 B8AMAUBUX WMAMIB MIKpOOpaaHi3mis,
copmie POCAUH, Nopi0 MeapuH 3 BUKOPUCMAHHAM Memo0di8 2eHEMUYHO20 KOHCMPYOBAHHSA in
vitro;

- 00 NpaKkmuyHoi peanizayii pyHOaMeHmMabHUX 2eHEeMUYHUX 3AKOHI8 i MOAEKYAAPHUX MEXAHI3MI8
bionoziyHux AsUW, 0718 CMBOPEHHS KAIMUH POC/AUH, 3 3a0aHUMU 8/10CMUB0CMAMU;

- 00 NpaKmMu4Hoi peanizayii pyHOaMeHmManbHUX 2eHeMUYHUX 3GKOHI8 i MOAEeKyAaPHUX MeXaHi3mis
bionoeiyHuUX ABUW, 018 CMBOPEHHA KAIMUH MBAPUH | NIOOUHU 3 3a0aHUMU 8/10CMUBOCMAMU;

- npaytosamu 3 6ion02iMHUMU a2EHMAMU, 8UKOPUCMOBY8AHUMU y biomexHos102iYHUX npoyecax
(MiKpoopaaHiamu, 2pubu, poCAUHU, MBAPUHU; 8ipycu, OKpeMi iXHi KoOMMoHeHmMu);

- 30ilicHreamu eKkcrnepumeHmarnbHi 00CniOHeHHA 3 800CKOHANEHHA biosno2iYHUX azeHmis, y momy
Yucai BUKAUKaMU 3MiHU Yy CmpyKmypi cnadKosoz20 anapamy ma yHKUiOHAAbHIl akmusHocmi
bionoeiyHux azeHmis.

32i0HO 3 8uMO2amMu 0CB8IMHbO-NpogheciliHOi npoepamu cmyo0eHmu ricas 30C80EHHA HABYA/bHOI
ducyunaiHu marome npooeMoHCMpys8amu maki pe3yabmamu HA8YAHHA:

3HAHHA:
- mpaduyiliHux memooie ompuMaHHA MPOMUCA08UX WMAMI8 MIKpOOpP2aHi3mis;
- OCHOBHUX NpuHUuUnis, 0b6’ekmis i Memodoso2iyHux nioxo0ie KAimuHHOI iH}#teHepil;

- Moxcnusocmell BUKOPUCMAHHSA 00CA2HEHb KAiMmUHHOI 6ionoeii 019 cmeopeHHA mexHonoail, AKi
00380/170Mb 8UPIWYBAMU 8aM(/UBI 0418 20CNOOAPCLKOT 0ifiNbHOCMI N10OUHU 30800HHS;

- OCHOBHUX Memo00s02iYHUX NMiOX00i8 eeHeMU4YHOI iH#ceHepil;

- Moxcnusocmeli BUKOPUCMAHHA Memoodis eeHemu4vHoI [H#ceHepii 0719 CMEOpPeHHA HOo8UX
MPOMUCI080 8AMCAUBUX LUMAMI8 MIKPOOP2aHi3Mis, copmis pocsauH i nopid meapuH;



- OCHOBHUX HAMpPAMI8 BUKOPUCMAHHA 2EHHO-IHXEeHepHUX NpodyKkmis, ix nepesaz i HedosiKie.
YMIiHHA:
- oyiHUmMu moxcausocmi 0aHo20 rnpodyuyeHmy 014 nodanbwoi cenekyiliHoi pobomu;

- ompumysamu HO8i WMamu MiKpoopaaHiamie 3a 00MOM0o20K0 MmpPaoduuiliHUX i 2eHHOIHXeHepHUX
memodis;

- 8mMimu 3acmocosysamu 3HAHHA CKAA0Yy Mma CMPYKMypuU KAimuH pisHux 6ionoziyHUx azeHmis 014
BU3HAYEHHA  ONMUMGA/bHUX YMO8  Ky/lbmug8y8AHHA ~mMa  omeHuyiany  BUKOPUCMAHHA
0ocnidHcysaHuXx KnimuH y 6iomexHonoeii;

- emimu 30ilicHioeamu 6a308i 2eHemMuYyHi ma Uuumono2iyHi 00caiOHeHHA 3 800CKOHAMAEHHA |
nidsuweHHa 6iocuHmemu4yHoi 30amHocmi 6iono2iYHUX a2eHMie 3 ypaxyeaHHAM MpPUHYUNie
biobesneku, biozaxucmy ma bioemuku (iHOyKo8aHUl MmymazeHe3 3 BUKOPUCMAHHAM Qi3u4HUX |
XiIMIYHUX ~MymazeHHUX ¢akmopis, 8i06ip | HAKOMUYEHHA QAYyKCOMPOGHUX MymaHmis,
nepeHeceHHsA 2eHemu4Hol iHghopmauii mowio);

- 8Mimu aHanizysamu 6iomexHoO102iYHi MPOYECU HQ MOAEKYAAPHOMY MA KAIMUHHOMY PIiBHAX;

- 8Mimu 8UKOpUCMOB8Y8AMU 3HAHHA MPO WAAXU GiocUHMe3y NPaKmu4yHo YiHHUX memabosimie
017 800CKOHAs1eHHA BiomexHo02il iX 00epPHaHHA;

- nidbupamu ma npasusbHO 3ACMOCY8AMU HA POCAUHHUX | MBAPUHHUX KAIMUHAX Memoou
KAIMUHHO-iHX(eHepHOi mexHonoaii 8i0nogidHo 00 rnocmasseHoi KiHyesoi memu (OmpumaHHSA
HeobxiOHo20 nNpodyyeHmy Yu npodykmy);

- ompumysamu KaimuHHIi Kynemypu pocauH ma meapuH i Kyabmuasysamu ix pisHUmu cnocobamu;
- rpayroeamu 3 HayKo8oH aimepamyporo;

- aHanizysamu pe3ynemamu eKcrepumeHmanbHUX 00CAi0HeHb;

- [AaHysamu eKkcriepumMmeHmasbHi 00CniOxeHHA 8 2aay3i 2eHeMU4YHOI ma KAimuHHOI iHyxceHepi.

00c8i0: BUKOPUCMAHHA Memodie 2eHemu4YH020 KOHCMPYKBAHHA in vivo ma in vitro, a maKkomc
memodie biomexHonoz2ii PocAUHHOI Ma MBAPUHHOI KAimuHU 078 cmeopeHHsA biono2iYHUX azeHmis 3
3000HUMU 8/1ACMUBOCMAMU MA MEXHO02ili ompuMaHHA BAP 3 ix BUKOPUCMAHHAM.

2. MMpepekBi3uTK Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-NIOTIYHIA CXeMi HaBYaHHA 3a
BigNoBigHOI0 OCBITHLOO NPOrpPamoto)

3a ceoim 3micmom JducyunaiHa 3alimMae 8u3Ha4yHe Micye 8 rpouyeci nideomosku axisyie 3
biomexHonoeii i € npodosxceHHAM OucyunaiHu ,feHemuka”, WO B8UKNAOAEMbCA 8 PAMKAX
bakanaspcoKoi nidecomosku cmydeHmis. BuknadaHHA ducyunaiHu 6a3yemoca MAKOM HA 3HAHHAX |
HOBUYKAX, OMPUMAHUX CmMyOeHmamMu npu 8UB4YeHHi Ha8YaaAbHUX OucyunaiH «3azanbHa mikpobionoeaisa
ma sipyconoein», «3az2anbHa iMyHonoeia», «bionoeia KaimuHu», «3aeanvHa bioximia», «3az2anbHa
biomexHonoeia», «[llpouyecu i anapamu 6iomexHonoziuHux 6upobHuyme», «Memodu aHanizy
biomexHonoziuHux 8upobHuumMe» ma 3abe3nevyye BUKNAOAHHA pPAdy OuCUUnaiH OCBIMHIX pisHig
«bakanasp», «mMmazicmp», «00KmMop inocogiin: «bioiHpopmamuKka», «eHemu4Hi OOCNIOMEHHA 8
biomexHonoeii», «MeduyHi biomexHonoeii», «binkosa iHxeHepia», « OCHOBU KAIMUHHUX mexHosoe2ill 8
bionoeii ma meouyuHi», «lpobaemHi nUMAHHA cy4yacHoi biomexHonozii», «CucmemHuli aHani3
MO/EKYAAPHUX mMa  HAOMOAeKyaapHUx  bionoziyHux  o06’ekmis», «leHemuy4Hi  anzopummu»,
«MonekynapHa 6ionozia», « MoneKyaapHi OCHOBU KAOHYBAHHA».

3. 3micT HaBYaNIbHOI AUCUUNAIHN
PO3/I1/11 1.0CHOBU FTEEHETUYHOI IHXKEHEPII.
Tema 1. leHeTUYHe KOHCTPYIOBaHHA in vivo.

Tema 2. leHeTUYHe KOHCTPYIOBAHHA in vitro.



PO341/1 2. OCHOBW KNITUHHOI IHXKEHEPII.

Tema 1. KynbTMBYBaHHA KNiTUH BULLUX POC/IMH — NEepCneKTUBHUI meTopg, 6ioTexHonoril.

Tema 2. 3acTocyBaHHA KNITMHHUX KyAbTyp Y BioTexHonorii Ta Bipyconorii.

10.
11.

12.

13.
14.

4. HaBuanbHi maTepianu Ta pecypcu
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bazosa pekomeHO08aAHA nimepamypa 3Haxooumecs 8 6ibniomeui HTYY «KIl im. I.CikopcbKko2o».
bazosa nimepamypa € 0608°3k080K0 018 NMNi020MOBKU 00 ayOUMOPHUX 3AHAMb, MOMOYHUX,
MOOYIbHUX KOHMPOsbHUX pobim ma cemecmposux KOHMPOsi8, @ MAKOMC Npu 8UKOHAHHI [KP.

3 0onomixHO0 nimepamypoo MOMHA 03HAUOMUMUCL 8 YumasnbHUX 3aaax 6ibaiomexku HTYY
«KMl im. I.Cikopcbkozo», memoduyHomy KabiHemi Kagedpu rnpomucaosoi biomexHonoeii ma
biogpapmauii abo 3Halimu 8 iHmepHemi. OCKiflbKU OMPUMAHA iHGhopMauyisi 3HAYHO PO3UWUPHE MA
noenubnoe iHpopmayito, ompumaHy 3 6a3080i nimepamypu, o3Hallomumuce 3 Heto xo4a 6 no
O0esaKuX NUMAHHA € 6aXaHuUM.

HaBYaNbHUNA KOHTEHT

5. MeToauKa onaHyBaHHA HaBYa/IbHOI AUCLUNAIHM

JlekyiliHi 3aHAMMA

Jlekyia 1: Memodu mpaduyiliHoi cenekyii ma iXx BUKOPUCMAHHA 0718 CMEOPEHHA
B8UCOKONPOOYKMUBHUX Wmamie mMikpoopaaHiamie. OCHOBHi Memo0os102ivyHi nioxoou 0714 00epHCaHHA
BUCOKOMPOOYKMUBHUX wmamie. Bubip ma nidecomosKka euxioHo2o wmamy 00 cenekuiliHoi pobomu
(yucmka ma cmabinizauia Kyaemypu). OmpumaHHa ma 8i0bip mymaHmHux wmamis. Mepesazu ma
HedoniKu memody iHOyKO8AHO20 MymazeHe3sy.

Jlimepamypa: 1, 6,11,14

Jlekyii 2: Peaynayia memabonizamy 8 miKpobHiili KnimuHi ma (io20 sUKOPUCMAHHA 0A8 CMBOPEHHA
npomucsaosux wmamie MIKpoop2aHiamie. Pezynauyia memabonizmy KAimuHU: 302aabHi MUMAHHA
pe2ynreaHHs, peaynauyia nepeHocy pe4vyosuH uyepe3 MembpaHu. Peaynsuia mpaHcKpunyii ma
mpaHcasauyii.  Peeynsauia akmueHocmi ¢epmeHmis (pempoiHeibysaHHS, KOOpOUHOBAHA perpecis,
iHOYKUig, kKamabonimHa penpecis, MPAaH3iEHMHA penpecida, 8UKAYEeHHA [HOyKmopa, kamabonimHe
iHeibysaHHsA). Pea2ynAayis 3aC80€HHA a30mosMicHUX crioayK. [Tpomeoniz ma peaynsayia memaboniamy.
Bmicm adeHiHHyKneomuoie ma peaynasayia memabosniamy.

Jlimepamypa: 1, 6,11,14
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Jlekyia 3: BukopucmaHHsA 2ibpudu3ayii 019 KOHCMPYOBAHHA WMAMie MIKpoopaaHi3mie 3 3a0aHuUMU
enacmusocmamu. [ibpudusayia y eykapiomu4yHux MiKpoopaaHiamis. [lnaamiou i KoH’toz2ayia y
6akmepil. ®azu i mpaHcOyKuia. O0epHaHHA i 31umMmsa nPomonaacmie MiKpoop2aHiamis.

Jlimepamypa: 1, 6,11,14

Jlekyia 4: MemooOu 2eHemu4yHo20 KOHCMPYIOBAHHA in vitro. IHcmpymeHmu 2eHemuy4HoI iH#ceHepii.
PepmeHmMuU 2eHemMuyHOi [HM#ceHepii: Kaacugikayis ma cghepu 3acmocysaHHA. Pecmpukmasu:
BU3HQYEHHSA, KAACUiKayis, HOMeHKaAamypa, MmexaHiam 0ii. PecmpukyiliHi kKapmu: npuHyunu nobyoosu,
3acmocysaHHA. CeKseHyBaHHA: 3a2anbHi rnpuHyunu. OCHOBHIi memoou cekeeHysaHHA. [lepcnekmusu
30CMOCYB8AHHA PeCMPUKUITHUX Ma 2eHHUX Kapm.

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

Jlekyia 5: OcHosHi memoou ompumaHHa HK 0aa KnoHysaHHA. OCHOBHI emanu 2eHHO-iHHeHepHo20
docnidy. MemoOu ompumMaHHA 2eHis: ix nepesaau, HeOOiKU ma cghepu 3aCMocy8aHHA.

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

Jlekyii 6-8: Bekmopu 014 KnoHyeaHHA. Knacugikauis eekmopie ma sumoau 00 HuUx. Xapakmepucmuka
OCHOBHUX munie eeKmopis. Bekmopu Ha o0cHosi naa3mid: nepesaeu, HeOOAIKU mMa WAAXU
800CKOHAnEHHA. Bekmopu Ha ocHosi 6akmepiogpaza A. IHWi 8eKmMopu HA OCHO8i MIKPOOpPeaHi3mis
YosHuKo8i sBekmopu.

Bekmopu 014 eykapiom. Bekmopu Ha 0CHO8i OpixOMci8: MPUHYUMNU KOHCMPYOBAHHA, Ccpepu
3acmocysaHHA. Bekmopu Ha ocHosi sipycy SV40 (bydosa gipyca, NpuHyuUnu KOHCMPYOBAHHA, munu ee-
Kmopis). Bekmopu Ha ocHos8i naninomosipycie, adeHogipycis, 8ipyca 0crno8aKyuHuU.

3azanbHa cxema mpaHc2eHO3y POCAUH. Bekmopu, wo 8UKOpUCMOBYHOMbLCA 8 2eHeMuUYHiIl iHMceHepii
pocauH: 6ydosa Ti-naasmudu ma 8eKkmopu Ha ii ocHosi. Bekmopu Ha OCHo8i 8ipycie pocauH ma
YOBHUKOBI 8EKMOPU HA OCHO8i naacmudHoi ma mimoxoHdpianeHoi AHK. CneyianizosaHi eekmopu.
HanpAamKku 800CcKoHasn1eHHA 8EKMopis.

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

Jlekyia 9-10: Memodu cmeopeHHA peKombiHaHmMHux monekyn [AHK. Emanu cmeopeHHsA
pekombiHaHmHux HK. KnoHomeKku. CmeopeHHs ma nowykK 2eHie 8 knoHomekKax. lNoHammas npo [1LP.
MymaeeHe3 in vitro. eHHo-iHXeHepHi Oeneyii i ecmasku nocnidosHocmeli [JHK. OnieoHykneomuo-
HanpasneHul mymaezeHes in vitro.

Memodu 06°edHaHHA paemeHmis [HK 6 pekombiHaHMHI moneKkynau. Memodu 36azayeHHS cymilii
niey8aHHA npodykmamu ni2y8aHHA. Memoodu MOAEeKyAAPHO20 KAOHYB8AHHA. Memodu e8edeHHsA
YYHOPiOHO20 eeHeMuUYHO20 mamepiany 00 KaimuHu-peyurnieHma.

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

Jlekyia 11: Idenmudpikayia KaoHie, o micmame peKombiHaHMHi monekynu. CeneKmuBHi mapKepu y
npokapiomis, Opixoxcie, pocauH, meapuH. Memodu ideHmugikauyii PeKomMbOIHaHAMHUX MOseKyn.
OCHOBHi MemoOu B8U3HAYEHHA MICUE3HOXOOHEHHA 2eHd, W0 KAoHyemeocA. [ibpudusdayia HyKkneiHosux
kucaom. Memoou HosepH- , Cay3epH- ma BecmepH-610mmiHea.

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

Jlekyia 12: Ekcnpecia 4yxopiOHux eeHie 68 miKpoopaaHiamax. OCHOBHi crocobu 0ocA2HeHHSA
epekmusHoi ekcnpecii 2eHis, Moxtausi wWasxu BUKOPUCMAHHA Memooie 2eHemu4yHoi iHxceHepii y
MiKpobionoeiuHili npomucnosocmi.

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

Jlekyisa 13: 3a80aHHA, Npobaemu ma mMemoo0os02if KAIMUHHOI iHXceHepii. biomexHon02iA POCAUHHOI
KaimuHu. 3a2aneHi npuHYyUnuU memoody Kyabmypu KAimuH, MKAHUH, opeaHis. Kynbmusy8aHHA KAimuH
pocnuH. Cepedosuw,a ma memoou Kysabmu8y8AHHA KAIMUH Ma MKAHUH pocauH. Kynemypa okpemux
KnimuH. [pomonnacmu Ak 06’ekm 6iomexHo02ii pocauH. 3a2aa6HA XAPAKMEPUCMUKA KasayCHUX
Kynemyp. KaimuHHi mexHonoeii 8 cmeopeHHi eeHemu4yHo20 pisHomaHimmsa. CmabinsHicme ma
s8apiabinbHicMb 2eHOMI8 POCAUHHUX KAimuH in vitro. Tunu mopgozeHesy in vitro. Hanpamku po3sumky
KanycHoi knimuHu nicas dedughepeHuiayii.



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

Jlekyia 14-15: TexHonoeii in vitro, wo npuckoproomse mpaduyilinuli cenekyilinuli npoyec.
3annidHeHHsA in vitro, ekcnepumeHmasnsHa 2ana0i0is, KAIMUHHA cenekyia. ComamuyHa 2ibpudusayia AK
memood biomexHonoeii pocauH. Emanu comamuyHoi 2ibpudu3zauyii. 3HayeHHA Memody COMamu4HoI
2ibpuduzayii. LLUmyyHi acouiauii KAiMUH BUWUX POCAUH, MPOMONAACMIi8 MA KAnAyCHUX MKAHUH 3
MiKpoopaaHizmamu.

KnoHanbHe Mikpopo3mHoxceHHs, io2o nepesazsu neped mpaduyiliHUmu crnocobamu PO3MHOMEHHS
pocauH. Emanu ma crnocobu MiKpOKAOHANbHO20 PO3MHOMEeHHA. Criocobu 0300p08seHHA cadusbHO20
mamepiany 6i0 8ipycHoi iHgeKyii. 36epexceHHa in vitro 2eHopoHOy. [Mepesazu KpiobaHKie. OCHOBHI
npuliomu mexHo02ii KPiOKOHCep8yB8aAHHA

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

Jlekyia 16: TexHonoeii in vitro 0aa npomucnoeo2o ompumaHHA 6i0a02iYHO AGKMUBHUX PEYOBUH.
CuHme3 emopuHHUX Memabonimie Kysbmypamu KAimuH, MKAHUH i opaaHie. OCHOBHI XapakmepucmuKu
POCAUHHUX KaimuH — npodyyeHmie bAP. ®akmopu, wo enausarme HA CUHME3 B8MOPUHHUX
memabonimis. Ocobausocmi mexHos102i4YHO20 MaA anapamypHo2o0 ohopmaeHHA MexHo0e2ili cuHmesy
BAP Kynemypamu KaimuH i MKAHUH PocauH in vitro, eudineHHA ma O4YUCMKa npoodykmy.
biompaHcgopmayia op2aHiYHUX COAYK KyaAbmypamu KaimuH i MKAHUH POC/AUH in vitro ma ceepu if
30CMOCY8aHHA.

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

Jlekyia 17: OcHoOBHi HanpAMKu po3eumky biomexHonoeii meapuHHoi KnimuHu. OcHO8Hi emanu 8
po3pobui memodis Kynemypu MKAHUH. Hanpamu 8UKOPUCMAHHA KAimuH meapuH 8 biomexHosnoeii.
Knacugikayia kynemyp mkaHuH. Tunu KAimuH, Wo Kyanemugyroms, 0xcepesna ompumMaHHA KaimuH 05
KyanbmueyeaHHs, iXx rnepesaeu ma HeOdOniKU. PO3YUHU, WO BUKOPUCMOBYIOMbLCA OAA Kynaemyp
MEAPUHHUX KAIMuH. Emanu ompumaHHa Kynbmypu KaimuH. O6aa0HaHHA ma nabopamopHuli nocyo,
W0 BUKOPUCMOBYEMbCA 017 KY/AbMUBYBAHHA KAIMUHHUX Kyanbmyp. Cepedosuusa 045 Kysbmu8y8aHHs,
suMo2au 00 HUX ma ix Knacugikayis. Picm KaimuHHOI Kyabmypu ma 0CHOB8HI (haKkmopu, Wo 8rauearomeo
HO WeUOKiCMmb pPO3MHOMEHHA. [lep8UHHIi ma nepewennosaHi Kyabmypu, Kyasmypu OunaoioHux
KaimuH: ix nepesaau, HeOosiKUu ma cgepu 3acmocyeaHHA. [lacnopm Kynemypu. Baacmusocmi
mpaHcopMoB8aHuUX Kyanemyp. Memoou Kyabmu8y8aHHA KAIMUH mMeapuH ma At00UHU.

Jlimepamypa: 5,8,13

Jlekyia 18: Cucmemu npPomMucsno08020 KYyaAbMUBYBAHHA  MBAPUHHUX KaimuH. Baxciugi
XapPaKmMepucmuKu K/AimuH, Wo 8paxo8yromsCA [MPuU KOHCMPYHBAHHI cucmem Kyabmugy8aHHA i
OMpUMaHHA npodykmie in vitro. OCHOBHI cucmemu MPOMUCA0B8020 KysabmugyeaHHA. Ocobausocmi
MPOMUC/I08020 Kyanbmusys8aHHA. Bumozau 0o 06a1a0HAHHA ma cepedosuw, npu nosepxHesomy i
cycrieH3iliHomy Kynbmusys8aHHi. OmpumaHHA 2ibpudom. MOHOKAOHAALHI aHMuming — npPoOyKmM
2ibpidomHoi mexHonoeii. OcHosHi emanu ompumaHHa MKA. Cepepu 3acmocysaHHsa MKA, ix nepesazu
ma HedosiKu.

Jlimepamypa: 5,8,13

JlabopamopHi 3aHaAMMA

OCHOBHi 30800HHA YUKy n1abopamopHux 3aHAMb — cghopmysamu y cmydeHmis BMiHHA
oyiHUMU moxausocmi 0aHo20 npodyyeHmy 078 nNodanswoi cenekyitiHoi pobomu, ompumysamu Ho8J
wmamu 3a 00nNomMo2o0 mpaduuyiliHux i eeHHo-iHXeHepHUx memodis, nidbupamu ma npasusasbHO
3acmocysamu HA POCAUHHUX | MBAPUHHUX KAIMUHAX mMemoou KAiMmUHHO-iHXeHepHOi mexHonoaii
8i0rnosi0oHO 00 nocmaseneHol KiHuegoi memu (OmpumaHHA HeobxiOHo20 npodyueHmy 4u rnpodykmy),
ompumysamu KAimuHHI Kysiemypu poc/iuH ma meapuH i Kysaemusysamu ix piaHUMu criocobamu.



Lle do380aumeb y nodanbuwiomy supobumu Hasu4ku pobomu mpaduyidHumu memooamu cenekyii
MIKpPOOP2aHi3Mi8, @ MAKOX MemooamMu 2eHemu4YHOi ma KAiMUHHOI iHX(eHepii, HaBUYKU OMPUMAHHA
mMymaHmHux abo modughikosaHUX Op2aHi3mMie ma aHani3y ix enacmusocmed.

JlabopomopHa poboma Nel: [lidzcomosKka wmamy 0o cenekyiliHoi pobomu.

Jlimepamypa: 6,14

JlabopomopHa poboma Ne2-3: BuKOpUCMAHHA XiMiYHO20 MymazeHe3y 075 CMBOPEHHSA HOBUX
BUCOKOMPOOYKMUBHUX WMAamie MiKpoOp2aHi3mis.

Jlimepamypa: 6,14

JlabopomopHa poboma Ne4-5: BuxkopucmaHHS @pi3u4HO20 MymazeHe3y 075 CMEOPeHHS Hosux
BUCOKOMPOOYKMUBHUX WMAamie MiKpoop2aHi3mis.

Jlimepamypa: 6,14

JlabopomopHa poboma Ne6-7: AHaniz wmamie, OMPUMAHUX 8 pe3ynbmami 2eHemu4YyHo20
KOHCMPYIOBAHHA in vivo (mecm Ha cCUHMpPOQi3m, aHanI3 HAABHOCMI ma nocaido8HOCMI 2eHeMuYHUX
6:10Ki8, aHani3 cmabineHocmi mymauiti).

Jlimepamypa: 6,14

JlabopomopHa poboma Ne8: BudineHHa JHK 3 knimuH mikpoopaaHizmie ma ii aHani3.
Jlimepamypa:2,11,12,15

JlabopomopHa poboma Ne9: [IpuzomysaHHA MUBU/AbHUX CcepedosuwW, MPU3HAYEeHUX 0714
Ky/nbmugy8aHHA

Jlimepamypa: 3,4,7,9,10

JlabopomopHa po6boma Ne10-11: Cmepunizayis eKcrnaaHmie ma eupou,y8aHHa acernmu4YHux pocsuH
Jlimepamypa: 3,4,7,9,10

JlabopomopHa poboma Neo-12-13: Kynbmusy8aHHSA i30/16080HUX KAIMUH, MKAHUH mMa OpeaHie 8
ymoseax in vitro

Jlimepamypa: 3,4,7,9,10

JlabopomopHa po6oma Ne14-15: [lepeUHHOMPUINCUHI308AHI KAIMUHHI Kyaemypu

Jlimepamypa: 5,8

JlabopomopHa poboma Ne16-17: KynemueyeaHHA nepewernaosaHux Kyabmyp KAimuH A0uHU |
meapuH.

Jlimepamypa: 5,8

JlabopomopHa po6boma Ne18: MKP

6. CamocrTiiiHa poboTa cTyaeHTa

Camocmilina poboma nepedbayae nidcomosKy 00 saAekuili ma 71ab6opamopHUX 3aHAMS,
OMNPAYtOBAHHA EKCMepuMeHmMasnabHUX pe3yabmamis, OMpUMAHUX HA 71a60pamopHOMY MPAKMUKYMI,
CaAMOKOHMPOsb HAbYymux 3HOHb, ONPAUOBAHHA OXcepen i3 CNUCKY nimepamypu, 8UKOHAHHA 0OMAUWHbOT
KOHMponbHoi pobomu, nidezomoska 00 MoOOYnAbHOI KOHMposawbHoi pobomu (MKP), nidecomoska 0o
CK/1GOAHHA eK3aMeHy, mouwjo.

Mepenik 3a80aHb y IKP HasedeHo y do0amkKy A
Mepenik numaHs 0518 niodecomosku 0o MKP HasedeHo y 0odamky B.
Mepenik numaHe 0518 NideomosKu 00 3asiky HasedeHo y 0o0amky /1



MoniTUKa Ta KOHTPO/b
7. MNoniTnKa HaBYaNbHOI AUCUUNNIHN

Moanimuka w000 8i0s8idyeaHHA: BidsidysaHHA snekuili, n1abopamopHUX 3aHAMb, 4 MAKOM(
8i0cymHicmb Ha Hux, He oyiHemMocA. OOHAK, cmydeHmam peKomeHOYeEmMbCA 8idsidysamu 3aHAMMA,
OCKiflbKU HO HUX 8UKAAO0QEMbCA meopemuyHulli mamepian i po38UBaOMbCA HABUYKU, HEObXiOHIi 08
hopmysaHHA KomnemeHmHocmel, 6u3HaYyeHux cmaHoapmom ocsimu. Cucmema OUiHIOBAHHSA
OpPiEHMOBAHA HA OMPUMAHHA 6anie 3a AKMUBHICMb CMyO0eHmMa, a MAKOX BUKOHAHHA 3080aHb, AKI
30amHi po3BUHYMU NPAKMUYHI YMIHHA mMa HABUYKU. 3a hopc-mMamcopHUx obcmasuH (Hanpuknao,
KapaHmuH, asapiliHi cumyayii) Hag4aHHA Moxce 8i0bysamuca 8 OH-1aliH ¢hopMi 30 HAKA30M peKkmopy
yHigepcumemy abo po3nopsaonceHHAM OeKaHy ¢akysnbememy.

Monimuka w000 OdednaiiHie ma nepecknadaHHA: Pobomu, fAKi 30a0mbcA i3 NOPYUWEHHAM
mepmiHie 6e3 Mo8aMCHUX MPUYUH, OUIHIOOMbLCA HA HUMYY OUIHKY. CKAAOQHHA MponyweHux mem
8i06y8AEMbCA BUK/IOYHO 30 HAABHOCMI MOBAXHUX MPUYUH.

LoKnadHo nosimuxka wo00 3aoxo4yesasnbHUX, wmpagHux 6anie ma nponyweHux 3aHAMb
su3HayeHo 8 PCO (Jodamok B).

Monimuka ma npuHyunu akademivyHoi dobpoyecHocmi su3sHaueHi y po30dini 3 Kooekcy yecmi
HauioHanbHo20 mexHiYHO20 yHisepcumemy YKpaiHu «KuigcoKuli nonimexHiyHuli iHcmumym imeHi lzops
Cikopcbkozo». lemansHiwe: https://kpi.ua/code.

BukopucmaHHA 000amkKosux Oxcepes iHgpopmauii nid yac oyiHOBAHHSA 3HAHb 3060POHEHO (y m.u.
mobinbHux Oesalicis). MobinbHi npucmpoi 0038079€EMbCA 8UKOPUCMOBY8aMU AUWe Mid 4ac OH-AalH
mecmyeaHHA Ma BUKOHAHHA PO3PaxyHKie. Y pasi eussneHHA akademiyHoi HedobpoyecHocmi nid 4Yac
BUKOHAHHA MOOYAbHOI KOHMPposasbHoi pobomu, 3anikosoi pobomu abo ekzameHauyiliHoi pobomu
pe3yanbmamu KOHMpPOsAbHO20 3ax00y He 8paxo8ytomecs, d cmyoeHm ycy8aEMbCA 3 KOHMPOsAbHO20
3ax00y.

Hopmu emuyHoi nogediHku: Hopmu emuyHoi nosediHKUu cmydeHmis i Npayi8HUKI8 8U3HAYeHi y
po30ini 2 Kodekcy uecmi HauioHanbHO20 mexHiYHO20 yHiBepcumemy YKkpaiHu «Kuiscbkuli
nonimexHiyHuli iHcmumym imeHi lzopa Cikopcbkoz2o». flemansHiwe: https://kpi.ua/code.

OcKkapxyceHHA pe3yanbmamie KOHMPOAbHUX 3ax00i68 OYiHBAHHA. CmydeHm MaA€E npaAso
ap2ymMeHmMoBaHO OCKAPHUMU pe3ysabmamu KOHMpPOAbHUX 30X00i8, MOACHUBWU 3 AKUM Kpumepiem He
no2odxcyromsca 8i0nosidHo 00 oUiHOYHOR20.

KaneHdapHuli KOHMPOaAb Npos8oouUMbCA 3 MemMoto Mi0BUUWEHHA AKOCMIi HA8YAHHA cmydeHmis
ma MOHIMOpPUH2y BUKOHAHHA CMyO0eHmMoM 8umoe cunabycy.

Hae4yaHHA iHO3eMHOIO MOB010. Y Xx00i BUKOHAHHA 3a80aHb6 cmydeHmam Mmoxe 6ymu
peKomMeHO0B8aHO 38epHYMUCA 00 GH2/1I0MOBHUX Oxcepen.


https://kpi.ua/code

KoHcynbmayii. [lidcomosKka 00 nekyiliHux, 1a6o0pamopHUX 3aHAMb Ma KOHMPOsbHUX 30X00i8
30ilicHeEMbCA nid 4ac camocmiliHoi pobomu cmyoeHmie 3 MOMAUBICMIO KOHCYs/1bMyB8AHHA 3
B8UKnadayem y su3Ha4yeHuUll Yac KoHcyabmayili abo nid Yac OucmaHyiliHo2zo Ha8YAHHS 30 0OMOMO20H
e/1eKMpPOHHO20 AUCMYBAHHA (e/1eKMPOHHA MoWma, 2y2/-Kaac, mese2pam).

8. Bugu KOHTPO/IO Ta peiTUHIroBa cUCTeMa OLiHIOBaHHA pe3ynbTaTiB HaBuyaHHA (PCO)

BusyeHHA OucyunnaiHu «OCHOBU 2eHeMu4YHOi ma KAiMUHHOI iHMXCeHepii» nponoHyemMoca
nposodumu 3a MoOynbHo-pelimuHaosoo cucmemoro (MPC). PelimuHe cmydeHma 3 OucyunsniHu
cKnadaemeoca 3 basnie, W0 8iH OMPUMYE 3a: BUKOHAHHA ma 3axucm aAabopamopHo20 npakmuxkymy (40
6anis); HANUCAHHA 2 MOOYAbHUX KOHMPOAbHUX pobim (40 6anis); BUKOHAHHA OOMAWHbLOI KOHMPOALHOI
pobomu (20 6anis). Takum YuHom, pelimuH208a WKAAA 3 OUCyunaiHu ckanadae: RD = RC =40 + 40 + 20
=100 6anie . CmydeHmu, AKi ompumasu Ha npomsasi cemecmpy 60 basis i suwe, MaroMb MOXIAUBICMb
ompumamu 3anik «asmomamom» y eidnosioHocmi 0o mabauyi. CmydeHmu, AKi ompumanu
He3a008inbHy OUiHKY, 30608°A3aHI cknadamu 3aniK, AKUU B8KAHYAE 8 cebe OUiHKY 3a 3anikogy pobomy
(80 6anis) ma ouiHKky 3a LAKP (20 6anis). 3anikoea poboma ckaadaemeocs 3: 8i0n08idi Ha 3 NUMAHHSA
binemy (3 x 20 6anis) - 60 6anis; po3s’azaHHA 4 3a0a4 (4 x 5 6anis) - 20 b6anis. HeobxidHowO ymo8oH
donycKy 00 3asniky € 0608°3K08€ BUKOHAHHA nabopamopHo2o npakmukymy, [AKP ma cemecmposuli
pelimuHe 40 6anis i suwje.

Lna ompumaHHAa cmydeHmom 8i0no8iOHUX OYiHOK (io2o pelimuH208a OYiHKA nepesodumecs 32i0HO

mabauyi:
Rpo =Rc + Rg OuiHKa ECTS TpapuuiiHa ouiHKa
95...100 A BigMIiHHO
85...94 B
ayxe nobpe
75...84 C nobpe
65...74 D 3340BiNbHO
60...64 E AO0CTaTHbO
25 <Rc< 60 Fx He33a40BiNIbHO
Rc < 25 ab0 He BMKOHaHi iHLWi ymoBM F o
He JoNyLWeHUH
OOMYCKY [0 eK3aMeHy

Kpim moeo, 3a Heceoe4yacHe 8UKOHAHHA 30800HHA, 3aMi3HeHHA Ha nabopamopHy pobomy 6e3
MOBAXCHUX MPUYUH, Henid2zomossaeHicms 00 1a60pamopHUX MAa KOHMpPOsAbHUX pobim, nepenucy8aHHsA
KOHMponbHUX 3ax00i8, y cmydeHma 3 pelimuHay 3HiMmaromsca b6anu.

JloKnadHo ymosu ma Kpumepii oyiHHB8AHHA HAB00AMbCA 8 NoaA0MeHHI npo PCO 3 ducyunsniHu,
wo € 0odamxom 0o poboyoi Has4aabHoI npoepamu (fJooamok B).

Po6ouy nporpamy HaB4YanbHOI gucuunaiHm (cunabyc):

CKknapeHo: aoueHT Kadeapn NnpoMncnoBoi bioTexHosorii Ta 6iopapmalui, K.T.H. Kneuak |.P.

YxBaneHo kadpeapoto npommncnosoi biotexHonorii @BT (npoTtokon Ne 12 Bia 24.06.2022 p.)

NoroaxxeHo MeToauyHO Komicielo ¢daKynbTeTy bioTexHosorii i 6ioTexHikn (npotokon Ne 9 Big
30.06.2022 p.)
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DopatKosa iHpopmauia 3 gucumnaiHm
AopaTtoK A

JomalHAa KOHTpobHA poboTa (3pa3ok)

MMPUKJIA/LI 3ABJJAHb

1. Bigpi3HSIOTHCSA YU HI MIXK CO00I0 2 IITaMH-TIPOAYIICHTH 32 O10CHHTE30M CTPENTOMIIIUHY:

x1=2145+26 on/mi;

x,=2130+36 ox/m.
Buryanocs 100 KJI0HIB KOXKHOTO IITaMy.
UuM BiIpi3HAOTHCS I1i mramMu? Skuii OM 3 HUX BU B3JIM JUIsl MOAAJBINOI CENEKIiiHOT poboTH?
OO6rpynTyiiTe. 300pa3iTh rpadivyHo Il JIBa PO3MOJIIECHHS 3a YMOBH, III0O YaCTOTH X OJHAKOBI B 000X
BUTIAIKAX.

2. Slxkum Moxe OyTH HaiOUIbIe 3HAYCHHS PIBHS NMPOJAYKYBAaHHS OLITOBOI KHCIIOTH, SIKIIO NP BUBYEHHI
1p0ro nokazHuka y 100 ki1oHiB BcTaHOBIIEHO, 1110 X=7,5%; 6+0,5%.

3. YactuHa reHy Mae HaCTYITHY MOCHTIIOBHICT HYKJICOTHIIB!
5’-AAATUI'UTTTHA-3".
HageniTh aMiHOKUCIIOTHHIA CKJIAJ] YACTHHH OLIKY, 110 KOAYETHCS IIMM TCHOM.
Sk 3MiHUTBHCS OyaoBa OUIKY, SIKIIO B Te€HI BIAOYAETbCS AYIUTIKAIS TUISHKA 3 APYroro Mo MIOCTUM
HyKJ1€e0THa?

4. ®parment JJHK moguHn H0BXUHOIO 3 THUCSYI HYKICOTHAHUX map (3 k0) Mae ouH calT pecTpuKIii
st pepmenty EcoR 1. Ckinbku  ¢paknin JTHK Oyayrte mpucyTHi Ha enekTpodoperpami,
nodapOoBaHiii eTuaiyM OpomimoM, micis eiekrpodope3dy B arapo3nom rem 3paska miei JTHK,
o0pobnenoi  Ecol? 3ampononyiite MoxnuBi BapiaHTH pos3pizaHHa. Posmudpyiite Ha3zBu
BUKOPUCTAHUX PECTPHUKTA3.

5. BusHauutn mnocnigoBHicTe HykieoTuAiB y ¢parmenti JAHK BusHaueHHs NpoBOIMIM METOAOM
Makcama-T'in0epra. PagioaBrorpad enekrpodopeTudHoro remto:

1ol T[A]T

6. Ilpenapar kimbreBoi mmasmignoi JIHK migmaBamm nii BkasaHWx (epMEHTIB, a MOTIM aHAIi3yBaju
¢dparmenTu npu enextpodopesi B remni. [lodyayiite kapty pectpukiii miei muiazmignoi JTHK.

depMeHT Poswmipu ¢parmenTa, T.1.H.

Xma | 20
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Mbo | 10

Xma [ ta Mbo | 3;7:10

7. Tlpemnapar Bipycuoi JHK mignatote aii pectpukrasu Sma I 10 noBHoro posueruieHus. Enekrpodopes
y TeJli BUSBIISAE MPUCYTHICTH (PparMeHTiB Takux po3mipiB (T..H.): 10; 7; 6; 3; 2. [TapanensHo BipycHY
JIHK po3mIeriioTh M€ K SHI0HYKIIea30l0 HemoBHicTI0. OTpuMaHo 5 ¢parMeHTiB, M0 O3HAYECHI
oykBamu Big A 1o E. [ToOynyiiTe pectpukmiitny kapty Sma I Bipycnoi JIHK:

. Po3mipu ¢parmMeHTiB miciis HOBHOT
@®parMeHTH HEMOBHOI PECTPUKIIIi
PECTPUKIIii
A 10; 6; 2
B 7,6;2
C 10; 3
D 7,2
E 6; 2

8. Jlimiiini ¢parmentu JIHK Eco RI popxwumuOWO 2,5 T.L.H. 3 €auHMM caitoM pectpukiii Hha I
kJoHyeThes B caiiTi Eco RI mmasmian posmipom 5,0 T.1m.H. Kapra pectpukiii miei rurazmiau:

Sxum unHOM BOYZOBaHI (hparMeHTH, 110 KIOHYIOThCS, SKILIO Michs ogHoyacHoi Ail pectpukTa3 Hind III

ta Hha I yrBOpIrotoTscst pparmenTH 10oBKuHOMW 2,5 Ta 5 T.11.H.?

EcoRlI
05
ind 20 05

1. Hal

4,5

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

a) CKIJIbKU BEKTOpPiB OyJI0 BUKOPUCTAHO B 1OCHiAl?

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

B) sIK1 KJIOHM OTPUMaHi 3 BUKOPUCTAHHSAM KOKHOTO 3 BEKTOpiB?

a, b, ¢, d, e — pedoBUHHU, 10 TOAAIOTHCS IO MiHIMATLHOTO CEPEIOBHUIIIA.

10. Icnye nmocaitoBHICTh 3 27 HyKI€OTHIHUX Nap ABonaHiorosoi JJHK HactynHoro ckiany:
S-UTTAATTAITATHIAITHAATAITITT-3'
3-TAUTTAATHUTAITTHUI TTATHALIALL-5S'

Skum ciocoOoM 1 Ha CKUTBKM YaCTHH MOKHA po3pizartu 1o JJHK?

12



JopatoK b
Temu po MKP Nel

1. OcHOBHi pepMeHTUN reHHOI iHXeHepii Ta cdhepu iX 3aCToCyBaHHA.

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

3. PecTpuKuiiHe KapTyBaHHA. MPUHLMNKN KapTyBaHHA. [lepcnekTMBM 3aCTOCYBaHHA PECTPUKLLIA HUX
KapT.

4. CekBeHyBaHHA. MpUHUMNIN cekBeHyBaHHA. OCHOBHI meToau. Chepu 3aCTOCYBaHHA Ta MOXKANBOCTI
BMKOPUCTAHHA Qi3MUYHUX KapT.

5. ETanu reHHo-iHXeHepHOro goc/iay Ta 0cobMBOCTI peanisaLlii KOXKHOIo 3 HUX.

6. OCHOBHI MeToAn OTPUMAHHA FeHiB, IX Nnepesary Ta HeJO0NIKK.

7. BekTopu: BU3HAYEHHA, KnacudikaLifa, OCHOBHi BUMOTIM 4,0 HUX Ta HaNPAMKW BAOCKOHANEHHA.

8. BekTopu Ha ocHoBi nnasmig Ta ¢aris E.coli. OcobamBoCTi KOHCTPYOBAHHA, chepn 3acTOCYBaAHHS,
MOX/IMBOCTI BAOCKOHANEHHSA.

9. MoHATTA NpO ribpMAHI Ta YOBHMKOBI BEKTOPM.

10. BeKkTOopW oNA KNOHYBAHHA B €YKapiOTUYHMX KAITMHAX: 0COBNMBOCTI KOHCTPYIOBAHHA BEKTOPIB Ha
OCHOBI ApirKOXKiB.

11. OcobmMBOCTi KOHCTPYOBAHHA BEKTOPIB Ha OCHOBI Bipycy SV-40. Tunu BeKTOpiB Ha OCHOBI Bipycy
SV-40 ta cdepu ix 3acTocyBaHHA.

12. BuKopucTaHHA BipYyCiB ANA KAOHYBAHHA B KAITUHAX TBApUH: Bipycwu, WO BUKOPUCTOBYIOTLCA ANA
KOHCTpYtOBaHHA, 0cob6aMBOCTI 6yA0BM Ta MOXKAMBOCTI iX BUKOPUCTAHHA B rEHETUYHIN iHXeHepii.

13. Ocob6amMBOCTI TPAaHCreHo3y y POCAUH.

14. BMKOpPMCTAHHA BEKTOPIB ONA BBEAEHHS FeHETUYHOI iHpopmauii y pocamHU. TUNnM BEKTOPIB,
0Cc06/1MBOCTI KOHCTPYIOBAHHSA, MepeBarun, Hef0NIK1, MOXKIMBOCTI 3aCTOCYBaHHA.

15. MeTogM cTBOpeHHA pekombiHaHTHUX [AHK (noegHaHHA d¢parmeHTiB, OTPUMAHUX Pi3HUMMU
MeTOZaMM, 3 PISHUMM KiHUAMM).

16. MeToan CTBOPEHHs pekomMbiHaHTHMX [AHK (noeaHaHHs dparmeHTiB, OTPUMaHUX Pi3HUMMU
MeTOZaMM, 3 PiISHUMM KiHUAMM).

17. MeToam 36arayeHHA peaKkLuiMHOoi cymili NpoayKTaMu NiryBaHHS.

MutaHHa po MKP Ne2

BioTexHoN0riA TBAPUHHOI KNiTUHM

1. Hanpamun BUKOPUCTAHHA TBAPWUHHMUX KNITUH B BioTexHoAoril.

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

3. [Kepena oTpUMaHHA NepBUHHUX Ta NepeLLenatoBaHUX KYAbTyp.

4, OCHOBHi eTanu OTPMMaHHA MEpPBUHHUX Ta NepeLenatBaHUX KyabTyp. TpuncuHisauia. Tunwm
KOHTPOIO TBAPUHHUX KYAbTYP.

5. Matepianu Ta nocya, WO BUKOPUCTOBYETLCA ONA KYNbTUBYBAHHA TBAPUHHUX KNITUH.

6. CepenoBuLia Ta PO3YMHU ANA KYNbTUBYBAHHA TBAPUMHHUX KNITUH. Knacudikauia, BUMorn oo Hux,

OCHOBHi KOMMOHEHTU Ta iX NpU3HaveHHA. [MepeBarn Ta HeAONIKM Pi3HMX TUNIB cepeaoBuLl,. PaKkTopH, LLO
BM/IMBAIOTb Ha iX AKICTb.

7. Knacuoikauia KNiTUHHMX KYyNbTyp MO BiAHOLWIEHHIO A0 cybcTpary.

8. Tunu KNiITMHHNX KyNbTYpP. MNepesaru, HeaonikK, chepun 3acToCyBaHHA.

9. MOHATTA NPO WTaM TBAPUHHUX KNITUH, KNITUHHI NiHIT (AUNA0igHMX, reTeponnoigHuX KNiTUH).

10. TpaHcpopmoBaHi KNITUHU. TTPUYNMHU BUHUKHEHHA, MeToAM OTPMMAHHSA, BNACTUBOCTI Ta chepwu
3aCTOCYBaHHA.
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11. Ocob6mnBOCTI pOCTy Ta KyNbTUBYBAHHA TBAPUHHUX KAITUH. OCHOBHI $a3n pocTy TBAPUHHUX KNITUH
B Ky/bTypi. ONTMManbHa KOHUEHTPaLiA KNiTUH, Wo 3abe3nedye wenake ¢opmMmyBaHHA MoHowwapy. Mepe-
Barn Ta HeO0NIKN Pi3HUX MeTOLIB KYbTUBYBAHHA.

12. Mpomucnose KynbTUBYBAHHA TBAPWUHHUX KynbTyp. OcobamBocTi anapaTypHOro 3abesneyeHHs
npouecy Ky/lbTUBYBaHHA.
13. MOHOKNOHaNbHI aHTUTINA. ETann oTpumaHHA. KynbTuByBaHHA Ta Bigbip ribpnagom. OcobamsocTi

cepenoBuLL, ana KynbTuByBaHHA. Chepu 3acTocyBaHHS.

BioTexHoNOriA POCAUHHOI KNITUHU

1. MeTon, KynbTypu KAITUH, TKaHUH Ta opraHis. Moro nepesarn, HeonikuM, GyHOaMeHTanbHe Ta
NpakTU4He 3Ha4YeHHA. OCHOBHI HANPAMKU METOAY KYNbTyp KAITUH, TKAHUH | OpraHiB pOCauH.

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

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

MeToaM KynbTUBYBAHHA POCAUMHHUX KANITUH. OcobamBOCTi TMMOUHHOTO Ky/NbTUBYBAHHA POCIUHHUX
KNITUH.

4. Ondeperuiauyis Ta gegmdepeHuiauis AK ocHOBa KanycoreHesy. Knacudikauis Ta OCHOBHI
XapaKTePUCTUKKN KANYCHUX TKAHWH.

5. [xepena Ta eTanu OTPMMAHHA KaayCHOI KyNbTypu.

6. PicT poCAMHHOI KAiTMHK B ymoBax in vitro. Cnocobu KynbTMBYBAHHSA, KpuTepii Ta ocobamBocTi
pOCTY, yMOBM, LLLO BNAMBAIOTb Ha PicT.

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

8. PocanHHI NnpoTonnacTy siKk 06'ekTn bioTexHonorii. MeToan OTPMMaHHSA Ta HaMBaXXAMBIWI paKTopu
KY/IbTUBYBAHHA.

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

ACUHXPOHHOCTI Ta FOPMOHHE3aNeXHOCTI.

10. Comak/oHanbHi Bapiauii Ta BapiaHTU. T[IPUYMHM BUHWUKHEHHA. YMOBMW, WO CNPUAIOTbL iX
BUHUKHEHHI0. LLnaxm 3acTtocyBaHHA.

11. Hanpammn po3BUTKY KanyCHOI KyabTypwu nicna aeandepeHuiauii. OCHOBHI rinoTesu WoAao nNpuynH
nepexoay 00 GOpMyBaHHA CTPYKTYP B KyNAbTYPi POCAMHHMX KAITUH in vitro. Tunm mopdoreHesy in vitro.
YMOBMU, O CNPUAIOTb OTPUMAHHIO POCIUHU-PEreHepaHTy.

12. OpraHoreHes AK OAMH 3 LWAAXIB MopdoreHesy pOCAUHHUX KyabTyp in vitro. Tunu opraHoreHesy.
LWnaxu peanizauii. PakTopw, WO BNAMBAOTb Ha ePEKTUBHICTb.

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

14. MeToan KAITUHHOI iHXeHepii, Wo A03BONAKTb MNO0A0NATU FEHETUYHY HECYMICHICTb npu
Big4ineHuxX cxpeLLyBaHHAX.

15. EKcnepumeHTanbHa rannoigia. MeTtoau OTPUMAHHA TranoigHOI  KynbTypu. YMOBM, WO
3abe3neuytoTb ix epekTnBHicTb. Chepu 3acTocyBaHHA.

16. KniTHHa cenekuis AK oAuH 3 MeToAiB CTBOPEHHA FEHEeTUYHOrO PisHOMaHITTA. O6’eKTN, MyTareHu,

eTtanu, MeToau Bigbopy Ta YMHHUKK, WO BNAMBAIOTbL Ha ii edpeKkTUBHICTb. MpUHLMNOBA cxema MPAMOI
cenekxuii.

17. ComaTtnyHa ribpugmsauia. IHAYKTOPKU, AKI BMKOPUCTOBYIOTb AAA 31MTTA npoTonnacTtie. Etanu
npouecy. Unbpuaun 1a BUCOKoacMmeTpuyHi riopnan. Metoam igeHtTudikauii ribpuaHnx KNiTMH. 3HayeHHnA
MmeToAay AN HAaYKKU Ta NPaKTUKN.

18. MiKpOK/NIOHaNbHE PO3MHOMEHHSA AK OAUH 3 METOAIB KNITUHHOI iHXeHepii pocsinH. OCHOBHI eTanu
PO3MHOXEHHA. MeToAaM  MIKPOK/NOHA/NbHOIO  PO3MHOXeHHA  PakTopu, WO BAAMBAOTL  Ha
MiKPOKNOHaNbHE PO3MHOXKEHHS.

19. OcHOBHi cnocobu 0340pOBNAEHHA CaAMNbHOrO (MNOCago4YHOro) maTepiany POCAWH Bif, BipyCHOI
iHpEeKL,ii 3 BAKOPUCTAHHAM METOAIB KNITUHHOI iHXeHepii pocanH.
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20. 36epexkeHHA reHodpoHAy in vitro. Cnocobu NOJOBXKEHHA TPWBANOCTI CyOKYyNbTUBYBAHHS.
KpiobaHKn — nepcneKkTuBHUI meTog 36eperkeHHA reHodoHAy. Mepesarn Ta Heponikn metoay. OCHOBHI
eTanu npoBeaeHHsA.

21. OTpumaHHA BAP 3 BMKOPUCTAHHAM POCAUHHUX KAITUH. BNacTMBOCTI POCAUMHHUX KYAbTyp-
npoayueHTtis BAP. ®aKktopu, WO BNAMBAOTb HA CUHTE3 BTOPWUHHMX MeTabonitie. OcobamBoCTi
NPOMMCNOBOrO KyNbTUBYBAHHA Ta anapaTypHOro 3abesneyeHHs.

OOAATOK B
NONOXEHHA
NpPOo PeMTUHIOBY CUCTEMY OLiHKM YCNILLHOCTi CTYAEeHTIB
3 aucumnaiHm “OcHoOBM reHEeTUUYHOI Ta KNITUHHOI iHXeHepii ”
ANA HanpAMy NiaroToBKu (cneuianbHocTi: 162-bioTexHonorii Ta 6ioiHXKeHepia
dakynbteTy  bioTexHonorii i GioTEXHIKK
PenTUHr cTygeHTa 3 AUCUMNAIHN CKNada€eTbeA 3 6anis, WO BiH OTPUMYE 3a:
1) BMKOHAHHSA Ta 3aXMCT N1abopaTopHOro NPaKTUKymy 40 6anis
2) HaMWCaHHA 4BOX MOAYAbHUX KOHTPO/IbHUX PO6IT 40 6anis
3) AOMALLUHIO KOHTPONbHY poboTy 20 6anis

Cuctema penuTUHroBumx (Barosux) 6anis Ta KpUTEpIi OLiHIOBaHHA
1. NabopaTtopHi pobotn

BaroBuit 6an — 2. MaKkcMmanbHa KifbKicTb 6aniB 33 BUKOHAHHA NabopaToOpPHOro NPaKTUKYMy AOPIiBHIOE
40 6anis (9 nabopaTtopHux pobiT x 4 6anu + 4 goaaTKoBi 6ann 3a akTUBHY PobOTY Ha nabopaTopHUx abo
BiAMiHHE opopMaEHHA NPOTOKOIB).

Barosuii 6an 3 nabopaTopHUx pobiT cknaaaeTbea 3:

- HaABHICTb NPOTOKO/y Ta BUKOHAHHA poboTH 2 6anu
- odopMNeHHA pe3ynbTaTiB Ta 3aXUCT poboTH 2 6anm

KpuTepii ouiHIOBaHHA 3aXUCTy 1a60paTOPHOro NPaKTUKyMmy:

- pobpe BOMIOAIHHA TEOPETUYHMM MATEPIANIOM,

BigNoOBiAb HA BCi MUTAHHA 2 6ann
- HeOOoCTaTHE BOJIOAIHHA AK TEOPETUYHUM MaATepia/iom,

TaK i xo40om nabopaTopHOro NpaKkTUKymy, Bignosiab Ha 50 %

NOCTaBAEHMX NUTAHb 1 6an
- MOraHe BONOAiIHHA TEOPETUYHUM MATEPIaIOM, HE3HAHHA

eNlemMeHTapHOoro xoay 1abopaTtopHOro NPaKTUKyMmy,

Bignosiab Ha 25 % noctaBaeHUx NUTaHb 0,5 6anun
- BIACYTHICTb enemeHTapHMUX 3HAHb 3 TEOPETUYHOIO KypCy Ta

NlabopaTopHOro NPaKTUKYMy, BiZICYTHICTb Bignosia

Ha }KOAHe 3annUTaHHA 0 6anis

NabopaTopHi poboTK, NpONyLLEHI 3 NOBAXKHUX NPUYNH, 0GOPMAIOIOTLCA | 3A4at0TbCA. OLiHIOBAHHSA
BifIOYBAETbCA 3a BUK/IOYEHHAM 6anis, WO OTpUMYIOTb 3a besnocepesHE BUKOHAHHA nabopaTopHOl
pobotn. flabopatopHi poboTH, nponyuieHi 6e3 NOoBa*KHUX MPUYMH, TaKoXK OGOPMAIOIOTLCA, ane
OL,iHIOIOTbCA TiINbKKU 33 pe3yabTaTamMu 34aui.
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2.MopaynbHi KOHTPOAbHI poboTn

Barosuit 6an —20. MaKcMmanbHa KinbKicTb 6anis 3a BCi KOHTPOAbHI poboTn aopisHioe 20 6anis x 2 = 40
6anis.

3aBAaHHS Ha MOAY/bHI KOHTPOJIi CKaAatoTbCs 3 NMUTAHb, Ha AKi HEeObXiAHO AaTK BUYepnHy BianoBiab,
abo 3 TecToBMX 3aBAaHb:

- MpaBWabHA, BUYEepnHa BiANOBiAb Ha 1 NUTaHHA 2 6anu
- HenoBHa BiAnoBiAb, HAABHICTb HETOYHOCTEN, YaCTKOBA BiANOBIAb 0,25 - 1,75 6anis
- HenpasW/bHa BigNoOBiIAb, BiANOBIAb BiACYTHA 0 6anis

Taknm YynHom, oTpmumati 3a MKP 6anu BignoBigatoTb HACTYNHMM TPAAMLIMHMM OLIHKaM:

«BigMIHHO» - 18,0 - 20,0 6anis
«aobpe» - 15,0- 17,75 6anis
«3aJ0BiIbHOY» - 12,0 - 14,756anis
«He3agoBinbHO» -  0—6,0 6banis

Temn, aki BuHocATbCA Ha MKP, cTpyKTypa 6inety Ta KpuTepii OUiHIOBAaHHA AOKNAAHO PO3MNUCAHO B
MeToAnYHUX BKA3iBKax A0 MiArOTOBKM 40 MOAY/IbHUX KOHTPObHUX POBIT.

3./loMalLHA KOHTPO/bHA poboTa

BaroBwuii 6an — 10. AKP cknagaetbea 3 8-10 3aBaaHb:

- NpaBWAbHa, BUYEepnHa BignoBiab Ha 1 NUTaHHA 2 6anm
- HenoBHa BiAnoBiAb, HAABHICTb HETOYHOCTEMN, YaCTKOBA BiANOBIAb 0,25 - 1,75 banis
- HenpasW/bHa BigNOBIAb, BigNOBIAb BIACYTHA 0 6anis

Taknm 4ymHoM, oTpumaHi 3a MKP 6anu BignoBigatoTb HaCTYNHMM TPALULINHUM OLiHKaM:

«BIAMIHHO» - 18,0 — 20,0 6anis
«pobpe» - 15,0- 17,75 6anis
«3a40BiNIbHOY» - 12,0 — 14,756anis
«He3agoBinbHO» -  0-6,0 6anis

LTpadHi Ta 3a0xouyBanbHi 6anu 3a:
- 32 3ani3HeHHA Ha 3aHATTA ab0 KOHTPObHI 3axoauM 6e3 NOBAXKHOI NPUYNHU -1 6an

- 33 MNOBEAiHKY HA NeKUiMHMX Ta NPAKTUYHUX 3aHATTAX, HecymicHy 3 [lpaBuaamu BHYTPIWHbLOTO
po3nopaaky «Krl imeHi Iropa CikopcbKkoro», MonoxKeHHAM Npo opraHisaLito ocBiTHbLOro npouecy B «Krl

imeHi Iropa Cikopcbkoro» Ta Kogekcy yecTi «KIl imeHi Iropa CikopcbKkoro» -5 6anis

- HenigroToseHicTb A0 NabopaTopHOi poboTH -1 6an

- HE3a10Bi/IbHE BUKOHaHHSA nabopaTopHoi poboTn -1 6an

- HECBO€EYacHa 34a4a labopaTtopHux pobit, AKP -0,5 6anu

33 KOXKHMIN NPOCTPOYEHMIN AEHDb
- 33 CMMUCYBAHHSA HA KOHTPOJIbHUX POOOTaX, BUKOPUCTAHHA
MODBiNbHUX TenedOoHIB Ta iHLLINX raaKeTiB 0 6anis

33 JaHWI BUA KOHTPOJIO

- BUKOHaHHSA iHwWoro BapiaHTy JIKP 6e3 y3rofskeHHsa 3
BUKNAZauYeMm -2 6anum
- TBOPYUI Niaxin A0 BUKOHaHHA nabopaTopHux pobit, AKP +1-5 6anis
Po3paxyHoK wkKanu (R) peituHry:

TaKum UMHOM, PEATUHIOBa WKana 3 AUCUUNAIHU CKNa[aE:

RD =40 + 40 + 20 = 100 6anis.
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3anik NpoBOANTLCA Ha OCTaHHbOMY TUXKHI cemecTpy (Ha nabopaTopHOMY 3aHATTI).
HeobxiaHO yMOBOIO [0NYCKY A0 3aNiKy €:

- BUKOHaHHA [KP oTpuMaHi 6anum
- BUKOHaHHA 1abopPaTOPHOro NpakTUKymy oTpuMaHi 6anum
- cTapToBuit perTtuHr (0,4 RC) 40 6anis i BULWE

Ona oTpumaHHA CTyAeHTOM BigNoOBiAHMX OLLIHOK MOro peMTUHroBa OLiHKA NepeBoAMTbCA 3rigHO
Tabnuui.

CTyaeHTH, AKi oTpMmanu Ha npoTAasi cemectpy 60 6anis i BULLE, MalOTb MOK/IMBICTb OTPMMATH
3anik «aBTomaTtom» Yy BignosigHocTi Ao Tabauui. CryaeHTH, AKi OTPUManM He3adoBiNIbHY OLHKY,
30608'A3aHi cknagatv 3anik. MNWTaHHA Npo NiABULLEHHA HE3a[OBiIbHOrO CEMECTPOBOr0 PEUTUHTY
PO3rNALAETLCA NICNA BUKOHAHHA BCiX CEMECTPOBUX KOHTPO/IbHUX 3aXOAiB B KiHLi cemecTpy TifIbK1 B
TOMY BMMAAKy, AKLWO CEMECTPOBUMW PerTUHr meHLe, HiXX 40 6aniB. B ubomy BMNaAKy CTYAEHTOBI
HaJAETLCA NPABO NepenucaTh TibKM 1 KOHTPOJIbHY po6OTY, 3a AKOK BiH OTPMMaB HalHWKUYMK Ban. Y
BUNAAKY OTPUMAHHA HEe3aA0Bi/IbHOI OLIHKKW, CTYAEHT PO3rnAfacTbCa AK TakUM, WO HeAonyweHnn ao
3a/iKy, i iae Ha nepecknagaHHA y BignosigHoOCTI Ao rpadiky cknagaHHA 3aboprosaHocten. KOHTPObHI
3axogu, nponyuweHi 6e3 NOBaXXHUX MPUYUH, HE NEepPenucylroTbCA i A0 3aralbHOrO PEUTUHry He
BPaXoByKTbCA.

CTyoeHTH, Wwo 6akaloTb NiABULWMTM CBOK OLIHKY, OTPMMAaHy 3a pesy/ibTaTamuM pobotu B
CEMEeCTpi, TAKOX MaloTb MOM/AMBICTb CKNaZaty 3anik. MpuM UbOMY OLjiHKA, OTPUMaHa B CeMecTpi,
aHYNIOETLCA, | CTYAEHT OTPUMMYE OLHKY 3a pes3ynbTaTamMu HanucaHHA 3anikosoi poboTtu Ta 6banis,
OTPUMAHMX 32 BUKOHAHHA CEMECTPOBOTo 3aBAaHHA (AKP).

RD=Rz=R3p+rc3=280+20=100 6anis

Mpo cBoe 6a)kaHHA nNUcaTu 3anikoBy PoboTy cTyaeHT 3060B’A3aHMII NOBIAOMUTU BMKAaAaua
nicna 03HaliOMNEHHA 3 PeMTUHIOM He ni3Hille, HiXK 3a 1 AeHb A0 BUCTaBAEHHA 3aNiKy Ha 3aniKoBomMy
3aHATTI. Y BUNAAKY HEABKU CTYAEHTY Ha 3a/iKoBe 3aHATTA, 3aNiK BUCTAaBNAAETbCA 32 pe3y/abTaTamu
po6otn B cemecTpi.

[DopatkoBi 6annM MoXKyTb 6yTM HapaxoBaHi 3a CymniHHe TBOpYe BMKOHaHHA nabopaTopHoro
npak-tukymy, AKP. MakcMumanbHa Kinbkictb 6aniB 3a cemectp — 5 6aniB. KOHTpo/bHI 3axoam, fKi
HaMNWCaHi Ha He3a40BI/IbHY OLHKY, He NepenucyroTbcA. KOHTPOAbHI 3aX04n, NPONYyLEHi Yepe3 NOBaXKHi
NPUYNHN 3 HAJAHHAM BIANOBIAHUX MIATBEPANKYIOUMX AOKYMEHTIB, MULWYTb TiAbKWU Yy BU3HAYeHi
BUKNaJa4yeM CTPOKM (He mi3Hile, HiX 4yepe3 2 TUXKHI nicnA NpoBeAeHHA KOHTPOJIbHOrO 3axoay, A0
BUCTaB/IEHHSA aTecTalji abo cemecTpoBOro 3asiky). KOHTpOIbHI 3axoau, WO nponylleHi yepes xsopoby,
MULWYTb NicNA HagaHHA MeANYHOI A0BiIAKK, 3aBipeHOi Yy BCTAaHOBNEHOMY NOPAAKY Y BU3HAYEHi CTPOKK (He
ni3Hiwe, HiX 4Yepe3 2 TUXKHI MicnA HafaHHA AOBIAKM, A0 BWUCTaB/AEHHA aTecTalji abo cemecTpoBoro
3aniky). Micna cnavBy TepMiHiB HanNUCcaHHA (NepenucyBaHHA) KOHTPO/IbHI 3aX0Au He NPoBOAATLCA Ta A0
3ara/ibHOrO0 PENTUHIY He BPaxoBYHOTbCS. BCi KOHTPOAbHI 3axoaw, WO BXoAATb A0 aTtecTauii, nicna ii
NPOBEeAEHHSA Ta BUCTAaBNEHHA OLHKM He NepenucyrTbCA i 4O 3araibHOr0 PerNTUHIY HE BPAXOBYHOTbLCA.
OcTaHHin TepmiH niKkBigauii Bcix 3aboproBaHocTen MO PEUTUHIOBMM 3aBAaHHAM — MNepPenoCTaHHIN
TUXAEHb cemecTpy.

KaneHaapHUA KOHTPOAb Ha 8 Ta 14 TMXKHAX cemMecTpy NPoBOAUTLCA 33 3HAYEHHAM MOTOYHOro
PEUTUMHIY Ha Yac aTecTauii. AKWOo 3HaueHHA PenTUHIY He meHwe 50% Big, MakCMMaibHO MOXIMBOIO Ha
yac aTecTaLii CTy4eHT BBAarKAaETbCA aTECTOBAHMM.

3anikoBa poboTa NnpoBOAUTLCA Y NUCbMOBI popmi.
binet cknapaerbca 3:

- Bignosiaj Ha 3 nuTaHHA binety (3 x 20 6anis) 60 6anis
- po3B’sA3aHHA 3agadi (4 x 5 6anis) 20 6anis

17



Kputepii ouiHlOBaHHA:

TeopeTuuHi NnuTaHHA binety:

- BUYepnHa npaBu/bHa BiAMNOBiAb 3 BUKOPUCTAHHAM 3HaHb, OTPUMaHUX Npu
BMBYEHHI NonepeaHiX 3MiCTOBHUX Ta KPeAUTHUX MOAYNIB, 3HAHHA WANAXIB
NOAANbLIOro NPAaKTUYHOrO Ta TEOPETUUYHOrO 3aCTOCYBaHHA BUKIAAEHOIO

maTtepiany, 3a7y4eHHA 3HaHb 3 CYMIXKHUX ANCLUNANIH

- BUYepnHa npaBubHa BigMNOBiAb 3 BUKOPUCTAHHAM 3HaHb, OTPMMaHUX rpu 1
BMBYEHHI nonepegHix 3MiCTOBHUX Ta KpeauTHux moaynis (100 % maTepiany)
- MOBHa BiANOBIAb, rNMMHOKe 3HaHHA TeOPETMUYHOro MaTtepiany (95 % maTepiany)

- NMOBHa BiANOBiAb, HAABHICTb AEAKNX HETOYHOCTEN abo
He 30BCiMm NoBHa Bignosiapb (85 % matepiany)

- 3HAHHA TiIbKM OCHOBHOIO MaTtepiany, HasaBHICTb A€AKUX HETOYHOCTEN,

HenoBHa Bignosiab (75 % matepiany)

- BOMNYCKAETHCA BEIMKA KiNIbKICTb HETOYHOCTEMN, AAOTbCA HE KOPEKTHI GOPMY/IOBAHHA

abo HenoBHa Bignosiab (65 % matepiany)

- MaTepian BUKNAZAETbCA 3 BEANKUMU TPYAHOLWAMM, BinblwicTb popmMyntoBaHb HEBIPHI

AyKe HenoBHa Bignosiab (60 % matepiany )

- BigNoBiAb AyKe nNayTaHa, cnabke 3HAaHHA OCHOBHOIO MaTepiany,TiNnbKM OKpemi

20 6anis

19 6anis
18 6anis

17 6anis

15-16 6anis

13 6anis

12 6anis

MOIOXKEHHS NPaBU/bHI, HEMa BiANOBiAi Ha NUTaHHA abo abcontoTHO HeBipHa Bignosiab 0 6anis

pO3B'ﬂ3aHHﬂ 3aAaa

y:

- MpaBWAbHA BiANOBIAb, HAABHICTb NOACHEHb, BUCHOBKIB

- BignosBigb HeNpaBMAbHA BHACAIAOK TEXHIYHMX MOMUNOK, Xig,
pilleHHA NpaBuIbHKUI abo BiACYTHI HEOOXigHI NOACHEHHA Ta BUCHOBKM

- BignNoBigb HENPaBWbHA, € MOMWJ/IKM B XOA4,i PilleHHA

ane € p03B'ﬂ3aHHﬂ

- € cnpobu BupiWeHHs, ane 6araTo CyTTEBMX MOMMIIOK, AEAKI KPOKK

€ BipHUMMU, € cNpobu BUPIiLLEHHA, ane BUPILLEHHA HEBIPHE,
Hema po3B’A3aHHA abo HenpaBuabHA BiQNOBIAY,

BiZICYTHICTb TEOPETUYHUNX 3HAHb, HEODOXiAHMX ANA BUPILLEHHS

5 6anis

4 6anu

3 6an

0 6anis

[Ons OTpMMaHHS CTYAEHTOM BiAMNOBiAHMX OLHOK MOro PeMTUHIroBa OLiHKa NepeBoAUTbLCS 3riaHO Tabanui:

RD =RC+RE OuiHKa ECTS TpaguuitHa ouiHKa
95...100 A BigmiHHO
85...94 B Oyxe nobpe
75...84 C Jobpe

65...74 D 3a408BinbHO
60...64 E JocTtaTtHbo
25<RC< 60 Fx He3agoBinbHO

RC < 25 abo He

BUKOHaHI

iHWIi yMmOBM JONYCKY
00 eK3aMeHy

F He AonyLweHnin

MepecknagaHHA €K3aMeHy, a TAaKOX NigBULLEHHA He3agosinbHOro RC npoBoauTbCa y BignosigHOCTI 3
rpadikom niksigauii 3aboprosaHocTeu.
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Dopatok A1

MuTaHHA, WO BMHOCATLCA Ha 3a/1iKOBY poboTy

"OCHOBM reHeTUYHOI Ta KNITUHHOI iHXeHepii"

=

B13HauTe OCHOBHI MeToAM CTBOPEHHA NPOMUC/IOBUX LUTAMIB.
MpoaHanisyiiTe cenekuildo MIKPOOPraHiamiB fK MeTof CTBOPEHHA MPOMUCAOBUX MPOAYLEHTIB

N

BAP.

Ob6rpyHTyiMTe OCHOBHI €Tanu NigroTOBKM WTaMy A0 CeNneKLiiHoi poboTw.

[aiTe OUjiHKY iHAYKOBaHOMY MyTareHesy ik MeToAy CTBOPEHHS NPOMUCAOBUX NpoayLeHTiB BAP.
Bu3HauTe eTann CTBOPEHHA HOBMUX LUTAaMIB 3 BUKOPUCTAHHAM MyTareHesy.

MopisHANTE MeTOoAM BiAOOPY MYTaHTIB 3 NiABULLEHMM PiBHEM NPOAYKL,I.

MpoaHanisynte ribpnamnsauito AK meTos CTBOPEHHA MPOMMUCIOBUX LITAMiB MiKPOOPraHi3miB.
[aiTe OUiHKY BUKOPMUCTAHHIO TPAHCNO30HIB A/17 CTBOPEHHSA LWTAMIB 3 HOBUMMW B/1IAaCTUBOCTAMM.
BunsHauTe nepesarn i HeAONIKM 3AMTTA NPOTONIACTIB MIKPOOPraHiamiB AK MeToAy CTBOPEHHA
WTamiB 3 HOBUMM BNACTUBOCTAMM.

W NoOU AW

10. Perynauis akTmBHOCTIi depmeHTiB. [opiBHANTE peTpoiHribyBaHHA, penpecito, iHAYKLU;to.

11. Bu3HauTe ponb PHK-nonimepasun Ta atreHyau,ii B peryaawii TpaHCcKpumnuii.

12. [OanTe ouiHky poni LAM® y perynauii KataboniTHOI penpecii.

13. MpoaHanisyiTte PyHKLii ryaHosiHTeTpadochaTy B amMiHOKMCNOTHOMY KOHTPOi MeTabonismy.

14. Bu3HauTe, AKMM YNHOM 3AiNCHIOETHCA PErynALia 3aCBOEHHA a30TOBMICHUX CMOYK.

15. [aiTe OUiHKY BN/IMBOBI EHEPreTUYHOrO CTaHy KAITUHU Ha perynsauito metaboniamy KNiTUHW.

16. OuiHiTb ponb NpoTeoi3y B perynsuii metaboniamy mikpobHOi KNiTUHN.

17. BM3HauTe MOXAMUBICTb peryaauii TPAaHCMOPTHMUX CUCTEM KAITUHM Ta il BNAMB Ha e(pEeKTUBHICTb
meTabonizamy MiKpobHOT KNITUHM.

18. MpoBeAiTb aHaNi3 0OCHOBHMX CNOCO6IB NiABULLEHHA CUHTE3Y LLiNbOBOIO NPOAYKTY.

19. OO6r'pyHTYTE OCHOBHI €Tann reHHOo-iHXeHepHOro gocniay.

20. Bu3HauTe nepeBaru i He40MiKM OCHOBHMX METOAIB OTPUMAHHSA HEOBXiAHUX FeHiB.

21. MpoBeAiTb aHaNi3 OCHOBHUX PEPMEHTIB, L0 BUKOPUCTOBYHOTbCA B FEHHO-IHXXEHEPHMX A0CNigax.
22. [anTe OUiHKY pecTpuKTazam fK OCHOBHOMY iHCTPYMEHTY TFeHeTMYHOI iHXeHepii (BnacTMBoOCTI,
Knacudikalina, HomeHKnaTypa).

23. Bu3Haute npuHumMnn nobynosu Ta cdepm 3aCTOCyBaHHA PECTPUKLIMHNX KapT.

24, MposeaiTb NOPIBHAHHA METOAIB CEKBEHYBAHHA.

25. MpoBeaiTb aHani3 iHbopMali WOA0 BEKTOPIB, O BMKOPUCTOBYIOTLCA B FEHETUYHIN iHMKeHepii
(BM3HAYeHHSA, OCHOBHI BUMOTU, TUMW BEKTOPIB).

26. MpoaHanisyiTe BEKTOPM Ha OCHOBI N1a3mia.

27. Bu3HauTe nepesaru, HeoNiKK Ta chepu 3aCTOCyBaHHS BEKTOPIB Ha OCHOBI bakTepiodara A.

28. 34iACHITb OLLIHKY MOX/IMBOCTEM CTBOPEHHS BEKTOPIB Ha OCHOBI para M 13.

29. MopiBHANTE BEKTOPW Ha OCHOBI APiXKAXKIB.

30. MpoBeaiTb aHaNi3 reHeTUYHOIrO KOHCTPYHOBAHHA BEKTOPIB Ha OCHOBI Bipycy SV 40.

31. [aliTe OLiHKY BEKTOPIB, LLLO BUKOPUCTOBYIOTbCA B FEHETUYHIM iHXKEeHepiT pOC/nH.

32. MopiBHANTE OCHOBHI MeToAM BBEAEHHA reHeTUYHOI iHpopMmalLii B POC/IMHHY KNITUHY.

33. BM3HauTe OCHOBHI eTanu CTBOPEHHA KNOHOTEK, iX MPU3HAYEHHA, TUMNWN Ta MEeTOAMN 3HAXOAKEHHSA B
HUX HeobXigHOro reHy.

34. HaiTe ouiHKY MeTogam 36arayeHHA peakUiMHOT cymilli NPOAYKTIB ANiryBaHHA ribpuaHumm
MONEKYNaMK.

35. MpoaHanisyiiTe pi3Hi meToam 3'egHaHHA dparmeHTiB AHK B peKoMbBiHaHTHI Monekyau.

36. BM3HauTe OCHOBHI MeToAW MOJIEKYNSPHOrO KNOHYBAaHHS Ta iAeHTUdiKauii peKombiHaHTHMX
moneryn JHK.
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37. [anTe ouiHKy pi3HUM meToaam 3abe3neveHHA epeKTUBHOI eKCnpecii Yy»KOPiAHUX FreHiB.

38. OOGrpyHTYMTE MOMKAMBI LINAXM 3aCTOCYBAHHA METOAOOri reHeTUYHOI Ta KAITMHHOI iHXeHepii B
ceneKuinHin pobori.
39. MpoBeaitTb aHani3a geandepeHUitoBaHHA  Ta KanycoreHesy AK OCHOBWM METOAY CTBOPEHHS

KNTUHHUX KYNIbTYP.
40. Y3aranbHiTb 0CO6MBOCTI, XapaKTePHi AN POCTY POCMHHUX KNITUH B YMOBaX in vitro.

41. MopiBHANTE METOAM KYNbTUBYBAHHSA TKAHWH i KNITUH BULLMX POC/IUH.
42. BusHauTe chepum 3acTocyBaHHA MopdoreHesy Ta pereHepadii poc/mH in vitro.
43. MpoBeAiTb aHa/i3 MOXKINBOCTEN BUKOPUCTAHHA METOAY KyAbTypW i30/1b0OBaHUX KNITUH | TKAHWH B

CTBOPEHHI Cy4acHUX BioTEXHONOTIN.
44. [alite ouiHKy BapiabenbHOCTi reHOMIB POC/AIMHHUX KAITMH B YMOBax in Vitro (COMaKnoOHa/bHi

BapiaHTH).
45. OU,iHITE MOXXNMBOCTI BUKOPUCTAHHA iHAYKOBAHOIrO MyTareHesy B KNITUHHIN iHXKeHepil.
46. MpoBeAiTb NOPIBHAHHA TEXHOJIOr W, WO MO/ErwWyTh Ta MPUCKOPIOTb CeNeKLiMHMA NpoLec:

3annigHeHHA in vitro, No40NaHHA NOCTTAMHOI HECYMICHOCTI, eKCnepuMmeHTanbHa ranaoigia.

47. [anTe OUiHKY HAaCTyNHMM TEXHO/OTAM, WO NOAErWyoTb i MPUCKOPIOOTL CeNeKLiMHUn npouec:
MiKPOK/NOHA/IbHE PO3SMHOMEHHA, 0340PO0B/IEHHA POC/IMH.

48. MpoaHanisyinTe pisHi KonekLii i 6GaHKN reHeTUYHUX PecypciB POCUH.

49, BW3HauTe OCHOBHI MeTOAN OTPUMAHHSA | KyNbTUBYBAHHA POC/IMHHMX NPOTONNACTIB.

50. [aiTe OUiHKY MeToay COMaTU4HIN ribpuamsauii pocavMH, MOro nepcnekTMBam Yy CTBOPEHHI
reHeTUYHOro Pi3HOMAHITTA.

51. MpoBeAiTb aHaNi3 XapaKTEPUCTMK Ta BNACTUBOCTEN KYAbTYp TBAPUHHUX KAITUH.

52. BM3HauTe OCHOBHi MeTOAM OTPUMAHHA KYNbTYP KNITUHHMX TBApPUMH Ta chepm iX 3aCTOCyBaHHS.

53. MpoBeaiTb MOPIBHAHHA Pi3HUX CEpenoBUW, ANA Ky/NbTUBYBAHHA TBAPUHHUX KITUH, BU3HauYTe
OCHOBHi BUMOTIU 40 iX CKNagy.

54, MpoaHanisyiiTe 0cOBAMBOCTI KyNbTUBYBAHHA TBAPUHHMX KAITUH Ta METOAM iX KYNbTUBYBaHHS.

55. OO6r'pyHTYMTE OCHOBHI CUCTEMM MPOMUCNOBOTO KY/IbTUBYBAHHA TBAPUHHUX KAITUH.
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