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BUKNaAauis JlabopamopHi: KaHO. bion.Hayk, doyeHm baHHUkosa Mapis OneKcaHOpieHa

PO3MiLLEHHA Kypcy https://www.sikorsky-distance.org/g-suite-for-

Mporpama HaBYaNbHOI AUCLUNAIHN

1. Onwuc HaB4YaNbHOI AUCLUNAIHMY, i MeTa, NpeaMeT BUBYAHHA Ta Pe3y/bTaTU HaBYaHHA

Hucuuruiina «MOJNEKyIsIpHI OCHOBM KJIOHYBAHHS» HAJEXKHUTh 10 BapiaTUBHOI YaCTHHU
MIPOrpaMu 3aBEPIIAJIBLHOTO €Tany MiATOTOBKH MaricTpiB 3 MOJIEKYJIIpHOi OioTexHosorii. Pazom 13
TeHETUYHOI  IHXKEHEpI€I0, KIITUHHOK  OlOTEXHOJIOTi€I0, MOJEKYIspHOI  Oiojoriero 1
6101H(QOPMATUKOIO LI JUCIHUIUIIHA € TEOPETUYHOIO Ta MPAKTUYHOIO CKJIAJOBOIO HAOYTHX paHille
3HaHb, HAJAIOUU MaHOyTHIM (haxiBISIM 3 MOJEKYISIpHOi OloTeXHOJorii 3HaHHSA Mpo OYyAOBY 1
(bYHKIIIOHYBaHHS KITITHH, 30KpeMa POCIMHHHUX, MOXITUBICTh MaHIMyTFOBaHHS KIIITHHAMH IN Vitro 3
METOI0 MiATPUMAaHHS, BIJTBOPEHHS HAasSBHUX OpraHi3MiB, 30€peKeHHS 3HUKAIOYMX BHUJIIB
(k7TOHYBaHHSI) Ta CTBOPEHHS HOBHUX OpPraHi3MiB 3 3aJaHUMH BJIACTUBOCTSAMH (COMATHYHA
ribpuau3zanisi Ta TeHeTHYHA 1HXEHEepis), a TaKoX BUPOOHHUITBA O10JOTTYHO AKTUBHUX PEYOBHUH.
JucuumiiHa 3HalOMUTh MalOyTHIX (axiBLiB 3 €KCIepUMEHTAIbHUMU METOJIaMU KIIITUHHOL
6ioorii, GioTeXHOJIOTIi Ta T€HETHUYHOI i1H)KeHepii, 3 MPAKTUYHUM 3aCTOCYBAHHSAM KIITHHHUX
TEXHOJIOTI B PI3HUX rany3sx Oiozorii, ¢gapmakoiorii, MeIWLIUHHU, CUIbCHKOIO TOCIOAapCTBa,
3aCTOCYBaHHSAM KYJIbTHBOBAHHMX KIIITHH JJI BUPOOHULITBA O10J0T1YHO aKTUBHUX PEYOBUH, Ta JJIS
30epekeHHsl 3HUKaouux BUAIB. JlucuuruiiHa 6a3yeThecsl Ha MONEPETHBO OJIEP’KaHUX 3HAHHAX 3
010xiMii, T€HEeTHKH, MiIKpOO10JIOrii, KIITUHHOI 010JI0Tii Ta MOJEKYISpHOi O10JOTii, 1[0 CTBOPIOE
dbyHIaMEHT I TOJANBIIOI HAaBYAJIBHOI 1 JOCHITHUIBKOI MisUTBHOCTI CTYAEHTIB, CIPHSIE
(hopMyBaHHIO HAYKOBOTO CBITOTJISY.

Takwmit miaxin 6yne GopMyBaTH y CTYJIEHTIB 3JaTHICTD /10 PO3B’sI3aHHS KOMIUIEKCHUX TTPOOJIEM B
cdepi O6ioTexHooOriil Ta OGioiHkKEHEepii, BAKOHYBATH OPHUTiHAJIBHI JOCIHIIKEHHs, TeHepyBaTH HOBI
71e1, KPUTUYHO OIIHIOBAaTH OJIepKaHl pPe3yJabTaTH, IO MPU3BOAATH JI0 PO3POOKHM HOBUX Ta
BJJOCKOHAJICHHSI ICHYIOUHX O10TE€XHOJIOTIH.


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

Metoro jpuctumiaing € (OpMyBaHHS Y CTYICHTIB 3JaTHOCTEH: 10 BUBYECHHS OCHOB
MIATPUMKH KIIITHH Pi3HUX THITIB y CTaHi IN VItro i iX XapaKTEepUCTHKH Ta HaJaHHsS CTYJAEHTaM
0a30BUX TEOPETUYHUX 3HAHb, BKIIOYAIOUN CTPYKTYPHY OpraHizauito Ta (GyHKIIOHYBaHHS KIITHH,
0CcO0MMBOCTI Oy/JOBH POCIMHHHMX KJIITHH; OyIOBY 1 (PYHKIIOHYBaHHS spa; IPOCTOPOBY
OpraHizallilo XpOMOCOM B SApi 1 peryisduil0 TeHHOI aKTHUBHOCTI; KIITHHHUA LUKJI, WHOTO
PEryJIsIiio, MiTO3, 0COOIMBOCTI MITO3Y y PI3HUX OpPraHi3MiB; MPUHIIUIHK KYJIbTUBYBaHHS KJIITHH 1
TKaHWH POCIIUH IN Vitro; mpouecu nenudepenmialiii, BTopuHHOI audepeHmianii i Mopgorenesy in
Vitro; HampsMKH CTBOPEHHS HOBHX TEXHOJIOTIH Ha OCHOBI KYJIbTHBOBAaHMX TKAHUH 1 KIIITHH
pOCIIMH; CTBOpPEHHS Ha 0a3l KIITHHHMX TEXHOJIOTIH HOBHUX OpraHi3MiB 3 3aJaHUMHU
BJIACTUBOCTSIMHU; BUKOPUCTAHHS KJIITHHHUX TEXHOJIOTiH B TEOPETUYHUX Ta MPAKTUYHUX LIIAX Ta
pobotu B jaboparopii; M0 MOIIyKy, oOpoOJeHHs Ta aHaiizy iHdopmalli 3 pi3HUX JHKEpe;
BUKOHYBaTH €KCIIEPUMEHTaJIbHI poOOTH B Taiy3i O10TEXHOJOrii, IHTepIpeTyBaTH JaHi i pOOUTH
BHUCHOBKH, TIPOTHO3YBaTH HAINPSIMKH PO3BUTKY CydYacHOi OlOTE€XHOJIOTii B  KOHTEKCTI
3arajlbHOCBITOBOT'O PO3BUTKY HAayKH 1 TEXHIKH; BUKOHYBATH OPUTIHAIbHI JOCHIHKEHHS, JOCATaTH
HayKOBHX PE3yJbTaTiB, SIKi CTBOPIOIOTh HOB1 3HAaHHA y cdepi 610TeXHONIOrii Ta JOTUYHHX 10 Hel
MDKIUCHUILTIHAPHUX HapsAMax; po3poOssiTH HOBI Ta BIOCKOHAIIOBATH ICHYIOY1 010TeXHOJIOTIT Ha
OCHOBI PO3YMiHHS HAayKOBUX Cy4acHUX (DaKTiB, KOHLEII(IH, TEOpid, NPUHIMUIIB 1 METO/IB, IO
3aCTOCOBYIOTHCS Y 010TEXHOJIOTI Ta IPUPOAHUYHNX HAYKaX.

OcHOBHi 3a80aHHA QucyunaiHU - TIONIYK, 0OpOOJIeHHS Ta aHai3 iHdopMaIlii 3 PI3HUX JIKEPET;

MIPOTHO3YBAaHHS HAIPSIMKIB PO3BUTKY Cy4acHOi Oi0TEXHOJOTIi B KOHTEKCTI 3arajlbHOCBITOBOTO

PO3BHUTKY HaYKH 1 TEXHIKH; BUKOPUCTAHHS MOJIEKYISIPHO-010JIOTTYHIX TEXHOJOTIH /IJIs1 CTBOPEHHS

Ta aHaJi3y HOBHX O10JIOTIYHMX areHTIiB, IPOBEICHHS TOCII/KEHb Ha BiAMOBITHOMY PiBHI.

3riiHO 3 BUMOTaMH MPOTPaMy HABYAIBHOI JUCUUIUTIHN CTYIEHTH MICIIs 3aCBOEHHS KPEIUTHOTO
MOJTyJIsl MalOTh IPOAEMOHCTPYBATH TaKi pe3yJIbTaTH HaBYAHHS:
3nanna:

— KJITHHHI KYJIBTYpPH SIK CKJIaJ10Ba O10TE€XHOJIOTII;

— 3aCTOCYBAaHHS KJITMHHMX TEXHOJIOTIH B PI3HUX Traily3sx O010JI0Tii, MEAUINHH, CUIbCHKOIO
rOCHOJJapCTBa;

— 3aCTOCYBAaHHS KYJIbTMBOBAHUX KIITHH JJIi BUPOOHHIITBA OI10JIOTIYHO AKTUBHUX PEYOBHH,
BUKOPHUCTAHHA iX Y papMaKoorii, MEUIINHI Ta A7 30epeeHHs 3HUKAaI0OUnX BU/IIB;

— crparerii crBopeHHs1 pekomOiHanTHUX JIHK nns minecnpsMoOBaHOTO KOHCTPYHOBaHHSI
010JIOTIYHHX areHTIB;

— 3araJbHMX TEHJIEHI1H PO3BUTKY HOBITHIX O10TE€XHOJIOTIN y IEpEeIOBUX KpaiHaxX.

YMmiHHA:

— BuxopuctoBytoun cydacHi OlOTEXHOJOTIYHI METOIM Ta MPHUHOMH, XapaKTepHI IEBHOMY
HanpsIMKy O10T€XHOJIOT1i, BMITH MpPAIlOBAaTH 3 PI3HUMHU O10JIOTTYHUMU areHTaMu (BUAUIECHHS,
11eHTudiKkanis, 30epiraHis, KyJIbTUBYBaHHs, IMMOO1Ti3allis):

— OTPHUMYBATH aCEeNTHUYHI KYyJIbTYpH,

— OTpUMYBATH NEPBUHHUM KaJroC,

— CyOKyJIbTHBYBATH KaJIOCHI KYJIbTYPH,

— 1HAYKYBaTH BTOPUHHY JU(EpeHIialiio Ta OTPUMYBaTH pEereHepaHTH,

— MAaHINyJIOBaTH KyJbTUBOBAHMMH KIITHUHAMHU JUIsl BUPIIICHHS MOJEKYJISPHO-O010JIOTIYHUX Ta
010TEeXHOJOTIYHUX TIPOOIIEM,;

— e(eKTUBHO KOPHUCTYBAaTHUCSl €JEKTPOHHMMHU 0a3amMH JaHUX I THOIIYKY 1 aHali3y HayKoOBOl

iH(popMarii y ramy3i 610T€XHOJIOT11; KOPUCTYBATHCA HAYKOBOIO JIITEPATYPOIO 3 METOI0 BU3HAUCHHS

aKTyaJIbHOCTI THX YM IHIIUX HANpSMKIB JOCIIKEHb, BUOOPY METOIIB JOCIIPKEHb Ta aHalli3y

OTPUMAaHUX PE3yJIbTaTiB;

— BMITH IJIJAHYBaTH Ta MPOBOJIUTU €KCIIEPUMEHTATBHI POOOTH — SIK OCOOMCTO, TaK 1 y KOJIEKTHBI;
OPOBOJUTH KPUTUYHUH  aHaNi3 OTPUMAHUX pe3yiabTariB; O(QOPMISTH  pe3yiabTaTu
eKCIIEPUMEHTAILHUX POOIT y BUTJIAI 3BITY a00 HAyKOBOI CTATTI.



2. MpepeKBi3auTU Ta NOCTPEKBI3UTU AUCLUNNIHM (MicLie B CTPYKTYPHO-NOTIYHIN cxemi
HaBYaHHA 3a BigNOBIAHOI0 OCBITHLOIO NPOrpPaAmMolo)

[pYHTYETBCS Ha MONEPEAHBO OJEPKAHUX 3HAHHAX 3 OiOXiMii, IreHeTHKH, MiKpOOioJIorii,
KJIITHHHOI ©O10J0Tii Ta MOJIEKYJsApHOI OioJiorii, 10 CTBOprO€ (yHAAMEHT I TMOAAJIBIIOI
HABYAJILHOT 1 JOCIIHHUIIBKOI MisITHOCTI CTY/ICHTIB BHIIYCKOBUX KYpCiB, cripusie (POPMYBaHHIO Y
HUX HAYKOBOTO CBITOTJISTY.

VY ¢dbyHnaMeHTi 3HaHb MOJIEKYJISIPHOTO O10T€XHOJIOTa AUCHMILIIHA € TEOPETUUYHOIO Ta MPAKTUYHOIO
CKJIQJIOBOK0 HAOyTHX paHillle 3HaHb, HAJAOYM MaHOyTHhOMY (axiBIf0O 3HAHHA TIPO 3arajibHi
yHiBepcaJbHI TMPUHIMIMA CTPYKTYpPHOI oOpraHizamii Ta (QYHKIIOHYBaHHS KIITHH, ITPOCTOPOBY
OpraHizarfio XpoMOCOM B SIZpi 1 PETySAIi0 TeHHOI aKTUBHOCTI, KJITHHHHH IUKII, HOTO PErYJIAIio,
0COOJIMBOCTI MITO3y Yy Pi3HMX OpraHi3MiB, IPUHIIMIIM KYJIbTUBYBAHHS KIITHH 1 TKAHUH POCIHH iN Vitro,
nporecu neaudepenuiaiii, BropuHHOi audepeHiianii i MmopdoreHesy in Vitro y pociuH, HanpsSMKdA
CTBOPEHHSI HOBUX TEXHOJIOTili Ha OCHOBI KYJbTUBOBAHMWX TKAHWH 1 KIITHH POCIMH, CTBOPEHHS Ha 0a3i
KIITHHHUX TEXHOJIOTIH HOBUX OPraHi3MiB 3 3a/JIaHUMHU BIIACTHBOCTSMHU (COMAaTW4HA TiOpwau3aris Ta
TCHETUYHA 1H)KCHEPIsl), BAKOPUCTAHHS KJIITHHHUX TEXHOJIOTTH B TCOPETUYHUX Ta MPAKTHYHUX IT1IAX.

BuBueHHS TUCIUIUIIHA Ma€e 03HAHOMUTHU CTY/IEHTIB 3 €KCIIEPUMEHTAILHUMHU METOJIaMU KIIITUHHOT
6iosorii Ta Gi0TEXHOJOrII, 3 MPAaKTUYHUM 3aCTOCYBAaHHSM KIITUHHUX TEXHOJOTIH B PI3HUX Tramy3six
6ioorii, papMakoiorii, MEIUIIMHH, CIILCHKOTO TOCIOAAPCTBA, 3aCTOCYBAHHIM KYJIbTUBOBAHHUX KJIITHH
IUIe  BUPOOHHWITBAa OIONOTIYHO AKTUBHUX PEUYOBMH Ta s 30€peKeHHsS 3HUKAIOYMX BHJIIB.
BukopucTOoBYETBbCS TIpH BHKOHAHHI JOCHiAHOT poOOTH B HAayKOBHX YCTaHOBAaX, J1a0opaTropisix Ta
HAYKOBO-ZOCIIITHUX 1HCTUTYTaX.

3. 3micT HaBYaNbHOI AUCUUNAIHK

Po3zin 1. BynoBa kiaiTunm.

Tema 1.1 KnonyBanns. ByoBa kiliTHH sIk 00’ €KTiB KJIOHYBaHHS.

Tema 1.2 BynoBa KJIITUH: HUTOIJIA3Ma, IIUTOCKEJIET, OPTraHEH.

Tema 1.3 SAnpo xnitTuau (Oyn0Ba i GyHKIIOHYBaHHS). YIIBTPACTPYKTYpa sSapa.

Posnin 2. KniTHHHUHA UK.

Tema 2.1 Ilepionu Ta cTaaii KIITUHHOTO HUKITY. Perymsiis KITHHHOTO HUKITY.

Tema 2.2 Ilepiox kmitTuHHOTO AieHHS ((pasza M): mito3 Ta muTokiHe3. KoHaeHcallis 1 po3XOMKeHHS
XPOMOCOM B MiTO3i.

Po3nin 3. KyapTypa KJIITHH i TKAHHH POCJHH IN Vitro.

Tema 3.1 Kynbrypa xiitus Bummx pocinus. [lenudepenmianis. KamtocHi TKaHUHH.

Tema 3.2 Bropunna nudepenuiatiist i Mopdorenes in Vitro.

Tema 3.3 CycnieH3iiiHi KyJbTypH.

Tema 3.3 IIpoTomnacT pociuH, ciocoOu iX OTPUMaHHS Ta KyJbTUBYBaHHS.

Tema 3.4 ComaTnuHa riOpuan3alisi poCIMHHUX KIITUH - OTPUMaHHS TPAHCTEHOMHHUX POCIIHH.
Tema 3.5 'eneTnyHa 1HXKEHEPIsl POCIUH - OTPUMAHHS TPAHCTEHHHUX Ta TPAHCINIACTOMHUX POCIIHH.

4.HaBuanbHi maTepianu Ta pecypcu

PexomeHdosaHa nimepamypa
baszoea
1. Kynax B.A. biorexHonorisg Jikapchbkux pociuH. ['eHeTnuHi Ta (i31070r0-610XiMiuyHi OCHOBHU. —
K.: JIoroc, 2005. — 730 c.
2. Menpunuyk M./I., HoBak T.B., Kynax B.A. biorexnonorist pocnun. — K.: Ionirpadgxoncantinr,
2003. - 520 c.




3. JlyroBa JILA. buorexHonmorusi BBICIIMX pacTeHud. YueOHWK. — MW3marenbcTBO CaHKT-
[TerepOyprckoro yauBepcuteta, 2010. — 240 c.

4. Kamuuuna @.J1., Capnankas B.B., [lonmumyk B.E. MeToasl KyabTypbl TKaHU B (U3UOJIOTHH U
ouoxumuu pacteHuit. -— Kues: HaykoBa gymka, 1980. - 488 c.

5. Kymmip I'.I1., Capnanpka B.B. MikpokiioHaIbHE PO3ZMHOXKEHHSI POCIHMH: TEOPist 1 MpaKTHKA. -
K. : Hayk. mymxka, 2005. - 272 c.

6. Mycienko M.M., Ilantora O.O. biorexnomnoris pociuH. HaBwyampHuii mocibmk. — K
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Mopdonorus)/ moa. pen. A.Tumonuna, B.Uy6a.- M: N3narensckuii nentp «Axaaemus», 2007.-
1.1.- 368 c.

8. 3wurre I1., Baiinep, Kagepaiit, u np. BOTAHUKA (®usuonorust pacrenuit)/ moa. pen. B.Uyba.-
M: Uznarenbckuii eHTp «Akanemus», 2008.- 1.2.- 496 c.

9. I'muk b., [lacrepnak JIx. MonekynsipHas OMOTEXHOJOTHS, MPUHLIMIBI U MPUMEHEHHe. — M.:
Mup, 2002. — 589 c.

10. Pasun C.B., beictpunkuii A.A. XpomaTrH: ynakoBaHHbIN reHoM. — M.: bunoM. JIabopaTopust
3HaHui, 2013. - 172 c.

11. Kyuyk H.B. I'enetnueckas nnxeHepus Beiciuux pacrenuit. — K.: HaykoBa aymka, 1997. — 154
c.

12. T'ne6a 10.1O., Ceithuk K.M. Knerounas wmxenepus pactennii. — K.: HaykoBa mymka, 1984. —
160 c.
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Harbor Laboratory, Cold Spring Harbor, NY. — 1989. — P. 1626. abo Manuatuc T., ®puu 3.,
ComOpyk Jx. Meronbl TeHeTHUeCKOoW MHXKEeHeprH. MolleKylsipHoe KJIoHupoBaHue. — M.: Mup,
1984.

Cunopos B.A. buorexnonorus pacrennid. Knerounas cenexuns. — Kues: HaykoBa gymka, 1990. —
280 c.

CumopoB B.A., Tluenr H.M., T'me6a FO.IO., Ceitnuk K.M. Comarudeckass ruOpuan3amus
nacieHoBsIx. — Kues: HaykoBa nymka, 1985. — 132 c.
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HaB4yanbHUIA KOHTEHT
5.MeToguKa onaHyBaHHA HaBYa/IbHOI AUCLMNAIHK (OCBITHBLOrO KOMNOHEHTA)
JlekyiliHi 3aHAMMA

3acmocosyrombca cmpamezii GKmuU8HO20 | KOMeKMUBHO20 HABYAHHA, AKI 8U3HAYAOMbLCA

HacmMynHUMU Memooamu i mexHoA02iAMuU: memoou npobaemMHo20 HaBYAHHA (MpobaemHull 8UKAao0,
Yacmkoego-rowlykoguli - espucmuyHa 6ecida); iHgpopmauiliHo-KoMyHiKayiliHi mexHonoeii, wo
3a6e3neuyyroms  npobaemHo-00CiIOHUYbKUL Xapakmep [Mpoyecy HABYAHHA mMaA aKMuegi3auyiro
camocmiliHoi pobomu cmydeHmie (eneKmpoHHi npe3eHmMauii 014 AeKuiliHUX 3aHAMb,
BUKOPUCMAHHA aydio-, 8i0eo-nidmMpUMKU HABYAsIbHUX 30HAMb, PO3PO6KA i 3aCMOCY8AHHSA HO OCHOBI
Komn'tomepHux i mysemumediliHux 3acobie meopyux 30800aHSb, i iH.).

Ne | Hazea memu neKyii ma nepenik OCHOBHUX numMaHe

3/n

1 | Jekyia 1. KiionyBanHs. ByoBa KIiTHH SK 00’ €KTIB KIIOHYBaHHS.
o Take «KJIOHYBaHHS» 1 HABII[O BOHO MOTPiOHO?
BbynoBa kiiTHHHOT 000JOHKH POCTMHHOI KJIITUHU: KIITHHHA CTIHKA Ta IJIa3MajeMma.

Jlimepamypa Bazosa: [T].
2 | Jlexyia 2. bygoBa KIITHH.
[uromnasma. Ilutockener. Opranenu.

Jlimepamypa Bazosa: [T].

3 Jexyin 3. Slapo ximituau (0y10Ba 1 QYHKIIIOHYBAHHS).

bynosa snepnoi o6ononku. Jlamina. Snepui nopu. S1nepHO-UUTOMIA3MATUYHUA TPAHCTIOPT.
Ran-umkn. Hykneornaszma. Snepiie. Cuare3 pubocoM y KIIITUHAX €yKapioT.

Jlimepamypa Bazosa: [7].

4 | Jekuia 4. Y nbTpacTpyKTypa sapa.

SAnepuuit marpukc. Ynakoska IHK / xpomatuHa y siapi. YTBOpEHHS IETeNb XPOMAaTUHY.
XpomocoMHi Tepurtopii. I'pamieHT TpaHckpumnuiiiHoi akTtuBHOCcTi. BunermioBanns JIHK.
[nTepxpomaTHOBU JOMEH. AKTUBHI 1 HEAKTUBHI 30HU s1/Ipa.

Jlimepamypa Bazosa: [10].

5 | Jekuin 5. Ilepioau Ta cTajii KJIITHHHOTO ITUKITY.

KoHTpOoIbHI TOUKHM KIITUHHOTO HUKITY. 3yMMUHKA KIITUHHOTO IUKITY. TpUBalIiCTh KIITUHHOTO
IUKITY 1 pi3HUX Horo ¢a3 (apixmKi, ccaii, pocaunn). @a3a GO — daza nporidepaTuBHOTO
MTOKOIO.

Jlimepamypa Bazosa: [1, 8, 10] Honomixncua [3].
6 | Jdekuyia 6. Peryndiis KIITUHHOTO IIMKITY.

HuxminazanexHi kinaszu (CDK). [Hukniau (Cyc). [ariditopu kinituaHOT0 mukiay (CKI).

Jlimepamypa Bazosa: [1, 8, 10] Jonomisxncna [3].

7 | dexyia 7. llepioa kKHiTHHHOIO aineHHS (dha3za M): MiTO3 Ta ITMTOKIHES.

Tunu miTo3y. AcTpanbHuil (TBapUHHU) Ta AaHACTPAIBHUMN (BUIII POCIMHU) TUITH MITO3Y.
Hentpocoma. Cxitag MITOTUYHOTO BepeTeHa. LlenTpomepu Ta kineToxopu. Pazu
MITOTUYHOTO JIUIEHHS. MeXaHi3M po3X0/pKEeHHS XpoMocoM B aHadasi. IuHamika saepHoi
000JIOHKH TIPOTATOM MITO3Y, POJIb JJaMIHU B CTPYKTYPHHX TTepeOy0Bax siiepHOT 000JIOHKH.
SAnepue B MiTo3i. OcOOIMBOCTI MiTO3Y Y BUIIUX POCIIHH.

Jlimepamypa Bazosa: [1, 8, 10] Jonomixncua [3].

8 | Jlexyia 8. KonjmeHcairis 1 poO3X0/KEHHSI XpOMOCOM B MITO31.

SMC 6inku. Koresun. Kineitzun. CPC-kommuieke. Konnencanist intepda3Horo xpomaruHy B
mitotnyHi Xpomocomu. Konnencun, 6inkun CAP. Tlepexin meradasza — anadasza. Pozninenns




cecTpuHChKUX XpoMartu. Cenapasa.

Jlimepamypa Bazosa: [10] /Jonomixcna [3].

9 | Jekuia 9. KynbTypa KIITHH BUIIUX POCIHH. JlenudepeHiiaris.
Cdepa 3actocyBaHHS KyIbTyp POCIMHHUX KIITHH. HampsMKu CTBOpEHHSI HOBUX TEXHOJOTIH
Ha OCHOBI KyJbTUBOBAaHMX TKaHMH 1 KITHH pociuH. TepmiHonoris. KynpTuByBaHHS
POCIIMHHUX KJIITHH Ta iX ocobnuBocti. Ditoropmonu. Jleaudepeniiais i kaaocorenes in
vitro.
Jlimepamypa Bazosa: [2 — 6] Jonomisxcna [4, 9].

10 | JIexyia 10. KanocHi TKAaHUHHU.
Tunu kamocHuX TKaHUH. [{UKIT BUpOIyBaHHs KaarociB. MiHIMBICTh Yy BUpPOIIYBaHUX N Vitro
KIITHH. [ e€TepOreHHICTh KaTIOCHUX TKAHWH. THMHM KITUHHUX monyismid. Crabimizamis
nonyJsii KiIiTHH. @opMyBaHHS IITaMy.
Jlimepamypa Baszosa: [2 — 6] Jonomixcna [4, 9].

11 | Jekuyia 11. Bropunna gudepenmiaris i mopdorenes in vitro.
Kowmnerentis. Jlerepminanis. [Haykuis MmopdoreHe3y. YTBOpEHHS TiCTOJIOTIYHUX CTPYKTYP,
OopraHoreHes, coMaTHuHHi emOpiorenes. Tumu MopdoreHesy in vitro. ®asu mopdorenesy.
dakTopH, sKi BIUIMBAalOTH Ha MopdoreHe3 in Vitro. T'opmoHadbHA TEOpis peryssiii
opranorene3y. llaroHoyTBopeHHs (pereHepaiiss 3 Kalllocy) Ta TIpsMa pereHeparis
(6e3mocepeIHbO 3 EKCIUIAHTA).
Jlimepamypa Baszosa: [2 — 6, 8] Jonomixncua [9].

12 | Jdekuyia 12. CycueHsiiiHi KyJIbTYPH.
MeTtoau OTpUMaHHS CYCNEH3IHHUX KyJAbTYyp. YMOBH Ta METOAM KYyJIbTHBYBaHHS.
CycnensiiiHl KyJIbTypy — NPOAYLIEHTH BTOPUHHUX METa0OJIITIB.
Jlimepamypa Bazosa: [1, 2,7, 9].

13 | Jekyia 13. IIporomnactu pociuH. CIocoOu OTpUMAaHHS.
MexaHiuHUN Ta €H3MMaTUYHUA METOIM BUAUIEHHS mHpoTorviacTiB. ETanu Ta ymoBu
BUJIUIEHHS npoToriacTiB. OcMoTHYHI cTtabinizatopu. [IpoTokon BUIEHHS TPOTOIIACTIB.
Jlimepamypa Baszosa: [12, 3] JJonomixcua [8,9].

14 | Jlekuia 14. Ilporomiactu pociauH. CrmocoOM KyIbLTUBYBAHHS IIPOTOIIACTIB.
CepenoBuilia Ta yMOBU KyJIbTUBYBAaHHS MTPOTOILIACTIB. MeToa piakux kpamnenb. MeTos
IiaTyBaHHs. [HOUBIyaabHE KyJbTUBYBAaHHS MPOTOILIACTIB B MIKPOKpAIUIIX. 30arayeHi
cepenosuia. Kynerypu-usubku. KynbTUBYBaHHS 1HIUBIyaTbHUX MPECEICKTOBAHIX
MIPOTOILIIACTIB.
Jlimepamypa Bazosa: [12, 3] Jonomixcna [8, 9].

15 | Jlekuyia 15. ComartnyHa riOpuau3allisd pOCIMHHUX KIITHH. OTpHMaHHS TPaHCTE€HOMHHX
POCHHH.
Hanpsimku gociimkeHs 3 comatuyHoi riOpuau3saniii. MeTogomoridyHi OCHOBH COMAaTHYHOT
riopuausanii. XiMiyHi Ta (Gi3M4HI METOAM 3JUTTS MPOTOIIacTiB. Bigdip OaxaHUX MPOIYKTIB
3IUTTA NpoToIUIacTiB. CrekTp GopM, OTPUMAHUX MTPH COMATUYHIN T10pUaM3allii: CHMETpUYHI
riopuan, acuMeTpuyHi riopuau, HTMOPUIN, TOTIIUIOTAN, MO3aiKH.
Jlimepamypa Bazosa: [12, 3] Jonomixcna [8, 9].

16 | JIexyia 16. ComaTnyHa riOpuamn3ailis BiJyTaICHUX BUIB POCIIHH.

MixBu0Bi ribpuan. Mixponosi riopuan. MixxtpubHi ribpuau. MikpoIuHHI riopuau.
XapakTepHi 0COOTUBOCTI COMATHYHHX TiOPUIIB BUIIMX POCIWH. J[OJIs ITUTOIIIa3MaTHIHOTO
Ta SJIEPHOTO TEHOMIB IiCIIsl 3TUTTS MPOTOIUIACTIB. BiqMiHHOCTI cTaTeBOi i COMaTUYHOL
riopuau3arii.




Jlimepamypa Bazosa: [12, 3] Jonomisxncna [8, 9].

17 | JIexyia 17. I'eneTnyHa iHxeHepis pocanH. OTpuMaHHS TPAHCTEHHUX POCIHH.

3amaui, sIKi BUPILIIYIOTHCS MPU CTBOPEHHI TPaHCTeHHUX (010TEXHOIOTTYHUX) POCIIHH.
Bumoru, sskumM OBUHHI BiJINTOBiIaTH cucTeMu TpaHchopmartii. ['eHeTHYH1 KOHCTPYKITii
(BexTOpHM) 7151 TeHETUYHOT TpaHchopMarlii pociuH, iX 0cOOIMBOCTI, CTBOpeHHA. biHapHi Ta
KOIHTETrpaTUBHI cUCTeMH. MeTOIn OTPUMAaHHSI TPAHCTEHHUX POCIIVH.

Jlimepamypa Bazosa: [3, 9, 11] JJonomisxcna [5, 6].

18 | Jekuyia 18. 'enernuna imxeHepis pocauH. OTpuMaHHS TPAHCIUIACTOMHHUX POCIIHH.
OTpuMaHHsS TPAHCTCHHUX POCIMH 0Oe3 MapkepHuX reHiB. OTpUMaHHS TPAHCIUIACTOMHUX
POCIIMH — 0COOJIMBOCTI Ta IIepeBary.

Jlimepamypa Bazosa: [3, 9, 11] .

JlabopamopHi 3aHamMms
MeToto npoBeAeHHA N1abopaTOPHUX 3aHATb 3 AUCLUNNIHM «MONEKyNAPHI OCHOBM KNOHYBAHHAY

€ O3HAaMOMNEHHA CTyAeHTiB 3 6a30BMMM METO4AaMW, WO BMKOPUCTOBYHOTLCA Y AOCAIAMKEHHAX 3
KNITUHHOI Giosorii Ta 6ioTexHonorii pocauH, i NpakTUYHEe 3aKpiniaeHHA HaB4ya/AbHOrO Mmartepiany.
NTabopaTopHi 3aHATTA CNpPAMOBAHI Ha BMBYEHHA npoueciB pgepudepeHuiauii Ta BTOPUHHOI

AndepeHuiaii y pocauH.

JlabopamopHi 3aHAMMA NpPo8odambCs 32i0HO:

MonekynsapHi OCHOBH KJIOHYBaHHS OaraTOKIITHHHUX OpraHismiB. MOJIEKYJIIpHI OCHOBH
KJIOHYBaHHs 0araTOKJIITHHHUX OpraHi3MiB. Jlenudepeniiaiis ta BTOpuHHA Tu(epeHIiamis B KyJIbTypi
in vitro. Jlaboparopuuii npaktukyMm [EjexTponHuii pecypc] : HaBYaabHHIM MOCIOHHMK JUIs 37100yBadiB
CTYIIEHsI MaricTpa 3a OCBITHBOIO Tporpamoro «biorexHosorii» crnemiaabHocTi 162 biorexHosorii Ta
oioimkenepis / I. C. I'narrok, JI. B. Mapunuenko, M. O. bannukosa; KIII im. Irops Cikopcekoro,
[HctutyT KmiTMHHOI Olosiorii Ta TeHETMYHOI i1HXKeHepii. — EnexkTpoHH1 TekctoBi naHi (1 ¢aiun: 2,35
Moaiit). — Kuis : KIII im. Irops Cikopcebkoro, 2022. — 79 c.

Jlodamkoeo sukopucmosyemeocs bazoea [4, 6] ma [lonomircHa nimepamypa [2, 4, 5, 9].

Ne Hazpa naboparopHoi pobotu Kinbkicts
3/l ayIUTOPHUX FOJUH
1 | Texnika 6e3mexu podotu B maboparopii. IlinroToBka Ta crepumizaris 2

Mocyay 1 iIHCTpyMeHTIB. [IpuroTyBanHs MaTOYHUX PO3YUHIB 1 CTOKIB
(iToropMoHiB IS )KUBUIILHOTO cepenoBuia Mypacire-Ckyra (MS)

2 | IlpurotyBaHHs JKMBWIBHHX CepeqoBUI (0a30BOr0 KUBHIIBHOTO 2
cepenoBuiia MS). OcHoBHI npaBuiia poOOTH B IaMiHApHOMY OOKCi

3 | ba3oBi Meromuku cTepuiizailii HaciHHS. BBeneHHsS B KyJabTypy In 2
vitro Trotiony 3BuvaiiHoro (Nicotiana tabacum), mimeHui M'skoi
(Triticum aestivum) ta pimaky (Brassica napus L.)

4 | OrpuMaHHs TEPBUHHOrO Kamiocy (iHimiamis KalocoreHesy) 3 1

FIMOKOTHIIIB pIllaKy, 3 POCIMHHOTO MaTepiaylly TIOTIOHY (JIUCTS), 3
amiKaJIbHUX MEPUCTEM MIISHUII

5 | CyOKynbTHBYBaHHS IEPBHHHOTO KAJIOCY TIOTIOHY, pillaKy Ta 1
nmeHuIl. JluHamika nporeciB geaudepeniiaii y
CyOKyJIbTUBOBAaHOMY KaJIFOC1

6 | Imimiamis MopdoreHe3y Ta pereHepartii 3 KaIlOCHUX KYJIbTYp TIOTIOHY 2
Nicotiana tabacum, mmenuri Triticum aestivum ta pinaky Brassica
Napus Ha cepeloBHILI AJIs pereHepartii - CyOKyJIbTUBYBAaHHS KaIIOCIB
Ta eKCIUTAHTIB Ha CEPEIOBHUIILI IS pereHepallii.




BuBueHHS mpoIieciB MaroHOYTBOPEHHS (3 KaJIOCy) Ta IpsMOi
pereHepaiiii (3 eKCIUIaHTIB) y TIOTIOHY. Bu3HaueHHS
pereHepamiifHoro NoTeHIiary MOp(HOreHHOTO KalioCy TIOTIOHY,
pimaKy Ta MIIeHUI].

OTpumMaHHs pociauH-perenepanTiB. [lepeHeceHHs pereHepaHTiB Ha
CepeIoBHILE AJI1 BKOPIHEHHS.

[TinroToBKa rpyHTY Ta MOCYAY JAJIs BUCAPKEHHS OTPUMaHHUX
pereHepaHTiB €X Vitro. [lepeHeceHHs! BKOPIHEHUX POCIIHH-
pEreHepaHTiB y IPYHT B YMOBaX TEIUIUII

10

3axucT 1abopaTopHUX pooiIT

11

MoynbHa KOHTpOJIbHA poOOoTa

Bcrorol8

18

6. CamocrTiitiHa po6boTa cTyaeHTa

CamocmiliHa poboma cmydeHma o OUuCUUnNiHi BKAYAE Mid2omoeKky 00 nAeKUiliHux ma
nabopamopHux 3aHIMb (26 200UH), MOOYs1bHOI KOHMPOsbHOI (4 200UHU), nNidzomosKa 00 3asiKy
(6 200uH) ma camocmiliHe 8UBYEHHS MeM, rnepesiK AKUX HA80OUMbCA HUXYe (48 200uH).

Hassu mem i numaHe, Wo BUHOCUMbCA HA caMmocmiliHe OnpauytoB8aHHA ma
MOCU/IGHHA HA HABYAbHY Aimepamypy

Kinbkicme
200uUH CPC

Tema 1.1 KnnonyBannsa. byoBa KiniTHH K 00’ €KTIB KJIOHYBAHHSL.

- Monekynsapue knonyBanHa: KnonyBanus JIHK, meroan orpumanus
¢parmentiB IHK. KnonyBanns renis. kJIHK 6i6mioreku, ix cTBopeHHS i
3aCTOCYBaHHSI.

Jlimepamypa Bazoea:[9] Honomixcua: [6].

4

Tema 1.2 BynoBa KIIITHH: IUTOINIA3MA, IIMTOCKEIIET, OPTAHENH.

- MemOpanu kmiTuH, ix OynoBa, (yHKILIOHalbHA CHeliai3aiis Ta
B32€EMOTIEPETBOPEHHS.
- Tpancnopt O1IKIB y MITOXOH/PIi Ta XJIOPOIJIACTH.

Jlimepamypa bazosa: [1, 8].

Tema 1.3 SAapo xinitran (OyaoBa 1 dVHKIIOHYBAHHA). YIBTPACTPVKTYPA

anpa.
- [ Ty4Hi XpOMOCOMH €yKapioT.

Jlimepamypa Jlonomiocna: [6].

Tema 2.1 Ilepioau Ta cTamii KINITUHHOrO MUKIY. Peryisnis KIITUHHOTO

HUKITY.

- ATIOoNTO3 Ta HEKPO3.
- CrapinHns kinituH. Tenomepu Ta Tenmomepasa

Jlimepamypa Bazosa: [8] Honomixcua: [3].

Tema 3.1 KynpTypa KIITHH BUIIUX DOCIHUH.
- Perynsaropu pocty. ®iToropmMoHu.

- [ngykoBaHuii MyTareHe3 Ta KJIITHHHA CEJIEKIIis in Vitro.

- KionasnbHe MikKpOpO3MHOKEHHS POCIIHH.
- CoMakjI0HaIbHA MIHJIUBICTD.
- ExcrnepumeHTanbHa rarioimis.

15




Jimepamypa Bazosa: [1 — 8] Jonomixcna: [1, 7, 9].

6 | Tema 3.3 CycneH3iiiHi KyJIbTYpH. 10
- KpiokoHcepgartis Ta 30epexeHHs TeHO(OoHa.

- Kpionpesepnartist KJIITHH 1 KIITHHHI OaHKH.

- KynpTuByBaHHA KIITHH JrOOuHU Ta ccaBiiB: CTOBOYpOBI KIIITHHH.

TepaneBtuune KJIOHYBaHHSI. OTtpumanss, KYJIbTUBYBaHHS i
XapaKTepUCTHKA CIeIiali30BaHUX THIB KIITHH. PakoBi CTOBOYpOBI
KITiTHHA. KyIbTHBOBaHI KIIITHHH ITyXJIMH.

Jlimepamypa Bazosa.: [3, 9].

7 | Tema 3.5 I'eHernyHa iHXEHEpis POCIWH - OTPUMAHHS TPAHCTCHHUX Ta 9
TPAHCIUIACTOMHUX POCJIUH.

- Arpo0OaxTepii, X BUKOPUCTaHHS B TEHETHYHIH TpaHchopMaIllii pociuH.

- OrtpumaHHs pekoMOIHAaHTHHX OUIKIB B pociuHaxX (TpaH3i€HTHA
eKCITpecis).

- Pocniuau — GiopeakTopu (1HTaKTHI Ta TPAHCTEHHI).

Jlimepamypa Bazosa: [1 -3, 9, 11] Jonomisxcna: [5].
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MoniTnKa Ta KOHTPO/Ib
7.MoniTMKa HaBYaNbHOI AUcUUNAiHU (OCBITHLOrO KOMMNOHEHTA)

Monimuka wodo OdednaiiHis ma nepecknadaHHA: Pobomu, AKi 30al0MbCA i3 MOPYWeEHHAM
mepmiHie 6e3 MosaxtHUX MPUYUH, OUIHIOHOMbLCA HA HUMYY OUIHKY. [lepecknadaHHA moodynis ma
nabopamopHux pobim 8i06ysaemMbCa 3a HAABHOCMI NOBAHCHUX MPUYUH.

Monimuka ma npuHyunu akademivyHoi dobpoyecHocmi susHa4veHi y po30ini 3 Kodekcy yecmi

HauioHanbHo20 mexHiyHo20 yHisepcumemy YKpaiHu «Kuiscbkuli nonimexHiyHul iHcmumym imeHi

lzops Cikopcbkozo». [lemaneHiwe: https://kpi.ua/code. BukopucmaHHa 0odamkosux Oxcepesn
iHgpopmauii nid 4ac oyiHBaHHA 3HAHb 3abopoHeHO (y m.4. mobinbHuUx Oesalicis). MobinbHi
npucmpoi 00380/A49EMbCA BUKOPUCMOBYBAMU AuUWe Mi0 4ac OH-AalH mecmy8aHHA MAa SUKOHAHHA
PO3pPAaxyHKis.

Hopmu emuyHoi nosediHku: Hopmu emu4Hoi nogediHKU cmydeHmig i NpayieHUKIi8 8U3HAYeHI y
po30ini 2 Koldekcy uecmi HauyioHanbHo20 mexHIYHO20 yHisepcumemy YKpaiHu «Kuiscbkuli
nonimexHiyHuli iHcmumym imeHi lzopa Cikopcoko2o». [lemaneHiwe: https://kpi.ua/code.

Monimuka w000 8i0e8idyeaHHA: BidsidysaHHA neKuili, n1abopamopHuUX 30HAMbL, 0 MAKOM
8i0cymHicmb Ha HuUx, He ouiHemMbcAa. OOHAK, cmyoeHmam peKkoMeHOYyeEMbCA 8i0gidysamu 3aHAMMS,
OCKIifIbKU HO HUX BUKAAOQEMbLCA meopemuyHuUlli mMamepian ma po38usardoMsCA NMPAKMUYHI HABUYKU,
HeobxiOHi 004 opMyBaHHA KomnemeHmHocmel, 6U3Ha4YeHUx cmaHoapmom ocsimu. Cucmema
OUIHKBAHHA OPIEHMOBAHA HAO OMPUMAHHA 6anie 30 AKMUBHICMb cMydeHma, a MAKOH BUKOHAHHA
30800aHb, AKI 300MHIi po36UHYMU TMPAKMUYHI YMIHHA ma Hasuyku. 3a 06’eKmusHUX TMPuUYUH
(Hanpuknad, xeopoba, nNpayesnauMy8aHHs, MIXHAPOOHE CMAXC(Y8AHHA MOW0) HABYAHHA MOXe
8i06ysamucsa 8 oH-n1alH hopMi 30 MO200HCEHHSAM i3 1EKMOPOM.

8.Buau KOHTPOIO Ta PeMTUHIOBa CUCTEMA OLiHIOBAaHHA pe3ynbTaTiB HaByaHHA (PCO)

MomouHuli koHmpone: MKP (70 6anis), nabopamopHi pobomu (30 banis). 3azaneHa cyma banis
3a cemecmposy pobomy — 100 6anis. [JoknadHiwa iHpopmayia w000 NOMoO4YHO20 KOHMPOA md
Kpumepiie oyiHo8aHHA HasedeHa 8 PCO 3 ducyunaiHu. (Jodamok 1)

KaneHOdapHuii KoHmpons: nposodumeca 08i4i HO cemecmp AK MOHIMOPUHZ MOMOYHO20 CMAHY
BUKOHAHHA 8uMoe cunabycy.

Cemecmpoeuli KoHMpob: 3aiK. 3a2as716HA cyma basnie Ha 3aniky — 100 6anie (6anu, ompumaHi 3a
cemecmp aHysMbCA).



Ymoeu donycky 00 cemecmpogo20 KOHMposmo: cemecmposuli pelimuHe si0 60 do 100 banis,
HanucaHHA MKP, 3axucm nabopamopHux pobim.

Dopatok 1

PeiiTuHroBa cucreMa OliHKHM yCHiIIHOCTI CTYyAeHTIiB
3 AMCUUILTIHU «MOJIeKyJIIpHI OCHOBH KJIIOHYBaHHSD)
Ui cneniaabHOCTi 162 bioTexHomorii Ta 6ioiHkeHepis
(hakynpTeTy 010TEXHOJIOTIT 1 010TeXHIKH
(npyruii maricrepchkuil, 1eHHa GopMa HaBUAHHS)

Po3nosin HaB4anbHOTO Yacy 3a BHIAMH 3aHATH 1 3aBAaHb 3 AUCLUUILTIHY 3T1THO 3 pOOOYNM HaBYAIbHUM
[IJIAHOM!

Ceme HaByanepuuii | Po3mo/iy HaBYaabHUX TOMUH KonTponbHi 3axoau
CTp Jac

Kpe | Axan. | Jlekuii | JIab. pobotn CPC MKP Cewmec.

IUTH | TOI. arecrars
2 4 120 18 18 84 1 3aJIK

PeliTunr cTynenTa ckinagaeTbes 3 0aiiB, M0 BiH OTPUMYE 3a:
1. xouTpoabHy podoty (MKP mominsieTscst Ha ABI KOHTPOJIbHI pOOOTH TPUBATICTIO IO | TO/MHI);
2. 3axucT J1abopaTopHUX POOIT.

Cucrema peiiTHHroBUX (BaroBux) 0aJiiB 3aHATH | pEMTMHIOBUX OLIHOK IO BHIaX KOHTPOJIIO 32
cemMecTp

Ne

Kinexicts
/o

Bun xoHTpOITIO bana Cyma 6aniB

MopaynpHa KOHTpOJIbHA poOOoTa
1. -BaroBHii 0a Ik 35 2* 70

- IKICTh BUKOHAHHSI** 0- 35
JlaGopatopHa poboTa
2. - AKICTh BUKOHAHHSI™*** 0-5
- BaroBui Oai rg 5 6 30
Bceroro 100
* MKP nopainsieTbes Ha B1 KOHTPOIBHI POOOTH AJIE TOTOYHOTO KOHTPOJIIO 1 aTecTaiii
** AxicTh BUKOHAHHSA MOAYJIBHUX KOHTPOJIBHUX POOIT:
- TOBHA PO3KpUTa BiANOBIAb (He MeHiIe 90% noTpiOHoi iH(popMmartii) — 32-35 Oauis;
- IOCTaTHBHO MOBHA BiANOB1b (He MeHIIe 75% noTpibHoi iHpopMmarlii) abo
IIOBHA BIAIMOBIAL 3 HE3HAYHUMH HETOYHOCTSIMU — 26-31 6amnis;
- HemoBHa BiANoB11b (He MeHuIe 60% noTpidHo1 iHGopMarlii) Ta
HE3HAYH] [TOMUIKHA — 21-25 Gamnis;

- poboTta He 3apaxoBana (Menire 60% moTpiOHOI iHGOopMalii Ta 3HauHi momuikn) — 0 Gatis.

***SIKicTh BUKOHAHHS J1TaOOpaTOPHOI POOOTH:

— OesmoranHa poboTa — 5 Oautis;
— € MEeBHI HEJOJIIKH Y MIArOTOBIII Ta/ab0 BUKOHAHHI poOOTH — 3 Oanu;
— poborta He BuKkoHaHa (MeHIe 60% Bij 3a3HAYCHOTO B MPOTOKOJII)

a0o He 3axuIIeHa — 0 Oauis.



Po3paxynok mkauau (R) pedTunry

Cyma BaroBux 0aiiB KOHTPOJBHUX 3aXO/IB MPOTITOM CEMECTPY CKIIAIAE:

Rc = 70+30 = 100 Gauis.

3amnikoBa ckianoBa mkanu gopisHioe 100 % Bin R:

R; =R =100;

Petitunrosa mxkaina 3 gucuuiniigd R = abo R¢ a6o R; = 100 6atis;

Heo06ximHOI0 YMOBOO AOMYCKY JI0 3aiKy € 3apaxyBaHHS YCIX BUIIIB pOOIT:

- BUKOHAHHA Ha MO3UTHBHY OLIIHKY — 42 6aji — MOAYJIbHOT KOHTPOJIBHOT pOOOTH,

- BUKOHAHHS Ta 3aXUCT YCiX JJaOOpaTOpHHUX POoOIT (HE MEHIIIE HiXK Ha 3 OaJIM KOXKHY).
Craprosuii pedTuHr I'c He menuie 60% Big Rc, TooTo 60 6amnis.

Py6ixHi (rutanoBi arecrartii). CTyaeHT TOBUHEH HAOpaTu OaiB:

1 aTecrarris — «3apaxoBaHo» - 21 6an (35 — makcumym), 2 arecraitis — 39 6aiiB (65 — MmakcuMyM).

3alik CTYyIEHTH CKJIAJal0Th YCHO. 3aNMiKOBHUI OLI€T CKIaAaeThes 3 4 MUTaHb, | MUTAHHS OLIHIOETHCS Y
25 Oaunis.

[ToBHa BiAIOBIIL HA TUTAHHS — 22-25 Oaiis
3po0biieHi He3HAYHI TOMIIIKH — 19-21 6GauriB
CyTT€eB1 MOMUIIKY Y BIIOBIAL — 15-18 banis
Binmogini He BipHI — 0 Oaiis.

3aranbHUM pEeHTHHT:

PeliTunr Oninka ESTS | Tpaaumiiina ominka
95<R<100 A BinmiaHO
85< R<95 B Hyxe nobpe
75 <R<85 C Jo6pe
65< R<75 D 3a10B1ILHO
60<R <65 E JocratHbo

R<60 Fx HesanoBinbHO
€ He 3apaxoBaHi Ja0opaToOpHi He nonymeno
poboTtu abo xoua 6 ojHa 3
KOHTPOJIBbHHUX POOIT
HamycaHa MEHII Hix Ha 21
Oan

Iuranus 10 3ajdiky
. 1o Take knonysanHa? Illo Take kinoH?
. OyHKIIIOHAJBHA CTIeIiaTi3alis MeEMOpaH KIIITHHH.
. BynoBa kmiTHHHOT 000JIOHKH.
. Bynosa Ta ponb MikpoTpyOOUOK Ta MIKpO(DITAMEHTIB B )KUTTEISUIBHOCTI KIIITUHH.
. bynosa pubocomu, 1€ BOHU YTBOPIOIOTHCS 1 HA AKUX eTanax KJIITHHHOTO HUKITY?

. BynoBa i ¢pyHkis sapa.

. BynoBa 1 ¢pyHkuii 1amiHu.

. BynoBa i ¢pyHKIUIT gaepHUX MOP.

0. Illo Take NLS Ta NES? Ix ponb y Tpancmopri.
11. Ran-muxkor.
12. bynoBa 1 pyHKIIT siaepIis.
13. Cy4acHi ysBJICHHS TIPO SAECPHUN MaTPHKC.

1
2
3
4
5
6. OcobmuBocTi Oy10BH 1 (PYHKIIIOHYBAHHS POCIUHHOI KIITHHH.
7
8
9
1

14. YTBOpeHHs IeTenb XpPOMaTHHY.

15. XpoMocomHi TepuTopii.

16. I'pamieHT TpaHCKPUNIIIHOT aKTUBHOCTI. BuneratoBaHHs.
17. Knitunauii k. Tepionu KINITHHHOTO IUKITY.



18. KoHTpoOJbHI TOYKH KIITUHHOTO IUKITY. 3yMUHKA KIITUHHOTO IHKITY.

19. KoHTpOIb KIITUHHOTO IIUKITY (OCHOBHI KOMIIOHEHTH ).

20. Kinasu. Ix ocnoBHi dyHKIii.

21. Hukmniay.

22. Mexanizmu peryismii Cdk.

23. ®a3a Go KIITHHHOTO IHUKIY.

24. SIxi KOMIIOHEHTH KJIITUHH MPUHMAIOTh HAaHOUIBIII aKTUBHY y4acTh B S (a3l KIIITUHHOTO UKITY?
25. IIposectu nopiBHsHHA C (kinbKicTh JJHK) Ta n (K17IKICTH XpOMOCOM) IPOTATOM KIITHHHOTO HUKITY
Ta MITO3Y.

26. OxapakTepu3yBaTH BC1 MOXJIMBI TUIIH MITO3Y.

27. BigMiHHOCTI acTpajIbHOTO Ta AHACTPAIBHOTO MITO3Y.

28. MiTOTHYHE BEpETeHO: CKJIaJ, (PYHKIIIOHYBaHHSI.

29. BynoBa neHTpoMepH.

30. bynoBa 1 QpyHKIIIT KiIHETOXOpY.

31. Oxapakrepusyite Ga3u MiTO3Yy.

32. APC xom1uiekc.

33. SMC 61is1kH, iX CTpYKTYpa.

34. KoresuH: cknaf, GpyHKIIi, 9ac HOTO TOCAIKH.

35. Yac BcranoBieHHs Koresii. Pomb kiei3uHy y iboMy Iporieci.

36. CPC xoMmIIeKc: CKiIa, JTOKaIi3arisl.

37. KonpeHcarist XxpoMaTtuHy B iHTEpda3Hi XPOMOCOMH.

38. MexaHi13M pO3XOKEHHsI XpOMOCOM Ta poJjb cernapasu B [IbOMY IPOLECI.

39. BuzHauuTH OCHOBHI BIIMIHHOCTI MITO3Y Y POCJIHH.

40. TOTIMOTEHTHICTh POCIMHHUX KITITHH.

41. BnnuB ¢GiTOropMOoHiB NpH feaudepenuialii i BTopuHHil tudepeHiianii poCIMHHUX KIITHH.
42. SIxi nporecy BiiOyBarOThCs B KIITHHI i 4ac aeaudepenmianii?

43. Tunu mopdorenesy in Vitro.

44, Tunu pereHepaiii in vitro.

45. [TapameTpu KyJIbTYpH KIITUHHUX CYCIICH31H.

46. MeToau OTpUMaHHS IPOTOILIACTIB.

47. depMeHTHI CyMilll JIs BUAIJIEHHS MPOTOIIACTIB.

48. InuBityanbHe KyJIbTUBYBAHHS MPECEIEKTOBAHUX IPOTOILIACTIB.

49. MeTtoau 3MUTTS IPOTOIJIACTIB.

50. Oco6nuBOCTI MiTO3Yy IPU COMaTUYHIN riOpuaN3aIii pOCIuH.

51. BigMiHHOCTI CTaTe€BOI 1 COMAaTUYHOI T1OpUAN3aIlii.

52. OxapakTepu3yiTe TpaHCTEHHI, TPAHCTCHOMHI Ta TPAHCIUIACTOMHI POCITHHH.

53. MeTtoiu oTpuMaHHS TPAHCTEHHHX, TPAHCTEHOMHHUX Ta TPAHCIJIACTOMHUX POCIIVH.
54. OTpuMaHHS XJOPOIUIACTHUX TPaHC(HOPMAHTIB — OCOOJIUBOCTI Ta IEPEBATH.

Po6ouy nporpamy HaB4YanbHOI gucuMnaiim (cunabyc):

CKnageHo KaHamupatom 6ionoriyHMX Hayk, AoueHTOmM Kadegpu bioeHepreTvku, 6ioiHbopmaTUKKM Ta
ekobioTexHosorii baHHWMKoBOl Mapieto OnekcaHapiBHOLO.

YxBaneHo Kadpeapoto bioeHepreTnkn, bioiHbopmaTnKm Ta ekobioTexHonorii (npotokon No  Big, .21)

NoroaxeHo MeToguyHOO KoMicieto pakynbTeTy (npoTokon Ne  Big .21)



