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Poboua rporpama HaB4YaIbHOT TUCHUILUTIHU «KyabTypa KIITHH | TKaHUH i1 VIlFo
SIK MeTojlosioriyHa 0asza O10TeXHOJIOril pociHuH» JUIs 3700yBavyiB BHUIIOT OCBITH
cTynens aoktop Gutocodil ramysi 3nanb 09 «bionoris» 3a crneuianbhicTio 091
«bionoris Ta Oloximisy 3a mpogiasaMu NmiAroToBku «bioTexnosnoris»y ta «lluronoris,
KJITMHHA O10JI0Tis, T1CTOJIOTIsD).
9 nunas 2024 poky — 15 c.

Yxnanau nporpamu:
Banepisi BEJIOKYPOBA,
puennii cekperap IKbI'T HAH Ykpainu, x.0.H., c.H.C.

A"
(nianmc)

Poboua mnporpama aucuumuiinu «KynabTypa KIITHUH 1 TKaHWUH i1 VIlro siK
MeTO/1070r9yHa 0a3a 010TeXHOJIOTI] pOCIMH» CXBajeHa Ha 3aciJlaHHl BYEHO! paji
IKBI'T HAH Vkpainu (mpotokosn Ne 7 Bt 9 nmunust 2024 poky).

Poboua nporpama npucuumiind «Kynprypa KIITHH 1 TKaHUH 11 Vilro  sK
MeTo/0JI0rdHa 0a3a OIOTEXHOJIOTIT POCIMH» PO3MJISHYTa Ha 3acifiaHHi BULIITY
reseruunoi imxenepii IKBI'T HAH Ykpainu.

3asinysau sBigainy akaa. HAH Ykpainu %
/ (nmianuc)

4 nunus 2024 p.

(N]



BCTYII

Haguanbna nucnnniina «KyabTypa KIITHH | TKAHUH iR VIEro siKk MeTOA0J0T YHa
Oasza O10TEeXHOJIOrT POCIMH» € CKJIAJIOBOI0 OCBITHBO-HAYKOBOT MPOrpamMu i/ IrOTOBKH
37100yBayviB BUIIOT OCBITH CTyNeHs JoKTop ¢imocodil ramysi 3Haub 09 «bionoris» 3a
ciiemianibiicTio 091 «bionoriss  Ta  OloxiMmis» 32 npoduUISIMM  MIATOTOBKH
«biotexnonoris» ta «lLluTosoris, KJIITHHHA O10J0TIsl, TICTOJOrIS» 1 € 000B A3KOBOKO
HABYAJILHOIO JAMCHUILITHOLO.

Buknanaernest na | kypei acniipantypu B 06cs3i — 60 roann (2 kpeanru ECTS)
30kpema: sekiii — 30 roauH, cemiHapu — 4 TOJIMHY, caMOCTiifHa podoTa — 26 To/MH.
Ilepenbauveno 2 3mictoBuX Mojaymdi. Jlucuumiina 3aBepiiyeTbest QU epeHIiiioBaHum
3a71KOM.

Mera qMcuMIiHg — OTpUMaHHs 0a30BUX 3HAHb LI0JI0 OCHOBHUX TEOPETUUHUX
Ta METOJIOJOTTYHUX MIIXO/IB KYJIbTUBYBAHHS POCIMHHUX KJIITHH, TKAHUH Ta OPraHiB
i1 Vitro Ta IXHBOTO 3aCTOCYBAHHS B Cy4acHii 010T€XHOJIOTIT POCIINH.

3aBnanna —

. mo3HailoMuTH 3 OCHOBHUMHU TIPHHIMUIIAMM 1 METOJIAMH  KYJIbTHBYBAHHS

POCTUHHUX KJITUH, TKAHUH Ta OPraHiB B aCENTUYHUX YMOBAX;

JATH  YSBJICHHSI TPO BHUKOPUCTAHHS METOMIB KYJIbTYPU [N Vitro TOpsl 3

JOCSITHEHHSIMH B rajty3i  ¢i3i0J10Til  pOCIWH, 3arajibHOI Ta MOJIEKYSIPHOT

reHeTHKH K TCOPETUHIHOT Ta MPAKTHYHOT OCHOBH PO3BUTKY OCHOBHHUX HAIPSMIB

Cy4acHO1 O10TEXHOJIOT1] POCIIUH;

3. chopmyBaryd ysIBJIEHHS BUKOPUCTAHHS JOCATHEHb cydacHoi OioTexHo10ril
pOCHMH  Julsl  30epelKeHHsl JIOBKUUIS Ta POCIUHHOrO  OlOpI3HOMAHITTS,
MOKPAICHHsI  ICHYIOUHMX  CUIbCBKOTOCHOAAPCHKUX — KYJIBTYP,  OTpPUMAHHA
(apMakoJOriuHO aKTUBHUX CIIOJIYK TOLLO.

[

B pesyabTaTi BUBYCHHS HABUAILHOT IUCUUIUIIHU aCliPaHT MOBHHEH

3HATH:
OCHOBHI TTOHATTS, BHU3HAYEHHs, TEPMIHOJIOTIIO B Taly3l KyJbTYpH in Vitro Ta
OioTexHOIOrT POCIINH;
OCHOBHI MPUHIIMITK POOOTH 3 KYJbTUBOBAHUM i1 Vilro pOCIMHHUM MaTepialoMm;
OCHOBHI THUIIM ACENTHYHUX KYJbTYP; MOXJIMBOCTI IXHBOIO BHUKOpPUCTaHHS JLJIs
npoBejieHHs  (yHJaMEeHTaTbHUX JOCHI/DKeHb Ta 3acTOCYBaHHS Yy [PAKTHYHIN
AUSTBHOCTI;
OCHOBHI HanpsMH cydacHol OI0TeXHOJIOTIT pOCIMH Ta X 3HAYCHHs B INPAaKTHUHIN
JUSITBHOCT] JTIFOJIMHU.

BMITH:
KOPUCTYBATUCH OCHOBHUM OOJIQJIHAHHSM, SIKE 3aCTOCOBYETHLCS Ipu  poOOTI B
nmaboparopii KyJIbTYpH TKaHUH;
HaOVTH HABUYOK CAMOCTIHHOT pOOOTH B aCENITUYHUX YMOBAX i VIIro,



MPoBOJIMTH 1H(OPMALIHHUN TTOMIYK Ta CAMOCTIMHO BMBYATH HAyKOBY JiTepaTtypy B
ranysi KyJbTypH in vitro Ta 010TeXHOJIOTIT POCIMH, aHadi3yBaTH Ta 1HTEPHPETYBATH
o1yOIIIKOBaH1 pe3yibTaTH;
BECTH HAYKOBI JHCKYCIT 3 MUTaHb METOAOJIOTIT KYJIbTYPH in Vitro, 11 3aCTOCYBaHHs B
CydacHiii O10TeXHOJOr1i POCIHMH, 3HAYeHHSI Ta poji OI0TeXHOJIOTI B IocnoAapchKiii
JIANBHOCTI JIIOAMHHU.

BOJIOJITH: HABUYKAMHM CaMOCTIHHOI poOOTH 3 pPOCIMHHUM MarepiajioMm B
ACCIHTHYHUX YMOBAX In VItro.

Micue JuCHHNIIHH.

Haguanbua nucnumiina «KynpTypa KIIITHH 1 TKAHUH iR VItro SIK METOI0JOr HHA
0aza O10TEXHOJIOTIT POCIUHY» € 000B’SI3KOBOIO HABYAJILHOIO JIUCIUIIIIHOIO MTPOrpaMi
MJICOTOBKYM 37100yBauiB BHIOI OCBITU CTymHeHs AOKTOp (inocodii ramysi sHavn 09
«bionoris» 3a cneuianbhicTio 091 «biosorist Ta 6ioXiMis» 3a NpodUIAMH TIATOTOBKH
«biorexnostoris» ta «Llutosoris, KIITHHHA 0107107181, TICTOIOTIS.

Jlucuumiina € 6a30BOI0; BUCBITIIIOE 3arajibHi TEOPETUYHI MPUHLIUIIN | TPAKTHIHI
I1IX0/11 BUKOPUCTAHHSI METOJI0JIOTIT KyJIbTUBYBAHHSI POCIUHHOTO MaTepiany in vitro
Ha PI3HUX PIBHAX opranizauil (KJIITHHU, TKAHUHU, HUTICHUI Opranizm); MeTo10JI01'110
KYJILTHBYBAHHS PI3HUX THITIB ACENTUYHUX KYJIbTYp Ta aJleKBaTHOIo iX 00paHHs
CTOCOBHO BHPIILIEHHS KOHKPETHMX 3arajilbHOHAyKOBUX Ta MPAKTUUHUX 3aB1aHb;
OCHOBHI 3aBjiaHHsl, HAMPSIMU Ta JIOCSATHEHHS Cy4acHOT 010TeXHOJIOrIT POC/IUH.

38 S30K 3 IHIUUMH JTHCHHILIIHAMMH.

Hapuanpna aucuuiutina «KyabTypa KIITHH 1 TKQHUH iR Vitro SIK METOJ10JI0T4Ha
Gaza OioTexnosorii pocauH» € 0a30BOIO /IS 3aCBOEHHS 3HAHb T4 BMiHbL Yy CHCTEMI
npodeciiinol miroToBKM 37100yBadiB BUIIOI OCBITH CTYIeEHsI JIOKTOpa (iiocodii 3a
crietianbrictio 091 «biomorist  Ta  Oioximis» 32 NPOPIAAMHU  HIATOTOBKH
«biorexnomnoris» Ta «llgrosoris, KIITHHHA 010JIOTIsS, TICTOJIOTINY, 30KpeMa TaKiX sK
«KnituHHa  Ta  reHeTMYHA  iH)KEHepis  pociuH», «Jlikapchki  pociauHN B
OI0TEXHOJOTTYHUX  JIOCHIDKEHHIX»,  «bioTexHomoriuydi  3acaau  J100opy  T1a
BHKOPUCTAHHS JKHBUX OpraHi3MiB».

[MPOI'PAMA HABYAJIBHOI JUCHUIIJIIHU

3micropuit Moayab 1. OCHOBHI  TeopeTHYHi Ta MeTOJ0JOTIMHE TIPHHIHITH
KYJbTHBYBAHHA POCJTHHHHX KJIITHH | TKAHUH in vilro.

Tema 1. Ilonsarrs, icTOpis pO3BUTKY METOAOJONT KYJNbTYPU in Vitro Ta OCHOBHI
HAPSIMKH CydacHol 010TeXHOI0TiT pOocauH Ha 1 OCHOBI. (4 roAUHHK)

PO3BUTOK METOMIB KYJBTYpH in Vitro B iCTOpUYHOMY actekTi. OCHOBHI THIIH
POCHMHHUX ACeNTUYHUX KyJbTyp. TTOHSTTS mpo KynbTypu Jeau(epeHiiiioBannx
KJIITHH Ta KYJIBTYPH OPraHiB PpOCIWH; 1XHI OCHOBHI XapakTepucTuku. Ilonsarrs
OioTexHoorii pociuH, 1i poii Ta Micug B cepi HAYKOBUX [JOCIIUKEHbL Ta B
FOCHOAAPCHKII AisibHOCTI JTroAuHU. OCHOBHI HampsIMKH O10TEXHOJIOTrT poCiiH 13
33aCTOCYBAHHSIM METO0JIOTIT KYJbTUBYBAHHS in Vitro.



Tema 2. Texuika KynbTUBYBaHHsI in vitro. JXUBWIbHI cepefloBMINA Ta TXHI
KOMITOHEHTH. (DITOropMOHM Ta PEryJIsITOPU POCTY POCTHH. (6 roHH)

OcHOBHI BUMOTH /10 OOJaJHAHHS JIAbopaTopil s poOOTH 3 KyJIbTypamu i
vitro. Marepiaiu, peaktuBd, i1HBeHTap. Crocodu crepuiizallii  1adopaTopHOTO
MOCy/1y, IHCTPYMEHTIB, KMBHJIBHUX cepeloBHI. OCHOBHI KOMITOHEHTH JKHBUILHHX
CCPEZIOBUIIL JUI BHUPOLLYBAaHHS pPOCIMHHOrO Matepiaimy. DOyHKIIT MiHepanpHUX
CJIEMEHTIB, 1110 BXOJSTh 10 CKiaay cepenoBuil. Posib BiTaMiHiB, LYKpIB, O10N0TTHHHX
exctpakTiB. OcHOBHI TUNU (ITOrOpMOHIB. TIOHATTS pPErysisiTopiB pocTy POCIHH.
AYKCUHHM, 1IMTOKIHIHK, TiOepesiHu, a0cuu3oBa Kucjaora, eTtwieH. KacmoHatw,
OpacuHocTepoinu, nojiamind, cajuinuioBa kKuciota. [lpuHuunu nigdopy ckiamy
KUBUIILHUX cepeoBuill. Di3uUHI yMOBH KYJIbTUBYBAHHS in VIlro.

Tema 3. TOTUNOTEHTHICTh POCTUHHUX KIITUH. CUCTEMHU KYJTbTUBYBAHHS POCIMHHOTO
matepiany in vitro. (8 roaun)

[ToHSITTS TOTUIMOTEHTHOCTI POCIMHHMX KIITHH, ii eKCIepUMEHTAILHI JT0Ka3M.
BBeilenHsl poCIMHHOTO MaTtepiaidy B acelnTUuHy KyibTypy. KamocHi Ta cycriensiiiti
KysabTypu. OcoOIMBOCTI pocTy mnomyJsiil aeaudepeHiiioBanux KiaiTuH. MeTtoin
OIIHKKA KUTTE3JATHOCTI Ta TEMITIB POCTY KYJbTHBOBAHUX KIiTHH. MeTtoan
CUHXpOHI3aNil KITUHHUX KyJIbTyp. CrIocoOU KyJIbTUBYBAHHSI POCIMHHOTO Matepiany
B piiikoMy cepenosuili. biopeaktopu. Kynbrypa i3oip0Banux mepucrem. Kyinbrypa
FeHepaTUBHUX TKaHWH pociimH. KynbTypa i30b0BaHUX KOpeHiB. ImoOiiizoBaHi
KJITHHHU.

Tema 4. JIudepennianis ta nudepenuianist in vitro. Metonu perenepaitii pociun. (4
rOAHHH)

Jlenndepenuianis  kJIiTHH in vitro, 10 OCHOBHI o3Haku. Backynspua
audepennianis. Criocodu gerexuii qudepenuianii. ExcriepuMeHTanbH1 cucTeMi s
BUBUCHHS Jn(epeHuianii in vitro tTa ixHi ocodimocti. OpraHorenes i comaTHIHMI
eMOpioreHes; IXHI CHUIbHI Ta BIIMIHHI PUCH Ta MOYJMBOCTI 3acTocyBaHHs. [Ipsima 1
HenpsiMa perexepaitis. OCHOBHI ¢TaJlii COMaTHYHOro eMOpioreHesy.

Tema 5. CralijapHicts 1 MIHJIMBICTD TI'€HOTHUIIB  KYJbTHUBOBAHUX  KJIITHH.
ComaxyionanbHa MIHIUBICTh. [HAYKOBaHU in vitro myTtareHes. (6 roauH)

[foustTTst  reHernyHoi Ta  emireHeTM4Hoi  MiHAMBOCTI.  ComakinonaabHa
MIHJIMBICTD, 1 TIPOSIB Ha PI3HUX PIBHAX OpraHizauii KyJbTHBOBAHOI'O POCIMHHOIO
marepiany. PakTopH, 110 BIUIMBAIOTh Ha BUHUKHEHHS! COMAKJIOHAILHOI MIHIMBOCTI.
MoKIMBOCTI KepyBaHHsS PiBHEM MIHJMBOCTI KyJbTHBOBAHMUX KIITHH. Ilpaktuune
BUKOPHUCTAHHS COMaKJIOHAJIbHUX BapiaHTiB. KiiTuHHa cenekuis. Buxopuctanms
IHIYKOBAHOTO MyTareHe3sy in vitro, ioro 0OMeXXeHHs Ta repeBaru.

ImicToBMIT MOAYJb 2. 32CTOCYBAHHSI METOAIB KYJBTYPH IR VIlro B 10C/TIIAEeHHAX
B rajy3i 010TeXHOJIOrIT pOC/IHH.
Tema 6. MikpokJioHaIbHE PO3MHOKEHHS POCIHH. (6 roAHH)

[TonsTrst MIKpPOKJIOHATBHOIO PO3MHOKEHHsI pociauH. OCHOBHI cTajil rpoLecy
MIKPOKJIOHAJILHOTO PO3MHOXKEHHsI Ta IXHS XapakTepucThka. MeToan iHyKiil
MHOKHHHUX TaroHis in vitro. Buxopucranas “mrydHoro Hacinus . Ilepearn i
OOMEKEHHST MIKPOKJIOHAIBHOTO PO3MHOYKEHHSI POCIUH TOPIBHSHO 3 TpajuLliiHuMU

wn



MeTOaMH BereTaTUBHOIO PO3MHOKEHHS. Eniminaris BIPYCIB npu
MIKPOKJIOHATLHOMY PO3MHOXKEHHI pociuH. Tepmoreparis.

Tema 7. BukopucranHs MeTOMIB KYJIbTYPU 1 Vitro JUIs TPOJYKIil Gionoriuno
AKTUBHUX PeYOBHH. (6 roAnH)

TToHSITTS BTOPMHHUX MeTaOOJITIB POCIMH, iX TMpaKTHYHE 3aCTOCYBAHHSI.
[TopiBHsiibHE 3HAYeHHS BUKOPUCTAHHS KYJIbTYPU [N Vitro sSIK METOAY OTpPUMAaHHs
O10JIOTTYHO AKTUBHHMX pPEYOBUH. bBIOCHMHTETMYHA 31aTHICTb KIITHHHUX KYJIbTYP:
(haxkTopu, 110 BIVIMBAIOTh HA MPOAYKTUBHICTb KyJIbTypH. [loHSTTS OloTpancdopmarii.
Cenekilisi  BUCOKONPOJAYKTUBHUX KIITMHHUX JTiHIH. KyJaeTypu i30/1b0BaHnx Ta
TPAHCTeHHUX KOpeHiB sik OlopeakTopu. [Ipukiaay KoMepUiiHOTO CHHTE3Y BTOPHHHIX
MeTabOoJIITIB 3 BUKOPUCTAHHSIM O10TEXHOJIOTTYHUX METO/IIB.

Tewma 8. KynpTypa 13071b0BaHUX MPOTOIUIACTIB Ta COMATUYHA TiOpUIM3ALLISl POCIIUH.
(6 roaun)

[TOHATTS POCAMHHOTO TMpoToIUIacTy. MeToau i30JI0BaHHS  [POTOTIACTIB
(MexaHluyHuil Ta (QepMeHTATUBHHUM; TXHI oOMexeHHs Ta mepeBaru). OCHOBHI cTall
fpoliecy BUAUICHHS npoTomiacTiB. [lpuHuunu GpopmyBaHHs KUBUILHUX CEPeloBULL
JUIsl KyJIbTUBYBaHHS mportoracTiB. OCHOBHI METOJIU KyJIbTHBYBAHHS MPOTOINJIACTIB
pociuH. OcHOBHI cTajii pPO3BUTKY MPOTOIUIACTIB Ta pereHepaiii 3 HUX POCIUH.
[lousitTs  comartnuHoi riOpuau3anii  pociuH. MeToau  IHIAYKOBAHOTO  3JTUTTS
npotorutactie. KnituaHi npoayktu ridpuauzanii. CUMETpHUYHI Ta acuMeTpUUHI
riopuan, nubpuan. Cerperailiss TeHIB TICHS 3JIUTTS MPOTOIMJIACTIB. Y CHAJKyBaHHS
HUTOIJIa3MATUYHUX TEeHIB TNpU COMATUYHIN ridpuausauii. Metoan cesiekiii Ta
ananizy comMatudHux riopuais. IIpakTHYHI MOXIMBOCTI 3aCTOCYBaHHS TEXHOTOTi
COMATUYHOI rOpuaM3alii.

Tema 9. I'enetruna tpanchopmartist pociaut. (6 roauH)

IousiTTs reHeTnyHoi Tpancopmallii pocanH Ta i posi st GyHaaMeHTaIbHOT
HAYKH 1 TPaKTUYHOTO BHUKOpPHCTaHHs. KymbTypanbHi acmekTH reHeTHYHO!
tpanchopmaitii.  Agrobacterium-onocepeKkoBaHa Ta npsima reHeTHUYHA
Tpancdopmaltis; IXHI 0COOJIMBOCTI Ta OCHOBHI Meroau. Tpancdopmauis in planta.
bynosa Ti- ta Ri-masmin. CelleKTUBHI MapKepHi TFeHM Yy CKJaji BEKTOpIB s
resetrunol  Tpancdopmarii. Pemoprepri renn. CrocoOW aHamizy TpaHCTEHHOI
npupoan  tpaHcopmoBaHux pociauH. CTBOpeHHS KYyJbTYp TpaHC()OPMOBAHUX
iKopeniB «hairy roots». JlocsirHeHHs Ta NMEPCHEKTUBH MPAKTUUHOIO BUKOPUCTAHHA
FeHeTHYHO MOJIM(IKOBAHUX POCIHH.

Tema 10. BukopucrtanHs METOMIB KYJbTYPH in Vitro Ta iHIIUX OIOTEXHOJIOITYHUX
MTXO0/1IB J1Uist 30epeKeHHsT POCIIMHHOTO reHOPOoHY. (6 roanH)

OcHOBHI criocobu  30epekeHHss  OIOpI3ZHOMAHITTS POCIIHH. Poub
010TEXHOJIONYHUX TIAX0/IB B 1K cuctemi. IlepeBarn ta 0OMeKEHHS BUKOPUCTAHHS
OaHKiB POCIMHHOTO Matepiany in vitro;, GaxTopu, 110 BIIMBAIOTH HA €(PEKTUBHICTH
TeXHOMOT1T. BUKOPUCTAHHS METO/IIB «ITOBIUIBHOTO POCTY» JJIsl TPUBAJIOTO 30€epiraHHs
KyJbTHBOBaHOTO MaTtepiany. KpiokoHcepBallisi sIK METOZA 30€pekeHHs eHO(OHILY
pocaud. MacirabHi  reHeTH4HI OaHKW in Vitro, OCOOJMBOCTI IX CTBOPCHHS,
MiJITPUMAHHS TA BAKOPUCTAHHS.



CTPYKTYPA EIAB‘IAJII)HOi ANCHOUTIJITHA
TEMATUYHUM IJIAH JIEKLIHA, CEMIHAPIB,
NPAKTUYHUX 3AHATH, CAMOCTIHHOI POBOTH

KinbkicTh rogun

Ne g = 2
Hasga = = = = s
3/1 = = - =i
i = o 2 3
15 2, s 2
o 3 = =
«
3micToBuii MoayJIb 1
OCHOBHI TEOPETUUHI Ta METOAOJIOTTUHI IIPUHITUITN
KYJIbTUBYBAHHS POCIMHHUX KIITUH 1 TKAHUH i1 VIlro.
Tema L. [TousTTS. ICTOPISI PO3BUTKY METOJI0JIOTTT KYJIbTypH 2 - - 2
1 [1 VIIro Ta OCHOBHI HANPAMKH CY4acHOT 0i0TexXHOJIOTT
) POCIIMH Ha 11 OCHOBI. )
Tema 2. Texnika KyJIbTUBYBaHHS in vitro. JXuBuIbHI 4 - - 2
2 | cepe/JoBHINA Ta IXHI KOMIIOHEHTH. Perynaropu pocty
POCIIMH.
3 Tema 3. TOTUIIOTEHTHICTH POCIMHHUX KIITHH. CUCTEMU 4 - - 4
© | KyJbTUBYBaHHs POCIMHHOIO Matepiaiy in vitro. -
4 Tema 4. Jlcamdepennianist Ta gudepeniialtis in vitro. 2 - - 2
77777 MeToa1 pereneparii pocsuH. N
Tema 5. CTabUILHICTH | MIHJIUBICTH TEHOTHITIB 4 - - 2
5 | kyapTuBOBaHMX KiIiTHH. COMaKJIOHAIbHA MIHJIUBICTB.
IHayKoBaHui in vitro MyTareHes.
Ccmuap 1 3a remamu 1-5, Teer 1 - 2 - -
l’azml 3a 3micToBHM Mojayiem | 16 2 ) 12

3micToBmit MOayIb 2

3acTOCYBaHHS METO/IIB KYJIBTYPH i1 Vitro B JOCIKEHHSX B raly3i 010TeXHOJIO0TIT POCIINH.

o | Tema 6. MikpoKiOHaIbHE PO3MHOXKCHHS! POCITHH. ) - - 4
: 7 | Tema 7. Bukopuctauus METOIB KyIbTYPH i1 Vitro juis 2 - - 4
POJIYKILT 01010TTYHO aKTHBHUX PEUOBHH.
g Tema 8. KyibTypa i301b0BaHHX IIPOTOIIACTIB Ta 4 - - 2
‘ coMaTHyHa ridOpu/IM3arisi POCIHH. i 1
g | Tema 9. l'enernina rpancdopmartis pociuH. 4 - - 2
Tema 10. Buxopuctanus MeTO/IIB KyJIbTYPH in Vitro Ta 2 - - b
10 | iHIMX OI0TEXHOJOTTYHHMX MX0/11B JUIsl 30€peKeHHsI
POCIMHHOTO TeHO(OH Y.
CeMinap 2 3a remamu 6-10, Teer 2 - 2 - -
l"mm 3a 3MICTOBHM MOJ1YJIeM 2 14 2 i 14
BCHOI'O 30 4 - 26




3MICTOBHUHA MOJIYJIb 1
KYJbTYPA POCJIUHHUX KJITHUH I TKAHUH IN VITRO

TEMA 1. Tousarrs, icTopisi pO3BUTKY METOJOJIOTII KYJIbTYPH in Vitro ta OCHOBHI
HANPSIMKH Cy4acHO1 010TeXHOJIOTT pociuH Ha iT OCHOBI. (4 TOAMHM)

Jexuisi 1. TTouarrs, icTopis po3BUTKY METOMOJOTIT KYJbTYpH i1 Vitro Ta OCHOBHI
HanpsiMKK cydacHoi 610TeXHOJIOTIT pociuH. (2 roAnHN)

3apaauHs Aasi caMmocTiiiHoi pobGorm (2 roawHuM) IcTOpis PO3BHUTKY METOIIB
KYJbTHBYBAHHS POCIMHHOIO Martepiany in vitro. OCHOBHI HAMpPSIMKU 1 JIOCSITHEHHSI
Cy4yacHoi 010TeXHOJIOr1T POCITUH.

Pexomennosana gireparypa: [3, 17, 56, 60, 61]

TEMA 2. Texuika KyJnbTHUBYBaHHSI in vitro. JXuBWIbHI cepenoBuina Ta IXHI
KOMIIOHEHTH. Perynsitopu pocty pociiuH. (6 TOJUH)

Jlekuist 2. TexHika KyJabTHBYBaHHSI in Vvitro. OCHOBHI KOMIIOHEHTH JKHUBUJILHUX
cepeoBUIL (2 TOUHN)

Jlexuist 3. Peryastopu pocty pociuH (2 roJiuHM)

JaBaanHs s camocTiiiHol podoTu (2 roauun) OCHOBHI KOMITOHEHTH KUBUIbHUX
cepejoBuill. OCHOBHI KJIaCH PEryJsiTOPIB POCTY POCAMH Ta iX BUKOPUCTAHHS B
KYIBTYPI in vitro.

Pexomengosana giteparypa: [1, 3, 4, 5-8, 40-42, 49, 55, 58, 59]

TEMA 3. TOTHITOTCHTHICTL POCTUHHUX KIITUH. CHCTEMH KyJbTHBYBAHHS POCIMHHOIO
Matepiany in vitro. (8 roauH)

Jlexuist 4. TOTUIOTEHTHICTh POCIUHHUX KJIITUH. KamocHi Ta cycneH3iiiHi KyJIbTypi.
KynbTypu reHepatuBHUX TKAHUH POCIHH. (2 TOJIMHM).

Jlexuin 5. KynpTypu i301b0BaHUX opraHiB pociuH. KynbTypn imMoOini30BaHux
KJITHH. (2 TOIUHU).

3apaanas s camoctiiinoi  podoru (4 romuuu) TlOHATTS TOTUIIOTEHTHOCTI
POCJIIMHHUX KJITHH Ta 11 eKcriepuMeHTalbHl jokaszu. [lopiBHsIbHA XapakTepucTHKa
KOMEPLIMHUX CHCTEM KYyJIbTHBYBAHHS KQJIFOCHUX Ta CYCIEH3IHHMX KyJIbTyp.
KyapTypu 130750BaHUX OpPraHiB Ta iMOOLTI30BaHUX KJIITHH POCIIUH K O10peakTopH.
PexomennoBana jiteparypa: [3, 5-8, 23, 24, 28, 30]

Tema 4. Jlenudepenianis Ta mudepenuianis in vitro. Metoan perenepartii pocinH
(4 roHNm)

Jlexmin 6. Jlenudepenmiamis ta audepenmianis in vitro. Metoau perexepauti
pociiuH (2 roAnHN).

Japaanus AJasi camMocTiiinoi podoru (2 romunu) Backymsipna audepeniiaiuis Ta
criocodbu 17 KibKICHOT Ta SKiCHOI omiHKH. [TopiBHsUIbBHA XapaKTepUCTHKA OCHOBHHX
HUISIXIB MOp(oTreHesy in vitro.

PexomennoBana aiteparypa: [3, 5-10, 22, 26, 28, 29, 31, 33, 53]



Tema 5. CraOiabHicTe 1 MIHJAMBICTD  TI'EHOTHINB  KYJbTHBOBAHMX  KJITHH.
ComaxnonanpbHa MIHIUBICTB. [HAYKOBaHW in vitro myTtarenes. (6 ToJIMH)

Jlexniss 7. CraOuibHicTh 1 MIHJMBICTD TE€HOTHIIB  KYJbTHBOBAHUX  KJTITHH.
ComakJioHaJlbHA MIHJIMBICTh. (2 TOJUHU).

Jlexuin 8. lnaykoBanuit in vitro mytarenes. Kiitunna cenexuis. (2 roamHm ).
3apaanns Aas camMocTtiiiHoi podorun (2 roaunu) ComakyIOHAIbHI Bapiantd s
MPaKTUIHOTO 3acTocyBaHHs. [lopiBHsIIbHA XapaKTepUCTHKA CHUCTEM KJIACHUYHOTO
MyTareHesy Ta MyTareHesy in vitro. ITlopiBHsIbHA XapaKTepUCTHKA BUKOPUCTAHHSI
COMAaKJIOHAIbHOT MIHJIMBOCTI, IHIYKOBAaHOIO MyTareHe3y Ta CHCTEMH 3BOPOTHHMX
CXpelryBaHb IMPU CTBOPEHHI FreHETUYHUX BapIaHTIB 3a OJIHIEI0 03HAKOIO.
Pexomeniopana jiteparypa: [1, 3, 8]

Ceminap 1. Temu 1 — 5 (2 ronunn)

3MICTOBUN MOJIYJIb 2
3ACTOCYBAHHSI METOMIIB KYJIBTYPH IN VITRO B TOCJIJIKEHHSX
B I'AJIY3I BIOTEXHOJIOI'Ti POCJIMH

TEMA 6. MikpokijioHaJIbHE PO3MHOKEHHS POCIUH. (6 TOJI1H)

Jlekmist 9. MeTo/J0JI0TIYHI TPUHIUIKM Ta OCHOBHI eTalnd MIKPOKIOHATILHOIO
PO3MHOKEHHSI POCIHH (2 TOAUHH).

Jdexmist 10, KOoHTpoJIb SIKOCTI POCIMHHOTO Marepiajly MNpH MIKPOKIOHATbLHOMY
po3smHoxkeHHI. «lIITyune HaciHHs» (2 TOUHN).

JapaanHs s caMocTiitHOT podoTH (2 roguan) OCHOBHI cTalil MIKPOKIOHAILHOTO
posmHoKeHHs. O310pOBJIEHHS POCIIMHHOTO MaTepiany. MeToau ejliMiHallil BIpycCiB.
PexomenoBana aireparypa: (2, 3, 4-8, 11, 12, 16, 32, 36, 38, 39, 47, 48, 52, 62,
63]

TeEMA 7. BukopucranHs METOAIB KYJbTYpU In Vitro s NPOAYKIii O1010ri4HO
AKTUBHUX PEYOBUH. (6 TOJMH)

Jleknin 11. BukopucranHs MeTOJIB KyJIbTYPH in Vitro JUis NPOJyKili O107011HHO
AKTHBHUX PEYOBHH. (2 TOJAMHN)

3apaanus s camocrtiiiHoi podoru (4 roaunu) OCHOBHI eTanu TEXHOJOTI]
KOMEPIIIAHOro CHHTe3y BTOPUHHUX MeTaOOJITIB 3 BUKOPUCTAHHIM KJIITHHHUX
KyaeTyp. [lopiBHsUIbHA — XapakTEepUCTHKA CHCTEM  MacoBOro  KyJIbTHBYRAHHS
POCIIMHHUX 1 MIKPOOHHUX KJIITHH.

PexomenoBana Jjireparypa: [1, 8, 16, 23, 27, 43, 44]

TEMA 8. KynbTypa i30750BaHHX MPOTOIUIACTIB TA COMaTHUYHA TiOpUAM3allis POCINH,
(6 TOIMH)

Jlekuis 12. Kynbrypa 1307b0BaHUX MPOTOIIACTIB POCIUH. (2 FOJIMHN)

Jexuin 13. Comarnuna ribpuausantis pociauH; il MOXKIMBOCTI Ta oOMexeHHs. (2
FTOJUHM)
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Japaauns aast camocriiiHoi po6orm (2 roxumnu) [emernuna Ta Qizionoriuna
KOMIIJIeMeHTallisi npu Bidopi coMaTudyHuX TiOpuaiB. CoMaTudHi TiOpUIM pPi3HUX
BUJIIB  POCIMH JUIS I1Jed (yHIaMEHTAJIbHUX JOCHIDKeHb Ta [MPaKTUYHOTO
BHKOPHCTAHHSI.

PexomennoBana giteparypa: [8, 13, 18, 19, 34, 35]

TeMA 9. I'enctuuna Tpancdopmauist pociut (4 roauHu)

Jlexnisi 14. TloHsTTs reHetndHoi TpaHcdopmanii pocsMH Ta 11 OCHOBHI METOM.
IlpakTudHe 3Ha4YeHHs Ta OCHOBHI JIOCSTHEHHS TEXHOJIOr(T TpaHcdopmarii.
KynbTypaibHi OCHOBH POOIT 3 FeHeTHUHOT TpaHcpopMallii pocinH. (2 roiuHm).
Japaanust s caMocTtiiiHoi  podorm (2 romunu) TpansientHa excripecis
MepeHeceHnx TeHiB; 11 OCOOJMMBOCTI, MepeBaru Ta OOMEKEHHs. 3acToCyBaHHS
TPAH3i€HTHOT  eKcrpecil B CydacHUX  OIOTEXHOJOTIYHUX — JIOCHI/DKCHHSX — Ta
BUPOOHUIITBI.

PexomennoBana aitepartypa: [8, 14, 15, 20, 21, 37, 45, 46, 50, 51]

TEMA 10. BukopucranHs MeTOIB KYJbTYPU i1 Vifro Ta THIIMUX OI0TEXHOJIOTIHHUX
MTIXO1B JUIs 30€PEIKEHHsI POCIIMHHOTO reHO(POH Y. (4 TOAMHM )

Jlexuist 15, BukopucranHs MeTOMIB KYJbTYPHU i1 Vitro Ta IHIIMX O10TEXHOJIOTIHHUX
MIX0/1iB 115 30epeIKeHHs] pOCTUHHOTO reHo(GoHy. (2 TOAUHN )

3apaanua  aas camocriitHoi  podorm (2 romunu) [lopiBHsnbHUE  anani3
0cobMBOCTEl 30epekeH s 010pI3HOMAHITTS POCIHUH N Situ Ta ex situ.
PexomennoBana aiteparypa: [4, 8, 25, 39, 54, 57, 64]

Cewminap 2. Temu 6-10 (2 ronunm)

KOHTPOJIb 3HAHB I PO3ITOAL BAJIIB, SIKI OTPUMYIOTH
310BYBAUI

KoHTpo/b 3iHCHIOETHCS 38 MOJYJIbHO-PEHTHHIOBOIO CHCTEMOIO. Y 3MICTOBHH
MOyIIb 1 BXoasTh Temu 1-5, y 3MicToBui Moaysb 2 — TeMu 6-10. Buan Kontposio -
noTouHuii i migcymkoBuii. IToTOUHUN KOHTPOJIb 3AIHCHIOETBCS I 4aC IPOBEICHHS
HABUAJNLHUX 3aHITh 1 Mae Ha MeTi peryJisipHy IepeBIpKY 3acBOCHHsS CiyXadamu
HaBuanLHoOro Marepiany. @opmH  MPOBEAEHHS MOTOYHOIO KOHTPOJIO Mijl  Hac
HABYAJILHUX 3aHATH. YCHE ONWTYBAHHS, TECTOBHH KOHTPOJb, CAMOOLIHIOBAHH,
neperipka NpakTHYHUX HaBUYOK.

OuinoBanHs 32 (opMaMHU NOTOYHOI0 KOHTPOJIIO:

{ 3MmicTOBMIE MOJLYJIb | 3MICTOBHI MOJLYJIb 2 Jamik | Ilizcymkosa
Makcumannna | Torounnit | Teer 1 | TloTounwi Tecr 2 OLiHKa

| KUIBKICTh KOHTPOJIb KOHTPOJIb -

| Ganis 10 20 10 20 40 100
 Cywma |30 30 40 00
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Jlns acnipanTiB, siKi HaOpayM 3a pe3ylbTaTaMM KOHTPOJIO Y JIBOX 3MICTOBHX
MOJYJISIX CYMapHO MEHIIY KIUJIBKICTh OajiB, HDK KpUTHUHHN MiHiMym 20 Oalis,
IIPOXOJKEHHSI J10JaTKOBOIO TECTYBAaHHSI € OOOB’SI3KOBUM JUISI JIOMYCKY 0O 3aiKYy.
3arajibHa OUIHKA 32 BUBYEHHS KypCY CKJIQIa€ThCs 13 CyMH OIIHOK, OTPUMaHUX MpH
MOTOYHOMY KOHTPOJI, Ta OLIHKH, OTPUMaHOT Ha 3aJliKYy.

[lIxana oniHIOBAHHA aKaJeMiYHOT YCIIIIHOCTI acHipanTa

PiBeHb Orinka O1iHKa 32 HalliOHAJILHOIO
JIOCATHEHD €KTC/ mikasoro (National grade)
(Oasn 3a ECTS
OCRITHIO [cnuT, 3anik
NiSIBHICTE) nudepeHifoBaHmii 3a1iKk
90 — 100 A BiaminHo (excellent)
BIZIMIHHEC BUKOHAHHA 3 HE3HAYHOKO KUIBKICTHO
MOMMUJIOK
82 -89 B ay:xe goope (very good)
BHULIC CEPEAHIX CTAHAAPTIB, aJI€ 3 ACKIJIbKOMA
IMOMHUJIKAMH
75 - 81 C aoope (good) 3apaxoBaHo

B L[IJIOMY 3MICTOBHA i MpaBuiibHa podoTa 3
MIEBHOIO KIJIBKICTIO 3HAYHUX MOMUIIOK

66 — 74 D 3a/10BilJIBHO (Satisfactory)
HEIoraHo, ajie 3a 3Ha4YHOI KIJbKICTIO HEJIOMIKIB
60 — 65 E J0CTAaTHBLO 3a10BiJIbHO (sufficient)

BMKOHAHHS BIINOBIZa€ MiHIMAJILHUM KpUTEPisiM

35-59 FX He3a0BiIbHO (fail)
3 MOKJIMBICTIO MOBTOPHOTO CKJIQ/IaHHS ICIUTY
a00 3aJliky o
1-34 F He3a10BiabHO (fail) He 3apaxopato
3 000B’A13KOBUM MOBTOPHUM BHBUYEHHAM
JUCIUIITIHU

MeToan HABYAHHS
[TosicHIOBAILHO-1TFOCTPATHBHI, YaCTKOBO-TIOIITYKOBI, TOCIITHUIIBKI.
Texuiuni 3ac00M HABYAHHS
IIpoekTop MybTUMEIIHHHI; HOYTOYK.
MaTtepiajibne 3a0e3nev4eHHsl JUCUHILIIHH
Ay uropii, 1abopaTopHi MPUMIlIEHHs BIJ1TY TeHeTHUHOT 1HkKeHepii.
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