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Poboua mnporpama HaBYajnbHOI IUCHUIUTIHU «bioTexXHOJOriUHI migxomu 10
MOKPALeHHs. 3[0POB’sl JIIOAMHW» Ul 3100yBayiB BUILOI OCBITH CTYIEHS IOKTOP
¢imocodii ramysi 3HaHb 09 «bionorisy 3a cnenianpHicTiO 091 «biosoris Ta 6Gioximisy»
3a npodinsmu  miArotoBkH «biotexHomorisiy, «lluronoris, KiiTMHHA Giosoris,
ricrosorisy, «Pamio0ioorisy.

7 6epe3ns 2023 poky — 18 c.

Ykianau nporpamu:

Karepuna JINCTBAH, N
C.H.C. BIIJILTY FT€HeTUYHOT 1HXeHepil ” / P
IKBI'T HAH Vkpainu, k.6.H. 7

(miarnuc)

PoGoua mnporpama aucuurutinyd «biOTeXHOJOrIUHI MAXOMU 10 MOKpAIEeHHS
3[0pOB’sl JIOAMHW» cXBajeHa Ha 3aciganHl BueHol paau IKBI'T HAH VYkpainu
(mpotokox Ne 7 Big 27 numas 2021 poky).

B 3B’s3Ky 3 BHECEHHSIM 3MiH JI0 TIepeNiKy Taiy3ed 3HaHb i CIelliaJbHOCTEH, 3a
SIKUMHU 3JIIACHIOETHCS TIATOTOBKA 3700yBaviB BHINOI OCBiTH (moctanoBa KMY Bix 16
rpyans 2022 p. Ne 1392), BHeceHO BiANOBIHI 3MiHH 10 PoOOYOl IpOrpaMu AUCLUILTIHUI
«bloTexXHONMOTIYHI MIXOMM O TIOKpAIEeHHS 370pOB’S JIOJWHH», L0 CXBAJEHO Ha
3aciganHi BueHoi paau IKBI'T HAH Vkpainu (npotokosn Ne 2 Bix 7 6epestst 2023 poky).

PoGoua mporpama mucuuniinu «bioTeXHOJOTrIYHI MiIXOAW 10 MOKpAIIEeHHS
3JI0pOB’sl JIIOAMHM» pO3MNIAHYyTa Ta CXBajeHa Ha 3acilaHHi BiJUIiIy TI'€HEeTHYHOI
imkenepii IKBI'T HAH Vkpainw.

3aBigyBau Bigaity akag. HAH Ykpainu L/ a4 c—Mukona KYUYK

{ (minmuc)

6 Oepesns 2023 p.



BCTYII

Hapuanpna gucnumiiHa «b10TEXHOJIOTIYHI MAXOAU 0 MOKPAIIEHHS 3J10POB’S
JIOVHIY € CKJIAJOBOIO OCBITHRO-HAYKOBOI MPOTpaMH MiATOTOBKH 3700yBaviB BHUIIOT
OCBITH CTYIICHs JoKTopa ¢igocodii ramysi 3HaHb 09 «biosoris» 3a crneriaabHICTIO
091 «bioyoris  Ta OioxXimis» 3a TPOPUIIMH MIATOTOBKH  «bB1OTEXHOJOTISH,
«IduTtomoris, KIiTHHHA 010JI0TIs, TICTOJOTL» Ta «Pamiobioorisy 1 € JUCIHUILIIHO 3a
BUOOPOM acIipaHTiB.

Buknamaersest Ha Il xypci acmipantypu B o0cs3i — 40 rogun (1,33 kpeantu
ECTYS), 3okpema: nekmii — 30 roguH, ceMiHapu — 4 TOAWHH, caMOCTiliHa pobOoTta — 6
roguH. Y Kypci mependadeHo 2 3MICTOBHX Moyii. JIMCHMIUIIHA 3aBEpUIYETHCS
IU(EpeHLIHOBAHUM 3aTIKOM.

Merta qMCHUMIUIIHM — OTPUMAaHHA 3HAaHb 11010 OCHOBHUX TOHATH, CTpATEriil Ta
MIIXO0/JIB BUKOPUCTaHHS Cy4YaCHHUX OIOTEXHOJIOTIM JJi1  TMOKpAIEHHS 3J0pOB’s
JIOJVHM, B MIEPILY Yepry, HUIIXOM CTBOPEHHS Ol0papMalileBTUYHUX Iperaparis.

3aBraHHs —

1. Jatu ysaBJIEHHS TMPO TMOHATTS, ICTOPII0 PO3BUTKY Ta OCHOBHI HANPSIMKH
dapmaneBTHYHOI ~ O1OTEXHOJIOTIi;  MO3HAMOMHUTH 3  Cy4acHUM  CTaHOM
dapmaneBTUYHOI ragy3i CBITY Ta YKpaiHu 1 MiclieM B Hii GiodapManieBTUUHUX
Mpenaparis,

2. Jlatm ysBIEGHHS TpO e€Tamu pPO3poOKH 1 BIPOBAKEHHS JIiKiB, MICIE B IHX
npoiiecax 010TeXHOJIOT1];

3. Tlo3HaliloMUTH 3 OCHOBHMMH OI10TEXHOJIOTIYHHUMH CHCTEMaMHU IPOIYKIIii
01ogapmalieBTUKIB (pPOCIHHHI, OaKTeplaiabHl, TpUOH1, TBAPUHHI Ta 1H..);

4. CdopmyBatu ysBICHHS MpPO OIOTEXHOJIOTIYHI METOAM BIUIMBY Ha 3J0pPOB’S
JIOJIMHY , HE OB’ A3aH1 3 MPOAYKIIi€r0 010(hapMalieBTUKIB,;

5. Tloznaiiomutn 3 cucremor0 GMP BUpOOHUIITBA 1 KOHTPOJIIO SIKOCTI JIIKAPCHKUX
3aco0iB; JaTu YSABJICHHS TMpo OIOTEXHOJIOTIUHI JIKApChKi TpemapaTtd Ta
Olocumissipy.

B pe3ynbrari BUBUEHHS HaBYAJIBHOI TUCIUILTIHU acIlipaHT MOBUHEH

3HATH:

~ OCHOBHI MOHATTA Ta HANpPSMKH BUKOPHCTAHHS O10TEXHOJIOT1A JJIsi MOKpAIECHHS
3710pOB’Sl JIFOJIUHU

~ OCHOBHI O10TE€XHOJIOTTYHI CUCTEMH MPOYKILIi O10(hapMalleBTHKIB

~ OCHOBHI METOJY BIUIMBY Ha 3J0POB’S JIIOJWHU, HE IOB’S3aHi 3 MPOIAYKIIEIO
610¢hapMalleBTUKIB

— eTanu po3poOKH 1 BIIPOBAKEHHS JIIKIB Ta MICIIE B IIbOMY MpOILieci O10TEXHOJIOTIH,
OCHOBHI MOHATTS cucteMu GMP BupoOHUIITBA.

BMIiTH:
~ XapaKTepu3yBaTH Cy4aCHUM cTaH (hapMalleBTHUHOI Tayly3i B CBIT1 Ta YKpaiHi Ta
MicIie B Hii 0i0(apmMareBTHKIB



~ HaBOJUTH MPHUKJIAAM HAsBHUX HAa PUHKY Ta MOTEHUIHHUX OlodapMaiieBTHKIB,
XapaKTepru3yBaTH MEXaHi3M iX Jii Ta Cloco0u MPOaYKIIii.

— TIpOBOAWTH 1HQOpPMAIIIMHUM TIOMIYK Ta CaMOCTIMHO BHBYAaTH HAyKOBY
JiTepatypy B Taiy3i (dapmareBTHYHOI O10TEXHOJOrIi, aHaJdi3yBaTH Ta
IHTEpIIPETyBaTH OIyOJIIKOBaH1 pe3yJIbTaTH;

—~ BECTM HAyKOBI JUCKYyCii 3 THUTaHHS 3HA4YeHHA Ta poJii  ¢dapMaleBTUYHOT
O10TEXHOJIOT11 JJIsI 370POB’ S JIFOIUHHU.

BOJIOAITH: HAaBUYKAMHU CaMOCTIHHOI poOOTH 3 HAyKOBOIO JIITEPATYpPOIO, MOIIYKY
Ta aHaizy iHpopMmallii 3 Mepexi [HTepHerT.

Micue maucuMmiaiHuA (6 cmpykmypHo-102iunill cxemi ni02omosKku Gaxisyie
8I0N0BIOH020 HANPSAMY NiO20MOBKU).

Hapuanpna mgucrumiiina «biOTEXHOJOTIYHI MIAXOAW IO TOKPAIIEHHS 370pOB’S
JIOJIMHW» € HaBUYaJIbHOI JHUCIMIUIIHOIO 3a BHOOPOM acHipaHTIB MporpamMu
MiJTOTOBKK 3700yBaviB BUIIOI OCBITH CTYIEHS NOKTOp (inocodii ramysi 3nanb 09
«bionoris»  3a cnemanpHicTIO 091  «bionoris» 3a  mpodimeM  MiATOTOBKU
«biloTexHoMOr15».

JlucuuIuiiHa BUCBITIIOE 3arajibHI TEOPETHYHI MPUHIUMIINA 1 TMPAKTAYHI IMAXO0IU
BUKOPHUCTAHHS Cy4acHUX O10TE€XHOJIOTIN JI0 MOKpAIICHHS 3/I0pOB’Sl JIOJUHU, B TOMY
YUCIl TMpU BUPOOHUITBI OloapMaileBTHKIB; €Talu pPO3POOKH, BUPOOHUIITBA Ta
BIIPOBA/DKEHHS JIIKIB, MICIE€ B I[bOMY Mpouecl Ol0TEXHOJIOTii; 3HAYEHHS
MOCTTPAHCIAUIMHUX 3MIH OUIKIB B Mpoueci po3poOKHM Ta BUKOPUCTAHHS
OlodapmalleBTUKIB;  ONKHCY€  Pi3HI  OIOTEXHOJOTIYHI ~ CHUCTEMH  MPOJIYKLIi
O10TEXHOJIOTTYHUX IpPEenapariB; Cy4acHU CTaH BUPOOHUIITBA 010(papMalleBTHKIB Ta
KOHKPETHI NMPUKJIAIU TaKUX MPErnapaTiB.

3B’9130K 3 iIHIIUMH JUCHUTLIIHAMH.

HapuanpHa mucnurmuiiHa «b10TEXHOJIOTIUHI MIAXOAW JI0 MOKPAIICHHS 310pOB’s
JTOMWHW» € 0a30BOI0 JUIsl 3aCBOEHHS 3HAHb Ta BMIHb y CHCTeMI MpodeciiHoi
MiJITOTOBKK 3/100yBadiB BHUIIOI OCBITH CTYNEHs JOKTOpa (inocodii 3a CreriaibHICTIO
091 bionoris 3a npodinamu marotToBku «bioTexHomorisy, «lluTosmoris, KITHHHA
61oJ10T1s, TicTONOTIS» Ta «Pamgio0100Tis» 1 TICHO MOB’sI3aHa 31 3MICTOM HU3KH 1HIIAX
JTUCIUIUTIH, IO BXOASATh JO CKJIaJy OCBITHBOI MPOTpaMu, 30KpeMa TaKHX SK
«TeopeTnuHi OCHOBH Ta MeTOAU O10TEXHOJOrIi pociaun», «KIITUHHA Ta T€éHEeTUYHa
1HXKEHEePIsl pOCIuHY, «JIiIkapchKi pOCIUHU B 010TE€XHOJIOTTUHUX JOCIIIKCHHSIX.

MNPOI'PAMA HABYAJIBHOI JUCHUILIIHA



3micToBuii Mmoayab 1. [loHATTS, cydacHWil cTaH (apmMakoOIOTEXHOJIOTIH, BIUIMB
O10TEXHOJIOT1# Ha IPOIIeC pO3POOKH HOBHUX JIIKAPCHKUX MpernapaTiB

Tema 1. IloHATTS, icTOpis PO3BUTKY Ta OCHOBHI HampsMKh ¢hapMaleBTHYHOT
0ioTexHOoJI0rI1 (2 TOqUHM)

OcHoBHI TOHSTTS (hapMareBTUYHO1 010TEXHOJIOT11. Tepminu
«Ol0apMalileBTUKN»,  «OIOTEXHOJOTIYHI  JIKH»,  «OIOJMOTIYHI  MpemapaTuy,
«O10TeXHOJIOTIYHI MPOAYKTH» Toulo. ['onoBHI pucu 6iodapmaneBTHKIB. [cTopuunmii
aCmeKT TOsSBH 1 pO3BUTKY (apmareBTHUHOT OiotexHonorii. Ilepmn npukmagu
3aCTOCYBAaHHS 010TEXHOJOTIYHHUX MPOIIECIB 10 BUPOOHHIITBA JIIKIB.

Tema 2. CyuacHuii ctan (papMarieBTUYHOI raixy3i B CBiTI Ta B YKpaiHi Ta Miclle y Hiif
61odapMareBTUKIB (2 TOAMHH)

OO6csru cBITOBOrO (papManeBTUYHOTO PUHKY Ta PUHKY YKpainu. Tenmeniii
pPO3BUTKY, (pakTopH, MmO BIUIMBaIOTh. OCHOBHI BUpOOHUKH. KidbKiCHI MOKa3HUKH
(KITBKICTH MpernapariB, cyOcTaHIii Toio). biogapmaiieBTHK Ha pUHKY — iX MiCIE 1
o0caryu BUpOOHHUIITBA.

Tema 3. Etanu po3poOKM 1 BOpPOBaKEHHS JIIKIB, MICIE B IIbOMY IpOIIeci
0610TeXHOJIOT11 (4 TOAUHH)

[Tomyk mepcrneKTUBHUX CHOJIYK 3 MOTEHLINHO JIKYBaIbHOIO Ai€t0. JIoKIiHIuHE
BUBYEHHS O10JIOTIYHOI AKTUBHOCTI Ol0OJIOTIYHO-aKTUBHUX pPEYOBUMH. Bu3HaueHHsS
TepaneBTUYHOI €(PEKTUBHOCTI Ipemnapary Ta KWOro BIUIMBY Ha CHCTEMH OPraHi3My
MOXJIMBUX  TOOIYHUX  peakuliid, TOKCHUKOJOIrIYHI  JgociijpkeHHs.  KuiHivHi
BUINIPOOYBaHHS HOBOI JIIKAPCHKOI pEYOBUHH, iX (ha3u.

Tema 4. Cuctrema GMP BupoOHHUIITBA 1 KOHTPOJIIO SKOCTI JIKAPCHKUX 3acO0iB.
BioTexHOJI0T1UHI JIIKAPCHKI TpenapaT Ta 0i0CUMiIApH (2 ToHHN)

Cucrema GMP BupoOGHHUIITBA 1 KOHTPOJIIO SIKOCTI JIKAapChKUX 3aco0iB,.
3aKOHOJIABCTBO 1 MPOIIEAYPH PEECTPAILlii JTIKAPCHKUX MpernapariB, iX 0COOTUBOCTI JIJIs
6iodapmarnieBTukiB. [loHATTS «Olocuminsip» Ta «0i00eTTEep», 3aCTOCYBaHHSA y
JOKYMEHTAIIi1 Ta MPaKTHII.

Tema 5. Etanu OiocuHTe3y O11Ka SIK MIILIEHI 711 pO3pO0KH HOBUX O10(hapMalieBTHKIB
(2 rogunm)

Etanu Giocunte3y Ouika. [Iponecunr MPHK, crumaiicunr, nomiaaeHiyBaHHs 1
TepMIHaILllg TPAHCKPUIILIL SIK MIIIEH1 Uil [ii JiKkapchbKux mpemnapartis. [Ipenapatu Ha
ocHoBHi siBuia PHK-intepdepenuii. PegaryBanns MPHK, 3minu iioro marrepny sik
MapKep HU3KH 3aXBOPIOBAHb.

Tema 6. [locTrpancisiiiiHi 3MiHA O1IKIB 1 1X 3HAYEHHS] B pO3pOOIll Ta BUKOPUCTAHHI
OiodapManeBTUKIB (2 TOJAMHH)



OcHoBHI BUAM 1 (QYHKIIT PI3HUX MOCTTpHACISILINHUX Moaudikaiiii Oinka, iX
3B'S30K 3 XBOpoOamu, peryssipHuii xapakrtep. @ochopuitoBanHs, yOIKBITUHYBaHHS,
HITPOTUPO3WIIOBAHHS O1IKiB. MeTUIOBaHHS Ta aleTHIyBaHHS IICTOHIB, MHOTO
PETYJIATOPHA POJib, MIPETMapaTH, IO BIUTMBAIOTH HA IIi MPOIECH. [ MKO3WIIOBaHHS Ta
HOT0 BaXXJIMBICTh IpH MpOoAyKIlii 0iodapmarieBTuKiB. ['mkodopmu. [HXeHEpis mocT
TpaHcsAiHMX ~ Mmoaudikarii.  JlapOemoetwun.  ITy4yHi  mocTppaHCISIiNHI
Moaudikalii, TeriIroBaHHA 1 MOro 3acTOCYBaHHA B CydyacHid QapmareBTHIL.
BuxopucTtanss moiiokca3oiHiB Ta MoxicaxapuiiB.

3microBuii Moayab 2. Cucremu mpoaykuii 6iodapMareBTUKIB Ta O10TEXHOJOTIYHI
METO/IY BIUTMBY Ha 37J0POB’S JIOJUHH, HE TIOB’A3aH1 3 TPOAYKIIIE€I0 OKPEMUX PEUOBUH

Tema 7. 3aranmpHa XapakTepuCTUKa  OIOTEXHOJIOTIYHUX CHCTEM  MPOAYKIIi
0ioapmarieBTHKIB (2 roauHH).

[Tponaykiiis 6iogapMalleBTHKIB T€HETHYHO-3MIHEHUMHU OpraHi3MaMu. 3arajbHa
cxemMa TIpolleCy CTBOPEHHS TE€HETUYHO-3MIHEHUX  OpraHizMmiB. OTpuMaHHS
130JIbOBAHOTO T'€HA, BBEJICHHS T'€Ha Yy BEKTOpP, Oy/i0Ba BEKTOpa, MEPEHOC BEKTOpA B
oprasism, Bi10ip TpaHCPOPMOBAHUX KIIITUH Ta OPTaHI3MIB.

Tema 8. bakrepianbHi Ta rpuOHI cUCTEMHU MTPOIYKIIii O10(hapMaIeBTUKIB (2 rOAMHH)

OcHoBHI c(epu BUKOPUCTaHHS MiKpoopraHi3miB. llepeBarn Tta HeAONIKH s
npoaykii 0iodapmaneBTukiB. KuilikoBa nmajinuka sk HalyacTiille BAKOPUCTOBYBAHU M
MIKPOOPTraHi3M JiJIsl IPOAYKIIi TEpaneBTUUHUX OUIKIB, IpUKIaau OlopapMalleBTUKIB,
0 TPOJYKYIOThCS HEHO (KEMiBaHC, HEYNOIrEeH, peTeria3a Ta iH..). ['paMmo3uTHBHI
OakTepii B mpoaykuii OiodapmaneBTUKIB. MIKpPOCKOMIUHI TPUOKH I MPOIYKIIi
TepaneBTUYHUX OUIKIB — MUBHI APDKIKI (peKoMOiIBaKC, perpaHexc), mivis (IIaHBak,
HAHOTIA), AUMOPGHI APLKIKI. [ TiKOIHXKEHEPish MIKpOOPTaHi3MiB.

Tema 9. PocivHu sIK IPOIYIIEHTH TEPANEBTUYHO 3HAYUMHX CIIONYK (4 ToauHM).

3aranpHa XapaKTEPUCTHKA POCIMHHUX CHUCTEM MPOIYKIli Oi0(hapMaiieBTUKIB,
iX mepeBarn Ta HEAONIKH. BuKOpHUCTaHHS JUIsl MPOAYKINI IHTAKTHUX POCIIHH,
IPOJAYKIliE B HUX AHTHUTUI, KOMIIOHCHTIB BaKI[MH, 1HIIUX TEPAIEBTUYHUX OLIKIB.
OTpumaHHS IETUYHUX J00AaBOK B POCIMHHUX CHUCTEMax (TaymaTwH, Opa3eiH T a iH.).
BUKOPUCTAHHS PI3HUX THITIB KyJbTYyp IN Vitro mis nmpoaykiii 6iohapMaIeBTHKIB — SIK
O1IKOBOI MPUPOJIU, TAK 1 BTOPUHHUX METAOOIITIB.

Tema 10. Cuctemn npoxaykuii OiodapmareBTHKIB, 110 0a3ylOThCS Ha TBapUHHUX
KJIITHHAX Ta TPAHCTCHHUX TBApHHAX (2 TOHHM)

3aranpHa XapaKTEpPUCTHKA MPOAYKIIMHUX CHUCTEM, iX TepeBard Ta HEIOJIKH
OCHOBHI HITaMM KJITHH, 110 BUKOPUCTOBYIOTHCS — KJIITHHH SIEYHUKIB KUTACHKOTO
xoMm’stuka (CHO), minii kmitun moauau (HEK293, HN-1080). IMpuknaau npemnaparis,
0 TPOAYKYIOTBCA TaKMMH cucteMamu (TemuiOpa, jopHaza anb(da, OBITped,
imypcynbdaza Ttomo). TpaHcreHHi TBapwHM B TPOAYKIi OiodapMaiieBTHKIB.
[Tpenapatr ATpuH.



Tema 11. be3kniTUHHI CUCTEMHU MPOAYKIlT Ta OGIOTEXHOJIOTIYHI METOJW BIUIMBY Ha
3I0pOB’SI JIIOJIMHU, HE TTOB’sI3aH1 3 IPOAYKII€r OiodapmaneBTUKIB (4 ToIHHA)

besxmiTuHHI cucTeMu NpoayKilii 010dapmarieBTHKIB, iX 0COOJIHUBOCTI, IEpeBaru
Ta HEAONIKH, TPUKIAAW TMPOTEiHIB, TMPOAYKOBAHMX HUMH; TEPCICKTHBH
3actocyBaHHs. ['enHa teparis. EnmireHernuna tepamnis. [Ipemnapatu Ha OCHOBI T1a3Mijl.
Kcenobionorisi.



CTPYKTYPA UHAB‘IA.JII)HOi JANCHUTIITHA
TEMATUYHUN TIJIAH JIEKIIH, CEMIHAPIB,
ITPAKTUYHUX 3AHATH, CAMOCTIMHOI POBOTH

KinbkicTh roann
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3microBuii MmoayJs 1
[TonsTTs, cyyacHuit cran hapmMaxoOi0TEXHOJIOT1H, BIUTUB 010TEXHOJIOT1H Ha
polec po3pOOKK HOBHX JIKAPCHKUX MpenapaTiB
1 Tema 1. IToHATTS, icTOpisS PO3BUTKY Ta OCHOBHI HAIPSIMKH 2 - - -
(hapmareBTHUHO1 O10TEeXHOJIOT11
9 Tema 2.. qugCHHﬁ CTaH (i)apMaueBTI/IqHO:l' raiysi B CBIiTi Ta B 2 - - -
VYkpaiHi Ta Micuie y Hiit 6ioapmaleBTHKIB
3 Tema 3. Etanu po3poOKu i BHPOBAKEHHS JIKIB, MICIC B 4 - - -
1[bOMY TIpo1ieci 010TEeXHOIOT1{
Tema 4. Cucrema GMP BHpOOHHIITBA 1 KOHTPOJIO SIKOCTI 2 - - -
4 | nmikapchKuX 3aco0iB. BIOTEXHOJOTIUHI JIIKAPChKI Mperapar
Ta 610CHUMITISIpU
5 Tema 5. Etann 6iocunTe3y OinKa SK MIIICHI Ui pO3pOOKH 2 - - 2
HOBHUX Ol0(apMaIrieBTUKIB
6 Tema 6. IloctTpancisaniiiHi 3MiHM OUIKIB 1 iX 3HAYEHHS B 4 2 - 2
po3po011i Ta BUKOpUCTaHHI 0i0(hapMalieBTHKIB
Pa3om 3a 3micToBuUM mMoayJiem 1 16 2 - 4

3micToBHii MOLYJIb 2

Cucremu npoaykiii 6iopapManeBTHKIB Ta 010TEXHOJIOTIYHI METOIN BIUIMBY Ha
3JI0pPOB’S JIIOJIMHU, HE TIOB’sI3aH1 3 MPOAYKIIIEID OKPEMUX PEUOBHH

7 Tema 7. 3aranbHa XapaKTepUCTHKa O10TEXHOJIOTTYHUX 2 - - -
cucTeM npoaykuii 6iodapmalieBTHKIB
8 Tema 8. bakrepianpHi Ta TpUOHI CHCTEMH MPOIYKIIii 2 - - -
6io(apmarieBTHKIB
9 Tema 9. PociiuHU SIK IPOAYIIEHTH TEPAIIEBTUYHO 3HAYNMUX 4 - - 2
CIIOJIYK
Tema 10. Cucremu mnpoxaykuii OiodapmaneBTHUKIB, IO 2 - - -
10 | 6a3ytoThCsi Ha TBapMHHUX KIITHHaX Ta TPaHCT€HHUX
TBapHHAX
Tema 11. BeskniTunH1 CUCTEMU MPOIYKIIii Ta 4 2 - -
11 | GioTexHOJIOTIYHI METO/AM BIUIMBY Ha 3J0POB’S JIIOJIMHU, HE
NIOB’s13aHi 3 IPOAYKIIi€r0 Oio(apMalleBTUKIB
Pa3om 3a 3MicToBHM MoayJieM 2 14 2 - 2
BCbHOI'O 30 4 - 6

3aranpuuit 00csr — 40 rogus (1,33 kpenurn ECTS), y Tomy uncri:
Jlexmiit — 30 rogua

CeMiHapu — 4 rouH

CamocriitHa po6oTa — 6 TOAMH



TEMA

1. IlonsaTTs, icTOpist PO3BUTKY Ta OCHOBHI HampsIMKU (hapMaleBTHUHOI

0ioTexHosorii. (2 roTHHM)

Jleknisi 1. TloHATTSA, icTOpis PO3BUTKY Ta OCHOBHI HampsIMKU (apmareBTHYHOI
0ioTexHosIoril. (2 roguHm)

KoHTpoJIbHI 3alIUTAHHSA TA 3aBJAHHA:

1.

O 0o

Jaiite Bu3HaueHHs «(dapMaleBTHUHA O10TEXHOJOTIA», «Olo(papMaleBTUKI,
«O10TEeXHOJIOTIYHI MpenapaTuy.

2. 'onoBHI pucH, mpuTaMaHHi 6i0papMareBTHKaM.
3.
4. Tlepmi  mpuUKIagd — 3aCTOCYBaHHS ~ OIOTEXHOJIOTIYHUX  METONIB  JUIA

OCHOBHI eTanu 3apOoKEHHS Ta PO3BUTKY (apMalleBTUYHOI 010TEXHOJIOT].

IIPOMHUCIIOBOT'O OTPUMAHHA PCYOBUH.

. [epmi pobotu 3 oTpumanHs pekomOiHanTHOT JIHK Ta excrpecii noacbkoro

OUIKy B OaKTepisX.

. [lepmmit  pekoMOiHAaHTHUN Tpemapar, OTPUMaHUNA OIOTEXHOJIOTTYHUM

IIUISIXOM, 3aCTOCYBaHHSI KOTpOro jo3BosicHo FDA.

. IcTopis neninuiiHy, paHHi 010TEXHOJIOTIYHI METO/IU HOTO OTpUMaHHs, hipMa

Pfizer.

. bioTexHoori4H1 METOM OTPUMAHHA PEYOBHH 4YaciB nepioi CBITOBOI BIMHU
. OrpuManHsa niepmoi pexkomOiHaHTHOiI Oakrtepii, 1973 p., pobGora Crenmi

Korena ta I'enpi boiiepa.

PexomenaoBana Jiteparypa: [1-3]

TEMA 2. CyvacHuii ctan (papMainieBTUYHOI ragy3i B CBITI Ta B YKpaiHi Ta Miclle Yy Hiif
OioapmarieBTHKIB. (2 TOHHN)

Jleknis 2. CyuyacHuii ctaH (papMaiieBTUYHOI Taly3i B CBITI Ta B YKpaiHi Ta Miclie y
Hiit 6ioapmarieBTHKIB. (2 TOAUHM)

KonTpoubHi 3anuTaHHs Ta 3aBIaHHA:

Hwnh e

OO0csru CBITOBOrO Ta BITYM3HSAHOTO (hapMalleBTUYHUX PUHKIB.

OcHoBHI (hakTOpH, 1110 BILUTUBAIOTh HA PO3BUTOK (PapMalleBTUYHOI IHIYCTPIi
Micue (papMalieBTHUHOI Tally31 B €KOHOMIL YKpaiHu.

Micue OiodapmaleBTUKIB Ha PUHKY YKpaiHM Ta y CBITI, 00CsIru ix
BUPOOHUIITBA.

PexomenoBaHna jgiteparypa: [1-3]
TEMA 3. Etanu po3poOku 1 BOPOBaHKEHHS JIKiB, MICIIE B I[bOMY IIpOIIECi
0ioTexHOoI0r11. (4 rOAUHM)



Jlekuisn 3. JlaGopaTopHi Ta AOKIIHIYHI eTanud PO3pOOKH HOBHX OlodapMaleBTHKIB
(2 romunn)

KoHTpoJIbHI 3alIUTAHHSA TA 3aBJAHHA:

1. Meroau nomyKy NepcrneKTUBHUX CHOIYK 3 MOTEHIIIHO JIIKYBaJIbHOIO JII€IO0.

2. Buau 61070T19HOI aKTHUBHOCTI, TOTEHIIIHHO KOPHCHOI JJii CTBOPEHHS HOBUX
JKapChKHUX MperapariB.

MeTtoau Bu3HaYeHHS 010JI0T1YHOT AKTUBHOCTI PEYOBHH.

Mitieni BIiuBY 010JI0T1UHO-aKTUBHUX PEUOBUH, 1X MOIIYK.

JIoKJIiHIYHE BUBYEHHS 010JI0TTYHOT aKTUBHOCTI 010JI0T1YHO-aKTUBHUX PEUOBHUH.
Busnauenns TepaneBTHYHOI €(QEKTUBHOCTI MpemapaTy Ta WOro BIUIMBY Ha
CUCTEMH OpTaHi3My MOXJIMBHX MOOIYHHUX PEaKIIiii,.

7. TOKCHKOJIOTIYHI JOCIIHKEHHS.

ook w

PexomenaoBana jgiteparypa: [1-3, 5]

Jlekuis 4. Kniniuni BunpoOyBaHHS HOBOi JIIKAPCHKOI PEYOBUHU, BUIYCK Ha PUHOK.
(2 romnHm)

KoHTpoJibHi 3aniuTaHHs Ta 3aBAAHHS:

1. ®a3u KIHIYHOTO BUNPOOYBAHHS HOBOIO Mpenapary.

2. Perynroroui opranu Ta 3aKOHOJaBCTBO YKpaiHM Ta AEIKUX IHIINX KpaiH.
3. Ilporuec peectpaiiii HOBOTo mpemnapary.

PexomenaoBana Jiteparypa: [1-3, 5]

TEMA 4. Cuctema GMP BupoOHMIITBA 1 KOHTPOJIO SKOCTI JIIKAPCHKUX 3acCO0iB.
BioTexHoI0T14UHI JIIKAPCHKI TpenapaT Ta oiocumisisipu (2 rogmHu)

Jlekniss 5. Cucrema GMP BupoOHHUIITBA 1 KOHTPOIIO SKOCTI JIIKAPCHKUX 3aCO0iB.
BioTexHOJI0T1UHI JIIKApChKi Tpenapat Ta 6iocumisisipu (2 rouHm)

KoHTpoJibHi 3aniuTaHHSs Ta 3aBAAHHSA:
1. Cucrema GMP BupoOHMLTBA 1 KOHTPOJIO SIKOCTI JIKapChKUX 3acoOiB,
3arajgbHa XapaKTePUCTHKA.
2. 3aKOHOMABCTBO 1 TMPOLEAYPH peecTpallii JIKapChKUX TMpemapariB, iX
0co0MBOCTI J71s1 610(papMaLIeBTHKIB.
3. TlonsaTTsa «OiocuMUIsAp» Ta «0100€TTEp», 3aCTOCYBaHHS y JOKYMEHTAIlli Ta
PaKTHUIIL.
PexomenoBaHna jgiteparypa: [1-3, 5, 15]

TEMA 5. Etanu GiocunTe3y O11Ka K MIIIEH] 11l po3poOKu HOBUX O10(hapMaIieBTHKIB
(2 ronuHm)



Jlekuis 6. Ertanum OiocuHTe3ly Ounka sK MilIeHI JUIsi  PO3POOKHM HOBHUX
0iodapmarieBTHKIB (2 FOAUHHM)

3aBaaHHsI A1 CAMOCTIHHOT po6oTH (2 TOHHN)
Bipyc capkomu Payca — icTopist BITIKpHUTTS, BIAKPHUTTS SBHIIA 3BOPOTHOT
TPaAHCKPUIMITT
AJIbTEpHATUBHUM CIIAUCUHT
Binkputts npomecy penaryBanns MPHK

KoHTpoJibHi 3anuTaHHs Ta 3aBAaAHHS:

SIki eTanu BXoAATH A0 mporecy mpouecuary MPHK.

3HaueHHs KenmyBaHHs Ta nosiafeHuryBanHs MPHK.
CrutalicuHr Ta MOro 3Ha4Y€HHS.

Ssume PHK-iaTepdepenii.

[Ipenapatu Ha ocHoBi PHK-inTepdepeniii.

Penarysanns MPHK, A-to-1 editing.

3B'130K penaryBanHs MPHK 3 nepebirom pi3Hux 3axBOproBaHb.

NoakowdPE

PexomenoBana Jgiteparypa: [1-5, 10, 32]

TEMA 6. [TocTTpancnsiiitHi 3MiHN OUJIKIB 1 IX 3HAYEHHS B PO3pOOIIl Ta BUKOPUCTAHHI
0ioapmarieBTHKIB (4 TOXUHM)

Jleknwis /. 3arasbHa XapakTEpPHCTHKA TIOCTTPAHCIILIAHUX 3MIH MPOTEIHIB.
dochoprintoBaHHS, HITPOTUPO3WITIOBAHHS Ta YOIKBITHHYBaaHHS (2 TOIMHH)
3aBaaHHs AJ151 CAMOCTiiHOT po6oTH (2 TOHHN)
basu PhosphoSitePlus Ta UniProt, ix ctpykrypa Ta iHopMaliiiiie HaOBHEHHS.
IcTopis Binkputtst AT® 3anexHoro yOiKBITUH-OMIOCEPEKOBAHOTO PO3IICTICHHS
O1JIKIB.
KoHTpoJibHi 3anuTaHHS Ta 3aBAAHHSA:
1. 3aranpHa XapaKTepUCTHUKA TMOCTPAHCISIIIMHUX 3MIH TPOTEiHIB, iX BUIU 1
MOIIUPEHICTb.
2. ®ochopuitoBaHHs OUIKIB, HOTO BIIKPUTTS 1 3HAUCHHS.
3. Y6ikBuTHHYBaHHS OLJKiB, HOTO POJIb.
4. HiTpoTupo3miItoBaHHs OLIKIB, HOr0 MOIIUPEHICTD 1 POJIb.
PexomengoBana Jiteparypa: [1-5, 10-14]

Jlekuis 8. ['iko3uroBaHHS, METHITYBaHHS Ta allCTHIIyBaHHS OUTKIB (2 rOIMHH)

Ceminap 1 (2 rogunu)
1. Bipyc capkomu Payca — icTopist BIAKPUTTS, BIAKPUTTS SIBUILIA 3BOPOTHOT
TPaHCKPHUIIIIi.
2. EputpomnoeTun Ta napbemnoeTuH.
3. IlerinwoBani iHTephEpPOHH, TOPTOBI MAPKHU, CTPYKTYpAa.



KoHTpo/ibHi 3aniMTaHHS Ta 3aBJaHHS:

['nmiko3uiiroBaHHs OUIKIB, HOTO BapiaHTH.

[TousaTTs raikodopmH.

Ponp riniko3uintoBaHHsS B (QYHKI[IOHYBaHHI O1JIKY .

Ponp riniko3uiiroBaHHS B IPOAYKITT 610(hapMaIrieBTUKIB.

MeTuryBaHHS Ta alleTHITYBAaHHS MICTOHIB, PETYJIO0Ya POJIh IIUX MPOIIECIB.

BukopucTaHHsS SBUIIl METHIYBaHHS Ta alleTHIyBaHHS IICTOHIB B IMpOIIECi

PO3pOOKH HOBUX JIIKAPCHKUX MpETaparis.

3B'130K MOCTTPaHCIALIMHUX MOAU(IKALIN 3 BIIMOBIAHIMHA XBOPOOAMHU.

8. Ilpukiamgu mpenapariB, IO BIUIMBAIOTh HA MPOIEC MOCTTPAHCISAIIHHAX
MoaudiKariil mpoTEiHIB.

9. ImxeHepis MOCTTPAHCIAIIHHUX MOTUDIKAITIH.

10. IItyuni mogudikarii OIKy.

11.TlerinroBaHHs, HOTO POJIb 1 BUKOPUCTAHHS MTPU BUPOOHUIITBI JIKIB.

S

~

PexomenaoBana jgiteparypa: [1-5, 10-14, 18-22]

TEMA 7. 3araibHa XapakKTepucTHKa OIOTEXHOJIOTIYHMX CHCTEM  MPOAYKIIii
Oio¢apmarieBTHKIB (2 TOAUHM)

Jlekuis 9. 3arampHa XxapakTepucTHKa OIOTEXHOJOTIYHHUX CHCTEM MIPOAYKIIil
6ioapmarieBTHKIB (2 TOAUHH)

KoHTpo/ibHi 3aniMTaHHS TAa 3aBJaHHS:

[Tponyxkuist 0i0(hapManeBTHKIB FTEHETUYHO-3MIHEHUMHU OpraHi3MaMHu.
3arajibHa cxema Ipolecy CTBOPEHHS T€HETUYHO-3MIHEHUX OpPraHi3MiB.
CniocoOu oTprMaHHS 130JJbOBAHOTO T'eHa.

Ximiunuii cuHTte3 reHiB, ['ap ['o6ing KopaHa 1 fioro pobotu

CriocoOu BBEZICHHS T€HA Y BEKTOP.

3aranpHa cxema reHeTUYHOTO BEKTOpa.

Criocobu repeHocy BEKTOpa B OpPraHi3M.

Sk 3niiicHIOETRCS B110Ip TpaHC(POPMOBAHUX KIIITHH Ta OPTaHi3MiB?

ONOThWDE

PexomenaoBana Jireparypa: [1-5, 7, 9]
TEMA 8. bakrepianbHi Ta rpuOHI cHCTEMH MPOAYKIii 6i0(apmaieBTUKIB (2 roqHHN)

Jlekmis 10. bBakrtepianpHi Ta TrpuOHI cUCTeMH NPOAYKUIl OlodapmManeBTUKIB
(2 romnHm)

KoHTpoubHi 3anuTaHHs Ta 3aBaHHA:
1. IlepeBarm Ta  HEMOJTIKM  OaKTeplaIbHUX  CHCTEM TIPOJTYKITIi
OiodhapMaIeBTHKIB.
2. baxrepianbHi cucTeMH MPOAYKIi Ol0(papMarieBTUKIB, TPUKIAIH .
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[Ipoayxkiiisi peKOMOIHAHTHHUX CHOMYK rprUOaMu, IPUKIIAIH.

NPUKIIaIH peKOMOIHAHTHHX Mpenaparis, o MpoaykyoThes B E.coli.

Escherichia coli sk ocHoBHa OakTepiajgbHa CHCTEMa MPOIYKIIi

O0lodapMalleBTUKIB, MPHUKIAAM  TEpareBTUUYHUX  OUIKIB, 1[0  HEHO

IPOAYKYIOTHCS.

6. Saccharomyces cerevisiae sk cucreMa Mpoaykilii OiodapMaleBTHKIB,
MPUKJIAINA TepareBTUIHUX O1JIKIB, 110 MPOIYKYIOThCS B 1M CUCTEMI.

7. Pichia pastoris i ii BHKOpHCTaHHS Ui TPOIMYKIii OiodapmaineBTUKiB,
npukiaau 6ioapMaleBTHKIB, 110 MPOAYKYIOTHCS B Hill.

8. piXmKOBi cUCTEMH MPOIYKIlli 6i0(apMalleBTHKIB, iX MepeBary i HeAOIIKU

ok w

PexomengoBana Jiteparypa: [1-5, 25, 28, 30, 33]
TEMA 9. Pocivnu sSIK MPOAYIEHTH TEPAIEBTUYHO 3HAYUMHUX CIOJIYK (4 TOJXMHH)

Jlekmiss 11. 3arajbHa XapakTepUCTHKA POCIUHHHMX CHCTEM Ta MPOIYKINS B HHUX
010JI0T1YHO-aKTUBHUX OLJIKIB (2 TOMHM)

KouTposibHi 3aniMTaHHs Ta 3aBJaHHSA:
1. 3aranmpHa XapaKTEPUCTHKA POCIMHHUX CHUCTEM NPOAYKIli OiohapMalieBTUKIB,
iX mepeBaru Ta HEJOMIKHU.
2. BuxopwuctanHs 1j1s IPOIYKITii IHTAKTHUX POCIIHMH, 3arajbHa XapaKTepHUCTHKA
3. Ilpoxykmiss B IHTaKTHUX POCIMHAX AHTUTLI, KOMITOHEHTIB BAaKIIMH, 1HIITUX
TepaneBTUYHUX OLIKIB.
Tunu xyneTyp IN VItro,ix mepeBaru Ta HeIOJIKH.
Cxianm TMOXWBHHUX CEPENOBHIN I  KYJbTUBYBAHHS POCIMH 1 POCIMHHUX
KyJBTYp B CHCTEMI IN Vitro.
6. BukopucTaHHs pi3HMX THIB  KyJbTyp N VItro mig  npoaykiii
610apmaiieBTHKIB O17TKOBOT IPUPOAM, IPUKIIATU TIPETapaTiB.

o b

PexomengoBana Jireparypa: [1-6, 8, 14, 16, 17, 31]

Jlekniss 12. BioTrexHoJsioriyHa npoayKuis BTOPUHHUX MeTA0OJITIB POCIUH
(2 romunm)

3aBaaHHs AJ15 CAMOCTiiHOT po6oTH (2 TOTHHN)
1. Cononki OUIKH, BUAUIEHI 3 POCIHH, iX TPOAYKII O10TEXHOJIOTTYHUM IUIIXOM.

2. lllukoHiH 1 HOro NpoAYKIis KIITUHHUMH KYJbTYpaMH POCIIHH.
3. Protalix BioTherapeutics — icTopist CTBOpeHHSI, IpeHapaTH, 10 BUITycKae dipma

KoHTpo/ibHi 3a1MTAHHSA Ta 3aBJAHHA:
1. BropunHi MeTabOJITH POCIUH, IX TUIIH.
2. Buau 01070r1yHOI aKTUBHOCTI BTOPMHHHUX METa0oOJITIB, CHOCOOM  iX
BU3HAYEHHS.
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5.

6.

CucremMu mnpoOAYKLIS BTOPUHHHUX META0OJITIB POCIUH Ol0TEXHOJOTIYHUM
[UIAXOM.

[Ipuknaau npenaparis, 10 0a3yIOThCA HA BTOPUHHUX MeTaboIiTaX poCianuH, Ha
PUHKY YKpaiHU Ta CBITOBOMY PUHKY.

[lpuknagu  JmiKapchbKUX — MpenapariB  POCIMHHOTO  MOXOJUKEHHS, IO
POJIYKYIOTHCS 010TEXHOJIOTIYHUM IIISIXOM.

OTpumaHHS AIETUYHUX 100aBOK B POCIMHHUX CUCTEMAX.

PexomengoBana Jireparypa: [1-6, 8, 14, 16, 17, 31]

TEMA 10. Cucremu mnpoaykiii 6iodapmMaiieBTHKIB, 110 0a3ylOThCS Ha TBAPUHHUX
KJIITHHAX Ta TPAHCTCHHUX TBApHHAX (2 TOAWHH)

Jlekuisn 13. Cuctemu nponykiii 6iodapmareBTHKIB, M0 0a3yl0TbCS Ha TBAPUHHUX
KIIITHHAX Ta TPAHCTEHHHUX TBapuHax (2 roguHM)

KoHTpoJibHi 3anuTaHHs Ta 3aBAAHHS:

3aranpHa XapaKTepUCTUKa TBAPUHHUX MPOTYKIIHHUX CUCTEM.

nepeBary Ta HeJOJIKA TBAPUHHUX MPOAYKIIHHUX CHCTEM.

OCHOBHI ~ WITaMM  KJIITMH, 10  BHUKOPUCTOBYIOTbCA  JUISL  HPOAYKLIL
OiodapMalieBTHKIB (KJIITHHH S€YHUKIB KuTaiickkoro xom’suka (CHO), mimii

kritul moauan (HEK293, HN-1080)).
OTpuMaHHS BaKIWH B KypsSYHUX SAIISX.

[Ipuxnanu mnpenapariB, 1O MNPOAYKYIOTbCS TaKMMH cucTeMaMu (Temiiopa,
nopHa3a anb(da, oBiTpe, 11ypcyibdaza Touo).

TpaHcreHHi TBapuHU B MPOAYKIii 010(hapMaleBTHKIB.

[Ipenapar ATpuH, npoayKiis, MEXaHi3M [i1i, 3aCTOCYBaHHS.

1.
2.
3.

PexomengoBana Jireparypa: [1-5, 29,37- 39]

TEMA 11. Be3kniTHHHI CUCTEMHU MPOAYKI[i Ta OI0TEXHOJOTIYHI METOJM BIUIMBY Ha
3[I0OPOB’sl JIFOJIMHH, HE TOB’s3aH1 3 MPOAYKIIi€ro OiodapmaiieBTHKIB (4 rOAMHH)

Jleknis 14. be3kniTuHHI cucTeMu MPOAYKIii 6iohapMarieBTUKIB (2 rOHHM)

KonTpoubHi 3anuTaHHs Ta 3aBIaHHA:

1.

o s w

beskiiTunHI CUCTEMU TIPOTYKITIT 610(papmaiieBTHKIB, 3arajibHa
XapaKTEePUCTHKA, iX 0COOJIUBOCTI, MEpEeBaru Ta HEJAOJIKH.

OCHOBHI BHJAM OpraHi3MiB, 110 BUKOPHCTOBYIOTHbCSI JUIsl CTBOPEHHSI TaKUX
CUCTEM.

[Ipuknaau npoTeiHiB, MPOTYKOBAHUX HUMHU.

[lepcniekTHBM 3aCTOCYBAaHHS, BAKOPUCTAHHS Y MEPCOHAII30BaHIN MEAUIIMHI.
[Ipenapat, y BHUpPOOHUUITBI SIKHUX 3aCTOCOBYETHCS OE3KJITHHHA CHUCTEMA

POTYKIIIi.
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PexomenioBana Jgiteparypa: [1-5, 40, 41]

Jleknisi 15. bioTexHOJIOTYHI METOIM BIUIMBY Ha 3/J0POB’S JIFOAWHU, HE TOB’s3aHI 3
IPOAYKIIi€ro OiopapmaleBTUKIB (2 rOXMHH)

Ceminap 2 (2 rogunn)
Kcenobiooris, BU3HAUYEHHsI, CYYaCHHIA CTaH, IEPCICKTHBU 3aCTOCYBaHHS

KoHTpobHi 3anuTaAHHSA TA 3aBJaHHS:
1. T'enna Teparmis.
2. Enireneruyna tepartis.
3. IlpenapaTtu Ha OCHOBI IJIA3MI]I.
4. TlepconamizoBaHa MEIUIIMHA.

PexomengoBana Jireparypa: [1-5, 26, 32, 34, 35]

KOHTPOJIb 3HAHD I PO3ITIOALJ BAJIIB, AKI OTPUMYIOTbH
310BYBAYI

KoHTpob 311MCHIOETHCS 32 MOTYJIbHO-PEUTUHTOBOIO CUCTEMOIO.

VY 3MmicToBuil MOAYh 1 BXOAATE TeMH 1-6, y 3MicToBuil MOgynh 2 — Temu /-11.

Buiu KOHTPOIIIO - MOTOYHUH 1 MIJCYMKOBHH.

[loTouHMI KOHTPOJIb 3AIMCHIOETHCA M1J Yac MPOBEACHHS HABYAJIBHUX 3aHATH 1
Ma€ Ha METI peryJsipHy MEpeBIPKY 3aCBOEHHS CIyXauyaMU HaBYAJIBHOIO Marepiaiy.
@®opMH TPOBEACHHSI MOTOYHOTO KOHTPOJIIO MiJl Yac HaBYAJIbHUX 3aHATh: TECTOBHM
KOHTPOJIb, CAMOOITIHIOBAHHS.

OuiHoBaHHs 32 )OPMAMHU IOTOYHOI'0 KOHTPOJIIO:

3micToBHit MOIYIH | 3MiCTOBHI MOTYITH 2 3anmik | IlincymkoBa
Makcumansna | Ilorounuit | Tect 1l | Ilotounuit Tect 2 OIlIHKA
KUIBKICTh KOHTPOJIb KOHTPOJIb
OaniB 10 20 10 20 40 100
Cyma 30 30 40 100

Jlist acmiipaHTiB, sIKi HaOpaju 3a pe3yjbTaTaMU IOTOYHOTO KOHTPOJIIO Y JIBOX
3MICTOBUX MOJYJISIX CYMAapHO MEHIIY KUIbKICTh OalliB, HIK KPUTHYHUA MiHIMyM 20
0aiB, MPOXOJKEHHS J0JIaTKOBOTO TECTYBaHHS € OOOB’SI3KOBUM JJis JIOMYCKY J10
3aITIKYy.

[TincymMKOBHIA KOHTPOJIb MPOBOJUTHCA HA OCTAHHHOMY NMPAKTUYHOMY 3aHSATTI 1
CKJIQJIAETHCS 13 CyMU OalliB YCIX 3MICTOBUX MOJIYJIB.

3aranbHa OIIHKA 3a BUBYEHHS KypCy CKJIQJa€ThCS 13 CYMHU OI[IHOK, OTPUMAHUX
MpH M1JICYMKOBOMY KOHTPOJI1, Ta OLIHKH, OTPUMAHOT Ha 3aITIKY.
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IIkaJia oiHIOBAHHSA aKaJAeMiYHOI YCHIIHOCTI acmipaHTa

PiBeHb goCSITHEHB Ominka Or1iHKa 32 HaIllOHAJIBHOIO
(6amy 3a OCBITHIO JiSTTbHICTD) €EKTC/ECTS mkajoro (National grade)
90 - 100 A Binminno (Excellent)
75 -89 B noodpe (Good)
60— 74 C 3agoBinbHO (Satisfactory)
1-59 D He3anoBiabHO (Fail)

MeToau HABYaAHHSA

HOSICHI-OBaJII)HO-iJIIOCTpaTI/IBHi, LIElCTKOBO-l'IOIIIYKOBi, HpO6HeMHOFO BUKJIaaHHA

Marepiaiy, J0CI1THULIBKI.

TexuiuHi 32c00M HABYAHHSA

[IpoekTop MyJIbTUMENIMHHI; HOYTOYK.

MarepianbHe 3a0e3ne4eHHs AUCUUILITIHA

AyauTtopii, 1abopaTopHi TPUMIIIEHHS BIA1Ty T€HETUYHOI 1HXKEHEPIi.
PEKOMEH/IOBAHA JIITEPATYPA
OcHoBHa JiTepaTypa

. Pharmaceutical biotechnology: concepts and applications / Gary Walsh. Wiley,
Aug 20, 2007 - Science - 498 pp.

. Pharmaceutical biotechnology / edited by Michael J. Groves.—2nd ed. Taylor &
Francis, 2006 - 411 pp.

. Pharmaceutical Biotechnology, Drug Discovery and Clinical Applications. Edited
by O.Kayser andR.H.MEuller, Wiley-VCH Verlag GmbH & Co. KGaA,
Weinheim, 2004

. Post-translational Modification of Protein Biopharmaceuticals The Editor Prof.
Dr. Gary Walsh, WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim, 2009 -
370 pp.

. Industrial Pharmaceutical Biotechnology. Ed. By Heinrich Klefenz, Wiley-VCH
Verlag GmbH, 2002, 301 pp.

. Kynax B.A. «biotexHonoriss nikapchbkux pociauH. ['eHeTnuHi Ta ¢i310J1010-
61oximMiuH1 ocHOBHY». — K.: JIoroc, 2005. — 730 c.

. Kyuyk H.B. «l'eHeTnueckass uH>keHepusi BbICIIMX pacteHui». - Kues: HaykoBa
nymka, 1997. — 150 c.

. Kymmnip T'.II.,, Capnaupka B.B. «MikpokjioHaJlbHE PO3MHOKEHHSI POCIHHY. -
Kwuis, "HaykoBa nymka", 2005. — 270 c.
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9. Kommnanens T. Bipycu sik Bexktopu. Kypc nekuiii., Kuis, 2007, 84 c.
JomxaTrkoBa JiTeparypa

10.Post-translational Modifications of Proteins: Tools for Functional Proteomics,
Second Edition, ed. By Christoph Kannicht, Humana Press, 2008, 390 p.

11.Bolt G, Steenstrup TD, Kristensen C. All post-translational modifications except
propeptide cleavage are required for optimal secretion of coagulation factor VII.
Thromb Haemost. 2007, - 98(5). — p.988-97.

12.Post-Translational Modifications in Health and Disease, Editors: Vidal, Cecilio J.
Springer, 2011

13.Buratti E. TDP-43 post-translational modifications in health and disease. Expert
Opin Ther Targets. 2018, - 22(3), - p.279-293.

14.Fahad S, Khan FA, Pandupuspitasari NS, Ahmed MM, Liao YC, Waheed MT,
Sameeullah M, Darkhshan, Hussain S, Saud S, Hassan S, Jan A, Jan MT, Wu C,
Chun MX, Huang J. Recent developments in therapeutic protein expression
technologies in plants. Biotechnol Lett. 2015, - 37(2), p.265-79.

15.Fischer R, Schillberg S, Hellwig S, Twyman RM, Drossard J. GMP issues for
recombinant plant-derived pharmaceutical proteins. Biotechnol Adv. 2012, -
30(2), - p.434-9.

16.Huang TK, McDonald KA. Bioreactor systems for in vitro production of foreign
proteins using plant cell cultures. Biotechnol Adv. 2012, - 30(2), - p.398-4009.

17.Franconi R, Demurtas OC, Massa S. Plant-derived vaccines and other therapeutics
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