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BIOTEXHOJIOI'TA

CyuacHa 010TEXHOJIOTiSl — OJJMH 3 OCHOBHHMX HAIPSIMKIB HAayKOBO-TEXHIYHOTO MIPOTpPECY.
biorexHouoris sk Hayka Ta cdepa BUpoOHHITBA. IcTOpis GioTexHOJIOTIl Ta eTanu ii pO3BUTKY.
Ponp 6ioTexHOJIOTIi B MPOMHUCIIOBOCTI Ta CUIBCHKOMY TOCIIOAPCTBI. bioTexHomoTis i IpUpoIHi
pecypcu. bioTexHomoris ¥  eHepreTwka. 3acTOCYBaHHS OIOTEXHOJIOTIYHMX METOIIB Yy
MIPOMHMCIIOBOCTI. Pearizaliiss JTOCATHEHb MOJIEKYJSPHOI TCHETHKH, MOJEKYJSIpHOi Oiojorii Ta
OioopraniyHoi Ximii y po3BUTKY OioTexHosorii. XiMi4yHa TEXHOJOTiA Ta OlOTEXHOJIOTIS.
KomOinyBaHHs1 610CHHTE3y Ta OpraHiyHOTO CHHTE3Yy MPH OJIEpXKaHHI Ta BUPOOHHIITBI Cy4acHUX
nikiB. bioTexHomoris Ta HOBI METOAM aHaNi3y ¥ KOHTpoidr0. biocencopu Ta 6iomarumku. Hosi
marepianu (OiomosiMepn), ofepKaHi 010TEXHOIOTITYHUMHU METO/IaMHU.

1.1. biorexHoJiorisi Ta iHTeHCH(pikamiag CiJIbCHLKOroCNoAaAPCHKOro BHPOOHUITBA.
bioTexHONOr1YHI METOAM MiJBUIIEHHS MPOAYKTUBHOCTI CLIBCHKOTOCIOAAPCHKUX, JIKAPCHKUX
pocnuH 1 TBapuH. HoBi meroau KysibTHBYBaHHs pociuH. HoBi Buau kopwmiB. bioperymsiis
OPOAYKTUBHOCTI  JIKApCBKUX  pociuH. bioTexHomoriss Ta  XxapyoBa IPOMHCIOBICTb.
Y I0CKOHATIOBAaHHS NUISAXIB MEpepoOKH Xap4oBUX MPOAYKTIB. biogoOaBku Ta HOBI Pi3HOBUAM
Xap4oBUX NPOAYKTiB. bioTexHonoris Ta exosoris. Lnsxu BupimeHHs mpoOieM ekosorii Ta
OXOpPOHM HaBKOJMIIHBOTO CepefoBUINa MeTonamu OiotexHonorii. [lepepoOka Ta yrumizaris
MPOMUCIIOBHUX BijxoiB. OUYMIEHHS MPOMHCIOBHX CTOKIB. JleTokcukarisi Ta Oiomerpanaris
KceHoOi1oTukiB. [IporpecuBHICTH 010TEXHOJOTIT B €KOJOTIYHOMY acmekTi. bioTexHosoris
MEPETBOPEHHSI COHSYHOI eHeprii. bioTexHounoris i MemunuHa. bioTexHojoris Ta po3yMiHHS
OCHOB MaTOJIOTii IHPEKIIIHHUX, OHKOJIOTIYHUX 1 CITAJIKOEMHUX 3aXBOPIOBAaHb.

1.2. Bio006’ekTH-NIPOAYUEHTH JIKYBAJIbHUX, NPOQIiTaKTHYHUX i JAiarHOCTHYHHX
3aco0iB. Knacudikamiss 01000’exTiB. Makpoo0'eKTH TBapUHHOTO TMOXOJDKEHHs. Bipycu.
Mikpooprani3MU-ipokapioTu  (ey0akTepii, = aKTHHOMILIETH),  MIKPOOPTaHI3MHU-EYKApPIOTH
(IpLKIKI, LBUIEBI TpUOW, BOJOPOCTI, HAWMPOCTIII), BUIIl POCIMHHM, MOPCHbKI Oe3XpeOeTHl,
KoMaxu, puOu, amdibii, penTumii, nraxu, ccabii. OCHOBHI TrpynHu O10JOTiYHO aKTHUBHHUX
PEUOBHUH, SIKI OJIEPKYIOTh 3a JONMOMOror 0i000’ektiB. ETuuni mpoOnemu, moB's3aHI 3
BUKOPUCTAHHSAM JIIOJAMHU SIK 01000’€KTY 1 iX MOJOJAaHHA 3a JOMOMOTOK MOKJIMBOCTEH TN€HHOI
imxeHepii. bioo0’extn pocauHHOrO MoxomkeHHs. Jukopocni pociuuu. KynabTypHi poCiIHHH.
Bonopocrti. KynbTypu pocinHHuX TkaHUH. OCHOBHI IpynH 0i0JOT1YHO aKTUBHUX PEYOBHH, SIKi
OTPUMYIOTh 3 POCIMHHUX O00'ekTiB. bioTexHosoriss BHPOOHMIITBA NEPBHUHHHUX 1 BTOPUHHHUX
MetabomiTiB. biooG’exkt — wMmikpoopranizmu. Eykapiotu (HaiimpocTimii rpulu, IpiKIKi).
[Tpokapiotu (akTUHOMILETH, eyOakTepii). Bipycu. OcHOBHI rpynu ojepKyBaHHX O10JIOTTYHO
aKTHUBHUX 3'€THaHb 13 MiKpoopraHi3miB. bioo0’exTu — pepmMeHTH, 5IKI BAKOPUCTOBYIOTH B SKOCTI
npoMHCIOBUX  OlokaramizatopiB. IIpomucioBi OiokaramizaTopd, CTBOpEHI Ha OCHOBI
1HAMBITyaTbHUX (bepMmeHTiB 1 MynbTU(GEpPMEHTHHX  KOMIUIEKCIB. biokongepcis
(GioTpanchopmariisi) mpu ofep>KaHHI TOPMOHIB, CTEpPOiNiB, BiTaMiHIB, aHTUOIOTHKIB 1 IHIIMX
610JI0r1YHO AKTUBHHX CIIOJIYK.

1.3. T'eHeTM4yHi OCHOBH BJIOCKOHAJIOBAHHA 0i000’€KTiB Ta O0i0TEXHOJIOTiYHUX
npoueciB. [nsxu migBUIIIEHHS TPOIYKTUBHOCTI 061000’ €KTiB. MeTou onepxkaHHs 61000’ €KTIB 3
IHIMAMUA ~ SKOCTSAMH. HampsMmku, y SKHX JOIMUIBHO BIOCKOHATIOBATH 01000’€KTH, IO
BUKOPUCTOBYIOTh B 010T€XHOJIOT1YHOMY BUPOOHUUTBI (ITiABUILEHHS MPOAYKTUBHOCTI, CTIMKOCTI
1o iHQEKIid, picT Ha MEHII Ne(dIIUTHUX 1 JEHIeBUX CePEIOBHUINAX, MOJETIICHHS BUIUICHHS Ta
OUMILEHHS IIbOBUX TMPOAYKTIB, OlnblIa BIAMOBIAHICTh BHUMOTaM IPOMHCIOBOI Tiri€HH W
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€KOoJIOTiT). YIOCKOHANOBaHHS 01000’€KTIB TPaAWIIIMHUMHU METOAAMH MyTareHe3y il CeNeKIil.
Bapiamiiini psau. CriontanHi mytanii Ta ix ¢izuuna npupoga. [aaykosani myrtanii. @i3uuni i
XiMiyHi MyTarend. Mexani3m ix aii. CnpsimoBanuii MmytareHe3 (Myrarenes in vitro). [Ipodiaemu
TeHETUYHOI CTa0UIBHOCTI MYTAHTIB 3a O3HAKOI YTBOPEHHS LIJIBOBOTO O10TEXHOJIOTTYHOTO
nponykty. [msixum 3HMKEHHS TPYAOMICTKOCTI J100OpY MYTaHTIB MIKPOOPTaHI3MIB 3
MIJBUILCHOI0 TMPOAYKTHBHICTIO (HAa TPHUKIAIAI TPOIYLIECHTIB aHTUOIOTHKIB a00 TMPOIYIIEHTIB
BiTaMiHiB). Y JOCKOHAIIOBaHHS 01000’ €KTIB METOIaMHU KJIITHHHOI 1HXKEHEPIi.

1.4, KaiTuHHa iHKeHepisi NMPOKAPiOTMYHHUX, POCJMHHUX Ta TBAPUHHHUX KJITHH.
CTBOpeHHS KIITUH — HOBUX MPOJYLEHTIB 010I0T1YHO aKTUBHUX pe4yoBUH. [IpuKiIaay CTBOpEHHS
METOJaMU KIITHHHOI 1HKeHepii riOpuaHux Moisiekyn OiojnoriuHo aktuBHuUX pedoBuH (BAP)
(HanpukIaa, aHTUOI0TUKN). MOXKIIMBOCTI Ofiep>KaHHS HOBHUX O10JIOTIYHO aKTHBHHUX PEYOBUH 32
pPaxyHOK aKTHBallii «MOBYA3HUX TEHIB». MeToaM KIITUHHOI iH)KeHepii TBapUHHMX KIIITHH.
I'opumomu. 3HadeHHs TiOpUIOM JUIsI BUPOOHMIITBA CYYaCHHMX JIarHOCTUYHHUX TIPEIaparTib.
Y nockoHanmoBaHHS 01000’ €KTIB MeTOAaMH TeHHOI iHXeHepii. ['eHHa iHKeHepis (TeXHOJIOTis
onepxanHs pekomOiHanTHOI JIHK). MokiauBocTi reHHO1 iH)KEHepii B CTBOPEHHI HOBHX
MPOIYLEHTIB JIKapChbKUX 3ac00iB Ta HOBHX OI0JIOTiYHO aKTHBHUX CTPYKTyp. llocmimoBHicTh
ormeparii npu podoTi reHHoro imkeHepa. OCHOBHI MPUHIUIIN TEXHONIOTiT pekoMOinanTHOI JITHK.
[ToHATTS «BEKTOpP» CTOCOBHO 10 TeHHOI imkeHepii. KoHCTpyloBaHHS BEKTOpIB Ha OCHOBI
wiasmigHoi abo ¢arooi JIHK. Poms mnasmimnoi Ta darosoi JJHK y renermunomy
KOHCTpyIoBaHHI mpoxayneHntiB BAP. Pecrpukrazu. Crnenngidaicts pecTpukTas. «JIumki» KiHII.
[Tponienypa BOyHOBYBaHHS 4Yy)XOpiIHOro reHa y Bekrop. Jlirazu. BkiroueHHs BekTopa i3
qy)KOPIJTHUM T€HOMOM Yy KOMIIETEHTHI KJIITHMHU. YMOBHU 3a0e3ledeHHs ekcrpecii reHa i
cTabinmpHOCTI YyxopigHoro Oinka. I'en-mapkep 1 ioro ¢yukmii. Metoau inentudikamii Ta
i3oumtii kioHiB 3 pekombinanTHo JIHK. CrnpsiMoBanuit myrareres (in Vitro) i oro 3sHadeHHs
MpU KOHCTPYIOBaHHI MpOAyleHTIB. TexHika Oe3meku mnpu poOOTI 3 TEHHO-1HXKEHEPHUMHU
nITaMaMyd Ha BUPOOHMITBI (Oe3leka Ha «T€HETUYHOMY» 1 «(Di3udHOMY» piBHAX). [Ipobiemu
eKcIpecii 4yXOpIJHUX TeHIB Yy MIKpoopraHizMax. ['eHn TBapuHHOI KJIITHHH: €K30HH, IHTPOHHU.
3a0e3neueHHs] MOJKJIMBOCTI €KCIpecii TeHIB CCaBI[IB y MIKPOOHINH KIITUHI. 3BOpOTHA
TpaHckpunraza. Crnocobu mnojonaHHs Oap'epiB Ha MUIIXY €KCIpecii YyKOpiJHUX TeHiB.
Crabimizanis 4yXOpiJHUX OUIKIB (IIUVIBOBMX NPOJYKTIB) y KIITUHI. ['€HeTHYHI MeToaM, 1o
3a0e3MeuyroTh BHUJAUIGHHS YYXOpiIHUX OINKIB y cepenoBuie. MiKpoopraHiaMu pi3HUX
CHUCTEMaTHMYHHUX TpYyM: APLKIKI, eyOakTepii, akTHHOMILETH Ta 1H. K Xa3di Hpu ekcrpecii
gy)xopigHux reHiB. CneuuciyHi npoOieMu TeHHOI 1H)XXeHepii NpH CTBOPEHHI HOBHX
INPOJYLUEHTIB OUIKOBUX pPEYOBUH, IEPBUHHUX 1 BTOPUHHHUX METAOONITIB SIK IIJIbOBUX
010TE€XHOJIOTTYHUX MPOJYKTIB.

1.5. Inm:xeHepHa en3umoJioria. IMMoOUTI30BaHI 01000’€KTH B O10TEXHOJIOTTYHOMY
BUPOOHUNTBI. [HXKEHepHA E€H3UMOIIOTiSI Ta MiABHINEHHS e(QEeKTUBHOCTI 01000’ €KTIiB
(iHauBigyanbHUX (EepMeHTIB, (EpPMEHTHUX KOMIUIEKCIB 1 KJIITHH MpPOAYLEHTIB) B YMOBax
BUpOOHUNTBA. IMMOOiNI30BaHi (Ha HEPO3YMHHHUX HOCIAX) 01000°ekT 1 iX OaraTtopazoBe
BUKOpUCTaHHA. Pecypco3bepexenns. Exonoriuni mepeBarn. EKoHOMIYHA — JTOLIBHICTS.
[TinBuIIeHHS SKOCTI MpenapariB JIKapChbKUX PEUOBUH (TFapaHTis BUCOKOMY CTYIEHS OUYMILEHHS,
BIJICYTHOCTI OUIKOBUX AOMIIIOK). Hepo3umHHI HOCIT OpraHiyHOi W HEOpraHIYHOI IPUPOJIU.
MikpocTpykTypa HoCiiB. IMmoOimi3armiss 3a paxXyHOK YTBOPEHHS KOBAJICHTHHX 3B'SI3KIB MIXK
dbepmenTom 1 Hociem. [lomepenus akTuBalis Hocia. MexaHi3M akTuBarlii. Brimus iMmmoOimizarii
Ha CyOCTpaTHMI CHEKTp 1 KIHETHYHI XapaKTepUCTHKH (epMmeHTy. AncopOuis ¢(epMeHTIB Ha
IHEpPTHUX HOCISAX Ta 10HOOOMiHHMKaX. [IpyuMHM yacTKOBHX OOMEXEHb BUKOPHCTAaHHS I[OTO
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Meroxy iMmoOimizamii. IMMoOimi3amist pepMeHTIB IIIIXOM BKJIIOYEHHS B renb. OpraHiuHi Ta
Heopra”iuni reni. MikpokancymoBaHHsS (pepMEHTIB SK OOUH 31 cmocoOiB ix iMmoOimi3zarii.
Po3mipu Ta ckmaa o0oMOHKM Mikpokarcyid. IMmoOimizamis IMX KIITHH MIKPOOPraHi3MiB 1
pocnuH. MoHOodepMeHTHI 6ioKaramizaTopyd Ha OCHOBI miMX KIiTHH. [IpoOiemu imMmmoOimi3arrii
MIPOIYIICHTIB MPH JIOKAJI3aIlil MIJIbOBOTO MPOAYKTY ycepeauHi KimiTuau. [Insaxu BUpIEHHS X
npobnemM. @dDepMeHTH SK MPOMHUCIOBI Oilokaramizatopu. BukopucTanHsS 1MMOO1Ti30BaHHX
(dbepMeHTIB Tpr BUPOOHHUIITBI HAIIBCUHTETUYHHX [-TaKTAMHUX aHTHOI0THKIB, TpaHchopmartii
CTEpOiNiB 1 MOALT paleMariB aMiHOKHCIOT Ha cTepeoizomepu. CTBOpeHHs OioKarasizaTopiB
JIPYroro MOKOJIIHHS Ha OCHOB1 OJTHOYACHOT IMMOO1Ti3alii mpoayreHTiB 1 hepmeHTiB. BupoOHMui
TUNH 010peakTopiB Ul iIMMOO1TI30BaHMX (PEPMEHTIB 1 KIITHH NpOAyleHTiB. IMMoOiTi30BaHi
depMeHTH Ta JiKyBaJbHE XapuyBaHHS. BumajaeHHsS IakTo3d 3 MOJOKa 32 JIOMOMOTOI0
iMMoOimizoBanoi B-ramakto3mmasu. [lepeTBOpeHHsI TIIIOKO3UM Yy (PYKTO3y 3a JAOMOMOIO0
IMMOO1TI30BaHOT TITFOKO130MepasH.

1.6. I'enomika Ta nporeomika. [TOHATTS «reHOMIKa» Ta «IIPOTEMiKa», 1X 3HAUEHHS IS
cyuyacHoi OiotexHosnorii. OCHOBHI eTanu po3BUTKY reHeTuku. dopmanbHa reHeTuka (TreHeTHKa
03HaK). MoekynsipHa TeHeTHKa. [ eHoMika (BCTaHOBJCHHS MOJEKYISPHOI CTPYKTypU —
MOCIIIOBHOCTI Tap HYKJICOTHUIIB Y IIUIICHOMY TI'€HOMI Ta 3arajbHUX TPUHIUIIB HOTO
CTPYKTYpHO-(DYHKIIIOHATBHOI OpraHi3ailii). 3Ha4eHHs MIXXHAPOJHOTO TPOEKTY «I €HOM IO TUHY»
y Meamko-6ionoriyHoMy acmekTi. IIporeomika. Binmkm i X B3aemMomis B XKMBUX OpraHizMax.
Mertomyu  TPOTEOMIKH.  YJIOCKOHATIOBAaHHS  METOIIB  JBOMIpHOTO  enekrpodopesy Ta
«Bi3yalnizaiis» nporeoMy. 3HaAU€HHs MPOTeOMiKW it ¢apmarnii. TexHika CEKBEHYBaHHS.
MixnHapoaHi 6a3u JaHUX T€HOMHHX AOCHiIKeHb. bioiHpopmaTika. bazu qaHux 1o CTPYKTYpHIH,
MOPIBHSUIbHIA Ta (QYHKIIOHANBHIN TeHOMIlll. 3HAUYEHHS TeHOMIKM Ui e dapmamii. Hosi
MiXOAM 10 CTBOPEHHs JiKiB. LlinecnpsiMmoBaHMii MOMIYK JTiKapchbkoro areHTa. [[OHATTS )KUTTEBOT
HeoOXx11HOCTI (icTOTHOCTI) reHa. JludepeHuianis reHiB MaTOreHHUX MIKpoopraHi3MiB Ha «house
keeping» 1 «ivi»-reHu. BusiBneHHs y naTOreHiB HOBUX MILIEHEH JJIsl aHTUMIKPOOHMX JTIKapChKUX
arcHTIB.

1.7. biocunTe3. MoekynsipHi MeXaHi3MU BHYTPIIIHbOKIITUHHOI PEryisuii Ta KepyBaHHS
6iocuHTe3oM. KepyBaHHs O10CMHTE30M NEPBMHHUX 1 BTOPMHHHUX MeETa0OMITIB. IHAyKkuis Ta
penpecist cuHTe3y (epMmeHTiB. DYHKIIOHAIbHI JUISHKM ONEepoHy. MexaHi3Mu peryssmii aii
T'eHIB 1 iX BUKOPUCTaHHS B 010TexXHOJOruHUX npolecax. Cxema XKako6a Ta Mano. [HriGyBanHs
aKTUBHOCTI (PEpMEHTIB 3a MPUHIMIIOM 3BOPOTHOTO 3B'A3KYy. AJOCTEpUYHI (hepMeHTH. 3HaUECHHS
[IBOTO MEXaHI3MYy B PETyJAIil >KATTETISILHOCTI KIITHHU Ta NUIAXHA TOMOJAHHS OOMEXEHb
010CHHTE3y UITBOBUX MPOJAYKTIB y cymneprnpoayneHTiB. CTBOPEHHsS MYTaHTIB 3 MOPYIICHHIM
AJIOCTEPUYHOTO IIEHTPY Y KIIOYOBUX (pepMEHTIB O10CMHTETUYHUX IIIAXiB. OnTuMi3alis 10060py
cepenoBHIl (CepeloBUINA 31 3MEHIICHHM 3MICTOM KIHIEBHX TMPOIYKTIB Ol0CHHTETUYHHX
nusxiB). Ctporuii (stringent) aMiHOKUCIOTHUI KOHTpPOJIb MeTabomizmy. I'yanozunrterpadocdat
Kk Oloperynstop. Pubocoma sk ceHcopHa opraHena. AcouiioBaHa 3 pHOOCOMOIO
nipodocharTpancdepaza.  BugoBa  cmeumiyHiCTb  CTPYKTypu  TyaHo3uH(pochaTHHX
perynsaTopiB. biocuHTe3 pi3HMX IUILOBUX OI10TEXHOJOTIYHUX MPOAYKTIB 1 POJb CUCTEMHU
perymsaiii  MeraboinizMy, 00yMOBIeHOT ryaHo3uHTeTpadochaToM. 3aXUCT PEKOMOIHAHTHHX
HYKJIETHOBUX KHCJOT 1 OUIKIB BiJl HyKjJea3 1 MpoTea3 MpOoAyLeHTa. Perymsimisi 3acBO€HHS
A30TBMICTHUX CIOJYyK. [JyTamiH, TiIyramar, acmaprar 1 iX pojb y KIIOYOBHX PEaKIIisIX
3a0e3nevYeHHs] KIITUHHU-TIPOAYIIEHTa a30TOM. [JIyTaMiH-CHHTa3a — TOJIOBHA MIIIEHb s
pPEryIATOPHUX BIUIMBIB CTOCOBHO 10 KOHKpPETHHX I OiotexHonorii. IloHATTs
KyMYJIATUBHOTO peTpoiHriOyBaHHs. loH aMoOHIIO SK perpecop CHHTE3y TJiyTaMmiHy 1 #oro
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metabomiTiB. Karabomiuna perpecist (TIIOKO3HUNA €eKT) i MPUAYIIEHHS CHHTe3y KaTaOoMIdHUX
depmentiB. TpaH3uenTHa penpecis. BukiarouenHs inaykropa. MexaHi3m KaTaOoJIi4HOT pernpecii.
[ukmiuanit  3'S'-agenozuamonodocdar. Aneninarnukinaza. bionoriuni  epexktu nAMO.
MyranTH, CTiliki 10 KaTtabomiuHoi pempecii, 1 X BukopuctaHHs B OioTexHomorii. ITpoTumis
npoMy edekTy 3a paxyHOK 1000opy cepemoBuil: (i3ionoriyHuid piBeHb ab0 piBEHb
KOHCTPYIOBaHHSI CTIMKUX /10 KaTaOOMIYHOI penpecii MyTaHTIB — TeHETHYHUMA piBEHb. Peryisiis
3aCBOEHHS a30TBMICTHUX CHoJiyK. Kiro4doBi cronyku B OiOCHHTE31 a30TBMICTHHUX CIOJIYK.
@®epMeHTH CHUHTE3y IiIyTamaTy Ta riayraminy. [IOHSTTS KyMyJIsSTUBHOTO PETPOIHriOyBaHHS.
MyTaHTH 31 3MIHEHOK PEryJsli€l0 a30THOTO METadoJi3My W MOMKJIMBOCTI 1HTEHCHQIKaIil
OlocMHTE3y psAay TMEpPBHHHUX, BTOPMHHHMX METa0ONITIB 1 JAeskux ¢epMeHTiB. SBuime
00MEKEHOTO MPOTEOTi3y W MOKIMBOCTI HOr0 BUKOPUCTAHHS. 3aXUCT KIITUHU-TIPOAYLIEHTA Bij
YTBOPEHUX META0OMITIB 3 «cyinuaHum» edexkrom. TumuacoBa (00opoTHa) (epmeHTaTHBHA
IHaKTHBallisl 3 PEAKTUBAIIEI0 TNPH BHUKHUJI 13 KITHHU. 3aXUCT y KIITHHI PEKOMOIHAHTY
Yy)KOPIIHUX TeHIB 1 OUIKIB, IO KOJAYIOTHCSA IIMMHU T€HAMH, BiJ HyKJIea3 1 MpoTea3 XassiHa.
BHyTpIIIHROKTITHHHUNA TPAHCIIOPT 1 CEKpellist 610TEXHOIOTTUHUX MPOAYKTIB Y MIKPOOPIaHi3MiB.
CrtpykTypa Ta BU10Ba CEU(IYHICTh KIIITUHHOT 000I0OHKHU. POIb KIIITUHHOT CTIHKH, 30BHIIIHBOT
i BHyTpiIHEOI MeMOpaHu. biocunre3 momimepiB obononku. Jlitnyni depmenTtn, mMmemOpaHH1
CUCTEMY TPAHCIIOPTY 10HIB 1 HHU3BKOMOJICKYISpHHX MeTabomiTiB. Kiacudikamis cucrem
Tpancnoptry.  Perymsmis  ix  ¢QyHkmiii.  bioTexHONOriuHi  acmeKTH  TPAaHCHOPTY
HU3BKOMOJICKYJIIPHUX CHOJNYK Yy KIITHHY Ta 33 MEXH KITHHH. MexXaHi3MH CeKpemii
BHUCOKOMOJIEKYJISIPHUX O10TEXHOJNIOTIYHHUX MPOoayKTiB. PochopHuit 0OMiH i eHeprozade3neueHHs..
30epeskeHHsl BIACTUBOCTEH MPOMUCIOBUX MITaMIB MIKPOOPTraHi3MiB — MPOAYIEHTIB JIIKAPChKUX
3aco0iB. IIpoOsemu  crabimizamii mpoMuCIOBHX  mTaMiB. IlpuumHM  HECTaOUIBHOCTI
cynepnpoayieHTiB. CrnocoOu MiATPUMKHU iX aKTUBHOCTI. MiKHApOJHI i HAIllOHATBHI KOJEKIIi
KyJbTYp MIKpOOpPraHi3MiB 1 iX 3Ha4eHHs JJs PO3BUTKY OiorexHousorii. banku paHux mpo
MIKpOOPTaHi3MH, POCIUHHI 1 TBApUHI KIITHHH.

1.8. PexomOinanThi Oinkm Ta mnentuan. OnepKaHHS OUIIXOM MIKPOOiOIOTIYHOTO
CHUHTE3y O10peryssTopiB 3 BHAOCHEUU(DIYHICTIO M0 JIIOAWHHU. BiKOBI Ta MENTHUAHI TOPMOHHU.
@dakTopu pOCTy TKAHUH 1 BPOJDKEHOT0 IMYHITeTy. IMyHOreHHICTh Mpenaparis, 110 OTPUMYIOTS 13
TKaHUH CUIBCBKOTOCIIOIAPChbKUX TBapuUH. ['eHHO-1HXKEeHepHUH 1HCYymiH. TexHoisoris Horo
onepxkaHHs. Jl)kepena oAep)kKaHHsS 1HCYNIHY 13 TBApUHHOI CUPOBUHM. TEXHOJOTIS OJepXkaHHS
IHCYJIIHY JIIOJIMHY Ha OCHOBI BHUKOPHUCTaHHA peKoMOiHaHTHUX IuTamiB. KoHTpomb Haj
KOHIIEHTpALIIEI0 1HCYJIIHY B KpoBi JroauHU. Eputponoerns. @akTop A03piBaHHS €pUTPOLIUTIB.
KnonyBanHsi reHa eputpomnoeTuHy JoauHy. Texnoinoris onepxkaHHs. Jlikapceki ¢dopMu.
Iutepdeponn. KinonyBanus rena intedepoHy B kiiTuHax E. coli 1 npixmxax. PekomOiHaHTHI
BaKIWHU. AKTYaJbHICTb iX CTBOPEHHSI.

1.9. BiorexnoJioriuni BupoOHHYi cucremu. CKIanoBI OIOTEXHOJOTIYHOTO TMIPOIECY
BUPOOHHUIITBA JIIKAPCHKUX TpemnapatiB. OCHOBHI «BapiaHTU» OioTexHOoJOrid. bioTexHonoriyHu
nporiec Sk ©Oa3oBuil eram, 1m0 3a0e3nedye CHPOBHHY Ul OJEpXKaHHA JIIKapChKUX,
npodiIakTHYHUX a00 MIarHOCTUYHUX IpenapariB. I[IpocyHeHHs MPOAYKTY Ha PUHOK: HAYKOBO-
JOCJTIIHA J1TabopaTopiss — TMIJOTHE BUPOOHHUIITBO — MPOMHCIOBA TEXHOJOTIA. Pi3HHIST Mixk
“HOUIOTHUM 3aBOJIOM” Ta €KCIIEPUMEHTaIbHUM BUPOOHHUIITBOM Yy raiysi 6iotexHosnorii. Kputnuni
npoOJeMu I MPOCYBAHHS MPOAYKTY (MEAMKaMEHTY) Ha pUHOK. [liJoTHE BHPOOHHIITBO SIK
CTPYKTypHa OAWHUIIA OioTexHoJoriyHoro mporecy. CKiIamoBi 4YacTUHH OIOTEXHOJOTII SK
BUPOOHUYOTO mpoliecy. PisHuil cTymiHb CKIagHOCTI BAPOOHUYUX G10TEXHOJIOTUHMX HPOIIECiB. 11
3aJICKHICTh B MPUPOIU 01000°€KTy, LIIHOBOTO MPOIYKTY, MOT0 MPU3HAYEHHS I JIIKApCHKOI
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dopmu. depMmeHTaliss — BU3HAYAIBHUN erTam OioTexHoJoriuHoro mpouecy. PdepmeHTariiine
ycratkyBaHHsA. Llex ¢epmentanii. Koncrpykuis ¢epmenrepis. IlinroroBui omneparii s
npoBeneHHs OiocunTe3y. Crepumizamist QepmentepiB 1 TpybOompoBoxiB. JKuBuibHi ¥
cepemoBuina Metomau ix crepwmizamii. Kputepiit  elinnopdepa—Xemppi. 30epexenHs
010JIOT1YHOI TOBHOIIIHHOCTI CEPeNOBUI MpH iX crepuiizamii. OYuIIeHHS Ta CTepuiIizaris
TEXHOJIOTIYHOTO TOBITps. bapOoraxkHe oOnagHaHHSA. baraToeramHiCTh MiATOTOBKUA IOCIBHOTO
Mmarepiajly i KOHTPOJIb YACTOTH KyJIbTypU. KOMIIEKCHI 1 CHHTETHYHI KUBWIBHI. CEpelOBHILA
KoHueHTpaliss OKpeMOro KOMIIOHEHTa, 10 BHUTPAya€TbCsl, MKHUBHIBHOIO CepeJoBUIIA U
MIBUJKICTh PO3MHOXKEHHS 01000°ekTy. PiBHsSHHA Mopo. Kputepii mo6opy ¢epmeHTiB.
Knacudikamis ¢epmMeHTaiiHUX TPOIECIB MO TEXHOJOTIYHUX MapaMeTpax (MepiogunyHHi,
HamiBnepioguunuii, OesnepepBHmii). [ mmOuHHA Ta moBepxHeBa (epmeHtanii. Buainenns rta
OYMILEHHS LITHOBOTO MPOAYKTY. MeToau BiJAiIeHHS O10MPOAYLIEHTY BiJ LIIBOBOTO MPOIYKTY.
Metoau BiJAiIEHHS LUTBOBOTO MPOAYKTY BiJ| KyJIbTYpaldbHOI piguHU. MeTomu pyHHYyBaHHS
KIITHH TPOAYIEHTa Ta OTPUMAHHS IUIOBOTO MPOAYKTY MPH HOTO BHYTPIIIHBOKIITUHHIN
nokamizamii. CopOuiiiHa Ta posmoainbya xpomartorpadis. AdinHa xpomarorpadis Ans
dbepmentiB. MemOpaHHi TexHONOTI] nmoAuty. MeTonu cyuriHHsS. MeToau CTBOPEHHS JIKapChbKUX
dopM mpemapaTiB, OTpUMAaHHUX OI0TEXHONOTIYHUM HUIAXoM. CTaHAapTU3alis JTIKapChKUX
3aco0iB, MmO ojepxkaHi Meromamu OiotexHojorii. ®acyBanns. KoHTponb 1 KepyBaHHs
OiotexHonoriyHMMH  mporecaMud.  OCHOBHI ~ MapaMeTpd  KOHTPOJIIO Ta  KEepyBaHHS
010TEeXHOJOTIYHUMH TIPOLIECAMHU. 3arajbHi BUMOTH A0 METO/IB i 3ac00iB KOHTpoito. CydacHui
CTaH METOJIIB 1 3aCO0IB aBTOMAaTHYHOTO KOHTPOIIIO B OioTexHoJoril. BucokoegekTnBHa pignHHA
xpomaTtorpadiss mMpy BHUKOHAHHI 3aBJaHb Ol0TEXHOJOTIYHOrO BUPOOHHITBA. OCHOBHI TeoOpii
aBTOMAaTU4YHOTO perymoBaHHs. CTaTH4HI ¥ JUHAMIYHI XapaKTEPUCTUKH O10TEXHOJIOTTYHUX
o0'extiB. Kmacudikamis 00'ekTiB KepyBaHHS 3aJ€KHO BiJl IUHAMIYHHX XapaKTEPUCTHK.
Komm'torepusanist 610TE€XHOJOTIYHOTO BUPOOHMITBA JiKapchKuxX mpemnapaTiB. CTBOpeHHS
aBTOMATHU30BaHUX poOOuYMX Miclb. Po3poOka aBTOMaTM30BaHMX CHUCTEM KepyBaHHsS. [laketu
MPUKIAIHUX MporpaM. 3acTOCYBaHHS KOMIT'FOTEPHOI TEXHIKH Ha PI3HUX eTarnax BUPOOHUIITBA Ta
oJlep>KaHHA 010TEXHOJOTTYHUX MPOAYKTIB. [IpuHIMNN Ta eTanyu aHali3y JaHUX 1 MAaTEMaTUYHOTO
MOJIEJTIOBaHHSI O10TE€XHOJOTIYHUX cucTeM. [lmaHyBaHHS Ta omnrtuMizamis OararoakTOpHHUX
excriepuMeHTiB. KineTnuHi mozeni 6iocuHTe3y # Oiokatanizy. OpraHizalisi aBTOMaTH30BaHUX
0aHKIB JJaHUX MO O010TEXHOJOTTYHHUX Mpolecax 1 MPOIyKTax.

1.10. BioOe3meka i nep:kaBHMH KOHTpoab. €auHa cucrema GLP-GCP i GMP s
BUPOOHHUIITBA Ta KOHTPOJIO SKOCTI JIKApChKUX 3ac00iB, OTPHUMAaHUX Ol0TEXHOJIOTTYHUMHU
Merogamu. OCHOBHU 3aKOHOJIaBCTBA B 00JIACTI OXOPOHU 3J0POB'S. 3B'I30K MEIUKO-010JIOTTIHIX
BUMOT (eeKTUBHICTh 1 Oe3neka) 3 SAKICTIO JIKapchbKuxX pedoBuH. CTaHIapTH3allisl J1KApChKUX
3aco0iB, HopMmatuBHa aokymeHTtauis (HJl): JlepxkaBHa (apmakones, 3aranbHi (papMakornenHi
cTarTi, (papmakoneiiHi crarrti, (apMakomeiHi cTaTTi MiAIPUEMCTB. 3aKOHOAABUMU XapakTep
dapmakonelinux crateil. 3aranbHa xapakrepuctika HJ[ (BUMoru, HOpMH i METOAM KOHTPOJIIIO).
Pone HJI y mifgBHIIEHHI SKOCTI JIIKapchbKUX 3aco0iB. MiXHAapoJHI W perioHanbHi 30ipHUKU
yHI()IKOBaHUX BHUMOTI 1 METOIIB BHUMPOOYBaHHS JIKapChbKUX 3aco0iB, iX poJib 1 BIUIUB Ha
PO3BUTOK (papMalleBTUYHOI XiMii W crapmapTusamii Jgikapchkux 3aco0iB: MikHapoaHa
dapmakories BOQO3, €Bpomeiickka ¢apmakones Ta IHIIN pErioHaTbHI W HAIllOHATBHI
dapmakorei. JlokmiHiuH1 BUNpoOyBaHHS JiKIB BIAMOBIIHO a0 mpaBui good laboratory practice
(GLP): Tectu in vitro ta in Vvivo, cranaapTu3allis pearcHTiB, JiHIHHI TBAPUHH Ta TX yTPUMaHHS.
Krniniune BuBUYeHHs JiKiB BianmoBimHO 10 BuMor good clinical practice (GCP). IlpaBuna
HiABUIIEHHS BIPOTIIHOCTI pe3yibTaTiB KIIHIYHUX BHUIIpoOyBaHb. IlpaButa GMP npu
BUPOOHHUIITBI Ta KOHTPOJI SKOCTI JIKAPCHKUX IpenapaTiB 1 ix cyOcranuiit. [Ipuuunn Ta ictopis
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BBeZieHHsT mpaBwil GMP. MixnaponHa oprasizaiist 1mo cepTudikamii i MOCBIIUYEHHIO SKOCTI
mikiB. IlpaBuma GMP i1 3axony Oesmeku Uit O10TEXHONOTIYHMX BUPOOHMUTB. KapaHTHH.
MixnapoHa 3akoHoJaBua 6a3a o 6io0e3neni Ta ii peasizaris.

1.11. BiorexHoJsoriss Ta npo6Jemu exkoJorii. [lepeBarn 610TeXHOIOTIT B €KOJOTTYHOMY
aCIIeKTi Tepel TPAIUIliHHUMU TeXHOIOTiIMU. OXOpOHA HABKOJIMIITHBOTO CEPEIOBHINA Ta MUISTXH
BJIOCKOHAIIOBAaHHS  OIOTEXHOJOTIYHUX TMpormeciB. MamoBigxoani  TexHojorii. Bigxomu
Ol10TEXHOJIOTIYHUX BUPOOHUUTB 1 TmWAXWM ix yrwmsamnii. OYWIeHHS piIKuX BiAXOJIIB.
bionoriunuii croci6. AeporeHku. llltamu-mectpykropu. 3HHIIEHHS ab0 mepepoOka TBEpAHUX
BimxoniB. Crepwmizamiss Oiomacu. bionoriuni, (i3uko-XiMiuHI Ta TEPMIYHI METOIHU
3HEMIKO/PKCHHS MilleTiaTbHUX BiIXOAiB. BUKOpHCTaHHS CTEpUiIi3oBaHOi OioMacH IS TiATOMiBIII
CUIbCHKOTOCTIONAPCHKUX TBapuH. BukopuctanHs OioMacu mpu BUPOOHUITBI OydiBEIHHHX
MarepiasiB 1 MIHOracHUKIB. MeToau 3HUINEHHS Ta3onofiOHux BiaxoniB. biomoriuwxi, ¢izuko-
XIMIYHI i TEpMIYHI METOJIM PEKyMeparlii i 3HEMKOHKEHHS BUKHIIB B aTMOChepy.

1.12. DBiomemuuni TtexuoJiorii. BusHaueHHs DOHATTI «O0IOMEAUYHI TEXHOJIOTII.
BupimeHHs kapauHaiabHUX MpoOJeM MEAWIIMHM Ha OCHOBI JIOCATHEHb O10TEXHOJIOTII.
Mixnapogauii mpoekt «['eHom mroamHW» 1 #oro mera. Etwuni mpoOnemu. AHTHCEHCOpHI
HYKJICTHOBI KHCIIOTH, TENTHAHI (aKTOPH POCTY TKAHWUH 1 iHIII Oi0JIOTIYHI MPOAYKTH HOBHX
MOKOJIIHb — MOJICKYJISIPHI MEXaHi3MH X 010JIOTIYHOT aKTHBHOCTI Ta MEPCIEKTHUBH MPAKTHIYHOTO
3acrocyBanHsA. Kopekiist crmagkoeMHuX XBOpoO Ha piBHI TeHOTHNY (TeHOTeparis) i GeHOTHITy.
bionporesyBanns. Pemponykiiss TkanuH. TpaHcmnaHTamiss TKaHuH 1 opraiB. [linTpumka
romeoctady. ['emocopOrisi. [iami3. OxcureHanis. [lepcneKTHBU BUKOPUCTaHHS TOPMOHIB, IO
NPOAYKYIOTBCS 11032 CHIOKpUHHOK cucreMoro. CTaH 1 HampsMOK PO3BUTKY O10TEXHOJIOTIT
JIKapChKUX GOPM — TPAIUIIMHUX Ta IHHOBALIMHUX.

1.13. BioTexHoJiorisi nepBUHHUX MeTadoJ1iTiB. bioTexHoorist aMmiHOKHUCIOT. biomoriyna
POJIb aMIHOKMCIIOT 1 IX 3aCTOCYBaHHS SIK JIIKapChbKi 3aco0M. XIMIYHMNA 1 XIMIKO-€H3UMaTUYHUI
cuHTe3 amiHokucioT. [IpobGnemu crepeoizomepii. [loain crTepeoizomepiB 3 BUKOPHUCTAHHSIM
(dbepMEeHTaTUBHUX METOJIB (amuia3 MiKpoopraHizmiB). MikpoOioioriuHui CUHTE3 aMiHOKHUCIIOT.
CTBOpEHHsI CyNepnpoAYyLEHTIB aMiHOKHCIOT. OCOOIMBOCTI PEryJIsllii Ta CXeMU CHHTE3Y PI3HHX
aMIHOKHUCJIOT Yy PI3HUX BHUIIB MIKpOOpraHiamMiB. MyTaHTH # T'€HHO-IHXKEHEepHI IITaMH-
MPOIYIEHTH aMiHOKUCTOT. OiepsKaHHs aMiHOKHUCIIOT 3a JOMOMOTOK0 IMMOO1TI30BaHUX KIITHH 1
¢depmentiB. OCHOBHI HUIAXM perynsauii OlocuHTe3y 1 Horo iHTeHcugikauis. MexaHi3Mu
010CHHTE3y TJyTaMiHOBOI KHCIOTH, JII3UHY, TPEOHIHY. bioTexHojoris OUIKOBHX JKapChKUX
pedoBuH. bioTexHosoris OLIKOBUX JIKApChbKUX PeYOBHH. PekoMOiHAHTHI OUIKM, 110 HaJeXaTb
0 pi3HUX Tpyn (izionoriyHo akTUBHUX pedoBHWH. [HCymiH. J[kepena onepkanns. Bumosa
cnenudiyHictb. IMyHoreHHi nomimku. IlepcriekTuBu iIMIUTaHTaLii KIITHH, 110 MNPOJIYKYIOTh
iHCymiH. PexkomOiHanTHMH iHCYymiH moguHd. KoHcTpyroBaHHS miasMif. BuOip mramy
MiKpoopraHizaMy. Bubip migepHOi MOCTIIOBHOCTI aMIiHOKHUCIOT. BIigUIiMIeHHsT JiIepHUX
MOCTiJOBHOCTEH. MeToau BUAUIEHHS Ta OYMWIICHHS HamiBOpoAyKTiB. CKIadaHHS JIaHITIOTIB.
Konrpons nHan ¢onninrom. depMeHTaTUBHUI Tifponi3 mpoiHcyminy. [IpoGiema 3BinbHEHHS
PEKOMOIHAHTHOTO 1HCYJIIHY BiJl €HAOTOKCUHIB MIKPOOpPraHi3MiB-TIpoAyLeHTIB. bioTexHooriune
BUPOOHUITBO PEKOMOIHAHTHOrO 1HCYNiHY. EkoHOMIUHI acniekTu. CTBOpEHHS peKOMOIHAHTHHUX
O11KiB "apyroro mokomiHHA" Ha MpUKIaAl iHCYIiHY. [HTepdepon (iHTepdeponn). Knacudikarris
iHTepdeponiB.  IHrepdeponn  mpu  BIpyCHMX ~Ta  OHKOJIOTIYHUX  3aXBOPIOBAaHHSX.
Bunocnenudiunicts iHTepheponiB. OOMexeHI MOXKIMBOCTI OJEpKaHHS o- 1 Y-iHTepdEepoHiB 3
neiikoruTiB 1 T-mimpouwutiB. JlimpoOnacroinumii  inTepdepoH. Meroau onepKaHHA
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B-inTepdepony mnpu KynbTuBYBaHHi (ibpoGnactis. Immykropu inTepdeponis. Ix mpupona.
Mexanizm iHaykuii. [IpoMucinoBe BUpOOHULTBO iHTEPHEPOHIB HA OCHOBI MPUPOAHUX KEPEI.
Cunte3 pi3HUX KIaciB iHTep(EepoHy JIOAWHY B TE€HETHYHO CKOHCTPYHOBAaHMX KIITHHAX
Mmikpooprani3miB. Ekcmpecis reHiB, BOyZoBaHuMX Yy IMiasmigy. Bapiamii B kondopmarmii
CHHTE30BaHUX Yy KIITHHaX MIKPOOPTaHi3MIB  MOJIEKYJ I1HTep(epoHIiB 3a paxyHOK
HEYMOPSAIKOBAHOTO  3aMUKaHHSA  AWCYIbGimHux  3B'3KiB. [IpobOnemu  cranmaprtuzarii.
BupoOHUIITBO pekOMOIHAHTHUX 3pa3kiB iHTEpGEpOHY Ta TOJITHKAa pi3HUX ¢ipM  Ha
MDKHapOJIHOMY pHHKY. IHTepielikiHu. Mexani3m OionoriyHoi akTtuBHOCTI. [lepcriekTuBu
MPaKTUYHOTO  3acTOCYBaHHSA. MIKpOOIONOTiYHMN  CHHTE3  IHTepJcHkiHiB.  OnuepskaHHS
IPOAYLIEHTIB METOAAMHU TeHEeTHYHO] irKeHepii. [lepcrniekTuBr 610TEXHOIOTIYHOTO BUPOOHHIITBA.
['opmoHn pocty mroawHy. MexaHi3M 010J0Ti9YHOI aKTUBHOCTI M MEPCIIEKTHBH 3aCTOCYBAaHHS B
MennyHii npakTuni. Mikpo6Oionoriunuii cunte3. KoncrpyroBanHs nponyueHTiB. depmeHTHI
npemapati. DepMeHTH sK JiKapchki 3acoOu. I[IporeomituuHi depMeHTH. AMUTONITHYHI Ta
minomtraHi ¢pepmeHTd. L-acnaparinaza. MexaHi3M KaTaJIiTHYHOI [Iii, 3arajibHi BJACTUBOCTI Ta
obnacti 3acrocyBaHHa MeanuHux (epmentiB (L-acmaparinasza, B-ramakto3upaasza, o-aminasa,
CTPENTOKIHA3a, TPUIICUH, XIMOTPHUIICHH, IENCUH, YpOKiHa3a, OpomenaiH, mnamain, QinuH).
MikpoOioyioriyauii CMHTE3 (EPMEHTIB JIsI MEAMYHHX IT1ICH.

1.14. BiorexHosoriss BTOpMHHHUX MeTafoJiTiB. [lmaHTaniiHi # JUKOPOCHI JIKapChKi
pocruau. JliKapchKi POCIMHH — TpPaauIlidHE PKEPeNio JIKApChbKUX 3aco0iB. 3acTOCYBaHHS
BTOPMHHHUX METa0OMITIB BHUIMUX POCIMH Ui MEAWYHHX Iined. OCHOBHI KJjacu BTOPMHHHX
MeTabomitiB (edipHi macna, (EHOJbHI CHOIYKH, alKajoilu, CTEPOiAH, CEepleBl TIIIKO3UAN).
bioTexHOMOr14HI METOIM MiABUILEHHS MPOAYKTUBHOCTI JIIKAPCHKUX POCIUH. PETYISTOPH POCTY
pocauH.  ®iroropmonu. Tpyanomi 31 300poM  Jikapcbkoi  cupoBuHHU. [IpoGiemu
HecTaHAapTHOCTI. BropunHi Merabonitu pociauH. KynbTypu pOCIMHHMX KJIITHH 1 TKaHUH SIK
JUKEpeNo OJepXKaHHS JIIKapCchKUX 3aco0iB. Po3poOka MeToaiB KyJIbTHUBYBAHHS POCIMHHMX
TKAaHUH 1 130JIbOBAHUX KIITUH $IK JOCATHEHHS O10TeXHOJIOriyHOI Hayku. KylbTHBYBaHHS
POCIMHHUX KJITHH 1 TKAHUH Ha MITYYHOMY >KMBWJIBHOMY CEpEOBHILI y OlopeakTopax pi3HHX
KoHCTpyKUid. KamycHi Ta cycneHsiiiHi KynbTypu. OcoOJIMBOCTI pocTy Ta MeTadbonizMy
POCIIMHHUX KIITHH y KynbTypax. [TokuBHI cepetoBuILa 17151 KyJIbTUBYBAaHHS POCIMHHUX KIIITHH.
MakpoenemMeHTH, MIKpOeIeMEeHTH, JUKepela 3ajli3a Ta BYIJelo, BiTaMiHU. DITOrOPMOHHM —
cneundiyHi peryasaTopu pocTy (aykcuHH, HUTOKIHIHK). [IpoGiemu crepunbHOCTi. biopeakTopu.
[Tpuknaan nikapcbKUX 3aco0iB, OTPUMAHMX HA OCHOBI KalyCHUX 1 CYCHEH3IHHHMX KYJIBTYp
KJIITHH pociuH. IMMOOLTI3amis pOCIMHHUX KJIITUH 1 ii BUKOPUCTaHHS B O10TEXHOJOTIYHOMY
BUpOOHUITBI. Hepo3zunHHI HOCIi, BUKOPHCTOBYBaHI MpH IMMOOUII3alii POCIMHHUX KIITHH.
3acTocyBaHHsS IMMOOLTI30BaHUX POCIMHHUX KIITHUH JUIS LiJecnpsMOBaHOi OioTpaHcdopmariii
Jikapcbkux pedoBuH. IlepeBara ¢epmeHTaTuBHOI TpaHcdopmallii B MOPIBHSIHHI 3 XIMIYHOI.
Metoau koHTposto Ta iAeHTU(iIKamii (LUTOPI310JI0TIUHI, XIMI4HI, O10XIMI4HI Ta O10JOTIYHI)
6iomacu Ta mpenapaTiB, OTPUMAaHUX METOJaMH KIITHHHOI OioTexHosorii. JIikapchki nmpenapari,
oJIepXaHi 3 KyJIbTYyp KJIITHH >KEHBIIEHIO, POJIOIN POKEBOI, CTEBii, HAIEPCTAHKH, TIOTIOHY H iH.
['opMoHanbHa perymnsiis B cucreMi rpud — pocnuHa. TpaHCTeHHI pOCIMHM Ta MEPCHEKTHBH iX
BUKOPUCTaHHS SK JpKepena (apMmaleBTHYHHUX TpenapaTiB. MOXKIUBICTh 3MIiHM CKJIAy Ta
MIJBUIICHHS BHUXOJY BTOPMHHHMX METaOOMITIB (MOTEHIIMHUX JIKapChbKUX 3ac0o0iB) 13 KIITUH
TpaHCTeHHUX pociuH. biorexHosoris BiTamiHIB 1 KodepMmeHTiB. biojmoriyHa posib BiTaMiHIB.
Knacudikamis BitaminiB. Tpaguiiiiini MeTonu onep>kaHHs (BUIIJICHHS 13 TMPUPOAHHUX JKEPEN 1
XIMIYHUN cHHTE3). MiKpoO10JOTIYHNN CHHTE3 BITaMiHIB 1 KOHCTPYIOBAHHS IITaMiB-IIPOIYIICHTIB
METOJJaMU TEHEeTWYHOi imkeHepii. Bitamin B, (pubodnasin). OcHoBHi npomaymeHtu. Cxema
OiocuHTe3y W nusaxu iHTeHcugikauii npouecy. KodepmenTtu sk moxigHi BitamiHiB. MexaHi3m
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KaTaJIiTHYHOT aKTUBHOCTI BiTaMiHiB. MikpoOionoriunuii cuHTe3 BitamiHiB rpynu B. Biramin Biy.
Moro npomyneHTH — TpomioHOBOKHCHI Oaktepii. Cxema Ta WUISXM perynsauil 6GiocHHTE3y.
[Iponyuentu BiTaminy Bio, omepxani MeToqoM TeHHOI iHxeHepii. MikpoOiojoriunuii cuHTe3
NaHTOTEHOBOI KHUCIOTH, Bitaminy PP. Bitamin B; (puboduaBin) i HOro mpoayneHTu 3 pojiB
Eremothecium i Ashdea. KoncTpyroBaHHS T'€HHO-IHXXCHEPHOIO IITaMy — IPOMHCIOBOIO
npoayreHTa BitamiHy Bjy. MikpoOionoriuamii cuHTe3 Bitaminy PP (HiKOTMHOBa KHCIIOTA).
biorexHosoriyae BUpOOHUIITBO ackopOiHOBOi KuciaoTh (Bitaminy C). TexHomoris BUpOOHHIOTO
nporecy. MikpoopraHisMu-nipoAylieHTd. Pi3Hi cxemu O10CHHTE3y B IPOMHCIOBHX YMOBaX.
XiMIYHMI CHMHTE3 acKOpOIHOBOI KHCJIOTH Ta CTajis OiokoHBepcii y BUpoOHUITBI BiTaminy C.
Bitaminu rpynu D. Eprocrepun — mpositamin D, y KiIiTMHaX IpiKIKIB 1 LBUICBHX TI'pUOIB.
Bitamin A. Mikpobionoriunuii cunte3 P-kapotuny. YOixinonu (kodepmentu Q). xepena
OJICp)KaHHSA: POCIMHHI TKAaHMHM Ta MikpoOHa Oiomaca. Meroan TeHHOI iHXKeHepii, 1o
3aCTOCOBYIOTHCS JO CTBOPEHHS MPOAYICHTIB YOiXiHOHIB Qg 1 Q0. bioTexHomoris crepoimaux
ropMoHiB. TpanumiifHi pKepena oAep)KaHHsS CTEpOoinHuX ropmoHis. [Ipobiemu tpanchopmartii
crepoigaux cTpykryp. [lepeBaru 6ioTpanchopmaiii nepen ximiunoro Tpancdopmariiero. [ltamu
MIKpOOpPraHi3MiB, IO BOJOJIIOTh 3[aTHICTIO 10 TpaHchopmarlii (GioKOHBepCii) CTEepoimiB.
KonkpetHi peakiiii 6iokonBepcii crepoimiB. Iligxomu 1m0 BUPIMICHHS CEIEKTUBHOCTI IMPOIIECIB
OiokonBepcii. Bropunni mMikpoOHi metabomitu. biorexHonoris anTn6ioTHKIB. biomoriuyna pois
AHTUOIOTHUKIB SIK BTOPUHHUX MeTa0oiTiB. [ToX0omKkeHHs aHTHOIOTHKIB 1 €BOJIOMIS 1X (DYHKITIH.
B-makTamMHi aHTUOIOTHKM (TEHIWIIHU, Ue(paNTOCIOpUHU ¥ 1H.) — 1HTIOITOPH CHHTE3Y
NENTHIOTIIIKAHY KIITHHHOI CTiHKHW. [JiKONMenTHaHI aHTUOIOTUKUA. AHTHOIOTHKH ITOTIEHOBOT
cTpykTypu (amdotepuuivH B, HicTaTuH 1 1H.) 1 TOpYIIEHHS MOJEKYJISPHOi Oprasizamii
[IATOIUIA3MAaTHYHOT MeMOpaHu NBUICBMX TpUOIB 1 APDKIKIB. AHTHOIOTUKM — 1HTIOITOpH
O1IKOBOTO CHHTE3Y (Ha piBHI pUOOCOMHO-MAaTPUUYHUX CUCTEM). AMIHOTIIIKO3HIU (CTPENTOMIIIMH,
KaHaMilMH 1 1H.) JletanabHi OUTKK SK pe3yslbTaT HOPYIIEHHS 3UMTYBAaHHS T'€HETUYHOTO KOy MpHU
TpaHcnsauli. Terpauukiainu. Makpomian (€pUTPOMILMH Ta 1H.). AHTHUOIOTUKM — IHTIOITOpH
OLIKOBOTO CHHTE3y Ha JOpUOOCOMHIN cTajii mpouecy (MyNUpPOUMH 1 1H.) AHTHOIOTHUKH —
IHT10ITOPU CHHTE3Y Ta MEPETBOPEHb HYKJIETHOBUX KHUCIOT. AH3aMilMHM (pudaMmiluH 1 iH.).
XiHonoHOB1 (¢pTopxoHoMOoHOBI cTpykTypH). JHK-Tpomni antubioTnku, 3acTocoByBaHi B
OHKOJIOT1YHIM mpakTumi (aHTpalMKIiHM, OJEOMIIUH, MITOMILIMHM #H iH.). CynepnpoayleHTu
aHTUOIOTUKIB, II0 BHKOPHCTOBYIOTHCS B OIOTEXHOJOriYHOMY BHpOOHHMITBI. CKiajaHHS
BYTJIELIEBOrO KICTSKAa aHTUOI0THKIB 3 MEPBUHHUX MeTabomiTiB. CxeMa GiocuHTe3y P-TaKTaMHUX
aHTUOIOTUKIB (MEHINMIIHIB 1 1edaloCIOpuHiB) 3 aMIHOKUCIOT. BTopuHHI MIKpOOHI
MeTa0oITH —  IHTIOITOpM  CUTHalNbHOI  TpaHcaykuii. IMyHocympecopu, IlepcnextuBu
3aCTOCYBaHHS B TPAHCILJIAHTOJIOT1, IPH JIIKYBaHHI aBTOIMYHHHMX Ta OHKOJIOTTYHUX 3aXBOPIOBaHb.
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KPUTEPII OIIIHIOBAHHS, CTPYKTYPA OLIHKH I MOPSIOK OLIIHIOBAHHS
DOAXOBUX BCTYIIHUX BUITPOBYBAHD JIJIS1 BCTYIIY HA HABUAHHSA JJIS 3I0BYTTSA
CTYIIEHA MATICTPA HA OCHOBI CTYIIEHA BAKAJIABPA, MATICTPA (OCBITHBO-
KBAJI®IKAIIMHOT O PIBHSI CIIEITIAJIICTA)

®opma 1 mporpaMa (axoBOro BCTYMHOTO BUIPOOYBAaHHS € €JMHUMH IJisl BCIX BCTYIHHKIB 3a
maHoro OIl. Jlns ycHimHOro mpoXoKeHHS ICUTY BCTYIMHHKAM HEOOXiTHO MPOJEMOHCTPYBATH PiBEHb
3aCBOEHHS MPOTPaMHUX PE3yNIbTaTiB HaBYaHH, nepeadaueHux nanoro OI1.

PiBerp chopMOBaHOCTI KOTHITHBHHX piBHIB, MPOJEMOHCTPOBAaHI BCTYITHUKOM B pe3yibTarTi
CKIlafaHHs (axoBoro BUNPOOyBaHHS, oOmiHIOETECA 3a 200-OampHO0 mKanmor. Popma (axoBoro
BCTYITHOTO BHIIPOOYBaHHS — MMCbMOBHI iCIIHT, IO CKJIAAAETHCS 3 IBOX YACTHH:

- Tectn, mo 3a0e3medyrOTh OIIHIOBAaHHA KBai(ikamiiHUX piBHIB «3HAHHDY/ «PO3yMIiHHI.
MakcumMaibHa OI[iHKa 3a TECTOBY YacTUHY cTaHOBUTH 100 Gainis;

- 3amaui (po3paxyHKOBI 3aBIaHHS), IO 3a0e3MedyIOTh OIIHIOBAaHHA KBaTi(iKamMiMHAX pIiBHIB
«3actocyBaHHD Ta «AHaTI3»/ «CruHTEe3»/«Oninka» — 100 Gamis.

Kinekictes TecToBuX 3aBmanHb — 100, kigpkicTs 3amad — 10. 3aranbHuii 4yac, BiABEACHUN Ha
CKJIa/IaHHS BCTYITHOTO BUIIPOOYBaHHS, HE MIEPEBUIYE TPHU (aCTPOHOMIUHI) TOTUHH.

s orpumanHs 1 Oany 3a TECTOBE 3aBIaHHS MHOXHHHOTO BHOOpPY, BIAMOBIIL HA MUTAHHSI Mae
OyTH TIOBHOIO, HE MICTUTH JUCTPAKTOPIB. Y BUMAJAKY, SKIIO BiAMOBIIh HA TECTOBE MUTAHHS € HEIIOBHOIO,
BiJICYTHI/ OJTUH 3 HEOOXiTHUX BapiaHTIB BIAMOBII — 0au HE HApaxOBYIOTHCS («0» OamiB).

s orpuMaHHs TMOBHOro Oany 3a 3amgady (po3paxyHKoBe 3aBmaHHs) (Big 5 mo 20 OaimiB, B
3aNIeKHOCTI B KaTeropii CKIAJHOCTI) BCTYMHHK Ma€ NPOJAEMOHCTPYBATH TIOBHWH, PO3TOPHYTHUH,
JIOTIYHUH 1 BUUEPITHUN X1l PIICHHS, 32 HEOOXIAHOCTI — 3 YITKMM (POpPMYIIOBAaHHSM TEPMiHIB, MOHSTH,
3aKoHIB, (opmys abo TpaBui. Y BHUMANKY, SKIIO PillleHHS PO3PaxyHKOBOTO 3aBIaHHS BiJICYTHE abo €
HEMIOBHHM, MICTHTh TIOMUJIKH B O0paxyHKax, 0am He HapaxoBYOThCs («0» OaiB).

MiniManbpHa TO3UTHBHA OLIiHKA (ax0BOro BCTYMHOTo BUIIPOOyBaHHs cTaHoBUTh 100 6amiB. Ocobwu,
AKi OTpUMald Ha (axoBOMY BCTYITHOMY BHUIpoOyBaHHI MeHIne, Hix 100 0aniB, mo30aBIAIOTECS TpaBa
y4acTi y KOHKYpCi Ha 3apaxyBaHHs 32 00paHOI OCBITHBOIO MTPOrPaMOI0.
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