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ECampus

Mporpama HaB4Ya/AbHOI AUCLUN/IIHU

1. Onwuc HaBYaNbHOI AUCLUNAIHMY, il MeTa, NpeaMeT BUBYEHHA Ta pe3y/ibTaTU HAaBYAHHA

OucumnniHa “3aranbHa 6ioTexHonoris” NnpusHayeHa ANA CTYAEHTIB, AKi HaBYalOTbCA 3a cneljianbHicTio 162 -
BioTexHonorii Ta bioiHxeHepis. MpeaMeToM HaBYabHOT AUCLUMNIHM € BioNOriYHi areHTH, NpoLecu, NPUHUMNK Ta
YMOBM, WO A03BONSAITb PO3POOUTM Ta peanisyBaTv BUPOOHMLTBO MPaAKTUYHO LIHHMX PEYOBWMH Ha OCHOBI
6ioCKHTE3y i3 3acTOCYBaHHAM HAyKOBWUX Ta iHXEHEPHWUX MEeTOAiB, ONaHyBaHHA OCHOB KiHETUKM ¢isionoriyHmx
nepeTBOpPeHb, BUBYEHHA METO/IB MOAENOBAHHA PO3BUTKY KAITUHHUX NOMNYAALLINA.

OucumnniHa 3abesneyye ocBOEHHA 6a30BMX 3HaHb Ta YMiHb A4/ PO3B’A3aHHA cnewianisoBaHWX 3agay B
npouecax pPo3pobKM Ta peanisauii 6ioTexHoNOriM MIKPOBHOro CMHTE3y Ta 3 BUKOPUCTAHHAM KAITUH POC/IMH Ta
TBapuH. B pamKax AucumniiHM po3rnafatoTbCs  OCHOBM HioTexHoOoril TPaaUUiMHUX NPOAYKTIB MiKPOOHOro
CUHTe3y.

Mertolo aucumnniim € GopMyBaHHA Y CTYAEHTIB TAaKMX KOMMNETEHTHOCTE:

- 34aTHICTb 3aCTOCOBYBATM 3HAHHA Y MPAKTUYHUX CUTyaLifAX;

- 34aTHICTb BUNTUCA | OBONOAIBATM CYHaCHMMM 3HAHHAMY;

- 3paTHicTb nNpautoBaty 3 BiONOrYHMMM areHTamu, BMKOPWUCTOBYBAaHUMW Yy BIiOTEXHOMOrYHMX MNpoLecax
(miKpoopraHiamu, rpubu, PocaNHKU, TBAPUHU; BipyCU; OKPEMI IXHi KOMMOHEHTH);

- 30aTHICTb 34iCHIOBATM €KCNePUMEHTA/IbHI A0CNiAKEeHHA 3 BAOCKOHANEHHA BioN0oriYHMX areHTis, y ToMy
YMCNi BUKAMKATM 3MiHM Y CTPYKTYpi cnagKkoBoro anapaty Ta GyHKLiOHaNbHill aKTUBHOCTI 6i0/1I0rYHNX areHTis;

- 34aTHICTb 3iAICHIOBATM aHaNi3 HOPMaTUBHOT AOKYMEeHTaLil, Wo HeobxiaHa Ana 3abe3neyeHHs iHXeHepHOoi
AianbHOCTI B ranysi 6iotexHooril;

- 34aTHICTb 34iACHIOBATN aHaNi3 CUPOBUHM, MaTepianiB, HaNiBNPOAYKTIB Ta LiIbOBUX NPOAYKTIB BioCMHTE3Y;


http://rozklad.kpi.ua/
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- 3[aTHICTb BPaxOBYBaTU KOMEPLIMHUIA Ta €KOHOMIYHWIA KOHTEKCT NpPM MNPOEKTyBaHHI papmaLeBTUHHUX
BUPOOHNLTB;

- 34aTHICTb BUKOPUCTOBYBATU METOA0OTIT MPOEKTYyBaHHA BUPOBHNLTB BIOTEXHONOFYHUX NPOAYKTIB Pi3HOrO
NPU3HAYeHHs;

- 34aTHiCTb 06MpaTh | BUKOPUCTOBYBATM BignoBiaHe 0b6nagHaHHSA, iIHCTPYMEHTM Ta MeToaM ANA peanisaui
KOHTPO0 BUPOOHUUTB BIOTEXHONOTIYHUX NPOAYKTIB PI3HOrO NPU3HAYEHHS;

- 3[aTHICTb CKN1aAaTM TEXHONOTiIYHI cxeMKn BUPOBHUUTB BiOTEXHOIOMNYHUX NPOAYKTIB Pi3HOrO NPU3HAYEHHS;

- 34aTHICTb aHani3yBaTN Ta NPOEKTYBATM BUPOOHULTBA BioTexHONOrIYHOT NpoAyKLUii pisHoro npoodinto;

- 34aTHICTb OLiHIOBaTM edEKTUBHICTb BioTeXHONOTIYHOro Npouecy.

B pesynbTaTi BMBYEHHA HaBYasbHOI AMCUMNAiIHM 3400yBayi BULLOI OCBITM HabyayTb TaKMX MPOrpPaMHUX
pe3y/bTaTiB HABYAHHA:

- BMIHHA pPO3PAax0OBYBATU CKNAA MNOXMBHUX CepefoBMLL, BM3HAYaTM OCOBAMBOCTI iX MPUroTyBaHHA Ta
cTepwAisauii, 34iACHIOBATU KOHTPO/Ib AKOCTI CUPOBUHM Ta FOTOBOI NPOAYKLIT Ha OCHOBI 3HAHb NPO Gi3NKO-XiMiYHiI
B/TACTUBOCTI OPraHiYHMX Ta HEOPraHiYHNX PEYOBUH;

- BMiHHA 3aCTOCOBYBATW 3HAHHA CKAa4y Ta CTPYKTYPU KAITUH Pi3HMX BiONOriYHMX areHTiB 18 BU3HAYEHHA
ONTUMaANbHUX YMOB Ky/IbTUBYBAHHA Ta NOTEHLLiaNy BUKOPUCTAHHA AOCNIAXKYBAHUX KNITUH y BioTexHoorii

- BMIHHA aHanisyBaTM HOPMATMBHI [OOKYMEHTW (OepXKaBHi Ta ranysesi CTaHAAPTH, TEXHIYHi YMOBM,
HaCTaHOBM TOLLO), CKNAaAaTNU OKPEMIi PO3AiNN TeXHONOTIYHOT Ta aHaNniTUYHOI AOKYMeHTalil Ha 6ioTexHONOoriYHi
NPOAYKTM Pi3HOrO NPM3HAYEHHA; aHANi3yBaTM TEXHONOTIYHI cuTyau,ii, 0bupaTh paLioHanbHi TEXHONOFIYHI pilleHHS;

- BMiHHS 0OrpyHTYBaTM BUOIp 6ioNOriYHOro areHTa, CKAady TMOMKUBHOIO cepeaoBulla i cnocoby
KY/IbTUBYBAHHSA, HEOOXiAHNX AOMOMIKHUX POBIT Ta OCHOBHMX CTafi TEXHOJIOTIYHOIO NpoLecy;

- BMIHHA BUAINATU 3 NPUMPOAHUX CybCcTpaTiB Ta iAeHTUIKYBATU MIKPOOPraHisMu pPisHUX CUCTEMATUYHUX
rpyn. BusHayatn mopdonoro-KynbTypanbHi Ta ¢isionoro-6ioximiuHi BAacTMBOCTI pisHMX BioNoriyHMX areHTiB.

- BMiHHA cKnaaaTn 6a30Bi NOXUBHI cepeoBMLLA ANA BUPOLLYBaHHSA pisHUX 6ionoriyHMx areHTiB. OuiHOBaTH
ocobmBocTi pocTy 6iooriYHMX areHTiB Ha cepeoBULLLAX Pi3HOrO CKnaay.

- BMiHHS pO3paxoByBaTU OCHOBHI KpuTepii ouiHKM edeKTUBHOCTI BioTexHoNoriyHOro npouecy (napameTpu
pocTy 6ioNoriYHNX areHTiB, LWBWAKICTb CMHTE3Y LINbOBOrO MNPOAYKTY, CUHTe3yBasibHa 34aTHICTb 6ionoriyHmx
areHTiB, EKOHOMIYHWUI KoedilieHT, BMXi4 UINbOBOro NPOAYKTY Big cybcTpaTy, NPOAYKTUBHICTb, BapTiCTb
NOYMBHOTO CEPeaOBMILLA TOLLO).

- BMiHHA 3aCTOCOBYBaTW NOMIOXKEHHA HOPMATUBHUX AOKYMEHTIB, O PEernameHTyoTb NOPALOK NPOBeAEeHHA
ceptudikauii npoaykuii, atectauii BMPOBHWUTBA, BMMOIM [0 OpraHisauii cuctem ynpaBAiHHA AKICTIO Ha
6ioTexHoNOriYHMX NigNPUEMCTBAX, NpaBuia 0POPMIEHHA TEXHIYHOT AOKYMeHTaLlil Ta BeAeHHSA TeXHOJ/IorYHOro
npouecy;

- BMIHHA CKnagaTy matepiasibHMA 6anaHc Ha OAWMH UMKN BUMPOBOHWMYOro npouecy, cneuudikauio
0b6/MagHaHHA Ta KapTy MOCTA4iMHOIO KOHTPOJ/IIO 3 HaBEAEHHSIM KOHTPOJIbHUX TOYOK 6BiOTEXHOM0rYHOro
BUPOOHULTBA;

- BMiHHA aHaNi3yBaTW Ta NPOEKTYBaTK crneuianbHi 6ioTeXHONOriYHI BUPOOHULTBA;

- BMiHHA BWKOPWUCTOBYBATM 3HAHHA NpPO WAAXM OiOCUMHTE3y NPaKTUYHO LUiHHMX MmeTabonitiB anA
BAOCKOHaeHHA BioTexHOOoril iX oaepKaHHS.

2. TMpepekBi3nuTu Ta NOCTPEKBI3UTU AUCLUNAIHK (MicLe B CTPYKTYPHO-NOriYHiA CXeMi HaBYaHHA 33
BiANOBiAHOIO OCBITHLOIO NPOrpamolo)

OuncumnniHa 6a3yeTbcA Ha 3HAHHAX Ta HAaBUYKAX, 3806yTUX CTyAEHTAMKM NPU BMBYEHHI 3arafibHUX XiMiYHMX
Ta 6ionoriyHnx gucumnaid: “Bionoria KnituHKn”, “Bioximia”, “3aranbHa mikpobionoria i Bipycosoria”, “3aranbHa
Gioximia”.

3HaHHSA, 3406yTi CTyAEHTaMW NPU BMBYEHHI AaHOT ANCUMNAIHU, MOXKYTb BYTU BUKOPUCTaHi Y MalibyTHbomy
NPpU BUBYEHHI TaKMX AUCUMNAIH UMKAY NiArOTOBKM MaricTpi, AK “lpoeKkTyBaHHA 6ioTexHoNoriyHMX Ta
dapmaLeBTUUYHUX BUPOBHUUTB”, “TexHonoria NpoayKTiB MikpobHoro cuHTesy”, “Mpomucnosa eHsumonoris”, a
TAKO B NPOLLECI AMNIOMHOIO NPOEKTYBaHHA.

3. 3MmicT HaBYaNbHOI AUCUUNAIHN
Posain 1. 3aranbHa xapaKTepucTuka bioTexHonorii: npeameT Ta 06’ekTu.
Temal.l MpegmeT Ta 3HaYEHHA BIOTEXHONOrYHOT ranysi.



BMHWKHEHHA Ta OCHOBHI eTanu po3BUTKYy bioTexHonorii. OcobMBOCTI Ta BigMiHHOCTI 6iOTEXHONOTI Y NOPIBHAHHI 3
{HWMMM TexHoNoriYHMMM npouecamu (TexHosoriamu). BasoBa TepmiHonoria. MpuHUMNKM  Knacudikauii Ta
npuKnagm Knacudikaiin 6ioTexHONOFIYHUX BUPOOHULTB.

MikpobionoriyHa npommncnoBicTb, AK 6a3oBa CKIagoBa 4YacTMHa cydacHoi bioTexHonorii. Chepn BMKOPUCTAHHSA
6i0CMHTETUYHOrO NOTEHLUiaNy MiKpoopraHiamis. Manysi 3acTocyBaHHA NPoAYKLii 6i0TEXHONOTNIYHNUX BUPOOHULTB.
MpuHUMNKN cTBOpPEHHA bioTexHonorii. CyyacHi Ta HOBITHI HanpPAMKKW PO3BUTKY BioTexHosorii Ta 6ioTexHoNoriYyHOI
npomuncnosocTi. OCHOBHI HayKOBI LLEHTPU Ta NPOMMUCAOBI NiANPUEMCTBA ranysi.

Tema 1.2 bionoriyHi areHTM 6ioTexHonorii.
3acToCcyBaHHA OCHOBHMX 3aKOHOMIipHOCTEN perynauii meTabonismy y MiKpoopraHismiB gns nigBULLEHHS X
NPOAYKTUBHOCTI.
3anexHictb MeTabosliyHOi aKTMBHOCTI MiKpOOpraHiamie Big BNAMBY ¢aKTOpiB OTOYYOUYOro CepeaoBMLa:
Temnepatypwu, aepau,ii, pH, cknaay i KOHUEHTpPaLiT KOMNOHEHTIB cepesoBMLA.
OCHOBHi BMMOMM A0 MNPOMUCAOBUX Ta MNPOMUCAOBO-NEPCNEKTUBHUX npoayueHTie BAP, Kputepii Biabopy.
MpUHUMIN Ta OCHOBU METOAIB CeNeKLLii MPOMUCIOBUX LITAMIB.
KNniTMHKM MiKpoOopraHiamiB, pPOC/IMH Ta TKaHWH, AK MPOMUCAOBI NPOAYLEHTU OGIONOrMYHO AKTUBHUX PEYOBUH.
Cneumdika KanycHUX TKaAHWH. Bubip ekcnnaHTaTiB, MiAFrOTOBKA i YMOBM Ky/bTUBYBAHHS i30/1b0BAHUX KANITUH,
TKaHWH Ta opraHen. PaKTopu, WO BNANBAOTb HA CMHTE3 Ta HAKOMUYEHHA METaboniTiB B Ky/bTypi i30/1bOBaHUX
KMITUH | TKAHWH.

Po3sgin 2. OcHoBM BioTexHONOFYHMX NPOLLECIB.

Tema 2.1 NoxkmBHI cepegosulla B 6ioTexHoorii.
Knacudikauis NoKMBHUX cepenoBuLL, O BUKOPUCTOBYIOTbCA Yy BioTexHonorii. MpUHUMNK CTBOPEHHA MOXMBHUX
cepefoBuLL, BUMOTU .0 KOMMOHEHTIB.
Niabip cknasy NOXWBHOMO CepenoBMLLA, PO3POOKa TEXHONOTYHUX eTaniB Ky/bTMBYBAHHA B 3aNEXHOCTI Big,
MeXxaHi3MiB perynsuii meTaboniyHnx wnaxis Ta ¢isionorivHMx ocobAnMBOCTEN KNITUH MPOMMUCAOBOrO LITAMY.
CupoBuHHa 6a3a 6ioTexHonorii. OCHOBHI A)Kepena roNOBHMX Ta MIHOPHMX enemeHTiB. PocToBi daKtopwu.
MonepeAHWKM CMHTE3Y LLiNbOBOIO MPOAYKTY.
0cobAnBOCTi NOXUBHUX CEPEAOBUILL AN1A KYIbTUBYBAHHSA KNITUH POCAWH Ta TKAHWH.

Tema 2.2 AcenTuka B 6ioTEXHONOTiIYHIN NPOMMUCNOBOCTI.
MoHATTA “acenTuKa”, “cTepuabHicTb”, “KOHTaMiHauia”. BNane cTOPOHHbOT MiKpodiopn Ha epeKTUBHICTb NpoLecis
6iocmHTe3sy. Cnocobm NiATPMMKM acenTUYHMUX YMOB.
Cnocobu iHakTMBaLjii KOHTamiHytouoi Mikpodopu. Cnocobu cTepunisadii o61agHaHHA, NOXKMUBHUX CcepeaoBULL TA
noBiTpA. [HAaKTMBAL,A MIKPOOPraHi3miB Ta pyMHYBaHHA XiMIYHWX CMONYK Nig Ai€to Gi3sMYHMX Ta XiMiYHUX PaKTopiB.
KiHeTWKa cTepwunisauii. Po3paxyHOK edeKTMBHOCTI TepMiyHOI cTepuaizauii pianH. Mogenb aKTMBOBAHWX chop
Xemopi, meton Piyapaca, Teopia [enHaopdepa i Xemopi. Bubip onTMmanbHUX TEXHONOTYHUX MapameTpis

TEPMIiYHOI cTepumnizauii.

Po3zgin 3. OcHoBHI npoueck 6ioTeXHOOMYHUX BUPOOHMLTB. TUNOBI TEXHOIOFIYHI pilleHHs B BioTexHoAori.
Tema 3.1. MpuHUMnNoBa cxema bioTexHONOriYHOro nNpouecy.
Tunu cTagin 6ioTexHoNoriyHMx BMPOBHMUTB. [ligroToBui (NpeadepmeHTalinHi) npouecu, KynbTUBYBaHHA
6ioNoriYHUX areHTiB, BUAiNEHHA Ta CTaHAAPTM3aL,ii 6i0/10MNYHO aKTUBHUX PEYOBUH.

Tema 3.2 MNepeadepmeHTauinHi npouecu.
CaHiTapHa niagrotoBka BMPOBGHWMLUTBA, TEXHONOrIYHI 3acagu npoBefeHHA. iarotoBKa, mMuiika Ta cTepuAisauis
ob1agHaHHA Ta KOMYHIKaLLiN.
MiarotoBKa MOMWBHUX CepenoBul, aas BUPOOHMYOro 6GiocuMHTesy: 36epiraHHA Ta [03YBaHHA KOMMOHEHTIB
MOYKMBHOTO CEPEeLOBULLA, CNOCOBM CTepuni3aLii NOXMBHUX cepenoBuLy,. KOHTPOIb AKICHUX NOKA3HMKIB MOXUBHUX
cepenosuLy,
MociBHWiA maTepian. OgeprkaHHA MNOCIBHOro martepiany Aas MoBEPXHEBOro Ta MMOWMHHOIO Ky/lbTUMBYBAaHHA.
Mys3eliHi KynbTypu, poboudi napTii WTamiB-npoayueHTis BAP.
MiaroToBKa NOBITPA ANA TEXHOAOTIYHOro nNpouecy. TeXHONOoriYHa cxema OTPMMaHHA CTEPUABLHOIO NOBITPA.



Po3paxyHok noTpeb KynbTypu npoayueHta BAP y po3umMHeHoMy KuUcHi. Cnocobu ounuieHHs Ta cTepunisauii
noBiTpa Ana 6iocMHTE3y Ta BUPOOHMUMX NpUMIilLeHb. TUMNOBI TEXHOOrYHI NpUMOMM CcTepuAisauii nosiTpA.
MoBiTpAHi ¢inbTpu. MpuHUMNK BUBOPY GiNbTPYHOUMX MaTepianis NoBITPAHMX ¢inbTpi. OUiHKa ePeKTUBHOCTI
OYMCTKM Ta cTepunizauii nosiTpa. KOHTPo1b ePEKTUBHOCTI OYMCTKM Ta CTepuAisaLii nosiTpa.

Tema 3.3 KyabTMBYBaHHA MIKpOOpraHiamis
MNoBepxHEBUN Ta TMINBUHHMIA CcNocobu KynbTMBYBaHHA. MepioanyHuii Ta besnepepBHUI npouecn biocuHTesy.
OcobnnBocTi, nepeBaru, HegoNIKK NPU OTPUMaHHI BAP.
TexHoNoriyHa peanisaLis TMNOBMX cnocobiB NepiogMUHOro Ta 6esnepepBHOro KybTUBYBAHHA.
depmeHTepu. MpuHUMNKU BUHOPY TMNOBOrO GepMeHTaLLiMHOro obnaaHaHHs.
Ocob6nnBOCTi  TEXHONOrIM 3 BWKOPUCTAHHAM HaTMBHMX Ta iIMMOGINI30BaHUX KAITMH  MiKpoopraHiamis.
BMKOpUCTAHHA iMMOBINi3oBaHUX Ta MIKPOKaNCynbOBaHUX MIKPOOHUX KAITUH ANA ogepyKaHHA npoaykuii
MiKpOBHOro cnHTe3y. MNepeBaru 3aCToCyBaHHA iMMOBiNi30BaHMX KNITMH Ta iX CTPYKTYpP Y TEXHONOTIYHUX NPOLLeCcaXx.
MiHOYTBOPEHHSA Ta MOFO PeryatoBaHHA B NpoLecax MMUOMHHOIO KynbTuByBaHHA. MPUYMHU NIHOYTBOPEHHA Ta MOTO
BMN/MB Ha edeKTUBHICTb b6iocnHTesy. MeTtoam niHoperyntoBaHHA: XiMidHi, @i3nyHi, MexaHi4yHi Ta KoMbiHOBaHi.
XapaKTepPUCTUKA NIHOTACHUKIB, O BUKOPUCTOBYIOTLCA Y MPOMMUCIOBOCTI.

Tema 3.4 KynibTMBYBAHHA KNITUH TKAHMH Ta KNITUH POC/IMH.
Ocob6anBOCTi 6iOTEXHONONYHUX NPOLECIB HAa OCHOBI KY/1IbTUBYBAHHA POCAUHHMX Ta TBAPUHHUX KNITUH. CycneHsiiHi
KY/IbTYPU, YMOBM iX OTPMMAHHA Ta BUPOLLYBaHHA.
KynbTUBYBAHHA KaNyCHUX Ta CYCMEH3IMHUX Ky/AbTyp 3 METOH Ofep)KaHHA MNPOAYKTIB BTOPUHHOIO CUHTE3Y
(ankanoigis, rniko3unais, edpipHoi onii, ctepuHia). OcobansocTi 06naaHaHHA Ans NabopaTopPHOro Ta NPOMUCIOBOro
KY/IbTUBYBAHHA i30/IbOBAHNX KNITUH i TKAHWUH.

Posgin 4.TexHonoriuHi npouecy 6iocUHTE3y, BUAINEHHSA, OYULLEHHA Ta CYLLKM NPOAYKTIB biocuHTe3y.

Tema 4.1 MaTemaTU4YHi MoAeNi POCTOBUX Ta BIOCUHTETUUYHMX NPOLLECIB.

MepioanyHe KyNbTUBYBaHHSA i Moro rpadiyHa iHTepnpeTauia. FMMMBUHHE KyNbTUBYBAHHA B igeanbHOMY biopeaKTopi
nepiogmMyHoi Aii. JlorictudHa KpuBa, AK NPUKNagL oaHOMApPaAMETPUYHOI moaeni po3BUTKY nonynauii. basosi
KiHETMYHI NOKa3HWKM NepioanyHOro KynbTuByBaHHA. KiHeTUKa yTunisauii cybcTpaty i yTBOpeHHs meTabonitis B
NepioAnNYHOMY pPeXUMi KynbTUBYBaHHA. MUTOMa LWBMAKICTL POCTY, EKOHOMIYHI KoediuieHTn, Buxig 6iomacw,
CTYNiHb BMKOPWUCTaHHA cybCcTpaTy, NPOAYKTUBHICTb BiocuHTe3y, disionoriyHa UiHHiCTb cybcTpaTy. MatemaTuyHe
MOZEeNtoBaHHA pOCTOBUX npoueciB. Moaenb eKCnoHeHUinHoro pocty. KiHeTuyHi piBHAHHA MoHo, ®epxtonbCTa-
Mipna-Piga, EHpptoca Ta iHLW.

KiHeTnka 36anaHcoBaHoOro pocty. ba3osi KiHETUYHI MOKAa3HUKKM Ta MaTemaTU4Hi mogeni HanisbesnepepsBHOro Ta
6e3nepepBHOroO pexumiB KyabTuByBaHHA. Knacuodikauia 6e3nepepBHUX cUCTEM Ta METOAM KepyBaHHA HUMMU,
maTepianbHMit BanaHc no 6iomaci Ta cybeTpaty. Camoperynsauia 6e3nepepBHUX cCUCTEM. XEeMOCTATHI,
TypbigocTaTHI Ta iHWI cMCTEMU KepyBaHHSA 6e3nepepBHUMUM NpoL.ecamm 6iocuHTesy.

Tema 4.2 NMpUHUMNK Ta TUNOBI TEXHONOTIYHI PilLEHHA BUAINEHHA LiNbOBMX NPOAYKTIB BiOCUHTE3Y.
O6rpyHTyBaHHA Ta BWbIp cnocobiB BUAINEHHA B 3a/EXKHOCTI Bif, XapaKTEPUCTUK MPOAYKTY Ta Micus Ioro
Nokanisauii. Cnocobu KOHUEHTPYBaHHA Biomacu: BiacTotOBaHHA, G0TaLifa, 0caarKeHHA B MO LUTYYHO CTBOPEHMUX
rpasiTaLiiHUX cun.

Cnocobu po3dineHHs TBepaoi Ta pigkoi ¢a3 KynbTypanbHOi piaMHK: GiNbTpyBaHHA, UEHTPUPYryBaHHs,
cenapyBaHHa. MonepeaHa 06pobKa KNITMHHUX CycrneHsii. EKCTpaKLuis winboBoro npoaykty. MembpaHHi meToau:
Aianis, enektpogianis. bBapomembpaHHi cnocobu: mikpodinbTpauin, yabTpadinbTpaLin, 3B0POTHUN OCMOC.
MeToan ocagskeHHA OifkiB: OpraHiYHMMM pPO3YMHHMKAMMK, conamu, BUbiIpKkoBoto pH-Ta T-geHaTypauieto, B
i30eN1eKTpUYHIlM Touuj. Po3aineHHA Ta ounLLEHHA NPOAYKTY MeToaamm aacopbui.

Tema 4.3 OTpuUMaHHA KiHUeBoT popmu NPOAYKTIB BioCcUHTE3Y.
Crabinizaujina npoayKrty. HanosHioBaui Ta cTabinisatopu akTMsHoOCTI BAP.
TepMOoUyTAMBICTb Ta KCEPOUYTAMBICTb NPOAYKTIB BiocnHTE3y. CNocobu CylwKM NPoAyKTiB. Bakyym-BUCYyLIYBaHHA,
posnualotoda Ta cybnimauiiHa cylwKka. Bubip cnocoby B 3anexHOCTi Big, XapaKTepucTuK cybcTaHuil, wo
BMCYLUYETHCA, Ta BUMOT 40 rOTOBOIO NPOAYKTY.
ToBapHi popmu npoaykTie biocuHTe3y. PacyBaHHA, NaKyBaHHA, 36epiraHHsA.



KOHTpO/b Yy BUPOOHMUTBI NpoayKTiB BiocnHTE3Y. BUAK KOHTPO/IHO, TOYKM KOHTPOJIO, AKICTb NPOAYKLi.

Po3pin 5. biotexHonorii Ha OCHOBI MiIKPOGHOIO CUHTE3Y.

Tema 5.1 OcobaMBOCTI TPAANLIMHUX TEXHOOTIM OTPUMAHHS Pi3HUX rpyn 6i0N0rYHO aKTUBHUX PEYOBUH.
3arafibHa XapaKTepucTMKa TexHosorii 6inKoBo-BiTamMiHHMX KoHueHTpaTiB (BBK). OcHoOBHi npoayueHTH,
0C06MBOCTI BUPOOHMLITBA Ta BUAINEHHA NPOAYKTY.
Ocob61MBOCTi TEXHONOTiT OTPUMAHHS OPraHiYHNX KMCNOT. TEXHONOTIYHI NTPUHUMNK, BUAN TOBAPHUX hOpM.
MikpobionoriyHnin cnocib6 oTpumaHHA amiHOKMCNOT. OcoBNMBOCTI MPOAYLEHTIB Ta TEXHOIOMNYHUX PEKMMIB.
MikpobionoriyuHe BUPOOHMLTBO PpepmeHTHUX npenapaTis. CNnocobu KynbTMBYBaHHA NpoayLeHTiB. HomeHKknaTypa,
AKTMBHICTb LLiIbOBUX NPOAYKTIB.
Ocob6nBOCTi TeXHONOTii OTPUMAHHA aHTMBIOTUKIB MIKPOOHMM CMHTE30M. 3aNEeXkHICTb TEXHOJIOMNYHOI CXeMu Big,
NPWU3HAYeHHA LiIbOBOrO NPOAYKTY.

Tema 5.2 3acTocyBaHHA MIKPOOPraHi3miB B NpoLLecax O4UCTKM NPOMUCAOBUX BigXxoais.
MpuHLMnn BMG6OpPY cuctemmn 6ioNOFYHOT OYMCTKM PIAKMX MPOMMUCAOBUX BiAXOAIB.
TUNOBI CXEMM OYUCTKM NPOMMUCIOBUX CTOKIB (aepobHi i aHaepobHi cnocobu OUNCTKM CTOKIB).
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HaBYyanbHUA KOHTEHT
5. MeToauKa onaHyBaHHA HaBYa/bHOI AUCLUNNIHU (OCBITHBOrO KOMMNOHEHTA)

HaBuyanbHa amcumnniHa oxonatoe 16 roa nekuin Ta 12 rog nabopaTopHMX 3aHATb, PO3pPaxyHKOBO-rpadivHy
pob6oTy (PIP), a TakoX BUKOHaHHA MOAY/1IbHOI KOHTPOJIbHOT PO60TU. JTabopaTopHi POBOTN NPOBOAATLCA 3 METOHO
HabyTTa AOCBigy aHani3yBaTM OCHOBHI XapaKTEPUCTUKU MIKPOOHWX NPOAYLEHTIB, CUPOBUHMU, MiKpobioaoriyHoi
YUCTOTU, NPOBOANTU NpoLLec BIOCUHTE3Y Ta KOHTPOJIb MOr0 OCHOBHMX NMOKA3HWKIB i Li/IbOBOrO NPOAYKTY.

MeToaM HaBYaHHA: NOACHIOBAJIbHO-I/IIOCTPOBAHUI (MyNbTUMEAINHI NeKuii 3 enemeHTaMn AUCKYCIMHOro
CniNKyBaHHA 3i 3406yBayamu), penpoayKTMBHWMIA, YacTKOBO-MOLWYKOBMIA (camocTiliHa poboTa noLwyKoBOro
XapakTtepy, poboTa 3 niTepaTypoto). BUKOPUCTOBYIOTbLCA HACTYMHI METOAM HaBYAHHA: ® C/IOBECHI — PO3MoBiab,
nosicHeHHs, 6eciga, IHCTPyKTa)K, NeKUis, AMUCKyCiA; ® Hao4yHi — [AeMOHCTpauia Bigeodinbmi, Hao4yHOro
ob1agHaHHA, intocTpaLin.



NeKuiiiHi 3aHATTA

HasBsa Temu nekKu,ii Ta nepenik OCHOBHUX NMUTaHb ,

nel\ll(‘_:.l,i'l' a TaKoX Nepenik NTaHb Ha camocTiliHe onpaultoBaHHA (CamocTiliHa poboTa cTyaeHTIB)
1 BMHUKHEHHA Ta OCHOBHI eTanu po3BUTKY BioTexHoorii.
MpegmeT BMBUYEHHSA Kypcy. MoHATTA 6ioTexHonorii. ETanu po3BuTKy.
OcobnmBoCTi Ta BiAMIHHOCTI 6iOTEXHONOTIN Y NOPIBHAHHI 3 IHLWMMW TEXHOIOMYHUMK NpoLecamm
(TexHonorismu). basoBa TepmiHonoris.
Cdhepn BUKOPUCTaHHA BIOCMHTETMYHOrO MNOTEHLUiany MiKpoopraHiamie. lanysi 3actocyBaHHSA
npoAayKu,ii 6ioTeXHONOrYHUX BUPOOHULTB.
Nitepatypa[1,5,10]
KnitTuHn mikpoopraHiamie, pociMH Ta TKaHMH fAK NPOMUCAOBI npoayueHTu 6ionoriuHo
AKTUBHUX PEYOBMUH.
Bnaue o¢isnuyHMx, XimiyHMX Ta GionoriyHMx ¢GaKTOpiB HA KUTTEAIANbHICTL Ta GIOCMHTETUYHY
34aTHICTb MiKpoopraHiamis. OCHOBHi BUMOIM A0 NPOMUCAOBUX Ta NPOMMUCIOBO-NEPCNEKTUBHUX
npoayueHTis BAP, KpuTepii Biabopy.
Nitepatypa [2, 3, 8]
MpuHUMNK Ta OCHOBU METOAIB CeNeKLii NPOMMUCIOBUX LITaMIB.
MoHATTA WTamy-nNpoayueHTy, AiHii. MeTogm cenekuii Ta 36epiraHHA WTamiB-NpPoAyUEHTIB Ta
NiATPUMKM LiIbOBOT aKTUBHOCTI.
Nitepatypa [1, 8, 14]
CamocrTiiHa po6oTa cTygeHTiB:
CyyacHi HanpamKu po3BUTKY bioTexHonorii Ta 6ioTexHo0riYHOT NPOMMUCIOBOCTI.
OCHOBHI HayKOBI LLeHTPM Ta NPOMMCIOBI NiZNPUEMCTBA ranysi B YKpaiHi.
MpuHuMnKn ctBopeHHA bioTexHonorii. Knacudikauis 6ioTexHONOriYHMX BUPOOHULTB.
Nitepatypa [1,5, 3]
MpUHUMNK CTBOPEHHA NOXUBHUX CEPEAO0BULL, BUMOIY A,0 KOMMNOHEHTIB.
Knacudikauia noKmMBHMX cepenoBMLL, O BMKOPWUCTOBYHOTbCA Y MNPOMMCNOBOCTI 3a
NPU3HAYEeHHAM, arperaTHMM CTaHOM Ta CKNALO0M.
MpUHUMAKM ONTUMI3aL,ii CKNaAy NOXUBHUX CEpesoBULL,.
Nitepartypa [1, 3, 15]
CuposuHHa 6a3a 6ioTexHoONOriYHUMX BUPOGHULTB.
OcHoBHi Aa)kepena Byrneuto, a3oty, docdopy, cipku. Makpo- Ta MikpoenemeHTun. PocTtosi
dakTopu. MonepesHNKM LiNbOBOrO NPOAYKTY.
0OcobAnBOCTi NOXUBHUX CEPEAOBUILL ANA KY/IbTUBYBAHHSA KAITUH POCAVH Ta TKAHMH.
Nitepatypa [3, 14, 20]
2 MoHATTA Ta cnocobu NiATPUMMKM acenTUYHUX ymoB B 6ioTexHonorii.

MoHATTA “acenTuka”, “cTepunbHicTb”, “KOHTamiHauia”. BnauMB CTOPOHHLOI MiKpodnopu Ha

edeKTUBHICTb NpoLlecis 6iocuHTe3Y.

Cnocobwu iHakTuBauii mikpodnopu. Cnocobu crepunisauii obnagHaHHA, NOXUBHUX CEPEAOBMLL

Ta nositpa. flitepaTypa [1, 6, 15]

Po3paxyHOK epeKTUBHOCTI TepPMiUYHOI cTepunisauii.

Mogenb akTMBOBaHMX cnop Xemdpi, meton Piyapaca, Teopia OeliHaopdepa i Xemdpi. Bubip
ONTUMANILHUX TEXHOIOTIYHUX NapameTpiB TepMiYHOT cTepunisau,ii.

Nitepatypa [15, 20]

MpuHUMNOBa TexHoNOriYHa cxema 6ioTexHONOriYHUX BUPOBHULTB.

OCHOBHI TMNM cTagin, NpuHUMNU GopMyBaHHA TEXHOOFYHUX CXEM

HopmaTtuBHa AOKYMeHTaUiA WoA0 po3p0bKM TEXHONOFYHMX CXeM BIOTEXHONOTMYHUX BUPOOHULTB
B YKpaiHi.

Nitepatypa [1, 3, 7, 20]




CamocrTiiiHa poboTa cTyaeHTiB:
NigrotroBKka BUPOGHULTBA A0 TEXHOJIONIYHOrO Npouecy.
CaHiTapHa niarotoBka BUpobHMLTBA. MiAroToBKa nepcoHany fo pobotu. MiarotoBka BUPOOHUYMX
npumilLeHb. MiarotoBKa, MUitKa Ta cTepuisauis 061agHaHHA Ta KOMYHiKaLin.
MpomncnoBi MUtoYi Ta aHTUCENTUYHI 3ac0bu ansa BioTexHONOrIYHOI ranysi.
Nitepatypa [1, 14, 17]
NigrotoBKa Ta cTepunisalia NOXXMBHUX cepefoBULL, AN BUPOBGHUYOro 6iocuHTesy.
MigroToBKa MOXKMBHUX CepenoBuL, AnA BUMPOOHMYOro 6GiocuHTesy: 36epiraHHA Ta LA03YBaHHA
KOMMOHEHTIB MOXMBHOIO cepefoBuLLa, CNocobu cTepunisalii NoXMBHUX cepeaosuil. KoHTponb
MOKA3HMKIB NOXUBHUX CEPesOBULL,
Nitepatypa [3, 13, 15]

NiarotoBKka noBiTPA ANA TEXHONOrYHOro npouecy. TexHONoriYHa cxema OTPUMaHHA
CTepPUIbHOrO NOBITPA.
Cnocobu ounLLLEHHA Ta cTepunisaLii NoBiTpsa gns biocMHTE3y Ta BUPOOHMUYMX NpUMILLEeHb. TUNOBI
TEXHO/IONYHI  npuiiomn  cTepunisauii  nositpsa. [MoBiTpaHi  ¢inbTpu. MpuHumnn  Bubopy
dinbTpyrounx matepianis noBiTpaAHUX inbTpiB. KOHTPOb ePEKTUBHOCTI OYMCTKM Ta cTepuisauii
nosiTpA.
Nitepatypa [5, 9, 19]
NigroroBKa nociBHOro marepiany ana BupobHMYOro 6iocuHTesy.
MoHATTA nociBHOro martepiany. Opep)kaHHA NOCIBHOro MmaTepiany Ana NOBEepPXHEeBOro Ta
rMMBUHHOIO Ky/bTUBYBaHHA. My3elHi KynbTypu, poboui napTii wramis-npoayueHTis BAP.
Nitepatypa[1, 5, 17]
KynbTusyBaHHA MiKpoopraHiamis.
MoBepxHeBUI Ta MMNOUHHUI cNocobuM KynbTUBYBaHHA. MNepioanyHUin Ta 6esnepepBHUIt NpouecH
6iocuHTesy. [MMpuHuMnM BMOOPY TMNOBOro depmeHTaLinHOro 06naaHaHHA. OcobamBocTi,
nepesary, HeAoNKM Pi3HUX CNOCO6iB Ky/NbTUBYBAHHA MpPWM OTPUMaHHI 6i0/OriYHO aKTUBHMX
pPEYOBWUH.
Nitepatypa [1, 3, 12]
OcHOBHiI ¢aKTopy, W0 BM3HA4YaOTb ePeKTUBHICTb BiIOCUHTE3Y LiNIbOBOro NPOAYKTY.
Cknap, nNOXWBHOIMO CepefoBMLLA, IHTEHCUBHICTb aepauii, TemnepaTtypa, IHTEHCUMBHICTb
nepemiwyBaHHA, HaA/MLWIKOBUI TUCK, PpPH, BOJAOFiCTb, TpMBanNiCTb MpoOLLECY, MOXKAUBICTb
iHbiKyBaHHA. MeToaM KepyBaHHA BIOCUHTETUYHMMM NPOLLECAMM Y MPOMMUCIOBOCTI.
Nitepatypa [2, 3, 16]

CamocTitHa poboTa cTygeHTiB:
MNiHoyTBOpeHHA Ta MOro peryaloBaHHA B npouecax FMM6MHHOro KynbTUBYBaHHA. MeTogm
NiHOPEerytoBaHHA: XiMiyHi, Gi3MYHI, MexaHiYHi Ta KOMBIHOBaHI.
Nitepatypa [3, 6, 19]

MeToau BuAgineHHA NpoAayKTiB 6iocuHTe3y.

O6rpyHTyBaHHA Ta BMOiIp cnocobiB BUAINEHHA B 3a/1€XKHOCTI Bif, XapaKTepPUCTUK NPOAYKTY Ta
MicuAa Moro nokanisadiii.

Cnocobu KOHLEHTpyBaHHA 6Giomacu: BiacToloBaHHA, dJioTaliAa, OCaAXKeHHs B MNOAi LITY4YHO
CTBOPEHUX rpaBiTaLiiHNX cun.

Nitepatypa [1, 9]

MeToau BugineHHA npoayKTiB 6iocuHTe3y.

Cnocobu po3gineHHs TBepgoi Ta pigkoi ¢as  KynabTypanbHOi  piguvHKU:  GiNnbTpyBaHHS,
LeHTpudyryBaHHA, cenapyBaHHA. Cnocobu gesiHTerpauii 6iomacn ana BUAiINEHHA eK30reHHUX
LinboBMX npoAykTiB. PisnuHi, ximiyHi Ta 6GionoriyHi cnocobu; ix nepeBarn Ta HeLONIKM.
EKcTpakuia winbosoro npoaykry. Jlitepatypa [1, 3, 6]

MeToamn BuaineHHA 6iNKiB OcapyKeHHAM: OpPraHiYHMMMU PO3YMHHUKAMMK, CONAMMU, BUBIPKOBOIO
pH-Ta T-aeHaTtypauieto. MeToam BUAiNEeHHA BiNKiB B i30€NeKTPUYHIN TouLi.

MeToAaun OYUCTKM NPOAYKTIB BiocuHTesy.

MembpaHHi MeTogm: pgianis, enektpogianis. BbapomembpaHHi cnocobu: mikpodinbTpaLis,
yAbTpadinbTpaL,if, 3BOPOTHUIA OCMOC.

PosgineHHA Ta ounLLEeHHA NPOAYKTY MeToaamu aacopbuii.




Nitepatypa [6, 9, 19]

CamocrTiiiHa poboTa cTyaeHTiB:
MNpuHumunu Bu60opy cnocobis Ta pexMmiB BUCYLLYBAHHA NPOAYKTIB GiocUHTE3Y.
TepMouyTAMBICTb Ta KCEPOYYTAMBICTb NPOAYKTIB BiocMHTe3y. CTabinisauia NnpoayKTy. NPoAayKTy.
HanosHtoBaui Ta ctabinisatopu LiNbOBOT aKTUBHOCTI.
Nitepatypa [1, 6]
Cnocobu cywwKu NnpoayKTiB 6iocuHTeE3y.
BaKyyM-BUCYLLYBAHHA, po3nualotoda Ta cybsimauinHa cywka. Bubip cnocoby B 3as1eXHOCTi Bif,
XapaKTePUCTUK cybCTaHLil, WO BUCYLIYETLCA, Ta BUMOT A0 roTOBOro. ToBapHi popmu NpoayKTiB
6iocnHTe3y. ®acyBaHHA, NakyBaHHA, 36epiraHHA.
dacyBaHHs, NaKyBaHHA, 36epiraHHA roToBoi NPoAYKLii.
Nitepatypa [6, 9]
KoHTponb y BUPO6GHULTBI NPOAYKTIB MiKPOOHOro CUHTE3Y.
Bnan KOHTPOO, METOAM Ta TOYKM KOHTPOIO. [TOHATTA AKOCTI NpoAyKu,ii.
Nitepatypa [3, 7]

BMpO6HULTBO NPOAYKTIB NepBUHHOIO 6iocuHTE3Y.
3aranibHa XapaKTepucTMKa TexHonorii 6iNKoBO-BiTaMiHHMX KOHUeHTpaTiB (BEBK).
OcobnusocTi rotoBux popm EBK.
Nitepatypa [1, 14, 19]
MikpobionoriuHuiA cnoci6 oTpumaHHA amiHokucnor. OcobamMBOCTI  NpPOAYUEHTIB Ta
TEXHOOTNYHUX pexkMmiB. OcobamMBOCTi roToBUX GOPM aMiHOKMCNOT.
Nitepatypa [1, 14, 16]
CamocrTiiiHa poboTa cTyaeHTiB:
0Oco6mBOCTI TEXHONOTiT OTPMMAHHA OpraHiYHUX KUCNOT.
OCHOBHi NPOAYKTU, MIKPOOHI NPoAyUEeHTM, TEXHOMOFYHI NPUHUUNK, BUAM TOBAPHUX dopMm.
MopiBHAHHSA Pi3HMX cnocob6iB BUPOOHULTBA OPraHiYHUX KMUCAOT.
Nitepatypa [1, 3, 17]

MikpobionoriuHe BUpob6HULTBO pepMmeHTHUX NnpenaparTis.
Cnocobu KynbTMBYBaHHA NpoayueHTiB. HoOMeHKnaTypa, aKTUBHICTb LiIbOBUX MPOAYKTIB.
OcobausocTi TexHONOrii Ta roToBMX Popm PpepMeHTHUX Npenaparis.
Nitepatypa [1, 4]
0Oco6nmBOCTI TEXHONOTiT OTPUMAHHA aHTUGIOTUKIB MIKPOOHMM CMHTE30M.
MpoAyLeHTU, YMOBU CUHTE3Y, 3a/IEXKHICTb TEXHOJIOTNYHOI CXeMM Bif, NPU3HAYEHHSA LiNIbOBOrO
NPOAYKTY.
Nitepatypa [1, 16]
CamocrTiitHa poboTa cTyaeHTiB:
Cnocobu 3HeLKoAXKEeHHA BiAX0AiB Ta BUKUAiIB 6ioTeXHONoriYHUX BUPOGHULTB.
TMNOBI CXeMM OUYNCTKM NpomMmmncnoBux cTokis. BIMK, XMK, aHaepobHa Ta aepobHa 0UMCTKA CTOKIB.

Nitepatypa [3, 14]




7 MepioanyHe KynbTUBYBaHHA i Moro rpagivyHa iHTepnpeTauis.
ba3oBi KiHETUYHI NOKa3HWMKM NepioanYHOro KynbTMBYBaHHA. KiHeTuMKa yTunisauii cybctpaty i
YTBOPEHHA MeTaboniTiB B NEPIOANYHOMY PEXKUMI KYNbTUBYBAHHSA.
Nitepatypa[1, 3,19 ]
MoKasHUKK NnepiogUYHOro KyNbTUBYBAHHA.
MuToma WBMAKICTb pOCTy, PO3XigHi KoediluieHTN, eKOHOMIYHI KoediuieHTn, Buxig biomacw,
CTYNiHb BUKOPUCTAHHA cybCcTpaTy, NPOAYKTUBHICTL BiocMHTE3Y.
ba30Bi KiHETUYHi NOKa3HMKKN 6e3nepepPBHOro peXXUMiB Ky/NbTUBYBaAHHS.
Knacudikauisa 6e3nepepBHUX CUCTEM Ta METOAM KepyBaHHA HUMM, MaTepianbHWin BanaHc no
6iomaci Ta cybcTpary.
Nitepatypa [2, 14, 16]
CamocrTiiiHa po6oTa cTyaeHTiB:
MatematuuHi mogeni 6e3nepepBHOro KyJAbTUBYBAHHA.
XemocTaTHi, TypbigocTaTHi Ta iHWIi cucTemm KepyBaHHA 6e3nepepBHMMM Npouecammn BiocuHTesy.
TexHoNoriyHa peanisauis TMNoBux cnocobis 6e3nepepBHOrO KyAbTUBYBAHHS.
Nitepatypa [1, 3]
8 OcobnunBocti 6ioTexHONOriYHMX NPOLECiB HA OCHOBI KyIbTUBYBAHHA POC/IMHHUX Ta TBapPUHHUX
KNiTUH.
CycneHsinHi KyAbTypn, YMOBU iX OTPMMAHHA Ta BUPOLLYBAHHS.
KynbTWUBYBaHHA Ka/lyCHUX Ta CYCMNEH3iMHMUX KyAbTyp 3 METOIO OAep’KaHHA NPOAYKTIB BTOPUHHOTO
cuHTe3y (ankanoigis, rnikosnais, edipHoi onii, cTepuHiB).
Nitepatypa [8, 13, 18]
Ocobnusocti obnagHaHHA pnA  nabopaTopHOro Ta MNPOMMUCAOBOrO  Ky/IbTUBYBaAHHA
i301bOBAHUX KNITUH | TKAHUH.
CamocTitiHa poboTa cTygeHTiB:
BMKOpUCTaHHA iMMODGIiNi30BaHUX KAITUH A1 OTPMMaHHA Li/IbOBOrO MPOAYKTY: nepesarv Ta
0cobanBOCTI Ky/IbTUBYBaAHHA. JliTepaTtypa [4, 8, 13]
JNlabopartopHi 3aHATTA
Ne
np HasBa KomnaeKcHoi nabopaTtopHoi po6oTu
1 MikpobionoriuHuiA KOHTponb nNOBiTPA, BoAM Ta o06nNagHAaHHA Ha nNignpUemcTBax
6ioTexHONOriYHOI NPOMMUCNOBOCTI.
3aBgaHHA Ha CPC: OcobamBOCTi 3acTOCyBaHHA METOAIB BMMipOBaHHA MiKpobHOro 3abpyaHeHHsA
NoBITPA y Pi3HWUX TUNAxX NpUMiLLeHb. JliTepaTypa [1, 3, 20]
KynbTHMBYBaHHA MiKpPOOpPraHiamiB raMbuHHMm cnocobom. AHani3 pocToBUX NpoueciB MiKpo6HUX
5 nonynauii.
3aBgaHHsA Ha CPC: Ocobnmeocti mopdosorii MonoYyHoKucAnx bakTepil.
Nitepatypa [16, 20]
CeneKuia MiKpo6HOro NnpoayueHTa rigaponitTmyHoro gepmeHTHOro npenapary. JocniaKeHHs
3 OVHaMIKM npoLecy 6iocMHTe3a NPoAYKTY.
3aBgaHHA Ha CPC: MeToam BU3HAaYeHHA aKTUBHOCTI rigponiTUYHUX pepmeHTiB.
Nitepatypa [16, 20]
4 3axucT nabopaTopHUX pobiT

MoaynbHa KOHTPOIbHA poboTa




6. CamocrTiiiHa poboTa cTygeHTa

Ha camocTiliHy po60Ty 3a UMM Kypcom BiasoanTbca 227 roa. Buam camocrtiiiHoi poboTtu:

onpaLoBaHHA TeM, BUHECEHMX Ha CaMoCTiliHy poboTy ctyaeHTa (CPC), Temu BKasaHiy n. 5 (98 rog)

niAroToBKa A0 NekKuiiHmx 3aHATb (30 roa)

niaroToBKa Ao nabopaTopHUx 3aHATL (40 roa)

BUKOHaHHsA PP (10 roa)

NiAroToBKa 40 MOAY/IbHOIO KOHTpoAto (19 roa, o3HaMoMIEHHA 3 MaTepianamu npeseHTaLi NeKkuin, 4oaaTKoBOI
NiTepaTypu ynpoaoBiK Yacy BUKNAAaHHS Kypcy);

niaroToBKa Ao eksameHy (30 rog).

MoniTUKa Ta KOHTPO/Ib
7. MoniTMKa HaBYaNbHOI AUCLMUNIIHU (OCBITHBOrO KOMMNOHEHTA)

e npasuna eideidysaHHA 3aHAMb: BifbHe BiABiAyBaHHA JfieKuiit Ta 0600B’A3KOBA MPUCYTHICTL Ha
NabopatopHMxX 3aHATTAX. Y pasi BiACYTHOCTI Ha 1abopaToOpHMX 3aHATTAX CTYAEHT NOBWUHEH HaaaTu
niaTBEpPAXKEHHA MOBAXKHUX MPUYMH, a Y iHWOMY pasi BiH He oTpUMae 6aniB 3a 3aHATTS;

® pasusaa nosediHKU HA 3aHAMMSAX: aKTUBHICTb, BiAKNOUEHHSA TenedoHis;

® Ipasusaa NPU3HA4YeHHA 300X04YB8dsIbHUX ma wmpagHux 6anie: 3ao0xodyBanbHi 6anu CTyAeHT moxe
oTpMMaTW 3a nNigroToBKy iHdoOpmaLii 3 HagaHWUX NUTaHb 3a TEMATUKOK Kypcy, wTpadHi 6anu He
HapaxoBYOTbCA;

e nosimuka dednaliHie ma nepecKnadaHb: y pasi BiACYTHOCTI NPM HanNMCaHHI KOHTPOIbHOT PO6OTH CTyAEHT
HaJa€ NiATBEPAMKEHHSA MOBAMKHUX NMPUUYMH BiACYTHOCTI, NiCAsA YOro MOMYy NPU3HAYaETLCA A0AaTKOBUI Yac
Ha Tl HanucaHHA; y pasi BiACYTHOCTI Ha KOHTPO/IbHOMY 3ax0Ai 6€3 NOBaXKHOI NPUYMHU CTYLAEHT HE OTPUMYE
6anis 3a HbOTO;

e fonimuka wo0do akademiyHOi OobpoyecHOCMI: CTYAEHTM MAOTb AOTPUMYBATUMYTbCA NPaBUA
AKagemiyHoi pobpoyecHocTi — AK ix BMKAageHo Ha caiti HTYY KMl im. |. CikopcbKoro, Aaus.
https://kpi.ua/academic-integrity, https://kpi.ua/files/honorcode.pdf.

8. BuAM KOHTPOAIO Ta PEUTUHIOBA CUCTEMA OLiHIOBAaHHA pe3ybTaTiB HaBY4aHHA (PCO)

MomoyHuli KOHMpPOoAb: MoayNbHa KOHTposbHa pobota (MKP) Ta pospaxyHkoBo-rpadiyHa pobota (PrP) 3a
TeMamMu i NPUKNaZ0M, HagaHumMu y n.9.

Cemecmposuii KOHmMponb: Ek3ameH. Temun Jo icnuTy BigNOBIAAOTb TEMaM, NOAAHMM AeTaNbHO Y N.3 cnnabycy.
Ymosu OonycKy 00 cemecmpoB020 KOHMPOJK: CEMECTPOBUN penTuHr 6Oinbwe 50% Big4 MaKCMMaNbHO
MOX/NBOTO.

PeiimuHaoea cucmema OyiHIOBAHHA:
PenTuHr cTyaeHTa cknagaetbea 3 6anis, WO BiH OTPUMYE 3a:
1) BMKOHaAHHA Ta 3aXUCT 3 KOMMNJIEKCHUX 1abopaTopHUX pPobiT;
2) Mmoay/nbHa KOHTPOJIbHA PobOTa;
3) BWKOHaHHA PIP;
4) BignoBigi Ha ek3ameHi.

Cuctema pelTUHrosmx (Barosumx) 6anis Ta KpUTEPIiB OLLiHIOBAHHSA

1. BMKOHaHHSA Ta 3aXMCT KOMMAEKCHUX 1abopaTOpPHMX POBIT:
BXigHWM KOHTPOAb NPOBOAMUTLCA 3 FPYNO0 CTYAEHTIB Nepes, KOXKHUM 3aHATTAM Ta BU3HAYa€ FOTOBHICTb CTYAEHTIB
[0 BWKOHAHHA NaboOpaTOPHOro 3aHATTA: HAABHICTb MPOTOKOAY Ta BMKOHAHWX 3aBAaHb, 3HAHHA TEOPETUYHMX
BiZloMOCTeN.
BWKoHaHHA nabopaTtopHoi poboTtun. Barosuit 6an — 3:
- fIKicHe BUKOHAHHA 3aBAAaHHA, OTPMMAHHA BiANOBiAHMX pe3ynbTaTie — 3 6anis;
- Hane)KHe BUKOHaHHA 3aBAAaHHA, OTPUMAHHA HANEXKHUX pe3ynbTaTiB — 2 6anu;
- [OCTAaTHE BUKOHAHHA 3aBAaHHA, OTPUMaHHA pe3ynbTaTis — 1 6anu;


https://kpi.ua/files/honorcode.pdf

- HesAKicHe BUKOHaHHA 3aBAaHHS, OTPUMAHHA HeBignosiaHux pesynbTatie — 0,5 6anis

3axuct nabopatopHoi poboTu. Barosuin 6an — 3:
- NOBHa BiAMNOBIAb HAa KOHTPONbLHI NUTaHHA - 3 6anu;
- HenoBHa abo YacTKOBA BiAMNOBiIAb Ha KOHTPO/bHI NUTAHHA - 2 6anu;
- Hes3aJoBiNbHa BiANOBIAb Ha OKpeMi NUTaHHA - 1 6anu;
- Hes3aJoBiNbHa BiAMNOBIAb Ha BCi KOHTPONbHI NUTaHHA - 0 6anis

TaknMM YMHOM NpPU BUKOHAHHI 1abopaToOpHUX POBIT CTYAEHT MaKCUMaNbHO MOXe OTPUMaTH:
3 6aniB (BMKOHaHHSA) X 3 nabop. poboTn + 3 6anis (3axuct) x 3 nabop. pobotn =9 + 9 =18 6anis

Mpwn nponycky NabopaToOpPHOro 3aHATTA 3 MOBAMKHOI MPUYUHU CTYLEHT MOXKeE:

- 0bOpPMUTU NPOTOKON POHOTU 3 TEOPETUYHOIT YACTUHW,

- BUKOHaTW BUAAHE BMKAAZA4Yem TeopeTMYHe 3aBAaHHA WOoA0 aHaNi3y pesynbTaTiB AaHOro 3aHATTA abo Temu
poboTu,

- 3aXMCTUTUN PobOTY.
Mpu NPoNyCcKy 3aHATTA 3 NOBAXHOI MPUUYNHU CTYLEHT MOXKE OTPUMATU BCi MOXKAMBI 6ann 3a poboTy, BKAIOUAtOUM
6a11 3a BUKOHaHHSA BUAAHOroO 3aBAaHHA Mo poboTi (3amicTb 6anis 3a BUKOHaAHHA poboTu).
Y pasi nponycky 3aHATTA 6e3 NoBaXKHOI NPUYMHM CTYAEHT HE OTPUMYE 6aNM 3a NOr0 BUKOHAHHA.

2.MopaynbHa KOHTpObHA poboTu

KoHTposibHa poboTa ckiagaeTbesa 3 10 TecToBMX 3anuTaHb Ta 1 3a4aui.
KpuTepii oujiHIOBaHHSA 3aBAaHb KOHTPOJIbHOI pob0TU:

- MpaBW/IbHA BigNOBiAb Ha KOXKHE 3 TeCTOBUX NUTaHb — 1 6anu;

- YacTKOBa BiAMOBiAb HA KOXKHe TecToBe NuTaHHA — 0,5 banis;

- HenpaBWAbHa BifNOBIAb Ha KOXHe 3 TecToBUX NUTaHb — 0 6anis.;
- MpaBuW/ibHe BMpilleHHA 3aga4i — 4 6anis;

- BMpilWleHHA 3a4a4i 3 noMuaKkamum — 3 banu;

- YaCTKOBO BMpilLeHHA 3aga4i —2 6anu;

- ZI1LWe OKpeMi efieMeHTH BUpileHHA — 1 6an;

- BiACYTHicTb BUpiWeHHsA 3agadi — 0 6anis;

TaKMM UMHOM, BaroBuii 6an KOHTPObLHOI poboTh 14 banis.
MpW cnucyBaHHiI Ha KOHTPO/bHWUX 3axo4ax abo KOPWUCTYBaHHA eNeKTPOHHMMW MPUCTPOAMM (CMapTPOH TOLLO)
CTYAEHT OTPUMYE MaKCMMaNbHO 50% Bif, OTPMMAHMX 32 KOHTPObHY PoboTy 6anis.

3. BUKOHaHHA po3paxyHKoBo-rpadiyHoi poboTtu (PIP)

Barosui 6an - 18.

KpuTtepii ouiHtoBaHHA PIP:

- NOBHa BIgMNOBIAb HAa MUTAHHA MO CYTi 3 BUKOPUCTAHHAM OKpPIiM NiAPYYHMKIB AK MiIHIMyM LwWe 2 00AATKOBUX
NiTepatypHux axkepen (ctatri, MoHorpadoii, nateHTn Towo) — 18 6anis;

- NOBHa BiAMNOBIAb HA NUTAaHHA MO CYTi 3 BUKOPUCTAHHAM NULLE NiTePaTYPHUX AKepen-niapyyHukis — 16 banis;

- HenoBHa BigNOBiAb Ha NUTaAHHSA No cyTi abo 3 nomunakamn — 10-15 6anis;

- YacTKoBa BiANoOBiAb Ha NUTaHHA abo 3 cyTTEBUMM NOMUNKaMKN — < 9 Banis ;

Mpn odopmneHHi PIP nomunkamm € BiACYTHICTb NMOCMMaHb Ha ANiTepaTypy, BiACYTHICTb HaBeAeHOI MOBHOI
YMOBM 3aBAAHHSA, BIACYTHICTb CMUCKY AiTepaTypu, HenpaBuibHe NOAAHHA NOCUAAHb Y CMIUCKY.
TepmiH nogaHHA PIP — oo novaTKy eK3aMeHaLinHoT cecii.

PIP BUKOHYETbCA 3rigHO MeTOAUYHUX PeKOMeHAaLiA, HaBefeHUX Y CMUCKY PeKOMeHA0BaHOI NiTepaTypy, WO
po3milieHi B enektpoHHomy apxisi KNI 3a nocunanuam: https://ela.kpi.ua/handle/123456789/41559



3aoxo4dyBasbHi 6anu CTyAeHT MOXKe OTPUMaTH 3a:

- BMMYepnHy BigNoBiAb Ha A0AaTKOBI NpobieMHi NMTaHHA Ha NabopaTopHomy abo nekuiinHomy 3aHATTI — 0,5 6anis
(MakcumanbHo He binble 2 6anis);

- NniTepaTypHMI NOLWYK 3a 3a4aHO0 TeMoto — 40 5 6anis (B 3a1€XKHOCTI Bif, BigNOBiAHOCTI BKAa3aHUM BUMOram);
[opaTtkoBi 6ann [0Aal0TbCA A0 CEMECTPOBOrO PENTUHIY Y KiNIbKOCTI, WO CymMapHO 3 HabpaHumu 6anamu He
nepesuwye 50 6aniB. [loaaTKoOBi 3aBAaHHA BWKOHYIOTbCA BMPOLOBXK CEMECTPY Ta 34al0TbCA B TEPMiH A0
eK3ameHaLl,inHoi cecil.

PospaxyHoK wkanu (R) pentuHry:

Cyma Barosux 6aniB KOHTPOJIbHMX 3aX0AiB NPOTArOM CEMECTPY CKNAAaE:
RC =18 + 14 + 18 =50 6anis

Ek3ameHauiliHa cknagosa: RE =50 6anis

3aranbHuit perTuHr 3 aucumnniim: R=RC+RE = 50 + 50= 100 6anis

YMOBOI AONYCKY CTYAEHTA 40 €K3aMeHY € BignpautoBaHHA Ta 3aXMCT KOXHOT nabopaTopHoi poboTH, HanUcaHHA
ABOX KOHTPONbHUX POBIT, BUKOHAHHA PIP i cTapToBUiA penTuHr He meHuwe 0,5RC (25 6anis).

AKLO CTYAEHT MA€E CTapTOBUIN PENUTUHT, HUKYe Big 0,5RC, CTyAeHT NOBTOPHO BMKOHYE OAMH 3 BMAIB PobIT ans
niaBULLEHHA cTapToBOro penTuHry ao 0,5RC.

B iHWOMY BUNAAKY CTYAEHT He LOMYCKAETbCA A0 CKNAAAHHA eK3aMeHY 3 AUCLUMIHMN.

EK3amMeH NpoxoauTb y BUMNAAI NMUCbMOBOI PobOTH, WO CKNAJAETLCA 3 ABOX YacTMH: 30 TecToBMX NMUTaHb Ta 1
NPaKTUYHOro 3aBAaHHA.

KpuTepii ouiHOBaHHA :

MutaHb:

- npaBuWAbHa BignoBiab Ha KoxHe 3 30 nuTaHb — no 1 6any;

- YacTKOBO NpaBu/bHa BiANoOBiAb Ha KoXHe 3 30 NnuTaHb — 0,5 6anis;

- He NpaBW/bHa BiANoBiab Ha KoxHe 3 30 nuTaHb — 0 6anis.;

MpaKTUYHOro 3aBAAHHA:

- NpaBu/bHe BUpilWeHHA 3aBaaHHA — 20 6anis;

- NpaBuW/ibHE BUPILLEHHA 3 OKPEMUMMN NOMUIKaMKU — 18 — 19 6anu;

- BMpiWEHHA 3 CYTTEBUMM NOMUAKamK — 16-17 Banis;

- XiZ pilleHHA BipHWUI, @ NOMWUIKA Y pO3paxyHKax Ta He BipHa Bianosiab — 14-15 banis;
- YacTKoBe BUpiWeHHsA — 10-13 6anu;

- HaBejeHi nvue aeski KpOKKU BMpilLeHHA abo Hemae pilleHHA — < 10 6anis

TaKMM YMHOM, MUCbMOBWIA EK3aMEH OLLIHIOETHCA :
30 nutaHbx 1 6ann + npakTUYHe 3aBAaHHA x 20 6anis = 50 6anis

3Ha4YeHHA 3aranbHOT PEUTUHIOBOT OLLIHKK:

R= RC+RE OujiHka
95-100 BiamiHHO
85-94 Lyxe nobpe
75-84 Jobpe
65-74 3a40BiNbHO
60-64 JocTaTHbo
40-59 He3aposinbHO

<40 He ponyuweHo

MNepecknagaHHA eK3aMeHy B pasi OTPMMaHHA He3aAoBiNIbHOI OLiHKM MPOBOAMUTLCA 33 TIED K PENTUHIOBOO
CUCTEMOIO OLLiHIOBAHHA.



9. [opaartkosa iHpopmauia 3 gucuunniHm (0CBiITHbOro KOMNOHEHTA)

o [lepenik mem ma npuknadu chopmynoeaHHA mecmosux numaHoe MKP:
Temun oo KP 3a HaBegeHUM 3micTom Kypcy (n.3)

MNpuKknagm bopmyntoBaHHA TECTOBUX 3aMMUTaHb Y KOHTPObHIN poboTax
(y pasi auctaHuinHOi ¢opmM HaBYaHHA QOPMAT KOHTPOJIbHOI pPobOTU MOXKe O6yTM 3MiHEeHO, Lo
NoBiIAOMNAETLCA CTYAEHTAM 3aBYACHO)

1. Nar-¢asa Ha KpuBil pocTy MiKpobHOT nonyaAuii obymosneHa:

a)BennKknum ob’emom biopeaKtopy; 6)BMAOM KNITMH; B)aganTalielo 40 YMOB POCTY; I)AKEpPeNom Byrneuo;
A)nepemiwyBaHHAM cepefoBuLLa

2. B igeanbHMX ymoBax KyJbTUBYBAHHA PiCT NONyAALUii 3aN1€XNTb AnLe Big,

a)uncna reHepaluiii; 6)o6’emy biopeaKTopy; B)TUNY AXKepena Byrneuto; rjitfemnepartypu; 4)Buay KNiTuH

3. KinbKicTb acMMifIbOBaHOro BYr/eLo B NPOLECi KYJIbTUBYBAHHA MOXHA BU3HAUUTU 32 JOMNOMOrOI0:
a)cybcTpaTy, MiveHoro no Byraewto; 6)TUTPYBAHHA; B)BU3HAYEHHA Ki/IbKOCTi CMOXUTOrO KUCHIO;
r)BM3HAYEHHA KiNbKOCTi NPOAYKTY KiHLeBOro metabonismy; a)cnektodpoTomeTpa

4. Bubip meTtoaiB BUAINEHHA NPOAYKTY BiOCUHTE3Y 3aneuTb Bia;

a)}i3aMKO-XiMIYHUX BNACTMBOCTEN KyAbTypasbHOI pianHu; 6)o6’emis KynbTypasibHOI PigMHW; B)HAsABHOCTI
ob1afHaHHA Ha NiANPUEMCTBI; r)6ioN0riYHOT aKTUBHOCTI NPOAYKTY; A)TEXHOIOTYHOCTI MeToAjiB

5. 3a npuHUMNOM BUAiINEHHA NPOAYKTN BIOCMHTE3Y MOXKHA PO34iNUTK Ha:

a)npenapaTty MiKpobHoi macu; 6)aHTUMIKPOBHi NpenapaTt; B)npoayKTn metaboniamy; r)pigki npoayKru;
A)6ionoriyHo-aKTUBHI NPOAYKTU

o [Ipuknad eapiaHmy PIP 3 ducyunnidu

1.CKnagitb 3aranbHy TEXHOIOTMYHY CXEMY OTPUMAHHSA TEXHIYHUX aMiNoNITUYHUX GepMEHTHMX NpPenapari.,
BKaXiTb 0CO6/1MBOCTi METOLIB OUYULLLEHHS.

2.3agava: Y dpepmeHTepi 5 M> MOXMBHOrO cepenoBuLa aepyeTbcs NoBiTpsam y 06’emi 200 me . MNosiTpsa
6yno ouuweHe Big CTOPOHHBLOI MiKpodaopn Ha GiNbTpi 3 KoediLiEHTOM NPOCKOKY 107 %. Crepwunisauin
NOYXWUBHOTMO CepenoBuLLa, WO MICTUIO 10° kn/mn MIKpPOOpraHiamiB NpoBOAMANACA Y PEXMMI: HarpiBaHHA Big 100
A0 120°C Ha npoTasi 20 xB, BUTPMMKa 15 xB, oxonoaxeHHa Big 120 o 100°C Ha npoTasi 20 xB. Bu3HauTe, un €
CTEPUNIbHOIO BCA cucTema y pepmeHTepi.

Pob6ouy nporpamy HaB4anbHOI AMCUMNAIHM (cMnabyc) cknageHo:

Mpod. kKadpeapun npommcnoBoi bioTexHonorii Ta biobapmau,i, 4. T.H., npod. Togocinuyk T.C.

YxBaneHo Kadeapoto npommucioBoi bioTexHonorii Ta biopapmalii (npoTokon Ne 12 sig 24.06.2022 p.)
MoroaskeHo MeToauuHO KoMmicieto dakynbTeTy bioTexHonorii i bioTexHiku (npoTokon Ne 9 Big 30.06.2022 p.)



