gu HauioHanbHWI TeXHIYHUI YHiBepcuTeT YKpaiHu
«KUTBCbKUW MOMTEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbLKOTO»

Embnema
Kadepnpu

" | 6ioeHepreTukm
(3a HasBHOCTI)

KepoBaHuit cuHTE3 meTaboniris

Po6oua nporpama HaB4YanbHoi gucumnaiHm (Cunabyc)

PiBeHb BMLL,Oi OCBiTH
Fanysb 3HaHb
CneuianbHicTb

OcBiTHA nporpama
Cratyc gucumnnidm
dopma HaBYAHHA

Pik nigrotoBku, cemectp
O6car aucumnniHm

CemecTpoBuii KOHTponb/
KOHTPO/bHI 3axoam

Po3Knap 3aHATb

MoBa BMKNagaHHA
IHpopmauisa npo
KepiBHUKa Kypcy /
BMK/Nagauyis

PeKBi3anTK HaB4Ya/bHOI AUCLUNNIHN

Tpemiii (oceimHbo-HayKoeuli)

16 «XimiuHa ma 6ioiHxceHepisa»

162 —biomexHonoeii ma 6ioiHxeHepin
biomexHonoeia

Bubipkoea

O4Ha

2 Kypc, secHaHuli cemecmp

5 kpedumie EKTC

Iecnum/MKP

Jlekuii: 1 200./muxcdeHs; npakmuyHi 3aHAmMma: 1 200./muxdeHb 32i0HO
PO3KAady

YKpaiHcoKa

Jlekmop. 0okmop.mexH.Hayk, doyeHm lonyb6 Hamania bopucieHa
golubnb@ukr.net; 095-601-40-65 (Teaezpam)
MpakmuyHii: dokmop.mexH.HayK, doyeHm loay6 Hamanis bopucieHa

Kadeppa ekobiotexHonorii Ta

Po3milLeHHA Kypcy

—https://wvmm.sikorskv-distance.org[g-suite-for-
education/%D1%84%D0%B1%D1%82

Mporpama HaB4YaNAbHOI AUCLMNAIHM

1. Onwuc Has4YanbHOI gUCLUNAIHK, Tl MeTa, NpegMeT BUBYUAHHA Ta pe3y/ibTaTU HaBYAHHA

AKTYalbHICTh JUCIHILIIHA «KepoBaHWH CHHTE3 METabOITIB» MOJSrac y MOXKIHMBOCTI
CTBOPEHHS 3a/IaHUX MPOJYKTIB B Pe3yibTaTi 3MiHM MeTab0113My MIKpOOPraHi3MiB IiJ] BIULITMBOM
Gi3MYHUX Ta XIMIYHUX (aKTOPiB CEepelOBHINA, IO JAaCTh 3MOTY BIIPOBA/DKEHHS HOBHX
e(peKTUBHUX 010TeXHOJIOTi a00 yIOCKOHAJeHHs iCHyrouMX. Takuil miaxig Oyae dbopMmyBaTH y
acmipaHTa 3JaTHICTE 10 PO3B’S3aHHS KOMIUIGKCHHX mpobneM B cdepi OioTexHonorii Ta
Oi0iHKeHEepil, BUKOHYBATH OPHIIHANIBHI IOCHIDKCHHS, TEHEpYBaTH HOBI if€i, KPHTHYHO
OLIHIOBATH OJICP)KAHI PE3YJIBTATH, W10 MPH3BOISTH 1O p03po61<1/1 HOBHX Ta BIIOCKOHAJICHHS
icHyrounx OioTexHoJOrii. JlaHa TUCIMIUIIHA MOBHHHA O3HAHOMHUTH CTYJI€HTa 3 OCHOBAMH il
¢13yHUX Ta XIMIYHUX (PAaKTOPIB CEpeOBUIA HA METa0O0JI3M KIIITHH, Cy4acHUX MiIXOMAIB JJIs
OTPUMaHHS IJTLOBOTO MPOJYKTY, CIIPUITH (POPMYBAHHIO HAYKOBOT'O CBITOTJISY.

MeTto0 guciumiIiHg € (OpMyBaHHS y CTYJEHTIB 3/aTHOCTEH: pO3B’A3yBaTH KOMIUIEKCHI
npobaemu B cepi O6ioTexHomorii Ta GloiHxkeHepil, 1o nependadyae riInboKe MepeoCMUCTCHHS
HasiBHUX Ta CTBOPEHHS HOBUX IUIICHMX 3HaHb Ta NpogeciiHOl MpaKTHKH Ha OCHOBI aHAII3y
croco0iB 3MiHM MeTaboi3My KIITHH MIKPOOPraHi3MiB Ul MHiJABHIIEHOI0 OIOCHHTE3y MEBHUX
PEYOBHMH, BHUKOHYBATH OpHUTIHAIBHI JOCHIJDKEHHS, OCSTaTH HAYKOBUX pE3yJbTaTiB, sKi
CTBOPIOIOTh HOBI 3HaHHSA y cdepi OloTexHONOrid Ta OloiHXKeHepii Ta JOTUYHHUX 10 Hei
MDKIUCIUTITIHAPHUX HAIpsiMax; po3po0JIsiTH HOB1 Ta BIOCKOHAIOBATH 1CHYIOY1 010T€XHOJIOT1] Ha
OCHOBI PO3YyMiHHSI HAYKOBUX CYYacHHMX (PaKTiB, KOHIICTI[IM, TEOPil, MPUHIIMITIB 1 METOIIB, IO
3aCTOCOBYIOTHCA Y 010TeXHOJIOT1i Ta O101HXKEHEpii Ta MPUPOTHUINX HAYKAX.

OcHo6Hi 3a60aHHA ducuunaiHy -
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BUOiIp cmocoOiB, MpUHOMIB Ta OOJIAAHAHHS JUIA KYJIbTUBYBaHHS MIKPOOPTaHi3MiB 3 METOIO
OJIEpXKaHHS HOBHUX IUIBOBUX NPOJYKTIB a00 MIIBUIIEHHS BHXOAY B ICHYIOUMX TEXHOJIOTiSX.
3riiHO 3 BUMOTaMH MPOTPaMH HABYAIBHOI JUCHUIUTIHUA CTYIEHTH MICJI 3aCBOEHHS KPEAUTHOTO
MOJTyJIsl MalOTh TTPOJIGMOHCTPYBATH TaKi pe3yJIbTaTH HaBYaHHS:
3HAHHA:
- aii XiMiYHEX Ta Qi3uYHUX (PAKTOPIB, 110 3aCTOCOBYIOTHCS JIJIsl 3MIHU METa00II13MYy B KITITHHAX
1 IPU3BOJMTD IO YTBOPEHHS HOBUX MIPOAYKTIB O10CHHTE3Y Ta MiABULIICHHS BMICTY METab0IiTiB
B KJIITUHAX Ta MO3aKIITHHOIO;
- MEXaHi3MiB yTBOPEHHS METa0O0ITIB B KIIITHHAX;
- METOJIB aHai3y LiJIOBOIO MPOAYKTY (Ha MPHKIIaai KOMIIOHEHTIB JinigHo1 (pakiii);

YMiHHA:
- 00upaTy HaOIIbII BiIMOBITHUM TS JOCIIIHKEHB 1 BAPOOHUIITBA Y Tally3i 610TeXHOJOTiT 00’ €KT;
- BUKOPUCTOBYBATH CyYacH1 MiAXOaU JJIsl peryssiii 610XiMIYHUX MPOIECiB Ta BAOCKOHAJICHHS
010JIOTIYHMX areHTiB;
- 371iiCHIOBaTH J1TabopaTOpHi Ta BUPOOHUYI MpoLeypH i3 61000’ €kTamu;
- 3aCTOCOBYBATH CydacHi (pi3muHi METOM BIUIMBY Ha META00III3M MiKPOOPTaHi3MiB; 3/1IHCHIOBATH
aHaJi3 OTPUMAHMX IIIbOBUX MPOAYKTIB;
- pPO3pOOIISATH HOBI Ta BIIOCKOHAIIOBATH iICHYIOUI O10TEXHOJIOTI] OTpUMaHHS MPOIYKTIB PI3HOTO
MIPU3HAYEHHS 1 TPUPOIOOXOPOHHI O10TEXHOJIOTI].

2. MpepeKBi3uTK Ta NOCTPEKBI3UTU AUCLUNIHK (MiCLLe B CTPYKTYPHO-/IOTiUYHIN cxemi
HaBYaHHA 3a Bi4NOBIAHO OCBITHLOIO MNPOrPamoio)

[pYHTY€TbCS Ha 3HAHHAX, OJEPKAHMX CTYAEHTAMH [IPU BUBYEHHI JMCHUILTIH. Bioximis,
biodizuka, 3aranpHa GiorexHomoris, bioximiuHi Ta (i3uyHi MeTonM aHamizy B O10TEXHOJOTII,
[aTerpamis Ta audepenuianis cydacHUX HayKOBHMX 3HaHb y OloTexHosorii; [IpobmemHi muTaHHs
eK0010TexHOIor1i Ta Ol0€HepreTMKHM Ta Ha 3HAHHAX 1HO3€MHOI MOBHM HE HWXX4e piBHA A2 i
1H(pOopMaLIHHUX TEXHOJIOTIN Ha piBHI KOPUCTyBaya.

BukopucroByeTbes pu po3poOlli TEXHOJIOTTUYHUX PIllIeHb MiJIBUIIEHHS BUXOAY MPOJYKIIii
ab0 CTBOpPEHHSI HOBOT'O BUY MPOAYKLIi, IPH MiIBULLIEHH] €()EKTUBHOCTI IEpepOOKU PI3HUX BHIIB
BIJIXO/IIB, @ TAKOX MPU BUKOHAHHI JOCIIIHOT pOOOTH B HAYKOBUX YCTaHOBax, 1aboparopisx Ta
HAyKOBO-OCI/IHUX IHCTUTYTaX.

3. 3micT HaBYaNbHOI AUCUUNANIHU

Poznin 1. BiuinB KOMIIOHEHTIB KMBJIEHHS HA PO3BUTOK MiKpOOpraHizmMiB

Tema 1.1. BukopucTanHs MIKpOOPIaHi3MiB B Taily3sX MPOMHCIOBOCTI. Po3risan cnenndiky miaxois
BHKOPHUCTAHHS MIKpOOPTaHi3MiB JJI1 010CHHTE3Y IIJTLOBOTO MPOIYKTY Ta MepepoOKH BIXOIIB PI3HOTO
MOXO/’)KEeHHs. BIuiiB 1Hr161TOpiB HAa PO3BUTOK KIIITHH.

Tema 1.2.bion0ori9HO aKTUBHI pEYOBUHH, IO MPOIYKYIOTh MiKpoOpraHi3Mu. biku, BiTaMiHH, TOPMOHH,
T, BYTJIeBOAH, O10J0TIYHO aKTUBHI PEUOBHUHU TOMIO.

Po3zin 2. BniiMB KOMIIOHEHTIB KMBJIEHHSI HAa MeTa00J1i3M MiKpoopraHizmis

Tema 1. 3mina MeTa0osi3My KJIITHH MIKPOOPTaHi3MiB Il BIUTMBOM XiIMIYHUX (pakTopiB. B3aeMo3B’s130k
€JIEMEHTIB HUBJICHHS 3 METa0OJIYHUMH MPOLIeCaM y MIKpOOPIaHi3MiB pi3HUX KiaciB. Brimus mxepena
KapOOHYy, HITpOreHy, pepyMy Ta IHIITUX €JIEMEHTIB Ha BUX1J IIYKaHO1 MPOIyKIlii. 3MiHa MeTa0oIi3My
KJIITHH IT1J1 OAHOYACHOIO JI€I0 TMiIBUICHUX KOHIIEHTpAIlii efeMeHTiB. Jliss MyTareHHUX CIIONYK ISt
OTpPUMaHHS HaJIPOIYLIEHTIB.

Po3nin 3. [list ¢pisnunux pakTopiB Ha PO3BUTOK MiKPOBOIOPOCTEIi
Tema 1. 3mina MeTa0oi3My KJIITHH MIKPOBOJIOPOCTEH Mij] BIITUBOM (i3udHUX (akTopiB. [is
ONPOMIHEHHSI PI3HUMH JJOBKUHAMHU XBUJIb, OCBITJICHHS, TEMIIEpaTypu Ha MpHUpicT OGiomacu Ta O10CHHTE3



TIMiAIB, )KUPHUX KUCTIOT, KAPOTUHOIMIB, XJIOPO(LIiB, BITAMIHIB, ByTJI€BOIiB B MIKPOBOIOPOCTSIX Ta
iABU3CHHS €()eKTUBHOCTI MepepoOKH BiXOIB Pi3HOTO MOXomkeHHsI. CyMiCHUHN BIUIMB (iI3UYHHX Ta
XiMIYHUX (PaKTOPiB HA 3MiIHY METab0Ji3My KIIITHH.

4.HaB4yanbHi maTepianu Ta pecypcu

PexkomeHdoeaHa nimepamypa

basosea
1. Tupor T.II, IrnaroBa O. A. 3aransHa Giorexnomoris. Kuis : HYXT, 2009.- 336 c.
2. bioTexHoJorist 3 oOcCHOBaMH €KOJIOrii | HaByanbHui mocionuk / Tpoxumuyk 1. M., ITmora H. B.,
Jlorsunenko I. I1., Cauyk P. M. Kuis : BugaBuuuuii nim «Konmop», 2019. - 304 c.
3. A Closer Look at Biodiesel Production, Chapter 3 The Influence of Raw Material on Biodiesel
Production / L.L. Diaz-munoz, H.E. Reynel-Avila, D.l. Mendoza-Castillo, A. Bonilla-Petriciolet/ Series:
Renewable Energy: Research, Development and Policies, Nova science publishing. — 2019. 317 p.
4. Physical Factors’ Influence on Chlorella vulgaris Microalgae Development and Lipid Biosynthesis/
N.B. Golub, L.I. Levtun //Series: Renewable Energy: Research, Development and Policies, Nova
science publishing. — 2019. 317 p.
5. H.B. T'ony©6, O.51.boposuk ITepepodka 6iomacu/ Kuis, Komm’roreprpec, 2014, 169c.

6. Kong W. The characteristics of biomass production, lipid accumulation and chlorophyll biosynthesis
of Chlorella vulgaris under mixotrophic cultivation / W. Kong, H. Song, Y. Cao, H. Yan [at al.] //
African J. Biotechnol. —2011. — V. 10. - Ne 55. - P. 11620 — 11630.

HdonomixHa

1. Tamsac B. JI., Konoraunekmii A. I'. Bioximigawmii 1 6i0TeXHONOTYHUN CIIOBHUK. JIBBIB : OpisHa-
Hogsa, 2006. - 468 c.
2. .Ameyalli M Rodriguez-Cano. / Ameyalli M Rodriguez-Cano, Claudia C Calzada-Mendoza,
Guadalupe Estrada-Gutierrez, Jonatan A Mendoza-Ortega, Otilia Perichart-Perera// Nutrients 2020. —
2020. 12(7). 2166 p.

3.Scott Hayes. Interaction of Light and Temperature Signalling in Plants / Scott Hayes // John Wiley &
Sons, Inc. eLS. — 2020. 1-8 p.

4.Golub N.B. Influence of light energy wavelength on cultivation of Chlorella vulgaris / N.B. Golub,
I.I. Levtun // Bicuuk HarionansHoro yHiBepcuteTy «JIbBiBCchbKa MoOJiTEeXHiKa», cepis «Ximis,
TEXHOJIOTisl PEYOBHH Ta iX 3actocyBaHHs». —2016. — Bum. 841. 138-144 p.

5.Golub N.B. Impact of sound irradiation on Chlorella vulgaris cell metabolism / N.B. Golub, I.1.
Levtun // Eastern-European journal of enterprise technologies. — 2016, — Vol. 80, — Ne 2. 27-31 p.

IHgpopmayitiHi pecypcu

1.https://www.pharmencyclopedia.com.ua
2.https://dspace.ltsu.org/bitstream/123456789/3126/2/Matsayi.pdf

3. https://nuczu.edu.ua/sciencearchive/Articles /gornostal/vajinskii%20posibnyk.pdf
4. r.nmu.org.ua/bitstream/handle/123456789/2622/HT6453689.pdf

5. https://nmcbook.com.ua/Arhiw1/atlasrosl/Biotehnologia.pdf

HaBYaNbHUM KOHTEHT
5.MeToaunKa onaHyBaHHA HaBYaNbHOI AUcUUNNiIHU (OCBITHBOrO KOMMNOHEHTA)
Jlekyiiini 3aHamMms

3acmocosyromeca cmpamezii aKmu8Ho20 | KOAIeKMUBHO20 HABYAHHA, AKI 8U3HAYAOMbLCA
HAacmMynHUMU Memooamu i mexHo02iamu: memoou npobaemHo2o Has4yaHHA (NpobaemHuli 8uknao,
yacmkoeo-rnowlykosuli (espucmuyHa 6ecioa); iHpopmayiliHo-KomyHiKayiliHi mexHonoeil, wo
3a6e3ne4yyromes npobaemMHO-00CAIOHUUbKULU Xapakmep npoyecy HABYAHHA mMa aKmMusizayito
camocmiliHoi pobomu cmyodeHmis (eneKmMpOoHHI npe3eHmMauii 019 AeKyiliHUX 3aHAMb, BUKOPUCMAHHSA
aydio-, 8i0eo-niompumMKU HaB84YaAbHUX 3aHAMb, PO3POBOKA | 3aCMOCYB8AHHA HQ OCHOBI KOMM'tOMEPHUX
i mynbmumeOiliHux 3acobie meop4ux 3a80aHb, i iH.).



Ne
3/n

Haszea memu neKyii ma nepenik OCHOBHUX numaHeo

Jlekyia 1. Cuenudika BUKOpHUCTAHH MIKPOOPraHi3MiB ISl O10CHHTE3Y HIILOBOIO IMPOIAYKTY
Ta repepoOKH BiIXOIB PI3HOTO MOXO/LKEHHS. 3a/1a4i, SIKi TOCTABIIEH] JJIs i IBUIIICHHS BUXOTY
NPOAYKTY 3 3aJIaHUMH BJIACTHBOCTSAMH. OJepaHHS MiJTbOBOTO MPOAYKTY 32 BUKOPHCTAHHS
mramiB MikpooprasizmiB. OjepXaHHs LUIBOBOTO IMPOAYKTY 3a BUKOPUCTAHHS ACOLIaIlii
MIKpOOpraHi3miB. BiumB mkepena )KUBICHHS Ha BUKOPUCTaHHA 010J10T19HOTO 00’ €KTa. Brius
1HT101TOPIB Ha PO3BUTOK KIIITHH.

Jlimepamypa: [1, 2]

Jlekyia 2. BUKOpHCTAaHHS MIKPOOPraHi3MiB B TaJy3sX IPOMHMCIOBOCTI. BioJIOriYHO aKTHBHI
PEYOBHHH, IO POAYKYIOTh MiKpoopraHizMu. dapMarieBTHIHA IPOMHUCIIOBICTh — OJICPIKAHHS
¢depMeHTiB, BiTaMiHIiB, aHTHOIOTHKIB Ta IHIIMX O10JOTiYHO AKTUBHUX PEUYOBHH. XapyoBa
MPOMHUCIIOBICTh - OJICPXKAHHS 3alalllHUX PSUOBHH, MPOIYIICHTIB HEOOXITHUX MPOMYKTIB IS
3aKBallyBaHHS TOIO, EHepretwka — ojep)kaHHS MeTaHy, BOJHIO, Oiomm3ento. CiuTbChbKe
TOCIIOIAPCTBO — OJICPIKAHHS IECCTHIIM/IB Ta repOeIUIiB IPUPOIHOTO MMOXOHKCHHSI.

Jlimepamypa: : [1,2, 5]

Jlekyia 3. 3aieKHICTh YTBOPSHHS OPraHIYHUX CHOJYK BiJ BMICTY Ta (GopMM JpKepena
kapOony. Jliss HeopraHiyHUX Ta OpraHIYHUX PEUOBUH: TIIOKO3H, MiPyBaTy, MaHO3HU, PPYKTO3H,
DIIEPUITY, €THIIOBOTO CIIUPTY TOIIO HA MPHPICT OiOMacH Ta KOMIOHEHTHUH CKJIaJ KIIITHH.
MikcoTpodHe KyIbTHBYBaHHS. B3aeMO3B’S30K €JIEMEHTIB JKUBJICHHS 3 METa0OJIYHUMHU
poIlecaMu Yy MIKpOOPraHi3MiB Pi3HUX KJAciB. 3MiHa MeTaboIi3My KIITHH MiJ Ji€0 Pi3HUX
CIIONIYK Ta KOHIIGHTpalii HITporeHy. BIUIMB 10HIB JIy’)KHMX METaliB Ha PO3BUTOK
MIKpOOPIaHi3MiB.

Jlimepamypa: [6,3]

Jlekyia 4. BB MeTaliB Ha PO3BUTOK KIITHUH. 3aJ€KHICTh MPOJYKYBaHHs OloMacu BiJ
dopMu cronyk Ta KOHIEHTpalii 10HIB ¢epymy. B3aemo3B’sa30k Mik mnepebirom
(bepMeHTaTUBHUX peakiiii Ta GOpMOIO 1 KUTbKICTIO clIONYK (hepyMmy. HakonuueHHs KiiTHHAMU

10HIB MeTaliB JUIsl NMPO(IIaKTUKU 3aXBOPIOBaHb. BIJIMB OJHMX MeTalliB Ha HAKONMUYEHHS
IHIITUX.

Jlimepamypa: [3]

Jlekyia 5. BmuimB rajorediB Ta XaJbKOr€HIB Ha PO3BUTOK MIKpOOpraHi3mib.3MiHa
MeTa0oJIi3My MIKPOOPTaHI3MIB I JI€I0 CIOJYK HEMETaJeBUX €JIeMEHTIB. Brus
KOHIIEHTpALlil PI3HUX €JEMEHTIB Ha 3aCBOIOBAHHsS EJIIEMEHTIB Ta MPOIYKYBaHHS Pi3HUX
010JI0T1YHO aKTUBHUX PEYOBHH.

Jlimepamypa: [3]

Jlekyia 6. OpnepkanHs edeKTHBHUX NPOAYIEHTIB. [lii MyTareHHWX HEOpPTraHIYHHUX Ta

OpraHiYHUX CIIONYK Ha OTPUMaHHS HaanpoAyleHTIB. OpjepxaHHS TeHHOMOAN(IKOBAHUX
POCIIHH.

Jlimepamypa: [1]

Jlekyia 7. BOivB OCBITICHHS Ta TeMIepaTypu Ha METa0OoTi3M KIITHH. 3aJIe)KHICTh BUXOIY
6iomacu Ta OIOCHHTE3 OpPraHiYHUX CIIOJYK B 3aJIe)KHOCTI BiJl IHTEHCHUBHOCTI OCBITJICHHS.
BrumiB cniekTpy TOBKMH XBWIJIb BHIMMOTO Jialla30Hy Ha MPOAYKYBAaHHS OPTraHiYHHX CIOJIYK
MiKkpoopratisMaMmu. biocuHTe3 XnopodiniB Ta KapOTHHOIMIB B 3aJ€KHOCTI BiJ KOMOiHAIl
CBITIIO miomiB. 3MmiHa MeTabodi3My pI3HUX KJIaciB MIKpOOpTraHi3MiB B 3aJIeKHOCTI BiJ
TEMIIEpaTypHUX YMOB. BuXiq mpoaykTiB MeTa0oNi3My B 3aJ€KHOCTI BiJ Temrmeparypu
KYJIbTUBYBAHHS, 110 BIAPI3HIATHCS BiJ ONTHMAIBHUX YMOB.

Jlimepamypa: [4]




Jlekyia 8. BoiuB onpoMiHEHHS HA PO3BUTOK MKPOOPraHi3MiB Ta IPOAYKYBAHHS I[IJIbOBOIO
OpOAYKTY. Jlist yIbTpa3ByKOBOTO ONPOMIHEHHS Ha PO3BUTOK KJIITUH MIKPOBOJOPOCTEH, BUXI]T
JimigHOT pakiii Ta KOMIIOHEHTHOTO CKJIATy JKUPHHUX KUCIIOT. BIUIMB 3ByKOBOTO ONPOMiHEHHS
Ha pICT MIKpOBOJAOPOCTeH. 3MiHAa €(QEeKTHBHOCTI TPOLECIB MEpPepoOKH BIIXOAIB TpHU
OTNPOMIHEHHI acoliarii MiKpoopraHi3MiB.

Jlimepamypa: [4]

Jlekuyia 9. 3miHa meTabonismy nig, 0AHOYACHO A€l Pi3HUX PaKkTopiB

OAHo4acHa 3MiHa KOMMOHEHTIB MOXMBHOIO cepeAoBMLLa Ta 4iA Gi3nyHuxX dakTopis (pexumis
OCBITNIEHHA, TeMNepaTypu, ONPOMIHEHHS).

Jlimepamypa: [3]

CemiHapcbKi 3aHATTA

OCHOBHi 3080QHHA UUKAY CEeMIHOPCbKUX 3aHAMb 3 OucyunniHu «KeposaHuli cuHme3
memabonimie» € opmysaHHA y cmydeHmie 8MiHHA obupamu Halbinow ei0nosioHuli 0nsa
docnidxceHb i supobHUYMBa y eanysi biomexHosoezii 06’ekm; 8UKopUCMO8y8amMuU Cy4acHi nioxoou
0719 B0OCKOHAsEHHA bionoeiyHUX aeeHmis | peayaayii GioximiyHux npouyecis; 30ilicHroeamu
nabopamopHi ma supobHuYi npoyedypu i3 6ioob’ekmamu;

3acmocosytombca cmpamezii GKMUBHO20 | KO/IEKMUBHO20 HABYAHHA, AKI 8U3HAYAOMbLCA
HAcmMynHUMU Memooamu i mexHos02iamMuU: ocobucmicHo-opieHmosaHi (po3susaroyi) mexHosoaii,
30CHOBAHI HO GKMUBHUX Ghopmax i memodax Has4aHHA (OUCKYCIsl, eKCripec-KOHpepeHyid, Hag4anbHi
debamu, 3acMoCy8aHHA HA OCHOBI KOMM'tomepHUX i MyabmumeOdiliHux 3acobie meop4ux 3a80aHb)

Ne Ha3Ba Temu 3aHATTA

3/n

1 BuxopucranHsi MiKpoOpraHizMiB B rajay3six IpOMHCJIOBOCTI.

MetoauuHuii MiAXiJ 10 BHU3HAYEHHS CINOCOOY KYyJbTHUBYBAHHS MIKPOOPIaHi3MiB JUIs
OTPUMAaHHS NMPOAYKTY. Buxia nmpoaykiiii B 3aJIe)KHOCTI BiJ] IOCTaBIEHUX 1iJiel O10CUHTE3Y.
Meroau aHaizy MeTaOoMITiB.

Jlimepamypa: [1,2]

2 3MiHa MeTa00J1i3MYy KJIITHH MiKPOOPraHi3MiB niJ BIVINBOM XiMiYHHX (paKTOpiB.

BruuB crioiyk kapOooHy (LyKpH, JTiriu, HEOPraHiuHi CIIOTYKH, BiIXOH Pi3HUX BUPOOHHIITB),
Ha G10cHHTE3 010JIOTTYHO aKTUBHUX PeYOBUH. B3aeMO03B 130K MiXk €1eMEeHTaMHU KHUBJICHHS Ha
BUX1J] MpOAYyKIii. Po3risg mpomo3umiii moao OTpuMaHHS MPOJYKTY B HAayKOBiH poOoOTi
AcripaHTa Ta 3allPONOHOBAHUX METOJUK HOTro aHami3y.

Jlimepamypa: : [3]

3 MexaHizMu nigBHIIeHHSI BHXOAY Npoaykuii. BriuB oaHowacHoi [1ii 3MiIHEHUMH
KOHIICHTpAIlISIMH ~ €JIEMEHTIB JKUBJIEHHS Ha BHXIJA TMNPOAYKTY. BB miaBumieHoi
KOHIIGHTpaIlli OJHOTO eJeMEeHTa Ha HaAXO/HKeHHS  1HmOro. METoauKu, Mo
BUKOPHUCTOBYIOTHCS.

Po3rnsa mpomo3uiiii acmipaHTiB MO0 MEXaHi3MiB MiJBUILEHHS BUXOJIY MPOIYKIIi, SKY
JOCIHIJIKYIOTh
Jlimepamypa: [3]

4 MaTtemMaTHYHHIH onmc 0araroakTOpHOrO eKCIIepUMEHTY. ITigxomn, 110
BUKOPUCTOBYIOTBCS JUISl MOJICIIFOBAHHS IPOIIECIB BIUIMBY €JIEMEHTIB KUBJICHHS.
Jlimepamypa. Memooduka po3paxyHKy mamemamu4yHe MoOyat08aHHA Po30in 1
https://www.uzhnu.edu.ua/en/infocentre/get/23461
3a donomozoro crney Npo2pamm
http://elar.tsatu.edu.ua/bitstream/123456789/3025/1/13.pdf




Oco0auBOCTI  KyJIbTHUBYBaHHA  ¢oToTpopHUX MikpoopranizmiB. MikcorpodHe
KynbTuBYBaHHs. Pospaxynkun mnomaui COz y QoTopeakTopu TMpH MOCTIHHOMY Ta
MEPIOUIHOMY HAIXO/KEHHI.

Jlimepamypa: : [4]

3mina MeTa001i3My KJIITHH MiKpPOOpPraHi3miB mij BJimBoM pizuunnx paxropis
Jlist mapaMeTpiB OCBITJIEHHS (TPHUBAIiCTh, IHTCHCHBHICTh, MEPIOANYHICTh, OCBITIIOBAY) Ha
Mpoliec BUPOIIyBaHHs OioMacH Ta MPOJYKYBaHHS 3aqaHOi pe4OBHHU. BB koMOiHamii
CIIEKTpa OMPOMIHEHHS Ha METa0O0J1i3M KJIITUH Ta BUX11 NMPOAYKTIB. Tumu ¢hoTopeakTopiB Ta
CHCTEMH MacOOOMiHY B HUX.
Jlimepamypa: [4]

BmuinB onpomineHHss Ha mMeTa6ouizM. Jlis onpomiHeHHS (ITOTYKHICTh, JOBXXHHA XBHJIb,
TEpMIH ONPOMIHEHHS TOILO) HA MPOLIEC BUPOIIyBaHHS 0iOMacH Ta MPOIYKyBaHHS 3aJaHOl
pedoBuHu. [linGip vacToT ompomiHeHHs Uit iHTeHcHdikauii mporecy OiocuHTe3y abo
YTHIII3aMi1 BIAXO/IB.

Jlimepamypa:[4]

CymicHa ais ximiunux ta ¢izmunux ¢axropiB Ha Metadoai3m. fKicHUN 1 KiUTbKICHUI
BMICT JIIMTIAIB Y BOJAOPOCTSAX B 3aJI€KHOCTI Bi 1ii XiMiyHHX Ta Qi3udnHux (akropi. Meroan
aHaJI3y BMICTY JIIMiIB B BOAOPOCTSAX. Po3risa MexaHi3MiB OJHOYACHOI Mii JEKUIBKOX
€JIEMEHTIB 3 KOHIICHTPAI[I€I0, 11032 ONTHMAJIbHUX 3HAYCHb HA BHXIJ MPOMYKIIi, IO
MIPOIMTOHYETHCS Y HAYKOBiH poOOTI acmipaHTa.

Jlimepamypa: [3,4]

MpaKkTuyHe 3aHATTA 9. MoAy/bHa KOHTPObHa poboTa

6.CamocrTiitiHa po6oTa acnipaHTa

CamocmiliHa poboma acnipaHma no OucyuniHi 8KALYAE NiG20mMo8Ky 00 ayOUMOpPHUX 3aHAMb
(24 200uHU), MOOynbHOT KOHMPpPOAbHOI (4 200uHU), nid2omosKka 0o ek3ameHy (30 200uH) ma
camocmiliHe 8UBYEHHSA MesHUX MeM, nepesik AKUX Haeooumscsa Huxcye (56 200uHu).

Haszsu mem i numaHs, W0 8UHOCUMbCA HA camocmiliHe onpayrosaHHA ma | Kinekicme
MOCUNAHHA HA HABYAAbHY Aimepamypy 200uH CPC

Jlimepamypa. 0odamkosa naimepamypa ma iHopmayiliHi Oxepena 3

KoMInoHeHTH CTpyKTyp MIKpOOPIaHi3MiB: JiMiIH, )KUPHI KUCIIOTH, 2
KapOTHHOIH, XJI0pOQ1IH, BITAMIHH, BYTJIEBOIH.
Crneuuniunuit cKiaaa KIITUH B 3aJI€KHOCTI B1Jl KJIaCy MIKpPOOPTaHi3MiB. 4

nepesiky

[TigroTyBaTé MPOMO3UIIIIO 1010 MOKIUBUX METOJIIB OTPUMAHHS MPOIYKTY 14
B Ballliii HayKoBIH poOOTI Ta 3ampONOHYBAaTH METOAMKH HOTO aHami3y.
[TpoBecT aHami3 HEAONIKIB Ta IepeBar 3alpollOHOBAHMX METOJIB Ta
metoauk. [ligroryBaTu mpe3eHTario

Jlimepamypa. dodamKosea aimepamypa ma iHpopmauyiliHi Oxcepena 3
nepeniky

YTBOPIOBATUCH MPU O10CHHTE31 MPOIYKTY Ta BUKOPUCTAHHI K MOXHUBHOTO

[TigroTyBaTH MPOMO3HUIIIFO MO0 METOIB MiBUIIICHHS BUXOIY MIPOIYKTY 14
B Bamliid HaykoBid poOoTi. Po3rmsHyTH nir0 iHTIOITOPIB, SKI MOXYTh

cepenoBuina BiaxoaiB. [ligroryBatu mpe3eHTalio




Jlimepamypa. 0odamkosa naimepamypa ma iHopmayiliHi Oxepena 3
nepeniky

4 [TinroTyBaTu OOTpyHTOBAHUI MEXaHI3M JIii OJHOYACHO JEKITbKOX CJIEMEHTIB 10
3 KOHIICHTpAII€I0 1103a ONTHMAJbHUX 3HAYCHb HA TIABUIICHHS BUXOIY
NPOAYKIIi1, IO IPOTIOHYETHCS Y Balliil HAYKOBil POOOTI

Jlimepamypa. dodamkosa nimepamypa ma iHgpopmauiliHi Oxcepena 3
nepesniky

5 | IlpoananizyBatu BIUIMB Pi3HUX (HOpM Hojaui KapOOHY HaA BHUXIJ MPOAYKIII, 4
Ky BH OTPUMY€TE B POOOTI

Jlimepamypa. 0odamkosa naimepamypa ma iHopmayiliHi Oxepena 3
nepeniky

6 | Po3rmsHyTH BIUIMB pPi3HHMX KJIaciB OpPTraHIYHUX BiAXOJIB HA MPOAYKYBaHHS 4
LIJIbOBOTO IPOAYKTY

Jlimepamypa. 0odamkosa aimepamypa ma iHopmayiliHi Oxepena 3
nepeniky

7 | PosrnsHyTH 3MiHy MeTa0oJ1i3My acouianii MiIKpoOpraHi3MiB IpH yTHIIi3amii 4
BIZIXOJIiB B 3aJIC)KHOCTI BiJl YMOB IPOBE/ICHHS NPOIIeCy (3MiHa TEMIIepaTypH,
pH, MacoOOMIHHMX IIPOILIECIB TOIIIO)

Jlimepamypa. 0odamkosa aimepamypa ma iHopmayiliHi Oxepena 3
nepeniky

MoniTuKa Ta KOHTPO/Ib
7.MoniTMKa HaBYaNbHOI AUCUMNNIHM (OCBITHBOrO KOMMOHEHTA)

Monimuka w000 OeodnaiiHie ma nepecKknadaHHA. Pobomu, AKi 30aomeca (3 MOPYWEHHAM
mepmiHie 6e3 NoeaXcHUX MPU4UH, OUIHIOIOMbCA HA HUMYY OUiHKY. [lepecknadaHHa mem (Mooysie)
8i06y8aEMbLCA 30 HAABHOCMI MOBAMCHUX MPUYUH.

Monimuka ma npuHyunu akademiyHoi dobpovecHocmi susHayeHi y po30ini 3 Kodekcy yecmi

HauioHanbHo20 mexHiYHo20 yHisepcumemy YKpaiHu «Kuiscbkuli nonimexHiyHull iHcmumym imeHi

lzopsa Cikopcbkoeo». [emansHiwe: https://kpi.ua/code. BukopucmaHHa 0o0amkosux Oxcepesn
iHghopmayii nio Yac oyiHBAHHA 3HaHb 3a60poHeHo (y m.4Y. MobinbHux desalicie). MobinbHi npucmpoi
00380/19EMbCA BUKOPUCMOBYBAMU sUWe 1i0 Yac OH-1aliH Mecmy8aHHA Ma 8UKOHAHHA PO3PAXYHKI8.

Hopmu emuyHoi noeediHku. Hopmu emu4Hoi nogediHKku cmydeHmig i Npayi8HUKIi8 8U3HAYeHI y
po30dini 2 Kodekcy uecmi HauyioHanbHO20 mMexHIYHO20 yHigepcumemy YKpaiHu «Kuigcokuli
nonimexHiyHuli iHcmumym imeHi lzops Cikopcekozo». lemaneHiwe: https://kpi.ua/code.

Monimuka w000 8i08idy8aHHA.  BidsidysaHHA seKuil, MPAKMUYHUX 3AHAMb, 4 MAKOM(
8i0cymHicmeo Ha HUX, He ouiHleEMbcA. OOHAK, CmydeHmam pekomeHOyeEMbCa 8idsidysamu 3aHAMMA,
OCKiflbKU HA HUX 8UKAAOAEMbCA meopemu4HUl mamepian ma po38usaromsCcsa HABUYKU, HEObXiOHI 014
opmysaHHA KomnemeHmHocmed, 6U3HA4YeHUx cmaHoapmom oceimu. Cucmema OYiHIBAHHA
OpPIEHMOBAHA HA OMPUMAHHSA banie 3a AKMUBHICMb cmMydeHma, @ MAKOX B8UKOHAHHSA 3480dHb, fAKi
30amHi po38UHYMU NPAKMUYHI yMIHHA Ma HABUYKU. 30 06’€KMUBHUX Npu4uH (Hanpuknad, xeopoba,
npaueeanawmyeaHHs, MiHHAPOOHe CMax1cy8aHHa Mou,0) HA8YAHHA Moxce 8idbysamuca 8 OH-nalH
hopMmi 30 M0200HCEHHAM i3 KepiBHUKOM KypCy.

8.Buam KOHTPONIO Ta peMTUHroBa CUCTEMA OLLiHIOBaHHA pe3ynbTaTiB HaBYaHHA (PCO)

MomoyHuii KOHMPpoOAbL. oNUMYBAHHA 3a memoto npakmuyHoz2o 3aHammsa (10 6anie), MKP(20
6anie), npezeHmayito 3a memamu, suHeceHumu 3a CPC (20 6anig). 3azanbHa cyma banie 3a



cemecmposgy pobomy — 50 6anis. [oknadHiwa iHpopmauyis w000 MOMOYHO20 KOHMPOAK ma
Kpumepiis oyiH8aHHA HasedeHa 8 PCO 3 ducyunaiHu. (Jooamok 1)

KaneHOapHuli KOHMpob. nposodumeca 08iYi HO cemecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY
BUKOHAHHA 8UMOe cunabycy.

Cemecmpoesuii KOHMpob. ek3ameH. 3a2as16Ha cyma 6anie Ha ek3ameHi — 50 6anis. [JoknadHiwa
iHpopmauyia w000 nposedeHHA Ma oyiH8aHHA HasedeHa 8 PCO 3 ducyunsiHu.

Ymoeu donycky 0o cemecmpoeo2o0 KoHmposio:. cemecmposuli pelimuHe sid 30 do 50 6anis,
HanucaHHA MKP ma npeszeHmauia 3a 00Hi€o 3 mem, suHeceHot 3a CPC.

Dopatok 1

PeiiTuHroBa cucreMa OlliHKHM yCHiIIHOCTi CTyIEeHTIB
3 nucumrutiag “KepoBanuii cuHTEe3 MeTaboiTiB” [Jis crieniaibHOCTI 162 bioTexHosorii Ta
OioimxeHepis
®daxynpTeTy 010TeXHOJOT1T 1 O10TeXHIKU
(Tperiii piBeHb 1OKTOP (Bimocodii, AeHHA hOopMa HABUAHHS)

Po3nozin HaB4aIbHOTO Yacy 3a BUIAMU 3aHSTH 1 3aBJJaHb 3 JUCHUIUTIHU 3T1IHO 3 pOOOYNM HaBYAIbHUM
TUIAHOM

Cem | Hapuanbau | Po3monin HaB4aIbHUX FOJUH KonTponbai 3axoau
eCTp | ¥ yac
Kpe | Axan.| Jlekmnii | Ceminapc | JIa0. CPC MKP |pedepar | Cemec.
IIUTH | TOL. bKi PoOotu arecTail.
4 5 150 |18 18 114 1 ICITUT

PeliTuHT cTyneHTa cKIafaeTbes 3 6aliB, 10 BiH OTPUMYE 3.
1. Bianosial Ha ceMiHAPCHKOMY 3aHATTI;
2. KOHTPOJBHOI pOOOTH;
3. Tmpe3eHTalii 3a TEMOIO CaMOCTIHHOI poOOTH;
4. BIOMOBIAL HA €K3aMEHI

Cucrema peiiTHHroBuX (BaroBux) 0ajiB 3aHATDH i pEHTHHIOBUX OIHOK MO BHAAX KOHTPOJIIO 32
pik

i}i Bun xonTposmto ban Kinpkictsb Cywma OaniB
CeMiHapChKi 3aHATTS
- BaroBui 0a Iy 5 2 10
Binmosinb 0-5
MopynbHa KOHTpOJIbHA poOoTa
2. -BaroBui 0a Ik 20 1 20
- IKICTh BUKOHAHHA™* 0-20
ITpe3enranis 3a remoro CPC
3. - SKICTh BUKOHAHHS 0-10
- BaroBswuii Oai 10 2 20
4 Bceroro 50

* - BinnmoBiab Ha ceMiHAPCHKUX 3aHATTAX:
MPaBUJIHHO 3aIPOIIOHOBAHE PIIIEHHS Ta HOro oOrpyHTyBaHHA — 5 Oau,

IIOBHA BiAIMOBIAb HA IIOCTABJIEH] 3alIUTAHHS 3 IEAKUMH HEIOIIKAMUA - 4 6anu,;
HEIIOBHA BIJITOBIIb - 3 Ganmn;
HE3aJ0B1IbHA BiAMOBIIb - 0-2 6amis.

** - SIKicTh BUKOHAHHS MOYJIBHUX KOHTPOJIBHUX POOIT:



MMOBHA PO3KPUTA BIAMOBIIH -19-20 GaiB ;
MTOMUJIKA B OJJHOMY 3aBJIaHH1 200 HETOBHA BI/AMOBI/Ib B IBOX 3aBAaHHAX -16-18 Gamis ;
IIOMUJIKA B IBOX 3aBIaHb a00 HEMOBHA BIANOBIAL B 4 3aBIaHHIX - 12-15 6annis;
poboTa He 3apaxoBaHa - 0—11 6amis.

***SKicTh BAKOHAHHS CAMOCTIHHOT POOOTH:

BinobpaxeHo 0OrpyHTOBAHO MPOMO3HIIiT -10 GaniB ;
HespaxoBano aeski kputepii (2) -8-9 GauiB ;
Jlomy1ie MOMHJIKK B OOTPYHTYBaHHI Ta HEBpaxoBaHO KpHuTepii (3) -6-7 Gaunis;
poboTa He 3apaxoBaHa - 0 - 5 Gauris.

Po3paxynok mkanu (R) peiitunry

Cyma BaroBux 0aJliB KOHTPOJIBHHUX 3aXO0JIiB MIPOTITOM CEMECTPY CKIIAJIAE:

Rc = 20+20+10 = 50 6amnis:

Ex3zamenariitia ckiagosa mkanmu qopisHioe 50% Bin R, a came:

Re = R¢ 0.5/0.5 = 50;

PeliTuaroBa mkana 3 muciuIuiiag ckiaagae R = Re + Re

100 6aunis;

HeoOxigHOI0 yMOBOIO JOIYCKY O €K3aMEHY € 3apaxyBaHHS YCiX IMpe3eHTalliii caMOCTiitHOi poOoTH,
BUKOHAHHS Ha MO3UTHBHY OIIIHKY MOJYJIBHOT KOHTPOJIbHOI poOoTH. CTapTOBUI PEUTHHT c HE MEHIIIE
60% Bix Re, TooTo 30 Ganis.

Py6ixHni (rutaHoBi atectartii). CTyaeHT moBUHEH HabpaTu OaiiB:: 1 atecrallis — «3apaxoBaHo» - 12 GaiiB
(24 — makcumym), 2 atecrartis — 21 GaiiB (42 — MakCUMyM).

Ex3aminamiiiauii Oiner ckiagaerbes 3 5 nuranp, 1 nutanHs ouiHtoeTses y 10 Garis.

[ToBHa BignoBiap Ha nutanHs — (9-10) Ganis

3pobiieHi He3HauHi moMUIKK — (7-8) Gasis

CyrTeBi noMuiky y Bianosinai — (6) 6asis

Biamogini ue Bipui — (0-5) 6anu.

3arajabHUI pENTHHT:

Peifitunr Ominka ESTS | Tpagumiitaa orinka
95<R<100 A BinMin=HO
85< R<95 B JHo6pe
75 <R<85 C JloGpe
65< R<75 D 3a10BIILHO
60<R <65 E 3a0BIJILHO
R<60 Fx He3agosinsHo

IMutanns no icnurty

1. Cepenosuiia s KyJIbTUBYBaHHS MIKPOOPIaHi3MiB, BIUIMB IMOKUBHUX PEYOBHH Ha METabO0JII3M.

2. B3aeM03B’S30K €IEMEHTIB JKMUBJICHHS 3 META0ONIYHUMHU MPOIECAMU y MIKpOOPTaHi3MiB Pi3HUX
KJIaCiB.

3. B3aeMo03B’5130K GOpMH TOXHBHHX PEYOBUH 3 METaOOJIYHHMH TPOIECAMH y MIKPOOpPTaHi3MiB
PI3HUX KJIaciB.

4. BmuuB KiTbKOCTI MOXHMBHHUX Pe4YoBHH (CTIONYKH KapOoHy, docdopy, HITpOreHy) Ha MpHUpICT

MIKpPOOPTaHi3MiB.

3MiHa MeTaboJi3My MpU 3MiHI TO)KUBHOTO CEPEIOBUIIIA.

BruinB KiBKOCTI OKMBHUX PEYOBHUH (CIIOIYKH MIKPOEIEMEHTIB) Ha MPHUPICT MIKPOOPraHi3MiB.

3miHa MeTabo0I1i3My MIKpOOPTraHi3MiB IIPH 3MiHI OKUBHOTO CEPEIOBHIIIA.

BruiiB mo>xuBHUX pEYOBUH Ha SIKICHUH Ta KUTBKICHHUH ckian JiniaiB y mikpoBogopocti Chlorella

vulgaris.

9. BrumB MOXUBHUX PEUOBUH HA BHUXIJ METa0OIIITIB.

10. ITigBumeHHsT BUXOAY METa0OJIITIB B 3aJIEKHOCTI1 BiJl ()OPMH CIIOTYK TIOKUBHUX PEYOBHH.

11. BB QiznyHHX Ta XiMiuHHX (akTopiB (OCBITICHHS, Temreparypa, onpomineHHs, pH) Ha
pupicT 6ioMacH Ta 3MiHy MeTabO0Ii3My BOJOPOCTEH.

NGO
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13.

14.

15.
16.
17.
18.

19.
20.
21.
22.
23.
24,

. 3MiHa SKICHOTO Ta KiJIbKICHOTO CKJIaTy JIMiIiB.

3MiHa CKJIaay KapaTHHOINIB Y (GOTOTPOGHHUX MIKPOOPTAHI3MIB il JII€I0 OCCBITICHHS PI3HUMU
JOB)KWUHAMU XBHIIb.

Mertoau BHIUIEHHS, OYHMINEHHS Ta aHami3y mimaHux Qpakuiii 3 Bomopocreil (pi3Hi BHIU
xpomarorpadii).

OpneprxaHHs BOAHEBOTO MMaJMBa 32 BUKOPUCTAHHS BOJIOPOCTEH.

YMOBH MPOAYKYBaHHS BOJIHIO BOJOPOCTSMH.

MeToau TiABUIICHHS BUXOAY BOIHIO.

Metoau oepKaHHS Pi3HMX MPOAYKTIB (BiTaMiHiB, aHTHOIOTHMKIB TOIIO) 3a BHKOPHCTAHHS
MIKpPOBOIOPOCTEH.

BukopucTanHs BOJ0OpOCTeHd Y CUIIbCHKOMY T'OCIIOIAPCTBI.

BruB onpomineHHs1 Ha MeTa00J1i3M MiKpOOPIaHi3MiB.

MeTtoau niABUICHHS BUXOY IIUTHOBOTO MPOIYKTY.

[Moenuanns aii Gi3nyHUX Ta XIMIYHUX (HAKTOPIB HA META0OII3M MIKpOOPTraHi3MiB.

AHani3 BUXOy MPOJYKTY B 3aJI€KHOCTI BiJ] CTPECOBOI Aii.

3MiHa MeTaboi3My i OTHOYACHOIO JI€0 JEKITBKOX 3MIHHUX MapaMeTpiB.

Po6ouy nporpamy HaB4anbHOI AucunniHu (cunabyc):

CKNnaaeHo JOKTOPOM TEXH. HayK, 3aB. Kadeapu Monyb Hatanieto bopucisHoto

YxBaneHo Kadeapoto bioeHepreTnku, bioiHpopmaTMKu Ta ekobioTexHonorii (npoTtokon Ne 15 Big 29.06.22)
MorogskeHo MeToanyHo Komicieto pakynbTeTy (npotokon Ne 9 Big 30.06.22)



