gu Haulouanbuuu TEXHIYHHMM YHIBEPCHUTET praIHM
«KUIBCbKUM NONITEXHIYHUNA IHCTUTYT
ag imeHi IFTOPA CIKOPCbKOIO»

Embnema
Kadegpu

(3a HasBHOCTI)

Kadeppa ekobioTtexHonorii Ta
b6ioeHepreTuKu

KepoBaHuu cuHTe3s metaboniris

Po6oua nporpama HaB4YanbHOI gucuunaiHu (Cunabyc)

PiBeHb BULWOI OCBiTH
Fanysb 3HaHb
CneuianbHicTb

OcBiTHA nporpama
CraTyc gucuuniiim
®dopma HaBYaHHA

Pik niarotosKku, cemectp
O6car aucuunninm

CemecTpoBuii KOHTpONb/
KOHTPO/bHI 3axo4u

Po3knap 3aHATb

MoBa BUKNaaaHHA
IHpopmauis npo
KepiBHUKa Kypcy /
BMKNagauyiB

Po3miweHHa Kypcy

PeKBi3anTK HaBYa/IbHOI AUCLUNANIHM

Tpemiii (oceimHbo-HayKoeuli)

16 «XimiuHa ma 6ioiHxceHepia»

162 —biomexHosno2ii ma 6ioiHxceHepia
biomexHonoezia

Bubipkoea

OyHa

2 Kypc, eecHAHuli cemecmp

5 kpedumie EKTC

Icnrum/MKP

Jlekyii: 1 200./muxcdeHb; npakmuyHi 3aHamma: 1 200./muideHb 32i0HO
PO3KAady

YKpaiHcbKa

Jlekmop: 0okmop.mexH.Hayk, doyeHm loay6 Hamanis bopucieHa
golubnb@ukr.net; 095-601-40-65 (Tenezpam)

lMpakmuyHii: dokmop.mexH.HayK, doyeHm loay6 Hamanin bopucieHa

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

Mporpama HaBYaNbHOI AUCLUNAIHN

1. Onuc HaBYanbHOI AUCUUNAIHK, T MeTa, NpeaMeT BUBYAHHA Ta pe3y/bTaTU HaBYAHHA

AxtyanbHicTh aucuumiiH «KepoBaHui CHHTE3 MeETaOOMITIB» IMOJATa€ Yy MOXKIMBOCTI
CTBOPEHHS 3aJIlaHUX MPOAYKTIB B pe3yJIbTaTi 3MiHU MeTa00J13My MIKPOOPIaHi3MiB MiJl BILIUBOM
¢G13MYHUX Ta XIMIYHUX (AKTOpIB CEepelOoBHINA, IO JacTb 3MOTY BIPOBA/KEHHS HOBUX
e(peKTUBHUX 010TeXHOJIOTiN a00 yIOCKOHAJeHHs ICHYIOUMX. Takui minxia Oyzae dopmyBaTH y
acmipaHTa 31aTHICTE 10 PO3B’SI3aHHS KOMIUIGKCHHX MpobneM B cdepi OioTexHOmOrii Ta
Oi0iHKCHEpIl, BUKOHYBATH OpPHIIHATBHI JOCTIIKCHHS, TCHEPYBATH HOBI i€i, KPUTHYHO
OLIHIOBATH OJICP)KaHI PE3YJIbTAaTH, IO MPH3BOLITE JO p03p061<1/1 HOBHX Ta BIIOCKOHAJICHHS
icHyrounx OioTexHOJOrii. JlaHa MUCHMIUTIHA OBUHHA O3HAHOMHUTH CTYJEHTa 3 OCHOBAMH il
¢Gi3MYHMX Ta XIMIYHHUX (aKTOPIB CepepoBHUINA HA META0OJI3M KIITHH, Cy4acCHUX MiJXOMAIB JJIs
OTPUMaHHS LIJTLOBOTO MPOJAYKTY, CIPUATH (POPMYBAHHIO HAYKOBOTO CBITOTJISY.

Metoro auciumiIing € GopMyBaHHS y CTYACHTIB 3JaTHOCTEH: pO3B’A3yBaTH KOMIUIEKCHI
npobaemu B cdepi 6ioTexHOOTINA Ta Oi0IHXKEHepii, Mo nependadae TINO0KE MePEOCMHUCTICHHS
HasBHUX Ta CTBOPEHHS HOBUX LUIICHUX 3HaHb Ta Mpo(eciiiHOi MpakTUKW HAa OCHOBI aHaNi3y
croco0iB 3MiHM MeTa0o0Ji3My KIITUH MIKpOOPraHi3MiB AJisl MiABHILIEHOTO O10CHMHTE3Yy MEBHUX
pPEUOBHMH; BUKOHYBAaTH OpUTIHAJIBHI JOCTIDKEHHS, MJOCSITaTH HAayKOBUX pe3yJbTaTiB, sKi
CTBOPIOIOTh HOB1 3HaHHSA y cdepl OloTexHonorii Ta OloiHXeHepii Ta JOTHYHHMX A0 Hel
MDKIUCIMITTIHAPHUX HANPsAMaXx; po3poOJIsSsTH HOBI Ta BIIOCKOHAIIOBATH 1CHYIOU1 O10TE€XHOJIOTIT Ha
OCHOB1 PO3yMiHHS HAayKOBUX CydacHHMX (DaKTiB, KOHIICTIIH, TEOPii, IPUHIIUIIB 1 METOAIB, IO
3aCTOCOBYIOTHCS Y 610TeXHOJIOTI] Ta 6101HXeHepii Ta MPUPOIHUYNX HAYKaX.

OcHo6Hi 3a60aHHA ducyunaiHu -
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BHOIp cmoco0iB, MpUIIOMIB Ta OOJaJHAHHS IJIs KyJbTUBYBAaHHS MIKPOOPTaHI3MIB 3 METOIO
OJIepXKaHHA HOBUX I[UILOBHX MPOJYKTIB a00 MiJABUIICHHS BHXOJY B ICHYIOUMX TEXHOJOTISX.
3riiHO 3 BUMOTaMH MPOTPaMy HABYAILHOI JMCIUIUIIHU CTYICHTH MICJIS 3aCBOEHHS KPEIUTHOTO
MOJTyJIsl MalOTh IIPOJIEMOHCTPYBATH TaKi pe3yJbTaTH HaBYAHHS:
3uanna:
- Jii XiMiuHEX Ta QI3MYHEX (AKTOPIB, IO 3aCTOCOBYIOTHCS I 3MiHU METa00IIi3My B KIIITHHAX
1 IPU3BOJIUTH 10 YTBOPEHHS HOBUX IIPOYKTIB O10CHHTE3Y Ta MiABUIIEHHS BMICTY META0OJIITIB
B KJIITHHAX Ta [03aKJIITHHOIO;
- MeXaHi3MiB yTBOPEHHS METa0O0ITIB B KIIITHHAX;
- METOJIB aHaji3y IiJIbOBOrO MPOAYKTY (Ha MPHKIIAAi KOMIIOHEHTIB JIimiaHo1 (pakirii);

YMiHHA:
- 00MpaTH HANOLIBII BIMOBITHUHN JIJIS TOCIIIJKEHD 1 BAPOOHUIITBA Y rany3i 010TeXHOJIOT1i 00’ €KT;
- BUKOPHCTOBYBATH CYYacHI MiIXOMH JUIsI PEryisiii O10XIMIYHHX TPOIECIB Ta BIOCKOHAICHHS
010JIOTIYHMX areHTIB;
- 37ilicHIOBaTH J1a0OpaTOpHIi Ta BUPOOHMYI IpoueaypH i3 61000’ eKTamu;
- 3aCTOCOBYBATHU Cy4acHi (pi3W4YHI METOIU BIUIUBY HAa MeTa00J113M MiKpOOPraHi3MiB; 3/I1IHCHIOBATH
aHaJIi3 OTPUMAHUX LITbOBUX MPOAYKTIB;
- pOo3pO0JIATH HOBI Ta BJIOCKOHANIOBATU ICHYIOUl O10TE€XHOJOTI] OTPUMAaHHS IPOAYKTIB PI3HOTO
NPU3HAYCHHS 1 TPUPOTOOXOPOHHI 010TEXHOJIOTI].

2. MpepeKBi3auTU Ta NOCTPEKBI3UTU AUCLUNNIHU (MicLe B CTPYKTYPHO-NOTIYHIN cxemi
HaBYaHHA 3a BigNOBIAHOI0 OCBITHLOIO NPOrPaAMoIo)

[pyHTY€TbCS Ha 3HAHHSAX, OJEPKAHUX CTYAEHTAMH NPY BUBYEHHI JMCLUILIH: BioXiwmis,
bio¢izuka, 3aranbHa GiorexHosoris, bioxiMiuHi Ta (i3u4HI METOIM aHali3y B O10TEXHOJOrII,
Inrerpanis Ta nudepeHmianis cydacHUX HAayKOBUX 3HaHb y OioTexHoJorii; [IpobnemMHi nuTaHHA
€K0010TeXHONIOr] Ta OlOEHEpreTHMKM Ta HA 3HAHHAX 1HO3€MHOi MOBM HE HMXKYe piBHSI A2 1
iHpopMaLifHUX TEXHOJIOT1H Ha piBHI KOPUCTYBaya.

BuxopucTtoByeThCsl ipu po3poOIl TEXHOJOTIYHUX PIIIEHb IMiJIBUILEHHS BUXOJY MPOIYKIIT
a00 CTBOpPEHHS HOBOT'O BUY MPOAYKIIii, TPH MiIBUIIEHH] €()eKTUBHOCTI epepoOKHU Pi3HUX BHUIIB
BIIXO/IB, @ TAKOXK MPU BUKOHAHHI JOCTIAHOI poOOTH B HAYKOBUX YCTAHOBAX, JIAOOPATOPIAX Ta
HAyKOBO-JOCITHUX IHCTUTYTaX.

3. 3micT HaBYaNIbHOI AUCUUNAIHK

Pozain 1. BiuinB KOMIIOHEHTIB KMBJIEHHSI HA PO3BUTOK MiKpOOpraHi3MiB

Tema 1.1. BukopuctanHS MIKpOOPTaHi3MiB B Taly3siX MPOMUCIOBOCTI. Po3ris cienn ik miaxois
BUKOPHUCTAHHS MIKPOOPTaHi3MiB I 010CHHTE3Y IIJTLOBOTO MPOAYKTY Ta MEPEPOOKH BIAXOAIB PIZHOTO
MOXO/’KEeHHS. BruiiB 1Hr161TOpiB HAa PO3BUTOK KJIITHH.

Tema 1.2.bi00T14HO aKTUBHI PEYOBHHH, 110 TPOAYKYIOTh MIKpOOpTaHi3MH. binku, BiTaMiHH, TOPMOHH,
T, BYTJIeBOAU, 610J0T1YHO aKTUBHI PEUOBUHH TOIIIO.

Po3zin 2. BniiMB KOMIIOHEHTIB KMBJICHHSI HA MeTa00J1i3M MiKpoopraHizmis

Tema 1. 3mina MeTaGomi3My KJIITHH MIKpOOPraHi3MiB Mijl BIUIMBOM XiMi4HUX (hakTopiB. B3aeMo3B’s130k
€JIEMEHTIB UBJICHHS 3 METa0OJIYHUMH TMPolIecaMi y MIKpOOPIaHi3MiB pi3HUX KiaciB. Brimus mxepena
KapOOHYy, HITpOreHy, pepyMy Ta IHIIUX €JIEMEHTIB Ha BUX1/I IIyKaHOT MPOAYyKIlii. 3MiHa MeTa00Ii3My
KJIITHH 11T OJHOYACHOIO JI€I0 MIBUIEHUX KOHIIEHTpAIliil eJleMeHTiB. Jlish MyTareHHUX CIOJIYK IS
OTPUMaHHS HaJIPOyLIEHTIB.

Po3ain 3. [list ¢pisnunux (pakTOpiB HA PO3BUTOK MIKPOBOIOpOCTEH
Tema 1. 3mina MeTa0Oomni3My KJIITHH MIKpOBOJOPOCTEH Mifl BILTMBOM (izndyHuX (akTopis. [is
OIPOMIHEHHSI PI3HUMH JIOBXHHAMHU XBUJIb, OCBITIICHHS, TEMIIEPATypH Ha pUpicT 6iomacu Ta Oi0ocHHTE3



JMiAIB, )KUPHUX KUCIIOT, KAPOTHUHOIIB, XJIOpOQ1IiB, BiTaMiHIB, BYIJIEBO/IB B MIKPOBOJOPOCTSIX Ta
HiABU3CHHS e()EKTUBHOCTI epepoOKHU BIAXOIB pi3HOTO MoxokeHHd. CyMiCHUH BIUIIUB (i3UYHUX Ta
XiMiUYHUX (PaKTOPiB HA 3MiIHY METa00JI3MY KIIITHH.

4.HaBuanbHi matepianu Ta pecypcu

PexkomeHOo8aHa nimepamypa

bazoesa
1. TITupor T.II., IrnaroBa O. A. 3aransHa 6iotexHoszoris. Kuis : HYXT, 2009.- 336 c.
2. BiorexHomoris 3 OCHOBaMH €KOJIOTii : HaB4anbHUH mociOHuk / Tpoxumuyk 1. M., Ilmora H. B.,
Jlorsunenko I. I1., Cauyk P. M. KuiB : BugaBanuuii 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, LI. Levtun //Series: Renewable Energy: Research, Development and Policies, Nova
science publishing. —2019. 317 p.
5. H.b. T'omy6, O.51.bopoBuk Ilepepodka 6iomacu/ Kuis, Komm’rorepmpec, 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. Tansac B. JI., Konoraunpkuii A. I'. Bioximiuaui#t 1 610TeXHOJOTIYHUN CIOBHHK. JIbBIB : OpisiHa-
Hosga, 2006. - 468 c.

2. VYuncon K., Yonkep Jlx. [IpuHuunel u Metoapl OMOXUMHM U MOJEKYJISpHOW Ouonoruu. M.:
BUHOM. Jlaboparopus 3nanmii, 2013.

3.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.

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

5.Golub N.B. Influence of light energy wavelength on cultivation of Chlorella vulgaris / N.B. Golub,
L.I. Levtun // Bicuuk HamionansHoro yHiBepcutery «JIbBiBChbKa MoJITEXHIKa», cepisd «Ximid,
TEXHOJIOTisl peYOBHUH Ta iX 3acTocyBaHHA». —2016. — Bum. 841. 138-144 p.

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

IHdhopmauyitiHi 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/HTb453689.pdf

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

HaBuYanbHUI KOHTEHT
5.MeToguKa onaHyBaHHA HaBYa/lbHOI AUCUUNANIHU (OCBITHBOrO KOMMNOHEHTA)
JlekyiiiHi 3aHAMMA

3acmocosyromeca cmpamezii GKMUBHO20 i KOMEKMUBHO20 HABYAHHA, AKI 8U3HAYAOMbCA
HacmynHUMuU memodoamu i mexHoa02iamu: memoou rnpobsiemMmHo20 Has4YaHHA (NpobaemHuli 8UKnao,
yacmkoso-rnowykosuli (espucmuuyHa 6ecida); iHopmauyiliHo-KoMyHiKauiliHi  mexHosoeii, wo
3a6e3nevyyrome npobaemMHO-00CAIOHUUbKULU Xapakmep npouyecy HABYAHHA mMA aKMuUsi3auito
camocmiliHoi pobomu cmydeHmis (eneKmpoHHi npezeHmauii 0214 AeKUiliHUx 3aHAMb, BUKOPUCMAHHSA



ayoio-, 8i0eo-niompuMKu Ha84abHUX 3aHAMb, PO3POBKA | 3aCMOCYB8AHHA HA OCHOBI KOMIM'tomepHUX

i mynbmumeOiliHux 3acobie meop4yux 3a80aHS, i iH.).

No
3/n

Hazea memu neKyii ma nepesnik OCHOBHUX numMaHe

1

JNlekyia 1. Cuenndika BUKOPHUCTAHHS MIKPOOPraHi3MiB It O10CHHTE3Y IIJILOBOIO IPOLAYKTY
Ta [epepoOKH BIIXO/IIB PI3HOTO MOXO/DKEHHS. 3aa4i, iK1 TOCTABJICH] AJIS ITiIBUIIICHHS BUXOY
MPOAYKTY 3 3aJaHUMH BJIACTUBOCTIMH. OepiKaHHs IUIBOBOTO MPOAYKTY 32 BUKOPHUCTAHHS
mTamiB MikpoopratizmiB. Ojep>kaHHs IIJTLOBOTO TMPOAYKTY 3a BHUKOPUCTAHHS AacoIiaIii
MiKpOOprani3miB. Brums jpxeperna >KuBJIeHHS! Ha BUKOPHCTaHHS OioioriuHoro 06’ exra. Brums
1HT101TOPIB HA PO3BUTOK KJIITHH.

Jlimepamypa: [1, 2]

Jlekyia 2. BukopucTangsi MIKDOOPIaHi3MiB B Tajdy3sX IIPOMHCIOBOCTI. BiojOriYHO aKTHMBHI
PEYOBUHH, L0 MTPOAYKYIOTh MiKpoopraHizMu. dapmaneBTHYHA IIPOMUCIIOBICTh — OJIpIKaHHS
¢depMmenTiB, BiTaMiHIB, aHTHOIOTHKIB Ta IHIIMX OI10JIOTIYHO AKTHBHHX PEYOBHH. XapdyoBa
IPOMUCIIOBICTh - OJIEP)KAHHS 3alalllHUX PEYOBHH, IPOIYLEHTIB HEOOXiJHUX MPOIYKTIB IS
3aKBallyBaHHs Tomlo, EHepreTnka — ojepkaHHS MeTaHy, BOAHIO, Oiommsento. Ciiabcbke
TOCIIO/IaPCTBO — OJICP>KAHHS MECTUIMIIB Ta repOeHIiB IPHUPOJHOTO MOXOIKEHHS.

Jlimepamypa: : [1,2, 5]

Jlekyia 3. 3aleKHICTh YTBOPSHHS OPraHIYHMX CHOJYK BiJ BMICTY Ta (opMu JpKepena
kapOony. /lis HEOpraHiuHUX Ta OPraHIYHUX PEYOBUH: TIIFOKO3H, MipYBaTy, MAaHO3H, PPYKTO3H,
[IIIEPUITY, €TUIIOBOTO CIUPTY TOIIO HA MPHUPICT OioMacH Ta KOMIIOHEHTHHH CKJIaJ KIIITHH.
MikcotpodHe KyTbTHBYBaHHS.

Jlimepamypa: [6]

Jlekyia 4. B3aeMO03B’s30K €JIEMEHTIB JKHBJIEHHS 3 META0OMIYHHMHU _NPOLIECAMU Y
MIKpPOOPraHi3MiB Pi3HMX KJaciB. 3MiHa MeTaboi3My KIITHH MiJl Ji€l0 PI3HUX CIOIYK Ta
KOHIEHTpAlli HITpOreHy. BIuiuB 10HIB Ty)KHUX METaJliB Ha PO3BUTOK MIKPOOPIaHi3MiB.

Jlimepamypa: [3]

Jlekyia 5. BruiuB MeTasiB Ha PO3BUTOK KIITUH. 3aJ€XKHICTh MPOJYKYBaHHS OloMacH Bif
dopMu cHoimyk Ta KOHLEHTpauii 10HIB (epyMmy. B3aemo3B’si30k MK nepebirom
(bepMeHTaTUBHUX peakliiiii Ta GOpPMOIO 1 KUIBKICTIO crIoNykK (hepyMy. HakonnueHHs KiTHHAMU
10HIB MeTaMiB JUIsi TPO(UTAKTUKH 3aXBOPIOBaHb. BIITMB OJHWUX MeTaliB Ha HAKOIMMYEHHS
HIINX.

Jlimepamypa: [3]

Jlekyia 6. BIuMB rajoreHiB Ta XaJIbKOTE€HIB HAa PO3BUTOK MIKpOOpraHizMis.3MiHa
MeTabomi3My MIKpOOPTaHi3MiB il Ji€l0 CHOJYyK HEMeTalleBUX eJIeMEeHTiB. Brnus
KOHIEHTpAlll pI3HUX €JEMEHTIB Ha 3aCBOIOBAHHS €JEMEHTIB Ta NPOAYKYBAaHHS PI3HUX
010JI0r1YHO AKTUBHUX PEYOBHUH.

Jlimepamypa: [3]

Jlekyia 7. OpepxanHs e(EKTUBHUX NPOAYLEHTIB. /[lii MyTareHHHX HEOpraHi4HUX Ta

OpraHIYHUX CIOJYK Ha OTPUMaHHs HaANpoayleHTiB. OpaepkaHHS TeHHOMOIU(IKOBAHUX
POCIIUH.

Jlimepamypa: [1]

Jlekyisa 8. BIIIMB OCBITICHHS Ta TeMmIrepaTypy Ha MeTaboi3M KIITHH. 3alIeXKHICTh BUXOIY
Olomacu Ta OIOCHHTE3 OPraHIYHUX CIIOJYK B 3aJIEKHOCTI BiJ IHTEHCHBHOCTI OCBITJICHHSI.
BruuB ciekTpy JOBXHH XBWJIb BUAMMOTO JIialla30Hy Ha MPOAYKYBAHHS OPTraHIYHUX CIIOTYK
MikpoopranizmMaMu. biocuHTe3 Xs10po(diIiB Ta KapOTHHOIIIB B 3aJEKHOCTI BiJ KOMOIHAI{




CBITJIO miomiB. 3MiHa MeTaboMi3My pI3HUX KJIaciB MIKPOOPraHi3MiB B 3aJie’KHOCT1 BiJl

TEMIIEpaTypHUX YMOB. BuXig mpoAykTiB MeTaboiizMy B 3aleXHOCTI B TeMmIieparypu
KyJIbTUBYBAHHS, 110 BiIPi3HATHCS BiJl ONTUMAIBHUX YMOB.

Jlimepamypa: [4]

Jlekyia 9. Braus onpoMiHEHHS Ha PO3BUTOK MKPOOPIaHI3MIB Ta IPOAYKYBAHHS IIJILOBOIO
IpoayKTY. Jlist yIbTpa3ByKOBOTO OIPOMIHEHHS Ha PO3BUTOK KJIITHH MIKPOBOJIOPOCTEH, BUXI/T
AimigHoi Gpakiii Ta KOMIIOHEHTHOTO CKJIAAY KUPHUX KHCIOT. BIUIMB 3ByKOBOTO ONIPOMIHEHHS
Ha pIiCT MIKpPOBOJOpOCTeH. 3MiHa €(EKTUBHOCTI TPOIECIB MEePEePOOKH BIAXOMIB MpHU
OTIPOMIHEHHI acouiarii MiKpoOpraHi3MiB.

Jlimepamypa: [4]

CemiHapcCbKi 3aHATTA

OCHOBHi 30800HHA UYUKAY CEeMIHAPCbKUx 3aHAmMs 3 oucyunniHu «KeposaHuli cuHmes
memabonimie» € popmMysaHHA y cmydeHmis 8MiHHA obupamu Halibinow 8i0nosioHuli 01
docnidxceHb | supobHUUMBa y 2any3i biomexHonoezii 06’ekm; 8uKopucmosysamu cy4acHi nioxoou
0719 B800CKOHAsEHHA bionoziyHUX aeeHmis i peaynauii bioximiyHux npoyecis; 30ilicHroeamu
nabopamopHi ma supobHu4i npoyedypu i3 6ioob’ekmamu;

3acmocosyrombeca  cmpamezii GKMmuBH020 | KOAEeKMUBHO20 HOBYAHHA, AKi 8U3HAYAHOMbLCA
HACMynHUMU mMemooamu i MmexHoaA02iAMuU: ocobucmicHo-opieHMOBAHI (po3susaroyi) mexHonoeii,
30CHOBAHI HO AKMUBHUX (hOpMax i Memooax HaBYAHHA (OUCKYCid, eKcripec-KoHgepeHyis, Ha84anbHi
debamu, 3aCmocy8aHHA HQ OCHOBI KOMIT'tomepHUX i MynbmumeOiliHux 3acobie meopyux 30800Hb)

Neo
3/n

Ha3Ba Temu 3aHATTS

1

BuxopucranHst MiKpoOpraHisMiB B raay3six IpOMHCJIOBOCTI.
MeroanuHuii miAXiZ 10 BHM3HAYEHHA CHOcoO0y KyJIbTHBYBaHHS MIKPOOPTaHi3MIB s

OTpPUMaHHS MPOAYKTY. BUXiJ mpoayKIii B 3a€XKHOCTI BiJ] TOCTABJICHUX I[iJIel O10CHHTE3Y.
Meroau anaiizy MeTaOOoITIB.

Jlimepamypa: [1,2]

3MmiHa MeTa00J1i3MYy KJIITHH MiKpPOOPraHi3MiB miJ BILIMBOM XiMiYHUX (paKTOpiB.

BriiuB crionyk kapOoHYy (LIYKpH, JIiITi/Id, HEOpTaHI4H1 CIIOTYKH, B1IXOJIU PI3HUX BUPOOHHUIITB),
Ha GiocuHTE3 010JIOTIYHO AKTUBHUX pPe4OBUH. B3a€MO3B’ 130K MK €JIeMEHTaMU >KUBJICHHS Ha
BUXiJ Mponaykiii. Po3risg mpomo3uiiil moao OoTpuMaHHA MPOAYKTY B HAyKOBid poOOTI
AcriipaHTa Ta 3allPONOHOBAHUX METOJUK HOro aHami3y.

Jlimepamypa: : [3]

MexanizMu nigBHIEHHSI BHXOAY Npoaykuii. BriuB oaHowacHoi [ii 3MIHEHUMH
KOHIEHTpALlIIMU €JIEMEHTIB JKUBJICHHS Ha BHUXIA MPOAYKTy. BrumB minBuIeHOT
KOHIICHTpaIlii OJHOTO  eJeMeHTa Ha HaAXO/DKeHHS  iHmoro. MeToauku, IO
BUKOPHUCTOBYIOTHCS.

Po3rnsa mpomno3uiiii acmipaHTiB MIOA0 MEXaHi3MiB MiABHILEHHS BUXOMY MPOIYKIIi, SKY
JOCIIJIKYIOTh

Jlimepamypa: [3]

Marematuunuii  omuc  GaratodakTopHoro - ekcnepuMmeHty. Iligxomu, 1o
BHKOPHUCTOBYIOTHCS I MOJICITFOBAHHS MPOIIECIB BIUIUBY €JIEMEHTIB KUBJICHHS.
Jlimepamypa: MemooOuka po3paxyHKy mamemamu4yHe Mooyaro8aHHA Po30in 7
https://www.uzhnu.edu.ua/en/infocentre/get/23461

3a donomozoro crney npo2pamm




http://elar.tsatu.edu.ua/bitstream/123456789/3025/1/13.pdf

5 Oco0auBocTi  KyJabTUBYBaHHSI  ¢oToTpopHMX MikpoopranizmiB. Mikcorpodre
KynbTUBYBaHHs. Po3paxynku momaui COz y QoTopeakTopu TMpH MOCTIHHOMY Ta
NEePIOINIHOMY HAIXOIKEHHI.

Jlimepamypa: : [4]

6 3miHa MeTa00/1i3My KJIITHH MiKpPOOPraHi3MiB mi BJMBOM Qizn4Hux pakTopis
Jlist mapameTpiB OCBITJIEHHS (TPUBANICTh, IHTEHCUBHICTh, EPIOJNYHICTh, OCBITIIOBAY) Ha
MpoIieC BUPOIIYyBaHHsA OioMacH Ta MPOAYKYBaHHS 3a/laHOi peyoBUMHU. Brume komOiHarii
CIIEKTpa ONPOMIHEHHSI Ha MeTaboJIi3M KIIITHH Ta BUXiJ NPOayKTiB. Tumu oropeakTopiB Ta
CUCTEMH MacOOOMiHY B HUX.

Jlimepamypa: [4]

7 BniuB onmpomiHeHHs1 HAa MeTaboJi3M. Jlis onpoMiHEHHS (ITOTYXHICTh, JOBKHWHA XBHIIb,
TEPMiH ONPOMIHEHHS TOIIO) Ha MPOIIEC BUPOIIYBAaHHS OiOMacH Ta MPOAYKYBaHHS 3aJaHOi
pedoBunu. [linbip wacTtor ompomiHeHHs i iHTeHcH]IKaIii mpormecy OiocwHTE3y abo
yTUmi3anii BiIX0/IiB.

Jlimepamypa:[4]

8 CymicHa aist xiMiyHuX Ta ¢Qi3munHux ¢axTopiB Ha MeTadoJi3M. SKicHUMI 1 KUTbKICHUIH
BMICT JIIMTIZIB Y BOJOPOCTSAX B 3AJIEKHOCTI BijI [ii XiMIYHUX Ta PismuHuX (akTopiB. Meroau
aHaJli3y BMICTY JIIiJIB B BOAOPOCTSX. Po3risg MexaHi3MiB OJHOYACHOI [ii JEKITbKOX
€JIEMEHTIB 3 KOHIICHTpAI[I€I0, 11032 ONTUMAIBHHX 3HA4YCeHb HA BHXIJ MPOIYKIIi, IO
MIPOIMOHYETHCS Y HAYKOBi# poOOTI acmipaHTa.

Jlimepamypa: [3,4]
9 MpaKrtuuHe 3aHATTA 9. MoAybHA KOHTPO/bHA poboTa

6.CamocrtiiHa poboTa acnipaHTa

CamocmiliHa poboma acnipaHma no OUCYuniHi 8KAYAE NiG20mMo8Ky 00 ayOUMOpPHUX 3aHAMb
(24 200uHuU), MOOYnbHOI KOHMPOALHOI (4 200uHuU), nideomoska 0o exkzameHy (30 200uH) ma
camocmiliHe 8uB4YeHHA NMNesHUX MeM, nepesik AKUX Ha8o0UMbCA HUX4e (56 200UHuU).

Haszsu mem i numaHs, W0 BUHOCUMbLCA HO camocmiliHe onpaurosaHHA ma | Kinbkicme
MOCUMAHHA HA HA8YAnbHY Aimepamypy 200uH CPC

KoMnoHeHTH CTpyKTyp MIKpOOPraHi3MiB: JIiMiIU, )KUPHI KUCIIOTH, 2
KapOTHUHOIAH, XJIOpOG1IH, BITaMIHHU, BYTJIEBOIH.
Crierudiunuil cki1aa KIITHH B 3aJ1€KHOCTI B/l KJIacy MIKpOOPTaHi3MiB. 4
Jlimepamypa: 0odamkosa nimepamypa ma iHopmayiliHi Oxcepena 3
nepesixy

[TinroTyBaTy MPOMO3UIIIIO 1010 MOXKIUBUX METOJIIB OTPUMAHHS MPOIYKTY 14
B Balliil HaykoBili poOOTI Ta 3ampONOHYBATH METOAMKH HOTrO aHamizy.
[IpoBecTn aHami3 HEAOMIKIB Ta IepeBar 3alpOlOHOBAHMX METOMAIB Ta
metoauk. [ligroryBaru npeseHTaiio

Jlimepamypa: dodamkosa saimepamypa ma iHopmauiliHi Oxepena 3
nepeniky

[TizroryBaTy mpoOIMO3HUIIIFO 1010 METOIB MiABUIIICHHS BUXOY MPOAYKTY 14
B Balliii HaykoBid poOoTi. Po3rmsHyTH nir0 iHTIOITOPIB, SKI MOXYTh
YTBOPIOBATHCH TIPU O10CHHTE31 MPOAYKTY Ta BUKOPUCTAHHI SIK TTOKHBHOTO
cepenoBuina BiaxoaiB. [ligroryBaTu mpe3eHTaliro




Jlimepamypa: 0odamkosa nimepamypa ma iHgpopmayiliHi Oxcepena 3
nepeniky

4 [TinroryBatu oOrpyHTOBaHUN MEXaHI3M JIii OTHOYACHO JACKIJTLKOX €JIEMEHTIB 10
3 KOHIICHTPAIIEI0 10332 ONTHUMAIBHUX 3HAYCHb HA IIiJIBUIICHHS BHUXOIY
MIPOJYKIIii, IO MPOMOHYETHCS Y Ballliii HAYKOBI poOOTI

Jlimepamypa: dodamkosa nimepamypa ma iHgopmauiliHi Oxcepena 3
nepesiky

5 | [IpoananizyBatu BIUIMB pi3HUX (popM Mojayi kKapOOHY Ha BUX1J HNPOAYKIIIT, 4
SKY BH OTPUMYETE B POOOTI

Jlimepamypa: 0odamkosa nimepamypa ma iHopmayiliHi Oxepena 3
nepeniky

6 Po3rnsHyTH BIUIMB Pi3HUX KJIaciB OpPraHiYHMX BiJIXOJIB HA MPOAYKYBaHHS 4
ITBOBOTO TIPOIYKTY

Jlimepamypa: 0odamkosa nimepamypa ma iHopmayiliHi Oxepena 3
nepeniky

7 | PosrmsiHyTH 3MiHy MeTabo:mi3My acomianii MiKpoopraHi3MiB Ipu yTuji3arii 4
BIJIXO/IiB B 3aJI€KHOCTI BiJl yMOB IIPOBEACHHS Mpoliecy (3MiHa TeMIEpaTypH,
pH, MacooOMiHHMX TPOIIECIB TOMIO)

Jlimepamypa: 0odamkosa simepamypa ma iHopmauiliHi Oxepena 3
nepeniky

MoniTUKa Ta KOHTPO/Ib
7.MoniTMKA HaBYaNbHOI AUCUUNANIHK (OCBITHBOro KOMMOHEHTA)

Monimuka w000 OednaiiHie ma nepecknadaHHa: Pobomu, AKi 30aromeca i3 NOPYWEHHAM
mepmiHie 6e3 nosaxcHuUx NMPUYUH, OUIHIOIMbCA HA HUXCYY OUiHKY. [NepecknadaHHA mem (modynis)
8i06y8aEMbCA 30 HAABHOCMI MOBAXHUX MPUYUH.

Monimuka ma npuHyunu akademiyHoi dobpoyecHocmi susHaveHi y po30ini 3 KodeKkcy yecmi

HauioHanbHo20 mexHiyHo20 yHisepcumemy YKpaiHu «Kuiscbkuli nonimexHiyHuli iHcmumym imeHi

lzopsa Cikopcbkozo». [emansHiwe: https://kpi.ua/code. BukopucmaHHa 0odamkogux Oxcepesn
iHpopmauyii nid Yac oyiHLBAHHA 3HAHb 3060pOHEHO (y m.4. MmobinbHux Oesalicis). MobinbHi npucmpoi
00380/19€EMbCA BUKOPUCMOBY8AMU AUWE Mi0 Yac OH-1alH mecmys8aHHA Ma 8UKOHAHHA PO3PAaxyHKie.

Hopmu emuyHoi noeediHku: Hopmu emu4Hoi nogediHKU cmydeHmis i nNpayi8HUKIi8 8U3HAYeHi y
po30ini 2 Kodekcy uecmi HayioHanbHo20 mMexHIYHO20 yHisepcumemy YKpaiHu «Kuiscbkuli
nonimexHiyHuli iHcmumym imeHi lzopsa Cikopcbko2o». emansHiwe: https://kpi.ua/code.

Monimuka w000 eideidyeaHHA:  Bi0sidysaHHA seKuyil, MNPAKMUYHUX 3AHAMbL, a0 MAKOM(
8i0CymHicmeo Ha HUX, He OUiHIEMbCA. OOHAK, cmyOdeHmam pekoMmeHOyemMobcA 8iogidysamu 3aHAMmMS=,
OCKiflbKU HA HUX 8UKAAOAEMbCA meopemu4vHUli mamepian ma po3eusaromoCcs HA8UYKU, HE0bXiOHiI 014
popmysaHHA KomnemeHmHocmel, eu3Ha4yeHUx cmaHoapmom ocgimu. Cucmema OYiHHBAHHA
OpPIEHMOBAHA HA OMPUMAHHSA banie 3a AGKMUBHICMb cmydeHma, d MAKOX BUKOHAHHA 3080aHb, AKi
30amHi po38UHYMU NPAKMUYHI YMIHHA Ma HABUYKU. 3a 06’€KMUBHUX Npu4uH (Hanpuknao, xeopoba,
npauesnawmy8aHHs, MiIi¥HAPOOHe CMAaXy8aHHA MOW0) HOBYAHHA Moxce 8i0bysamucs 8 OH-1alH
hopMi 30 M0200HEHHAM i3 KepPiBHUKOM KypCy.

8.Buau KOHTPO/II0 Ta PEUTUHIOBa CUCTEMA OLLIHIOBAHHA pe3yabTtaTtiB HaByaHHA (PCO)

MomoyYHuili KOHMPOAL: ONUMYBAHHA 30 MEeMOolo NpPAaKkmu4yHoeo 3aHammsa (10 6anis), MKP(20
banis), npezeHmauito 3a memamu, suHeceHumu 3a CPC (20 6anig). 3azansbHa cyma 6anie 3a



cemecmpogy pobomy — 50 banis. [oknadHiwia iHopmayis wo00 MOMOYHO20 KOHMPOAK ma
Kpumepiie oyiHo8aHHA HasedeHa 8 PCO 3 ducyunaiHu. (Jodamok 1)

KaneHoapHuii KoHmpons: nposodumeca 08i4i HaO cemecmp AK MOHIMOPUHZ MOMOYHO20 CMAHY
BUKOHAHHA 8umoe cunabycy.

Cemecmpoesuli KOHMpPoAb: eK3ameH. 3a2anbHa cyma banie Ha ekdameHi — 50 b6anis. [oknadHiwa
iHpopmayia w000 nposedeHHA Ma OyiH8aHHA HasedeHa 8 PCO 3 ducyunsiHu.

Ymoeu OonycKy 0o cemecmpoeo20 KOHMpomwo: cemecmposull pelimuHe 8i0 30 0o 50 6anis,
HanucaHHAa MKP ma npeszeHmauia 3a 00Hieo 3 mem, suHeceHor 3a CPC.

Dopatok 1

PeiiTuHroBa cucremMa OMiHKH YCHIIIIHOCTI CTY/IEHTIB
3 quciuiutiag “KepoBanuii cuHTE3 MeTabOoMITIB” 1 crienianbHoCcTi 162 biorexHomorii Ta
OloiHXKEeHepis
dakynpTeTy 610TeXHOJIOTIT 1 010TEXHIKT
(Tpertiii piBeHb MOKTOP (igocodii, qeHHa hopMa HaBUAHHS)

Posznoain HaB4anpHOTO Yacy 3a BUJAMU 3aHSATH 1 3aBJaHb 3 AUCLUUIUIIHY 3T1JHO 3 poOOYMM HABYAIbLHUM
IUIAHOM

Cem | HaBuanpau | Po3momin HaBYaIbHUX TOIUH KonTponbHi 3axoau
eCTp | M 4ac
Kpe | Axan.| Jlekuii | Ceminapc | JIa6. CPC MKP |pedepar | Cemec.
IIUTH | TOL. bKi PoOotu arecTarl.
4 5 150 |18 18 114 1 ICIIAT

PeiituHr cTynenTta ckianaetbes 3 0aniB, M0 BIH OTPUMYE 3a:
1. Biamoiai Ha ceMiHapCHKOMY 3aHATTI;
2. xoHTpospHOI poboTr (MKP moainserbes Ha 1BI KOHTPOJIBHI POOOTH TPHUBATICTIO 1O | TOIMHI);
3. BIAMNOBIAL HA €K3aMEHI.

Cucrema peiiTHHroBUX (BaroBux) 0aJiiB 3aHATH | pEMTMHIOBUX OLIHOK IO BHIaX KOHTPOJIIO 32
pik

Jl‘; Bunx xorTposro Ban Kinexicts Cyma 6amiB
CeMiHapChKi 3aHATTS
- BaroBuii 0ai Iy 5 2 10
Bigmnosins 0-5
MopynpHa KOHTPOJIbHA poOoTa
2. -BaroBui 0air Ik 20 1 20
- IKICTh BUKOHAHHS* * 0-20
ITpe3enraris 3a remoro CPC
3. - SKICTh BUKOHAHHS 0-10
- BaroBuii Oan 10 2 20
4 Bcroro 50

* - BinnmoBiab Ha ceMiHAPCHKHUX 3aHATTAX:
MPaBUIIHHO 3aIPOIIOHOBAHE PIIIEHHS Ta HOro oOrpyHTYBaHHS — 5 Gair;

IIOBHA BiAIOBIiIb HA IIOCTABJIEH] 3aIIUTAHHS 3 IEAKUMHI HEIOIIKAMU - 4 6anu;
HEIIOBHA BIJITOBIb - 3 Oainu;
HE3aJ0B1IbHA BiAMOBIIb - 0-2 6auis.

** - SIkicTh BUKOHAHHS MOJYJIBHUX KOHTPOJIbHHX POOIT:
MIOBHA PO3KPHUTA BiIOBIIb -19-20 6amnis ;



MTOMUJIKA B OJJHOMY 3aBJaHH1 a00 HETIOBHA BIATIOBiAL B ABOX 3aBAaHHAX -16-18 Garis ;
IIOMIJIKA B JIBOX 3aBJaHb a00 HEMOBHA BIAIOBIAL B 4 3aBIaHHAX - 12-15 6amnis;
poboTa He 3apaxoBaHa - 0—11 6anis.

***SKicTh BAKOHAHHS CAMOCTIHHOT pOOOTH:

BinoGpaxeHo oOrpyHTOBaHO MPOMO3HIIii -10 Ganis ;
HepaxoBano neski kpurepii (2) -8-9 6auis ;
Jlony1iie MOMUJIKY B OOTPYHTYBaHHI Ta HEBpaxoBaHo Kpurepii (3) -6-7 Gauis;
poboTa He 3apaxoBaHa - 0 —5 Gauis.

Po3paxynok mkauu (R) peidTunry
Cyma BaroBux 0aiiB KOHTPOJBHUX 3aXO0/IB MPOTITOM CEMECTPY CKIIaIaE:

Rc = 20+20+10 = 50 Ganis:
Ex3amenariitia ckiaioBa mkamm gopisHioe 50% Bix R, a came:

Re = R¢ 0.5/0.5 = 50;
PeliTuaroBa mkana 3 quciuiuiing ckiamgae R = Re + Re

100 6auis;
HeoOxigHOI0 yMOBOIO JOIYCKY 10 €K3aMEHY € 3apaxyBaHHS yCiX IMpe3eHTalliii caMOCTiiHOI poOoTH,
BUKOHAHHS HA TIO3UTHUBHY OI[IHKY MOJYJIbHOI KOHTPOJIBbHOI poO0oTH. CTapTOBHIA PEUTHHT I HE MEHIIE
60% Bix Rc, To6To 30 Oaiis.
Py6ixni (TutanoBi atecrarttii). CTyaeHT noBuHeH HaOpatu OainiB:: 1 aTecralis — «3apaxoBaHo» - 12 Gamis
(24 — makcumym), 2 atecraitis — 21 GaiiB (42 — MAKCUMYM).
Ex3aminaniitauii 6i1eT ckiagaeTses 3 5 MUTaHb, | TUTaHHS OLiHIOETHCS Y 10 GamiB.
[MToBHa BignoBiap Ha nmutanHs — (9-10) Ganis
3pobiieHi He3HauHi mOMUIKU — (7-8) GastiB
CyTTeB1 NOMWIKH Y BiANOBiAL — (6) GaiiB
Biamogini ue Bipui — (0-5) 6anu.

3aranbHUI pENTHHT:

Peiitunr Ominka ESTS | TpagumiitHa orinka
95<R<100 A BinMinHO
85< R<95 B HoGpe
75 <R<85 C JloGpe
65< R<75 D 3a10BIILHO
60<R <65 E 3a10BIJILHO
R<60 Fx HeszamoBinbHO

IMutauus no icnurty

1.
2.

NGO

9.

10.
11.

12.

CepenoBuiia /i KyJIbTUBYBaHHS MIKPOOPIaHi3MiB, BIUIMB MOKUBHUX PEYOBUH HA META0OII3M.
B3aeMO03B’sI130K €1€MEHTIB JKUBJIEHHS 3 METa0OJIYHUMHU MPOIECAMU Y MIKPOOPTaHi3MiB Pi3HUX
KJIaCiB.

B3aemo3B’s130k (OpMHU MOKUBHUX PEUOBUH 3 METAOOJIIYHUMH IMPOIECAMU y MIKPOOPIaHi3MiB
PI3HUX KJIaciB.

BrumB KinbKOCTI MOXWBHHUX PEUOBUH (CIMONYKH KapOoHy, ¢docdopy, HITPOTEHY) HA TPHUPICT
MIKpPOOPIaHi3MiB.

3MmiHa MeTaboi3My MpHU 3MiHI TO)KUBHOTO CEPETOBUILIA.

BB KiTBKOCTI MOKMBHUX PEYOBHH (CIIOTYKH MIKPOEIEMEHTIB) Ha MPUPICT MIKPOOPTaHi3MiB.
3MmiHa MeTaboJ1i3My MIKPOOPTaHi3MiB IIPH 3MiHI MMOKUBHOTO CEPEIOBHUIIIA.

BrumB nmo>xuBHUX peYOBUH Ha SKICHUI Ta KUIbKICHUH cKiaj JimiaiB y MikpoBogopocti Chlorella
vulgaris.

BB no>kMBHUX pEYOBHUH Ha BUXiJl METAOOIITIB.

[TinBuIIeHHS] BUXOIy META0OMITIB B 3JIEKHOCTI BiJl (DOPMU CIOJIYK TTOKHBHUX PEUOBHUH.

Brme ¢izuuHux Ta XiMiyHHX (akTopiB (OCBITIEHHS, TeMmIeparypa, omnpoMmiHeHHs, pH) Ha
npupicT 6ioMacu Ta 3MiHy MeTa00JII3My BOJIOPOCTEH.

3MiHa SKICHOTO Ta KUTbKICHOTO CKJIaay JIIiIiB.



13.

14.

15.
16.
17.
18.

19.
20.
21.
22.
23.

3MiHa CKIaay KapaTuHOiNIB y (GOTOTPOHUX MIKPOOPTAHI3MIB MiJ JII€I0 OCCBITJIICHHS PI3HHUMH
JIOB)KMHAMU XBHITb.

Meroau BUIUICHHS, OYMIICHHS Ta aHamM3y JHiAHUX (pakmid 3 BoAopocTel (pi3HI BHAM
xpomatorpadii).

OpneprxaHHs BOJAHEBOTO MMaJMBa 32 BUKOPUCTAHHS BOJIOPOCTEH.

YMOBH MPOAYKYBaHHS BOJIHIO BOAOPOCTSAMHU.

Metoau TiABUIICHHS BUXOIY BOIHIO.

Metoau onepX aHHA PI3HUX NPOAYKTIB (BiTaMiHIB, aHTHOIOTHUKIB TOIIO) 32 BHUKOPHCTaHHS
MIKpPOBOIOPOCTEH.

BukopucTanHs BOJIOpOCTEH Y CUTBCHKOMY T'OCIIOIAPCTBI.

BrutuB onpomiHeHHs Ha MeTab0I1i3M MIKpOOPTaHi3MiB.

Metoau niABUINCHHS BUXOAY IUJTHOBOTO TIPOIYKTY.

[Noeananns aii pi3nyHUX Ta XIMIYHUX (PAKTOPIB HA META0OIII3M MIKpOOPraHi3MiB.

AHaii3 BUXOy IPOAYKTY B 3aJI€KHOCTI Bil CTPECcOBOT ii.

Po6ouy nporpamy HaBYanbHOI gucumnainm (cunabyc):

CKNlaAeHOo JOKTOPOM TEXH. HayK, npodecopom Kadeapm ekobioTexHosorii Ta bioeHepreTukn Mony6 Hatanieto
bopwucisHoto

YxBaneHo Kadeapoto ekobioTexHonorii Ta 6ioeHepreTukn (npotokon Ne 12 Big 12.06.20)

NoropkeHo MeToauuHoo KoMicieto pakynbTeTy (NpoTokon Ne 10 Big 26.06.20)



