AHOTALIA JUCHUILTIHA

Ha3Ba qpucuuniinu

biokonBepcHi 0ioTexHoI0TIT

Bukiaagau

Menbpanuenko FOmis OnexcanapiBaa
KaHJIUJAT CITbChKOTOCTIOAPCHKUX HAYK
TOTIEHT Kadeapu eKoIorii Ta 610TeXHOIOT 11

Kypc Ta cemectp, y sikomy
IUVIAHYE€ThCSI BUBYEHHS
AMCUMILTIHA

3 Kypc, 6 cemectp (OakanaBpu)

DakyJbTEeTH, CTYIeHTAM
SIKUX NPONMOHYEThCS
BHBYATH JMCHHILIIHY

Bionoro-rexHonoriyHuii pakynpTeT

Ilepenik komMneTreHTHOCTEH
Ta BIANOBIIHUX pe3yJIbTaTiB
HABYaHHS, IO 3a0e3meuye
JUCIUILTIHA

Ilepesik kKoMneTeHTHOCTEH

Iumeepanvha komnemenmHicmo

31aTHICT, PO3B’S3yBaTH CKJIQJHI CIICMialli3oBaHi 3ajaadi Ta
MPaKTHYHI MPOOJIEMH, IO XapPaAKTEPUIYIOTHCS KOMIUIEKCHICTIO
Ta HEBU3HAYEHICTIO YMOB Yy 010TeXHOJIOTII Ta OioimkeHepii, abo
y MpoIleci HaBYaHHS, 110 Mepeadadae 3acTOCyBaHHS TEOPi Ta
METO/IiB 010TEXHOJIOTIi Ta Oi0iHXKEeHepIii.

3azanvui KoMnemenmuocmi

KOl. 3patHicTh 3acTOCOBYBAaTHM 3HAaHHS Yy MPAaKTUYHHUX
CUTYAITISX

KO04. HaBuukn BUKOPHUCTAHHS iHpOopMaLiiHNIX i
KOMYHIKAI[IHHUX TEXHOJIOTIN

KO05. 3natHicTs BUMTHCS 1 OBOJIOIBATH CYYaCHUMHU 3HAHHSAMU
Cneyianbhi KOMnemeHmHOCMi

K13. 3partHicTh mnpamroBatTH 3 OIOJIOTIYHUMHU arcHTAMU,
BUKOPUCTOBYBAaHUMHU Y  OIOTEXHOJOTIYHHX  MpoIecax
(MiKpoopraHi3Mu, TpuOH, POCIMHH, TBAPUHH, BIPYCH, OKpEMI
iXHI KOMITOHEHTH).

CK14. 31atHicTh 3M1iCHIOBATH €KCIIEPUMEHTAIBHI JJOCIIDKEHHS 3
BJIOCKOHAJICHHSI O10JIOTIYHHMX areHTIB, y TOMY YHCJI BUKIUKATH
3MIHH Yy CTPYKTypi CIaJKOBOTO amapary Ta (yHKIIOHATbHIN
AKTUBHOCTI O10JIOIYHHUX areHTIB;

Pe3yibTaTH HABYAHHS 3 TUCHUILTIHU

PHO3. BwMmitu po3paxoByBaTH CKJIaJ IOXMBHUX CEPEJOBHIL,
BHU3HAUYaTH OCOOJMBOCTI iX MPUTOTYBaHHS Ta CTepUIIi3alli,
3MIACHIOBAaTH  KOHTPOJb SIKOCTI CHPOBHMHM Ta TOTOBOI
MPOJYKII Ha OCHOBI 3HaHb MPO (I3UKO-XIMIYHI BIACTUBOCTI
OpraHiuHUX Ta HEOPTaHIYHUX PEYOBUH;

PH13. Bwmitu 3JIIHCHIOBATH TEXHIKO-€KOHOMIYHE
OOIPpYHTYBaHHA BUPOOHHUIITBA OIOTEXHOJIOTIYHUX MPOIYKTIB
pi3HOro mNpHU3HAUEHHS (BU3HAYCHHS TIOTPeOH Yy IUIbOBOMY
MPOAYKTI 1 pO3paxyHOK MOTY>KHOCTI BUPOOHUIITBA);




PH14. Bwmitu oO0rpyaTyBaT BHOIp O10JOTIYHOTO areHTa,
CKJIaJly TOKMBHOTO CEpEOBHINA 1 CHOCOOY KYJbTHBYBaHHS,
HEOOXIIHMX JIONOMDKHUX poOIT Ta OCHOBHUX CTajid
TEXHOJIOTTYHOTO MPOIIECY;

Onuc TMCHUILTiHA

[Tonepeani ymoBH, HEOOX1/THI
IUIA BUBYEHHS OUCIUILIIHA

MaxkcumaibHa KiJIbKICTh
CTYJICHTIB, SIK1 MOXKYTb
OJIHOYACHO HABYATHUCS

Temu AYJUTOPHUX 3aHATH

BubipkoBuit KOMIIOHEHT «biokoHBepCHI
010TEXHOJOTI» € CKJIaJHOK Taly33l0 HaBYaHHA, SKa
BHUMarae MiIfHOi OCHOBH B Pi3HUX HAyKOBUX JUCIHILUIIHAX,
PO3YMiHHS KOHLIEIIIIi Ta METOAOJIOTT, IO 3aCTOCOBYIOTHCS
B TPOMHUCIOBUX yMOBax. llepemyMoBM Ui BUBYEHHS
JTUCHUIUTIHA 0a3ylOThCsSI Ha 3HAHHAX TAaKUX TUCLUILIIH, SK

“AmamiTmyHa 1 Qizkomoimna  Ximig”,  “XapdoBi
oiotexHomnorii “, “Ilponecu Ta amapaTu 010TEXHOJIOTIYHUX
BupoOHuTB”, “ biomoris  wmituaM”’,  “bioximisn”,
“3arasipHa Ta TEXHOJIOT1YHA Mikpobiosoris”,

“bioinxenepis’. Bumoru 3a0e3neuyroTh, 110 CTYI€HTH, K1
BHUBYAIOTh JUCHUILIIHY «bioKOHBepCcHI O10TEXHOJOTII,
MalOTh HEOOXiJHY IMiJrOTOBKY JJISi PO3YyMIHHS CKJIaIHUX
B3a€MOJIH  MDK  OIlOJIONYHMMM  CHCTEMaMH  Ta
MPOMUCIIOBUMH TPOIECAMH, IIi OCHOBHI 3HAHHI €
KPUTUYHO BAXJIUBUMH [UI YCIILIIHOTO 3aCTOCYBAaHHS
O010TEXHOJOTIYHUX  METOAMK y  pO3poOli  CTalIuX,
IHHOBAIIMHUX  pillleHb [UIsI PI3HOMAHITHUX Tay3ei
IIPOMHCIIOBOCTI.

25 cryneHTiB

Temu JeKkmii

Tema 1. Beryn go mpommciioBoi 6iotexHosnorii: Orisi ramysi,
ICTOpHUYHI BiXH Ta ii pOJIb Y CTaJIOMY PO3BHUTKY.

Tema 2. @izionoris Ta MeTaboMi3M  MIKPOOPTaHi3MiB:
Po3yMiHHS 010JI0TYHUX CHCTEM 1 MpOIECiB y MikpoOax, M0
BUKOPHUCTOBYIOTHCS B IPOMHCIIOBHX 3aCTOCYBaHHSX.

Tema 3.OcHOBM r'eHHOI iHXeHepii: [HcTpyMeHTH Ta MeTOUKH
JUISL  MaHIMYJIIOBaHHS TEHOMaMM  MIKPOOPTaHI3MIB IS
MIPOMUCIIOBHX 3aCTOCYBaHb

Tema 4.MeraboniyHa iH)XEHEpis AN TMOKPALICHHS INTaMiB:
Crparerii i1 MiABUIIEHHS TNPOIYKTUBHOCTI MIKPOOHHX
mITaMiB TS 301BIIIEHHST BUPOOHHIITBA Oa)KaHUX META0OJITIB




Tema 5.0cHoBu OiompormecHoi iHkeHepii: BBemenHs B
MPOCKTYBaHHsI  OlOpeakTopiB, I1XHE BHUKOPUCTAHHS  Ta
MaciTaOyBaHHS MPOIECIB.

Tema 6.KonTponr 1 ympaBiiHHA  OIOTEXHOJOTIYHUMHU
nporecaMH. IX MoJIeIOBAHHS Ta ONTUMIi3allis

Tewma 7.Texuosoris hepmeHTAallii: TUITH MPOIIECIB (hepMeHTallii,
KiHeTHKa. BUPOOHUIITBO, OYMINEHHS Ta 3aCTOCYBaHHS
(hepMeHTIB Y TPOMHUCIIOBUX TPOIIEeCaXx.

Tema 8.IIpomucioBi GioTexHOIOrii OPOIITBHUX BUPOOHHUIITB
(BUpPOOHHUIITBO CIIUPTA, BUH, KBAaCy, TUBOBAPIHHS)

Tewma 9. bioTexHOIOT14HI OCHOBH BUPOOHUIITBA
KHCIIOMOJIOYHUX MPOJIYKTIB

TemalO.Ilepexinm  Bim  ByrJI€BOAHEBOI 7O  BYIVIEBOAHOI
OioTexHOMNOTI1

Tema 11.bionanuBa Ta GioeHepreTnka: bionmanuBo 3 BigXO/IiB
TBAPUHHOTO Ta POCIMHHOTO IMOXOKEHHS

Tewma 12.ITporiecu BuUpoOHHUIITBA O10TIATMB, TAKKUX SK 010€TaHOII,
Oioamsens Ta Gioras.

Tewma 13. biotexHonorii ogepkaHHs KOPMOBHX TTpenapatiB s
CLTBCHKOTOCTIOTAPCHKIX TBApUH (xopMoBHiT O1JI0K,
aMIHOKHCIIOTH, BIiTaMiHHI TIpemapaTtv, KOPMOBI  JIiITiJIH,
(hepMeHTHI KOPMOBI TIpenapaTH)

Tema 14. CinbChbKOTOCIIOAAPCHKI 3aCTOCYBAHHS MPOMUCIOBOT
6iotexHonorii: ['eHHa iHXeHepis KynbTyp, OlOMEeCTHUIHMIN Ta
6iom00pHBa

Tema 15. PerynstopHi, 0€3MeKOBI Ta €THYHI aCHEKTH: OTJIST
perynsniii, 6i00e3neku Ta eTMYHUX HHUTaHb y HPOMMCIOBIN
010TEeXHOJIOT1.

Tema 16. HoBiTHI [JOCATHEHHS Ta TEHACHIII: TMepenoBi
TEXHOJOrl Ta MaillOyTHI HampsMKU Yy IPOMUCIOBIN
010TeXHOIOT 1.

TeMu nNpakTHYHHUX 3aHATH

1.besneka B jaboparopii Ta TEXHIKM KYyJIbTHBYBaHHS
Mikpooprani3miB: OCHOBHI mpaBuiia 0e3neKu B 1aboparopii Ta
TEXHIKU KyJbTUBYBAaHHS Ta POOOTH 3 MIKpOOpraHi3MaMu
2.TlpakTHuHe 3aHATTS 3 TEHHOI IHKEHepil: TmoiiMepasHa
naHirorosa peakiis (ILJIP)

3. TIpoekTyBaHHs Ta MOJETIOBaHHS OiopeakTopis: Benenus B
MPOrpaMHi 1HCTPYMEHTHU JUIsl MPOEKTYyBaHHsS O10peakTopiB Ta
CUMYJIALIT IPOIIECiB

4, Onrrumizarist mporecy (epmenTarii: [IpakTiHuHe 3aHATTS 3
ontuMizamii napameTrpiB (epMeHTalii Uil MaKCHUMaJIbHOTO
BUXOJTY.

5. Anamiz akTuBHOCTI (pepMeHTIB Ta KiHeTuka: JlaGoparopHi
BIIPAaBH I BUMIPIOBAHHSI aKTUBHOCTI (DEPMEHTIB Ta BUBYECHHS
KIHETUKHU (PepMEHTIB

6. Texnikn  micasipepmenTaniiiHoi  oO6poOku:  IIpakThune
HaBYaHHS B METOJaX OYMINEHHS, TAKUX SK HMEHTpU(yTryBaHHS,

¢inpTpanis Ta xpomarorpadis.




Mosa BUKJIaJaHHA

7.EkciepuMeHTaJIbHEe  3aHATTS 3 BUPOOHHUIITBA OlomanmBa
(eTa”omy) 3 pocIMHHOI O10MacH.

8.OxeprxkanHs 010IM3€II0 3 BIAXO/AIB arpONpPOMHUCIIOBOCTI

9. Bu3HaueHHs akTUBHOCTH (DEpPMEHTHUX KOPMOBHX IpeTIapariB
10. BusHaueHHs BMicTy OUIKY Y KOPMOBHX TIpenapaTiB

Ykpainceka

Abstract of a selective discipline

Name of the discipline

Bioconversion biotechnology

Lecturer

Melnychenko Yulia O.

Candidate of Agricultural Sciences

Associate Professor of the Department of Ecology and
Biotechnology

The course and semester in
which the study of the
discipline is planned

3rd year, 6th semester (bachelors)

Faculties where the students
are offered to study the
discipline

Faculty of Biotechnology

List of competencies and
learning outcomes provided
by the discipline

List of competencies

Integral competence

The ability to solve complex specialized problems and
practical problems characterized by complexity and
uncertainty of conditions in  biotechnology and
bioengineering, or in the process of learning that involves the
application of theories and methods of biotechnology and
bioengineering.

General competencies

KO1. Ability to apply knowledge in practical situations

KO04. Skills in the use of information and communication
technologies

KO05. Ability to learn and master modern knowledge

Special competencies

K13. Ability to work with biological agents used in
biotechnological processes (microorganisms, fungi, plants,
animals, viruses, their individual components).

SC14. Ability to carry out experimental studies on the
improvement of biological agents, including causing changes
in the structure of the hereditary apparatus and functional
activity of biological agents.

Learning outcomes for the discipline

LOO03.Be able to determine the necessary components for
creating a nutrient medium depending on the purpose of the
study or production process; calculate the quantitative ratio of
nutrient medium components taking into account the specific
needs of microorganisms or other biological objects,
determine the effect of physicochemical factors (temperature,




pH, salt concentration) on the stability and activity of nutrient
medium components.

LO13.Be able to determine the needs for the target
biotechnological product based on the analysis of scientific
data, to calculate production capacity, taking into account the
volume of raw materials, technological capabilities and
expected productivity, to assess the economic feasibility of
production processes, including the cost of raw materials,
equipment, energy and labor resources

LOO14. To be able to analyze and justify the choice of
microorganisms or other biological agents for the processing
of organic waste or the creation of target products (enzymes,
biogas, biofertilizers, etc.), to monitor and regulate bioprocess
parameters (temperature, pH, aeration, concentration of
substrates and products) that ensure the optimal course of the
bioconversion process, to analyze the results of bioconversion,
to evaluate the quality of the products obtained, the degree of
processing of raw materials and the profitability of the
technological process

Discipline description

Prerequisites needed for
studing the discipline

The maximum number of
students who can study at
the same time

Topics of in-class activity

The elective component of the EPP “Bioconversion
bioechnologies” is a complex field of study that requires a
solid foundation in various scientific disciplines,
understanding of the concepts and methodologies used in
industrial settings. The prerequisites for the study of
Bioconversion Technologies are based on knowledge of such
disciplines as Analytical and Physicochemistry, Food
Biotechnology, Processes and Devices of Biotechnological
Production, Cell Biology, Biochemistry, General and
Technological Microbiology, Processes and Devices of
Biotechnological Production, Bioengineering.  The
requirements ensure that students studying Bioconversion
Technologies have the necessary background to understand
the complex interactions between biological systems and
industrial processes, and this basic knowledge is critical for
the successful application of biotechnological techniques in
the development of sustainable, innovative solutions for a
variety of industries.

25 students

Topics of lectures.

Topic 1: Introduction to industrial biotechnology: Overview
of the industry, historical milestones and its role in sustainable
development.

Topic 2. Physiology and metabolism of microorganisms:
Understanding of biological systems and processes in
microbes used in industrial applications.

Topic 3: Fundamentals of genetic engineering: Tools and
techniques for manipulating microbial genomes for industrial
applications




Topic 4. Metabolic engineering for strain improvement:
Strategies to improve the productivity of microbial strains to
increase the production of desired metabolites
Topic 5: Fundamentals of bioprocess engineering:
Introduction to bioreactor design, utilization and process
scale-up.
Topic 6: Control and management of biotechnological
processes. Their modeling and optimization
Topic 7: Fermentation technology: types of fermentation
processes, kinetics. Production, purification and application of
enzymes in industrial processes.
Topic 8: Industrial biotechnology of fermentation production
(production of alcohol, wines, kvass, brewing)
Topic 9: Biotechnological bases of fermented milk products
production
Topic 10: Transition from hydrocarbon to carbohydrate
biotechnology
Topic 11: Biofuels and bioenergy: Biofuels from animal and
plant wast
Topic 12: Production processes of biofuels such as bioethanol,
biodiesel and biogas.
Topic 13. Biotechnologies for the production of feed
preparations for farm animals (feed protein, amino acids,
vitamin preparations, feed lipids, enzyme feed preparations)
Topic 14. Agricultural  applications of industrial
biotechnology: Genetic engineering of crops, biopesticides
and biofertilizers
Topic 15. Regulatory, safety and ethical aspects: overview of
regulations, biosafety and ethical issues in industrial
biotechnology.
Topic 16. Recent advances and trends: advanced technologies
and future directions in industrial biotechnology.

Topics of practical classes
1. Safety in the laboratory and techniques for cultivating
microorganisms: Basic safety rules in the laboratory and
techniques for culturing and working with microorganisms
2. Practical training in genetic engineering: polymerase chain
reaction (PCR)
3.Design and modeling of bioreactors: Introduction to
software tools for bioreactor design and process simulation
4.0ptimization of the fermentation process: Hands-on training
on optimizing fermentation parameters for maximum vyield.
5.Enzyme activity analysis and kinetics: Laboratory exercises
to measure enzyme activity and study enzyme Kinetics
6.Post-fermentation  techniques: Hands-on training in
purification techniques such as centrifugation, filtration, and
chromatography.
7: Experimental training in the production of biofuels
(ethanol) from plant biomass.
8.Production of biodiesel from agricultural waste
9.Determination of the activity of enzyme feed preparations
10. Determination of protein content in feed preparations




Language of teaching

Ukrainian




