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1. Characterization of discipline
"BIOTECHNOLOGY IN AGRICULTURE™

Field of knowledge, specialty, qualification level

Educational qualification "Master"
Field 16«Chemistry and bioengenery»
Specialty 162 "Biotechnologies and bioengenery"

Characteristics of discipline

Kind compulsory
Total amount of hours 98
Amount of credits, corresponding to 3
ECTS

Modules 3
Type of control: test

Structure of discipline for full-time and part-time students

Internal students External students
Year of training 1
Semester 1
Lectures 15
Practical, seminars
Laboratory work
Self-instruction under direction 83
Individual tasks
Amount of hours on a week for 2
internal student
auditory
self-instruction

1.1. The task of the discipline

Purpose: the study of discipline allows us to consider the use of biotechnology
applied comprehensively, taking into account the urgent needs of agricultural
production and new promising developments ahrobiotehnolohiyi.



Objective: formation of students' system of theoretical and practical knowledge to
ensure the implementation, production and exploitation of applied biotechnology in
agriculture in a real production environment farm and regional bio-laboratories and
modern methodological approaches to the development and improvement of
appropriate biotechnology and engineering solutions.

As a result of the discipline the student should know:

- Classification and basic characteristics of biotechnological agents used for the
implementation of existing and emerging applications of biotechnology in
agriculture;

- Technological regimes and technical equipment for the main applications of
biotechnological processes in agricultural production;

- For biological products and biotechnological characteristics that allowed for use in
biological crop production;

- Design methodology and calculation of basic biotechnology and structural
indicators processes applied biotechnology and cultivation and fermentation devices
(microbiological reactors) for their implementation;

- Agri-environmental problems, the main requirements of biological safety when
using the applications of biotechnology in agriculture;

- Technical specifications biotechnological processes methane fermentation,
vermykompostuvannya, production of protein feed additives, regional production
entomological and microbiological plant protection agents, etc;

- Methods and means of research aimed at further improving the application of
biotechnological processes in agriculture.

After studying the discipline program the student should be able to:

- Plan, organize and operate the production of biologically active fertilizers and
biological products;

- Identify and evaluate biotechnology and physical and chemical properties of raw
materials, end products and biotechnological agents;

- Develop technological projects using applied biotechnologies concerning the
conditions of particular agricultural enterprises:

- Identify problems biotechnological industries and to ensure their removal together
with specialists of compatible industries (electricity, experts on the TRC and A,
mechanics, plumbers, etc.);

- Formulate objectives for the development of new applications and improve existing
biotechnology for their implementation according to the needs of the industry on the
basis of commercial effect;



- Conduct scientific, theoretical and experimental research to further improve the
application of biotech processes in agriculture.

2. The program of the course
- Full term full-time (part-time) form of study;

- Short term agenda (correspondence) learning.

Amounts of hours

Internal External
Co including including
Names of
"L Self- | Comm Self-
modules and mo Self Self
e La work on work
themes n - Lec | P | Lab -
c| P. | bor under | amoun under
am wor | . . t. . or |wor| .. .
t . directi t directi
ou k k
) on on
nt
1 2 |3 4 5 6 7 8 9 é 11 12 13

Module 1. Formation of virology as a science and structural property of viruses

Theme 1.
Introduction.
Subject main

objectives of the 2 10
subject
"Applications of
biotechnology in
agriculture”

Theme 2.
Biotechnology
recycling and 2 10
waste
bioconversion
APC

Total for module 4 20
1.

Module 2. Spread of viruses and its influence on plants

Theme 3
Biotechnological
production
processes
entomological 2 13
and
microbiological
preparations for
plant protection.
Biological plant




protection.

Theme 4.
Biotechnological
processes for
production of
biologically
active fertilizers
and biological
products for the
restoration and
rehabilitation of
soil productivity

Theme 5.
Biotechnological
processes forage

and fodder
additives

Total for module
2.

6 33

Module 3. Spread viruses in nature

Theme 6.
Biotechnology
and structural

characteristics of
domestic and
foreign
bioengineering
systems based on
complex
integrated
vzayemouvyazan
omu use
ahrobiotehnolohiy

Theme 7.
Methodological
bases of research,
evaluation and
drafting of
complex use of
biotechnological
processes
concerning the
conditions of
specific
agricultural or
agricultural




landscapes

Theme 8.
Methodology of
scientific,
theoretical and
experimental
research on the
development and
implementation of
applications
ahrobiotehnolohiy

Total for module
3.

30

Common
amount of hours

15

83

3. THEMES OF SEMINAR

Ne Theme Amount of
hours
1 It does not foreseen by plan
4. THEMES OF HANDS-ON LEARNING
Ne Theme Amount of
hours
1 It does not foreseen by plan
5. SUBJECT OF LABORATORY WORKS
Ne Theme Amount of
hours
Determination of secondary raw materials and the 1
1 | calculation of the possible biogas output on livestock farms
and complexes
Biotechnological processes and devices for the production of 2
) microbiological preparations for plant protection. Methods
for determining key indicators of process and quality of the
mikrobiopreparatu
Identification of possible vermicompost production volumes 2
3 | and calculating the basic technological parameters
vermyhospodarstva in a particular agricultural enterprise




Bioenergy assessment biotechnological processes

Total amount

6. Test question test kits to determine the level of learning students.

Question 1.
50 Applied Biotechnology in agriculture call:
A Red
B Blue
C White
D Green
Question 2.

50 The agrarian economy of any legal organizational form, which operates in a way
which is compatible with natural living systems and cycles, creates and develops
viable and sustainable ahroekosystemu, as evidenced license

A Steady

B Biological (ecological, organic)

C energy saving

D Biotechnology

Question 3.

50 Complex systems that include biological and technical subsystems that operate
together to achieve a common purpose, are called:

A Biotechnical System (BTS)

B Systems man - machine (SLM)

C Life support systems

D bioenergy systems

Question 4.

50 Mesophilic anaerobic methane fermentation process of organic materials is at:

A 30-40 °C

B 50-60 °C

C 15-20 °C

D 70-80 °C

Question 5.

50 Mesophilic anaerobic methane fermentation process of organic materials is at:

A 30-40 °C

B 50-60 °C




C 15-20 °C
D 70-80 °C
Question 5.
50 The temperature in the production mikrobiopreparatu fungicidal action based on
Bacillus subtilis shall be:
A 19,541 °C
B 30+1 °C
C 37+1 °C
D 29,5+1 °C
Question 6.
50 What type of equipment vermykompostuvannya shown in the diagram?
CyGerpar CyGerpar
Biorymyc Biorymyc R
A Ridges
B The stock, trenches
C Containers, pallets
D Solid-phase reactors (cultivators)
Question 7.
50 Joint methane fermentation of various biomasses call:
A Cogeneration
B Kofermentatsiya
C trigeneration
D Selective fermentation
Question 8.
50 Which of these drugs has rodentydnu effect (similar to mouse used against rodents)?
A Boverin
B Baktorodentsyd
C Tryhodermin
D Haupsyn




Question 9.

50 The photo shows:

A Rocking chair Suspended miérobiological KPM

B Kit for minivyrobnytstv mikrobiopreparativ BAC

C Equipment for unified mass breeding entomoakaryfahiv ORE

D Rocking chair Suspended microbiological KPM

Question 10.
50 What is the storage temperature entomological drug Trichogramma?

A +3+£1°C

—-4=+1°C

B
C +5+1°C
D

-5=+1°C

8. FORMS OF CONTROLS

Rating of student from mastering of discipline is determined for 100 a ball scale.
It consists of rating from educational work, at the evaluation of which 70 marks
target, and rating from attestation (to examination) are 30 marks. Every semantic
module is also estimated for 100 a ball scale.

On the rating of educational work by decision of the department can influence
rating of additional work to [ 20 points and ranking penalty (with negative sign) [
to 5 points.

Rating of student from educational work of Rew is determined after a formula

0,7- ROy + ROy + ROy))

Rup = ------=----=mmmmmomm oo + Rap - Rurre,
3

where Ry R%y R3y - rating estimation of 1th 2th and 3th modules on a 100
ball scale. Raw, Rpw - accordingly rating from additional work and rating of penalty
area.

Students, who have received 60 or more points from educational work, cannot
take the examination, and obtain test scores "Automatically". In this case the rating of
student from discipline (Rps) is equal to his rating of educational work.

Rbis = Rew



If a student wants to improve his ranking and improve the assessment of
discipline, he must pass an exam. A exam is passed by students who has scored less
than 60 points. For admission to exam a student must score at least 60 points from
each module and in general - not less than 42 points from educational work.

Rating of student from attestation (Rar) is determined on a 100-point scale.

Rating of student from discipline (Rps)is calculated by the formula.

Rpis= Rew+ 0,3 X Rar
10. Distribution Points that receive students. Evaluation of the student is in
accordance with the provisions of “On the examinations and tests NUSEU in
Ukraine" dated 02/20/2015. The protocol number 6 from the table. 1

; PeiiTuHr cTyaeHTa,
national Assessme Busznauenns ouinkn EKTC
assessment |nt YEKTS GauH
Excellent - excellent performance
! P 90 — 100
Excellent A with few errors
VERY GOOQOD - above average
B _ _ g 82 — 89
with some mistakes
Good
GOOQOD - generally correct work
C with a number of blunders 74-8l
Satisfactory - not bad but man
D ! y ut many 64— 73
drawbacks
Satisfactorily
E ENOQQH - per_for_mance meets 60 — 63
the minimum criteria
Unsatisfactory - must work
Unsatisfactoril FX before get credit (positive 35-59
evaluation)
y
F Poor - thorough and elaborate 01-34

To determine the ranking of the student (listener) from mastering the discipline Rauc
(100 points) received rating from certification (30 points) added to the ranking
student (listener) for Academic Rup (70 points):R guc =R up + Rar.

12. Suggested Reading
General

1. Jlicouit M.M. Texnomorii BuUpOOHUIITBA OIOCHPOBHMHU (HAa OCHOBI
OloTexHOJIOTIH) : HaBuanbHuK mocioHuk / M.M. Jlicosuii, B.C. Taprons,
T.B. Kimumenko, C.B. ®enopuyk, O.I. Tpembinpka, C.B. Kypasens, A.B.
bakanosa. — JK.: )KHAEY, 2018. — 240 c.

2. BuBdeHHsi O10TEXHOJIOTIYHUX TMPOIECIB Ta amapaTiB Uil BUPOOHHUIITBA
MIKpOOIOJIOTIYHMX MpenapariB 1 OLIHKA 1X sKocTi. MeroanyHi




pexomenpanii / B.C. Taprons, M.M. Jlicouii, I.I. Komescekuii — K.:, 2015.
—c. 42.

3. bioTexHoor1uH1 MpoIecH Ta arapartu JJisg BUPOOHUIITBA MIKPOO10JOTIUHHUX
MpenapariB 3aXUCTy POCIWH. MeToau BU3HAYEHHS OCHOBHHUX ITOKA3HUKIB
MpOoLIECy Ta AKOCTI OTPUMAHOTo MiKpoOionpemnapary. MeToanyHi BKa3iBKH /
B.C. Taprons, M.M. Jlicosuii, I.I. Komescbkuit — K.:, 2015. —c. 51.

4. bionanuBa (TexHojorii, mamwan 1 obonamHanns) / B.O. Jly6posin, M.O.
Kopuemnwnii, [.I1. Macno, O. lllentunibkuii, A. PoxxkoBcekuit, 3. [lactopek,
A. I'xubexk, I1. €8uy, T. Amon, B.B. KpuBopyuko — K.: HTI"Enepreruxa i
enexktpudikamisa”, 2004. — 256 c.

5. AInbTepHAaTHUBHA €HEPreTHKA: [HaBY. MOCIOHUK JIJISl CTY/l. BUII. HaBY. 3aKJI.]| /
M.J. Menbanuyk, B.O. lyoposin, B.I'. Muponenko, L.I1. I'puroprox, B.M.
[Mommyxk, I'.A. T'ony0, B.C. Taprousi, C.B. [Iparues, [.B. CBucryHoBa,
C.M. Kyxapens, — K: «Arpap Menis I'pyn», 2011. — 612 c.

6. [TociOonuk. Texnomorii Ta obmagHAHHS Ui BUKOPUCTAHHS MOHOBIIOBAHUX
JDKEpesl €Heprii B CUIbChKOrOCHoJapchkoMy BUpoOHMIITBI / [3a pem. B.L
KpaBuyka, B.O.[ly6poBina. — Hocmiguuneke: YxpHAIIBT  im.
JL.IToropinoro, 2010. — 184 c.

/. bioenepris B YKkpaiHli — PO3BUTOK CUIBCBKUX TEPUTOPIA Ta MOXKIMBOCTI IS
okpemux rpoman / [[yoposin B.O., Mensanuyk M.J1., Menpauk HO.®. Ta
iH.]; 3a pea. B.O.lyoposina, Aunu [xubex, B.M. Jlrobapcbkoro. — Kaunas:
Spausdino UAB "Tauraspolis", 2009. — 120 c.

8. biorexnonoris: miapyus. / [ B.I'. I'epacumenko, M.O. ['epacumenko, M.1.
[{BimixoBchKHit Ta iH.]; 3a pen. B.I'. 'epacumenka. — K.: Iakoc, 2006. — 647
C.

9. Dxonorudeckas Ouorexnosnorus; noa pea. K.®.®@opcerepa, .A.Jx. Beiisa;
nep. ¢ anri. — JI.: Xumus, 1990. — 383 c.

10.bexep M.E. buorexnonorus / M.E. bekep, I'.K. Jluenuns, E.I1. Paiinymnuc.
— M.: Arponpousnar, 1990. — 334 c.

11.I'epacumenko B.I'. buorexnomorus: y4eb. moco6. / B.I'. I'epacumenko. —
K.: Buma mkoia, 1989. — 343 c.

12.T'epacumenko B.I'. biorexnonoriuamii cioBuuk / B.I'. I'epacumenko. — K.:
Bricur. mikoma, 1991. — 167 c.

Additional:

1. MenBenoBcekuit O.K., IBanenko II.I. Enepretuunuii anami3z 1HTEHCHBHHUX
TEXHOJIOTIA B CLICHKOTOCHOJApChkoMy BUpOOHUIITBI. — K.: Ypoxkait, 1998. —
205 c.

2. ITactryxoB  B.I. EHepretmuna  oIiHKa MEXaHI30BaHUX  TEXHOJIOTIH
pocnuHHUITBA. Metoau 1 pe3yabTaTu. — Xapkis: "Panox-HT" — 2003. — 100 c.

3. Tapapiko }0.O. EnepreTnyna OIliHKA CHCTEM 3eMJIEpOOCTBA 1 TEXHOJIOTiH
BUPOIIYBaHHS CLIbCHKOTOCIIOAAPCHKUX KYJIbTYp. MeToIn4H1 peKoMeHaanii. /
10.0.Tapapiko, O.€ . Hecmamna, JI.JI.I'mymenko. — K.:Hopa — npint, 2001. —
60 c.

4. Tlnan niit mo 6iomaci mist Ykpainu (nmpoext). — K.:HTL] ,,biomaca”, 2008. — 43
C.



8.

9.

ATac eHepreTUYHOro MOTEHITIATY BITHOBIIIOBAHUX JKEPET €HEPrii, po3po0ieHni
[nctutytom enexktpoguHamiku HAH VYkpainu 3a miarpumku [lepxkaBHOTO
KoMiTeTy YKpainu 3 eHeprozoepexeHHs. — K.: [ncturyT enextpoaunamiku HAH
VYkpainu, 2001.

Manamenko FO.P., Xaiiep 1O., beprep V., Pomanosckas B.A., Myunuk @.B.
buonorus mMeTaHOOOpa3yOMMX W METAHOOKHCIISIONIMX MHKPOOPTAHU3MOB. -
K.: HaykoBa nymka, 1993. - 256¢.

Bukopucranns 6ioMacu Ha €HEPreTHYHI MOTPeOr B CUTLCHKOMY T'OCIOJIAPCTBI.
biorazogi Texunosorii / [Taprouns B.C., Kimmvenko B.I1., JIynieako M.M., babuners
T.JL]; 3a pen. B.I. KpaBuyka. — locaigaunbke: YxkpH/IITIBT im. JI. IToropinoro,
2009. - 72 c.

Mensanuyk M./l. buorexnonorust pacrenuii / M.J[. Mensanuyk, T.B. HoBak,
B.A. Kynax. — K.: [lonurpadxoncantunr, 2003. — 520 c.

BinTBopeHHs poOI0YOCTI IPYHTIB Y TPYHTO3aXHUCHOMY 3eMJIEpOOCTBI: HAyKOBa
MoHorpadis; mia pea. M.K. [lukynu. — K.: [I® “OpanTa”, 1998. — 680 c.

10.Arpoexornoris: HaBd. mociOHuk / M.M. IN'opoaniit, M.K. Hlukymna, .M. I'yakos

ta 1°H. — K.: Buma mkona, 1993. — 416 c.

11.JIep P. IlepepaboTka U HUCIIOJIB30BAHUE CEIHCKOXO3SHUCTBEHHBIX OTXOJIOB /

P. JIep. — M.: Kounoc, 1979.— 415 c.

12.Buectyp Y.€. Cucremsl depmentanuu / Y.D. Buectyp, A.M. Ky3Henos,

B.B. CaBenkoB. — Pura: 3unarue, 1986. — 174 c.

13.baanep B. buoras: Teopust u npaktuka / baagep B., lone E., bpennaepdep

M. ; nep. ¢ Hem. u npeaucio. M.U. Cepebpsinoro. — M.: Konoc, 1982. — 148
C.



