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The discipline "Biochemistry” studies the chemical composition of living
organisms and the environment, as well as the relationships between them. Complex
knowledge of the structure, physico-chemical and biological properties of chemical
and organic compounds, which are a component of all living things, as well as the
environment, their rational complementarity, are essential and necessary for the
further application of the knowledge and skills of ecologists in their professional
activities. In living nature, diversity and balance are combined due to the presence
of numerous regulatory mechanisms and communications, which are based on
complex biochemical transformations. It is the study of biochemical foundations that
lays the foundation for understanding the deep processes of interaction between
different living organisms, both among themselves and in ecosystems.

The task of the course is to acquaint students with the structure and properties of
chemical elements and their compounds, the main classes of bioorganic compounds
with their classification, functions and properties, biochemical mechanisms of
transformation of exo- and endogenous compounds and adaptation of living
organisms. Theoretical aspects of the discipline are reinforced by students in
laboratory classes in order to acquire and consolidate practical skills when working
in a chemical, biochemical, biotechnological laboratory, which will allow them to
plan scientific research and analyze the obtained experimental data in the future.

Competencies of the academic discipline:

Integral competences (I1C):

The ability to solve complex specialized problems and solve practical problems
in the field of ecology, environmental protection and balanced nature management,
which involves the application of basic theories and methods of environmental
sciences, which are characterized by the complexity and uncertainty of conditions.

General competences (GC):

GC1. Knowledge and understanding of the subject area and professional activity.



Special (professional) competences (SC):

SC2. Ability to critically understand basic theories, methods and principles of
natural sciences.

SC5. Ability to assess the impact of technogenesis processes on the state of the
environment and identify environmental risks associated with production activities

Program learning results of the academic discipline (PLR):

PLR7. Solve problems in the field of environmental protection using generally
accepted and/or standard approaches and international and domestic experience.

PLR21. Be able to choose optimal methods and tools for research, data collection
and processing.

CTPYKTYPA HABYAJIBHOI JIUCIUILITHHA

T'ogunu
Tema (neKuil'/n):6opaTopHi Pesyabrath 3aBaaHHs OuiHoBaHHA
poGoTH) HABYaHHSA
4 cemecTp
Module 1. Molecular and chemical composition of living organisms and environment
Theme 1. 2/2 Know: Subject | Perform and | Completion and
Introduction to and tasks, main | submit submission of
biochemistry sections  (static, | laboratory laboratory and
dynamic, work independent works,
biochemistry  of as well as Module
organs and control in the form
tissues) and types of tests (on eLearn)
of  biochemistry and oral/written
(human and survey - according
animal, plants, to the evaluation
microorganisms, log ineLearn
viruses, medical,
molecular, etc.).
The history of the
development  of
biochemistry.
Understand: The
contribution  of
outstanding
scientists to the
development  of
biochemistry as a
science.
Familiarize
yourself with:
safety and rules of
work in a
biochemical
laboratory.
Theme 2. 212 Know: Perform and | Completion and
Modern Qualitative  and | submit submission of
biochemical quantitative laboratory laboratory and
methods assessment of the | work independent works,
chemical as well as Module
composition  of control in the form
substances. of tests (on eLearn)




Understand:
principles of pH-

metry,
conductometry,
UV-Vis, IR,
electron, NMR,
confocal and
fluorescence
spectroscopy
methods

Apply:

Methods of
isolation and
purification,
separation of

proteins - salting
out,
electrophoresis,
chromatography,
(UV-Vis, IR,
electron,
fluorescence
spectroscopy, gel
electrophoresis,
HPLC, Western
blot analysis, etc.
spectroscopy, etc.

and oral/written
survey - according
to the evaluation
log ineLearn

Theme 3.
Molecular and
chemical
composition of
living
organismes.

212

Know: Functional
groups of
biomolecules.
Hydrocarbons and
hydro compounds
(acyclic, aromatic,
homo-,
heterocycles),
carboxylic acids.
Bioorganic
compounds of
nitrogen (amines
NO2-NH; and
amides COOH-
NH>).
Heterofunctional
compounds
(COOH +NH; +
OH groups.
Understand: the
structure of
heterocyclic
compounds, low
molecular weight
physiologically
active substances
(alkaloids).

Perform and
submit
laboratory
work

Completion and
submission of
laboratory and
independent works,
as well as Module
control in the form
of tests (on eLearn)
and oral/written
survey - according
to the evaluation
log ineLearn




Apply: Ashing
methods.
Microchemical

analysis of ash.

Qualitative
determination of
mineral
substances.
Theme 4. The 212 Know: Macro- and | Perform and | Completion and
role of water in microelements. submit submission of
the life of living Understand: the | laboratory laboratory and
organisms. structure of | work independent works,
Buffer systems. biogenic elements. as well as Module
Use: methods for control in the form
qualitative of tests (on eLearn)
reactions to non- and oral/written
protein survey - according
nitrogenous to the evaluation
compounds. log in eLearn
The main patterns
of water
absorption by the
cell are osmosis.
Apply:
Methods of
estimating pH in
buffer  solutions,
water, soil,
biological fluids.
Theme 5. 212 Know: Perform and | Completion and
Molecular and Characteristic submit submission of
supramolecular features of a plant | laboratory laboratory and
organization of cell. Understand: | work independent works,
the cell. Differences as well as Module
between control in the form
eukaryotic  and of tests (on eLearn)
prokaryotic cells. and oral/written
Extracellular survey - according
matrix. to the evaluation
Apply: Qualitative log ineLearn
reactions to non-
protein
nitrogenous
compounds.
Theme 6. 2/2 Know: Structure, | Perform and | Completion and
Protien and biological submit submission of
amino acids. functions, laboratory laboratory and
classification and | work independent works,
properties. as well as Module
Chemical control in the form
composition  of of tests (on eLearn)
proteins. and oral/written

Characteristics of
chromo-, nucleo-,
glyco- and

survey - according
to the evaluation
log in eLearn




lipoproteins.
Classification of
amino acids:
replaceable  and
essential  amino
acids, polarity of
radicals, acyclic
and cyclic amino
acids.
Distinguish: Plant
proteins.
Representatives
Sources of
vegetable
proteins.
Understand: The
role of amino
acids in protecting
crops from stress.
Apply: Qualitative

reactions to
proteins and
amino acids.
Methods of
protein isolation
from plant
material.
Theme 7. 212 Know:  General | Perform and | Completion and
Carbohydrates. properties and | submit submission of
classification  of | laboratory laboratory and
carbohydrates, work independent works,

structure and role
in living nature.
Characteristics of
mono-, oligo-,
polysaccharides
and their main
representatives.
Stereochemistry
of
monosaccharides

(D-, L- and a-, R-
forms).
Distinguish
between:
Derivatives of
carbohydrates:
sugar acids
(aldaric, aldonic,
uronic),

aminosaccharides,
glycosides.  Cell
wall
polysaccharides.

as well as Module
control in the form
of tests (on eLearn)
and oral/written
survey - according
to the evaluation
log ineLearn




Apply: Qualitative
reactions to
monosaccharides.

Theme 8. 2/2 Know: Chemical | Perform and | Completion and
Nucleic acids. composition  of | submit submission of
nucleic acids. | laboratory laboratory and
Purine and | work independent works,
pyrimidine bases, as well as Module
nucleosides  and control in the form
nucleotides. of tests (on eLearn)
Understand: and oral/written
Physico-chemical survey - according
properties of to the evaluation
nucleic acids. log in eLearn
Distinguish:
Derivatives of
nucleotides  and
their  importance
in biosynthetic
processes.
Apply: methods of
isolation of
nucleoproteins
from yeast.
Theme 9. 2/2 Know: Structure, | Perform and | Completion and
Lipids. properties, submit submission of
functions and | laboratory laboratory and
structural work independent works,
components  of as well as Module
lipids. control in the form

Classification of
lipids: fatty acids -
structure,
properties. Higher
fatty alcohols and
aldehydes,
classification,
structure and
properties.
Understand:
Neutral
neutral
glycolipids,
phospholipids -
glycerides,
classification,
structure and
properties.
Sphingolipids,
structure,
properties,
classification.
Apply: Methods of
determining  the

lipids,

of tests (on eLearn)
and oral/written
survey - according
to the evaluation
log in eLearn




chemical
parameters of fats.

HaBuasabHa podora

70

Moay/ibHUH TecT

30

Module 2. Biotransformation of substances and biochemical |
between living organisms.

evels of interaction

Theme 1. 2/2 Know: Major | Perform and | Completion and
Basic concepts differences submit submission of
of  substance between the | laboratory laboratory and
and energy reactions of | work independent works,
metabolism in synthesis and as well as Module
nature. degradation control in the form
Enzymatic compounds. of tests (on eLearn)
reactions. Catabolism  and and oral/written
anabolism of survey - according
compounds. to the evaluation
Understand: log ineLearn
Structure and
properties of
enzymes.
Classification and
nomenclature of
enzymes.
Apply:
Qualitative
reactions to non-
protein
nitrogenous
compounds
Study of the action
of enzymes
(amylase and
catalase).
Properties of
enzymes (thermal
stability, effect of
activators and
inhibitors).
Theme 2. 212 Know: Perform and | Completion and
Phytohormones. Classification of | submit submission of
phytohormones. laboratory laboratory and
Molecular work independent works,
mechanisms  of as well as Module
action of control in the form
phytohormones. of tests (on eLearn)
Understand: and oral/written
The main survey - according

representatives
(auxins,
cytokinins,
gibberellins,
abscisic acid and
ethylene),  their
structure,

to the evaluation
log ineLearn




properties and
biological effects.
Apply:

Selecting of folic
acid (vitamin Bc)

from yeast
Theme 3. 2/2 Know: properties, | Perform and | Completion and
Secondary plant structure and | submit submission of
metabolites. classification  of | laboratory laboratory and
secondary work independent works,
metabolites. as well as Module
Understand: control in the form
synthesis, role and of tests (on eLearn)
use of secondary and oral/written
metabolites. survey - according
Apply: Qualitative to the evaluation
reactions to log ineLearn
mercury, lead,
cadmium, dioxins
Theme 4. 2/2 Know: the | Perform and | Completion and
Biological classification  of | submit submission of
activity of xenobiotics laboratory laboratory and
xenobiotics Understand: work independent works,
metabolic as well as Module
pathways of control in the form
conversion  and of tests (on eLearn)
utilization of and oral/written
xenobiotics. survey - according
Biochemical to the evaluation
mechanisms  of log ineLearn
toxic action of
xenobiotics.
Interaction of
xenobiotics  with
biological
membranes.
Distinguish:
Systems of
biotransformation
of xenobiotics.
Apply:
Methods of
assessing the
content of
hazardous
chemicals.
Theme 5. 212 Know: Perform and | Completion and
Allelopathy and Biochemical submit submission of
its role in the aspects of | laboratory laboratory and
ecology of stability, work independent works,
agrosystems adaptation and as well as Module

resistance in living
organisms.
Distinguish:
Formation of taste

control in the form
of tests (on eLearn)
and oral/written

survey - according




and aroma by to the evaluation

plants used by log ineLearn

domestic and wild

animals.

Apply:

methods of

determining

ammonium ions in

groundwater
Theme 6. 2/2 Know: Formation | Perform and | Completion and
Ecological and of  biochemical | submit submission of
biochemical reactions of living | laboratory laboratory and
interaction  of organisms to the | work independent works,
plants and action of as well as Module
animals pathogens. control in the form

Understand: The of tests (on eLearn)

effect of and oral/written

mushroom  and survey - according

animal poisons on to the evaluation

a living organism log in eLearn

Distinguish:

biochemical

changes in living

organisms are

caused by the

action of biotic

and abiotic

environmental

factors.

Apply:

Determination of

pH in water and

soil
Bceboro 3a 4 cemectp 70
Ex3amen 30
Bceboro 3a kype 100

IHOJIITUKA ONIHIOBAHHS

PoGotu, ski 3mai0Thes 13 MOPYHICHHSM TEPMIHIB 0€3 MOBAKHHUX
NPUYHH, OI[IHIOIOTHCS HA HIDKYY OIHKY. [lepeckiananHs Mo TysiB
BiIOYBa€ThCS 13 JO3BOJTY JIEKTOPA 32 HASBHOCTI MOBAXXHUX MPUYHH
(HanmpuKIaa, JIKApHIHUN).

Honimuka wooo
deonaiinie ma
nepecKkiaoanua:

CrircyBaHHS MiJl Yac KOHTPOJIBHUX POOIT Ta eK3aMeHIB 3a00pOHEH1
(B T.4. 13 BUKOPHCTAaHHSAM MOOLUTHHUX JAeBaiiciB). CaMOCTiiH1
poboTtu, pedepaTi MOBUHHI MAaTH KOPEKTHI TEKCTOBI MOCUJIAHHS Ha
BUKOPUCTAHY JiTepaTypy Ta/abo eleKTpOHHI JKepea.

Honimuka wooo
aKkademiunoi
odobpouecnocmi:

BinBinyBaHHs 3aHATH € 00OB’SI3KOBUM. 3a 00 ’€KTUBHUX MPUYUH
(Hampukiaz, XxBopoba, MbKHApOHE CTaXKyBaHHS) HaBUYAaHHS MOXe
BiI0yBAaTUCh 1HAMBIyaJabHO (B OH-JaH (POpMI 3a MOTOHKEHHAM 13
JIeKaHOM (aKyJIbTeTy).

Honimuka wooo
6i06I0Y8aAHHA:




IIKAJIA OOIHIOBAHHSA 3HAHB CTYJAEHTIB

PeiiTunr 3100yBaya Ouinka HaioHAJIbHA 32 Pe3yJIbTATH CKJIAJAHHA eK3aMeHiB
BHIIOI OCBIiTH, 0a)IH 3ajikiB
eK3aMeH 3aJ1iK
90-100 BIZIMIHHO 3apaxoBaHO
74-89 no6pe
60-73 3a7I0BUILHO
0-59 HE3a/I0BUIBHO HE 3apaxoBaHO

PexoMenpoBani qaxepesia indpopmanii
OcHoBHa jiTepaTypa
1. biosoriyna i 6ioopraniuna ximis. [ligpyunuk y 2 romax/ JI.I. Ocramyenko, B.K. Pubansuenko
/- K.: BupaBunuo-nonirpadiuauii ientp «KuiBcbkuii yHiBepcure», 2015. — 918 c.
2. bioximis. [Tigpyunuk / JI..I. Ocramuenko, T.P. Aunpiituyk, FO.Jl. baGentok ta iH. / 3a pen. JL.I.
Ocranuenko — K.: BunaBanuo-nonirpadiunuii nentp «KuiBcbkuil yHiBepcuteT», 2012, — 796 c.
3. bioximis. [Tinpyunuk / Kyuepenko M.€., babentok 10./1., Bacunbe O.M., Bunorpanosa P.II.,
Boitminekuii B.M., Kypcekuit M. l., Pubansuenxo B.K., llynzesuu b.O. — K.: BIIL] «KuiBcbkuit
yHiBepcute», 2012. — 480 c.
4. Monexynspna Oiosorid. Ilinpyunuk / CuBono6 A.B. — K: BIIL] «KuiBcbkuii yHIBEpCUTETY,
2018. - 384 c.
5. D.L. Nelson, M.M Cox. Lehninger Principles of Biochemistry. Publisher: W.H. Freeman (15th
Edition), 2022, ISBN-10: 0-7167-7108-X. ISBN-13: 978-0-7167-7108-1. 1100 p.
6. Kyuepenko M.€., babenrox I0.Jl., Boitminekuit B.M. CyudacHi meToau O10XIMIYHUX
nocimimkens. K.: @itocorionentp, 2021. — 424 c.
7. Hpunymeka C.B., I'puntok LI, Txauenko T.A. Bbioximis. HaBuanbamii mociOnuk. - Kwuis:
Penakmiitno-sunasununit Bigain HYBIll Ykpainu. - 2022. - 192 c.
Jonomizkna jiteparypa
1. Tapacenko JI.M., Hemopana K.C., I'puropenko B.K. ®ynkiionansHa 6ioximis. — Binauns,
Hosga xaura, 2017. — 378c.
2. I'yocekuit FO.1. Bionoriyna ximis. — KuiB-Binnuns: HoBa kuura, 2017. — 656¢.
3. Thomas D. Pollard, William C. Earnshaw, Ph. D. Cell biology. — Elseviar Sciense (USA), 2022.
— 804 p.
4. Tlpunyupka C.B., Jlemuyk T.JI., boiiko O.A., Komowmiens FHO.B. HaBuanbHO-mMeTOmu4Hi
pexkomenaaiii 3 «bioximiiy. Bunapanuuit nentp HYbBIll Ykpainu. 44 c. 2012. Kuis.
5. I'puroprok LII., boiiko O.A., Ilpunynpka C.B. ®i3ionoris pociuH 3 OCHOBaMHU O10XiMii.
[Ipaktukym. Bugasaunrso TOB «Arpap Menia I'pyn». Kuis. 2014. C. 148.



