


INTRODUCTION 

 

The program of study of the discipline " Bioorganic Chemistry " in accordance 

with the Standard of higher education of the second (master's) level of knowledge 22 

"Health", specialty 222 "Medicine" 

The working curriculum in the discipline " Bioorganic Chemistry " for first-year 

students of the Medical Faculty in the specialty 222 "Medicine" is based on the 

Regulations concerning the organization of the educational process in the 

International European university, approved by the Academic Council of the 

University, the protocol No. “1-ВР” and rector's orders concerning improvement of 

the organization of the educational process.   

The working curriculum of discipline is a regulatory document of the University, 

developed by the Department staff for each discipline on the basis of industry higher 

education standard.  

The working curriculum should provide for: compliance with the content of 

sectoral standards of higher education through direct connection of the content of 

discipline with the purposes of higher education; conformity with licensing and 

accreditation conditions and requirements; сompliance with "standards and 

guidelines for quality assurance in the European Higher Education Area"; ability to 

use disciplinary competencies as an information base for the formation of diagnostic 

tools; criteria for evaluating academic achievements. 

The working curriculum of the discipline in its content is a document that 

determines the amount of knowledge that must be mastered by the student in 

accordance with the requirements of educational and qualification characteristics of 

the future specialist, the algorithm for studying the discipline, taking into account 

interdisciplinary different courses of problems, the necessary methodological 

support, components and technology of assessment of students' knowledge. 

Working curriculum as a normative document that establishes the ideology of 

the content of education and the organization of the educational process, determines 

the educational and methodological principles of the department; on its basis all 

educational and methodical materials for maintenance of educational process, 

including for independent work of students are developed. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Description of the discipline (abstract). 

The study of the discipline " Bioorganic Chemistry" is necessary to form the concept 

of the integrity of a living organism in interaction with the external environment at the 

submolecular, molecular and cellular levels. Therefore, the course has the following 

aspects: 

• to reveal biochemistry as a science of the vital activity of the organism in its 

interaction with the external environment, which is an important theoretical and 

biological basis of methodological knowledge aimed at maintaining human health and 

its active social activities; 

• teach the student to distinguish between chemicals that are part of the body, the 

processes of their transformation and recovery; 

• to develop analytical thinking for the rational perception of wildlife, to form skills 

and abilities to use analytical methods to assess practical activities. 
 

 

The 

structure of 

the 

discipline 

Number of credits, hours, of them Year of study 

semester 

type of 

final 

control 
Total Classroom IW

S 
Lecture

s 

(hours) 

Practical 

classes 

(hours) 

Name of 

the 

3 credits    I course  

discipline: / 10 30 50 (II  

Bioorganic 

Chemistry 

90 hours    semester) offset 

       

 

The subject of study of the discipline is the chemical composition of living organisms 

(human body) and biochemical transformations, which are subject to the molecules that 

are part of them. 

a) is based on the study of disciplines by students and integrates with these disciplines:  

- Human anatomy;  

- Organic chemistry; 

- Biophysics;  

- Medical biology, parasitology and genetics; 

- Normal physiology. 

b) lays the foundations for students to study the following disciplines: 

 - Pathological physiology; 

 - Pharmacology; 

 - Microbiology. 

c) also gives students the opportunity to form on the basis of acquired knowledge - 

skills and abilities: 

- to understand the features of the physiological state of the organism and the 

development of pathological processes on the basis of laboratory tests; 

- to analyze the reactivity of carbohydrates, lipids, amino acids, which provides their 



functional properties and metabolic transformations in the body; 

- to interpret the peculiarities of the structure and transformations of bioorganic 

compounds in the body as the basis of their pharmacological action as drugs; 

 - to analyze the compliance of the structure of bioorganic compounds with 

physiological functions that they perform in the human body; 

- to explain the biochemical mechanisms of pathological processes in the human body 

and the principles of their correction; 

- interpret the basic mechanisms of biochemical action and the principles of targeted 

use of different classes of pharmacological agents; 

- explain the biochemical and molecular basis of physiological functions of cells, 

organs and systems of the human body; 

- to analyze the results of biochemical studies and changes in biochemical and 

enzymatic parameters used to diagnose the most common human diseases; 

 - to analyze the functioning of enzymatic processes occurring in membranes and 

organelles to integrate metabolism in individual cells; 

 

Competences and learning outcomes, the formation of which is facilitated by the 

discipline: 

- integral: 

ability to solve typical and complex specialized tasks and practical problems in 

professional activity or in the process of training, to apply the acquired knowledge, 

skills, abilities and personal qualities, abilities to perform tasks of any level of 

complexity during professional activity or training. 

- general: 

ability to acquire basic general knowledge, as well as basic knowledge of the 

profession; ability to analyze and synthesize, organize and plan; ability to apply 

knowledge in practical situations; certainty and persistence in relation to the tasks and 

responsibilities; improve the ability to manage information; ability to evaluate and 

ensure the quality of work performed; ability to act socially responsibly and socially 

consciously. 

- special: 

the ability to analyze the compliance of the structure of bioorganic substances with 

physiological functions performed in a living organism; ability to interpret the features 

of the physiological state of the organism and the development of pathological 

processes according to the results of laboratory tests; ability to explain the biochemical 

and molecular basis of physiological functions of cells, organs and systems of the 

human body; ability to interpret biochemical mechanisms of pathological processes in 

the human body and the principles of their correction; ability to process the results of 

biochemical research and changes, biochemical indicators used to diagnose the most 

common human diseases; Ability to analyze biochemical processes of metabolism and 

its regulation in ensuring the functioning of organs and systems of the human body.



COMPETENCE MATRIX 

 

№ Competence Knowledge Skills Communication Autonomy and responsibility 

Integral competence 

Ability to solve typical and complex specialized tasks and practical problems in professional activities or in the learning process, to apply the 

acquired knowledge, skills, abilities and personal qualities, abilities, values to perform tasks of any level of complexity during professional 

activities or training. 

General competencies 

1. Ability to 

analyze and 

synthesize, 

organize and 

plan 

Know the 

methods of 

analysis, 

synthesis and 

further modern 

education 

Be able to analyze 

information, make 

informed decisions 

Establish appropriate links 

for 

achieving goals. 

Be responsible 

for the timely acquisition of 

modern knowledge. 

2. The ability to 

acquire 

basic general 

knowledge, as 

well as basic 

knowledge of 

the profession. 

Know the ways of 

acquiring basic 

knowledge, know 

the methods of 

applying this 

knowledge in 

professional 

activities. 

Be able to use 

knowledge in 

practice, in 

communication 

Establish connections 

vertically and horizontally, 

depending on the practical 

situations. 

Be responsible for timely 

acquisition 

basic general and professional 

knowledge. 

4. Definiteness 

and persistence 

in terms of tasks 

and 

responsibilities 

Know the 

responsibilities 

and ways to 

perform the tasks 

Be able to define the 

purpose and tasks to 

be persistent and 

conscientious in the 

performance of 

duties 

 

 

Establish interpersonal 

relationships for effective 

performance 

tasks and responsibilities 

Responsible for the quality of the 

results 



6. Ability to 

evaluate and 

ensure the 

quality of work 

performed 

Know the methods 

of evaluating 

performance 

indicators. 

Be able to ensure 

quality work. 

Establish links for 

ensuring quality 

performance of the work. 

Be responsible for the quality of 

work. 

5. Improve the 

ability to manage 

information 

Know 

management 

methods. 

Be able to analyze 

information. 

Establish appropriate 

connections for 

achieving goals. 

Be responsible for the timely 

acquisition of knowledge and 

operation 

information. 

 

Special competencies 

1. Ability to 

analyze the 

conformity of 

the structure 

bioorganic 

substances 

physiological 

functions that 

performed live 

body; 

Have specialized 

knowledge of 

phonetic laws, 

grammatical rules, 

rules of 

construction of 

syntactic 

constructions in 

Latin; know 

specialized 

vocabulary. 

Be able to acquire 

theoretical 

knowledge of 

Latin and 

medical 

terminology 

apply in practice, 

and 

namely: read 

correctly, 

to construct, 

translate 

terms. 

Competently 

to 

communicate 

with 

colleagues, 

applying 

special 

terminology, 

bring to 

patient content 

and 

value 

professional 

term. 

Be responsible 

for literacy in 

professional 

communication. 



2. Ability to 

interpret 

physiological 

features 

body condition 

and 

development 

pathological 

processes 

according to 

laboratory 

results 

study; 

Know the 

principles 

carrying out 

laboratory 

biochemical study 

Be able to justify 

results 

laboratory 

biochemical 

study 

Competently 

use 

professional 

terms in 

scientific 

community. 

Be responsible 

for competent conduct 

laboratory 

biochemical study 

3. Ability to 

explain 

biochemical 

and molecular 

basics of 

physiological 

functions 

cells, organs 

and systems 

the human 

body; 

Know the basics 

biochemical and 

molecular basis 

physiological 

functions 

cells, organs and 

body systems 

human beings; 

Be able to apply 

the acquired 

knowledge at 

biochemical 

study and 

molecular basis 

physiological 

functions 

cells, organs and 

systems 

the human body; 

Competently 

use 

professional 

terms in 

scientific 

community. 

Be responsible 

for the quality of professional duties, c 

including and 

registration of special 

documentation. 

4. Ability to 

interpret 

biochemical 

mechanisms 

occurrence of 

pathological 

processes in 

the human 

body and 

principles of 

Know the 

principles 

biochemical 

mechanisms 

occurrence 

pathological 

processes in 

human body and 

principles of their 

correction; 

Be able to 

interpret 

occurrence of 

pathological 

processes in the 

human body 

and principles of 

their correction; 

Competently 

use 

professional 

terms in 

scientific 

community 

and 

use them in 

medical 

documentation. 

Be responsible 

for correct 

interpretation 

occurrence 

pathological processes in 

human body and 

principles of their correction. 



their 

correction; 

5. Ability to 

process 

biochemical 

results 

study and 

changes, 

biochemical 

and enzymatic 

indicators, 

which apply to 

diagnostics 

most 

common 

diseases 

human beings; 

Know the 

requirements for 

processing 

biochemical 

results 

study and change, 

biochemical and 

enzymatic 

indicators. 

Be able to 

process 

biochemical 

results 

study and 

change, 

biochemical and 

enzymatic 

indicators, 

Competently 

use 

professional 

terms in 

scientific 

community. 

Be responsible 

for correct 

interpretation 

biochemical results 

study and change, 

biochemical and 

enzymatic 

indicators. 

6. Ability to 

analyze 

biochemical 

processes of 

metabolism 

and its 

regulation in 

ensuring the 

functioning of 

organs and 

systems of the 

human body. 

Know the 

biochemical 

processes of 

metabolism and 

its regulation in 

ensuring the 

functioning of 

organs and 

systems of the 

human body. 

Be able to 

apply 

knowledge 

about 

biochemical 

processes of 

metabolism 

and its 

regulation in 

ensuring the 

functioning of 

organs and 

To form 

the 

concept of 

biochemic

al 

metabolic 

processes and 

its regulation 

in 

ensuring the 

functioning of 

organs and 

Be responsible for the right 

interpretation of biochemical study results and 

changes, 

biochemical and enzymatic indicators. 



systems of the 

human body. 

systems of the 

human body. 

 

  



Learning outcomes: the knowledge that students receive from the discipline "Medical 

Biology" is basic for the block of disciplines that provide natural science and vocational 

training.  

Upon completion of the discipline "Medical Chemistry" students should know: 

o The structure of bioorganic compounds and the functions they perform in 

the human body. 

o The reactivity of the main classes of biomolecules, which provides their 

functional properties and metabolic transformations in the body. 

o General biochemical mechanisms of pathological processes in the human 

body. 

o Features of diagnostics of a physiological condition of an organism and 

development of pathological processes on the basis of laboratory researches. 

o The connection between the peculiarities of the structure and 

transformations in the body of bioorganic compounds as the basis of their 

pharmacological action as drugs. 

o Basic mechanisms of biochemical action and principles of directed 

application of different classes of pharmacological agents. 

o Biochemical and molecular basis of physiological functions of cells, organs 

and systems of the human body. 

o Functioning of enzymatic processes occurring in membranes and organelles 

to integrate metabolism in individual cells. 

o Standards and changes in biochemical and enzymatic parameters used to 

diagnose the most common human diseases. 

o The importance of biochemical processes of metabolism and its regulation 

in ensuring the functioning of organs, systems and the whole human body. 

 

be able to: 

o Establish and analyze the compliance of the structure of bioorganic 

compounds with biological functions and what they perform in the human 

body. 

o Interpret the peculiarities of the body's metabolism and the development of 

pathological processes on the basis of laboratory tests. 

o Analyze the contribution of carbohydrates, lipids, amino acids in ensuring 

metabolic transformations in different functional states in the body. 

o Interpret the peculiarities of the structure and transformations in the body of 

bioorganic compounds as the basis of their pharmacological action as drugs. 

o Interpret the biochemical mechanisms of pathological processes in the 

human body and the principles of their correction. 

o Explain the main mechanisms of biochemical action and the principles of 

targeted use of different classes of pharmacological agents. 



o Explain the biochemical and molecular basis of physiological functions of 

cells, organs and systems of the human body. 

o Analyze the functioning of enzymatic processes occurring in membranes 

and organelles to integrate metabolism in individual cells. 

o Classify the results of biochemical studies and changes in biochemical and 

enzymatic parameters used to diagnose the most common human diseases. 

o Interpret the importance of biochemical processes of metabolism and its 

regulation in ensuring the functioning of organs, systems and the whole 

human body. 
 

3 ECTS credits 90 hours. 

 

CURRICULUM 

SECTION 1. “Theoretical aspects of bioorganic chemistry. Сarbohydrates and 

homofunctional are bioorganic compounds” 

Тopic 1. Introduced before the workpractice. Classification and nomenclature of 

biological compounds. Types of science-based classifications and nomenclature, 

taking into account both the structure of the carbon chain, and the presence of certain 

functional groups in the molecule. Classes and characteristic groups of organic 

compounds. Monofunctional, heterofunctional and multifunctional compounds. 

Nomenclature of organic spoluk. Classification of chemical reactions and reagents. 

The structure of chemical bonds 

Topic 2. Spatial structure of bioorganic compounds. Conjugate systems. Electronic 

effects. Aromaticity. Reactivity of hydrocarbons. Electrophilic substitution reactions. 

Chemical properties of nitrogen-containing compounds. 

Topic 3. Acidity and basicity of bioorganic compounds. Reactivity of hydroxy 

derivatives of hydrocarbons, thiols, amines and carbon compounds. Electronic 

structure of chemical bonds and functional groups. Characteristics of the behavior of 

organic compounds in radical substitution reactions; electrophilic connection; 

electrophilic substitution; nucleophilic substitution; acid-base reactions. Influence of 

substituents on the reactivity of functional groups. 

Topic 4. Biologically important carboxylic acids. Test work: "Theoretical foundations 

of bioorganic chemistry. Structure, properties and biological functions of 

hydrocarbons and their homofunctional derivatives". Dependence of chemical and 

biological activity of carboxylic acids on the electronic and spatial structure of 

molecules; Mechanisms of reactions characteristic of carboxylic acids; Biological role 

of carboxylic acids and their derivatives in life processes. 



SECTION 2. “Heterofunctional bioorganic compounds” 

Topic 5. Heterofunctional bioorganic compounds. Definition, classification, 

nomenclature of hydroxy and oxo acids. The concept of optical isomerism. General 

properties of hydroxy and oxo acids. Specific properties of hydroxy and oxo acids and 

characteristics of individual representatives. Equations of reactions that prove the 

existence of ketone and enol forms of pyruvic acid and acetoacetic ester, the equation 

of the reaction of the Liben test on the example of acetone, to make the equations of 

the reactions described in it. 

Topic 6. Amino acids. Properties. Classification according to structure of the carbon 

chain, according to the ability to synthesize in the body, according to the polarity of 

radical. General properties of amino acids. Formation of bipolar ions. Acid-base 

properties of amino acids. Chemical reactions of α-amino acid in vivo and in vitro. 

Reactions of the carboxylic and amino groups. Decarboxylation, deamination, 

formation of Schiff bases. Reactions for quantify of alpha-amino acids (Van Slyke 

and Sorensen). A polycondensation reaction to form the peptides. Qualitative reaction 

for α-amino acids, peptides, proteins. 

Topic 7. Fatty acids (FA) as the components of neutral lipids: palmitic, stearic, oleic, 

linoleic, linolenic, arachidonic. Lipids, simple lipids. Triglycerides, neutral fats: 

structure, chemical properties, physiological significance. The hydrolysis of fats (acid, 

alkali, enzyme). Soaps: structure, physico-chemical and biological properties of a 

surface-active compounds. The complex lipids. Classification, structure of 

phospholipids: phosphatidic acid, phosphatidylethanolamine, phosphatidylserine. The 

role of complex lipids in construction of biomembranes. The concept of patience, 

steroids. Cholesterol, vitamin D, bile acids, the concept of sex hormones. 

SECTION 3. “Structure and biological role of carbohydrates” 

Topic 8. Carbohydrates. Definition, classification (aldoses and ketoses, trioses, 

tetroses, pentoses, hexoses), biomedical importance. Pentoses: ribose, α-deoxyribose. 

Hexoses: glucose, galactose, fructose. Isomers. The tautomeric forms of 

monosaccharides (D- and L-forms), open and cyclic forms (Fischer, Colli Tholens, 

Haworth). Furanose and pyranose rings of α- and β-anomers. Mutarotation. Chemical 

reactions of monosaccharides with the participation of the carbonyl groups: redox 

reactions (qualitative detection of the aldehyde group). The formation of glycosides, 

their role in the construction of oligo- and polysaccharides, nucleosides, nucleotides 

and nucleic acids. Phosphate esters of glucose and fructose, and their importance in 

the metabolic conversion of carbohydrates. Ascorbic acid is a derivative of hexose, 

biological role of vitamin C. Reduction of monosaccharides, sorbitol formation. 



Topic 9. Oligosaccharides. Classification of disaccharides according to the ability of 

redox reactions. Two types of bonds between the residues of monosaccharides and 

their influence on the reactivity of the disaccharide.  The structure, properties and role 

in the structure formation and disaccharides maltose and cellobiose, their tautomeric 

forms. The structure of sucrose and lactose, their properties. The inversion of sucrose 

resulting from hydrolysis. Polysaccharides. Homopolysaccharides: starch, glycogen, 

cellulose, dextrin. The structure, biological role and application of starch and its 

components. The scheme of structure of amylose and amylopectin. The 

conformational structure (secondary structure) of amylose. Hydrolysis of starch and 

its high-quality response detection. Structure and biological role of glycogen; fiber 

and its role in the body’s vital processes. Heteropolysaccharides. Determining the 

structure. Role of glucuronic acid, glucosamine and galactosamine in formation of 

heteropolysaccharides. Structure and biomedical importance of hyaluronic acid, 

chondroitin sulfate and heparin. 

SECTION 4. “Heterocyclic compounds. Alkaloids. Natural biopolymers and 

bioregulators” 

Topic 10. Classification of heterocycles according to cycle size, the quantity and 

quality of the heteroatoms. Five-membered heterocycles with one or two heteroatoms 

and their derivatives. Five-membered heterocycles with one heteroatom. Pyrrole, 

furan, thiophene - structure, properties. Biomedical importance of porphyrin, heme. 

Benzopyrrole (indole) as a component of tryptophan and its transformation products - 

biologically active compounds (tryptamine, serotonin) and toxic substances (skatole, 

indole) and products of their neutralization. Five-membered heterocycles with two 

heteroatoms. Imidazole and its derivatives histidine, histamine. Formation of pyrazole 

derivatives as the medicine. 

Topic 11. Six-membered heterocycles with one or two heteroatoms are the basis of 

biologically important compounds and nitrogenous bases. Pyridine, its aromaticity 

and chemical properties of derivatives. Nicotinic acid and its amide (vitamin PP) as a 

part of the co-enzymes. Six-membered heterocycles having two nitrogen atoms. 

Pyrimidine and its derivatives (uracil, cytosine, thymine). Drugs: potassium orotate, 

barbiturates. Fused heterocycles system. Purine and its derivatives adenine, guanine, 

their tautomeric forms, biochemical significance. Uric acid, xanthine, derivatives: 

caffeine, theophylline. 

Topic 12. Nucleosides and nucleotides are products of incomplete hydrolysis of 

nucleic acids. Structure of nucleotides - the constituents of nucleic acids: AMP, GMP, 

UMP, CMP, d-TMP. Structure and importance of 3',5'-c-AMP and its role in the 

action of hormones on the cells. Phosphorylated derivatives of nucleotides, 



importance of ADP and ATP. Participation in the structure of the nucleotide 

coenzymes. The mechanism of action of coenzyme NAD+. Nucleic acid are 

polynucleotides, biopolymers, that store, transmit genetic information and are 

involved in protein biosynthesis. Types of RNA: mRNA, rRNA, tRNA; their 

structural organization and biological role. The structure and biochemical functions of 

DNA. Differences in the structure, location and function of RNA and DNA. 

 

The structure of the discipline "Biological Chemistry" 
 

Topic Lectures Practical IWS 

SECTION 1. “Theoretical aspects of bioorganic chemistry. Сarbohydrates and 

homofunctional are bioorganic compounds” 

Topic 1.  Introduction to the workpractice. Classification 

and nomenclature of bioorganic compounds. 

Classification of chemical reactions and reagents. The 

structure of chemical bonds 

2 2 2 

Topic 2.   Spatial structure of bioorganic compounds. 

Conjugate systems. Electronic effects. Aromaticity. 

Reactivity of hydrocarbons 
 2 2 

Topic 3.    Acidity and basicity of bioorganic compounds. 

Reactivity of hydroxy derivatives of hydrocarbons, 

thiols, amines and carbonyl compounds. 
 2 4 

Topic 4.    Biologically important carboxylic acids. Test 

work: "Theoretical foundations of bioorganic chemistry. 

Structure, properties and biological role of hydrocarbons 

and their homofunctional derivatives" 

 2 2 

Together / section 1 2 8 10 

SECTION 2. “Heterofunctional bioorganic compounds” 

Topic 5.  Heterofunctional organic compounds 2 2 4 

Topic 6.  Natural amino acids, peptides and proteins   2 2 4 

Topic 7.  Lipids. Test work: "Heterofunctional organic 

compounds, lipids"   

 4 8 

Together / section 2 4 8 16 

SECTION 3. “Structure and biological role of carbohydrates” 



 

  

Topic 8.  Structure, chemical properties and functions of 

monosaccharides. 
2 4 6 

Topic 9.  Structure and functions of di- and 

polysaccharides. Control work "Carbohydrates"   
 6 6 

Together / section 3 2 10 12 

SECTION 4. “Heterocyclic compounds. Alkaloids. Natural biopolymers and 

bioregulators” 

Topic 10. Biologically active five-membered heterocyclic 

compounds.   
  4 

Topic 11.  Biologically active condensed heterocyclic 

compounds. Biologically active six-membered 

heterocyclic compounds  

 2 4 

Topic 12. Biopolymers and bioregulators. Alkaloids. 

Nucleic acids. Test work: "Heterocyclic compounds, 

alkaloids, nucleic acids"   

2 2 4 

Together / section 4 2 4 12 

Final control.  Оffset  2  

Total hours 90 / 3 ECTS credits 10 30 50 



Thematic plan of lectures on the subject "Biorganic Chemistry"  

 

№ 

 s/n 

Topic Number 

hours 

SECTION 1. “Theoretical aspects of bioorganic chemistry. Сarbohydrates and 

homofunctional are bioorganic compounds” 

1 Introduction to the workpractice. Classification and 

nomenclature of bioorganic compounds. Classification of 

chemical reactions and reagents. The structure of chemical 

bonds 

2 

SECTION 2. “Heterofunctional bioorganic compounds” 

2 Heterofunctional organic compounds 2 

3 Natural amino acids, peptides and proteins   2 

SECTION 3. “Structure and biological role of carbohydrates” 

4 Structure, chemical properties and functions of 

monosaccharides. 

2 

SECTION 4. “Heterocyclic compounds. Alkaloids. Natural biopolymers and 

bioregulators” 

5 Biopolymers and bioregulators. Alkaloids. Nucleic acids. 2 

 Total 10 

 

 

 

  



Thematic plan of practical classes  
 

№ 

s/n 

Topic Number 

hours 

SECTION 1. “Theoretical aspects of bioorganic chemistry. Сarbohydrates and 

homofunctional are bioorganic compounds” 

1 Introduction to the workpractice. Classification and nomenclature of 

bioorganic compounds. Classification of chemical reactions and 

reagents. The structure of chemical bonds 

2 

2 Spatial structure of bioorganic compounds. Conjugate systems. 

Electronic effects. Aromaticity. Reactivity of hydrocarbons 

2 

3 Acidity and basicity of bioorganic compounds. Reactivity of 

hydroxy derivatives of hydrocarbons, thiols, amines and carbonyl 

compounds. 

2 

4 Biologically important carboxylic acids. Test work: "Theoretical 

foundations of bioorganic chemistry. Structure, properties and 

biological role of hydrocarbons and their homofunctional 

derivatives" 

2 

SECTION 2. “Heterofunctional bioorganic compounds” 

5 Heterofunctional organic compounds 2 

6 Natural amino acids, peptides and proteins   2 

7 Lipids. Test work: "Heterofunctional organic compounds, lipids"   4 

SECTION 3. “Structure and biological role of carbohydrates” 

8 Structure, chemical properties and functions of monosaccharides. 4 

9 Structure and functions of di- and polysaccharides. Control work 

"Carbohydrates"   

6 

SECTION 4. “Heterocyclic compounds. Alkaloids. Natural biopolymers and 

bioregulators” 

10 Biologically active condensed heterocyclic compounds. Biologically 

active six-membered heterocyclic compounds 

2 

11 Biopolymers and bioregulators. Alkaloids. Nucleic acids. Test work: 

"Heterocyclic compounds, alkaloids, nucleic acids"   

2 

12 Final control test 

 Total 30 

 

  



Thematic plan of independent work of students 

 

№ 

s 

/ 

n 

Topic Number 

year 

type of 

control 

SECTION 1. “Theoretical aspects of bioorganic chemistry. Сarbohydrates and 

homofunctional are bioorganic compounds” 

 Introduction to the workpractice. Classification and 

nomenclature of bioorganic compounds. Classification of 

chemical reactions and reagents. The structure of chemical 

bonds 

2 

 

Current 

control 

on 

practical 

classes 

1 

2 Spatial structure of bioorganic compounds. Conjugate 

systems. Electronic effects. Aromaticity. Reactivity of 

hydrocarbons 

2 

3 Acidity and basicity of bioorganic compounds. Reactivity 

of hydroxy derivatives of hydrocarbons, thiols, amines and 

carbonyl compounds. 

4 

4 Biologically important carboxylic acids. Test work: 

"Theoretical foundations of bioorganic chemistry. 

Structure, properties and biological role of hydrocarbons 

and their homofunctional derivatives" 

2 

SECTION 2. “Heterofunctional bioorganic compounds” 

5 Heterofunctional organic compounds 4 Current 

control 

on 

practical 

classes 

6  Natural amino acids, peptides and proteins   4 

7 Lipids. Test work: "Heterofunctional organic compounds, 

lipids"   
8 

 Total 16  

SECTION 3. “Structure and biological role of carbohydrates” 

8 Structure, chemical properties and functions of 

monosaccharides. 
6 

Current 

control 

on 

practical 

classes 

9 Structure and functions of di- and polysaccharides. Control 

work "Carbohydrates"   6 

 

 

 

 

 

 



SECTION 4. “Heterocyclic compounds. Alkaloids. Natural biopolymers and 

bioregulators” 

10 Biologically active five-membered heterocyclic 

compounds.   
4 

Current 

control

 

on 

practical 

classes 

11 Biologically active condensed heterocyclic compounds. 

Biologically active six-membered heterocyclic compounds  
4 

12 Biopolymers and bioregulators. Alkaloids. Nucleic acids. 

Test work: "Heterocyclic compounds, alkaloids, nucleic 

acids"   

4 

TOTAL 50 

 

LIST OF TASKS FOR INDIVIDUAL STUDENT WORK: 

 

Participation in the work of the student scientific circle and speeches at 

scientific forums. 

Participation in the student Olympiad in the discipline. 

 
 

 

METHODS AND FORMS OF CONTROL 
 

● testing (oral, written, computer); 

● structured written works; 

● structured control of practical skills; 

● control over the implementation of practical work; 

● oral examination; 

● oral interview. 

 

Forms of control: 
●  Preliminary (input) control serves as a means of identifying the 

existing level of knowledge of students for use by their teacher in 

a practical lesson as an orientation in the complexity of the 

material. It is conducted to assess the strength of knowledge and to 

determine the degree of perception of new educational material. 
 

●  Current control - control of students' independent work on 

studying educational materials. Is carried out at each practical 



lesson in accordance with specific objectives of the topic in order 

to check the degree and quality of the material being learned. In all 

practical classes the objective control of theoretical preparation and 

mastering of practical skills is applied in order to check the 

student's readiness for the lesson. During the current control, the 

student's independent work on the completeness 

 

 

● The thematic control of   knowledge acquired on each section takes 

place upon completion of the block of relevant topics through 

testing and/or oral interview and/or the implementation of 

structured tasks. Thematic control is an indicator of the quality of 

study of topics of discipline and mastering students practical skills, 

as well as related cognitive, methodical, psychological and 

organizational qualities of students 

 

●   Intermediate control - aims to assess understanding of the 

learning material by students on the basis of the performance of 

certain types of work on practical (seminar) classes for a certain 

period. Conducted in the form of semester credit control in the last 

lesson in semester. 

● Final control is carried out to reveal the level of knowledge and 

practical skills acquired by students during education. It is carried 

out in the form of exam. 

 

Form of final control of learning success 

Final control of academic success - the test consists of written work in the form of a 

final separate control and an oral interview. 

 

Scoring scheme and distribution of points received by students 

The student receives a test in the last lesson of the discipline based on the results of 

the current assessment. This type of final control does not involve any additional 

written work or testing in the last lesson (the arithmetic mean of the grades for each 

lesson is calculated). 

Learning outcomes are assessed on a two-point scale (credited / uncredited) and a 

multi-point scale. 



The maximum number of points that an applicant can receive in the discipline is 200. 

The minimum number of points that an applicant must score is 120. 

The calculation of the number of points is based on the student's 

scores on a 4-point scale during the study of the discipline, by 

calculating the arithmetic mean (CA), rounded to two decimal places. 

The value obtained is converted into points on a multi-point scale as 

follows: 

 

 

Points from the discipline Grade on a 4-point scale 

From 170 to 200 points 5 

From 140 to 169 points 4 

From 139 points to the minimum 

number of points that a student must 

score 

3 

Below the minimum number of points 

to be scored by the student 
2 

 

  



Conversion of the traditional grade for the discipline and the sum of points on 

the ECTS scale ECTS 

 

score Statistical indicator 

"A" Top 10% of students 

"B" Next 25% of students 

"C" Next 30% of students 

"D" Next 25% of students 

" E » Last 10% of students 

 

 

 Methodical support 

o Working curriculum of the discipline 

o Abstracts of the discipline 

o Methodical recommendations and developments for the teacher 

o Methodical instructions for practical classes for students 

o Methodical materials that provide independent work of students 

o Test and control tasks for practical classes 

o Questions and tasks for final control 
 

 

 

 

  



Recommended Books 

 

o Basic 

1. Biological and bioorganic chemistry [Text]: textbook. way. for students. 

higher textbook lock / OO Mardashko, LM Mironovich, GF Stepanov; 

Odessa. nat. honey. un-t. - О.: Одеський мед университет, 2011. - 235 с. 

o Auxiliary 

1. Biological and bioorganic chemistry: in 2 books; textbook. Book 2. 

Biological Chemistry (University IV) / ed. YI Gubsky, IV 

Nizhenkovskaya. Ed .: VSV "Medicine", 2014. - 272 p. 

2. Gubsky Y.I. Biological chemistry. 2009. - 664 pp. 

3. Gonsky YI, Maksimchuk TP Human biochemistry. Textbook.-Ternopil: 

Ukrmedknyha, 2001.-736 p. 

4. Gonsky YI, Maksimchuk TP, Kalinsky MI Human biochemistry. 

Textbook.-Ternopil: Ukrmedknyha, 2002.-744 p. 

5. Sklyarov O.Ya.Biological chemistry [Text]: textbook. for dental 

students. f-tivyshch. honey. textbook lock IV level of accreditation / O. 

Ya. Sklyarov, NV Fartushok, TI Bondarchuk. - Ternopil: TSMU: 

Ukrmedknyha, 2015. - 705 p. 

6. Biological chemistry: a textbook / ed. AD Taganovich. - Minsk: Asar, 

M: BINOM Publishing House, 2008. - 688 p. 

7. Biological chemistry: tests and situational problems: textbook. way. / 

[Т. І.Бондарчук, Н.М. Grinchishin, L.I. Kobylinska and others]; for 

order. O. Ya. Sklyarova.— K .: VSV “Medicine”, 2010. — 360p. . 

8. Biological chemistry: tests and 

situational problems: textbook. 

way. / for ed. O. Ya. Sklyarova.— 

Lviv .: LNMU Publishing House, 

2015. - 474p. 
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