
INTRODUCTION 
 
 

The working curriculum in the discipline "Medical Biology" for first-year students 

of the Faculty of Medicine in specialty 222 "Medicine" is based on the Regulations 

concerning 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. 
 

The program of the discipline includes sections: "Molecular and cytological bases 

of human life", "Organismal level of life organization”, “Fundamentals of human 

genetics", "Population-species, biogeocenotic and biosphere levels of life organization", 

which provides a high level of general biological knowledge. Teaching the discipline 

includes lectures, practical classes, independent work of students and ends with an exam.  

"Medical Biology" lays the foundation for further mastering by students of 

knowledge and skills in profile theoretical and clinical professional-practical disciplines 

(biological and bioorganic chemistry, histology, cytology and embryology, physiology, 

medical genetics, clinical immunology, infectious diseases, epidemiology, pediatrics, 

etc.). The study of the discipline "Medical Biology" is carried out by students in the first 

year, during the first and second semesters. 
 

 

 

 

 

 

 

 

 

 



 
The structure of 

the discipline 

 Year of study 

semester 

type of 

control Total Classroom IWS 

Lectures 

(hours) 

Practical 

classes 

(hours) 

Name 5.5 credits    First course  

disciplines: / 20 70 75 (I, II  

Medical biology 165 hours    semesters) exam 

       



 

 

The subject of study of the discipline is the biological basis of human life. 

The course is based on previously studied by students in secondary school subjects such as "General 

Biology", "Human Biology", "Animal Biology", "Plant Biology". 

Interdisciplinary links: the discipline "Medical Biology" forms the basis for their further acquisition 

of knowledge in specialized theoretical and clinical professional and practical disciplines (infectious 

diseases with epidemiology, medical genetics, clinical immunology, medical chemistry, internal 

medicine, pediatrics, surgery, etc.).  

 

The purpose and objectives of the discipline 

The purpose of teaching the discipline is the formation of knowledge and practical skills in human 

biology for further mastering by students of the block of disciplines that provide scientific and 

professional training 

The main tasks of studying the discipline "Medical Biology" are: 

 Formation of understanding of biological essence and mechanisms of development of diseases 

arising as a result of anthropogenic changes in the environment. 

 Understanding the mechanisms of manifestation in the phenotype of hereditary human 

diseases. 

 Understanding how to make a preliminary conclusion about the presence of parasitic human 

infestations and determine disease prevention measures. 

 Explanation of the laws of human life at the molecular-biological and cellular levels. 

 Determining the effect of general biological laws during human ontogenesis 

 

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

(relationship with the normative content of training of higher education seekers, formulated in terms 

of learning outcomes in the Standard of Higher Education). In accordance with the requirements of 

the Standard of Higher Education, the discipline provides students with the acquisition of 

competencies: 

o General 

- Knowledge and understanding of the features of human ontogenesis and its connection with 

phylogeny 

- Knowledge of areas of environmental protection 

- Knowledge and understanding of molecular and cytological bases of heredity, biological 

bases of development of hereditary diseases.  

- Knowledge and understanding of the biological basis of parasitism as a form of symbiosis 

 

o Special 

- Substantiation of approaches to the diagnosis and prevention of parasitic diseases, based on 

the life cycle of the parasite, its location and routes of transmission of pathogens. 

- Substantiation of approaches to medical and genetic counseling of patients 

- Understanding the mechanisms and signs of common hereditary diseases  
 

 



Competence matrix 

 
№ Competence Knowledge Skills Communication Autonomy and 

responsibility 

 2 3 4 5 6 

 Integral competence 

 Understanding the biological patterns that underlie the processes of human life. Systematic understanding of wildlife and 

the relationship between man and the environment 

 General competencies 

1 Ability to analyze 

and synthesize, 

abstract thinking 

Knowledge of methods 

of synthesis and analysis 

Ability to analyze 

information in order to 

make informed decisions 

Ability to 

establish 

relationships to 

achieve goals. 

responsibility for 

learning relevant 

materials and 

mastering relevant 

skills 

2 Ability to apply the 

acquired knowledge 

in practical 

situations 

The presence of a 

systematic approach to 

the knowledge acquired 

in the learning process 

Be able to work on solving 

complex problems 

Ability to 

reasonably 

explain facts and 

own conclusions 

to specialists and 

non-specialists 

Responsibility for 

decision making 

3 Ability to adapt to 

new situations, use 

information 

technology to 

obtain new 

information, make 

informed decisions, 

work effectively in 

a team 

Know how to plan work 

aimed at achieving the 

objectives, be aware of 

information technology 

and communication 

methods 

Be able to determine the 

priority in the list of tasks 

and work systematically to 

implement complex 

projects 

Ability to 

effectively form 

a 

communication 

strategy in 

professional 

activities 

Own responsibility 

for personal 

professional 

development, 

ability to plan and 

implement further 

steps regarding 

professional 

training 

4 Careful attitude to 

the environment 

Awareness of 

environmental issues and 

ways to solve them 

Ability to define 

requirements aimed at 

preserving the 

environment 

Propose 

initiatives for 

measures to 

protect the 

environment 

Take responsibility 

for actions aimed at 

preserving the 

environment 

 Special competencies 

1. knowledge and 

understanding of 

molecular and 

cytological bases of 

heredity 

 

knowledge and 

understanding of 

the biological basis 

of hereditary 

diseases.  

 

life forms and its 

fundamental properties 

Levels of living 

organization 

organization and life 

cycle of a eukaryotic cell 

forms of reproduction of 

organisms molecular 

basis of heredity 

basic patterns of heredity 

and variability 

 

methods of studying 

human heredity 

 

classification of 

hereditary diseases 

to make temporary 

micropreparations 

 

to study micropreparations 

under a microscope at low 

and high magnification 

 

 

to differentiate the 

components of an animal 

cell on electronic 

microphotographs  

 

by the nucleotide sequence 

of the gene encoding the 

protein,  

determine the primary 

structure of the protein, 

the number of amino 

acids, the molecular 

weight of the polypeptide 

 

analyze the karyotypes of 

patients with the most 

common chromosomal 

diseases and determine the 

diagnosis  

 

build a pedigree and 

conduct its genealogical 

analysis 

be able to 

explain the 

essence of 

methods, study 

of human 

genetics 

 

to explain to the 

patient and his 

family about the 

possible causes 

of mutations and 

their connection 

with hereditary 

diseases; 

 

responsibility for 

learning relevant 

materials and 

mastering relevant 

skills 



 

 

to calculate the probability 

of birth of a sick child 

with monogenic diseases 

with known genotypes of 

parents 

 

to exclude paternity at 

definition of blood groups 

of parents and the child 

 

predict the genotypes and 

phenotypes of offspring by 

parental genotypes 

 

to calculate the role of 

heredity and 

environmental conditions 

in the development of 

traits (based on the results 

of twin analysis) 

 

calculate the frequencies 

of genes and genotypes 

according to Hardy-

Weinberg law; 

2. understanding the 

features of human 

ontogenesis and its 

connection with 

phylogeny. 

 

main stages of 

embryonic 

development  

Ontogenesis and its 

periodization 

classification of 

congenital 

malformations, 

teratogenic factors 

ontophylogenetic 

preconditions of 

congenital 

malformations, 

examples of atavistic 

malformations of 

human organs and 

systems. 

molecular and 

cellular mechanisms 

of differentiation 

types of regeneration 

types of 

transplantation, 

causes of tissue 

incompatibility. 

main stages of 

anthropogenesis 

position of the 

species Homo 

sapiens in the 

system of the animal 

world 

the concept of 

population as an 

elementary unit of 

evolution, the 

population structure 

of mankind, demos, 

recognize developmental 

defects 

give an 

explanation on 

the importance 

of genetic and 

teratogenic 

factors in the 

formation of 

congenital 

malformations, 

the role of 

critical periods 

of human 

embryogenesis  

responsibility for 

learning relevant 

materials and 

mastering relevant 

skills 



isolates 

regularities of 

phylogeny of organ 

systems; 

 

3. understanding the 

biological basis of 

parasitism 

parasitism as a 

biological 

phenomenon 

principles of 

classification of 

parasites and hosts 

ways of transmission 

of parasitic diseases 

obligate-

transmissible and 

optionally 

transmissible 

diseases 

pathogens of the 

most common 

protozoa, 

trematodes, 

cestodes, nematodes  

arthropods that are 

carriers and 

pathogens of human 

diseases 

natural focal 

diseases 

basics of prevention 

of parasitic diseases 

poisonous 

representatives such 

as Arthropods 

to carry out 

diagnostics on macro- 

and micropreparations 

of pathogens and 

vectors of parasitic 

diseases 

 

to substantiate the 

affiliation of parasitic 

human diseases to the 

group of transmissible 

and naturally focal;  

 

to determine the place 

of a biological object 

(pathogens of 

parasitic diseases) in 

the system of living 

nature 

 

 

 

Provide 

explanations on 

the mechanisms 

of parasitic 

diseases, ways 

of parasite 

transmission and 

means of 

prevention of 

relevant diseases  

responsibility for 

learning relevant 

materials and 

mastering relevant 

skills 

4. understanding the 

importance and 

ways to preserve 

the environment 

 

biological rhythms, 

their medical 

significance 

environmental 

factors, the role of 

man as an 

environmental factor 

see environment 

examples of toxic to 

humans plants and 

animals. 

adaptive ecotypes of 

people; functional 

types of human 

response to 

environmental 

factors ("sprinter", 

"stayer", "mixed") 

main directions and 

results of 

anthropogenic 

changes in the 

environment 

basic provisions of 

the teachings of 

Academician VI 

contribute to the 

preservation of the 

environment  

 

apply the acquired 

knowledge to select 

the optimal 

environmental 

conditions that 

contribute to 

efficiency and life 

expectancy 

provide 

explanations on 

the impact of 

environmental 

factors on the 

human body and 

the role of man 

in the 

transformation 

of the 

environment 

 

disseminate 

ideas on the 

preservation and 

protection of the 

environment 

responsibility for 

learning relevant 

materials and 

mastering relevant 

skills 

 



Vernadsky on the 

biosphere and 

noosphere 

 

 

 

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

o structural and functional organization of the eukaryotic cell 

o cell cycle and methods of cell division 

o forms of reproduction of organisms 

o characteristics of gametogenesis, germ cell structure 

o determination of ontogenesis and its periodization 

o molecular basis of heredity 

o basic regularities of heredity in mono- and dihybrid crossing and linked inheritance 

o main stages of embryonic development, molecular and cellular mechanisms of 

differentiation 

o classification of congenital malformations; teratogenic factors 

o methods of studying human heredity: genealogical, twin, dermatoglyphic, cytogenetic, 

molecular genetic, biochemical and population-statistical 

o classification of hereditary diseases, principles of prenatal diagnosis of hereditary 

diseases 

o inheritance of human sex and gender-related traits 

o variability, its forms and manifestations 

o inheritance of human blood groups by the AB0 system and rhesus factor 

o types of regeneration 

o types of transplantation, causes of tissue incompatibility 

o forms of symbiosis, parasitism as a biological phenomenon 

o principles of classification of parasites and hosts 

o ways of transmission of parasitic diseases 

o obligate-transmissible and optionally transmissible diseases 

o natural focal diseases; the structure of the natural center 

o basics of prevention of parasitic diseases 

o pathogens of the most common protozoa, trematodes, cestodes, nematodes 

o principles of laboratory diagnosis of helminthiasis 

o arthropods - vectors and pathogens of human diseases, the concept of mechanical and 

specific vectors 

o poisonous representatives such as Arthropods 

o functional types of human response to environmental factors ("sprinter", "stayer", 

"mixed"); 

o subject of ecology; types of environment, environmental factors 

o the concept of population as an elementary unit of evolution, the population structure 

of mankind, demos, isolates 

o examples of toxic to humans plants and animals 

o adaptive ecotypes of people 

o the concept of biological rhythms, their medical significance 



o the role of man as an environmental factor. The main directions and results of 

anthropogenic changes in the environment, the laws of phylogeny of organ systems, 

ontophylogenetic preconditions of congenital malformations, examples of atavistic 

malformations of human organs and systems. 

o main provisions of the teachings of Academician VI Vernadsky on the biosphere and 

noosphere 

o position of the species Homo sapiens in the system of the animal world, the main stages 

of anthropogenesis 

o levels of living organization 

 

be able: 

o to make temporary micropreparations 

o to study micropreparations under a light microscope at low and high magnification 

o build a pedigree and conduct its genealogical analysis 

o analyze the human karyotype and diagnose the most common chromosomal diseases 

o predict the genotypes and phenotypes of offspring by parental genotypes 

o to calculate the probability of birth of a sick child with monogenic diseases with known 

genotypes of parents 

o to calculate the probability of hereditary diseases in offspring depending on the 

penetrance of the gene 

o distinguish between the concepts of teratogenic and hereditary congenital 

malformations 

o to exclude paternity at definition of blood groups of parents and the child 

o to differentiate the components of an animal cell on electronic microphotographs and 

drawings 

o to identify (schematically) the primary structure of the protein, the number of amino 

acids, the molecular weight of the polypeptide by the nucleotide sequence of the gene 

encoding it 

o to calculate the role of heredity and environmental conditions in the development of 

traits (based on the results of twin analysis) 

o to determine the place of a biological object (pathogens of parasitic diseases) in the 

system of living nature 

o substantiate the methods of laboratory diagnosis of human parasitic diseases 

o to substantiate the affiliation of parasitic human diseases to the group of transmissible 

and natural-focal 

o to diagnose on macro- and micropreparations of pathogens and vectors of parasitic 

diseases under study 

o substantiate methods of prevention of parasitic diseases, based on the ways of their 

infection 

o calculate the frequencies of genes and genotypes according to Hardy-Weinber law 

 

Information volume of the discipline- for the study of the discipline is given 5, 5 ECTS 

credits 165 hours. 



 

 

CONTENTS 1. MOLECULAR CELL LEVEL OF ORGANIZATION OF 

LIFE 

The section of education is aimed at forming in the student an understanding of the 

fundamental foundations of the medical-cellular level of organization of life, morpho-

physiological properties of the cell, the mechanisms of realization of genetic information 

in the cell, which provides an opportunity to interpret the significance of processes 

occurring at the molecular-genetic, subcellular and cellular levels, to understand the 

pathogenesis of relevant human diseases, to orient in methods of studying human 

karyotype, to classify biological systems, levels of living organization and to determine 

human place in living nature 

 

Topic 1. Introduction to the course of medical biology. Optical systems in biological 

research. Levels of living organization. 

 

Medical biology as a science of organization of living things, systematics of living nature 

and basics of human life, studying the patterns of individual and evolutionary 

development, heredity, variability, human relationships with the environment. The current 

stage of development of general and medical biology. The place of biology in the system 

of medical education. 

 

Fundamentals of life, fundamental properties, levels of organization of life, the importance 

of knowledge of biology for medicine. The place of man in the system of living nature. 

 

Biological research using optical systems. The structure of the light microscope and the 

rules of working with it. Technique of making temporary micropreparations. 

 

Topic 2. Morphology of eukaryotic cells  

 

Eukaryotic cell, its chemical organization (macro- and microelements, water, organic 

compounds), and structural-functional organization. 

 

Cytoskeleton and cytoplasm, cytoplasmic organelles (purpose and principles of 

functioning). Functions of inclusions in cells). 

 

Information and hereditary apparatus of the cell. The structure of the interphase nucleus, 

levels of organization of hereditary material.  

 

Topic 3. Transport of substances through the plasmalemma. Biological membranes. 

Structural components of the cytoplasm 

 



Structure and functions of cell membranes. Cell receptors. Organization of substance flows 

in the cell. Active and passive transport of substances across the cytoplasmic membrane. 

The role of ATP in the energy supply of the cell. 

   

Topic 4. Structural components of the nucleus. Chromosome morphology. Human 

karyotype. 

 

The nucleus and its structural components: chromosomes, karyoplasm, nucleolus, shell. 

Karyotype. Characteristics of human chromosomes. Chromosomal analysis. The role of 

the nucleolus in the formation of ribosomes. Idiogram. 

 

Topic 5. Organization of information flow in the cell. Gene structure of pro- and 

eukaryotes. 

Organization of information flow in the cell. Nucleic acids and their characteristics 

(structure, spatial organization, role in the implementation of hereditary information). 

DNA molecule replication. Genetic stability of cells, self-correction and repair of DNA 

molecules. Genetic code. Gene as a unit of genetic information. The structure of the gene 

pro- and eukaryotes. Types of genes (structural, regulatory). 

 

Topic 6. Stages of protein synthesis. Regulation of pro- and eukaryotic gene 

expression. 

 

Gene, different types of genes, exon-intron organization of the eukaryotic genome, 

features of eukaryotic transcription. Molecular basis of realization of genetic information. 

Transcription. Translation, posttranslational modification of proteins. Processing, splicing. 

Regulation of prokaryotic gene expression. Operon. Regulation of gene expression in 

eukaryotes. Human variability. 

 

Topic 7. Cell life cycle. Cell division. Regulation of the mitotic cycle. 

 

Organization of cell life in time, cell cycle. Methods of cell division: amitosis, 

mitosis.Changes in cells and their structures during the cell cycle. Growth factors.Mitotic 

activity of tissues. Mitosis disorders and somatic mutations.Functional organization of 

meiosis and its biological significance. Cell cloning. 

 

CONTENTS 2. BIOLOGY OF INDIVIDUAL DEVELOPMENT 

 

Topic 8. Biological features of human reproduction. Meiosis. Gametogenesis. 

Fertilization 

Human reproduction. The importance of meiosis in maintaining the number of 

chromosomes. Gametogenesis. The structure of the sperm and egg. Reproduction as a 

mechanism for ensuring genetic continuity in several generations. Fertilization and 

restoration of diploid set of chromosomes, increase of gene diversity.  



 

 

Topic 9. Features of the prenatal period of ontogenesis and preconditions for the 

occurrence of congenital malformations of human development 

 

Stages of human embryonic development, tissue differentiation. Classification of 

congenital malformations: hereditary, exogenous, multifactorial, gametopathy, 

blastopathy, embryopathy, fetopathy. Critical periods of development. Teratogenesis. 

Teratogenic environmental factors. Regulation in the process of fragmentation and its 

violation (twins, malformations, ugliness). Ontogenesis: types, periods, stages. 

 

Topic 10. Postnatal period of human ontogenesis 

 

Postembryonic human development. Development of the organism in the postnatal period. 

Features of the postnatal period of individual human development. Regeneration. 

Transplantation. Old age and theories of aging. 

 

Topic 11. Final practical lesson on the section "Biological features of human life" 

 

CONTENTS 3. REGULARITIES OF HERITAGE AND VARIABILITY 

 

Topic 12. Features of human genetics. Mendelian signs of man. Mono-, di- and 

polyhybrid crossing. 

 

Subject and tasks of genetics, stages of development of science, basic terms and concepts. 

Principles of hybridological analysis. Monohybrid crossing: the law of homogeneity of 

first generation hybrids, the law of splitting. The law of "gamete purity". Biological bases 

of laws. Dominant and recessive types of inheritance of normal and pathological human 

traits. Analytical crossing, its practical application. Deviation from the expected splitting. 

Di- and polyhybrid crossing. The law of independent combination of signs, its biological 

bases.  

 

Topic 13. Multiple allelism. Genetics of blood groups. 

 

Inheritance of human blood groups by AB0 antigenic systems. Rhesus factor. Rhesus 

conflict. 

Series of multiple alleles. Tissue and species specificity of proteins, their antigenic 

properties. 

 

Topic 14. Pleiotropy. Interaction of allelic and non-allelic genes. 

 



Interaction of allelic genes (complete dominance, incomplete dominance, overdominance 

or superdominance, codominance) and non-allelic genes (complementary interaction, 

epistasis, polymer). Polygenic inheritance of traits in humans. 

 

 

Topic 15. Genetics of gender. Chromosomal theory of heredity.   

 

The current state of human genome research. Chromosomal theory of heredity. Methods 

of mapping human chromosomes. Genetic chromosome maps. The mechanism of 

crossover, biological significance. Linked inheritance. Features of inheritance of coupling 

groups. Inheritance of human sex. Traits linked to the article, the laws of their inheritance. 

Inheritance of sex-linked human diseases. Signs limited to sex and dependent on sex. Non-

chromosomal heredity. Hemizygosity. Mechanisms of genetic sex determination in 

humans and their disorders. 

 

Topic 16. Phenotypic and genotypic variability, its forms and manifestations 

 

Forms and manifestations of variability (phenotypic and genotypic variability). 

Modifications. Statistical regularities of modification variability. Differences between 

modifications and mutations. Significance in the ontogenesis of human modification 

variability. Genotypic variability (combinatorial, mutational), biological significance.  

 

Topic 17. Mutational variability, its forms and manifestations  

 

Mutational variability, its phenotypic manifestations. Classification of mutations 

(genomic, chromosomal aberrations, genetic). The difference between somatic and 

germinal mutations, spontaneous and induced mutations. Natural and induced 

mutagenesis. Mutagenic factors: physical, chemical, biological. Genetic monitoring. The 

influence of the environment on the genetic danger of man. The law of homologous series 

of hereditary variability, its practical significance. 

 

o CONTENTS 4. HEREDITARY DISEASES. METHODS OF STUDYING 

HEREDITY OF MAN. 

 

Topic 18. Methods of studying human heredity. Genealogical and twin methods 

 

Human medical genetics and methods of studying heredity. Genealogical method. Rules 

of pedigree construction and their genetic analysis. The twin method. Determining the 

influence of genotype and environment in the manifestation of pathological signs of man. 

Dermatoglyphic, immunological and somatic cell hybridization methods. 

 

Topic 19. Cytogenetic methods. Chromosomal diseases 

 



Hereditary human diseases, their classification. Chromosomal diseases caused by a 

violation of the number and structure of chromosomes. Biological essence of cytogenetic 

mechanisms of hereditary diseases. Cytogenetic research methods. Karyotyping. Analysis 

of karyotypes of patients with hereditary diseases. Determination of X- and Y-sex 

chromatin for the diagnosis of hereditary human diseases. 

 

Topic 20. Biochemical method and DNA diagnostics. Population-statistical method. 

Medical and genetic counseling. Monogenic diseases. 

 

Changes in the molecular structure of the gene that cause monogenic human diseases. 

Molecular metabolism, their mechanisms and principles of laboratory. Genetic 

engineering. Biotechnology. Gene therapy. Population-statistical method in biology. Ideal 

populations, the law of constancy of genetic structure. The formula of Hardy-Weinberg's 

law to determine the genetic structure of human populations. 

Medico-genetic counseling and medico-genetic aspects of the family for the diagnosis and 

prevention of hereditary pathology. 

 

Topic 21. Final practical lesson on the section "HEREDITY AND VARIABILITY 

OF MAN" 

 

5. MEDICAL PROTOZOOLOGY 

 

Topic 22. Protozoa. Sarcoid. Dysenteric and other types of amoebae. Infusoria. 

Balantidius 

 

Medical parasitology, classification of parasites, interaction of the parasite and the host, 

adaptation of parasites. Intensity and extent of invasion. Outstanding parasitologists. 

Morphofunctional features and classification of protozoa. Sarcoid. Amoebae (dysenteric, 

intestinal, oral and others). Amoebiasis (ways of infection, laboratory diagnosis, 

prevention). Infusoria. Balantidius. Balantidiasis ways of infection, laboratory diagnosis, 

prevention. 

 

Topic 23. Flagella. Giardia, Trichomonas, leishmaniasis, trypanosomes 

 

Class Zoomastigophora. Leishmaniasis, Giardia, Trichomonas, Trypanosomes: 

morphofunctional features, geographical distribution, development cycles. Giardiasis, 

trichomoniasis, leishmaniasis, trypanosomiasis - ways of infection, laboratory diagnosis 

and prevention. 

 

Topic 24. Apicomplex. Malaria plasmodia. Toxoplasma 

 

Type of Apicomplex. Class Sporozoea. Geographical distribution, morphofunctional 

features, cycles of development of malarial plasmodia. Ways of infection, laboratory 



diagnosis and prevention of diseases caused by them. Geographical prevalence, 

morphofunctional features, cycles of toxoplasma development, ways of infection, 

laboratory diagnostics and disease prevention. 

 

CONTENTS 6. MEDICAL HELMINTOLOGY 

 

Topic 25. Plathelminthes. Class Trematoda. Parasitic diseases.  

 

Medical helminthology, flatworms parasitizing in the human body. Type Plathelminthes. 

Class Trematoda - pathogens of human diseases.Geographical distribution, 

morphofunctional features, developmental cycles of feline, Chinese, hepatic, lanceolate and 

pulmonary mammals, infection, pathogenic effects, diagnosis and prevention of 

opisthorchiasis, paragonimosis, fasciolosis, dicroceliosis. Pathogens of metagonymosis, 

nanophyetosis. Blood mammals are the causative agents of human parasitic diseases. 

Intermediate hosts of helminths (mollusks, crustaceans, chordates). 

 

Topic 26. Plathelminthes. Class Cestoidea. Taeniarhynchus saginatus. Taenia solium 

 

Type Plathelminthes. Class Cestoidea. Taeniarhynchus saginatus, Taenia solium: 

geographical distribution, morphofunctional features, development cycles. Ways of 

infection, pathogenic influence, laboratory diagnosis and prevention of teniosis, 

cysticercosis, teniarinhosis. Medical geography, morphofunctional features, development 

cycles, ways of infection, pathogenic influence, laboratory diagnostics and prevention of 

teniosis, cysticercosis, teniarinhosis. 

 

 

Topic 27. Hymenolepis nana, echinococcus, alveococcus, Diphyllobothrium latum 

 

Echinococcus, alveococcus, dwarf tapeworm, Diphyllobothrium latum: geographical 

distribution, morphofunctional features, development cycles, pathogenic influence. Ways 

of infection, laboratory diagnosis and prevention of hymenolepidosis, alveococcosis, 

diphyllobotriasis, echinococcosis. 

 

Topic 28. Nematoda. Ascaris, Enterobius, Trichuris trichiura 

 

Type Nemathelminthes. Class Nematoda as pathogens of human diseases. Hairworm, 

roundworm, pinworm.Geographical distribution, morphofunctional features, development 

cycles, ways of infection. Pathogenic effects, laboratory diagnosis and prevention of 

trichocephaly, enterobiosis, ascariasis. 

 

 

 

Topic 29 Ancylostoma duodenale, Necator americanus, Trichinella, Strongyloides stercoralis, 

Dracunculus 



 

Geographical prevalence, routes of infection, developmental cycles, morphological and 

functional features, pathogenic effects of some, Trichinella, hookworms, acne. Prevention 

and laboratory diagnosis of necatorosis, hookworm, strongyloidiasis, trichinosis. Filariasis 

and Rishta are pathogens of human diseases. Transmissible and natural focal helminthiasis. 

Principles of methods of research of faeces, water, soil, etc. Features of the structure of eggs 

of mammals, tapeworms and roundworms that cause parasitic diseases. KI Scriabin's 

doctrine of deworming, devastation and disinfection of the environment 

 

CONTENTS 7. Medical arachnoentomology 

 

Topic 30. Arthropods. Arachnids. Spiders, ticks 

The role of Arthropoda in human infectious diseases. Class Arachnoidea. Features of 

morphology and life cycle. Poisonous arachnids (scorpions, spiders). Ticks as pathogens 

and vectors of human diseases. Ticks found in people's homes and their medical 

significance. 

 

Topic 31. Insects – in pathogens and transmission of human diseases 

Insect class. A series of Diptera. Medical value of flies, mosquitoes, mosquitoes. Gnus, its 

components: characteristics, significance as intermediate hosts of helminths and vectors of 

human pathogens. Anoplura, Aphaniptera, Hemiptera. Fleas, bedbugs, lice - their 

importance in the spread of infectious diseases. 

 

Topic 32. Final practical lesson 3 section "population-species and biogeocenotic levels 

of life organization 

 

CONTENTS 8. THE RELATIONSHIP BETWEEN INDIVIDUAL AND 

HISTORICAL DEVELOPMENT. BIOSPHERE AND MAN 

 

Topic 33. Synthetic theory of evolution. Phylogeny of vertebrate organ systems 

Synthetic theory of evolution. The action of evolutionary factors. The origin of man. Human 

races as a manifestation of adaptation to different living conditions during evolution. 

Provisions on macro- and microevolution and biogenetic law. Evolution of vertebrate organ 

systems. Congenital defects of human development that have ontophylogenetic 

conditioning. 

 

Topic 34. The biosphere as a system of human existence. Human ecology. Adaptation 

to environmental conditions. Adaptation, stress  

The doctrine of the biosphere and the main provisions of VI Vernadsky. The concept of the 

Noosphere. The role of humanity in the transformation of biosphere processes. Expediency 

and necessity of biosphere protection. Human ecology. Types of environments and factors 

operating in different types of environments. The relationship of organism and environment. 

Adaptive ecological types of people (arctic, tropical, temperate zone, desert, alpine, etc.). 



Characteristics of poisonous to humans plants, fungi and animals. The concept of 

ecosystems. Anthropocenoses and anthropogenic migration of elements. Power circuits. 

Extreme environmental conditions and adaptation of the human body. 

 

Topic 35. Final test control 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The structure of the discipline 
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Semantic section 1. Molecular-cellular level of life organization 
Topic 1. Introduction to the course of medical biology. Optical 

systems in biological research. Levels of living organization. 

1 2 1 
Personal 

 review of 

scientific 

literature, solving 

situational 

problems 



Topic 2. Morphology of eukaryotic cells 1 2 1  

Topic 3. Biological membranes. Transport of substances 

through the plasma lemma. Structural components of the 

cytoplasm 

 2 3 

Topic 4. Structural components of the nucleus. Chromosome 

morphology. Human karyotype 

 2 1  

Topic 5. Organization of information flow in the cell Structure 

of the pro- and eukaryotic gene. 

1 2 1 

Topic 6. Stages of protein biosynthesis Regulation of pro- and 

eukaryotic gene expression 

1 2 1 

Topic 7. Cell life cycle. Cell division. Regulation of the mitotic 

cycle 

 2 3 

Semantic section 2. Biology of individual development 
 

Topic 8. Biological features of human reproduction. 

Gametogenesis. Fertilization 

 2 1 
Personal 

review of 

scientific 

literature, solving 

situational 

problems  

Topic 9. Features of the prenatal period of human development. 

Disorders of ontogenesis and their place in human pathology 

2 2 1 

Topic 10. Postnatal period of ontogenesis. 2 2 5 

Topic 11. Final lesson from the section "Biological features of 

human life" 

 2 3 
 

Content section 3. Patterns of heredity and variability 

Topic 12. Features of human genetics. Mono-, di- and 

polyhybrid crossing. Mendelian signs of man 

1 2 2  

Topic 13. Multiple allelism. Genetics of blood groups. 0.5 2 2  

Topic 14. Pleiotropy. Interaction of allelic and non-allelic 

genes. 0.5 2 2 Personal 

review of 

scientific 

literature, solving 

situational 

problems 

Topic 15. Chromosomal theory of heredity. Genetics of sex 
 2 4 

Topic 16. Phenotypic and gnotypic variability  1 2 3 

Topic 17. Mutational variability, its forms and manifestations 1 2 2 

Semantic section 4. Methods of studying human heredity. Hereditary diseases 

Topic 18. Fundamentals of medical genetics. Methods of 

studying human heredity. Genealogical and twin methods 1 2 3 
Personal 

 review of 

scientific 

literature, solving 

situational 

problems  

Topic 19. Cytogenetic method. Chromosomal diseases 1 2 1 

Topic 20. Biochemical method and DNA diagnostics. 

Monogenic diseases. Population-statistical method. 

Medical and genetic counseling 

 2 3 

Topic 21. Final practical lesson 

"Heredity and variability of man" 
 2 3 

Semantic section 5. Medical protozoology 

Topic 22 Sarcoids. Dysenteric and other types of amoebae. 

Infusoria. Balantidius 
1 2 2 

 



Topic 23. Flagella. Giardia, Trichomonas, leishmaniasis, 

trypanosomes  2 2 

Topic 24. Apicomplex (Spores). Malaria plasmodia 

Toxoplasma  2 1 

Semantic section 6. Medical helminthology 

Topic 25. Flatworms. Trematoda are pathogens of human 

diseases 
1 2 3 

Topic 26. Plathelminthes. Class Cestoidea. Taeniarhynchus 

saginatus. Taenia solium 

 

 2 1 

 

Topic 27. Hymenolepis nana, echinococcus, alveococcus, 

Diphyllobothrium latum 

 

 2 2 

 

Topic 28. Nematoda. Ascaris, Enterobius, Trichuris trichiura 
 

 2 2 

 

Topic 29. Ancylostoma duodenale, Necator americanus, 

Trichinella, Strongyloides stercoralis, Dracunculus 
 2 3 

 

 Contents section 7. Medical arachnoentomology 
 

Topic 30. Arthropods. Arachnids. Spiders, ticks  2 3 

 

Topic 31. Insects - pathogens and vectors of human diseases  2 3 

 

Topic 32. Final practical lesson on the section "Population-

species and biogeocenotic levels of life organization" 

 2  
 

Content section 8. The relationship of individual and historical development. Biosphere 

and man 

 

Topic 33. Synthetic theory of evolution. Phylogeny of 

vertebrate organ systems 

2 

 
2 5 

 

Topic 34. The biosphere as a system of human existence. 

Human ecology. Adaptation to environmental conditions. 

Adaptation, stress 

2 2 2 

 

Topic 35. Final test control  2  

 

Total (hours) 

20 70 

 

75 

 

 



 

Thematic plan of lectures 

 

 

Thematic plan of practical classes 

 

№  
Topic 

Number of 

hours 
1 Optical systems in biological research. 

Levels of organization and fundamental properties of living things 

2 

 

2 Morphology of eukaryotic cells 2 

 

3 Biological membranes. Transport of substances through the plasma lemma. 

Structural components of the cytoplasm 

2 

 

4 Structural components of the nucleus. Chromosome morphology. Human 

karyotype 

2 

 

5 Organization of information flow in the cell. The structure of the gene about 

eukaryotes. 

2 

 

6 Stages of protein synthesis. Regulation of pro- and eukaryotic gene 

expression. 

2 

 

7 Cell life cycle. Cell division. Regulation of the mitotic cycle 2 

 

8 Meiosis. Gametogenesis. Fertilization 2 

 

9 Features of the prenatal period of development and preconditions of 

congenital malformations of human development 

2 

 

10 Postnatal period of human ontogenesis 2 

 

11 Final practical lesson № 1 "Biological features of human life" 2 

 

12 Features of human genetics. Mono-, di- and polyhybrid crossing. Mendelian 

signs of man 

2 

 

13 Multiple allelism. Genetics of blood groups 2 

 

14 Interaction of allelic and non-allelic genes. Pleiotropy 2 

№  
Topic 

Number of 

hours 
1 Introduction to the course of medical biology. 

Structural and functional organization of the cell 

2 

2 Molecular basis of heredity. Implementation of hereditary information 2 

3 Molecular genetic mechanisms of ontogenesis. 

Disorders of ontogenesis and their place in human pathology. Aging theories  

transplantation. Biological mechanisms of maintaining body homeostasis 

2 

4 Regeneration and mitotic division  2 

5 Organismal level of organization of genetic information. Laws of heredity 2 

6 Human variability as a property of life and a genetic phenomenon 2 

7 Fundamentals of human genetics. Methods of studying heredity 2 

8 Medical and biological bases of parasitism. 2 

9 Synthetic theory of evolution. Features of the action of elementary 

evolutionary factors in human populations 

2 

10 The biosphere as a system of human existence. Human ecology 2 

 Together 20 



 

15 Chromosomal theory of heredity. Genetics of sex 2 

 

16 Phenotypic and genotypic variability  

17 Mutational variability, its forms and manifestations 2 

 

18 Genealogical and twin methods 2 

 

19 Cytogenetic method. Chromosomal diseases 2 

 

20 Biochemical method and DNA diagnostics. Monogenic diseases. 

Population-statistical method. Medical and genetic counseling 

2 

 

21 Final practical lesson № 2 "Human heredity and variability" 2 

 

22 The Protozoa. Sarcoid. Dysenteric and other types of amoebae. Infusoria. 

Balantidius 

2 

 

23 Flagella. Giardia, Trichomonas, leishmaniasis, trypanosomes 2 

 

24 Apicomplex (Sporophytes). Plasmodium falciparum, toxoplasma 2 

 

25 Platyhelminthes, trematodes, Opisthorchis felineus, Dicrocoelium 

lanceatum,  Paragonimus westermani. 

 

2 

 

26 Tapeworms. Taeniarhynchus saginatus. Taenia solium 

 

2 

 

27 Dwarf tapeworm, echinococcus, alveococcus, Diphyllobothrium latum 

 

2 

 

28 Nematoda. Ascaris, Enterobius, Trichuris trichiura 

 

2 

 

29 Ancylostoma duodenale, Necator americanus, Trichinella, Strongyloides 

stercoralis, Dracunculus 

 

2 

 

30 Arthropoda. Arachnids. Spiders, ticks 2 

 

31 Insects are pathogens and vectors of human diseases 2 

 

32 Final practical lesson №3 from the section "Population-species and 

biogeocentic levels of life organization" 

2 

 

33 
Chordates. Phylogeny of vertebrate organ systems 

2 

 

34 Human ecology. Adaptation to environmental conditions. Adaptation, stress 2 

 

35 
Final test control 

2 

 

 
Together  

 
70 

 

 

 

 

 

 

 



 

 

Thematic plan of independent work of students 

 

№  
Topic 

Number of 

hours 

Semantic section 1. Molecular-cellular level of life organization 

1.  Preparation for practical classes - theoretical training and development of 

practical skills 

7 

2. Elaboration of topics that are not included in the lesson plan  

2.1 Organization of flows of matter and energy in the cell 2 

2.2 The life of cells outside the body. Cell cloning 2 

 Together 11 

Semantic section 2. Biology of individual development 

1.  Preparation for practical classes - theoretical training and development of 

practical skills 

3 

2. Elaboration of topics that are not included in the lesson plan  

2.1 Old age as the final stage of human ontogenesis. Theories of aging 2 

2.2 The concept of biofields, biological rhythms and their medical significance 2 

3 Preparation for the final practical lesson of section 1, development of 

practical skills 

3 

 Together 10 

Content section 3. Patterns of heredity and variability 

1.  Preparation for practical classes - theoretical training and development of 

practical skills 

5 

2. Elaboration of topics that are not included in the lesson plan  

2.1 Genetic maps. Methods of mapping human chromosomes. The current state 

of human genome research. 

2 

2.2 Solving problems in human genetics 4 

2.2 Genetic danger of environmental pollution. The concept of antimutagens and 

commutagens 

2 

 Together 13 

Semantic section 4. Methods of studying human heredity. Hereditary diseases 

1.  Preparation for practical classes - theoretical training and development of 

practical skills 

3 

2. Elaboration of topics that are not included in the lesson plan  

2.1 Genetic engineering. Biotechnology. The concept of gene therapy. 2 

2.2 Methods of human genetics: dermatoglyphic, immunological, somatic cell 

hybridization 

2 

3 Preparation for the final lesson 3 

 Together 10 

Semantic section 5. Medical protozoology 

1.  Preparation for practical classes - theoretical training and development of 

practical skills 

3 

2. Elaboration of topics that are not included in the lesson plan  

2.1. Methods of laboratory diagnosis of diseases caused by parasitic protozoa 2 

 Together 5 

Semantic section 6. Medical helminthology 

1.  Preparation for practical classes - theoretical training and development of 

practical skills 

5 



2. Elaboration of topics that are not included in the lesson plan  

2.1 Blood mammals are the causative agents of human parasitic diseases. 

Pathogens of metagonymosis, nanophyetosis. 

2 

2.2 Scales and filariasis - pathogens of human diseases 2 

2.3 Methods of laboratory diagnosis of helminthiasis 2 

 Together 11 

Semantic section 7. Medical arachnoentomology 

1.  Preparation for practical classes - theoretical training and development of 

practical skills 

3 

2. Elaboration of topics that are not included in the lesson plan  

2.1 Ticks are the inhabitants of people's homes and their medical significance 1 

2.2 Gnus and its components: characteristics, significance as intermediate hosts 

of helminths and vectors of human pathogens 

1 

3 Preparation for practical skills in medical parasitology 3 

 Together 8 

Content section 8. The relationship of individual and historical development. Biosphere and man 

1.  Preparation for practical classes - theoretical training and development of 

practical skills 

4 

2. Elaboration of topics that are not included in the lesson plan  

2.1 The origin of man. Human races as a reflection of the adaptive patterns of 

human development 

2 

2.2 Poisonous to humans plants and animals 1 

 Together 7 

 Total  75 

 

Teaching methods 

In the educational process in teaching the discipline "Medical Biology" traditional 

teaching methods are used: verbal, visual, practical. Methods of educational and 

cognitive activity: explanatory-illustrative, problem statement, search, methods of 

stimulation and motivation of educational and cognitive activity, methods of control 

and self-control (control and correction by the teacher, self-control and self-

correction, mutual control and mutual correction). Video method (use of thematic 

videos, multimedia lecture presentations in the lecture course). 
 

 

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. 
 

 

Success evaluation upon completion of the discipline 
The assessment of the discipline consists of two components: 

1. assessment of current performance  

2. assessment in the exam. 

 

Scheme of calculation and distribution of points received by students: 

the 

student receives two grades: the first - on a traditional 4-point scale and the 

second on a 200-point system with subsequent ranking on a rating scale 

(ECTS) to ensure academic mobility, providing opportunities to continue 

learning of this discipline in another university or in another country. The 

average score obtained for the discipline allows you to convert to a score on 

a 200-point scale. 

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  
 Medical Biology / Ed. VP Pishak, YI Bajory. Textbook / 2nd Edition, revised and 

supplemented. - Vinnytsia: New book, 2009. - 608 p. 

 

o Auxiliary 

 Collection of tasks for preparation for the license test exam in natural sciences "Step-1. 

General medical training ”/ Col. avt .; For the general ed. prof. VF Moskalenko, prof. OP 

Volosovets, prof. IE Bulakh, prof. OP Yavorsky, prof. OV Romanenko, Assoc. LI Ostapyuk. 

- К .: Медицина, 2004. - 368 с .; Pp. 9-41. 

 Kovalchuk LE, Telyuk PM, Shutak VI Human parasitology: Textbook. - Ivano-Frankivsk: 

Lily, 2004; il. 

 Medical Biology: A Handbook of Practical Lessons /O.V. Romanenko, MG Kravchuk and 

others. For order. О.В. Romanenko. - К .: Здоров'я, 2005. - 372 с. From il. 

  

 Pavlichenko VI, Pishak VP, Bulyk RE Fundamentals of Molecular Biology: A Textbook. - 

Chernivtsi: Med University, 2012. - 388 p .; il. 

 Pishak VP, Zakharchuk OI Medical biology, parasitology and genetics. Workshop. Kind. 

2nd - Chernivtsi :, 2012. - 632 p .; il. 

 Pishak VP, Bazhora YI, Volosovets OP, Bulyk RE Parasitic diseases in children. - 

Chernivtsi: BSMU, 2007. - 452 p. 

 

o Information resources  

 http://omim.org/ 

 http://testcentr.org.ua/ 

 department website  

 

 

  

http://testcentr.org.ua/

