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Discipline information
	Name of indicators
	Field of knowledge, direction of training, educational and qualification level
	Characteristics of the discipline

	
	
	full-time education

	Number of credits - 1.0
	educational program for training specialists of the second (master's)   level of higher education training 22 "Health"
	Normative


	The total number of hours is 30
	Specialty:

222 "Medicine"
	Year of preparation:

	
	
	5th

	
	
	Semester

	
	
	

	
	
	Lectures

	Hours for day (or evening) form of study:

classrooms - 20

independent work of the student -10
	Education level:

master
	0 Hours

	
	
	Practical, seminar

	
	
	20 Hours

	
	
	Laboratory

	
	
	0 Hours

	
	
	Individual work

	
	
	10 hours

	
	
	Individual tasks:

	
	
	Type of control:

Differential credit


Educational program of higher education of Ukraine, second (master's) level, educational qualification awarded - master's degree, field of knowledge - 22 Health care, specialty 222 "Medicine" is based on the Law of Ukraine "On Higher Education" and the resolution of the Cabinet of Ministers of Ukraine 01.02.2017 № 53 "On amendments to the resolution of the Cabinet of Ministers of Ukraine dated 29.04.2015 № 266", in accordance with the order of the Ministry of Education and Science of Ukraine dated 01.06.2016 № 600 "On approval and implementation of Methodological recommendations for the development standards of higher education ".

The course program determines the prerequisites for access to training, orientation and main focus of the program, the amount of ECTS credits required for a master's degree, a list of general and special (professional) competencies, normative and variable content of training, formulated in terms of learning outcomes and control requirements quality of higher education.

The department accepts qualified students of any race, national or ethnic origin, gender, age, people with special needs, any religion, sexual orientation, gender, veteran status or marital status for all rights, privileges, programs and activities, provided to university students. 

Description of the discipline (abstract). 

The course "Medical Genetics" is designed for 5th year students. During the course, practical classes are held, covering a wide range of important problems of medical genetics. 
According to modern medicine, any human pathology is more or less heredity. This provision is the basis for teaching and studying medical genetics as a clinical and preventive discipline. Since heredity and variability are integral components of life, genetics should be the basis of theoretical and clinical training of the doctor. The need for genetic knowledge for the doctor is also determined by the constant increase in the proportion of hereditary pathology in the structure of morbidity, mortality and disability of the population. 
The content of genetic education in the broadest sense of the word, including hereditary pathology, in higher medical institutions can be divided into three stages: general genetics (1st and 2nd courses - Department of General Biology, Histology and Embryology, Biological Chemistry, Microbiology), General Medical Genetics (3 course - departments of pathological physiology, pathological anatomy, propaedeutics of internal diseases), clinical genetics and hereditary pathology (5th year - the department of medical genetics and all departments of clinical profile). At the beginning of preclinical training, students study in depth the basics of modern genetics (1 course), receive information on molecular and biochemical genetics (1-2 courses), cytology and cytogenetics (1-2 courses). In 3-4 courses students study the role of heredity in various forms of human pathology, mechanisms of pathological mutation, general patterns and characteristics of hereditary pathology, manifestations of some hereditary diseases (Department of Pediatrics, Therapy, Obstetrics and Gynecology, Surgery, Orthopedics, etc.). During the clinical training of 5th year students, medical genetics is studied as a clinical discipline. This section, ie clinical genetics, is the subject of teaching at the Department of Medical Genetics. 

The general concept of teaching medical genetics in higher medical institutions is to integrate genetic knowledge and clinical thinking of the future doctor. In this regard, pedagogical activities should be aimed primarily at helping students to actively consciously use previously acquired theoretical knowledge of genetics in clinical practice, replenish knowledge of medical and clinical genetics, especially modern problems of diagnosis, treatment and prevention of hereditary pathology, the study of a number of "new" common nosological forms of hereditary diseases.

The purpose of teaching the discipline "Medical Genetics" is to acquire and deepen knowledge, skills, abilities and other competencies in medical genetics required in professional activities, which are established on the basis of educational and professional program: determining the risk group for hereditary diseases, determining the algorithm of high genetic risk for the development of hereditary diseases, analysis and interpretation of the results of cytogenetic, biochemical, molecular genetic tests.
The main objectives of the discipline "Medical Genetics" are the acquisition by students of competencies in accordance with the general and professional competencies of the educational-professional program "Medicine" of the second (master's) level of higher education in 222 Medicine qualification master of medicine: possession of survey skills, ability to determine the required laboratory list -instrumental research and evaluation of their results, establishing a preliminary and clinical diagnosis of the disease, determining the necessary mode of work and rest, the nature of nutrition in the treatment of diseases, determining the principles and nature of treatment of diseases, medical manipulations, medical records, ability to apply knowledge in practical situations, understanding of the subject area and professional activity, the ability to adapt and act in a new situation, making an informed decision, the ability to work in a team, to act socially responsible and consciously.

Prerequisites. The study of the discipline involves the prior mastering of disciplines in medical biology, normal and pathological anatomy, normal and pathological physiology, biochemistry, microbiology, propaedeutics of pediatrics, pharmacology and medical recipes.
Postrequisites. The main provisions of the discipline should be applied in the study of related disciplines during the 5 years of study.

Objective: to provide training for highly qualified specialists in the field of medicine, namely in medical genetics, able to solve complex problems of diagnosis of congenital and hereditary pathology. 
The main objectives of the course are the acquisition by students of competencies in accordance with the general and professional competencies of the educational-professional program "Medicine" of the second level of higher education in the specialty 222 Medicine (discipline "Medicine")
• Integrated competencies:

ability to solve typical and complex specialized tasks and practical problems in professional activity in the field of health care, or in the process of training, which involves research and / or innovation and is characterized by complexity and uncertainty of conditions and requirements.

• General competencies:

 ability to abstract thinking, analysis and synthesis, ability to learn and be modernly trained; ability to apply knowledge in practical situations; knowledge and understanding of the subject area and understanding of professional activity; ability to adapt and act in a new situation; ability to make an informed decision; work in a team; interpersonal skills; ability to communicate in the state language both orally and in writing; ability to communicate in a foreign language; skills of using information and communication technologies; determination and persistence in terms of tasks and responsibilities; ability to act socially responsibly and consciously.

• Professional competencies in the field of medical genetics:

Survey skills; ability to determine the necessary list of laboratory and instrumental studies and evaluate their results; ability to establish a preliminary and clinical diagnosis of the disease; ability to determine the necessary mode of work and rest, the nature of nutrition in the treatment of diseases; ability to determine the principles and nature of disease treatment; ability to diagnose emergencies; skills of performing medical manipulations; ability to determine the tactics of management of persons subject to dispensary supervision; ability to keep medical records.
The study of this discipline forms in students of social skills:

· communicativeness (implemented through: the method of group work and brainstorming during the analysis of clinical cases, the method of presenting the results of independent work and their defense in the group),

· teamwork (implemented through: group work method and brainstorming during the analysis of clinical cases),

· conflict management (implemented through: business games),

· time management (implemented through: the method of self-organization during classroom work in groups and independent work),

· leadership skills (implemented through: the method of presenting the results of independent work and their defense in the group).
Discipline status: normative; the format of the discipline is mixed - the discipline, which has support in the Moodle system, teaching the discipline, provides a combination of traditional forms of classroom learning with elements of distance learning, which uses available interactive information technologies (ZOOM, Moodle, Google Meet), face-to-face and distance counseling.
Teaching methods.

Clinical (supervision of patients with hereditary pathology and suspicion of it), electronic information (presentations, video materials, methodical recommendations, lectures), scientific (participation in scientific developments in the discipline), control (tests, situational tasks, assessment of practical skills, defense of a clinical case).

Learning outcomes.

The course covers the main aspects of training a future family doctor, pediatrician, geneticist.

According to the training program in the discipline "Medical Genetics", the applicant will acquire theoretical knowledge, methodological training, practical skills and abilities in the following areas:
· Heredity and pathology. The role of heredity in human pathology.

· Methods of medical genetics.

· Propaedeutics of hereditary pathology. Methodology of phenotype description. Syndromological analysis.

· Monogenic and epigenetic diseases.

· Chromosomal diseases.

· Mitochondrial diseases.

· Diseases with hereditary predisposition.

· Prevention of hereditary pathology. Medical and genetic counseling and prenatal diagnosis.
The content of the discipline
Curriculum of the discipline
	MEDICAL GENETICS COURSE (30 hours) 1.0 credit

	Topics of practical classes (20 hours)

	1. 
	Subject and tasks of medical genetics. The role of heredity in human pathology.
	2

	2. 
	Clinical and genealogical method. Cytogenetic and molecular genetic methods. Biochemical methods.
	3

	3. 
	Semiotics of hereditary diseases. Features of manifestations of hereditary diseases. Morpho-genetic variants of development. Developmental defects.
	1

	4. 
	General characteristics of monogenic pathology. Clinic and genetics of some forms of monogenic and epigenetic diseases.
	2

	5. 
	Hereditary metabolic diseases. Principles of treatment of hereditary diseases, rehabilitation and social adoption.
	2

	6. 
	General characteristics of chromosomal diseases. Clinic of the main forms of chromosomal diseases.
	2

	7. 
	General characteristics of mitochondrial pathology. Clinic, diagnosis, treatment.
	3

	8. 
	General characteristics of multifactorial diseases. Determination of genetic predisposition. Prevention measures.
	2

	9. 
	Levels and ways of prevention of hereditary diseases. Medical and genetic counseling. Prenatal diagnosis. Screening programs.
	2

	10. 
	Differential credit
	1

	Overall 
	
	20

	Themes of independent works (10 hours)

	1. 
	Hereditary kidney disease.
	3

	2. 
	Systemic skeletal dysplasia.
	3

	3. 
	Fundamentals of ecological genetics, pharmacogenetics.
	3

	4. 
	Individual tasks

Report of the abstract in a practical lesson.

Report at clinical conferences on the basis of the department.

Writing abstracts, articles

Participation in competitions and conferences.
	1

	Overall
	
	10


Topics of practical classes
Topic 1. The subject and objectives of medical genetics. The role of heredity in human pathology 

Subject and tasks of medical genetics. The role of medical and genetic knowledge in the practical work of a doctor. The place of medical genetics in the system of medical knowledge, the relationship of medical genetics with other clinical and prophylactic disciplines. The growth of the share of hereditary pathology in the structure of morbidity, mortality and disability of the population. Relative growth in the number of hereditary diseases: population-genetic, ecological, socio-economic and demographic aspects.

Classification of hereditary pathology. Mutations as etiological factors. Genomic, chromosomal and gene mutations. Monogenic and epigenetic diseases. Ecogenetic diseases and diseases with hereditary predisposition. Chromosomal diseases. Diseases of somatic cells. Causes of mutations. Physical, chemical, biological mutagens. Spontaneous and induced mutagenesis (methods of studying, accounting for and controlling the mutagenic effects of anthropotechnogenic environmental factors).

Heredity and pathogenesis. Genetic control of pathological processes. Features of the pathogenesis of hereditary diseases in connection with the nature of damage to genetic structures. Specifics of pathogenesis of chromosomal diseases, general patterns. Phenocytogenetic correlations. General mechanisms of pathogenesis of monogenic hereditary diseases. Pathogenesis of diseases with hereditary predisposition and risk factors, association with mendelian traits or markers.

Chromosomal and genomic imprinting (content, concepts, effects).

Heredity and clinical picture. Clinical polymorphism and modifying influence of genotype on manifestations of pathological mutation. Genetic aspects of hemorrhagic pathology polymorphism.

Heredity and consequences of diseases. Lethal effects of mutations (their significance in perinatal, early infant mortality, connection with infertility, miscarriage). Hereditary pathological reactions to various drugs. Nonspecific effects of pathological mutations and chronic diseases. Genetic factors and recovery.

Topic 2. Clinical and genealogical method. Cytogenetic methods. Molecular genetic methods. Biochemical methods.
Stages of clinical and genealogical examination. Basic concepts: pedigree, proband, pedigree legend, symbols. Methods of collecting genealogical information and its features in different types of pathology.

The value of clinical and genealogical method in clinical practice to determine the nature of the disease, assessment of clinical manifestations, differential diagnosis of hereditary forms of pathology, study of genetic heterogeneity of diseases, risk assessment of new cases in the family, disease and life prognosis.

Criteria of different types of inheritance: autosomal dominant, autosomal recessive, X-linked dominant, X-linked recessive, holandric, mitochondrial. The nature of pedigrees, sex ratios, segregation of pathological traits in families. The dependence of the nature of the pedigree on the frequency of genes in the population. Recessive pathology and blood relationship. The concept of "sporadic case", possible causes of "sporadic cases" in the family, de novo mutations. The phenomenon of anticipation.

Genealogical analysis in multifactorial diseases:

the dependence of the values ​​of recurrence risk on the sex of the affected individual, the number of affected relatives, the degree of affinity with the proband, the proportion of diseases.

Field of application of cytogenetic methods: diagnosis of hereditary pathology, study of mutation process, study of normal chromosome polymorphism.

Variants of cytogenetic research methods. The concept of karyotype. Modern methods of chromosome research: promethase analysis, fluorescent in situ hybridization, autoradiographic research, chromosome - specific and region - specific molecular probes.

Importance of cytogenetic method in clinical practice: diagnosis of chromosomal diseases, diagnosis of a number of mendelian diseases associated with chromosome instability, diagnosis of cancer and some forms of leukemia, assessment of mutagenic effects of drugs, monitoring of the effects of damaged environmental factors.

Universality of methods of DNA diagnostics, possibilities of their use. Characteristics of the main methodological approaches (DNA isolation, DNA restriction, blot hybridization, sequencing). PCR method (polymerase chain reaction), RFLP method (restriction fragment length polymorphism).

Possibilities of molecular genetic methods in the diagnosis of hereditary diseases. Prenatal, preclinical diagnosis of diseases and diagnosis of heterozygous conditions. Indications for the use of molecular genetic methods and their limitations. The latest methods of mutation identification are the method of DNA chips.

PDF method for determining polymorphic sites.

The value of biochemical methods in the diagnosis of hereditary metabolic diseases.

Levels of biochemical diagnostics: primary gene product, cellular level, metabolites in biological fluids.

Screening diagnostics: qualitative and quantitative methods. List of basic methods and their brief characteristics (qualitative tests with urine, paper and thin-layer chromatography of amino acids and carbohydrates in urine and blood, electrophoresis, microbiological inhibitory Guthrie test, fluorometry, etc.). Screening programs for mass diagnosis of hereditary diseases and heterozygous conditions.

Confirmatory diagnosis. Quantitative determination of enzymes and metabolites. Modern methods: automatic amino acid analysis, liquid and gas chromatography, mass spectrometry, radioimmunochemical and enzyme-linked immunosorbent assays.

Indications for biochemical research for the diagnosis of hereditary diseases.

Topic 3. Semiotics of hereditary diseases. Morphogenetic variants of development. Features of manifestations of hereditary diseases.
Semiotics of hereditary diseases. Pleiotropic action of genes and multiple nature of the lesion in hereditary pathology. Primary and secondary pleiotropy in the clinic of hereditary diseases. Clinical aspect of pleiotropy associated with the differential diagnosis of syndromic and nonsyndromic pathology.

Features of clinical examination of patients and their relatives, contributing to the diagnosis of congenital and hereditary pathology. Peculiarities of phenotype, specificity of the spectrum of morphogenetic variants of development in hereditary pathology. Anthropometry in the diagnosis of hereditary diseases.

Morphogenetic variants of development (microanomalies, micro-signs, signs of dysembryogenesis), their genesis, postnatal modification. General and specific morphogenetic variants: significance in the diagnosis of hereditary syndromes and congenital conditions.

Developmental defects: primary and secondary. Isolated, systemic and multiple congenital malformations. Etiological heterogeneity of PBR. The concept of syndrome, association, deformation, dysplasia.

The family as an object of medical and genetic observation: the need for a family approach. Clinical significance of the phenomena of incomplete penetrance and variational expressiveness in the structure of the causes of clinical diversity of etiologically unique forms of hereditary pathology. Genetic heterogeneity of clinically similar forms of diseases.

Features of manifestations of hereditary diseases. Hereditary diseases with late manifestation. Progressive nature of the flow. Involvement of various organs and systems: polysystemic lesions. Resistance to therapy in some forms. Consistency of the nature of disorders with the stages of ontogenesis: gameto-, embryo- and fetopathy.

Topic 4. General characteristics of monogenic pathology. Clinic and genetics of some forms of monogenic and epigenetic diseases.
Common and rare forms. Prevalence among different contingents.

General questions of etiology and pathogenesis of monogenic diseases. Types of gene mutations. Variety of manifestations of gene mutations at the clinical, biochemical, molecular-genetic levels. Effects of pre- and postnatal realization of mutant genes.

Mechanisms of pathogenesis of monogenic diseases: specificity of mutations, multiplicity of metabolic pathways, multiplicity of protein functions.

Genetic heterogeneity of clinically similar forms of diseases. Aspects of heterogeneity: polyalelism, polylocuity (clinical examples).

Clinical polymorphism of etiologically unique form of the disease: variational expressiveness. Clinical diversity as a result of the interaction of hereditary constitution and environmental modifiers. The concept of imprinting at the genetic level.

The concept of geno-, pheno- and normocopies.

Classifications of monogenic diseases: etiological (genetic), organ-systemic, pathogenetic.

Monogenic syndromes of multiple congenital malformations. General signs. Clinical examples. Ehlers-Danlos, Marfan syndromes, Adrenogenital syndrome. Cystic fibrosis. Hypothyroidism. Hereditary kidney disease. Hereditary skeletal diseases. Phacomatosis: general characteristics, classification. Clinic, genetics, diagnosis of neurofibromatosis, tuberous sclerosis. Prevention of neoplasia. Tactics of management of patients with phacomatosis. Oncogenetic syndromes (CSOs). Definition of the concept. Etiology and classification. Hereditary forms of neoplasia. The mechanism of CSO development, features of tumor growth. Ways of prevention and tactics of management of patients at CSOs.

Epigenetic diseases.

Topic 5. Hereditary kidney disease.

 Features of anatomy and physiology of kidneys and urinary system in children. Hereditary cystic kidney disease. Hereditary nephropathy. Secondary nephropathy associated with inherited metabolic diseases. Treatment and medical and genetic counseling. 

Topic 6. Systemic skeletal dysplasia. 

Congenital and hereditary diseases of the skeleton. Classification of systemic skeletal dysplasias (SCD): international and molecular. Clinic, genetics, diagnosis of wife's syndrome, diastrophic dysplasia, achondroplasia, imperfect osteogenesis, hypophosphatasia. Prenatal diagnosis of SCD. Treatment.

Topic 7. Hereditary metabolic diseases. Principles of treatment of hereditary diseases, rehabilitation and social adaptation.

Modern classification, brief description of groups, difficulties of causal classification. Scheme of pathogenesis of hereditary metabolic diseases.

Clinical manifestation and genetics of some forms of monogenic diseases with different types of inheritance (PKU, homocystinuria, galactosemia, glycogenosis, Gaucher disease, Neiman-Pick) Their frequency in the population, clinical forms and variants, types of mutations, pathogenesis, typical clinical picture, paraclinical and laboratory diagnostics, treatment, prognosis, rehabilitation, social adaptation.

Symptomatic and pathogenetic therapy. Principles of pathogenetic treatment as the main method of treatment of hereditary diseases. Etiotropic treatment. Genetically engineered approaches to the treatment of hereditary diseases. Genotherapy through somatic cells (principles, methods, results).

Topic 8. General characteristics of chromosomal diseases. Clinic of the main forms of chromosomal diseases.
Etiology and cytogenetics of chromosomal diseases. Classification of chromosomal diseases. Chromosomal aberrations and genomic mutations. Partial trisomies and monosomies. Complete and mosaic forms. Single parent disomies. Chromosomal imprinting. Age of parents and frequency of chromosomal diseases in children.

Pathogenesis of chromosomal diseases. Dependence of the severity of the clinical picture on chromosomal imbalance, the amount of eu- and heterochromatin involved in the process. Mechanisms of developmental disorders and developmental defects in chromosomal diseases: non-divergence in meiosis, impaired ovogenesis, decondensation of chromosomes in oocytes.

Lethal effects of chromosomal and genomic mutations (miscarriage, stillbirth, early infant mortality).

Developmental defects, involvement of various systems in the pathological process, craniofacial dysmorphia, delayed psychomotor development, mental retardation, endocrinopathy. Progressive course.

Features of clinical manifestations of individual syndromes: Down, Patau, Edwards, trisomy 8, trisomy 22, "cat's cry", Wolf-Hirschhorn, Shereshevsky-Turner, Klinefelter, trisomy X, polysomy Y. Population frequency. Features of pregnancy with chromosomal syndromes. Oncogenetic nature of chromosomal pathology. Possibilities of therapy and rehabilitation of patients. Prenatal diagnosis of chromosomal diseases.

Topic 9. General characteristics of mitochondrial pathology. Clinic, diagnosis, treatment.
General characteristics of mitochondrial pathology. Classification of mitochondrial diseases. Mitochondrial heredity Mitochondrial diseases caused by mutations in mitochondrial DNA. Diseases caused by deletions of mitochondrial DNA. Diseases caused by point mutations in mitochondrial DNA. Clinic, genetics, diagnosis, therapy of MERRF, MELAS syndromes. Pathology associated with defects in intergenomic communication - syndromes of multiple deletions of mitochondrial DNA, syndrome of deletion of mitochondrial DNA. Mitochondrial diseases caused by mutations in nuclear DNA. Diseases associated with defects of the respiratory chain .Diseases associated with impaired metabolism of lactic and pyruvic acids, Diseases caused by defects in beta-oxidation of fatty acids. Krebs cycle enzymopathy. Enzymopathy of the cycle of carnitine and enzymes involved in its metabolism. General principles of diagnosis and treatment of mitochondrial pathology. 

Topic 10. General characteristics of multifactorial diseases. Determination of genetic predisposition. Prevention measures.
The role of hereditary and environmental factors in the occurrence of common pathology of non-infectious etiology. General characteristics of multifactorial diseases: high frequency in the population; the nature of gender and age differences; features of the spread of predisposition genes and the prevalence of diseases in families.

The concept of predisposition. Genetic polymorphism of populations. Interaction of genetic predisposition and specific environmental conditions in the development of diseases. Specific mechanisms for the implementation of hereditary predisposition.

Monogenic predisposition: ecogenetic pathology, pharmacogenetic reactions, occupational diseases.

Polygenic predisposition as a result of the interaction of non-allelic genes. Genetics of multifactorial diseases: terminology, concept and content. Genealogical, twin and population-statistical methods in clinical and genetic analysis of multifactorial diseases. Features of collection, verification and interpretation of information. Dependence of the degree of risk of development of multifactorial diseases on the degree of affinity with the proband, severity of his condition, sex of the proband, population frequency, nature of work and living conditions. Empirical risk tables. Predisposition markers. High risk factors.

Congenital malformations of multifactorial origin.

Topic 11. Fundamentals of environmental genetics, pharmacogenetics.

The role of the environment in human evolution. Ecogenetic diseases. Etiology and pathogenesis. Classification. Nosological forms with various provoking factors (medicines, food, climate). Occupational diseases as ecogenetic in the case of small doses. Assessment of professional suitability from an ecogenetic point of view. Hereditary factors of susceptibility to infectious diseases. Hereditary pathological reactions to various drugs. 

Topic 12. Levels and ways of prevention of hereditary diseases. Medical and genetic counseling. Prenatal diagnosis. Screening programs.
Ethnic, geographical, social factors that cause differences in the prevalence of hereditary pathology. Genetic and demographic processes and the prevalence of hereditary diseases.

Types of prevention of hereditary diseases: primary, secondary and tertiary prevention. Prevention levels: pregametic, presygotic, prenatal and postnatal. Ways of preventive measures: management of penetrance and expressiveness; elimination of the embryo and fetus; family and childbirth planning; environmental protection. Forms of preventive measures: medical and genetic counseling; prenatal diagnosis; mass screening programs; "genetic" medical examination of the population (registers); environmental protection and control of mutagenicity of environmental factors.

Medical and genetic counseling (MGC) as a type of specialized medical care for the population. IGC as a medical opinion. Tasks of IGC and indications for referral of patients and their families to IGC. Prospective and retrospective counseling. Genetic risk, degree of risk. The concept of theoretical and empirical risk. Principles of genetic risk assessment in monogenic, chromosomal and multifactorial pathology. Methods of conducting IGC. Genetic risk calculations; communication of information to patients; assisting the family in making decisions. Deontological and ethical issues of IGC. Interaction of doctors at MGK. Organization of medical and genetic service in Ukraine. History of prenatal diagnostics. Prenatal diagnosis as a method of prevention. General indications for prenatal diagnosis.

Non-invasive methods of prenatal diagnosis. Ultrasound examination: principles, indications, timing, effectiveness of diagnosis of various diseases of the fetus, assessment of the condition of the placenta, amniotic sac. Determination of the level of biochemical markers (AFP, chorionic gonadotropin, etc.) in the serum of pregnant women as a screening for the detection of PVR and chromosomal diseases of the fetus.

Invasive methods. Methods of obtaining fetal material: chorionic and placentobiopsy, amniocentesis and cordocentesis. Indications, terms, contraindications and possible complications. Diagnosis of certain nosological forms.

Deontological and ethical issues that arise during prenatal diagnosis.

Screening programs. The essence of programs. Principles of selection of nosological forms subject to screening preclinical diagnosis. Characteristics of the main programs for the diagnosis of phenylketonuria, congenital hypothyroidism, adrenogenital syndrome. Diagnosis of heterozygous conditions in high genetic risk groups. Deontological issues of screening programs.

List of questions for the differential test
Heredity and pathology. The role of heredity in human pathology
Subject and tasks of medical genetics.

The value of genetics for medicine.

Frequency of congenital and hereditary pathology in different periods of ontogenesis.

The share of congenital and hereditary pathology in the structure of morbidity and mortality.

Variability of hereditary traits as a basis of pathology.

The role of heredity and environment in the development of pathology.

Classification of hereditary pathology.
Methods of medical genetics
The role of paraclinical research methods in the diagnosis of congenital and hereditary pathology.

Cytogenetic and molecular cytogenetic methods. Indications for cytogenetic studies.

Clinical and genealogical method.

Methods of compiling a pedigree.

Types of inheritance.

Mitochondrial heredity.

Biochemical methods. Indications for research.

Molecular genetic methods. Indications and possibilities of the method.
Propaedeutics of hereditary pathology
Semiotics of hereditary diseases.

Features of clinical manifestations of congenital and hereditary pathology.

General principles of clinical diagnosis of congenital and hereditary pathology.

Features of examination and physical examination of the patient and his family members.

Congenital malformations.

Congenital morphogenetic variants.

Syndromological approach in the diagnosis of congenital and hereditary pathology.
Monogenic and epigenetic diseases
Monogenic diseases. Definition of the concept. Etiology and classification.

General patterns of pathogenesis of monogenic pathology.

The main features of the clinical picture of monogenic pathology.

Clinical polymorphism of monogenic pathology and its causes.

Genetic heterogeneity of monogenic diseases.

Clinic, genetics and diagnosis of neurofibromatosis.

Clinic, genetics and diagnosis of congenital hypothyroidism.

Clinic, genetics and diagnosis of phenylketonuria.

Clinic, genetics and diagnosis of cystic fibrosis.

Clinic, genetics and diagnosis of Marfan syndrome.

Clinic, genetics and diagnosis of homocystinuria.

Clinic, genetics and diagnosis of adrenogenital syndrome.

Clinic, genetics and diagnosis of Ehlers-Danlos syndrome.

Clinic, genetics and diagnosis of ontogenetic syndromes.

Genomic imprinting. Definition of the concept.

Diseases of genomic imprinting. Etiology, pathogenesis, clinical forms.

Epigenetic diseases. 
Chromosomal diseases
Chromosomal diseases. Definition of the concept. Etiology and classification.

Effects of chromosomal abnormalities in ontogenesis.

Pathogenesis of chromosomal diseases.

General characteristics of chromosomal diseases.

Clinical and genetic characteristics of Patau syndrome.

Clinical and genetic characteristics of Edwards syndrome.

Clinical and genetic characteristics of Down syndrome.

Clinical and genetic characteristics of trisomy 22.

Clinical and genetic characteristics of Shereshevsky-Turner syndrome.

Clinical and genetic characteristics of polysomies by sex chromosomes.

Clinical and genetic characteristics of partial aneuploidy syndromes.

Clinical and genetic characteristics of microcytogenetic syndromes.

Factors of increased risk of giving birth to children with chromosomal diseases.
Mitochondrial diseases
General characteristics of mitochondrial pathology.

Classification of mitochondrial diseases.

Mitochondrial heredity.

General principles of diagnosis and treatment of mitochondrial pathology.

Mitochondrial diseases caused by mutations in mitochondrial DNA.

Clinic, genetics, diagnosis, therapy of Cairns-Sayre syndrome.

Clinic, genetics, diagnosis, therapy of MELAS syndrome.

Clinic, genetics, diagnosis, therapy of MERRF syndrome.

Clinic, genetics, diagnosis, therapy of Leber syndrome.

Clinic, genetics, diagnosis, therapy of Pearson's syndrome.

Mitochondrial diseases caused by mutations in nuclear DNA.
Diseases with hereditary predisposition
Diseases with hereditary predisposition. Definition of the concept. General characteristics.

Monogenic and polygenic forms of diseases with hereditary predisposition.

Mechanisms of development of diseases with hereditary predisposition.

The value of hereditary predisposition in general human pathology.

Hereditary pathological reactions to the action of external factors.
Prevention of hereditary pathology. Medical and genetic counseling and prenatal diagnosis
Prevention of congenital and hereditary pathology. Types of prevention.

Genetic bases of prevention of congenital, hereditary and multifactorial pathology.

Prevention levels.

Family planning and preconception prevention.

Environmental protection as a component of prevention.

Medical and genetic counseling (MGC).

General provisions and indications for IGC.

Functions of the geneticist at MGK.

The effectiveness of IGC.

Prenatal diagnosis (PD). General questions. Indication. Terms of carrying out.

Mass and selective ultrasound screening of pregnant women.

Non-invasive methods of PD. Methods. Indication. Terms of carrying out. Possibilities of the method.

Invasive methods of PD. Methods. Indication. Terms of carrying out. Possibilities of the method. Contraindication. Possible complications.

Preclinical diagnosis and preventive treatment.

Screening programs. Mass and selective screening programs.

Genetic monitoring of congenital and hereditary pathology. 
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Discipline policy and values.
In order to successfully complete the relevant course, it is necessary to regularly attend practical classes; to have theoretical preparation for practical classes according to the subject; not to be late and not to miss classes; perform all necessary tasks and work in each lesson; be able to work with a partner or in a group; contact the curators of the course on various issues on the subject of classes and receive it when you need it.

Students can discuss different tasks, but their performance is strictly individual. It is not allowed to write off, use various software, tips, use a mobile phone, tablet or other electronic gadgets during classes for purposes other than the educational process. Students are not allowed to be late for practical classes.

Curation of patients is possible provided that students have the appropriate form of clothing, a health book with a mark on vaccination against diphtheria, the results of the examination for the stress of immunity to measles (or a mark on vaccination).

Students with special needs can meet with the teacher or warn him before the start of classes, at the request of the student it can be done by the head of the group. If you have any questions, please contact the teacher.

Students' participation in research and conferences on this topic is encouraged.

All students of KhNMU are protected by the Regulations on Prevention, Prevention and Settlement of Cases Related to Sexual Harassment and Discrimination at Kharkiv National Medical University, designed to define an effective mechanism for resolving conflict situations related to discrimination and sexual harassment. This Regulation is developed on the basis of the following normative legal acts of Ukraine: the Constitution of Ukraine; Law of Ukraine "On Education"; Law of Ukraine "On Higher Education"; Law of Ukraine "On Principles of Preventing and Combating Discrimination in Ukraine"; Law of Ukraine "On Ensuring Equal Rights and Opportunities for Women and Men"; Convention for the Protection of Human Rights and Fundamental Freedoms; Convention for the Suppression of Discrimination in Education; Convention on the Elimination of All Forms of Discrimination against Women; General Recommendation № 25 to paragraph 1 of Article 4 of the Convention on the Elimination of All Forms of Discrimination against Women; General Comment № 16 (2005) “Equal rights for men and women to enjoy economic, social and cultural rights” (Article 3 of the International Covenant on Economic, Social and Cultural Rights; UN Economic, Social and Cultural Rights Committee); Recommendations on education in the spirit of international understanding, cooperation and peace and education in the spirit of respect for human rights and fundamental freedoms (UNESCO); The concept of the State social program to ensure equal rights and opportunities for women and men for the period up to 2021. Kharkiv National Medical University provides education and work that is free from discrimination, sexual harassment, intimidation or exploitation. The University recognizes the importance of confidentiality. All persons responsible for the implementation of this policy (staff of deans, faculties, institutes and the Center for Gender Education, members of the student government and ethics committee, vice-rector for research and teaching) are confidential about those who report or accuse of discrimination. or sexual harassment (except where the law requires disclosure and / or when disclosure by the University is necessary to protect the safety of others).

KhNMU creates a space of equal opportunities free from discrimination of any national, racial or ethnic origin, sex, age, disability, religion, sexual orientation, gender, or marital status. All rights, privileges, programs and activities granted to students or staff of the University apply to all without exception, provided they are properly qualified. The anti-discrimination policy and the policy of counteracting sexual harassment of KhNMU are confirmed by the Code of Corporate Ethics and the Charter of KhNMU.
The behavior in the classroom
It is important for students to follow the rules of good behavior at the university. These rules are common to all, they also apply to all faculty and staff, and are not fundamentally different from the generally accepted norms.

During classes 

• allowed:

· leave the audience for a short time if necessary and with the permission of the teacher;

· drink soft drinks;

· take photos of presentation slides;

· take an active part in the class.

• prohibited:

- eat (except for persons whose special medical condition requires another - in this case, medical confirmation is required);

- smoking, drinking alcohol and even low-alcohol beverages or drugs;

- use obscene language or use words that offend the honor and dignity of colleagues and faculty;

- gambling;

- damage the material and technical base of the university (damage inventory, equipment; furniture, walls, floors, litter the premises and territories);

- shouting, shouting or listening to loud music in classrooms and even in corridors during classes.
Plagiarism and academic integrity
The Department of Medical Genetics maintains zero tolerance for plagiarism. Students are expected to constantly raise their awareness of academic writing. The first lessons will provide information on what to consider plagiarism and how to properly conduct research and scientific research.
Occupational Health
The first lesson of the course will explain the basic principles of labor protection by conducting appropriate training. It is expected that every higher education seeker should know where the nearest evacuation exit to the audience, where the fire extinguisher is, how to use it, etc.

Procedure for informing about changes in the syllabus: necessary changes in the syllabus are approved by the methodical commission of KhNMU on the problems of professional training of therapeutic profile and published on the site of KhNMU, the site of the Department of Medical Genetics of KhNMU.
Evaluation policy
Organization of current control. Teachers make sure that each student receives the necessary competence in the areas included in the topics of practical classes. Assimilation of the topic (current control) is controlled in a practical lesson in accordance with specific goals. The following tools are used to assess the level of preparation of students: tests, solving situational problems, interpretation and evaluation of laboratory tests, methods of prescribing therapy, monitoring the acquisition of practical skills. Assessment of current learning activities (CPA) in each practical lesson is carried out on the traditional 4-point scale: "excellent", "good", "satisfactory" and "unsatisfactory".

Grade from the discipline. To receive credit for the course of Medical Genetics, it is necessary to attend all practical classes, to have the necessary level of knowledge on the topics of classes. The number of points received by a student per course depends on the level of knowledge, the degree of mastery of practical skills.

- Current - current educational activities.

- Final - differentiated test.
Assessment of students' independent work. Independent work of students, which is provided by the topic of the lesson along with the classroom work, is assessed during the current control of the topic in the relevant lesson.
Assessment of individual student tasks carried out for the performance of the teacher's tasks (report of the abstract in a practical lesson, report at clinical conferences on the basis of the department, writing abstracts, articles, participation in competitions and conferences) - 1 point
Differentiated credit – conducted by a teacher of the academic group in the last lesson of the discipline. Admission to the test is determined in the points of current educational activity, namely: minimum 70 points, maximum - 120 points. Directly differentiated test is evaluated: minimum - 50 points, maximum - 80 points. The grade in the discipline is the sum of points for the current educational activity and differentiated credit in points: minimum - 120 points, maximum - 200 points and corresponds to the national scale and ECTS scale.

During the assessment of mastering each subject of the discipline (SOD) and the final lesson (FC) the student is graded according to the traditional 4-point system: "excellent", "good", "satisfactory" and "unsatisfactory".

The final score for current learning activities (SOD) and final classes (FC) is defined as the arithmetic mean of traditional grades for each class and FC, rounded to 2 decimal places and listed in a multi-point scale according to table. 1.

Recalculation of the average score on IPA and software for disciplines that end with a differential test is carried out in accordance with Table 1. The minimum number of points that a student must gain for admission to the differential test or exam - 70 points, the minimum positive grade on the differential test 50 points, maximum - 80 points. The maximum score for differentiated credit is 200 points, the minimum is 120 points. 
Таблиця 1

Recalculation of the average score for current activities in a multi-point scale

(for disciplines that end with a differential test or exam)
	4-point scale
	200-point scale
	
	4-point scale
	200-point scale

	5
	120
	
	3.91-3,94
	94

	4.95-4,99
	119
	
	3.87-3,9
	93

	4.91-4,94
	118
	
	3.83- 3,86
	92

	4.87-4,9
	117
	
	3.79- 3,82
	91

	4.83-4,86
	116
	
	3.74-3,78
	90

	4.79-4,82
	115
	
	3.7- 3,73
	89

	4.75-4,78
	114
	
	3.66- 3,69
	88

	4.7-4,74
	113
	
	3.62- 3,65
	87

	4.66-4,69
	112
	
	3.58-3,61
	86

	4.62-4,65
	111
	
	3.54- 3,57
	85

	4.58-4,61
	110
	
	3.49- 3,53
	84

	4.54-4,57
	109
	
	3.45-3,48
	83

	4.5-4,53
	108
	
	3.41-3,44
	82

	4.45-4,49
	107
	
	3.37-3,4
	81

	4.41-4,44
	106
	
	3.33- 3,36
	80

	4.37-4,4
	105
	
	3.29-3,32
	79

	4.33-4,36
	104
	
	3.25-3,28
	78

	4.29-4,32
	103
	
	3.21-3,24
	77

	4.25- 4,28
	102
	
	3.18-3,2
	76

	4.2- 4,24
	101
	
	3.15- 3,17
	75

	4.16- 4,19
	100
	
	3.13- 3,14
	74

	4.12- 4,15
	99
	
	3.1- 3,12
	73

	4.08- 4,11
	98
	
	3.07- 3,09
	72

	4.04- 4,07
	97
	
	3.04-3,06
	71

	3.99-4,03
	96
	
	3.0-3,03
	70

	3.95- 3,98
	95
	
	Less then 3
	Not enough


Students who have completed all types of work provided for in the curriculum and scored at least the minimum number of points in the study of sections are admitted to the differentiated test.

The form of differentiated credit is standardized and includes control of theoretical (test control) and practical training (demonstration of student skills, solving structured situational problems).

Test control includes 50 test tasks.

Students perform practical skills at the patient's bedside (assessment of the general condition of the sick child, analysis of anamnesis data, objective examination and determination of clinical changes by organs and systems, justification of preliminary diagnosis, treatment, emergency measures, etc.).

Solving a complex structured situational problem, which includes the interpretation of laboratory and instrumental research data, substantiation of clinical diagnosis, determination of therapeutic tactics, appointment of treatment or emergency care.

Differentiated credit for a discipline or part of it is a process during which the following are checked for the course:

- level of theoretical knowledge;

- development of creative thinking;

- skills of independent work;

- competencies - the ability to synthesize the acquired knowledge and apply them in solving practical problems.

Differentiated credit is conducted by the teacher of the group at the last practical lesson, and for the session a schedule is set, approved by the rector of KhNMU, indicating the specific dates of the exams.

Assessment in the discipline is the current educational activity (consists of the total number of points during the academic semester, which can be assessed from 70 to 120 points) + differentiated credit (consists of assessment of practical skills, laboratory and instrumental research methods and situational problems) = 120 points + 80 points = 200 points.

Table 2

Correspondence of grades on a 200-point scale, four-point "national" and ECTS scale
	Score on a multi-point (200) scale
	Assessment on the ECTS scale
	Score on a four-point "national" scale

	From 180 to 200 points
	A
	perfect

	From 160 to 179 points
	B
	fine

	From 150 to 159 points
	C
	fine

	From 130 to 149 points
	D
	satisfactorily

	From 120 to 129 points
	E
	satisfactorily

	Below 120 points
	F, Fx
	unsatisfactorily
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