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1. Description of the course
	Name of indicators
	Speciality, educational-qualification level
	Characteristics of the course

	
	
	full-time education

	Credits – 6,5
	Speciality: 8.12020101 -"Pharmacy "

	Obligatory

	
	
	Year of study


	
	
	2nd
	3rd

	Modules – 2
	
	Semester

	Content module – 4
	
	5th
	6th

	
	
	Lectures

	Total number of hours – 195 
	
	

	Weekly hours for full-time:

classroom – 3
self-learning – 2
	Educational-qualification level: master

	20 hours
	18 hours

	
	
	Practical training

	
	
	40 hours
	36 hours

	
	
	Self-contained work

	
	
	 45 hours
	36 hours

	
	
	Type of control 

	
	
	exam
	exam


Note.

The ratio of hours of classes to independent and individual work is (%):

for full-time –   67 : 33

2. Structure of the course
	Names of content modules and topics
	Number of hours


	
	full-time education

	
	Total
	including

	
	
	lectures

	practical classes
	s. w.

	1
	2
	3


	4
	5

	Module 1

	Content module 1.General microbiology. The concept of microbiology. The morphology of microorganisms. Physiology of microorganisms. The microflora of humans and the environment. Phytopathogenic microorganisms. Microbial contamination of drug products.

	Topic 1. Definition of microbiology. The morphology of prokaryotes. Microbial world: prokaryotes. Principles of classification and taxonomy of microorganisms. Methods microscopy: light, darkfield, phase contrast, fluorescence, electron (unit designation, the possibility of increasing). Basic shapes, sizes, structural features of microorganisms (bacteria, actinomycetes, mycoplasma, rickettsia, chlamydia). Polymorphism of microorganisms. L-shaped microorganisms. 
	9
	1
	4
	4

	Topic 2. Eukaryotes morphology. Eukaryotes (protozoa, fungi). Basic shapes, sizes, structural features of protozoa, fungi.
	7
	2
	1
	4

	Topic 3. The morphology and biology of viruses. RNA, DNA-containing viruses. Principles of classification and taxonomy of viruses. Major taxonomic categories: family, genus. Morphology and ultrastructure of viruses. Bacteriophages. The chemical composition of viruses. Types of interaction of viruses with cells. Temperate and virulent phages. Reproduction of viruses. The cultivation of viruses.
	7
	2
	4
	1

	Topic 4. Physiology of prokaryotes. Chemical composition and functions of the individual components: water, proteins, nucleic acids, carbohydrates, lipids, and minerals. The enzymes of microbes: the classification of (exo-and endo-, constitutive, inducible, enzymes of aggression. Research Methods of enzymatic activity, use, identification of microorganisms. The concept of engineering enzimologii. Nutrition and cultivation of microorganisms. Mechanisms and types of food (auxotrophs, autotrofy, heterotrophs, phototrophs, hemotrofy). Classification of culture media. Growth factors. Features culturing rickettsia, chlamydia and viruses. Pigment. Types of respirations: obligate aerobes, microaerofiles, facultative and obligate anaerobes. Growth and reproduction of microorganisms. Stages of the selection of a pure culture. Characteristic colonies. Features reproduction of actinomycetes, mycoplasma, rickettsia, chlamydia.
	8
	2
	4
	2

	Topic 5. Genetics of microorganismsTypes of variation: genotypic, phenotypic. Mutations. Genetic recombination: conjugation, transduction and transformation. Extrachromosomal inheritance factors (plasmids), their role in the resistance. Heterologous populations of microorganisms. Types and mechanisms of population variability. The concept of dissociation of the bacteria. Microbiological basis of genetic engineering and biotechnology. 
	5
	
	1
	4

	Topic 6. The action of physical, chemical and biological agents on microorganisms. Asepsis, antisepsis, preservation, disinfection, sterilization. Disinfectants and antiseptics. Methods of sterilization.
	5
	
	1
	4

	Topic 7. The microflora of the environment. The concept of gnotobiologii. Natural microbiocenoses and forms a symbiosis, antibiosis. Microflora of soil, water and air. Sanitary-indicative microorganisms. The principles of sanitary microbiology research. Indication of pathogenic microbes in the environment, the determination of total microbial contamination and identification of sanitary-indicative microorganisms. Microbiological aspects of the environment.
	3
	1
	
	2

	Topic 8. Normal microflora of the human body, endogenous and exogenous microflora of the human body. Role of normal microflora of the human body and physiological preparations for the resumption. Eubiotics. 
	4
	
	1
	3

	Topic 9. Phytopathogenic microorganisms. Microbial spoilage of herbal raw materials. Epifites microflora. Diseases of medicinal plants and ways of combating phytopathogenic microorganisms. Sources and routes of microbial contamination of herbal raw materials.
	3
	1
	2
	

	Topic 10 Microbial contamination of drug products. Methods for determination of microbial contamination. Sources and routes of microbial contamination of drug products. 
	2
	
	2
	

	Together for content module 1
	53
	9
	20
	24

	Content module 2. Fundamentals of chemotherapy. The doctrine of the infection. The doctrine of immunity. Immunodiagnosis, immunotherapy and immunoprophylaxis of infectious diseases. Allergy.

	Topic 11. Fundamentals of chemotherapy. The main groups of chemotherapy drugs, mechanism of action, applications. Chemotherapy of infectious diseases. Chemotherapeutic index. 
	3
	1
	2
	

	Topic 12. Antibiotics: classification, mechanism and spectrum of activity. Side effects of antibiotics. Methods for determining the sensitivity of microorganisms to antibiotics. Resistance of bacteria. 
	3
	1
	2
	

	Topic 13. The doctrine of the infection. Pathogenic or disease-causing microbes. Definition of "pathogenicity", "virulence". Units of virulence. Characterization of pathogenicity factors. The role of the microbe, microorganism, the environment in causing infectious disease. Antroponoznye, zoonotic infectious diseases. Mechanisms and modes of transmission. The dynamics of infectious disease. Forms of infectious disease. The concept of an epidemic, pandemic, endemic, sporadic incidence of hospital infections. Experimental infection.
	8
	2
	4
	2

	Topic 14. Immunity. Immunodiagnosis of infectious diseases. Nonspecific resistance of the organism. Phagocytosis. Types of immunity. Humoral factors of natural immunity. Classification, inductors, the mechanism of formation, biological functions (antiviral, anticancer, immune-, radioprotective). Structure and function of the immune system. Immunocompetent cells. T-lymphocytes, ontogenesis. B-lymphocytes, ontogenesis. Subpopulation of B cells. Cooperation between immunocompetent cells in the immune response. Antigens as inducers of immune responses. Complete antigens, haptens. Ad'yuvanty. Antigenic structure of microorganisms. The concept of human antigens. Histocompatibility antigens of man. Antibody as a product of the immune response. Structure and function of immunoglobulins. The mechanism of interaction of antibodies with antigens. Classes of immunoglobulins, their structure and properties. The concept of polyclonal and monoclonal antibodies. Hybridomas as producers of monoclonal antibodies. Primary and secondary immune response. Immunological tolerance: the natural and acquired. Immunodiagnosis. Serological reactions (antigen-antibody reaction). Characteristics of serological tests: specificity, sensitivity, two-phase nature, the reverse. Reaction mechanism. The practical use of serological reactions: identification of the antigen, the diagnostic detection of antibodies. The main components of serological tests. 
	20
	3
	4
	13

	Topic 15. Immunobiological preparations for the prevention and treatment of infectious diseases. Vaccine. Modern classification of vaccines. Manufacturing processes, performance evaluation and control. Associated vaccine. Adjuvants. Autovaccines, vaccine therapy. 
	9
	2
	4
	3

	Topic 16. Serums. Seroprevention and whey treatment. Homologous and heterologous serum. Antitoxic, antibacterial, antiviral immune serum. Immunoglobulins (normal and directional). Allergy. 
	9
	2
	4
	3

	Together for content module 2
	52
	11
	20
	21

	Hours in general module 1
	105
	20
	40
	45

	Module 2

	Content module 3. Causative agents of bacterial, rickettsial, micoplazma's diseases.

	Topic 17. Pathogens of esherihisis, shigellosis, typhoid and paratyphoid A and B, food poisoning, cholera. Classification and general characteristics. Pathogenic Escherichia serovars and their differentiation. Role in human pathology. Methods of microbiological diagnostics coliinfections. Prevention. Shigella. Classification. Biological properties. Role in human pathology. Pathogenesis of dysentery, the role of toxins and enzymes pathogenicity. Immunity. Methods for microbiological diagnosis of dysentery. Specific therapy. Salmonella. Classification by Kauffmann-White. Pathogenicity for humans and animals. Salmonella - causative agents of typhoid and paratyphoid A and B. The biological properties. Antigenic structure. Pathogenesis of disease. Methods for microbiological diagnosis. Immunity. Specific prophylaxis and therapy. Vibrio cholerae. Biological properties, biovar. The classification of vibrios by Heiberg. Pathogenicity factors. Toxins and their characteristics. Pathogenesis and immunity in cholera. Methods for microbiological diagnosis. Specific prevention and treatment of cholera. 
	7
	2
	4
	1

	Topic 18. Of tuberculosis, of diphtheria. Mycobacteria. Classification. Features of the chemical composition, resistance. Pathogenicity factors. Pathogenesis. Features of immunity and allergic reactions. Methods for microbiological diagnosis. Antimicrobials. Specific prophylaxis. Corynebacterium. Classification. The causative agent of diphtheria. Properties. Resistance. Biovar. Pathogenicity factors. Pathogenesis and immunity in diphtheria. Bacteriocarrier. Methods for microbiological diagnosis. Specific prophylaxis and therapy.
	6
	2
	4
	

	Topic 19. Causes of meningitis, whooping cough, Legionnaires. Neisseria. Meningococci. Biological properties, classification. Pathogenesis and diagnosis of microbial diseases and meningococcal bacteria carrying. Bordetely. Classification. Biological properties. The causative agent of whooping cough. Morphological, cultural, antigenic properties. Pathogenesis and immunity. Methods for microbiological diagnosis. Specific prevention and treatment of pertussis.  Legionella. Classification. Characterization of biological properties. Ecology. The spread in the environment. Pathogen Legionnaires' disease. Properties. Antigenic structure. Pathogenesis. Methods for microbiological diagnosis. Prevention. 
	4
	1
	1
	2

	Topic 20. Causes of tetanus, gas anaerobic infection, botulism. Clostridium. Classification. Ecology. Properties. Resistance to environmental factors. Toxigenicity. Clostridium tetanus. Properties. Pathogenicity factors, toxins. Pathogenesis. Antitoxic immunity. Methods for microbiological diagnosis. Specific treatment and prevention.  Clostridium - anaerobic pathogens of wound infections. Species. Properties. Pathogenicity factors, toxins. Pathogenesis. Antitoxic immunity. Methods for microbiological diagnosis. Specific treatment and prevention. Clostridium botulinum. Properties. Pathogenicity factors, toxins. Pathogenesis. Antitoxic immunity. Methods for microbiological diagnosis. Specific treatment and prevention. 
	5
	1
	1
	3

	Topic 21. Gonorrhoea, syphilis, chlamydia, mycoplasma. Gonococci. Biological properties. Pathogenicity for humans, variability. Acute and chronic gonorrhea. Immunity. Methods for microbiological diagnosis of gonorrhea. Prevention and treatment of gonorrhea and specific gonoblenoreya. Spirochetes. General characteristics of the family spirohetatsiya. Classification. Treponemes. Morphological, cultural properties. Pathogenesis and immunogenesis. Methods of microbiological diagnosis and specific therapy. Chlamydia. Classification. Ecology. Biological properties. Resistance. Antigenic structure. Pathogenicity factors. The causative agent of ornithosis. Pathogenicity for humans and animals. Pathogenesis and immunity. Microbiological diagnosis. Antimicrobials. Prevention. The causative agent of trachoma. Pathogenicity for humans. Microbiological diagnosis. Antimicrobials. Prevention. Mycoplasmas. General characteristics. Classification. Biological properties. Mycoplasmas - agents of pneumonia, acute respiratory infections, urethritis, endocarditis. Pathogenesis, immunity. Microbiological diagnosis. Antimicrobials. Prevention. 
	7
	2
	4
	1

	Topic 22. Causes of Zoonotic Diseases: plague, tularemia, anthrax, brucellosis, campylobacteriosis, leptospirosis.  The causative agent of plague. Properties. Resistance. Pathogenicity for humans and animals. Pathogenicity factors. Pathogenesis. Immunity. Methods for microbiological diagnosis. Specific treatment and prophylaxis of anthrax. The causative agent of tularemia. Biological properties. Pathogenesis, immunity, methods of microbiological diagnosis and specific prevention of tularemia.  Bacilli. Classification. Ecology. The causative agent of anthrax. Properties. Resistance. Pathogenicity for humans and animals. Pathogenicity factors. Pathogenesis. Immunity. Methods for microbiological diagnosis. Specific treatment and prophylaxis of anthrax. Brucella. Classification. Biological properties. Morphological, cultural and biochemical characteristics. Antigenic structure. Differentiation of Brucella. Pathogenicity for humans and animals. Pathogenicity factors. Pathogenesis and immunity in brucellosis. Methods for microbiological diagnosis. Specific prophylaxis and therapy. Helicobacter (Campylobacter). Classification. Properties. Species. Pathogenicity for humans. Microbiological diagnosis. Prophylaxis and therapy. Leptospira. Classification. Activators of leptospirosis. Properties. Serogroup Leptospira serovars and. Pathogenicity for humans and animals. Pathogenesis and immunity. Methods for microbiological diagnosis. Specific prophylaxis. 
	6
	1
	1
	4

	Topic 23. Pathogens crummy endemic tick-borne relapsing fever. Borrelia. The causative agent of epidemic relapsing fever. Pathogenesis and immunity. Methods for microbiological diagnosis. Specific prophylaxis. Rickettsiae. General characteristics and classification. Rickettsiae - agents of epidemic typhus and Brill-Zinsser disease, endemic typhus, tick-borne typhus (North Asian rickettsiosis). Ecology. Biological properties. The host and vectors. Resistance. Antigenic structure. Toxin. Pathogenicity for humans and animals. Immunity. Methods for microbiological diagnosis of rickettsioses. Antimicrobials. Specific prophylaxis. 
	3
	
	
	3

	Topic 24. Pathogens of inflammatory and nosocomial infections. Gram-positive pyogenic cocci: staphylococci, streptococci. Opportunistic bacteria Bacillus: Pseudomonas aeruginosa, Proteus, Klebsiella. Staphylococci. Classification. Biological properties. The role of staphylococci in human pathology. Pathogenesis caused by their processes. Role in the development of nosocomial infections. Methods for microbiological diagnosis of staphylococcal infections. Immunity and its features. Preparations for specific prophylaxis and therapy. Streptococci. Classification. Biological properties. Toxins, enzymes, pathogenicity. Role in human pathology. The pathogenesis of streptococcal diseases. Immunity. Methods for microbiological diagnosis of streptococcal infections. Pseudomonas. Classification. Ecology. Resistance. Pseudomonas aeruginosa. Biological properties. Pathogenicity factors. Role in the development of nosocomial infections. Microbiological diagnosis. Proteas. Species. Etiologic and pathogenetic role of Proteus in purulent and mixed infections, nutritional diseases. Role in nosocomial infections. Microbiological diagnosis.  Klebsiella. Characteristics of Klebsiella ozeny and rinoskleromy. Microbiological diagnosis and rinoskleromy ozeny. Klebsiella pneumonia and its role in human pathology. 
	9
	1
	4
	4

	Together for content module 3
	47
	10
	19
	18

	Content module 4. Causative agents of viral, fungal and protozoal diseases. 



	Topic 25. Causes of influenza, parainfluenza, mumps, measles, respiratory syncytial virus. Family Orthomyxoviridae. General characteristics and classification.  Human influenza virus. The structure and chemical composition of the virion. Features of the genome. Cultivation. Sensitivity to physical and chemical factors. Characterization of antigens. Hemagglutinin, neuraminidase, matrix and nucleoprotein antigens, their localization, structure, classification, functional activity. Classification of human influenza viruses. Types of antigenic variation, its mechanisms. The pathogenesis of influenza. The value of the secondary microflora. Immunity. Laboratory diagnosis. Specific prevention and treatment. Paramyxovirus (family Paramyxoviridae). General characteristics and classification. The structure of the virionAntigens. Cultivation. Sensitivity to physical and chemical factors. 
	6
	1
	4
	1

	Topic 26. Family paramyxoviruses: parainfluenza viruses, human virus of mumps. Role in human pathology. Immunity. Special prevention. Family morbiliviruses: measles virus. Biological properties. The pathogenesis of the disease. Immunity and specific prophylaxis. Family pnevmoviruses: respiratory syncytial virus. Biological properties. The pathogenesis of the disease. Immunity.
	2
	
	
	2

	Topic 27. The causative agent of rubella, adenovirus. Togavirusy (family Togaviridae) (environmental group arboviruses). General characteristics and classification. The structure of the virion. Antigens. Cultivation. Sensitivity to physical and chemical factors. Rubella virus. General characteristics. Role in human pathology. Laboratory diagnosis. Adenoviruses  General characteristics and classification. The structure of the virion. Antigens, their localization and specificity. Cultivation. Sensitivity to physical and chemical factors. Pathogenesis of disease. Persistence. Oncogenic serotypes of adenovirus. Laboratory diagnosis, specific prophylaxis and treatment. 
	3
	1
	
	2

	Topic 28. Pathogens polio, hepatitis A. Picornavirus (family Picornaviridae). General characteristics and classification. Enteroviruses. Polio virus. Characteristics of the virion. Antigens. Cultivation. Sensitivity to physical and chemical factors. Pathogenesis of poliomyelitis. Immunity. Laboratory diagnosis. Specific prophylaxis and therapy. Enterovirus 72 - hepatitis A virus biological properties. The pathogenesis of the disease. Immunity. Laboratory diagnosis. Approaches to specific prevention.
	4
	1
	3
	

	Topic 29. Causes of viral hepatitis B, AIDS, herpes. Family Hepadnaviridae. General characteristics and classification. History of hepatitis B virus research. The structure of the virion. Surface antigen particles Dana NVs. Sensitivity to physical and chemical factors. Features of the pathogenesis of the disease. Persistence. Immunity. Microbiological diagnosis, methods of detection and diagnostic value of markers of hepatitis B (antigens and antibodies). Specific prevention and treatment. Retroviruses (family Retroviridae). General characteristics and classification. Human immunodeficiency virus (HIV). The structure and chemical composition of the virion. Features of the genome. Antigenic variability and its mechanisms. Classification of pathogens. The origin and evolution. Cultivation stage of interaction with sensitive cells. Sensitivity to physical and chemical factors. The pathogenesis of HIV infection. Target cells in the body, characteristic of surface receptors. Acquired immunodeficiency syndrome (AIDS). The mechanism of immunosuppression. AIDS-related infections. Laboratory diagnosis. Treatment. Herpes (family Herpesviridae). General characteristics and classification. The structure of the virion. Antigens. Cultivation. Sensitivity to physical and chemical factors. Herpes viruses, pathogenic for man: varicella zoster, cytomegalovirus, Epstein-Barr virus - causative agent of infectious mononucleosis, cancer, diseases of man. Human herpes virus type 6. Biological properties. Role in human pathology. The mechanism of persistence of herpes virus. Laboratory diagnosis, prevention and treatment of herpes infections. 
	8
	1
	4
	3

	Topic 30. Causes of rabies encephalitis. Rhabdovirus. General characteristics and classification. The rabies virus. Biological types. The structure of the virion. Cultivation. Sensitivity to physical and chemical factors. Pathogenicity for humans and animals. Pathogenetic features of the disease. Intracellular inclusions (Negri bodies Babesha-). Laboratory diagnosis. Specific prophylaxis. Flaviviruses(environmental group arboviruses). Virus encephalitis. Biological properties, environmental pathogen variants. Distribution in nature. The mechanism of transmission to man. Pathogenesis and immunogenesis. Laboratory diagnosis, specific prophylaxis and treatment. 
	4
	1
	1
	2

	Topic 31. Pathogens dermatomycoses, deep mycosis, candidiasis, actinomycosis. Pathogenic fungi. Dermatophytes - causative agents of dermatomycoses (epidermatofitiya, trichophytia, microsporia, crusted ringworm). Properties. Pathogenicity for humans. Microbiological diagnosis. Antimicrobials. Activators of deep mycoses: chromomycosis, cryptococcosis. Properties. Pathogenicity for humans. Microbiological diagnosis. Antimicrobials. Yeastlike fungi of the genus Candida. Properties. Pathogenicity for humans. Factors that contribute to candidiasis (dysbiosis, etc.). Microbiological diagnosis. Antimicrobials. Prevention. Pathogens of penitsillinosis, aspergillosis. Properties. Pathogenicity for humans. Actinomycetes. General characteristics of the genus of actinomycetes. The causative agent of actinomycosis. Ecology. Resistance. Properties. The pathogenesis of the disease. Immunity. Methods for microbiological diagnosis. chemotherapeutic agents. Immunotherapy. Prevention. 
	8
	2
	4
	2

	Topic 32. Pathogens amebiasis, balantidiasis, giardiasis. Pathogenic protozoa. Amoebas, balantidium, Giardia. Classification. Ecology. Biological properties. Properties. Pathogenesis and diagnosis of microbial diseases. Antimicrobials. Prevention. 
	3
	
	1
	2

	Topic 33. Causes of trypanosomiasis, malaria. Pathogenic protozoa. Classification. Ecology. Biological properties. Trypanosomes. Properties. Pathogenesis and diagnosis of microbial diseases. Antimicrobials. Prevention. Plasmodium malaria. Development cycles. Pathogenesis and immunity. Microbiological diagnosis. Antimicrobials. Prevention. 
	2
	
	
	2

	Topic 34. Causes of trichomoniasis, toxoplasmosis, leishmaniasis.  Trichomonas, Toxoplasma, leishmania. Properties. Pathogenesis and diagnosis of microbial diseases. Antimicrobials. Prevention.
	3
	1
	
	2

	Together for content module 4
	43
	8
	17
	18

	Hours in general module 2
	90
	18
	36
	36

	In total
	195
	38
	76
	81

	3. Topics of lectures
№
	Theme
	Number of hours


	1
	Physiology of bacteria. Chemical composition of bacterial cell. Nutrition and growth of bacteria. Methods of isolation and cultivation of aerobic and anaerobic bacteria. Enzymes of microbes. Respiration.
	2

	2
	Morphology and biology of viruses.
	2

	3
	Microbes in the environment. Microflora of soil, water and air. Phytopathogenic microbes. Methods of the microbiological control.
	2

	4
	Study about infection.
	2

	5
	Antimicrobial chemotherapy. Chemotherapeutic drugs. Antibiotics. Side effects of antimicrobial medicines.
	2

	6
	The fundamentals of immunology. Innate (non-specific) and specific immunity. Immune system.
	2

	7
	Immunobiological drugs for prophylaxis and therapy of infectious diseases. Concept about immunobiotechnology. Vaccines. Immune serum.
	4

	8
	Methods of laboratory diagnosis of bacterial infections. Methods of laboratory diagnosis of viral infections.
	2

	9
	Morphological and biological characteristics of fungi and actinomycetes. Morphological and biological characteristics of Protozoa.
	2

	10
	Ethiology of a typhus and paratyphus and alimentary toxinfections, a cholera.
	2

	11
	Ethiology of a tuberculosis, a diphtheria.
	2

	12
	Ethiology of a gonorrhea, a lues, a chlamidious.
	2

	13
	Ethiology of a zoonosis infection contaminations: leptospirosis, rabies.
	1

	14
	Pathogenic clostridium.
	1

	15
	Comparative characteristics of viral hepatitis.
	1

	16
	AIDS and AIDS-related infections.
	1

	17
	The causative agents of influenza.
	1

	18
	The causative agents of viral respiratory infections: measles, rubella.
	1

	19
	Pathogenic fungi - pathogens candidiasis.
	1

	20
	The causative agents of tinea.
	1

	21
	Pathogens protozoal infections.
	1

	22
	Hospital infections.
	1

	23
	Biosecurity and Bioterrorism.
	1

	24
	Infectious agents in somatic pathology.
	1

	
	In total
	38


4. Topics of practical classes
	№
	Theme
	Number of hours


	1
	Classification of microorganisms. Microscopic techniques. Morphology and structure of bacteria. Tinctorial properties of microorganisms. 
	4

	2
	Physiology of microorganisms. Chemical composition of bacterial cell. Nutrition and growth of bacteria. Methods of isolation and cultivation of aerobic and anaerobic bacteria. Enzymes of microbes. Respiration.
	4

	3
	Morphology and biology of viruses.
	4

	4
	Phytopathogenic microorganisms. Methods of the microbiological control.

Control contents module 1.
	4

	5
	Study about infection. A role of microbes, environment, social conditions in occurrence and development of infectious process. A sources of an infection, periods of development of infectious process. Mechanisms of transmission.
	4

	6
	Antimicrobial chemotherapy. Basic groups of chemotherapeutic drugs, the mechanism of action, application. Side effects of antimicrobial medicines. Methods of definition of sensitivity of microorganisms to antibiotics.
	4

	7
	The fundamentals of immunology. Innate (non-specific) and specific immunity. Immune system. The mechanism of the immune response. Antigenes, antibodies.
	4

	8
	Immunobiological drugs for prophylaxis and therapy  of infectious diseases. Vaccines.
	4

	9
	Immunobiological drugs for prophylaxis and therapy  of infectious diseases. Immune serums and immunoglobulins. Concept about immunobiotechnology. 
Control contents module 2.
	4

	10
	Final module control 1
	4

	11
	Control of knowledge on "General microbiology". The principles of laboratory diagnosis of bacterial infections.
	4

	12
	Ethiology of a escherichiasis, a typhus and paratyphus and alimentary toxinfections, a cholera.
	4

	13
	Ethiology of a tuberculosis, a diphtheria.
	4

	14
	Ethiology of a gonorrhea, a lues, a chlamidious. 

Control of contents module 3.
	4

	15
	The principles of laboratory diagnosis of viral infections. Influenza.
	4

	16
	Ethiology of a poliomyelitis, hepatitis À.
Ethiology of a rabies.
	4

	17
	Ethiology of virus hepatitises B,  AIDS.
	4

	18
	Ethiology of dermatomycoses, actinomycoses. 

Control of contents module 4.
	4

	19
	Final module control 2
	4

	
	In total
	76


5. Self-contained work 

	№
	Theme
	Number of hours


	1
	The Basic stages of development of microbiology. Founders of microbiology, virology and immunologists as founders of mainstreams of development of discipline. The first representations about occurrence of infectious diseases.
	2


	2
	The Polymorphism of microorganisms. L-forms of microorganisms. Rickettsies, Chlamydia, Mycoplasma.
	2

	3
	Morphology of the Protozoa. The basic forms, the sizes, features of a structure. Functions of structural elements.
	2

	4
	Morphology of funguses. Features of a structure. Functions of structural elements.
	2

	5
	Modern methods of viruses conservation. 
	1

	6
	Methods of cultivation of Rickettsies, Chlamydia, Mycoplasma.
	2

	7
	Bases of genetics. DNA as a material basis of hereditary properties. Kinds of variability: genotypical, phenotypical. Mutations - spontaneous and induced. Genetic recombinations: a conjugation, transformation and a transduction. Plasmids, their role in formation antibioticoresistance. Geterological of populations of microorganisms. Types and mechanisms of population variability. Concept about dissociations of bacteria. Value of variability in evolution of microorganisms.
	3

	8
	Practical use of laws of genetics at reception of vaccines and strains - producers biologically active materials. Microbiological bases of genetic engineering and biotechnology. Concept about engineering enzymology.
	1

	9
	Basic groups of antiseptics: halogens, drugs, oxidizers, salts of serious metals, derivants of Nitrofuranum, stains, aldehydes, acids, alcohols, Phenolums, derivants of a 8-oxyquinoline, ionogenic and nonionic surfactants.
	2

	10
	Concept about gnotobiology. Natural microbiocenoses and their forms: a symbiosis (mutualism, a commensalism, a parasitism), an antibiosis (isoantagonism, geteroantagonism). An anabiosis, a metabiosis. 
 2
	2

	11
	Indication of pathogenic microbes in objects of an environment, definition general(common) microbial pollutions and revealings of sanitary - indicative microorganisms. Microbiological aspects of protection of an environment.
	2

	12
	Eubiotics. Philosophy of creation of microbial biological preparations. Modern eubiotics.
	3

	13
	Forms of an infectious disease. A monoinfection mixed, the secondary infection, a reinfection, a superinfection, relapse. A carriage. Concept about epidemic, pandemics, endemias, a sporadic case rate, hospital infections. Quarantine infections. Autoinfections. Disinfestation, deratization. Nosotropic(pathogenetic) features of virus infections.
	2

	14
	Mechnikova I.I's Works. An areactivity of cells as compound a nonspecific resistance. 

	1

	15
	Interferons. Classification, inductors, the mechanism of formation, biological functions (antiviral, antitumoral, immunomodulation, radioprotective).
	2

	16
	Pathological immunoglobulins. Genetics of immunoglobulins. Autoantibodies. Concept about polyclonal and monoclonal antibodies. Hybridomas as producers of monoclonal antibodies.
	3

	17
	Types of the immune answer. The humoral immune answer and its stages: recognition, reorganization of an antigen, representation of antigen Т-helper and to B-Lymphocytes, a proliferation and differentiation of B-Lymphocytes. T-and -B dependent antigenes, their influence on immune system. Cells of memory, synthesis of antibodies by plasmocytes. Immunological memory. The initial and secondary immune answer. 

	2

	18
	The Cellular immune answer. Features. Stages. Recognition of an antigen. Antigenerecognizing protein, reorganization of an antigene and representation to its appropriate clone of Т-lymphocytes. A proliferation and differentiation of Т-lymphocytes. Cells of memory. Sensitized Т-lymphocytes. Kinds of immune reactions of cellular type: cellular immunity, трансплантационный immunity, hypersensitivity of time-lagged type, cellular reactions at autoimmune processes, virus diseases, tumours.
	2

	1
	Immunological tolerance: natural and acquired. Conditions of an induction of tolerance. The mechanism of tolerance. Practical use of tolerance in medicine.
	3

	20
	Development of the doctrine about immunoprophylaxis and immunotherapies. E.Dzhenner, L.Paster, E.Bering, G.Ramon etc. 
	1

	21
	Associated vaccines. Adjuvants. Autovaccines, a vaccinotherapy. Methods of definition of intensity of collective immunity. 

	2

	22
	The Allergy. Concept about an allergy. Allergens, their reception and use. 

Classification of allergic reactions on Gelom and Kumbs Allergic reactions of humoral (immediate) type – GIT. The mechanism of development. Clinical displays: an anaphylactic shock, a urticaria, a Quincke's edema. Atopia: a bronchial asthma. Trouble-shooting tests for revealing allergies of humoral type. Allergic reactions of cellular (time-lagged) type - GTLT. The mechanism of development, clinical revealing: infectious, a contact allergy.  Clinical revealing. 
	3

	23
	Ethiology of a meningitis, pertussis, legionellosis.
	2

	24
	Ethiology of a shigellosis.
	1

	25
	Ethiology of a mycoplasmosis.
	1

	26
	Pathogenic clostridium.
	3

	27
	Ethiology of Zoonotic Diseases: plague, tularemia, anthrax, brucellosis, campylobacteriosis, leptospirosis.  
	4

	28
	Ethiology of a epidemic and endemic typhus, diseases of Brilla-Cinssera.
	3

	29
	Conditional – pathogenic bacteria: pyocyanic rod, proteus, klebsiella.
	4

	30
	Ethiology of parainfluenza, an epidemic parotitis, reproach, respiratory syncytial virus.
	3

	31
	Ethiology of  a rubella, adenoviruses.
	2

	32
	Ethiology of virus hepatitises C, D, a herpes. 

	3

	33
	Ethiology of vernal encephalitis.
	2

	34
	Ethiology of dermatomycoses.
	2

	35
	Ethiology of an amebiasis, a balanthidiasis, a lambliasis.
	2

	36
	Ethiology of a trypanosomiasis, a malaria.
	2

	37
	Ethiology of a trichomoniasis, a toxoplasmosis, a leishmaniasis. 

	2

	
	In total
	81


6. Distribution points that get students
	Routine testing and independent work
	Final control module 1
	Sum

	content module 1
	content module 2
	40
	100

	Т1
	Т2
	Т3
	Т4
	Т5
	Т6
	Т7
	Т8
	Т9
	
	

	-
	5
	5
	15
	5
	5
	5
	5
	15
	
	


Т1, Т2 ... Т9 – theme content modules.
	Routine testing and independent work
	Final control module 2
	Sum

	content module 3
	content module 4
	40
	100

	Т1
	Т2
	Т3
	Т4
	Т5
	Т6
	Т7
	Т8
	
	

	5
	5
	5
	15
	5
	5
	5
	15
	
	


Т1, Т2 ... Т8 – theme content modules.
