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4.1. Subject volume in credits (total) 7

4.2. types of academic workload (in hours) 252

Application 1

Type of academic

Number of hours (form of training -full-time)

Throughout the semesters

AR Vel [0 i plein semester Ne3 semester Ne 4

1 2 3 4
Student-Teacher ac- 144 72 72
tivity
Classes:
Lectures 36/12* 18 18/12*
Practical classes 108/36* 54 54/36*
Self-study work 72 54 18
Concurrent checking 36 - 36
(number and type: a
test, a colloquium, a
report)
Term thesis
Types of midterm as- offset exam
sessment (an exam, a
test)
Total number of hours 252/48* 126 126/48*

on the subject

* The number of hours during which teacher works with students in a distance format using

online education
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Application 1

11. EDUCATIONAL-METHODOLOGICAL AND INFORMATION SUPPORT OF
THE DISCIPLINE

a) List of recommended literature

general

1) Medical microbiology : a guide to microbial infections: pathogenesis, immunity, laboratory in-
vestigation and control / ed. by M. R.Barer, W. Irving, A. Swann, N. Perera. - 19th ed. - London :
Elsevier, 2018. - 743 p.

2) Medical microbiology, virology and immunology. Lecture notes = MenuuuHckas
MHUKPOOHOJIOTHSI, BUPYCOJIOTHS U UMMYHOJIOTH : teXtbook : yueOHOe mocoOue ist By30B ypOBHS

crienanuTeTa 1mo HampasieHuto noarotoBku 31.05.01 "JleweOnoe nmeno" / M. N. Artamonova [u

ap.]. - Moscow : GEOTAR-Media, 2020. - 352 p.

additional
1) Microbiology, virology: clinical application cases. General microbiology. Part 1 / M. N. Ar-

tamonova, N. I. Potaturkina-Nesterova, I. S. Nemova, A. S. Khitrova; Ulyanovsk State University,
Insitute of Medicine, Ecology and Physical culture. - Ulyanovsk : ULSU, 2018. -
TekcT Ha aHr. S3.

http://lib.ulsu.ru/MegaPro/Download/MObject/1372

educational methodological

1) General microbiology : classification, morphology and ultrastructure of microorganisms : manual
for foreign students of medical faculty / M. N. Artamonova, N. I. Potaturkina-Nesterova, I. S. Ne-
mova, A. S. Alekseeva; Ulyanovsk State University. - Ulyanovsk : ULSU, 2016. - Ha aur. s13.;
http://lib.ulsu.ru/MegaPro/Download/MObject/6

2) Artamonova M. N. Microbiology, virology : guidelines for practical classes for foreign students.

Part 1/ M. N. Artamonova, N. I. Potaturkina-Nesterova, I. S. Nemova; Ulyanovsk State University,
The Institute of Medicine, Ecology and Physical Culture . - Ulyanovsk : ULSU, 2016. - Ha auri. s3.
http://lib.ulsu.ru/MegaPro/Download/MObject/5

3) Artamonova M. N. Microbiology, virology : guidelines for practical classes for foreign students.

Part 2 / M. N. Artamonova, N. |. Potaturkina-Nesterova, I. S. Nemova; Ulyanovsk State University,
The

Institute of Medicine, Ecology and Physical Culture. - Ulyanovsk : ULSU, 2017.
http://lib.ulsu.ru/MegaPro/Download/MObject/913
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b) Professional databases, information and reference systems

1. D1eKTPOHHO-0UOINOTEYHbIE CHCTEMbI:
1.1. IPRbooks : 3neKTpoHHO-OMOIMOTEYHAs! CUCTEMA © CaldT / rpynma kommanuii Al [Tu Ap

Memua. - Caparos, [2020]. — URL: http://www.iprbookshop.ru. — Pexum nocryna: s

3apEruCTPUP. MOJIb30BaATENEH. - TEKCT : ANEKTPOHHBIN.
1.2. IOPAUT : »snekrtpoHHO-OMOnmoTeyHas cucrema : caidt / OOO DiexkrpoHHOE

mparensctBo FOPAUT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pesxum

JOCTYTA: JJIsl 3apETUCTPUP. MOJb30BaTENEH. - TEKCT : JIEKTPOHHBII.

1.3. KoHCynbTaHT CTyIOEHTa : O3JIEKTpOHHO-OmOmmoTeuHas cucrema : caut / OOO
[Tomurexpecypc. - Mockga, [2020]. - URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. — Pexum gocryma: s
3apEerucTpUp. MoJib3oBaTesend. — TeKCT : ANEeKTPOHHBIN.

1.4. Jlanp : snexkTpoHHO-OMOMMOTeuHast cuctema : cat / OOO OBbC Jlanb. — CaHKT-

[Terepoypr, [2020]. — URL: https://e.lanbook.com. — Pexum goctyma: uis 3aperucTpup.

M0JIb30BaTENEH. — TEKCT : AJEKTPOHHBIN.

1.5. Znanium.com : 3JeKTpOHHO-OMOIHOTEUHass cuctema : cabt / OOO 3HaHuyM. -
Mocksa, [2020]. - URL:  http://znanium.com. — Pexum pgocTyma : Is 3aperdCTPHP.
MOJIb30BaTeNen. - TEeKCT : ANEKTPOHHBIN.

1.6. Clinical Collection : komIeKus a1 MEAUIIMHCKUX YHUBEPCUTETOB, KIMHUK,
MEIUIIUHCKUX OnbIMOTEK // EBSCOhost : [moprain]. — URL.:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
218513e0876a%40sessionmgr4008. — Peskum mocTyma : JUist aBTOPHU3. MOJIb30oBaTeacit. — TekcT :
3JIEKTPOHHBIMN.

2. Koncyabranutllmoc [DnexTpoHHBIH pecypc]: cmpaBouyHas mpaBoBas cuctema. /OO0
«KoncynpranT [lmroc» - DnextpoH. naH. - Mocksa : Koncynerantlimtoc, [2020].

3. ba3bl JTaHHBIX NEPUOAUYECKUX U3TAHMIM:

3.1. baza ngaHHBIX MEpUOAMYECKUX H3JaHHM : 3eKTpoHHBIE XypHaisl / OO0 MBUC. -
Mocksa, [2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum moctyma : st
ABTOPU3. MOJIL30BATENEN. — TEKCT : DJIEKTPOHHBIN.

3.2. eLIBRARY.RU: Hnayuynas »snexkrpoHHas Oubinuoteka : caiit / OOO Hayunas
OnekrponHas bubmmoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexxum nmocrtyna : ms

aBTOPU3. NOJIB30BATENEN. — TEKCT : 2JIEKTPOHHBIN
3.3. «Grebennikony : anekrponnas oubinoteka / UJ| I'pebennukoB. — Mocksa, [2020]. —

URL: https://id2.action-media.ru/Personal/Products. — Pexum pgoctyma : s aBTOpH3.
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[10J1b30BaTeNeH. — TEKCT : AJIEKTPOHHBIN.

4. HaunonanbHasi 3J1eKTPOHHAsA OMOJIMOTeKA : 3JIEKTpOHHAs OubnnoTreka : QenepanbHas
rocynapcTBeHHass MHGOpPMAIMOHHAS CUCTeMa : cat / MuHuctepctBo Kynbrypel PO ; PI'b. —
Mocksa, [2020]. — URL: https://u36.pd. — Pexxum poctyma : sl mosib30oBaTesleil HaydyHOM
Oonbmmotekn. — TeKCT : AMEeKTPOHHBIH.

5. SMART Imagebase I EBSCOhost : [mopTai]. — URL:
https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8c55aa76d8229047223a7d6dc9c&custid=s6895741. — Pexum jgoctyna @ Ui aBTOPH3.

noJsib3oBareneil. — M3o0pakeHue : 3JeKTpOHHBIE.
6. ®enepaiabHble HHPOPMAIHOHHO-00pa30BaTe/bHbIE MOPTAJIbI:
6.1. EmuHoe OKHO JiocTynma K oOpa3oBaTeNbHBIM pecypcaMm : QeAepanbHbId TopTan /

yupemutens ®T'AOY JII1O LIPTOIT u UT. — URL.: http://window.edu.ru/. — TekcT : 31eKTpOHHBIH.

6.2. Poccwmiickoe oOpazoBanme : ¢eaepalibHbI moprtan / ydupemutens OTAOY 1O
LIPT'OIT u UT. — URL.: http://www.edu.ru. — TeKCT : 3IeKTPOHHBIIA.

7. O6pa3oBarenbHble pecypebl Yal'y:
7.1. DnextponHas Oubmmorexka Yal'Y : momyas ABUC Mera-ITIPO / OO0 «Jlata

Dkcmpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum goctyma : mjis mojb3oBareieit

Hay4qHOU OMOMHMOTEKH. — TEKCT : AJICKTPOHHBIN.

7.2. O6pazoBatensubiii mopran Yial'V. — URL: http://edu.ulsu.ru. — Pexxum goctyma : st

3aperucTp. noJjib3oBaresend. — TeKCT : ANEKTPOHHBIN.
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Application 2

13. SPECIAL CONDITIONS FOR STUDENTS WITH DISABILITIES OF HEALTH AND
DISABILITIES

If it is necessary, students with disabilities (at the request of the student) may be offered the
following options for perceiving information, according their individual psychophysical characteris-
tics:
- for persons with visual impairment: printed information in large print; in the form of an electronic
document; in the form of an audio file (translation of training materials into audio format; individu-
al tasks and consultations;
- for persons with hearing impairment: in print; in the form of an electronic document; individual
tasks and consultations;
-for persons with disorders of the musculoskeletal system: in print; in the form of an electronic doc-
ument; in the form of an audio file; individual tasks and consultations.

If it is necessary to use partially or only distance educational technologies in the educational
process, the organization of work of teaching staff with students with disabilities and disabled peo-
ple is provided in the electronic information and educational environment, taking into account their

individual psychophysical characteristics.

®opma A Crpannna 8 uz 39
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1. GOALS AND OBJECTIVES OF DISCIPLINE
The goals of the discipline: the formation of scientific understanding of the role of micro-

organisms in the occurrence of human infectious diseases in future doctor, mastering of methods for
diagnosing diseases of infectious etiology, and measures for prevention the occurrence of diseases
among the population with use of preventive and anti-epidemic measures, that will prepare the stu-
dent for further study of the complex of biomedical, prophylactic and clinical disciplines in the spe-
cialty 31.05.31 “General Medicine”.

The process of discipline development «Microbiology, virology» is formation of general
general professional competence GPC-7.

Tasks of the discipline: in a lecture course are to present scientific data on medical micro-
biology competently, in an accessible and systematic way, linking them with the diagnosis, treat-
ment and prevention of infectious diseases of various genesis that are relevant for a medical doctor.

Tasks in practical classes are to materialize theoretical knowledge about the causative agents
of infectious diseases, methods for their laboratory diagnosis; to master the primary skills that are
necessary in the practice of physician (taking samples of biological material, safety measures when
working with him, equipment, etc.). During practical classes, the student is taught the skills to apply
the basic principles of the organization of medical care in medical organizations and their structural
divisions; explaining of the choice of medical antimicrobial drugs for the treatment and prevention

of diseases; the formation of skills in the study of scientific literature.

2. PLACE OF THE SUBJECT IN THE STRUCTURE OF BASIC EDUCATIONAL
PROGRAM:
The discipline “Microbiology, virology” is referred to basic part (B1.B.18) of GEP of spe-

ciality 31.05.01 «General medicine». Discipline is mastered in English.

Mastering the discipline is based on knowledge, skills and abilities formed by the previous
disciplines that include learning of Physics, Mathematics, Medical IT, Chemistry, Biology, and Bi-
ochemistry.

Studying the discipline "Microbiology, virology" is preceding subject for the learning of the

following disciplines:” Hygiene”, Propedeutics of internal diseases”.

3. THE LIST OF EXPECTED LEARNING RESULTS ON THE SUBJECT (UNIT),
MATCHED TO EXPECTED RESULTS OF MASTERING THE PROGRAM

The study of the discipline "Microbiology, Virology" is aimed at the formation of the fol-
lowing general professional competence (GPC) among students: GPC-7, according to the plan

for the development of the educational program.

®opma A Crpannna 9 u3 39



RF Ministry of Education and Science
Ulyanovsk State University

dopma

F — Educational plan in “Microbiology, virology”

Competence content
(or its main parts)

The proposed results of the course students are

GPC-7

readiness to use basic
physical and chemical,
mathematical and other
natural science concepts
and methods for solving
professional problems

To know: safety rules and work rules in the physical, chemical
and biological laboratories, with reagents, instruments, animals;
-dissemination of information in the medical and biological sys-
tems, the use of information and computer systems in medicine
and health care;
-classification, morphology and physiology of microorganisms
and viruses, and its influence on the health of children and adoles-
cents;
-the spread of germs and its influence on human health.
Ecology of microorganisms and its role in the cycle of matter.
-Methods of microbiological diagnostics,

-application of basic antibacterial, antiviral and drugs

To be able to: hold the fence, marking and issue the direction of
biological material from a patient and objects habitat for micro-
biological research;

-interpret the results of the most common methods of laboratory
and functional diagnostics;

-explain a microbiological point the choice of material for the
study during the diagnosis of infectious diseases;

-use of physical, chemical and biological equipment;

-Work with magnifying equipment (microscopes, optical and sim-
ple loops);

-use educational, scientific, popular scientific literature, the Inter-
net for professional activities.

To be skilled in: basic technologies of transform information:
text, table editors, search the Internet
« skills of setting the preliminary diagnosis on the basis of the re-
sults of laboratory and instrumental examination of children and
adolescents;
* information on the principles of sterilization, disinfection and
antisepsis of tools and equipment in order to avoid infection and
the patient's physician;

skill setting the preliminary diagnosis on the basis of the
results of laboratory and instrumental examination..

4. SUBJECT VOLUME

4.1. Subject volume in credits (total) 7

4.2. types of academic workload (in hours) 252

Number of hours (form of training -full-time)

Type of academic

Throughout the semesters

workload Total in the plan semester Ne3 semester Ne 4
1 2 3 4
Student-Teacher ac- 144 72 72
tivity

®opma A
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Classes:

Lectures

36

18

18

Practical classes

108

54

54

Self-study work

72

54

18

Concurrent checking
(number and type: a
test, a colloquium, a
report)

36

36

Term thesis

Types of midterm as-
sessment (an exam, a
test)

offset

exam

Total number of hours
on the subject

252

126

126

4.3. The content of a subject (unit.) Distribution of hours on themes and types of aca-

demic workload:

Form of training  full-time

Name of sections and
topics

Total

Types of classes

Classes

lectures

practical
classes
and semi-
nars

Interactive
classes

Self-
study
work

form of

current
knowledge

control

1

3

4

5

6

7

Section 1. General microbiology

Subject and aims of
medical microbiology.
The morphology and
taxonomy microorgan-
isms. Microscopic re-
search method. Sterili-
zation and disinfection

14

2

6

1,5

6

Oral survey,
test

Physiology of microor-
ganisms. Metabolism.
Nutrition and respira-
tion of bacteria. Cultur-
ing methods of aerobic
and anaerobic bacteria

14

0,5

Oral survey,
test

Viruses. The discovery
of viruses, its classifi-
cation. Bacteriophages.
The practical im-
portance of phages in
biology and medicine.
The genetics of micro-
organisms. Biotechnol-
ogy in microbiology.
Molecular-biological
methods of diagnosis

14

Oral survey,
test

Section 2. Infection. Doctrine about antibiotics.

®opma A
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Infection: the role of
microorganisms in in-
fectious process. Bio-
logical diagnostic
method. The role of
host in the infectious
process. Microbiologi-
cal basics of antimicro-
bial therapy. Methods
for determination sensi-
tivity of bacteria to an-
tibiotics

14 2

Oral survey,
test

Section 3. Ecology of microorganisms

Ecology of microor-
ganisms. The human
microflora and its func-
tion. Dysbiosis, meth-
ods of correction. Bio-
films. Sanitary demon-
stration water microor-
ganisms, soil, air, and
methods of research

14 2

6

Oral survey,
test

Section 4. Immunity

Immunity. Serological
methods — agglutina-
tion test, precipitation
test, complement fixa-
tion test

14 2

6

Oral survey,
test

Section 5. Special bacteriology and mycology

Clinical Microbiology.
Etiology and pathogen-
esis of

nosocomial infections.
The causative agents,
properties and microbi-
ological diagnostics of
nosocomial infections.
Pathogenic and oppor-
tunistic gram-positive
and gram-negative coc-
ci

14 2

6 1

Oral survey,
test, solving
of clinical
cases

Pathogens of esche-
richiosis and dysentery.
The causative agents of
typhoid, salmonella
poisoning and cholera

14 2

Oral survey,
test, solving
of clinical
cases

Pathogens of diphthe-
ria, whooping cough.
Pathogens of legionel-
losis. Pathogenic my-
cobacteria.

14 2

Oral survey,
test, solving
of clinical
cases

®opma A
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Pathogens of zoonotic | 10 2 6 2 Oral survey,
infections: plague and test, solving
anthrax. Yersiniosis. of clinical
Pathogens of brucello- cases
sis, tularemia
Pathogens of anaerobic | 10 2 6 2 Oral survey,
infection: gas gangrene, test, solving
tetanus, botulism of clinical
cases
Pathogens of spiroche- | 10 2 6 1 2 Oral survey,
tosis and leptospirosis test, solving
of clinical
cases
Rickettsia and Chla- 10 2 6 1 2 Oral survey,
mydia test, solving
of clinical
cases
Mycoplasma. Patho- 10 2 6 1 2 Oral survey,
genic and opportunistic test, solving
fungi of clinical
cases
Section 6. Special virology
Causative agents of vi- | 10 2 6 2 Oral survey,
ral respiratory diseases test, solving
of clinical
cases
Causative agents of en- | 10 2 6 2 Oral survey,
teroviral infections and test, solving
infections of the nerv- of clinical
ous system cases
Herpesviruses. Viral 10 2 6 1 2 Oral survey,
agents of measles, ru- test, solving
bella, mumps. Causa- of clinical
tive agents of slow vi- cases
ral infections. Prions.
Hepatitis viral patho- 10 2 6 1 2 Oral survey,
gens. Oncogenic virus- test, solving
es. Causative agents of of clinical
AIDS cases
Concurrent checking 36
(Examination )
Total 252 36 108 72 -
Interactive forms of classes
Ne Name of the subject section Interactive form of classes Hours

®opma A
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Section 1. General Microbiology.

Subject and aims of medical microbiology. Watchlng of t_he T°"°W_'”9 15
The morphology and taxonomy microor- films and their discussion:
ganisms. Microscopic research method. “History of Microbiology™,
Sterilization and disinfection “Gram staining of bacteria”,
thysmlogy .Of microorganisms. Metabo-_ Watching of the film “Streak 0,5
lism. Nutrition and respiration of bacteria. ) . .
Culturing methods of aerobic and anaerobic | P!até technique for isolation of
bacteria pure culture of bacteria” and

its discussion
\_/|ru_ses. The d|§covery of viruses, its cI_aSS|- Watching of the following 1
fication. Bacteriophages. The practical im- Do C
portance of phages in biology and medi- films and its discussion: “The
cine. The genetics of microorganisms. Bio- | 10 deadliest viruses in the his-
technology in microbiology. Molecular- tory”,
biological methods of diagnosis “Genetic recombinations in

bacteria: transduction, conju-
gation, transformation”.

Section 2. Infection. Doctrine about anti- | Watching of the film*“Top-10 1
biotics. Epidemics in the History” and
Infection: the role of microorganisms in in- its discussion
fectious process. Biological diagnostic
method. The role of host in the infectious
process. Microbiological basics of antimi-
crobial therapy. Methods for determination
sensitivity of bacteria to antibiotics.
?gﬁ;[g;n 5. Special Bacteriology and My- Solution and discussion of 1
Clinical Microbiology. Etiology and patho- clinical cases
genesis of
nosocomial infections. The causative
agents, properties and microbiological di-
agnostics of nosocomial infections. Patho-
genic and opportunistic gram-positive and
gram-negative cocci
Pathogens of escherichiosis and dysentery. Solution and discussion of 1
The causative agents of typhoid, salmonella .
poisoning and cholera clinical cases
Pathogens of diphtheria, _Whooping cgugh. Solution and discussion of 1
Pathogens of legionellosis. Pathogenic my- .
cobacteria. clinical cases
Pathogens of spirochetosis and leptospirosis Solution and discussion of 1

clinical cases
Rickettsia and Chlamydia Solution and discussion of 1

Crpannna 14 u3 39
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clinical cases
10 I\/chpplasma. Pathogenic and opportunistic Solution and discussion of 1
fungi .
clinical cases
11 Herpesviruses. Viral agents of measles, ru- Solution and discussion of 1
bella, mumps. Causative agents of slow vi- linical
ral infections. Prions. clinical cases
12 Hepatitis \{lral pathogens. Oncogenic virus- Solution and discussion of 1
es. Causative agents of AIDS .
clinical cases
Total 12

5. COURSE CONTENT

Section 1. General microbiology
Topic 1. Subject and aims of medical microbiology. The morphology and taxonomy
microorganisms. Microscopic research method. Sterilization and disinfection.

Subject and objectives of microbiology. The classification and morphology of bacteria. Mi-
croscopic study method. The object and purpose of medical microbiology and its significance for
the practical human health. A brief history of the microbiology, research methods. Systematics and
nomenclature of microorganisms. Types of microbiology laboratories, rules of work in them. Tech-
nique of preparation of smears. Simple and complex staining techniques. Types of light microscopy.
The shape and structure of the bacterial cell. The shell of bacteria: capsule, cell wall, its role and the
methods of detection. Organelles and inclusions, its role, methods of detection. Flagella. Its struc-
ture and methods of detection. Spore, its role, methods of detection. Protoplasts and spheroplasts, L-
form bacteria.

Topic 2. Physiology of microorganisms. Metabolism. Nutrition and respiration of bac-
teria. Culturing methods of aerobic and anaerobic bacteria.

The metabolism of microorganisms. Nutrition of microorganisms. Energy metabolism. Pro-
cesses of anabolism and catabolism. Classification of bacteria energy sources, electron, essential el-
ements. Mechanisms of transport of substances. Artificial growth media and requirements. Classifi-
cation of culture media. Growth and reproduction of bacteria on artificial media. Energy metabo-
lism. Respiration and its role. Aerobes and anaerobes. Identification of bacterial culture. Enzymes
bacteria. Saccharolytic, proteolytic enzymes and peptolitic, methods of its determination. Aggres-
sion enzymes and its role. Principles for allocation of a pure culture of aerobic bacteria. Methods of
cultivation of anaerobes.

Topic 3. Viruses. The discovery of viruses, its classification. Bacteriophages. The prac-
tical importance of phages in biology and medicine. The genetics of microorganisms. Biotech-
nology in microbiology. Molecular-biological methods of diagnosis.

Viruses. Bacteriophages. The discovery of viruses, classification. Structure virions. Chemi-

®opma A Crpannna 15 u3 39




RF Ministry of Education and Science

Ulyanovsk State University ®opua

F — Educational plan in “Microbiology, virology”

cal composition. Enzymes. Reproduction of viruses. Types of interaction of viruses with a cell. Cul-
tivation of viruses. Bacteriophages, its morphology and reproduction. Virulent and temperate phag-
es. Lysogenesis. Preparation of bacteriophage, its practical using. The genetics of microorganisms.
Biotechnology in microbiology. Molecular-biological methods of diagnosis. Genome of bacteria
and viruses. The implementation of hereditary information. Extrachromosomal heredity factors.
variability of types of bacteria. Modifications. Mutations and its classification. Recombination vari-
ability: transformation, conjugation, transduction. Genetic engineering. Methods of work with
DNA. Theoretical and practical significance of the study of microbial genetics.

Section 2. Infection. Doctrine about antibiotics

Topic 4. Infection: the role of microorganisms in infectious process. Biological diagnos-
tic method. The role of host in the infectious process. Microbiological basics of antimicrobial
therapy. Methods for determination sensitivity of bacteria to antibiotics.

The doctrine about infection and infectious disease. Exogenous and endogenous infections.
The term "entrance gate” and the infectious dose. Transmission ways. Forms of infection. Periods
of infectious disease. Pathogenicity and virulence, the units of the virulence. Virulence factors: ad-
hesion, penetration, invasion, aggression. Toxicity. Exo-and endotoxins: effects on the body, the
chemical nature. Classification of exotoxins on action mechanisms. The role of host in the infec-
tious process. The concept of antibiotics. The story of its discovery. Classification of antibiotics.
The mechanism of action on cells. The principles of determination antibiotics. Units of activity.
Mechanisms of resistance of bacteria to antibiotics. Methods for determining the sensitivity of bac-
teria to antibiotics. Side effects of antibiotics.

Section 3. Ecology of microorganisms

Topic 5. Ecology of microorganisms. The human microflora and its function. Dysbio-
sis, methods of correction. Biofilms. Sanitary demonstration water microorganisms, soil, air,
and methods of research.

Ecology of microorganisms. Forms of interspecies relationships. Sanitary microbiology.
Microbiocenosis of water and soil. Evaluation of sanitary and microbiological status of the water
and soil, sanitary indicative bacteria, bacterial number, coliform titer, coli-index, titer - perfringens.
Air microflora. Methods of assessing the microbial air pollution. Sanitary-indicative bacteria. Eval-
uation of sanitary and microbiological status of foods and environmental objects. Normal microflo-
ra of the human body, its value. Gnotobiology. Factors that destroy the normal microflora. Dysbio-
sis. Correction of dysbiosis, drugs and products.

Section 4. Immunity.
Topic 6. Immunity. Serological methods — agglutination test, precipitation test, com-
plement fixation test.

Immunity, its classification. The concept of the antigen. Antigens of bacteria, viruses, hu-

man. The concept of an antibody. Serological tests: concept and application. Agglutination test,
precipitation test, complement fixation test.
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Section 5. Special bacteriology and mycology.

Topic 7. Clinical Microbiology. Etiology and pathogenesis of nosocomial infections.
The causative agents, properties and microbiological diagnostics of nosocomial infections.
Pathogenic and opportunistic gram-positive and gram-negative cocci.

Clinical microbiology, goals and objectives. Terms of occurrence of nosocomial infections.
The term "nosocomial infections”: causes and conditions of sources, propagation path. Characteris-
tics of opportunistic pathogens. Laboratory diagnosis and prevention of nosocomial infections.
Fam. Enterobacteriaceae. Klebsiella spp., Proteus spp., Pseudomonas aeruginosa. Its role in the oc-
currence of nosocomial infections. Their biological properties: morphology, tinctorial properties,
culturing, antigens, toxins and virulence factors. Helicobacter pylori: biological properties, role in
the occurrence of gastritis and gastric ulcer. Pyogenic cocci. Staphylococci. Streptococci. Meningo-
coccus. Gonokokki. Classification. Characteristic. Role in the pathology. Immunity. Laboratory di-
agnosis. Treatment and prevention.

Topic 8. Pathogens of escherichiosis and dysentery. The causative agents of typhoid,
salmonella poisoning and cholera.

The family Enterobacteriaceae. Escherichia. Shigella. Salmonella. The causative agents of
cholera. Taxonomy and classification. Morphology and other biological properties. Pathogenesis
and clinic induced diseases. Immunity. Prevention.

Topic 9. Pathogens of diphtheria, whooping cough. Pathogens of legionellosis. Patho-
genic mycobacteria.

Diphtheria, whooping cough: biological properties. Pathogenesis and clinic induced diseas-
es. Immunity. Specific prophylaxis. Mycobacterium tuberculosis and leprosy. Characteristic. Patho-
genesis and clinical tuberculosis. Immunity. Specific prophylaxis.

Topic 10. Pathogens of zoonotic infections: plague and anthrax. Yersiniosis. Pathogens
of brucellosis, tularemia.

The causative agents of zoonotic diseases: plague, tularemia, brucellosis, anthrax, yer-
siniosis. Biological properties. The pathogenesis, disease-causing form. Environmental pathogens.
Specific prophylaxis.

Topic 11. Pathogens of anaerobic infection: gas gangrene, tetanus, botulism.
The causative agents of tetanus, gas gangrene, botulism. Environmental pathogens. The
pathogenesis of diseases caused by pathogens. Specific therapy and prophylaxis of diseases.

Topic 12. Pathogens of spirochetosis and leptospirosis.

The causative agent of syphilis. Biological properties. Pathogenesis and forms of syphilis.
Laboratory diagnosis. Immunity. Prevention. Pathogens borreliosis: biological properties, patho-
genesis, laboratory diagnosis and prevention. Pathogen of system borreliosis (Lyme disease). Char-
acteristic. Pathogenesis and clinical disease. Prevention. Leptospires: biological characteristics of
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the pathogen, caused diseases, diagnosis, treatment and prevention.

Topic 13. Rickettsia and Chlamydia.
The morphology, physiology. The pathogenesis of diseases caused by pathogens. Laboratory
diagnosis. Treatment and prevention.

Topic 14. Mycoplasma. Pathogenic and opportunistic fungi

The morphology, physiology of Mycoplasma. The pathogenesis of diseases caused by My-
coplasma. Laboratory diagnosis. Treatment and prevention. Classification of fungi. Morphology
and cultivation. Diseases caused by pathogenic fungi, its classification. Opportunistic fungi, its role
in human pathology.

Section 6. Special virology

Topic 15. Causative agents of viral respiratory diseases.

Orthomyxoviruses. The influenza virus. Structure and other biological properties. The path-
ogenesis of influenza. Immunity. Diagnostics. Specific prophylaxis. Adenoviruses: virion structure,
disease. Laboratory diagnosis, treatment and prevention.

Topic 16. Causative agents of enteroviral infections and infections of the nervous sys-
tem.

Polio virus. Pathogenesis and polio clinic. Specific prophylaxis. Rotavirus: virion structure,
disease, laboratory diagnosis, treatment and prevention. Rabies virus. Biological properties and
ecology. Role in human pathology. Flaviviruses, filoviruses: biological properties, disease. Labora-
tory diagnosis, treatment and prevention. Bunyaviridae: biological properties of viruses, epidemiol-
ogy and pathogenesis of diseases caused by its. Viral agents of hemorrhagic fevers.

Topic 17. Herpesviruses. Viral agents of measles, rubella, mumps. Causative agents of
slow viral infections. Prions.

Herpes simplex virus. The primary and recurrent herpes. Varicella zoster virus, herpes zos-
ter. Cytomegalovirus. Pathogenesis and clinic induced diseases. Diagnostics. Prevention. Measles
virus, mumps and rubella. Characteristic. The pathogenesis of diseases caused by its. Prevention.
Slow infection. Pathogenesis and characteristics of slow infections. Prions are pathogens of slow in-
fections.

Topic 18. Hepatitis viral pathogens. Oncogenic viruses. Causative agents of AIDS.

Pathogens of hepatitis. Features of viruses, pathogenesis of viral hepatitis. Immunity. Pre-
vention. Fam. Retroviridae. Classification. Discovery of HIV. The structure and chemical composi-
tion of the virions. Antigens. Cultivation and reproduction. Epidemiology, pathogenesis of AIDS.
The mechanism of destruction of immune system cells. Laboratory diagnosis, prevention and AIDS
chemotherapy. Oncogenic RNA and DNA viruses. The morphology, classification, features of the
interaction with the cell. The mechanism of tumorigenesis.

6. TOPICS OF PRACTICAL CLASSES
Section 1. General microbiology
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Topic 1. Subject and aims of medical microbiology. The morphology and taxonomy
microorganisms. Microscopic research method. Sterilization and disinfection.

Questions:

1. Subject of Medical Microbiology and its importance for practical health care. The history of mi-
crobiology.

2. The system and nomenclature of microorganisms.

3. Research microbiology methods.

4. Simple and complex staining techniques. The mechanism of staining smears. Tinctorial proper-
ties of microorganisms.

5. The light microscope, its main characteristics. Types of light microscopy (dark-field, phase - con-
trast, fluorescent). Immersion microscopy principles. Electron microscopy, atomic force microsco-
Py.

6. The forms of the bacteria.

7. The structure of the bacterial cell: genome, cytoplasm, ribosome. Its structure, functions and
methods of detection.

8. The shell of bacteria: cytoplasmic membrane, cell wall, capsule. The structure, functions and
methods of detection.

9. Fimbria and pili. Its structure, functions and methods of detection.

10.Bacterial spores. Its role and structural features. Spore formation and methods of detection.

Topic 2. Physiology of microorganisms. Metabolism. Nutrition and respiration of bac-
teria. Culturing methods of aerobic and anaerobic bacteria.

Questions:

1. Anabolism and catabolism.

2. Mechanisms of nutrients transmission in the bacterial cell.

3. Autotrophs and heterotrophs, auxotrophs and prototrophs.
4.Classification of culture media.

5. Simple and complex nutrient medium.

6. Method for sowing nutritive medium.

7. Growth phases on medium.

8. Mechanism of bacterial respiration. Aerobes and anaerobes.

9. Methods of cultivation of anaerobic bacteria: culture media, equipment.
10. Isolation of pure culture of anaerobes.

11. Identification of the selectioned pure cultures of bacteria.

12. The main groups of bacteria enzymes.

13. Determination saccharolytic enzymes of bacteria.

14. Determination of proteolytic enzymes.

15. Determination peptolytic enzymes.

16. Aggression enzymes: coagulase, hyaluronidase, neuraminidase, DNA - ase, hemolysin.

Topic 3. Viruses. The discovery of viruses, its classification. Bacteriophages. The prac-
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tical importance of phages in biology and medicine. The genetics of microorganisms. Biotech-
nology in microbiology. Molecular-biological methods of diagnosis.

Questions:

1. Classification of viruses. Virus and virion.

2. Morphology of viruses. The functions of RNA and DNA.

3. Chemical composition nukleoprotein. Enzymes.

4. Methods of viruses cultivation.

5. Interaction of viruses with cell virus. The mechanism of transcription and replication viral ge-
nome.

6. The mechanism of DNA and RNA viral integration into the cellular genome.

7. Ways transmission of viral infections.

8. The morphology of phages.

9. The mechanism of interaction between phages and the bacterial cell.

10.Virulent and temperate phages. Lysogenesis.

11.Titr phage. Methods for its determination.

12. Obtaining of phage culture. The using of phages in medicine.

13. Genotype and phenotype of bacteria.

14. Extrachromosomal factors in bacteria — plasmids, transposons, Is — sequence; its role.
15. Forms of variability in microorganisms.

16. Mutations, kinds of mutations in bacteria.

17. Genetic recombination in bacteria (transformation, transduction,conjugation).

18. The concept of the modifications.

19. The theoretical and practical importance of genetics: molecular-biological methods of diagnosis
The practical using of genetic engineering.

Section 2. Infection. Doctrine about antibiotics

Topic 4. Infection: the role of microorganisms in infectious process. Biological diagnos-
tic method. The role of host in the infectious process. Microbiological basics of antimicrobial
therapy. Methods for determination sensitivity of bacteria to antibiotics.

Questions:

1. The notion of infection and infectious disease. Forms of infection.

2. Exogenous and endogenous infections. The term "entrance gate and infective dose."

3. Sources, routs, and mechanisms of infections transmission.

4. The local and generalized infectious process. The spread ways of infections in the body. Notions:
bacteremia, viremia, toksinemiya, sepsis, pyosepticemia.

5. Types of infection depending on the cause, pathogenesis, methods of infection, clinical manifes-
tations.

6. Notions: monoinfection and mixed infection, primary and secondary infection, reinfection, super-
infection, relapse.
7. Pathogenesis of infectious diseases. Periods of infection.
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8. The pathogenicity and virulence of microorganisms, measuring of virulence.
9. Virulence factors: adhesion, colonization, penetration, invasion.

10. Toxicity. Exotoxins. Classification of action mechanism.

11.Endotoxins. The chemical compound, action on the macroorganism.

12.Role microorganism in the occurrence of infection.

13. The notion of antibiotics, its discovery. Classification of antibiotics: on origin, method of prepa-
ration, action on a microorganism, antimicrobial spectrum.

14. The mechanism of action of antibiotics on microbial cells.

15. The principle of obtaining antibiotics. Activity of antibiotics.

16. The mechanism of bacterial resistance to antibiotics and how to deal with it.
17. Methods of determining the bacterial sensitivity to antibiotics.

18. Side effects of antibiotics.

Section 3. Ecology of microorganisms

Topic 5. Ecology of microorganisms. The human microflora and its function. Dysbio-
sis, methods of correction. Biofilms. Sanitary demonstration water microorganisms, soil, air,
and methods of research.

Questions:

1. Ecology of microorganisms. Forms of interspecies relationships.

2. Role, value, and tasks of sanitary microbiology. Sanitary indicators of microorganisms.

3. Microflora of water and methods of its bacteriological examination (fermenting method, method
of membrane filters). Sanitary indicators of water microorganisms.

4. Microflora of the soil and methods of bacteriological examination. Sanitary indicators of the soil
microorganisms. Principles of the determination of microbial number, coli titre, perfringens titre
and titre of soil termophylic bacteria.

5. Microflora of air and methods of bacteriological examination: sedimentation and aspiration
methods. Sanitary indicators of air microorganisms.

6. General principles of sanitary and microbiological investigation of foodstuffs.

7. The normal microflora of the human body and its significance.

8. Factors that change the normal microflora of the organism. Dysbiosis, ways of its elimination.

Section 4. Immunity.
Topic 6. Immunity. Serological methods — agglutination test, precipitation test, com-
plement fixation test.

Questions:

1. The notion of immunity. Classification of immunity.

2. The notion of an antigen, a chemical composition.

3. Bacterial antigens.

4. Antigens of viruses.

5. Notion of antibody, its structure and properties.

7. Serological tests — notion and its using in microbiological diagnostics.
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8. Agglutination test - definition, components, using.

9.
10

Precipitation test - definition, components, using.
. Complement fixation test — components, phases of reaction and using.

Section 5. Special bacteriology and mycology.
Topic 7. Clinical Microbiology. Etiology and pathogenesis of nosocomial infections.

The causative agents, properties and microbiological diagnostics of nosocomial infections.
Pathogenic and opportunistic gram-positive and gram-negative cocci.

Questions:
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8.

. Clinical microbiology, its tasks.

. The causes of hospital infections.

. Classification of nosocomial infections.

. The main causative agents of nosocomial infections.

. The sources and pathways of hospital infections.

. Characteristics of opportunistic microorganisms that causes nosocomial infections.
. The features of nosocomial infections.

Microbiological diagnostics and prevention of nosocomial infections.

9.Biological properties of bacteria Klebsiella: morphology, tinctorial properties, cultivation, bio-
chemical properties, antigens, toxins, other pathogenicity factors.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.

Epidemiology and pathogenesis. Diseases.

Microbiological diagnostics, treatment and prevention of klebsiellosis.

Classification and biological properties of Proteus.

Diseases. Epidemiology and pathogenesis.

Microbiological diagnosis, treatment and prevention of Proteus-infections.

Biological properties of Pseudomonas aeruginosa.

Epidemiology and pathogenesis. Caused diseases.

Microbiological diagnostics, treatment and special prevention of Pseudomonas -infection.
The biological properties of Helicobacter pylori.

Epidemiology. Caused disease and pathogenesis.

Microbiological diagnostics, treatment, prevention of caused diseases.

General characteristics of pyogenic cocci group.

Taxonomy and biological properties of staphylococci.

Epidemiology and pathogenesis of diseases caused by staphylococci.

Microbiological diagnosis, treatment and specific prevention of staphylococcal infections.
Taxonomy and biological properties of the streptococci.

Epidemiology and pathogenesis of streptococcal infections.

Streptococci is causative agents of scarlatina and rheumatism.

The microbiological diagnosis, treatment and specific prevention of streptococcal infections.
Taxonomy and biological properties of meningococcus.

Epidemiology and pathogenesis of meningococcal infections.

Microbiological diagnosis, treatment and specific prevention of meningococcal infections.
Taxonomy and biological properties of gonococci.

Epidemiology and pathogenesis of gonococcal infections.
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34. Microbiological diagnosis, treatment and specific prevention of gonococcal infections.

Topic 8. Pathogens of escherichiosis and dysentery. The causative agents of typhoid,
salmonella poisoning and cholera.

Questions:

. The general characteristics of the family Enterobacteriaceae.

. Opportunistic Escherichia: its role in the life of the human organism, caused diseases.

. The biological properties of Escherichia.

. Epidemiology and pathogenesis of diarrhoea-causing E. coli.

. Microbiological diagnostics, treatment and prevention escherichiosis.

. The taxonomy and biological properties of Shigella.

. Epidemiology and pathogenesis of dysentery.

. The microbiological diagnosis, treatment and specific prevention of dysentery.

. Taxonomy and biological properties of pathogens Salmonella

10. Epidemiology and pathogenesis of typhoid - paratyphoid diseases, immunity.

11. Microbiological diagnosis of typhoid fever. Specific prevention and treatment of typhoid — paraty-
phoid diseases.

12. Epidemiology and pathogenesis of salmonellosis. Immunity.

13. Microbiological diagnosis, treatment and prevention of salmonellosis.

14. Classification of vibrio. The morphological, tinctorial, cultural property of agents cholera. Bio-
chemical properties and antigens of V. cholerae.

15. Epidemiologiya and pathogenesis of cholera, immunity.

16. Bacteriological method of cholera diagnostic. Rapid methods and serological diagnostic of cholera.
Prevention of cholera.
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Topic 9. Pathogens of diphtheria, whooping cough. Pathogens of legionellosis. Patho-
genic mycobacteria.

Questions:

. The taxonomy and biological properties of the diphtheria bacteria.

. Epidemiology and pathogenesis of diphtheria. The immunity.

. Methods of laboratory diagnosis, treatment and specific prevention of diphtheria.
. The taxonomy and biological properties of Bordetella.

. Epidemiology and pathogenesis of whooping cough.

. Laboratory diagnosis and specific prevention of pertussis.

. The taxonomy and biological properties of Legionella.

. Epidemiology of legionellosis.

. Methods for the laboratory diagnosis of legionellosis.

10. Taxonomy and biological properties of the tuberculosis pathogen.

11. Epidemiology and pathogenesis of tuberculosis.

12. Methods of microbiological diagnostics and specific prevention of tuberculosis.
13. Biological features of leprosy pathogen, its methods of culturing.
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14. Epidemiology, pathogenesis and clinical forms of leprosy.
15. Microbiological diagnostics of leprosy. Treatment and prevention of leprosy.

Topic 10. Pathogens of zoonotic infections: plague and anthrax. Yersiniosis. Pathogens
of brucellosis, tularemia.
Questions:
. The taxonomy and biological properties of Y. pestis.
. Epidemiology and pathogenesis of plague. The immunity.
. Methods of laboratory diagnosis, treatment and specific prevention of plague.
. The taxonomy and biological properties of B. anthracis.
. Epidemiology and pathogenesis of anthrax.
. Laboratory diagnosis and specific prevention of anthrax.
. The taxonomy and biological properties of Yersinia pseudotuberculosis and Y. enterocolitica.
. Epidemiology of yersiniosis.
. Methods for the laboratory diagnosis of yersiniosis.
10. Taxonomy and biological properties of the brucellosis pathogen.
11. Epidemiology and pathogenesis of brucellosis.
12. Methods of microbiological diagnostics and specific prevention of brucellosis.
13. Biological features of tularemia pathogen, its methods of culturing.
14. Epidemiology, pathogenesis and clinical forms of tularemia.
15. Microbiological diagnostics of tularemia. Treatment and prevention of tularemia.
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Topic 11. Pathogens of anaerobic infection: gas gangrene, tetanus, botulism.
Questions:

. Biological properties of gas gangrene pathogen .

. Epidemiology and pathogenesis of gas gangrene. The immunity.

. Methods of laboratory diagnosis, treatment and specific prevention of gas gangrene.
. The taxonomy and biological properties of tetanus pathogen.

. Epidemiology and pathogenesis of tetanus.

. Laboratory diagnosis and specific prevention of tetanus.

. The taxonomy and biological properties of botulism pathogen .

. Epidemiology of botulism.

. Methods for the laboratory diagnosis and specific prevention of botulism.
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Topic 12. Pathogens of spirochetosis and leptospirosis.
Questions:

1. Biological properties of Treponema pallidum.

2. Epidemiology and pathogenesis of syphilis. The immunity.

3. Methods of laboratory diagnosis, treatment and specific prevention of syphilis.
4. The taxonomy and biological properties of Borrelia.

5. Epidemiology and pathogenesis of borreliosis.
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6. Laboratory diagnosis and specific prevention of borreliosis.

7. The taxonomy and biological properties of Leptospira .

8. Epidemiology of leptospirosis.

9. Methods for the laboratory diagnosis and specific prevention of leptospirosis.

Topic 13. Rickettsia and Chlamydia.

Questions:

1. Biological properties of Rickettsia.

2. Epidemiology and pathogenesis of rickettsial diseases. The immunity.

3. Methods of laboratory diagnosis, treatment and specific prevention of rickettsial diseases.
4. The taxonomy and biological properties of Chlamydia.

5. Epidemiology and pathogenesis of Chlamydia diseases.

6. Laboratory diagnosis and specific prevention of Chlamydia diseases.

Topic 14. Mycoplasma. Pathogenic and opportunistic fungi
Questions:

1. The morphology, physiology of Mycoplasma.

2. The pathogenesis of diseases caused by Mycoplasma.

3. Laboratory diagnosis. Treatment and prevention of Mycoplasma diseases.

4. General characteristics of fungi (definition and taxonomy, morphology).

5. Primary mycoses (coccidioidomycosis, histoplasmosis, blastomycoses): characteristics of patho-
gen, pathogenesis, principle diagnosis, treatment and prophylaxis.

6. Opportunistic mycoses (surface and deep yeast mycoses, aspergillosis, mucormycoses, phaeohy-
phomycoses, hyalohyphomycoses, cryptococcoses; penicilliosis, pneumocystosis): characteristics
of pathogen, pathogenesis, principle diagnosis, treatment and prophylaxis. Features of candidiasis
diagnosis.

7. Subcutaneous mycoses (sporotrichosis, chromoblastomycosis, Madura foot (mycetoma): charac-
teristics of pathogen, pathogenesis, principle diagnosis, treatment and prophylaxis.

8. Cutaneous mycoses (pityriasis versicolor, dermatomycoses): characteristics of pathogen, patho-
genesis, principle diagnosis, treatment and prophylaxis.

Section 6. Special virology
Topic 15. Causative agents of viral respiratory diseases.

Questions:

Morphology and structure of orthomyxoviruses. Antigenic shift and drift.
Pathogenesis and diagnosis of influenza.

Prevention and therapy of influenza.

Morphology and structure of paramyxoviruses.

Pathogenesis and diagnosis of parainfluenza.

Prevention and therapy of parainfluenza.

I A
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Topic 16. Causative agents of enteroviral infections and infections of the nervous sys-
tem. Viral haemorrhagic fevers.

Questions:

1. General characteristics and classification of the family Picornaviridae.

2. Genus of enteroviruses. Classification: poliomyelitis, Coxsackie, ECHO. Characteristics of viri-
ons. Antigens. Cultivation. Pathogenicity for animals. Sensitivity to physical and chemical factors.
Value of genetic heterogeneity of the populations of enteroviruses in the development of disease.

3. The role of enteroviruses in human pathology. Pathogenesis of poliomyelitis and other enterovi-
ral infections. Immunity. Principles of specific prevention and therapy. The problem of poliomyeli-
tis eradication in world.

4. Laboratory diagnosis of enteroviral infections.

5. Family Reoviridae, genus Rotavirus. General characteristics. Pathogenesis of rotavirus intestinal
infection. Laboratory diagnosis and specific prevention and treatment of this disease.

6. Causative agent of rabies: peculiarities of the causative agent morphology, pathogenesis, labora-
tory diagnosis, prevention and treatment of the disease.

7. Causative agent of spring-summer encephalitis: peculiarities of the causative agent morphology,
pathogenesis, laboratory diagnosis, prevention, and treatment of disease.

8. Causative agent of dengue fever: peculiarities of the causative agent morphology, pathogenesis,
laboratory diagnosis, prevention, and treatment of disease.

9. Causative agent of Crimean-Congo haemorrhagic fever: peculiarities of the causative agent mor-
phology, pathogenesis, laboratory diagnosis, prevention, and treatment.

10.  Causative agent of haemorrhagic fever with renal syndrome: peculiarities of the causative
agent morphology, pathogenesis, laboratory diagnosis, prevention, and treatment of disease.

Topic 17. Herpesviruses. Viral agents of measles, rubella, mumps. Causative agents of
slow viral infections. Prions.

Questions:
1. General characteristics, classification and habitat of the herpesviruses.
2. Causative agent of alfa-, beta-, gamma-herpesviruses: peculiarities of the causative agent mor-
phology.
3. Pathogenesis of herpesvirus disease, laboratory diagnosis, prevention, and treatment of the dis-
ease.
4. Morphology and structure of rubella viruses, mumps viruses and morbilli viruses.
5. Pathogenesis and diagnosis of rubella, mumps and morbilli infections.
6. Prevention and therapy of rubella, mumps and morbilli infections.
7. Characteristics of the causative agents of slow infections: measles, rabies, lentivirus infections,
tick-borne encephalitis.
8. Features of prions as a source of disease. Prion diseases of animals (scrape, cow’s spongiform
encephalopathy) and humans (Kourou, Creuzfeldt-Jakob disease, Gerstmann-Straussler-Scheinker
syndrome, familial fatal insomnia). Pathogenesis of prion diseases. Methods of postmorbidity and
intravital diagnosis of diseases.
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Topic 18. Hepatitis viral pathogens. Oncogenic viruses. Causative agents of AIDS.

Questions:
1. Morphology and taxonomic position of hepatitis viruses.
2. Structure of hepatitis viruses: genome, capsid, envelope.
3. Replication HAV, HBV, HCV, HDV, and HEV: adsorption, penetration, proliferation, assem-
bly.
4. Pathogenesis and diagnosis of hepatitis.
5. Laboratory diagnosis of hepatitis. Prevention and therapy of hepatitis.
6. Oncogenic viruses. Signs of cell transformation. Mechanism of the transforming action. Onco-
genic DNA-containing and RNA-containing viruses. The role of viruses in carcinogenesis.
7. Morphology and taxonomic position of the HIV.
8. Structure of retroviruses: genome, capsid, envelope.Replication of retroviruses.
9. Pathogenesis and diagnosis of HIV infection, AIDS, opportunistic infections.
10. Laboratory diagnosis of HIV infection, AIDS, opportunistic infections. Prevention and therapy
of retroviruses infections.

7. LABORATORY CLASSES: this type of work is not provided by the curriculum.

8. TOPICS OF COURSE, CONTROL WORKS, ABSTRACTS: this type of work is
not provided by the curriculum.

9. LIST OF QUESTIONS FOR THE EXAM:

1. Subject of Medical Microbiology and its importance for practical health care. The history of
microbiology.

2. Research microbiology methods.

3. Simple and complex staining techniques. The mechanism of staining smears. Tinctorial prop-
erties of microorganisms.

4. The light microscope, its main characteristics and composition. Types of light microscopy
(dark-field, phase - contrast, fluorescent). Immersion microscopy principles. Electron microscopy,
atomic force microscopy.

5. Morphology of bacteria (shapes). The system and nomenclature of microorganisms.

6. The structure of the bacterial cell: genome, cytoplasm, ribosome. Its structure, functions and
methods of detection.

7. The shell of bacteria: cytoplasmic membrane, cell wall, capsule. The structure, functions and
methods of detection.

8. Flagella and pili (fimbria). Its structure, functions and methods of detection.

9. Bacterial spores. Its role and structural features. Spore formation and methods of detection.

10. Microbial metabolism. Mechanisms of nutrients transmission in the bacterial cell. Auto-
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trophs and heterotrophs, auxotrophs and prototrophs.

11. The basic requirements of culture media. Classification of culture media. Simple and com-
plex nutrient medium.

12. Method for sowing nutritive medium (Streak plate method).

13. Growth phases of bacteria on medium. Clon. Colony. Pure culture.

14. Mechanism of bacterial respiration. Aerobes and anaerobes.

15. Methods of cultivation of anaerobic bacteria: culture media, equipment.

16. Isolation of pure culture of aerobes.

17. Isolation of pure culture of anaerobes.

18. Classification of viruses. Virus and virion.

19. Morphology of viruses. Chemical composition nucleoprotein. Enzymes. The functions of
RNA and DNA.

20. Methods of viral cultivation.

21. Interaction of viruses with cell virus (types of viral infection). The mechanism of transcrip-
tion and replication viral genome.

22. Transmission ways of viral infections

23. The morphology of phages. The mechanism of interaction between phages and the bacterial
cell. Virulent and temperate phages. Lysogenesis.

24. Bacterial genome. Extrachromosomal genetic factors in bacteria — plasmids, transposons, Is
— sequence; its role.

25. Genetic recombination in bacteria: transformation (Frederick Griffith's experiment), trans-
duction, conjugation).

26. The theoretical and practical importance of genetics: molecular-biological methods in diag-
nosis of infectious diseases (PCR, its use and mechanism). The practical using of genetic engi-
neering.

27. The notion of infection and infectious disease. The clinical forms of infection. Periods of in-
fection.

28. Exogenous and endogenous infections. The term "entrance gate” and “infective dose."

29. Sources, routs, and transmission of infections.

30. The local and generalized infectious process. Dissemination of microorganisms within the
body. Bacteremia, viremia, toxemiya, sepsis, septicemia.

31. Classification of infections (monoinfection and mixed infection, primary and secondary in-
fection, reinfection and superinfection). Pandemics, epidemics and endemics.

32. The pathogenicity and virulence of microorganisms, measuring of virulence. Virulence fac-

tors: adhesion, colonization, penetration, invasion.
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33. Toxicity. Exotoxins and endotoxins

34. The notion of antibiotics, its discovery.

35. Classification of antibiotics: on origin, method of preparation, action, antimicrobial spec-
trum.

36. The mechanism of action of antibiotics on microbial cells. Activity of antibiotics.

37. Methods of determining the bacterial sensitivity to antibiotics.

38. Side effects of antibiotics. The mechanism of bacterial resistance to antibiotics and how to
deal with it.

39. Ecology of microorganisms. Forms of interspecies relationships.

40. Microflora of water and methods of its bacteriological examination (fermenting method,
method of membrane filters). Sanitary indicators of water microorganisms.

41. Microflora of the soil and methods of bacteriological examination. Sanitary indicators of
the soil microorganisms.

42. Microflora of air and methods of bacteriological examination: sedimentation and aspiration
methods. Sanitary indicators of air microorganisms.

43. The normal microflora of the human body and its significance. Factors that change the
normal microflora of the organism. Dysbacteriosis, ways of its elimination.

44. The notion of immunity. Classification of immunity. Primary and secondary organs of im-
mune system.

45. The notion of an antigen, a chemical composition. Bacterial antigens. Viral antigens. Anti-
gens of human body.

46. Notion of antibody, its structure and properties. The main classes of immunoglobulins.

47. Mechanism of immune response (interaction of immune cells in human organism).

48. Clinical microbiology, its tasks. The causes of hospital (nosocomial) infections. Classifica-
tion of hospital (nosocomial) infections.

49. The main causative agents of nosocomial infections. The sources and pathways of hospital
infections. The features of nosocomial infections

50. Klebsiella: biological properties; epidemiology and pathogenesis of diseases that caused by
Klebsiella; microbiological diagnostics, treatment and prevention of diseases.

51. Proteus: biological properties; epidemiology and pathogenesis of diseases that caused by
Proteus; microbiological diagnostics, treatment and prevention of diseases.

52. Pseudomonas aeruginosa: biological properties; epidemiology and pathogenesis of diseases
that caused by P. aeruginosa; microbiological diagnostics, treatment and prevention of diseases.

53. Helicobacter pylori: biological properties; epidemiology and pathogenesis of diseases that

caused by H. pylori; microbiological diagnostics, treatment and prevention of diseases.
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54. Staphylococcus: biological properties; epidemiology and pathogenesis of diseases that
caused by Staphylococcus; microbiological diagnostics, treatment and prevention of diseases.

55. Streptococcus: biological properties; epidemiology and pathogenesis of diseases that caused
by Streptococcus; microbiological diagnostics, treatment and prevention of diseases.

56. The causative agent of meningitis: biological properties; epidemiology and pathogenesis of
meningitis; microbiological diagnostics, treatment and prevention of meningitis.

57. The causative agent of gonorrhea: biological properties; epidemiology and pathogenesis of
gonorrhea; microbiological diagnostics, treatment and prevention of gonorrhea.

58. Escherichia coli: biological properties; epidemiology and pathogenesis of diseases that
caused E. coli; microbiological diagnostics, treatment and prevention of diseases. Classification of
pathogenic E. coli: enterotoxigenic E. coli , enteropathogenic E. coli, enteroaggregative E. coli,
enterohemorrhagic E. coli, enteroinvasive E. coli.

59. The causative agent of typhoid fever: biological properties; epidemiology and pathogenesis
of typhoid fever; microbiological diagnostics, treatment and prevention of typhoid fever.

60. The causative agent of dysentery: species, biological properties; epidemiology and patho-
genesis of dysentery; microbiological diagnostics, treatment and prevention of dysentery.

61. The causative agent of cholera: biological properties; epidemiology and pathogenesis of
cholera; microbiological diagnostics, treatment and prevention of cholera.

62. The causative agent of diphtheria: biological properties; epidemiology and pathogenesis of
diphtheria; microbiological diagnostics, treatment and prevention of diphtheria.

63. The causative agent of whopping cough: biological properties; epidemiology and pathogen-
esis of whopping cough; microbiological diagnostics, treatment and prevention of whopping
cough.

64. The causative agent of tuberculosis: biological properties; epidemiology and pathogenesis
of tuberculosis; microbiological diagnostics, treatment and prevention of tuberculosis.

65. The causative agent of leprosy: biological properties; epidemiology and pathogenesis of lep-
rosy; microbiological diagnostics, treatment and prevention of leprosy.

66. The causative agent of plague: biological properties; epidemiology and pathogenesis of
plague; microbiological diagnostics, treatment and prevention of plague.

67. The causative agent of anthrax: biological properties; epidemiology and pathogenesis of an-
thrax; microbiological diagnostics, treatment and prevention of anthrax.

68. The causative agent of brucellosis: biological properties; epidemiology and pathogenesis of
brucellosis; microbiological diagnostics, treatment and prevention of brucellosis.

69. The causative agent of tularemia: biological properties; epidemiology and pathogenesis of

tularemia; microbiological diagnostics, treatment and prevention of tularemia.
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70. The causative agent of gas gangrene: biological properties; epidemiology and pathogenesis
of gas gangrene; microbiological diagnostics, treatment and prevention of gas gangrene.

71. The causative agent of tetanus: biological properties; epidemiology and pathogenesis of tet-
anus; microbiological diagnostics, treatment and prevention of tetanus.

72. The causative agent of botulism: biological properties; epidemiology and pathogenesis of
botulism; microbiological diagnostics, treatment and prevention of botulism.

73. The causative agent of syphilis: biological properties; epidemiology and pathogenesis of
syphilis; microbiological diagnostics, treatment and prevention of syphilis.

74. The causative agent of relapsing fever and Lyme's disease: biological properties; epidemiol-
ogy and pathogenesis of relapsing fever and Lyme's disease; microbiological diagnostics, treat-
ment and prevention of relapsing fever and Lyme's disease.

75. The causative agent of leptospirosis: biological properties; epidemiology and pathogenesis
of leptospirosis; microbiological diagnostics, treatment and prevention of leptospirosis.

76. The causative agent of epidemic and endemic typhus: biological properties; epidemiology
and pathogenesis of epidemic and endemic typhus; microbiological diagnostics, treatment and
prevention of epidemic and endemic typhus.

77. Chlamydia: species, biological properties; epidemiology and pathogenesis of diseases that
caused by Chlamydia; microbiological diagnostics, treatment and prevention of diseases.

78. Mycoplasma: species, biological properties; epidemiology and pathogenesis of diseases that
caused by Mycoplasma; microbiological diagnostics, treatment and prevention of diseases.

79. Fungi: general characteristics (morphology, structure of cell, reproduction, cultivation, stain-
ing). Classification of pathogenic fungi.

80. Superficial mycoses (keratomycosis, dermatomycoses): pathogenesis, diseases, microbio-
logical diagnosis, treatment and prophylaxis.

81. Subcutaneous mycoses: pathogenesis, diseases, microbiological diagnosis, treatment and
prophylaxis.

82. Deep mycoses (systemic mycoses): pathogenesis, diseases, microbiological diagnosis,
treatment and prophylaxis.

83. The causative agent of influenza: morphology and structure of virion, antigens, type of nu-
cleic acid and cultivation of influenza virus. Antigenic shift and drift. Epidemiology and patho-
genesis of influenza. Microbiological diagnosis, prophylaxis and treatment of influenza.

84. The causative agent of measles: morphology and structure of virion, antigens, type of nucle-
ic acid and cultivation of virus. Epidemiology and pathogenesis of measles. Microbiological diag-
nosis, prophylaxis and treatment of measles.

85. The causative agent of parainfluenza: morphology and structure of virion, antigens, type of
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nucleic acid and cultivation of virus. Epidemiology and pathogenesis of parainfluenza. Microbio-
logical diagnosis, prophylaxis and treatment of parainfluenza.

86. The causative agent of mumps: morphology and structure of virion, antigens, type of nucleic
acid and cultivation of virus. Epidemiology and pathogenesis of mumps. Microbiological diagno-
sis, prophylaxis and treatment of mumps.

87. The causative agent of rubella: morphology and structure of virion, antigens, type of nucleic
acid and cultivation of virus. Epidemiology and pathogenesis of rubella. Microbiological diagno-
sis, prophylaxis and treatment of rubella.

88. The causative agent of adenoviral infections: morphology and structure of virion, antigens,
type of nucleic acid and cultivation of virus. Epidemiology and pathogenesis of adenoviral infec-
tions. Microbiological diagnosis, prophylaxis and treatment of adenoviral infections.

89. The causative agent of poliomyelitis: morphology and structure of virion, antigens, type of
nucleic acid and cultivation of virus. Epidemiology and pathogenesis of poliomyelitis. Microbio-
logical diagnosis, prophylaxis and treatment of poliomyelitis.

90. The causative agent of rabies: morphology and structure of virion, antigens, type of nucleic
acid and cultivation of virus. Epidemiology and pathogenesis of rabies. Microbiological diagnosis,
prophylaxis and treatment of rabies.

91. Flaviviridae: morphology and structure of virion, antigens, type of nucleic acid and cultiva-
tion of virus. Epidemiology and pathogenesis of diseases that caused by viruses. Microbiological
diagnosis, prophylaxis and treatment of diseases.

92. Bunyaviridae: morphology and structure of virion, antigens, type of nucleic acid and culti-
vation of virus. Epidemiology and pathogenesis of diseases that caused by viruses. Microbiologi-
cal diagnosis, prophylaxis and treatment of diseases.

93. Filoviridae: morphology and structure of virion, antigens, type of nucleic acid and cultiva-
tion of virus. Epidemiology and pathogenesis of diseases that caused by viruses. Microbiological
diagnosis, prophylaxis and treatment of diseases.

94. Herpesviridae: subfamilies, genera. Morphology and structure of virion, antigens, type of
nucleic acid and cultivation of virus. Epidemiology and pathogenesis of diseases that caused by
viruses. Microbiological diagnosis, prophylaxis and treatment of diseases.

95. The causative agent of hepatitis A: morphology and structure of virion, antigens, type of
nucleic acid and cultivation of virus. Epidemiology and pathogenesis of hepatitis A. Microbiologi-
cal diagnosis, prophylaxis and treatment of hepatitis A.

96. The causative agent of hepatitis B: morphology and structure of virion, antigens, type of
nucleic acid and cultivation of virus. Epidemiology and pathogenesis of hepatitis B. Microbiologi-

cal diagnosis, prophylaxis and treatment of hepatitis B. Hepatitis D (delta virus).
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97. The causative agent of hepatitis C: morphology and structure of virion, antigens, type of
nucleic acid and cultivation of virus. Epidemiology and pathogenesis of hepatitis C. Microbiologi-
cal diagnosis, prophylaxis and treatment of hepatitis C.

98. The causative agent of hepatitis E: morphology and structure of virion, antigens, type of nu-
cleic acid and cultivation of virus. Epidemiology and pathogenesis of hepatitis E. Microbiological
diagnosis, prophylaxis and treatment of hepatitis E.

99. The causative agent of HIV: morphology and structure of virion, antigens, type of nucleic
acid and cultivation of virus. Epidemiology and pathogenesis of HIV. Microbiological diagnosis,

prophylaxis and treatment of HIV.

10. SELF-STUDY WORK OF STUDENTS
Form of training  full-time

Ne The unit title Type of self-study Amount Type of control
work of hours
| Section 1. General mi- | pronaration for classes, | 6 Oral survey, checkup
crobiology. work  with literature of tasks in copybook

Subject and aims of med- | sources, performing of
ical microbiology. The | tasks for self-guided
morphology and taxono- | Work in the copybooks

my microorganisms. Mi-
croscopic research meth-
od. Sterilization and dis-

infection.
2 Phy§|ology of m|cr90r- Preparation for classes, | 6 Oral survey, checkup
ganisms.  Metabolism. | work  with literature of tasks in copybook

Nutrition and respiration | sources, performing of
of bacteria. Culturing | tasks for self-guided
methods of aerobic and | Work in the copybooks

anaerobic bacteria

3 \{lruses. The d'SC_O_VeW of Preparation for classes, | 6 Oral survey, checkup
viruses, its classification. | work  with literature of tasks in copybook,
Bacteriophages. The prac- | sources, performing of checkup of presenta-
tical importance of phag- | tasks for self-guided tion

es in biology and medi- | work in the copybooks,

cine. The genetics of mi- | Preparation of multime-
. . dia presentations

croorganisms.  Biotech-

nology in microbiology.

Molecular-biological

methods of diagnosis
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4 section 2. Infection.| p.oparation for classes, Oral survey, checkup
Doctrine about antibiot-| work  with literature of tasks in copybook
ics. sources, performing of
Infection: the role of mi-| tasks for self-guided
croorganisms in infectious| Work in the copybooks
process. Biological diag-
nostic method. The role of
host in the infectious pro-
cess. Microbiological ba-
sics of antimicrobial ther-
apy. Methods for determi-
nation sensitivity of bacte-
ria to antibiotics

5 Se_ctlon 3. _Ecology of Preparation for classes, Oral survey, checkup
microorganisms. work  with literature of tasks in copybook,
Ecology of microorgan- | sources, performing of checkup of presenta-
isms. The human micro- | tasks for self-guided tion
flora and its function. | Work in the copybooks,

Dysbiosis, methods of | Preparation of multime-
. e dia presentations

correction. Biofilms. San-

itary demonstration water

microorganisms, soil, air,

and methods of research.

6 Sectlor! 4. Immunllty._ | Preparation for classes, Oral survey, checkup
Immunity. Sero.ogl'ca work  with literature of tasks in copybook
methods . ggg_lutlnatlon sources, performing of
test, precipitation test, | ;.o for self-guided
complement fixation test work in the copybooks

7 S'ectlon 5. Special bacte- Preparation for classes, Oral survey, checkup
rlo_lo_gy and ”.‘VCO'PQV- work  with literature of tasks in copybook
Clinical ~ Microbiology. sources, performing of
Etiology and pathogene- | ;g 1for self-guided
sis of nosocomial mft_ec- work in the copybooks
tions. The causative
agents, properties and
microbiological diagnos-
tics of nosocomial infec-
tions. Pathogenic and op-
portunistic gram- positive
and gram-negative cocci

8 P_athogens of escherichio- Preparation for classes, Oral survey, checkup
SIS an_d dysentery. The work  with literature of tasks in copybook
causative agents of ty- sources, performing of
_phoid, salmonella poison- | .o 1for self-guided
ing and cholera work in the copybooks
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Pathogens of diphtheria,

9 hooDi h Path Preparation for classes, Oral survey, checkup
whooping -cougn. ratho- \yon  with  literature of tasks in copybook
gens Of. Ieglonellos_ls. sources, performing of
Pathogenic mycobacteria tasks for self-guided

work in the copybooks

10 ?atthogelns ?f zoonotollc In- Preparation for classes, Oral survey, checkup
EC |on\s(. plagué and an- | \york  with  literature of tasks in copybook
thrax. Yersiniosis. sources, performing of
Pathogens of brucellosis, | tasks for self-guided
tularemia work in the copybooks

11 Ee:cthcigeqs of anaerobic Preparation for classes, Oral survey, checkup
Intec |ont.) g?:s gangrene, | work  with literature of tasks in copybook
tetanus, botulism sources, performing of

tasks for self-guided
work in the copybooks

12 P_athogelns of _Sp"QChetO' Preparation for classes, Oral survey, checkup
Sis and leptospirosis work with literature of tasks in copybook

sources, performing of
tasks for self-guided
work in the copybooks

13 Rickettsia and Chlamydia Preparation for classes, Oral survey, checkup

work  with literature of tasks in copybook
sources, performing of
tasks for self-guided
work in the copybooks

14 Mé/coplast[na.' Fatpoge.mc Preparation for classes, Oral survey, checkup

and opportunistic Tungt work  with literature of tasks in copybook
sources, performing of
tasks for self-guided
work in the copybooks

15 Section 6. Special virol- Preparation for classes, Oral survey, checkup
ogy. . work  with literature of tasks in copybook
Causative agents of viral sources, performing of
respiratory diseases tasks for self-guided

work in the copybooks

16 tCausqtl\I/e _a?er][t_s of en(; Preparation for classes, Oral survey, checkup
weroviral INTECtions - and | 51 with  literature of tasks in copybook
infections of the nervous sources, performing of
s?]/ste_m;c Viral - haemor- | o for self-guided
rhagic Tevers work in the copybooks

17 Herpeswfruses. | Vb'ralll Preparation for classes, Oral survey, checkup
iigents Of meas Ce:s, FUDEL~ | \work  with literature of tasks in copybook
4, mu]rcnps. ausative sources, performing of
agents of . . | tasks for self-guided
slow viral infections. Pri-
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ons. work in the copybooks
18 Hepatltls_wral pathggens. Preparation for classes, | 2 Oral survey, checkup

Oncogenic VIFUSES. 1 \ork — with  literature of tasks in copybook

Causative  agents  of sources, performing of

AIDS tasks for self-guided
work in the copybooks

11. YYEBHO-METOJUYECKOE U TH®POPMAIIMOHHOE OBECITEYEHHE
JUCHUTINHBI

a) CiuCOK peKOMeH/yeMOoM JIUTepaTypbl

OCHOBHAasAA

1) Medical microbiology : a guide to microbial infections: pathogenesis, immunity, laboratory in-
vestigation and control / ed. by M. R.Barer, W. Irving, A. Swann, N. Perera. - 19th ed. - London :
Elsevier, 2018. - 743 p.

2) Medical microbiology, virology and immunology. Lecture notes = MeaunuHckas
MHUKPOOHOJIOTHsI, BUPYCOJIOTHs M UMMyHoJtorus : textbook : yuebHnoe mocobue ayist By30B ypOBHS

crienuagnuTeTa 1o HanpasieHuto moarotoBku 31.05.01 "Jlewebnoe nemo" / M. N. Artamonova [u

ap.]. - Moscow : GEOTAR-Media, 2020. - 352 p.

JOMOJIHUTEC/IbHAaA
1) Microbiology, virology: clinical application cases. General microbiology. Part 1 / M. N.
Artamonova, N. I. Potaturkina-Nesterova, I. S. Nemova, A. S. Khitrova; Ulyanovsk State
University, Insitute of Medicine, Ecology and Physical culture. - Ulyanovsk : ULSU, 2018. -
TekcT Ha aHr. fI3.

http://lib.ulsu.ru/MegaPro/Download/MObject/1372

y4eOHO-MeTOoAnYeCKas

1) General microbiology : classification, morphology and ultrastructure of microorganisms : manual
for foreign students of medical faculty / M. N. Artamonova, N. |. Potaturkina-Nesterova, I. S.
Nemova, A. S. Alekseeva; Ulyanovsk State University. - Ulyanovsk : ULSU, 2016. - Ha anri. s13.;
http://lib.ulsu.ru/MegaPro/Download/MObject/6

2) Artamonova M. N. Microbiology, virology : guidelines for practical classes for foreign students.

Part 1/ M. N. Artamonova, N. I. Potaturkina-Nesterova, I. S. Nemova; Ulyanovsk State University,

The Institute of Medicine, Ecology and Physical Culture . - Ulyanovsk : ULSU, 2016. - Ha anru1. s13.
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http:/lib.ulsu.ru/MegaPro/Download/MObject/5
3) Artamonova M. N. Microbiology, virology : guidelines for practical classes for foreign students.

Part 2/ M. N. Artamonova, N. I. Potaturkina-Nesterova, I. S. Nemova; Ulyanovsk State University,
The Institute of Medicine, Ecology and Physical Culture. - Ulyanovsk : ULSU, 2017.
http:/lib.ulsu.ru/MegaPro/Download/MObject/913

Agreed: .
L. 6ubmuorexaps OOII HB Yal'Y  / Cramonsuukosa JI. P. | ¢ /77t /
JIOIDKHOCTH COTPYAHHMKA HAYYHOH OMOIMOTEeKH dUO TIO/IITHCE"

b) Professional databases, information and reference systems

1. D1eKTPOHHO-0UOINOTEYHbIE CHCTEMbI:

1.1. IPRbooks : anekrpoHHO-0MONIMOTEYHAsI cUCTeMa : calT / rpymnmna komnanuii Al [lu Ap

Memua. - Caparos, [2020]. — URL: http://www.iprbookshop.ru. — Pexum gocrtyma: s
3apEerucTpUp. MOJIb30BaTeNEH. - TEKCT : AIEKTPOHHBIN.
1.2. IOPAUT : »snexrpoHHO-GuGIHOTedHass cuctema : cailt / OOO DiekTpoHHOE

mparensctBo FOPAUT. — Mocksa, [2020]. - URL: https://www.biblio-online.ru. — Pesxnm

JIOCTYMA: JUIsl 3apETUCTPUP. MOJb30BaTENeH. - TEKCT : JIIEeKTPOHHBII.

1.3. KoHcynmbTaHT cCTyIaeHTa : OJJIEKTPOHHO-OMOmmoTreuHas cucrema : cat / OOO
[TomuTexpecypc. — Mockaa, [2020]. — URL:
http://www.studentlibrary.ru/catalogue/switch_kit/x2019-128.html. - Pexum gocryma: s
3apEerucTpup. Mojib3oBaresend. — TeKCT : AEKTPOHHBIN.

1.4. Jlanp : snmektpoHHO-OMOIMOTEeuHas cucrema : cakt / OOO DOBC Jlawb. — CaHKT-

Ilerepoypr, [2020]. — URL: https://e.lanbook.com. — Pexum gocryma: uis 3aperucTpHp.
I10JIb30BaTeIe. — TEKCT : IIEKTPOHHBIMN.

1.5. Znanium.com : »neKkTpoHHO-OMONMOTeYHast cuctema : caiit / OOO 3HaHUyM. -
Mocksa, [2020]. - URL:  http://znanium.com. — Pexum jgoctyma : Ui 3aperdcTpup.
10JIb30BaTEICH. - TEKCT : AIEKTPOHHBIN.

1.6. Clinical Collection : kosulekuus Ui MEIULIUHCKUX YHUBEPCUTETOB, KIUHHUK,
MEJIMLIUHCKUX oubInoTeK // EBSCOhost : [mopran]. — URL:
http://web.a.ebscohost.com/ehost/search/advanced?vid=1&sid=e3ddfb99-ala7-46dd-a6eb-
2185f3e0876a%40sessionmgr4008. — Pexxum goctyma : Al aBTOpU3. moJib3oBareneit. — Tekcr :
JJIEKTPOHHBIN.

2. Koncyabrantllinioc [DnexkTpoHHBIN pecypc]: cmpaBouHas mpaBoBas cucrtema. /OO0
«Koncynprant [lmtoc» - OnekrpoH. naH. - Mocksa : Koncynsrantlimtoc, [2020].

3. ba3bl JaHHBIX NEPUOANYECKUX U3TaHUI:
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3.1. ba3za naHHBIX NMEPUONMYECKUX HM3IAAHUHM : 3MeKTpoHHbIe XypHaisl / OO0 MBUC. -
Mocksa, [2020]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum poctyma : s
aBTOPU3. II0JIb30BATENEH. — TEKCT : 3JEKTPOHHBIN.

3.2. eLIBRARY.RU: nayuynas osnekrponHas OuOimmoteka : caiitr / OOO Hayunas

Dnekrponnas bubmmoreka. — Mocksa, [2020]. — URL: http://elibrary.ru. — Pexxum noctyna : ais

aBTOPM3. NI0JIb30BATENEH. — TEKCT : AIEKTPOHHBIN
3.3. «Grebennikony : snekrponnas oubianoteka / UJ| I'pebennukoB. — Mocksa, [2020]. —

URL: https://id2.action-media.ru/Personal/Products. — Pexum moctyma : IS aBTOPH3.

I0JIb30BaTENEH. — TEKCT : AJEeKTPOHHBIN.

4. HanuoHabHAas 3JIEeKTPOHHasi OMOmoTeKa : 3JeKTpoHHas OubianoTeka : ¢enepanbHas
rocyfaapcTBeHHass MHGOpPMAaIlMOHHAsT cucTteMa : caT / MuHnucrepctBo kyiabTypel PO ; PI'b. —
Mocksa, [2020]. — URL: https://H30.pd. — Pexxum moctyma : i TOJb30BaTeledl Hay4IHOM
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RF Ministry of Education and Science
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F — Educational plan in “Microbiology, virology”

Specialized training laboratory microbiology must have individual jobs for students,
equipped with microscopes, and facilities for making micropreparations, bacteriological research
and productions of immunological reactions (dyes, alcohol lamp, racks, trays, bacterial loop, tubes,
automatic dispensers, pipettes, sets disks with antibiotics thermostat, vaccines, sera, diagnostic
preparations). It also requires basic equipment for the preparation and storage of culture media and
disinfection / sterilization: autoclave ( "clean™ and "dirty"), dry-heat sterilizer, distiller, fridge. Vis-
ual aids (tables, posters and are fixed preparations of bacteria) in the diagnosis of major infectious
diseases, and others.
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