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List of Competencies
and Formation
Stages

Planned learning outcomes for the discipline,
characterizing the stages of competence development

Types of assessment
tools/section code in this
document

PC-1: Capable and
ready to implement a
set of measures aimed
at maintaining and
strengthening health
and including: the
formation of a healthy
lifestyle, the
prevention of the
occurrence and (or)
spread of diseases,
their early diagnosis,
the identification of
the causes and
conditions of their
occurrence and
development, as well
as those aimed at
eliminating the
harmful effects of
environmental factors
on human health

The student must: Know, i.e., reproduce and explain the
educational material with the required degree of scientific
accuracy and completeness:

The main stages in the development of microbiology. The
relationship of this science with other disciplines, the
objectives and methods of research, and the principles of
microbial taxonomy. The structure and shape of the
microbial cell and the function of its various components,
their chemical composition, physiology, and biochemistry
of bacteria, as well as the characteristics of nutrition,
respiration, growth, and reproduction. The distribution
and role of microbes in the environment. The influence of
environmental factors on microorganisms. The
morphology, ultrastructure, classification, and nature of
viruses. The replication of DNA and RNA viruses, their
cultivation, antigens, and the production and use of
phages. The nature of prions and the characteristics of
prion diseases. The genetics of bacteria and viruses. The
role of mutations and recombinations in bacterial
evolution. Extrachromosomal factors of heredity. The
concept of genetic engineering and its practical
applications. Sources and methods of obtaining
antibiotics, their classification by structure, spectrum and
mechanism of action. Features of genetic control of
pathogenicity and antibiotic resistance of microbes,
mechanisms of resistance development. Complications
during antibiotic therapy, methods for determining the
sensitivity of microbes to antibiotics. Features of the
formation of symbiosis processes between the human body
and microbes, the role of resident microflora in the
development of opportunistic diseases. Mechanisms and
factors of infectious process development. Pathogenicity
and virulence of microbes. The role of opportunistic
microflora in human pathology, the development of
nosocomial infections. The formation of immunity, its
types, mechanisms and factors: immunocompetent cells,
their interaction in cellular and humoral immunity.
Antigens of microbes and viruses, their properties, types.
Mechanisms of interaction between antigens and
antibodies. Mechanisms of the development of immediate
and delayed allergies, forms of manifestation, and
preventive measures. The role of individual
representatives of the microbial world in the etiology and
pathogenesis of major human infectious diseases.
Methods of microbiological diagnostics. How to collect
samples (sputum, pus, blood, urine, feces, throat swabs,
hand swabs, environmental samples, etc.) for
bacteriological, virological, and serological testing in
children. Use of essential antibacterial, antiviral, and
specific drugs. Vaccines and their types; immune
diagnostic and therapeutic agents. Principles of their
production and use.

Blocks A, D -
Reproductive-level tasks
-test assignments

-paper defense

-report with presentation
-situational problem
solving

-notebook preparation with
notes and drawings




The student must be able to: Comply with sanitary,
hygienic, and anti-epidemic  regulations in a
bacteriological laboratory. Justify the choice of test
material for diagnosing infectious and opportunistic
diseases from a microbiological perspective. Observe
safety precautions and work rules for handling materials
that pose a biological hazard. Prepare microscopic
specimens from the test material (pus, sputum, blood, etc.)
and a pure microbial culture. Stain smears using simple
and complex methods (Gram, Ziehl-Neelsen, Neisser,
Gins, Romanovsky-Giemsa, etc.). Set up and operate
phase-contrast, fluorescence, and dark-field microscopes.
Prepare basic nutrient media for culturing
microorganisms. Inoculate test material on liquid and
solid nutrient media. Isolate a pure culture of microbes -
aerobes and obligate anaerobes. Identify the isolated pure
culture of bacteria by morphological, tinctorial, cultural,
biochemical, and antigenic properties. Determine the
phage sensitivity and phage type of the bacterial culture.
Study the sensitivity of bacteria to antibiotics. Work with
laboratory animals: fix, infect by various methods, collect
blood, perform an autopsy, make smears-imprints of
organs, and blood cultures. For the cultivation of obligate
intracellular parasites, prepare a cell culture (primary
trypsinized single-layer from chicken embryos and
transplantable). Infect the cell culture and the chicken
embryo. Conduct the indication and identification of
viruses in the cell culture and on the chicken embryo. Use
the acquired knowledge to determine the tactics of
antibacterial, antiviral, and immunotropic therapy; apply
the principles of emergency prophylaxis and antitoxic
therapy of patients.

Block B, D - tasks at the
reconstructive level

- solving test tasks

- solving situational
problems

- test

- midterm assessment

The student must possess:

The student can demonstrate the ability to solve complex
problems based on acquired knowledge, skills, and
abilities, applying them in atypical situations, i.e.,
possess: Basic methods of sterilization, disinfection, and
antiseptic treatment of instruments and equipment to
prevent infection of the physician and patient. Skills in
making a preliminary diagnosis based on the results of
laboratory microbiological examination of adults and
adolescents. Methods for interpreting microbiological
test results, determining the antimicrobial activity of
antibiotics, and microbiologically based rules for their
use in treating patients. Basic skills in working with
material containing pathogenic and opportunistic
microorganisms. Methods for selecting antimicrobial
and immunobiological agents for the adequate
prevention and treatment of infectious diseases. Basic
skills in working with modern devices used to diagnose
infectious diseases.

Blocks C and D - practice-
oriented and/or research-
based assignments
-solving situational
problems

-solving test assignments
-defending abstracts
-report with presentation
-essay development
-group work




2. TECHNOLOGICAL MAP OF THE DISCIPLINE "MICROBIOLOGY AND

Course 2 / Semester 3, ZE - 4, Reporting - credit

VIROLOGY™

Name of the | Control Form of control Minimu | Credit Control
discipline m credit | maximu | schedule
modules m
according to
the RPD
Module 1: Microbial Morphology
Section 1. Current Frontal survey,
Morphology Lesson activity, 4 6 1-4
of microbes SRS — note-taking
Attendance*
Control Theoretical assignment,
Point No. | Tests, 5 10 5
1 Situational task
Module 2: Microbial Physiology
Section 2. Current Frontal survey,
Physiology Lesson activity, 3,9 51 6-8
of Microbes SRS — note-taking
Attendance*
Section 3. Current Frontal survey,
General Lesson activity, 1,6 2,9 9
Virology SRS — note-taking
Attendance*
Section 4. Current Frontal survey,
Genetics of Lesson activity, 2,5 4 10
Microorganis SRS — note-taking
ms Attendance*
Colloquiu | Theoretical assignment,
m No. 1 Tests, 10 15 11
Situational task
Module 3: Infectious Process
Section 5. Current Frontal survey,
Infectious Lesson activity, 2 4 12
Process SRS — note-taking
Attendance*
Module No. 4: Private Medical Bacteriology
Section 6. Current Frontal survey,
Special Lesson activity, 4 7 13-16
Medical SRS — note-taking
Bacteriology: Attendance*
Coccal and
Airborne
Infections
Colloquiu | Theoretical assignment,
m No. 2 Tests, 7 14 17

Situational task




TOTAL for 40 70
the semester
*Attendance:
1 point is deducted for each
missed or unattended class or
lecture.
Midterm assessment:
Album design, 20 30 18
Development of a topic table,
Video development,
Abstract defense,
Report with presentation
Semester ranking by discipline 60 100

TECHNOLOGICAL MAP OF THE DISCIPLINE "MICROBIOLOGY AND

VIROLOGY™

Course 2 / Semester 4, 3rd Unit, Reporting Exam

Name of the | Control Form of control Minimu | Maximu | Control
discipline m credit | m credit | schedule
modules
according to
the RPD
Module No. 4: Private Medical Bacteriology
Section 6. Current Frontal survey,
Special Lesson activity, 4 9 19-20
Medical SRS - note-taking
Bacteriology: Attendance*
Intestinal
Infections
Control Theoretical assignment,
No. 2 Tests, 5 10 21
Situational task
Section 6. Current Frontal survey,
Anaerobic Lesson activity, 7 12 22 - 26
zoonotic, SRS — note-taking
spirochetal, Attendance*
and rickettsial
infections
Colloquiu | Theoretical assignment,
m No.3 | Tests, 10 15 27
Situational task
Module No. 5: Private Medical Virology
Section 7. Current Frontal survey,
Private Lesson activity, 6 8 28 - 34
Medical SRS - note-taking
Virology Attendance*
Colloquiun Theoretical assignment,
No. 4 Tests, 8 16 35

Situational task




TOTAL for 40 70
the semester
*Attendance:
1 point is deducted for each
missed or unattended class or
lecture.
Midterm Assessment: Conference Presentation,
Participation in the "World of Microbes" Olympiad, 20 30 36
Exam
Semester ranking by discipline 60 100
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Block A

3. TYPICAL TESTS AND OTHER MATERIALS REQUIRED FOR

ASSESSING PLANNED LEARNING OUTCOMES IN THE DISCIPLINE

(ASSESSMENT TOOLS)
TESTS

TEST #1 "MORPHOLOGY SECTION"

. Structures required for L-form bacteria:
. Cell wall

. Cytoplasmic membrane

. Capsule

. Flagella

. Nucleoid

. The significance of volutin granules:
. Protection from adverse factors

. Maintaining shape

. Storing nutrients

. Participating in reproduction

. Differentiating feature

. Peritrichous bacteria are bacteria with:

. One flagellum

. Two polar flagella

. A tuft of flagella at the end

. Multiple flagella covering the entire surface of the bacterial cell
. Three flagella

. Peritrichous bacteria include:
. Vibrio cholerae

. Spirilla bacteria

. Helicobacter

. Escherichia

. Salmonella

. Fixation of the smear results in:

. Death of microbes

. Attachment to glass

. Increased susceptibility to dye

. Increased peptide glycan in the cell wall

. Decreased peptide glycan in the bacterial cell wall




6. A nucleoid is:

. Analogous to the nucleus in bacteria

. Possesses a membrane-bound nucleolus

. Bacterial DNA is bound to basic histone proteins

. Is diffusely arranged in fibrils

. Consists of double-stranded DNA, closed in a ring

O wnN -

. A prokaryotic cell has:

. A morphologically defined nucleus

. A nucleoid (double-stranded DNA molecule, closed ring)
. A nuclear membrane

. Mesosomes

. Mitochondria

O~ owpNDEFE

. Phase-contrast microscopy is used to study the following preparations:
. Gram-stained

. Native "crushed" or "hanging drop"

. Fixed with methyl alcohol

. Ziehl-Neelsen stain

. All of the above are true

OB~ wWNE O

. An essential structural component of a bacterial cell:
. Cytoplasmic membrane

. Cytoplasm

. Nucleoid

. Flagella

. Capsule

O b~ owpNDEFE, O

10. Morphological structures that determine positive or negative Gram staining:
1. Cell wall

2. Cytoplasmic membrane

3. Cytoplasm

4. Nucleoid

5. Capsule

11. The cell wall of Gram-positive bacteria contains:
1. Multilayer peptide glycan

2. Single-layer peptide glycan

3. Teichoic acids

4. Lipopolysaccharide

5. RNA

12. Taxonomic categories reflecting the binary nomenclature (name) of microorganisms:
1. Kingdom, subkingdom

2. Division, class

3. Order, species

4. Family, genus

5. Genus and species

13. Function of the cell wall:
1. Protective
2. Form-forming



3. Ability to perceive dyes differently
4. Preservation of hereditary information
5. Selective permeability

14. Bacteria that do not have a cell wall:
1. Rickettsia

2. Spirochetes

3. Mycoplasma

4. Chlamydia

5. Actinomycetes

15. The cytoplasmic membrane consists of:

1. A prominent mucous layer covering the cell wall

2. A phospholipid bilayer interspersed with protein globulins
3. A vital structural component of the bacterial cell

4. A complex colloidal system

5. A complex nucleoprotein

16. Functions of the cytoplasmic membrane:

1. Regulation of the entry of metabolites and ions into the cell
2. Participation in DNA replication

3. Maintenance of hereditary information

4. Participation in metabolism

5. Participation in spore formation

17. Localization of hereditary information in a bacterial cell:
1. Cytoplasmic membrane

2. Mitochondria

3. Mesosomes

4. Nucleoid

5. Plasmids

18. The taxonomy of microorganisms is based on the following properties:
1. Morphological

2. Biochemical

3. Allergic

4. Physiological

5. Molecular genetic

19. Robert Koch developed:

1. A method for isolating pure bacterial cultures
2. Formulated the concept of immunity

3. Proposed aniline dyes and a condenser

4. Okryl Tuberculosis and cholera pathogens

5. Developed serological reactions

20. Acid resistance of bacteria is associated with the presence of:
1. Nucleic acids

2. Sebaceous substances

3. Polysaccharides

4. Multilayered peptide glycan

5. High salt concentrations



21. Spirochete morphology is characterized by:
1. Rod-shaped

2. Differentiated nucleus

3. Elastic axial thread

4. Active movement

5. Sporulation

22. Rickettsiae are characterized by:
1. Non-cellular structure

2. Reproduction by fission

3. Positive Gram staining

4. Polymorphism

5. Intracellular parasitism

23. Capsules are formed only in the body by pathogens of:
1. Cholera

2. Tuberculosis

3. Siberian Ulcers

4. Pneumonia

5. Tularemia

24. Based on the number and arrangement of flagella, microorganisms are classified as:
1. Monotrichous

2. Spheroplasts

3. Lophotrichous

4. Protoplasts

5. Peritrichous

25. Microbial spores are important for:
1. Reproduction

2. Preservation of the species

3. Identification

4. Participation in metabolism

5. Active movement

26. Spores are formed by:
1. Bacteria

2. Bacilli

3. Clostridia

4. Mycoplasma

5. Chlamydia

27. A simple staining method allows us to determine the following in a microbial cell:
1. Spores

2. Capsule

3. Acid fastness

4. Gram staining (plus or minus)

5. Volutin grains

28. The ability to perceive dyes (tinctorial properties) is determined by the structure and
composition of:

1. Cytoplasm

2. Nucleoid



3. Capsule
4. Cell wall
5. Plasmids

29. Preparation of a specimen for microscopic examination involves:
1. Air-drying the smear

2. Flame-drying the smear

3. Flame-fixing the smear

4. Fixing the smear Alcohol

5. Staining of smears without fixation

30. Ziehl-Neelsen staining is used to detect:
1. Nuclear substance

2. Inclusions

3. Acid resistance

4. Motility

5. Capsule formation

31. The response of microbes to Gram staining depends on:
1. Cell shape and size

2. Cytoplasmic membrane structure

3. Peptidoglycan content in the cell wall

4. Colony shape

5. High salt concentrations

32. Antonius Leeuwenhoek was the first to:
1. Created the theory of immunity

2. Proposed nutrient media

3. Discovered phagocytosis

4. Designed a microscope

5. Observed and drew microbes

33. Mycoplasmas are characterized by the absence of: 1. Cytoplasmic membrane
2. Cytoplasm

3. Nucleoid

4. Cell wall

5. Ribosomes

34. Bacteria that do not have a cell wall:
1. Rickettsia

2. Spirochetes

3. Chlamydia

4. Mycoplasma

5. Actinomycetes

35. Bacterial cytoplasmic membrane:

1. Plays an important role in metabolism

2. Serves as an osmotic barrier

3. Controls the entry and exit of various substances from the cell
4. Determines cell shape

5. Stores hereditary information

36. Bacterial cytoplasm:



1. Complex colloidal system

2. Contains a differentiated nucleus

3. Consists of soluble proteins

4. Contains 50,000 ribosomes

5. Contains no inclusions glycogen, starch, volutin

37. Bacterial mesosomes:

1. Cell wall derivatives

2. Derivatives of cytoplasmic membranes
3. Not associated with the nucleoid

4. Participate in cell division

5. Participate in spore formation

38. Plasmids:

1. Extrachromosomal factors of heredity
2. Autonomous circular DNA molecule
3. Vital structure of the bacterial cell

4. Causes selective advantages

5. Incapable of replication

39. The role of the capsule in bacterial life:

1. Enhances pathogenicity

2. Is an essential structural component of the cell
3. Inhibits phagocytosis

4. Serves as an osmotic barrier

5. Determines cell shape

40. The bacterial capsule is characterized by:
1. Easy staining

2. High polysaccharide content

3. Acid fastness

4. Antigenic specificity

5. Presence in all bacteria

41. The bacterial capsule is detected by staining using:
1. Burri-Hins

2. Simple method

3. Neisser

4. Ziehl-Neelsen

5. Ozheshki

42. Capsules are formed in the body by pathogens:
1. Tuberculosis

2. Leprosy

3. Anthrax

4. Plague

5. Tularemia

43. Structures required for L-form bacteria:
1. Cell wall

2. Cytoplasm

3. Capsule

4. Cytoplasm



5. Nucleoid

44, Bacterial motility is determined by:
1. Phase-contrast microscopy

2. Burri-Hins method

3. Ultramicroscope

4. In a "crushed droplet”

5. Gram staining

45. Bacterial flagella:

1. Participate in reproduction

2. Serve to preserve the species
3. Determine motility

4. Are antigens

5. Consist of the protein flagellin

46. Pili (fibrin, villi) determine:
1. Motility

2. Transfer of genetic material

3. Adhesion

4. Replication

5. Protein synthesis

47. Native, unstained preparations are prepared for microscopy:
1. Light

2. Darkfield

3. Phase-contrast

4. Fluorescent

5. Electron

48. Preparation of a preparation for microscopic examination involves: 1. Air-drying the
smear

2. Flame-drying the smear

3. Flame-fixing the smear

4. Staining bacteria without fixation

5. Alcohol-fixing the smear

49. Neisser staining is used to detect:
1. Spores

2. Flagella

3. Nuclear substance

4. Volutin grains

5. Capsules

50. The following are used for Gram staining:
1. Carbolic fuchsin solution

2. Carbolic gentian violet solution

3. Aqueous fuchsin solution

4. Treatment with sulfuric acid

5. Decolorization with alcohol

51. Structures required for bacteria:
1. Capsule



2. Spores

3. Nucleoid

4. Cytoplasmic membrane
5. Flagella

52. Bacterial nucleus:

1. Diffusely located

2. Has a nuclear membrane

3. Is a chromosome

4. Double-stranded circular DNA
5. Single-stranded RNA

53. Bacteria that do not have a cell wall:
1. Rickettsia

2. Chlamydia

3. Spirochetes

4. Mycoplasmas

5. Actinomycetes

54. A simple staining method allows one to: 1. Identify the cell wall
2. Determine the shape

3. Detect the capsule

4. ldentify spores

5. Study the structure of the nucleoid

55. Volutin grains are revealed by staining using the following methods:
1. Gram stain

2. Ziehl-Neelsen stain

3. Loeffler stain

4. Burri-Gins stain

5. Neisser stain

56. Neisser staining uses:

1. Gentian violet solution

2. Alkaline methylene blue solution

3. Acetic acid methylene blue solution
4. Vesuvine solution

5. Alcohol

57. Plasmids:

1. Extrachromosomal factors of heredity

2. Vital structure of the bacterial cell

3. Confer certain selective advantages on bacteria

4. Autonomous circular molecule of double-stranded DNA
5. Incapable of autonomous replication

58. Bacterial mesosomes:

1. Are the equivalent of the nucleus

2. Derivatives of the cytoplasmic membrane
3. Not associated with the nucleoid

4. Participate in cell division

5. Participate in spore formation



59. Acid resistance of microorganisms is associated with The presence of:
1. Nucleic acids

2. Sebaceous substances

3. Polysaccharides

4. High concentrations of salts

5. Multilayered peptide glycan

60. Acid-fast bacteria include the causative agents of:
1. Pneumonia

2. Actinomycosis

3. Tuberculosis

4. Brucellosis

5. Leprosy

61. Louis Pasteur:

1. Constructed the first microscope

2. Proved that each type of fermentation has its own causative agent

3. Discovered the causative agent of puerperal fever, furunculosis, and osteomyelitis
4. Is the founder of chemotherapy

5. Developed a vaccine against rabies and anthrax

62. Mycoplasmas are characterized by:
1. The presence of a cell wall

2. The absence of Cytoplasmic membrane
3. Polymorphism

4. Absolute intracellular parasitism

5. Gram-negative staining

63. Gram staining uses:

1. Carbolic fuchsin solution

2. Carbolic gentian violet solution
3. Aqueous fuchsin solution

4. Alcohol decolorization

5. Aqueous methylene blue solution

64. A prokaryotic cell has: 1. A morphologically defined nucleus
2. A nuclear membrane

3. The Golgi apparatus

4. Mesosomes

5. Mitochondria

65. Microorganisms classified as prokaryotes:
1. Bacteria

2. Protozoa

3. Rickettsia

4. Actinomycetes

5. Mycoplasmas

66. An essential structural component of a bacterial cell:
1. Nucleoid

2. Spore

3. Cytoplasm

4. Capsule



5. Cytoplasm

67. Microbial spores are important for:
1. Reproduction

2. Preservation of the species

3. ldentification

4. Participation in metabolism

5. Protein synthesis

68. The role of the capsule in bacterial life:

1. Enhances pathogenicity

2. Is an essential structural component of the cell
3. Prevents phagocytosis

4. Is an osmotic barrier

69. Nucleoid:

1. Analog of the nucleus

2. Circular, double-stranded DNA, located diffusely in the cell cytoplasm
3. Associated with basic histone proteins

4. Compactly located, has a membrane and nucleolus

5. Stores and transmits hereditary information

70. Microorganisms that are unable to independently synthesize any organic compounds
they need (carbohydrates, amino acids) are called:

1. Prototrophs

2. Heterotrophs

3. Auxotrophs

4. Autotrophs

5. Chemotrophs

71. The bacteriological method of examination includes:

1. Preparing a smear from the test material and staining it with Gram stain

2. Dispersing the test material to obtain isolated colonies

3. Methods for detecting the capsule, motility, and spores in bacteria

4. Methods for isolating pure cultures of aerobic and anaerobic microorganisms
5. Differentiation and identification of a pure culture of isolated bacteria

72. Phases of bacterial growth on a liquid nutrient medium:
1. Dying off

2. Maximum stationary

3. Lag

4. Negative acceleration

5. Logarithmic growth

73. Pure bacterial culture is used:

1. For the diagnosis of infectious diseases
2. In the production of vaccines

3. For the preparation of diagnostic drugs
4. In the production of antibiotics

5. In none of the above

74. Bacterial enzymes are characterized by:
1. Protein nature
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. High molecular weight structure
. Non-specific action

. A vital role in metabolism

. Specificity of action

COLLOQUIUM No. 1 ON THE SECTION "PHYSIOLOGY AND GENETICS OF

MICROBES™

. Phases of bacterial growth in a liquid nutrient medium:
. Dying off
. Maximum steady-state

Lag

. Negative acceleration
. Logarithmic growth

. Plasmids are capable of:

. Synthesizing the cytoplasmic membrane of a bacterial cell

. Integrating into the chromosome and replicating along with it
. Autonomously replicating and existing in the cell cytoplasm

. Providing bacteria with temporary advantages

. Determining the plastic and energy metabolism of the cell

. Microbial enzymes:

. Promoting the manifestation of bacterial pathogenicity

. Allowing the identification of bacterial species and variants

. Breaking down proteins, fats, and carbohydrates into simpler compounds
. Carrying out the oxidation-reduction process in the cell

. Transferring hereditary information

. A pure microbial culture is:

. Growth on a nutrient medium environment of a single microbial species

. Microorganisms of the same species isolated from different sources

. Microorganisms of the same species isolated at different times of the year
. Bacterial cultures obtained by subculture of isolated colonies

. Bacterial cultures obtained by subculture of different colonies

. Enzyme composition of any microorganism:

. Determined by the genome

. Responsible for heredity

. Is a stable trait

. Used to differentiate bacteria

. Promotes the manifestation of pathogenic properties

. Differential diagnostic media include:
. Lowenstein-Jensen

Endo

. Russell
. Hiss
. Kitt-Tarozzi

. Nutrients penetrate the bacterial cell as a result of:
. Simple diffusion



. Facilitated diffusion

. Oxidation processes

. Active transport

. Group Translocations
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. Pure bacterial cultures are used:

. For the diagnosis of infectious diseases

. In vaccine production

. For the preparation of diagnostic preparations
. In the production of antibiotics

. In the production of sulfonamide drugs
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9. The physiological and biochemical characteristics of microorganisms are of great
importance for:

1. Bacterial taxonomy

2. Differentiation and identification

3. Solving environmental problems

4. Studying the mechanisms of pathogenic action

5. Vaccine and antibiotic production

10. Genetic recombinations include:
1. Conjugation

2. Modification

3. Transformation

4. Dissociation

5. Transduction

11. The emergence of antibiotic-resistant strains of microorganisms is facilitated by the
use of antibiotics:

1. Without determining their susceptibility

2. Without sufficient indications

3. The same ones for the treatment of humans, animals, and birds

4. In high doses and in combination with chemotherapy

5. As food preservatives

12. The genetic information in a bacterial cell is localized in:
1. The cytoplasmic membrane

2. Metochondria

3. Mesosomes

4. The nucleoid

5. Plasmids

13. Mutations are characterized by:

1. Phenotypic changes in one or more microorganism traits
2. Hereditarily fixed loss or change in a microorganism trait
3. No change in the primary DNA structure

4. Partial loss of nucleotides in DNA

5. Changes in the nucleotide sequence in DNA

14. Transduction consists of the following steps:

1. Integration of bacterial DNA fragments into the phage genome
2. Transfer of DNA fragments through the conjugative bridge

3. Cleavage of the bacterial chromosome by the phage



4. Invasion of the phage into a new bacterial cell
5. Redistribution of genetic material with the formation of a recombinant

15. Microorganisms with the most pronounced antagonistic properties:
1. Mycobacteria

2. Actinomycetes

3. Fungi

4. Mycoplasmas

5. Bacteria

16. Transformation is:

1. Transfer of genetic material from one bacteria to another using phages

2. Transfer of DNA from cell to cell upon contact

3. Changes in the structure of the recipient DNA due to the incorporation of fragments of
donor DNA

4. Adaptive response of microbial cells in response to changes in environmental conditions
5. Direct transfer of a fragment of donor DNA to the recipient cell

17. Transformation is accomplished using:
1. Temperate phage

2. Fertility factor

3. Plasmid

4. Donor culture DNA

5. Transposon

18. Bacteriological examination method includes:

1. Preparation of a smear from the material to be examined and Gram staining
2. Dispersion of the material to be examined to obtain isolated colonies

3. Detection of the capsule, motility, and spores in bacteria

4. Isolation of pure Cultures of aerobic and anaerobic microorganisms

5. Differentiation and identification of pure cultures of isolated bacteria

19. Genetic engineering:

1. Used to produce new drugs that do not exist in nature

2. Replaces methods for producing therapeutic and diagnostic serums

3. Not of decisive importance in the development of biotechnology

4. Allows the production of live vaccines carrying antigens of several microorganisms
5. Plays an important role in the ecology of pathogenic bacteria

20. Medicines obtained by genetic engineering
1. Leukocyte interferon

2. Human insulin

3. Growth hormone

4. Monoclonal antibodies

5. Diagnostic agents

21. Extrachromosomal factors of heredity include:
1. Ribosomes

2. Transposons

3. Mesosomes

4. Plasmids

5. Is sequences



22. Plasmids:

1. Genetic elements vital to bacterial cells

2. Genetic elements conferring certain selective advantages on bacteria
3. Closed rings of double-stranded DNA

4. Single-stranded linear RNA

5. Extrachromosomal genetic structures of bacteria

23. Bacteria are identified by digestion of:
1. Carbohydrates

2. Lipids

3. Salts

4. Gelatin

5. Peptone

24. Colony characteristics important for bacterial identification:
1. Size

2. Shape

3. Edge

4. Color

5. Temperature

25. The role of pigments in microbial life:
1. Protect from ultraviolet rays

2. Increase the enzymatic activity of bacteria
3. Participate in respiration

4. Have antibiotic activity

5. Not considered when identifying bacteria

26. Pure bacterial cultures are used:

1. For the diagnosis of infectious diseases

2. In vaccine production

3. For the preparation of diagnostic preparations
4. In the production of antibiotics

5. In none of the above

27. A pure microbial culture is:

1. The progeny of a single microbial cell grown on a nutrient medium

2. Microorganisms of the same species isolated from different sources

3. Microorganisms of the same species isolated at different times of the year
4. Bacterial cultures obtained by subculture of isolated colonies

5. Bacterial cultures obtained by subculture of different colonies

28. Bacterial differentiation on Endo medium is based on:
1. Lactose breakdown

2. Peptone breakdown

3. Acid formation

4. Reduction of basic fuchsin

5. Glucose breakdown

29. Plasmids:

1. Genetic elements vital to bacterial cells

2. Genetic elements that confer certain selective advantages on bacteria
3. Closed rings of double-stranded DNA



4. Single-stranded linear RNA
5. Extrachromosomal genetic structures of bacteria

30. Main properties of plasmids:

1. An essential component of the bacterial cell
2. Produce biologically active substances

3. Carry specific genetic information

4. Can integrate into the bacterial cell genome
5. Are pathogenicity factors

31. Is sequences:

1. Specific migrating DNA fragments

2. Genes required for integration with non-homologous regions of replicons

3. Genes capable of independent replication and autonomous existence

4. Contain information necessary only for movement to different DNA sites

5. Encode the interaction of transposons, plasmids, and temperate phages with each other and
with the bacterial cell chromosome

32. Transposons:

1. Complex genetic structures capable of independent replication

2. Isolated DNA fragments incapable of replication

3. Perform regulatory and coding functions

4. Capable of moving from one replicon (chromosomal DNA) to another (plasmid) and vice
versa

5. Not involved in the formation of antibiotic resistance in bacteria

33. Plasmids:

1. Genetic elements vital to the bacterial cell

2. Genetic elements that confer certain selective advantages on bacteria
3. Closed circles of double-stranded DNA

4. Single-stranded linear RNA

5. Extrachromosomal genetic structures of bacteria

35. Principles of rational antibiotic therapy:

1. Prescribe strictly according to indications, after determining the sensitivity of the pathogen
to antibiotics

2. Correct dosage and the possibility of combining different drugs

3. Prescribe treatment in minimal doses, allowing microorganisms to adapt

4. Consider the antibiotic resistance of bacteria in the patient's environment (hospital
department, geographic region)

5. Discontinue antibiotic administration immediately after the temperature drops and
Improvement of the patient's condition (ignore the duration of antibiotic therapy)

36. Obligate anaerobes:

1. Grow and reproduce both in the presence and absence of oxygen
2. Require free oxygen

3. Obtain energy through fermentation

4. No pathogenic representatives

5. Use anoxic respiration

37. Antibiotics:
1. Highly active metabolic products of microorganisms
2. Selectively inhibit the growth of various bacteria and some tumors



3. They do not differ from each other in their mechanism of action
4. They have a bacteriostatic or bactericidal effect on microorganisms
5. The antimicrobial spectrum of action is the same for all

38. Antibiotics are classified by:
1. Origin

2. Chemical composition

3. Mechanism of inhibitory action
4. Solubility in alcohol

5. Method of production

39. Laboratory glassware is sterilized by:
1. Tyndallization

2. Flowing steam

3. Autoclaving

4. Pasteurization

5. Dry heat

40. lonizing radiation and ultrasound are used to sterilize:
1. Rooms

2. Food products

3. Nutrient media

4. Vaccines and serums

5. Laboratory glassware

41. Microbial antagonism is caused by:

1. Different growth rates of microorganisms requiring the same nutrients

2. The formation of acids, alcohols, and other metabolic products by microorganisms that
alter the conditions for the existence of other microorganisms in the environment

3. The release of growth substances (amino acids, vitamins, etc.) by microorganisms that
stimulate the growth of other microorganisms

4. The release of antibiotic substances and bacteriocins into the environment

5. Nutrition of one microorganism at the expense of another

42. Virogeny:

1. An obligatory stage of viral reproduction

2. Integration of viral nucleic acid into the cell chromosome
3. Characteristic only of DNA viruses

4. Mechanism of viral persistence

5. Cause of tumors and autoimmune diseases

43. Characteristic properties of viruses:

1. Cellular structure

2. One type of nucleic acid

3. Disjunctive mode of reproduction

4. Absolute intracellular parasitism

5. Possibility of integration into the cellular genome

44. Bacteriophage reproduction occurs:
1. In chicken embryos

2. In artificial nutrient media

3. In the cells of a certain species of bacteria
4. In the body of animals



5. In the cells of any bacterial cultures

45. Bacteriophages are characterized by:

1. Cellular structure

2. Content of nucleic acids - DNA and RNA
3. Content of one nucleic acid - DNA or RNA
4. Intracellular parasitism

5. Widespread occurrence in nature

46. Elective media include:
1. Blood agar

2. Alkaline agar

3. Yolk-salt agar

4. Bile broth

5. Clotted serum

47. A pure microbial culture is:

1. Growth of bacteria of one species on a nutrient medium

2. Microorganisms of the same species isolated from different sources

3. Microorganisms of the same species isolated at different times of the year
4. Bacterial cultures obtained by subculture of isolated colonies

5. Bacterial cultures obtained by subculture of different colonies

48. Pure bacterial culture Used:

1. For the diagnosis of infectious diseases

2. In the production of vaccines

3. For the preparation of diagnostic preparations
4. In the production of antibiotics

5. In the production of sulfonamide drugs

49. The following media are considered differential diagnostic:
1. Lowenstein-Jensen

2. Endo

3. Russell

4. Hiss

5. Kitt-Tarozzi

50. Sterilization is:

1. Destruction of microorganisms pathogenic to humans

2. Disinfection of environmental objects

3. Sterilization of material

4. Complete destruction of microorganisms in various materials
5. Prevention of the penetration of microbes into human tissues

51. Phages are used for:
1. Typing bacteria

2. Diagnostics

3. Prevention

4. Therapy

5. Indication of bacteria

52. The bacteriological method of research includes:
1. Preparing a smear from the sample material and staining it with Gram stain



2. Dispersing the sample material to obtain isolated colonies

3. Methods for detecting the capsule, motility, and spores in bacteria

4. Methods for isolating pure cultures of aerobic and anaerobic microorganisms
5. Differentiation and identification of pure cultures of isolated bacteria

53. Antibiotics:

1. Highly active metabolic products of microorganisms

2. Selectively inhibit the growth of various bacteria and some tumors

3. Promote the manifestation of pathogenic properties of bacteria

4. Classified by chemical composition, mechanism, and spectrum of action
5. Hydrolyze macromolecules of proteins, fats, and carbohydrates

54. Extrachromosomal factors of heredity include:
1. Ribosomes

2. Transposons

3. Mesosomes

4. Plasmids

5. Is sequences

55. Plasmids:

1. Genetic elements vital to bacterial cells

2. Genetic elements conferring certain selective advantages on bacteria
3. Closed rings of double-stranded DNA

4. Single-stranded linear RNA

5. Extrachromosomal genetic structures of bacteria

56. The mechanism of action of antibiotics is determined by:
1. Disruption of the function of the cytoplasmic membrane

2. Changes in the antigenic structure of bacteria

3. Inhibition of bacterial cell wall synthesis

4. Blocking protein synthesis on ribosomes

5. Enhancement of the biochemical activity of bacteria

57. Mechanisms of the development of microbial resistance to antibiotics:

1. Synthesis of enzymes that destroy antibiotics (B-lactamases, penicillinases).

2. Loss of cell wall permeability

3. Impaired antibiotic transport into the bacterial cell

4. Changes in the structure of the cell wall, cytoplasmic membrane, ribosomes, and nucleoid
due to modifications, mutations, and recombinations

5. Transfer of resistance genes (R-genes) to bacteria via plasmids and transposons

58. Factors contributing to the development of antibiotic resistance in bacteria:

1. Uncontrolled use of antibiotics without sufficient indications

2. Use of antibiotics for the prevention of infectious diseases

3. Use of food products containing antibiotics

4. Preliminary determination of the susceptibility of isolated bacteria to antibiotics before
prescribing to a patient

5. Use of expired antibiotics

59. Transduction consists of the following stages:

1. Integration of bacterial DNA fragments into the phage genome

2. Transfer of DNA fragments through the conjugative bridge

3. Cleavage of the bacterial Chromosomes under the influence of the phage



4. Phage invasion of a new bacterial cell
5. Redistribution of genetic material with the formation of a recombinant

60. The following are used in a transduction experiment:
1. Virulent phage

2. Temperate phage

3. DNA solution

4. Selective medium

5. Recipient culture

61. Glass laboratory glassware is sterilized by:
1. Tyndallization

2. Flowing steam

3. Autoclaving

4. Pasteurization

5. Dry heat

62. Genetic recombinations include:
1. Conjugation

2. Modification

3. Transformation

4. Dissociation

5. Transduction

63. A change in the nucleotide sequence in DNA is called:
1. Recombination

2. Mutation

3. Transformation

4. Conjugation

5. Transcription

64. Ways to overcome drug resistance in microorganisms:

1. Chemical modification of known antibiotics

2. Development of new chemotherapeutic agents

3. Search for inhibitors that suppress bacterial enzymes

4. Development of drugs that prevent bacterial adhesion to cells
5. Unindicated use of antibiotics

65. The emergence of antibiotic-resistant strains of microorganisms is facilitated by the
use of antibiotics:

1. Without determining their susceptibility

2. Without sufficient indications

3. The same ones for the treatment of humans, animals, and birds

4. In high doses and in combination with chemotherapy

5. As food preservatives

66. The following media are considered differential diagnostic:
1. Lowenstein-Jensen

2. Endo

3. Russell

4. Hiss

5. Kitt-Tarozzi



COLLOQUIUM No. 2 "INFECTIOUS PROCESS. COCCAL AND AIRBORNE
INFECTIONS™

. Microbiological methods for diagnosing bacterial infections include:
. Bacterioscopic, bacteriological

. Virusoscopic, virological

. Serological, allergic

. Morphological, toxicological

. Biological or experimental
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. For serological diagnosis of tuberculosis, the following must be performed:
. Ziehl-Neelsen staining of a smear

. Sputum culture on Lowenstein-Jensen medium

. Intradermal tuberculin test

. Determination of antibodies in the patient's serum

. Accelerated Price method
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. Gram-positive cocci are:
. Pneumococci

. Meningococci

. Streptococci

. Gonococci

. Chlamydia
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. The occurrence of infection depends on:
. Reactivity of the microorganism

. Climate conditions

. Environment

. Virulence of the microorganism

. Anthropometric data of the microorganism
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. Antibodies, functions:

. Glue (agglutinate) cells

. Dissolve (lyse) cells

. Precipitate (precipitate antigens)
. Neutralize toxins

. Cause the development of DTH
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. Pathogen transmission routes:
. Parenteral

. Lymphogenous

. Transmissible

. Hematogenous

. Neurogenic
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7. Immunoglobulins, which are highly cytophilic for mast cells and cause the
development of anaphylactic shock:
1. IgM



IgE
IgA
IgD
IgG
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. Introduction Serums by the method. Often used for:
. Creating active immunity

. Passive immunity

. Preventing anaphylactic shock

. Identifying the pathogen

. Preventing delayed-type hypersensitivity
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9. A thick, grayish-white film, tightly adherent to the underlying tissue, capable of
spreading to the lower respiratory tract and causing asphyxia, is characteristic of:
1. Tuberculosis

2. Actinomycosis

3. Whooping cough

4. Diphtheria

5. Dysentery

10. Allergic diagnosis of tuberculosis involves detecting:
1. Antibodies in the patient's serum

2. R-type colonies on the Lowenstein-Jensen medium

3. Cord factor in a smear from the muzzle

4. Delayed-type hypersensitivity to tuberculin

5. Tinctorial properties The causative agent of tuberculosis

11. The virulence of pathogenic microorganisms is associated with:
1. Capsule formation

2. Spore formation

3. Invasiveness

4. Aggressiveness

5. Toxin production

12. The test material for serodiagnosis of an infectious disease is:
1. Isolated pure culture

2. Sputum

3. Pus

4. Patient serum

5. Cerebrospinal fluid

13. Diphtheria bacilli biovar gravis form colonies on Clauberg’s medium: 1. Colorless
2. Grayish-black

3. With radial striations

4. Resembling a "lace handkerchief"

5. Resembling a "daisy flower"

14. Genetic determinant of the toxigenicity of diphtheria bacilli is caused by:
1. Capsule



2. Plasmid
3. Prophage
4. Spore

5. Fimbriae

15. The ability to suppress the body’s defenses is called:
1. Invasiveness

2. Aggressiveness

3. Adhesion

4. Colonization

5. Toxigenicity

16. In the spleen and lymph nodes:

1. T- and B-lymphocytes differentiate and mature from stem cells.

2. T- and B-lymphocytes settle in the corresponding zones.

3. Hematopoietic stem cells are contained.

4. Plasma cells are concentrated.

5. Antigen-dependent proliferation, different