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I. COURSE CONTENT
The purpose of teaching the subject - The purpose of teaching microbiology and virology is to create new scientific directions based on the achievements of modern biology and related sciences and to provide students with knowledge of its theoretical foundations. The world of microscopic organisms is very vast and diverse. Among them, prokaryotic microorganisms and viruses occupy a special place and form a separate world. Biology students should become familiar with the diversity of the world of microorganisms and viruses and representatives of the main prokaryotes, participate in their natural processes, and have an idea of their great importance in human life. The study of "Microbiology and Virology" poses the following tasks: the morphology of the world of prokaryotes and viruses, cell structure, reproduction, their distribution in nature, importance in human life, the influence of various external factors on them, their role in the circulation of nitrogen, carbon, and other substances in nature,  is the study of aspects such as the interaction of microorganisms. Along with theoretical knowledge, the student should learn to work with a microscope, prepare preparations, methods of sterilization, obtain enriched cultures, study the participation of microorganisms in nitrogen and carbon metabolism, virus infection, and diagnosis.
The task of the science is the study of the diversity of the structure of microorganisms and viruses and their role in the national economy, medicine, and agriculture, the isolation of beneficial prokaryotes and the production of antibiotics and biologically active substances from them, the identification of viruses, the isolation of pure preparations, and biological control measures.

II. MAIN THEORETICAL SECTION (LECTURE SESSIONS)

The course includes the following topics:

3rd semester
Topic 1. The emergence and development of microbiology.
The discovery of microorganisms by Antoni van Leeuwenhoek. The significance of the works of L. Pasteur, R. Koch, M. Beyerink, S.N. Vinogradsky, V.L. Omelyansky, N.A. Krasilnikov, A. Flemming, and others in the formation of microbiology
Topic 2. Main methods of microbiological research.
Pure cultures and their production. Technique of preparing microorganism preparations. Simple and differential staining. Gram staining and its importance in the classification of microorganisms. Methods of studying microorganisms using a microscope.

Topic 3. Morphology and cell structure of prokaryotes.
The cell as a whole organism. Prokaryotic cell structure: cell motility; absorption of substances; digestion; cytoplasmic circulation; substances secreted by the cell; excretory, reproductive, and sexual processes. Cell communication and symbiosis. 

Topic 4. Classification of microorganisms.
The world of microorganisms, common features and diversity. Prokaryotic and eukaryotic microorganisms, their similarities and differences. Classification and principles of microorganisms.

Topic 5. Growth and reproduction of microorganisms.
Reproduction of microorganisms, Hereditary material. Cell growth.

Topic 6. Nutrition of prokaryotes.
The need of microorganisms for nutrients and the entry of substances into the cell. Chemical composition of prokaryotic cells. Elemental composition.

Topic 7. Microbial metabolism.
Metabolism in microorganisms. The concept of catabolic and anabolic processes and their relationship. Aerobic respiration. Fermentation and its types. 

Topic 8. Influence of environmental factors on microorganisms.
Influence of environmental factors on microorganisms. Microorganisms and the environment.

Topic 9. Interaction of microorganisms with each other and with other organisms.
Symbiotic associations of microorganisms. Metabiosis. Antagonism and its causes. Antibiotic substances and their use. Relationships between microorganisms and microorganisms, between microorganisms and plants, animals and humans.

Topic 10. Ecology of the biosphere and microorganisms.
Distribution and importance of important groups of microorganisms in soil, water bodies, and atmosphere. 

4th semester
Topic 11. Importance of microorganisms in the national economy and medicine.
Use of microorganisms for the purpose of obtaining feed and fodder products, chemicals and medicinal preparations.
Topic 12. Areas of application of microorganisms.
Use of microorganisms for the purpose of obtaining feed and fodder products, chemicals and medicinal preparations.
Topic 13.	Subject and tasks of virology.
Its place and importance among biological sciences. History of the discovery of viruses. The significance of the works of D.I. Ivanovsky, Beyerink, Leffler, Frosch, and others.
Topic 14. Understanding the nature of viruses.
Plant and bacterial viruses. Viruses are the causative agents of infectious diseases. The importance of viruses in healthcare, agriculture, and other fields. 
Topic 15. Structure of viruses
Methods of studying viruses (infection of viruses, study of their physical and chemical properties, obtaining pure preparations and their constituent parts (protein, nucleic acid)).
Topic 16. Spread of viruses.
Size, shape, and structure of viral particles. Typical representatives of viruses belonging to different groups: tobacco mosaic virus and its strains, T-2 bacteriophage, AIDS, influenza, etc.
Topic 17. Ways of virus transmission.
Ways of virus transmission. Distribution of plant viruses. Distribution of vertebrate and invertebrate animal viruses.
Topic 18. Viruses and their classification.
General concepts of virus classification. Classification of viruses (Gibbs and Harrison, 1976, Fields and Nyep, 1989, Zhdanov, 1990). Description of the main groups of viruses (animal, plant, bacterial) and their representatives. 
Topic 19. Diagnosis of viruses using the determinant plant method.
Diagnostics based on inclusions. Virus diagnostics using the identification plant method and their application in virus isolation.
Topic 20. Methods of dual immunodiffusion of viruses.
Diagnosis of viruses using immunodiagnostics method. Drip method, virus-bacterial, immunoelectron microscopy, enzyme immunoassay, radioimmunoassay, double immunodiffusion methods, etc.
Topic 21 Measures to combat viral diseases.
Use of various external factors in the development of measures to combat viral diseases.
Topic 22. Diagnosis of viruses using immunological methods.
Cell and nuclear inclusions. General structure of viruses. Viral proteins and nucleic acids.


III. INSTRUCTIONS FOR LABORATORY SESSIONS AND  SUGGESTIONS
3rd semester:
Recommended topics for laboratory classes and guidelines for conducting laboratory work:
1.Examination of microorganisms with fixation and staining.
The experiment is performed on a prepared bacterial preparation using a microscope, slide, bacterial loop, alcohol lamp, stagnant water or toothpaste, filter paper, Loeffler's zinc, or fuchsin dye.

2. Determining the size of microorganisms.
The experiment is performed on a prepared bacterial preparation using a microscope, objective micrometer, and eyepiece micrometer.

3. Methods of preparing and sterilizing nutrient media used for examining microorganisms.
The nutrient medium is prepared and sterilized using meat, peptone, a special tin funnel, a glass funnel, filter paper, red litmus, crystalline soda, autoclave, test tubes and flasks, gelatin and agar-agar, Koch boiler, and egg. 

4. Sterilization of nutrient media and containers, as well as tools used for caring for microorganisms and for this purpose.
Growing the fungus using a boiler, water, test tubes, flasks, wire basket, or tin, ready nutrient medium.

5. Preparation of elective culture of hay bacillus.
Bacillus bacteria are grown using dry hay, scales, one large and several small flasks, electric stoves, white chalk, and a thermostat.

6. Determining the relationship of microorganisms to oxygen.
The effect of oxygen on bacteria is determined using solid nutrient medium, test tubes, or cylinders.

7. Identifying and isolating microorganisms in the air.
The number and groups of room bacteria are determined using Petri dishes, sterilized GPA or GPJ nutrient media in test tubes, thermostat, and Wolfgugel chamber. 

8. Determining the number of microbes in water.
Bacterial groups in water are determined using Petri dishes, sterilized GPA or GPJ nutrient media in test tubes, thermostat, Wolfgugel chamber.

9. Identification of bacteria involved in protein decomposition.
Bacterial detection is studied using flasks, peptone (soluble protein), soil, red litmus paper, lead acetate [Rb (CH3COO) 2] salt solution and oxalic acid (N2C2O4), impregnated papers, cotton for making stoppers, slides, fuchsin, microscope, bacterial hook, immersion oil (cedar oil).

10. Preparation of elective culture of azotobacteria.
Bacterial cultures are prepared using a Petri dish, soil, spatula, mannitol or glycerin, erythrosine dye dissolved in carbolic acid, slides, cedar oil, alcohol lamp, and bacterial hook. 

11. Collection and detection of nodule bacteria.
Bacterial cultures are collected using a microscope, slides, zinc or fuchsin, alcohol lamp, sugar, baking soda, chickpea or other legume seeds, measuring flask, funnel, filter.

12. Living organisms that trigger alcoholic fermentation.
Using a microscope, flasks, rubber stopper with a curved glass tube, container with water, test tubes, dry yeast, brewer's yeast, water bath, thermometer, 10% sugar solution, 10% alkali solution, slides and coverslips, iodine solution, mortar, bacteria participating in alcoholic fermentation are identified.

13. Determination of lactic acid and causative bacteria formed during lactic acid fermentation.
Lactic acid fermentation and bacteria are studied using a microscope, slides, bacterial hooks, yogurt, pickled cucumber and cabbage brines, 1% phenol solution, 1% FeS solution, Loeffler's zinc, and fuchsin dyes. 

14. Identification of cellulose-fermenting bacteria.
The fermentation process and bacteria are studied using a flask, filter paper, a 1% solution of (NH4) 3PO4, MgSO4, K2HPO4, NaCl, CaCO3, and FeSO4 salts, a rubber stopper fitted with a curved tube, a container with water, a microscope, slides, fuchsin dye, an alcohol lamp, and parts of the plant body. 

4th semester:

1. Structure of the virology laboratory and rules for working in it.
Spectrophotometer, electrophoresis, chromatography instruments (automatic fraction collection collectors), distilled water collection device, homogenizer, technical and analytical scales, drying cabinets, refrigerator, thermostat, pH meter, diffusion pump, lyophilic dryer equipment are studied.

2. Study of disease symptoms caused by phytopathogenic viruses in plants.
Diseases are studied using mosaic-symptomatic leaves (pictures or herbarium materials) of tomatoes, tobacco, cucumbers, cotton, and other plants, linear mosaic leaves of corn, sorghum, barley, and mosaic leaves of cabbage, turnip, radish, and radish.

3. Study of the symptoms of human and animal viral diseases.
With the help of atlases, tables, and videos, viral diseases of humans and animals are studied. 

4. Study of bacteriophage effects based on Petri dishes, bottles (sterile zones), and tables.
bacteriophages are studied based on petri dishes, bottles (sterile zones), tables and video tutorials.

5. Determining the degree of virus spread and the harm it causes.
the level of disease spread is studied based on microscope, university "greenhouse," or indoor "greenhouse," cultivated plants, tables, and statistical data.

6. Study of the final dilution level of viruses.
The degree of virus dilution is studied using a viral sample (tobacco mosaic virus strain in tomatoes), corundum or carborundum or selite, 0.1 M phosphate buffer, 7.5 20 ml test tubes, pipettes 1.2, 5.10 ml, mortar, flask, funnel, gauze, desiccator, and vaseline. 

7. Determining the point where viruses lose their activity under the influence of temperature.
The viral sample (tomato leaves with mosaic symptoms infected with the tomato strain of tobacco mosaic virus), corundum, 0.1 M phosphate buffer, 20 ml thin-walled glass test tubes, pipettes, flask, funnel, gauze 1 m2 desiccators, vaseline, thread (No YU), labels, distilled water (0.5 l), chloroform, centrifuge, pH meter, scales, porcelain mortar, water bath, thermometer are used to study the virus's activity.

8. Detection of virus deposition at the isoelectric point.
Tobacco leaves infected with TMV, 0.1 M phosphate buffer, pH 7.0-7.5, 3. 0.1 n HCl, 4. Determination of the isoelectric point is studied using 0.1 n NaOH, EDTA, ammonium sulfate, chloroform, equipment and containers used in virus extraction. 

9. Obtaining partially purified virus preparations.
The preparation of a partially purified preparation of tobacco leaves (500 g) infected with TMV using 0.1 M phosphate buffer, pH7, 0-7.5 HCl, NaOH, pH meter, glutinose, and desiccator is studied.

10. Studying methods for obtaining pure virus preparations.
Yolk mosaic virus (molecular mass 4-106), TMV (molecular mass 40-106). Learn how to prepare a pure virus preparation using the Viner barley variety and materials used in the previous lesson.

11. Study methods for determining the quantity and degree of purity of a pure virus preparation.
Using preparative ultracentrifuge, its rotors, test tubes, syringe, and materials used in other methods of virus purification, the determination of the quantity and degree of purity of pure virus preparation is studied. 

12. Diagnosis of viruses using the indicator plants method.
The diagnosis of viruses is studied using 0.1 N hyposulfate or 1% cysteine, 1% picric acid, 20-25% ammonium sulfate solutions, and indicator plants.

13. Diagnosis of phytopathogenic viruses using the inclusion method.
Study the diagnosis of phytopathogenic viruses using fuchsin, picric acid, H2O, cedar oil, microscope lenses x10, x40, x90, slides, coverslips, and glass rods.

14. Diagnosis of viruses using the double immunodiffusion method.
Agar-agar ("Difko" agar) or agarose (agar-neutral part of agar, black amide, methanol, acetic acid, vaseline.

15. Diagnosis of viruses using the double immunodiffusion method.
The experiment is performed using agar-agar ("Difko" agar) or agarose (neutral part of agar-agar, copper amide, methanol, acetic acid, vaseline).
IV. INDEPENDENT STUDY AND ASSIGNMENTS
Independent Study Tasks

1. Preparation of scientific articles, abstracts, and reports on the topic of the importance of microorganisms in healthcare, agriculture, and other areas;
2. Conducting experimental work on the topic of seed transmission of plant viruses;
3. Conducting experimental work on the topic of gram-negative and gram-positive bacteria, their characteristics;
4. Preparation of analytical information (essay) on the topic of continuous reproduction of bacteria and their importance in industry;
5. Preparation of an analytical presentation (presentation) on a specific topic on the biology of antibiotic-producing microorganisms and their producers;
6. Conducting creative work on the topic of measures for the spread, transmission, and prevention of bacterial and viral diseases; 
7. Finding a solution to the existing problem in practice on the topic of the most sensitive immunological methods of modern diagnostics, forming the ability to work with projects by preparing tests, discussion questions, and assignments;
8. Conducting experimental work on the topic of studying the effects of bacteriophages based on "bottles" (sterile zones) in Petri dishes and tables;
9. In-depth study and high-level analysis of the topic of nitrification and denitrification;
10. Preparation of an analytical presentation on the specific topic of the nitrogen fixation process and free-living nitrogen fixers;
11. Preparation of an analytical report (essay) on the topic of studying the spore formation process;
12. In-depth study and high-level analysis of the topic of determining the thermal inactivation of viruses; 
13. Preparation of scientific articles, abstracts, and reports on the topic of determining the degree of spread and harm caused by viruses;
14. Sterilization methods.  Cold and hot sterilization.  Preparation and implementation of a presentation on the topic of working in an autoclave;
15. Nutrient media. Conducting work on preparing a presentation on the topic of familiarization with the types of elective nutrient media;
16. Comprehensive analysis of the given problem on the topic of the ammonification process and microscopic observation of ammonifiers, its definition and conclusions;
17. Preparation of an analytical presentation (presentation) with a specific assignment on the topic of the nitrification and denitrification process.
18. Comprehensive analysis of the given problem on the topic of transposition mechanisms in bacteria and eukaryotes, its definition and conclusions;


IV. INDEPENDENT STUDY AND ASSIGNMENTS
Independent Study Tasks

Guidelines and responsibilities for independent study in the course
When completing independent study assignments, students are required to:
a) Actively work with textbooks and study materials to gain a deep understanding of the topics covered.
b) Prepare in advance for lectures, practical and seminar sessions, as well as assessments (tests and exams), and use time efficiently.
c) Submit each independent study assignment within the specified deadlines.
d) Understand and comply with the rule that assignments submitted after the deadline will not be accepted.
e) Be aware of and avoid plagiarism when completing independent study tasks.
Independent study assignments for the course are recommended to be completed using the principle of alternative options:
1. Comprehensive analysis of the given problem on the topic of the interrelationship of the science of biotechnology with other sciences, its definition and conclusions;
2. Conducting presentation preparation work on the topic of enzyme production technology.
3. Familiarization with and translation of modern articles on the topic of methods for isolating enzymes from plant and animal organs;
4. Comprehensive analysis of the given problem on the topic of biospecific chromatography and the application of this method in obtaining ultra-pure enzymes, its definition and conclusions;
5. Finding a solution to the existing problem in practice on the topic of chemical treatment of biospecific sorbents and factors influencing their desorption, forming the ability to work with projects by preparing tests, discussion questions, and assignments;
6. Completing the work on preparing a video tutorial on the topic "Technological Processes in Cell Engineering";
7. Preparation of analytical information (essay) on the topic of hybridoma technology;
8. In-depth study and high-level analysis of the topic of physical and chemical methods of immobilization;
9. Finding and analyzing a clear solution to the given problem on the topic of natural high-molecular-weight organic carriers;
10. In-depth study and high-level analysis of information on the topic of carriers obtained on the basis of inorganic substances;
11. Use of synthetically obtained polymers as carriers. Comprehensive analysis of the topic of methods for including functionally active groups in them, providing definitions and conclusions;
12. Formation of skills in working with projects by finding a solution to the existing problem in practice on the topic of applying bifunctional groups, preparing tests, discussion questions and assignments;
13. Finding a solution to the existing problem in practice on the topic of changes in the properties of immobilized enzymes, forming the ability to work with projects by preparing tests, discussion questions, and assignments;
14. In-depth study and high-level analysis of the given topic on the application of achievements of enzymology;
15. Formation of skills in working with projects by finding a solution to the existing problem in practice on the topic of obtaining glucose-fructose syrup, preparing tests, discussion questions and assignments;
16. Perform the work on preparing a presentation on the topic of obtaining lactose-free milk and obtaining sugar-like substances from milk whey;
17. Finding and analyzing a clear solution to the given problem on the technology of enzymatic breakdown of starch and cellulose;
18. Preparation of scientific articles, abstracts, and reports on the topic of transposons;
In-depth study and high-level analysis of the assigned task on the topic of transposition mechanisms in bacteria and eukaryotes;
20. Preparation of scientific articles, abstracts, and reports on the topic of replicons;
21. Comprehensive analysis of the topic of plasmid integration into bacterial cells, providing definitions and conclusions;
22. Preparation of scientific articles, abstracts, and reports on the topic "General Properties of Vectors";
23. Study and high-level analysis of the expression of cloned genes in bacterial cells;
24. In-depth study and high-level analysis of the topic of transformation and transfusion of animal cells;
25. Formation of skills in working with projects by finding a solution to the existing problem in practice on the topic of introducing bacterial genes into animals, preparing tests, discussion questions, and assignments;
26. Human genome. Preparation of analytical information (essays) on the topic of gene maps;
27. Preparation of scientific articles, abstracts, and reports on the topic of treatment of hereditary diseases;

Independent study assignments are assessed during practical sessions and are taken into account in interim assessments.


	3.
	V. Learning outcomes / Professional competencies
[bookmark: _GoBack]Upon successful completion of the discipline Microbiology and Virology at the bachelor’s level, the student will demonstrate knowledge of the basic characteristics of microorganisms and viruses, including their identification, cultivation, and control. The student will be able to apply fundamental microbiological and virological methods in laboratory settings, understand the role of microorganisms in disease development and prevention, and use basic concepts of microbiology in medicine, biotechnology, pharmacy, agriculture, and environmental contexts. 


	4.
	VI. Teaching technologies and methods
· Lectures
· Interactive case studies
· Practical sessions
· Group work
· Presentations
· Individual projects
· Team projects and their defense

	5.
	VII. STUDY AND EXAMINATION REQUIREMENTS
Credits allocated for the course are awarded to students only upon achieving positive results in the assessment types for each semester.
Assessment Types: 
Student knowledge is evaluated through interim (IN) and final (FN) assessments. Grades are assigned according to the following scale: 5 – “Excellent”,  4 – “Good”, 3 – “Satisfactory”, 2 – “Unsatisfactory”.
Grading Criteria:
ECTS A (5): The student makes independent conclusions and decisions, thinks creatively, reasons independently, applies acquired knowledge in practice, understands the essence of the subject (or topic), knows it, can express and explain it, and gains a clear understanding of the subject (or topic).
ECTS B (4): The student reasons independently, applies acquired knowledge in practice, understands the essence of the subject (or topic), knows it, can express and explain it, and gains a clear understanding of the subject (or topic).
ECTS C (3): When the student is able to apply acquired knowledge in practice, understands the essence of the subject (or topic), knows it, can express and explain it, and has a clear understanding of the subject (or topic).
ECTS D (2): The student has not mastered the curriculum, does not understand the essence of the subject (or topic), and does not have a clear understanding of the subject (or topic).
Interim Assessment: Conducted once per semester in written form.
Interim assessment is conducted orally once per academic semester.
Students are regularly assessed in practical (seminar, laboratory) classes allocated to the subject throughout the semester and are taken into account in the assessment of the type of interim control (based on such criteria as timely and complete completion of training and independent learning tasks, activity in classes).
In this case, the average of the grades received for classes and independent study assignments is averaged with the grades received during the intermediate control type and is formalized in the statement.
A student who received an unsatisfactory grade in the midterm assessment or did not participate without reason can retake it no more than once before the final assessment.
The final control type is conducted at the end of the semesters in the form of a test according to the approved schedule.
When the types of control are conducted in the form of tests, the student is presented with 50 questions and a score of 2.0 is assigned for each correct answer.
Points collected based on the results of the test are converted into a grade as follows:
- 0-59 points - "2" (unsatisfactory);
- 60-69 points - "3" (satisfactory);
- 70-89 points - "4" (good);
- 90-100 points - "5" (excellent).
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3. Zvyagintsev A.G., Babeva I.P., Zenova G.M. Soil Biology. M.: MSU. 2020. - 445 pp.
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	7.
	The curriculum has been developed and approved by Namangan state university as follows:
- Discussed and recommended for approval at the meeting No. ___ of the department of Biology on ___, 2025.
- Approved and recommended for confirmation at the meeting No. ___ of the council of the faculty of Biotechnology on ___, 2025.
Discussed and approved at the Meeting No. ___ of the Council of NamSU on ___, 2025.

	8.
	Course/Module responsible person:
A.M. Ismatov – Senior Lecturer, Department of Biology, Namangan State University (NamDU)

	9.
	Reviewer:
D.J. Komilov – Associate Professor, Department of Biology, Namangan State University (NamDU); PhD in Biological Sciences



Head of educational and methodological 
department: 								X. Ibraximov
Dean of the faculty of Biotechnology: 			A. Batoshov
Head of the department of Biology: 				D. Komilov
Author/Compiler: 							A. Ismatov
