	Designation of the discipline
	Biokimyo

	Semester(s) in which  the discipline is taught
	4

	Responsible teacher
	Khudanov Ulugbek Oybutaevich  candidate of technical sciences, Associate professor

	Language of education
	Узбекский, русский

	Connection to the curriculum
	Optional

	Form of education 
	Lecture, practical classes and CPC

	Study hours (including contact hours, independent study)
	Total hours - 120
Classroom instruction hours - 60
Lecture hours - 30
Practical class hours - 10
Laboratory - 20
Independent study hours - 60. 

	ECTS
	4

	Connection with prerequisites/subjects
	Bioorganic chemistry, natural compounds chemistry, analytical chemistry, physical and colloid chemistry, physics, biology, informatics

	Purpose of the subject/learning outcomes
	The purpose of teaching the subject is to provide master’s students with systematic, in-depth, and modern scientific knowledge about the chemical composition, molecular structure, functional properties, and physicochemical characteristics of living organisms.
The subject comprehensively studies the chemical basis of biological systems, processes at the cellular and molecular levels, as well as the structure and function of high-molecular-weight compounds – proteins, nucleic acids, enzymes, and other biomolecules – that sustain vital activities.
The chemical composition, spatial configuration, structural organization, reactivity, and biological functions of biomolecules are analyzed based on modern biochemical approaches.
Protein biosynthesis, genetic information expression, mechanisms of enzymatic catalysis, and the molecular foundations of metabolic processes are studied in depth as a separate scientific module.
Theoretical knowledge is reinforced through integration with modern laboratory practices. Students develop competencies in experimental design, biochemical analysis, data interpretation, and drawing scientific conclusions.
The task of teaching the subject is to analyze and scientifically explain, at the molecular level, the biochemical processes occurring in living organisms using the example of high-molecular-weight compounds.
Furthermore, modern advances in biochemistry, its practical applications in medicine, pharmacy, biotechnology, agriculture, and industry, as well as interdisciplinary integration, are systematically covered.
The subject is aimed at developing in master’s students scientific thinking, analytical approach, independent research skills, and competencies that meet international scientific standards.

	Course content (topics)
	I. Main theoretical part (lecture sessions).
Topic 1. Introduction. Subject, methods, and tasks of biochemistry.
Topic 2. Structure, functions, and levels of organization of proteins.
Topic 3. Chemical structure of nucleic acids. Structures and functions of DNA and RNA.
Topic 4. Biochemistry of carbohydrates.
Topic 5. Biochemistry of lipids.
Topic 6. Biochemistry of enzymes.
Topic 7. Biochemistry of vitamins.
Topic 8. Structure and physicochemical properties of hormones. Classification of hormones.
Topic 9. Metabolism of minerals.
Topic 10. Metabolism of carbohydrates.
Topic 11. Metabolism of proteins.
II. Instructions and recommendations for organizing practical classes.
- to help students systematize, consolidate, and deepen theoretical knowledge;
- to teach students how to solve practical problems, and to develop skills and competencies in performing calculations, graphs, and other types of assignments;
- to teach students how to work with books, official documents, and diagrams, and how to use reference and scientific literature;
- to reinforce the connections and associations formed during lectures through repeated execution of actions specific to studying the subject (monotonous stereotypical repetitions do not lead to understanding of knowledge);
- to develop the ability to acquire knowledge independently, i.e., to master the methods, techniques, and approaches of self-study, self-development, and self-control;
- to ensure the development of the student's creative activity, scientific thinking, and speech; to support the student's growth as a creative worker;
- to test students' knowledge – a sufficiently rapid means of providing feedback.
Recommended topics for practical classes:
The following topics are recommended for practical classes:
1. Biochemistry of amino acids.
2. Study of the properties of carbohydrates.
3. Study of the biochemistry of proteins.
4. Study of the properties of vitamins.
5. Study of the properties of lipids.
III. Instructions and recommendations for laboratory classes
The instructors noted that during preparation for and conduct of the class, special attention should be paid to the following aspects: - the instructor having sufficient knowledge, practical experience, and skills in the relevant subject; - the ability to effectively use modern pedagogical technologies, interactive methods, and visual aids during the class; - the ability to present the educational material clearly and fluently, to conduct the lesson in an understandable manner, to provide scientific knowledge in the subject, and to activate the learners’ cognitive activity; - the instructor’s communication with the audience, the ability to develop necessary skills in learners, and the ability to organize learners’ independent work; - the instructor possessing communication skills, speech culture, and language richness, and being able to interest learners in the topic during the class; - the presence of research results, specific facts, and other data derived from practice in the materials conveyed to the learners; - the coverage of interdisciplinary connections within the topic’s content, and the presence of logical sequence in the presentation of the material.
IV. Topics of laboratory classes
1. Preparation of protein solutions
2. Performing color reactions specific to proteins and studying them with a spectrophotometer
3. Protein precipitation reactions
4. Hydrolysis of simple proteins and study with IR spectroscopy
5. Performing dialysis and study with a pH meter
6. Isolation of nucleoproteins from yeast
7. Qualitative reactions specific to monosaccharides (4 hours)
8. Determination of fat solubility
9. Saponification of fats
10. Comparison of the action of inorganic catalysts and enzymes
11. Study of enzyme specificity using IR spectroscopy
12. Study of vitamin structure using IR spectroscopy
13. Qualitative reactions specific to fat-soluble vitamins
14. Qualitative reactions specific to water-soluble vitamins
15. Study of the structure of hormonal preparations using IR spectroscopy
Independent study is a form of education, defined in the curriculum for a specific subject, aimed at developing the knowledge, skills, and competencies that must be acquired by the student, and at achieving the level of mastery. It is carried out outside the classroom based on the teacher’s advice and recommendations, as well as preparation according to the knowledge distribution.
Therefore, planning and organizing students’ independent study, creating all the necessary conditions for it, teaching students how to learn more effectively alongside classroom instruction, showing them ways to acquire knowledge, and providing guidance for independent study are among the main tasks of the higher education institution. Student independent work (SIW) is a systematic activity directed at the student’s mastery of a specific portion of the knowledge, skills, and competencies defined in the curriculum for a given subject, both inside and outside the classroom, based on the advice and recommendations of the subject teacher.
V. Independent study and independent work.
Recommended topics for independent study:
Chromatography of amino acids
Importance of higher structural levels of proteins
Chemical composition of nucleic acids. Minor bases.
Difference between nucleosides and nucleotides.
Bonds involved in the formation of nucleotides and polynucleotides.
DNA replication.
Stages of transcription.
Transcription processing.
Products of carbohydrate metabolism and their energy value.
Products of lipid metabolism and their energy value.
Catalytically active centers of enzymes and their regulation.
Classification of coenzymes.
Significance of enzymes in medicine.
Importance of understanding metabolism.
Interrelationship of metabolic processes.
Carbohydrate metabolism.
Lipid metabolism.
Understanding the essence of protein biosynthesis.
Function of studying the structure of polysaccharides.
Methods for studying the structure of polysaccharides: chemical, physicochemical, enzymatic.
Types of plant polysaccharides.
Biological functions of polysaccharides.
Glycoproteins and proteoglycans.
Simple lipids (fats, fatty alcohols, waxes) and complex lipids (neutral, polar, oxylipins).
Diversity of lipids.
Pharmaceutical preparations based on prostaglandins.
Triterpene saponins.
Tetraterpenoids – xanthophylls and carotenoids. 

	
	IV. Topics of the course work and requirements for them. Course work in Bioorganic chemistry is not recommended according to the curriculum.

	Examination form
	The concept that biochemistry is a science studying the molecular processes underlying the development and functioning of organisms is introduced. Information about scientists who contributed to the development of biochemistry. Composition, structure, and functions of cell components. Understanding the methods and importance of biochemistry. The place of biological chemistry among other biological sciences and its most important tasks are introduced. It is taught with the aim of teaching the principles of molecular chemical reactions in relation to the structure of biochemical molecules. In conducting current monitoring, intermediate monitoring, and final examinations for the subject, it is important to assess students' theoretical and practical knowledge. 
1. Current monitoring is aimed at assessing students' activity during class sessions, their practical skills, and their ability to use software.
Exercises performed during class: Assigning topics to students during class sessions.
Extracurricular activities: Preparing homework or short presentations based on the material students have mastered.
2. Intermediate monitoring is carried out to assess the practical application of biochemistry and the mastery of theoretical knowledge.
Intermediate test: Tests covering important topics in bioorganic chemistry.
3. Final monitoring
Final monitoring is conducted at the end of the course and is aimed at assessing students' overall knowledge and skills.
Final examination: An exam covering all studied topics. It may be administered in the form of tests, questions, or short and extended answers.
Final tests: Tests conducted to assess topics; theoretical knowledge, software application, and problem-solving skills are examined.

	Learning outcomes and requirements for exams
	Full mastery of theoretical and methodological concepts related to the topic, correct reflection of analysis results, ability to think independently about the processes under study, completion of assignments in current and intermediate forms of assessment, as well as completion of assignments for final assessment.
The student must have submitted the assignments for current monitoring, intermediate monitoring, and independent study, as well as the final monitoring for the relevant subject, within the specified deadline.
A student who has not submitted the assignments for current monitoring, intermediate monitoring, and independent study, or who has scored in the range of "0–29.9" on these assignments and this type of assessment, will not be admitted to the final monitoring.
Furthermore, a student who misses 25% or more of the total classroom hours allocated to the subject without a valid reason will be excluded from the subject, will not be admitted to the final exam, and will be considered to have not earned the relevant credits for that subject.
A student who does not take the final exam, or who takes it but scores in the range of "0–29.9" on this type of exam, will be considered academically indebted.

	Recommended literature
	Main literature
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Information sources
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