	Course name
	Chemistry of Natural Compounds (ECTS 8)

	Course/Module code
	TBOUT06

	Semester(s) taught
	1st semester

	Responsible teacher
	O.N Kholboyev – Senior Lecturer of the Department of Chemistry and Chemistry Teaching Methodology

	Language of instruction
	Uzbek

	Included in the curriculum
	Elective 

	Study hours (including contact hours and independent study)
	Total hours -180.

Classroom hours -60.

Lecture hours – 30

Practical hours – 30

Independent study hours –120

	ECTS
	6

	Prerequisites / related subjects
	Organic Chemistry, Mathematics, Physics, Biology, Informatics.

	Course Objectives / Learning Outcomes
	The content of the course covers the theoretical and practical foundations of the chemistry of natural compounds.

The course studies the processes of obtaining preparations from natural substances that are important for various sectors of agriculture and industry.

The role of biopolymers and other natural compounds in living organisms, their participation in biochemical reactions, composition, structure, and functional properties are scientifically analyzed.

In addition, their importance in metabolic processes and practical applications are explained. The study of the origin of cosmic bodies and their chemical composition is also included in the course content.

The purpose of teaching the course is to develop in students a profound understanding of the structure and properties of natural compounds.

It is also aimed at developing practical skills in substance investigation, physicochemical analysis methods, and their practical application.

The task of the course is to ensure deep mastery of the current state of the field, develop scientific thinking, and form skills for applying theoretical knowledge in practice.

Students develop the ability to analyze the relationship of this subject with other branches of chemistry and to solve scientific problems.

Skills are formed in obtaining natural compounds in pure form through separation methods such as crystallization, distillation, chromatography, and electrophoresis, as well as studying their physicochemical properties and determining their structure.

The molecular and spatial structures of compounds are studied using Mass spectrometry, UV, IR, EPR, and Nuclear magnetic resonance spectroscopy, X-ray structural analysis, and computer modeling methods.

In addition, practical knowledge is provided in chemical synthesis, modification, and process modeling.

	Course Content (Topics)
	I. Main Theoretical Part (Lecture Sessions)
Topic 1. Introduction. Objectives, Tasks, Importance, and Development of the Course Chemistry of Natural Compounds
Topic 2. Carbon, Its Natural Compounds, and Their Applications
Topic 3. Natural Aromatic Compounds, Their Properties, and Structure
Topic 4. Aliphatic Natural Compounds
Topic 5. Different Groups of Natural Compounds
Topic 6. Carbohydrates and Their Properties
Topic 7. Lipids and Their Properties
Topic 8. Phenolic Compounds and Their Properties
Topic 9. Hydroxy Acids and Their Properties
Topic 10. Structure and Properties of Amino Acids, Peptides, and Proteins
Topic 11. Vitamins and Vitamin-Like Substances
Topic 12. Alkaloids
Topic 13. Antibiotics
Topic 14. Toxins and Toxic Compounds of Plants and Animals

Topic 15. Natural Pigments and Their Chemical Properties

II. The following topics are recommended for practical sessions:
1. Contribution of Uzbek scientists to the development of the chemistry of natural compounds

2. Carbon and its natural compounds

3. Distribution of hydrocarbons in nature and their properties

4. Properties of saturated hydrocarbons

5. Properties of unsaturated hydrocarbons

6. Lipids and their properties

7. Phenolic compounds and their properties

8. Hydroxy acids and their properties

9. Study of the structure and properties of amino acids, peptides, and proteins

10. Study of the properties of vitamins and sterols

11. Study of the properties of alkaloids and pheromones

12. Antibiotics. Toxicology

III. Independent Learning and Independent Assignments
The competence of independent learning serves to promote students’ self-development and improve the effectiveness of their professional activities. Students complete independent assignments through their own mobile devices, through traditional teacher-guided independent work, and through electronically supervised independent learning under the guidance of the instructor.

Recommended Topics for Independent Learning:
1. History of the development of the chemistry of natural compounds and its relationship with other sciences

2. Principles of classification of natural compounds: chemical structure and biosynthetic pathways

3. Concepts of symmetry and asymmetry

4. Chirality as a property of three-dimensional objects. Elements of symmetry and chirality

5. History of the emergence and development of stereochemical concepts and methods

6. Basic concepts of stereochemistry

7. Stereochemical properties of the carbon atom

8. Amino acids: nomenclature and structure

9. Genetically coded amino acids

10. Optical isomerism of α-amino acids

11. Peptides. Nature of the peptide bond

12. Structure and function of biologically active peptides

13. Peptide toxins and antibiotics

14. Peptides as medicines

15. Nucleosides and nucleotides as components of nucleic acids: nomenclature, structure, stereochemistry, physical and chemical properties

16. Tautomeric forms of nitrogenous bases

17. Minor components of nucleic acids

18. Natural modifications of purine and pyrimidine bases

19. Chemical modifications of the sugar-phosphate backbone of nucleic acids; properties of phosphorothioate and methylphosphonate analogues

20. Nucleotides outside nucleic acids: Adenosine triphosphate as a universal energy accumulator in the cell

21. Structure and nomenclature of monosaccharides

22. Monosaccharides

23. Aldoses and ketoses

24. Oligosaccharides

25. Chemical and enzymatic synthesis of oligosaccharides

26. Methods for studying the structure of oligosaccharides: chemical, physicochemical, and enzymatic

27. Functions of studying polysaccharide structure

28. Methods for studying polysaccharide structure: chemical, physicochemical, and enzymatic

29. Types of plant polysaccharides

30. Animal-derived polysaccharides: glycogen, chitin, glycosaminoglycans, heparin

31. Biological functions of polysaccharides

32. Glycoproteins and proteoglycans

33. Diversity of lipid substances

34. Structural features and classification

35. Lipids: simple (fats, fatty alcohols, and waxes) and complex (neutral, polar, and oxylipins)

36. Diversity of lipids

37. Waxes

38. Arachidonic acid

39. Leukotrienes, prostaglandins, thromboxanes: structure, classification, and spectrum of biological effects

40. Prostanoids

	Examination Form
	Assessment of students’ theoretical and practical knowledge is important in conducting continuous assessment, midterm assessment, and final assessment for the course.

1. Continuous Assessment Continuous assessment is aimed at evaluating students’ classroom activity, practical skills, and ability to use software tools during lessons. Student performance is assessed through mastery of course topics, constructive interpretation and analysis of learning materials, development of module-related skills, acquisition of practical skills (in terms of quality and required quantity) and competencies, solving problem-based situations aimed at applying professional practical skills, teamwork, preparation of presentations, and similar activities.

Forms of Continuous Assessment:
· Classroom participation

· Preparation of learning materials

· Working with sources related to the topic

· Use of educational technologies

· Teamwork

· Preparation of presentations

· Test

2. Midterm Assessment Midterm assessment is conducted twice during the semester according to the number of lecture hours. Each midterm assessment is graded with 20 points within a 100-point system. Students who obtain at least 60% of the points allocated for continuous and midterm assessment are allowed to take the final assessment.

3. Final Assessment Final assessment is conducted at the end of the course and is aimed at evaluating students’ overall knowledge and skills.

The final assessment is conducted at the end of the semester in order to determine the student’s level of mastery of theoretical knowledge and practical skills in the relevant subject.

The final examination paper contains 5 questions, and each answer is assessed with a maximum of 10 points.

	Learning Outcomes and Examination Requirements
	Full mastery of theoretical and methodological concepts related to the topic, accurate presentation of analytical results, the ability to think independently about the processes under study, and completion of assignments in continuous and midterm assessment forms, as well as assignments for final assessment, are required.

The student must complete continuous assessment, midterm assessment, independent learning assignments, and the final assessment for the relevant course within the established deadlines.

A student who fails to submit continuous assessment, midterm assessment, or independent learning assignments, as well as a student who scores within the range of 0–29.9 points in these assignments and assessment types, is not admitted to the final assessment.

In addition, a student who misses 25% or more of the classroom hours allocated to the course without a valid reason will be excluded from the course, will not be admitted to the final examination, and will be considered not to have earned the corresponding credits for the course.

A student who does not take the final examination, or who takes the final examination but scores within the range of 0–29.9 points in this assessment type, is considered to have an academic debt.
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