	Course name
	Chemistry of High Molecular Compounds (ECTS 4)

	Course/Module code
	YuMBKT04

	Semester(s) taught
	2- semestr

	Responsible teacher
	Inatova Makhsuda Sagdullayevna. Doctor of Philosophy (PhD) in Chemical Sciences, Associate Professor

	Language of instruction
	Uzbek

	Included in the curriculum
	Ixtiyoriy

	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
	4

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

	Course Objectives / Learning Outcomes
	The purpose of teaching the course “Chemistry of High Molecular Compounds” is to provide an in-depth understanding of its theoretical foundations and to develop strong scientific knowledge of the fundamental laws of chemistry in future chemistry teachers.

The course contributes to the development of students’ scientific worldview in accordance with state educational standards and qualification requirements.

Within each topic, the practical significance of the chemistry of high molecular compounds, the use of natural resources in the republic, and processes of obtaining industrial products from them are explained on a scientific basis.

During the teaching process, educational and developmental objectives are implemented in an integrated manner. Students develop scientific analysis skills, logical thinking, and a professionally oriented approach.

The course is taught in close connection with chemistry courses in schools, academic lyceums, and vocational colleges, which strengthens the professional preparation of future teachers.

Special attention is also given to organizing independent learning, introducing digital technologies into the educational process, and using modern pedagogical approaches.

During the course, methodological, theoretical, and practical aspects of teaching specialty subjects are formed.

As a result, students acquire professional competencies in teaching, analyzing, and applying the chemistry of high molecular compounds in practice.

	Kurs mazmuni (mavzulari)
	I. Main Theoretical Part (Lecture Classes)
Topic 1: Introduction to the course Chemistry of High Molecular Compounds. History of the development of high molecular compound chemistry. Development of high molecular compound chemistry in Uzbekistan. Classification of chemical reactions according to their mechanisms.

Topic 2: Chemical structure, classification, and nomenclature of high molecular compounds. Molecular mass and polydispersity of polymers.

Topic 3: Preparation of synthetic high molecular compounds. Chain-growth and step-growth polymerization reactions.

Topic 4: Radical polymerization reactions and their main kinetic laws.

Topic 5: Cationic polymerization reactions and their kinetic fundamentals.
Topic 6: General information about copolymerization reactions.
Topic 7: Modern composite polymer materials, their structure, preparation methods, and industrial applications.

Topic 8: Polycondensation reactions and their main principles.

Topic 9: Properties of polymer solutions. Swelling and dissolution of polymers.

Topic 10: Dilute polymer solutions and their properties.

Topic 11: Chemical transformations of polymers.

Topic 12: Polymer degradation and its specific characteristics.

Topic 13: General information about natural polymers: chitin, chitosan, pectin, starch, and cellulose.

Topic 14: Simple and complex esters of cellulose. Properties and applications of cellulose esters.

Topic 15: Production of polymers and polymer-based products in Uzbekistan: polyacrylonitrile, polyacrylic acid, polyethylene, and polyvinyl chloride. Their synthesis and practical significance.
II. Guidelines and Recommendations for Organizing Practical Classes

· to help students systematize, strengthen, and deepen theoretical knowledge;

· to assist students in learning how to solve practical problems and acquire skills in performing calculations, graphs, and other types of assignments;

· to teach students how to work with books, official documents, diagrams, reference materials, and scientific literature;

· to strengthen the connections and associations formed during lectures through repeated performance of actions specific to the subject (monotonous stereotypical repetition alone does not lead to understanding);

· to develop independent learning abilities, including mastering methods and techniques of self-study, self-development, and self-control;

· to support the development of students’ creative activity, scientific thinking, and speech, and to contribute to their growth as creative and productive individuals;

· to assess students’ knowledge through sufficiently prompt feedback methods.

Amaliy ishlari bo‘yicha tavsiya etilayotgan mavzular:

1-amaliy mashg’ulot. O`zbekistonda yuqori molekulyar birikmalar

kimyosi fanining rivojlanishida ilmiy yangiliklarning o`rni. 
2-amaliy mashg’ulot.  Monomerlarning reaksion qobiliyati. Faol va nofaol

Monomerlar.
 3-amaliy mashg’ulot. Vinil bog‘ tutuvchi monomerlarni sintez qilish

usullarini nazariy asoslari.
4-amaliy mashg’ulot. Sopolimerlanish reaksiyalari va mexanizmi, Mayo-

Lyuis tenglamasi. Payvand va blok sopolimerlar sintez qilish usullari

Sopolimerlanish konstantasini aniqlash usullari.

 5-amaliy mashg’ulot. Polimerlanish jarayonini o‘tkazishning texnologik

usullari Polimerlanishning blok usuli, organik shisha va polistirol

mahsulotlar olish.
6-amaliy mashg’ulot. Suspenzion va emulsion polimerlash reaksiyasini

o‘rgatish metodikasi.
 7-amaliy Tabiiy manbalardan polimerlar olish va ularni fizikkimyoviy xususiyatlarini o‘rganish (kraxmal, pektin, fibrion, xitin,

xitozan va uning hosilalari).
8-amaliy mashg’ulot. Polimerlar eritmalarining xossalari. Polimerlarning

asosiy xossalaridan bo‘kishi va erishi haqida tushuncha. Bo‘kish va

erishda polimerlarning turi va strukturasining ta’siri
Recommended Topics for Practical Classes:

Practical lesson 1. The role of scientific innovations in the development of high molecular compound chemistry in Uzbekistan.

Practical lesson 2. Reactivity of monomers. Active and inactive monomers.

Practical lesson 3. Theoretical foundations of methods for synthesizing vinyl-containing monomers.

Practical lesson 4. Copolymerization reactions and mechanisms, the Mayo–Lewis equation. Methods for synthesizing graft and block copolymers. Methods for determining copolymerization constants.

Practical lesson 5. Technological methods of carrying out polymerization processes. Bulk polymerization method, production of organic glass and polystyrene materials.

Practical lesson 6. Methodology of teaching suspension and emulsion polymerization reactions.

Practical lesson 7. Obtaining polymers from natural sources and studying their physicochemical properties (starch, pectin, fibroin, chitin, chitosan, and their derivatives).

Practical lesson 8. Properties of polymer solutions. Basic properties of polymers: swelling and dissolution. Influence of polymer type and structure on swelling and dissolution.

Practical lesson 9. Dependence of dilute solution concentration on polymer type and structure. Concentrated polymer solutions and their properties.

Practical lesson 10. Molecular mass of polymers and methods for its determination.

Practical lesson 11. General information on average weight molecular mass and viscometric molecular mass of polymers.

Practical lesson 12. Polymer-analogous transformations and their specific features. Polymer degradation and its specific characteristics. Chemical, oxidative, and physical degradation processes.

Practical lesson 13. Cellulose, its properties and methods of production. Types of natural polymers, cellulose in plants, wood cellulose, and cotton cellulose.

Practical lesson 14. Macromolecular reactions. Reactions accompanied by increase and decrease in molecular mass.

Practical lesson 15. Polyethylene, its preparation methods, and practical importance. Polyamide, polyurethane, and polyurea. Polyvinyl chloride and production of industrial products based on it.
IV. Independent Education and Independent Study
The competence of independent learning serves to develop students’ ability for self-improvement and to increase the effectiveness of their professional activity. Students carry out independent study through mobile devices, in the traditional form under the guidance of a teacher, as well as in electronic form under teacher supervision.

Recommended Topics for Independent Study:
1. Chemistry of high molecular compounds. Polymers and their specific characteristics.

2. Polymer chemistry in Uzbekistan and its future prospects.

3. Ionic polymerization reactions.

4. Anionic polymerization reactions and their specific characteristics.

5. Cationic polymerization reactions and their specific characteristics.

6. Ion-coordination polymerization reactions.

7. Copolycondensation reactions: methods, mechanisms, and the role of catalysts in copolycondensation.

8. Spatial polycondensation reactions: methods, mechanisms, and significance.

9. Nanotechnology and methods of polymer synthesis based on nanotechnology.

10. Polymer-analogous transformations and their specific features.

11. Degradation of polymer materials: chemical degradation and thermal degradation.

12. Physico-mechanical degradation and biological degradation.

13. Macromolecular reactions and their types.

14. Complex radical polymerization reactions and kinetics.

15. Production of new agricultural preparations based on natural and synthetic polymers.

16. Obtaining polymers from natural sources and studying their physicochemical properties.

17. Possibilities of obtaining products based on water-soluble polymers. Methods of obtaining and purifying chitosan, pectin, and fibroin.

18. Synthesis of carboxymethyl cellulose with different degrees of polymerization and substitution, and methods of purification.

19. Synthesis of polymers with controlled molecular masses and their molecular-mass characteristics.

20. Synthesis of industrially important polymers based on reversible, irreversible, and secondary inhibition reactions.

21. Synthesis of polymers from butyl methacrylate, styrene, vinylpyrrolidone, and vinylcaprolactam monomers, and methods of controlling their molecular mass.

22. Synthesis of polymers from N-vinylpyrrolidone and vinylcaprolactam monomers, and methods of controlling their molecular mass.

23. Production of polyacrylonitrile and polyethylene from natural gas in Navoi and Shurtan, and manufacturing of various products based on them.

24. Scientists conducting research in the field of polymer chemistry in our country and their scientific achievements.

25. Relationships between aggregate and phase states of substances.

26. Dielectric properties of polymers.



	Imtihon shakli
	When conducting current, interim, and final assessment in the course, evaluating students’ theoretical knowledge and practical skills is essential.

1. Current Assessment

Current assessment is aimed at evaluating students’ activity during classes, practical skills, and ability to use software tools. A student’s daily classroom performance is assessed through mastery of course topics, constructive interpretation and analysis of учеб material, development of module-related skills, acquisition of practical skills (in terms of quality and required quantity) and competencies, solving problem-based situations directed toward professional practical skills, teamwork, preparation of presentations, and similar activities.

Forms of current assessment:

classroom participation

 preparation of educational materials

 working with sources related to the topic

use of educational technologies

 teamwork

 presentation preparation

 tests

2. Interim Assessment

Interim assessment is conducted twice during the semester depending on the number of lecture hours. Each interim assessment is graded on a 100-point scale, with a maximum of 20 points allocated. Students who obtain at least 60% of the points allocated for current and interim assessment are allowed to take the final assessment.

3. Final Assessment

The final assessment is conducted at the end of the course and is aimed at evaluating students’ overall knowledge and skills.

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

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

	Learning Outcomes and Examination Requirements
	Students must fully master the theoretical and methodological concepts of the subject, correctly present analysis results, independently express opinions about the studied processes, complete assignments in current and interim assessment forms, and also complete tasks required for final assessment.

A student must submit current assessment, interim assessment, and independent study assignments, as well as take the final assessment in the relevant subject within the established deadlines.

A student who fails to submit current assessment, interim assessment, and independent study assignments, or who scores within the range of 0–29.9 points in these assignments and assessment types, is not allowed to take the final assessment.

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

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