	Course name
	Inorganic Synthesis (ECTS 4)

	Course/Module code
	NST04

	Semester(s) taught
	3-semester

	Responsible teacher
	Sidiqova Xulkar G’ulomovna. Doctor of Philosophy (PhD) in Chemical Sciences, Associate Professor

	Language of instruction
	Uzbek

	Included in the curriculum
	Elective

	Study hours (including contact hours and independent study)
	Total hours -120.

Classroom hours -60.

Lecture hours – 30

Practical hours – 30
Independent study hours –60

	ECTS
	4

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

	Course Objectives / Learning Outcomes
	The purpose of teaching the course “Inorganic Synthesis” is to provide an in-depth understanding of its theoretical foundations and practical technological processes.

The course systematically explains to students the main synthesis methods used in obtaining chemical reagents and highly pure inorganic substances, as well as their physicochemical foundations.

It also covers the technologies for producing reagents and high-purity substances, the principles of organizing their production under industrial conditions, and methods of practical application.

The course is aimed at analyzing achievements, existing problems, and future development prospects in professional fields related to chemical technology.

The fundamental laws of thermodynamic, physicochemical, and technological processes are studied in depth. Special attention is given to methods of saving energy and raw material resources, increasing production efficiency, and reducing waste.

In addition, scientifically grounded approaches to waste processing and its efficient utilization are taught.

Another objective of the course is to develop students’ practical skills in analyzing chemical-technological processes, obtaining high-purity substances, packaging, labeling, storage, and safe handling.

The task of the course is to deepen, expand, and develop students’ fundamental concepts in inorganic synthesis.

Furthermore, this course forms the scientific knowledge and practical skills necessary for mastering subsequent specialty subjects and strengthens professional training.

	Course Content (Topics)
	I. Main Theoretical Part (Lecture Sessions)

Topic 1. Objectives and Tasks of the Course Inorganic Synthesis

Topic 2. Chemical Reactors and Chemical-Technological Systems of Production. Catalytic Processes

Topic 3. Synthesis of Metals

Topic 4. Synthesis of Nonmetals

Topic 5. Sulfur Production

Topic 6. Sulfuric Acid Production

Topic 7. Combined Nitrogen Technology

Topic 8. Production of Mineral Fertilizers

Topic 9. Silicate Technology

Topic 10. Technology of Polycrystalline and Amorphous Semiconductors

Topic 11. Fundamentals of Single Crystal Growth Technology

II. Guidelines and Recommendations for Organizing Practical Sessions

To help students systematize, strengthen, and deepen theoretical knowledge

To teach students how to solve practical problems and develop skills in calculations, graphical tasks, and other assignments

To train students in working with books, official documents, and diagrams, and in using reference and scientific literature

To reinforce connections and associations formed during lectures through repeated subject-specific activities (monotonous stereotypical repetition alone does not lead to understanding)

To develop independent learning ability, including self-study, self-development, and self-control methods

To support the development of the student’s creative activity, scientific thinking, and speech, and to promote growth as a creative learner

To assess students’ knowledge as a means of obtaining sufficiently prompt feedback

Recommended Topics for Practical Sessions:

Practical Session 1. Safety techniques in carrying out practical work in chemical synthesis. Familiarization with laboratory equipment and chemical glassware

Practical Session 2. Objectives and tasks of inorganic synthesis, development of inorganic synthesis, and types of inorganic synthesis

Practical Session 3. Chemical reactors and chemical-technological systems of production. Catalytic processes

Practical Session 4. Synthesis of metals. Methods of metal reduction

Practical Session 5. Synthesis of nonmetals. Methods of obtaining hydrogen

Practical Session 6. Synthesis of main inorganic compounds

Practical Session 7. Sulfur production. Production of sulfur from hydrogen sulfide

Practical Session 8. Sulfuric acid production

Practical Session 9. Ammonia synthesis. Nitric acid production

Practical Session 10. Production of mineral fertilizers

Practical Session 11. Silicate technology. Production of ceramic materials. Mineral binders

Practical Session 12. Technology of polycrystalline and amorphous semiconductors

Practical Session 13. Fundamentals of single crystal growth technology
IV. 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 carry out 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. Chemical synthesis, its objectives, and its relationship with other sciences

2. Methods of obtaining substances

3. Reduction of metals and some nonmetals from their oxides

4. Obtaining metals by reduction from salt solutions

5. Obtaining metals from aqueous salt solutions by electrolysis

6. Obtaining oxides by thermal decomposition of substances

7. Dehydration of crystal hydrates 

8. Dehydration of halide crystal hydrates and dehydration of crystal hydrates of salts of oxygen-containing acids

9. Obtaining salts from aqueous solutions

10. Obtaining salts through the interaction of acids with metals, oxides, and carbonates

11. Methods of obtaining acids

12. Methods of purification of substances

13. Crystallization from melts

14. Chromatographic method for purification of substances

15. Purification of aqueous salt solutions by treatment with powdered metals

16. Methods of obtaining complex compounds

17. Methods of synthesizing natural compounds

18. Synthesis of polycrystals. Separation processes

19. Production of polycrystalline semiconductors

20. Production of silicon polycrystals from monosilane

21. Production of germanium polycrystals. Production of gallium arsenide crystals

22. Preparation and application of amorphous semiconductors

23. Methods of fixing atmospheric nitrogen

24. Methods for obtaining and purifying nitrogen-hydrogen mixture for ammonia synthesis

25. Ammonia synthesis. Nitric acid production

	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

· Tests

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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