	Course name
	Petroleum and Natural Gas Chemistry (ECTS 6)

	Course/Module code
	NTGKT2206

	Semester(s) taught
	2nd semester 

	Responsible teacher
	Sharifov Gulomjon Nabiyevich, Associate Professor

	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
	Inorganic Chemistry, Organic Chemistry, Analytical Chemistry, Soil Science, Physical and Colloidal Chemistry, Mathematics, Physics, Biology, Informatics.

	Course Objectives / Learning Outcomes
	The purpose of teaching the course “Petroleum and Natural Gas Chemistry” is to provide a systematic and in-depth understanding of its theoretical foundations and modern technological processes.

The course provides master’s students with comprehensive scientific knowledge about the structural organization of the oil and gas industry, the production chain, and the main chemical-technological processes involved.

Catalytic reactions used in petroleum refining processes, their mechanisms, and reaction conditions are scientifically analyzed.

The physicochemical foundations, kinetics, and industrial technological significance of cracking, reforming, and rectification processes are studied in depth.

The pyrolysis of natural gas, thermal and catalytic transformations of hydrocarbons, and the synthesis processes of monomers and organic compounds based on petroleum and gas are explained using a scientific approach. Chemical transformations of hydrocarbons contained in petroleum under the influence of temperature, pressure, and catalysts, as well as their industrial value, are analyzed.

In addition, practical knowledge is developed regarding modern computer programs used for modeling, optimizing, and analyzing oil and gas processes.

The objective of the course is to form fundamental knowledge of petroleum and natural gas chemistry in future specialists, develop practical technological skills, and strengthen a scientific approach to chemical processes.

At the same time, master’s students acquire the professional competencies necessary for analyzing complex technological systems, optimizing processes, and mastering specialty subjects.

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

Topic 1. Content of the Course Petroleum and Natural Gas Chemistry

Topic 2. Formation of Petroleum Gas. Classification of Petroleum. Scientific and Technological Classification

Topic 3. General Properties and Classification of Petroleum and Natural Gas

Topic 4. Properties of Petroleum and Petroleum Products

Topic 5. Methods for Separating Petroleum and Natural Gas into Components

Topic 6. Physicochemical Methods for Investigating the Composition of Petroleum and Gas

Topic 7. Petroleum Alkanes. Amount of Alkanes in Petroleum and Associated Gases

Topic 8. Petroleum Cycloalkanes. Cycloalkanes in Petroleum Composition

Topic 9. Arenes and Hybrid Hydrocarbons of Petroleum
Topic 10. Unsaturated Hydrocarbons Formed During Petroleum Refining

Topic 11. Heteroatomic Compounds and Mineral Components of Petroleum

Topic 12. Thermal Transformations of Petroleum Hydrocarbons

Topic 13. Thermocatalytic Transformations of Petroleum and Natural Gas Hydrocarbons

Topic 14. Hydrogenation Processes in Petroleum Refining

Topic 15. Purification of Petroleum Products: Objectives and Methods
II. Guidelines and Recommendations for Practical Sessions
The following topics are recommended for practical sessions:

1. Separation of petroleum and petroleum products by distillation

2. Determination of the density of petroleum products (kerosene and gasoline)

3. Determination of the specific gravity of petroleum products

4. Determination of the molecular mass of petroleum products by various methods

5. Determination of the viscosity of petroleum products

6. Determination of crystallization, cloud point, and freezing temperatures of petroleum products

7. Purification and separation of petroleum products by extraction method

8. Pyrolysis. Formation of petroleum coke. Thermal and catalytic cracking

9. Determination of paraffins in petroleum products

10. Determination of sulfur compounds in petroleum products

11. Chemical analysis of gases, absorption method, and gas combustion method

12. Solving problems related to determining water content in petroleum

13. Chromatographic analysis of gases

14. Gas adsorption chromatography and its structure

15. Heteroatomic compounds and mineral components in petroleum
IV. Independent Learning and Independent Assignments
Recommended topics for independent learning:
1. Development of the oil and gas processing industry in our republic

2. Syntheses based on unsaturated hydrocarbons formed during oil and gas processing

3. Catalysts used in petroleum and gas chemical synthesis

4. Halogen derivatives of petroleum and petroleum products and their applications

5. Heterogeneous catalytic vinylation reaction of aromatic hydrocarbons

6. Syntheses based on petroleum and petroleum product wastes

7. Methods of purification and processing of natural gas

8. State standards for petroleum products. The role, importance, and modern concepts of petroleum and natural gas. Development of the petroleum refining industry

9. Properties of alkanes in petroleum. Unsaturated hydrocarbons formed during petroleum refining. Properties of cycloalkanes (naphthenes) in petroleum

10. Oxidation processes in processing petroleum and natural gas raw materials

11. Methods of obtaining cycloalkanes from petroleum. Fractional separation of petroleum at atmospheric pressure. Purification of natural gas using zeolite

12. Process of separating butane from natural gas. General properties of aromatic hydrocarbons in petroleum

13. Process of obtaining sulfur from concentrated hydrogen sulfide gas. Dehydration and desalting of petroleum

14. Purification of gas condensate from natural gas by separation method. Chemistry and technology of pyrolysis gasoline production

15. Deasphalting process of gudron. Chemistry and technology of oil dewaxing

16. Process of obtaining ethylene by pyrolysis of ethane. Separation of propane fraction from natural gas 
17. Reforming process of low-octane gasoline. Production of bitumen by oxidation of gudron.

18. Technology of purifying deasphaltizate using phenol. Purification of kerosene fraction from mercaptans.

19. Alkylation of benzene in the presence of olefins. Heterocyclic compounds in petroleum. Methods for determining physical constants.

20. Settling process for removing water from diesel fraction. Aromatization reaction of paraffins (C6–C8) in petroleum.

21. Regeneration of zeolite used in natural gas purification. Study of the hydrolysis process of benzyl chloride.

22. Purification of natural gas from toxic gases by adsorption method. Hydrorefining process of oil fraction.

23. Stabilization of gasoline obtained from catalytic reforming. Chemical technology of bitumen production from mazut.

24. Chemical reactions occurring during petroleum refining. Cracking process of olefins.

25. Cracking of naphthenes and aromatic hydrocarbons. Products of catalytic cracking. Kinetics and mechanism of methanol production from natural gas.

26. Technological and ecological problems of petrochemical synthesis. Kinetics and mechanism of obtaining alkenes and alkadienes by thermal and thermocatalytic methods.

27. Synthesis of monomers based on petroleum and natural gas processing products.

28. Hydrogenation process in petroleum refining. Modern methods of purification of petroleum products.

29. Octane and cetane numbers of motor fuels. Heteroatomic compounds and mineral components in petroleum. Resin-asphaltene compounds. Classification of petroleum.

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

1. Continuous Assessment
Continuous assessment is aimed at determining and evaluating the student’s level of knowledge, practical skills, and competencies acquired in relation to the course topics.

Guidelines: Student performance in daily classes 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

Teamwork

Preparation of presentations

2. Midterm Assessment
Midterm assessment is conducted after completion of the relevant section of the course to evaluate students’ knowledge and practical skills acquired during lecture sessions, as well as their level of mastery.

Midterm Assessments: Midterm assessments are 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.

Final Examination: An examination covering all studied topics. It is conducted in written form and may include short-answer and extended-answer questions.

Form of Final Assessment: For this course, the final assessment is conducted in written form. Student achievement in the final assessment is graded with 50 points within a 100-point system, and students who obtain at least 60% of the points allocated for the final assessment are considered to have successfully completed the course. 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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