	Course name
	Reaction Mechanisms of Organic Compounds (ECTS 6)

	Course/Module code
	OBRT06

	Semester(s) taught
	3rd semester 

	Responsible teacher
	Inatova MAkhsuda Sagdullayevna. 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 -180.

Classroom hours -60.

Lecture hours – 30

Practical hours – 30
Independent study hours –120

	ECTS
	6

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

	Course Objectives / Learning Outcomes
	The purpose of teaching the course “Reaction Mechanisms of Organic Compounds” is to provide an in-depth understanding of its fundamental theoretical principles and to develop in future chemistry teachers the competencies required to scientifically understand organic chemical processes.

The course is organized in accordance with state educational standards and qualification requirements, and it develops students’ skills in analyzing and explaining the mechanisms of organic reactions.

Within each topic, the relationship between the country’s natural raw material resources and the production processes of chemical products obtained from them is explained on a scientific basis.

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

The course is taught in close connection with chemistry courses taught in schools, academic lyceums, and vocational colleges. This strengthens the professional preparation of future teachers and directs them toward practical pedagogical activity.

In addition, issues related to the effective organization of independent learning, the introduction of digital technologies into the educational process, and the use of modern teaching methods are covered.

Through studying this course, students acquire methodological, theoretical, and practical aspects of teaching specialty subjects.

As a result, they gain professional competencies in analyzing, teaching, and applying organic reaction mechanisms in practice.

	Course Content (Topics)
	I. Main Theoretical Part (Lecture Sessions)
Topic 1. Classification of Chemical Reactions According to Their Mechanisms 
Topic 2. Factors Affecting Reaction Mechanisms 

Topic 3. Classification of Reagents
Topic 4. Types of Organic Bases
Topic 5. Radical, Electrophilic, and Nucleophilic Reactions. Classification of Reactions According to Molecularity, Order, and Reaction Outcome

Topic 6. Aromatic Carbocations and Carbanions. Heterocyclic Compounds
Topic 7. Mechanism and Kinetics of Electrophilic Substitution Reactions

Topic 8. Reaction Mechanisms Characteristic of Organoelement Compounds Topic 9. Analysis of Reaction Mechanisms. Methods for Investigating Reaction Mechanisms
Topic 10. Kinetic and Thermodynamic Aspects of Organic Reaction Mechanisms

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 assist them in acquiring skills in calculations, graphical tasks, and other types of assignments;

· to train students to work with books, official documents, and diagrams, and to use reference and scientific literature;

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

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

· to ensure the development of students’ creative activity, scientific thinking, and speech, and to support their growth as creative learners;

· to assess students’ knowledge as a means of providing sufficiently prompt feedback.

Recommended Topics for Practical Sessions:
Practical Session 1. Classification of Chemical Reactions According to Their Mechanisms

Practical Session 2. Factors Affecting Reaction Mechanisms

Practical Session 3. Kinetics of Chemical Reactions

Practical Session 4. Classification of Reagents

Practical Session 5. Free Radicals, Nucleophiles, Electrophiles, Their Properties and Main Types

Practical Session 6. Types of Organic Acids and General Principles of the Dependence of Acidity on Molecular Structure

Practical Session 7. Types of Organic Bases

Practical Session 8. Substitution, Addition, Exchange, Rearrangement, and Decomposition Reactions

Practical Session 9. Dependence of Reaction Rate on Group Structure

Practical Session 10. Ionizing Effect of Catalysts

Practical Session 11. Aromatic Carbocations and Carbanions

Practical Session 12. Inductive and Mesomeric Effects. Solvent Effect

Practical Session 13. Mechanism and Kinetics of Electrophilic Substitution Reactions

Practical Session 14. Orientation in Electrophilic Substitution Reactions
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 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.

Mustaqil ta’lim uchun tavsiya etiladigan mavzular:

1.To ‘Recommended Topics for Independent Learning:

1. Chemical reactions of unsaturated hydrocarbons

2. Nucleophilic substitution reactions

3. Mechanisms of reactions involving organoelement compounds

4. Methods for investigating reaction mechanisms

5. Determination of reaction mechanisms through their stereochemical course

6. Acetylene-series hydrocarbons, their occurrence in nature, and properties

7. Diene hydrocarbons: physical and chemical properties, industrial applications

8. Alcohols and their applications

9. Ethers and epoxides

10. Aldehydes and ketones, methods of preparation, aldol condensations

11. Carboxylic acids, electronic structure, occurrence in nature, and applications.

	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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