	Name of the discipline
	 Chemistry of organoelement compounds (ECTS 4)

	Course/Module Code
	EBKT04

	Course taught in semester(s)
	2nd semester

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

	Language of instruction
	Uzbek

	Curriculum status
	Mandatory

	Total study hours (including contact hours and independent study)
	Total hours: 120.

Classroom hours: 120.

Lecture hours: 30

Practical hours: 30
Independent study hours: 60

	ECTS
	4

	Prerequisites and relation to other subjects 
	Organic chemistry, general chemistry, mathematics, physics, biology, informatics

	Course Objectives/Learning Outcomes
	The objective of teaching the course “Chemistry of Organoelement Compounds” is to provide in-depth instruction in the theoretical foundations and practical directions of the discipline.

The course systematically covers the nature of organoelement compounds, their structure, properties, and methods of synthesis.

Students are provided with scientifically grounded knowledge about preparative methods for obtaining these compounds, reaction mechanisms, and their industrial applications.

The course is organized in accordance with the State Educational Standard and qualification requirements.

Within each topic, the relationship between the natural raw material resources available in the Republic and the processes of chemical product production based on these resources is scientifically explained.

During the teaching process, educational and developmental objectives are integrated. Students develop scientific thinking, analytical skills, and professionally oriented competencies.

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

Special attention is also given to the effective organization of independent learning, the introduction of digital technologies into the educational process, and the use of modern teaching methods.

As a result, students acquire scientific-methodological knowledge, practical skills, and pedagogical competencies in organoelement chemistry.

	Course Content (Topics)
	Course Content (Topics)

I. Main Theoretical Part (Lecture Classes)

Topic 1: Introduction, history of the development of organoelement compound chemistry, classes, structure, and nomenclature of organoelement compounds.

Topic 2: Nature of chemical bonding in organoelement compounds.

Topic 3: Chemical bonding in organic and organoelement compounds.

Topic 4: Organophosphorus compounds: methods of preparation and properties of organophosphorus compounds.

Topic 5: Synthesis of other organoelement compounds from organophosphorus compounds.

Topic 6: Chemical properties of organophosphorus compounds.

Topic 7: Organosulfur compounds.

Topic 8: Properties of thiols and their occurrence in nature. Acidic and basic properties of thiols. Nucleophilic substitution reactions.

Topic 9: Polyfunctional thiols. Sulfides. Sulfonium salts. Thiiranium and thiirenium salts. Sulfoxides. Sulfones. Sulfimides. Sulfoximides. Sulfodiimides. Di-, tri-, and tetrasulfides. Sulfonic acids.

Topic 10: Selenols. Selenides. Selenoxides and selenones. Selenites and selenates.

Topic 11: Organotellurium compounds. Organosilicon compounds. Halosilanes.

Topic 12: Silanols, siloxanes, and silicones. Silyl sulfides. Organoboron compounds.

Topic 13: Boron hydrides. Diborane and its alkyl derivatives. Hydroborates.

Topic 14: Synthesis of various classes of organic compounds based on hydroboration reactions.

II. Guidelines and Recommendations for Practical Classes

Practical classes are aimed at:

helping students systematize, strengthen, and deepen theoretical knowledge;

teaching students to solve practical problems and perform calculations, graphical tasks, and other assignments;

developing skills in working with books, official documents, diagrams, reference sources, and scientific literature;

strengthening associations and knowledge formed during lectures through repeated performance of discipline-specific actions;

forming independent learning abilities, including self-study, self-development, and self-control methods;

developing students’ creative activity, scientific thinking, and speech;

assessing students’ knowledge through оперативе feedback mechanisms.

Recommended Topics for Practical Classes

Practical Class 1: Nomenclature and methods of preparation of organoelement compounds.

Practical Class 2: Study of the mechanism of σ- and π-complex formation.

Practical Class 3: Specific methods for the synthesis of organoelement compounds.

Practical Class 4: Organoboron and organosilicon compounds and their properties.

Practical Class 5: Organophosphorus compounds: preparation, properties, and applications.

Practical Class 6: Organosulfur compounds: preparation, properties, and applications.

Practical Class 7: Analysis of the structure of organoelement compounds using physicochemical methods (chromatography method).

IV. Independent Study and Independent Work

Independent learning competence helps students develop self-improvement skills and increase professional efficiency. Independent work is carried out through:

traditional teacher-guided independent assignments;

electronic teacher-guided independent learning;

mobile-device-supported learning activities.

Recommended Topics for Independent Study

Organic compounds of transition metals: palladium, rhodium, ruthenium, molybdenum, tungsten, cobalt, iron, chromium, nickel, titanium, and other metals, and their applications.

Organic compounds of alkali and alkaline earth metals. Some classes of nitrogen-containing compounds.

Stability of organoelement compounds, their comparison and complex-forming properties. Oxidation. Addition reactions to S=C, C=N, C≡N, C=O, and C=S bonds.

Application of organoelement compounds in agriculture, medicine, and pharmaceutical industry.

Organolead compounds: compounds containing oxygen, nitrogen, sulfur, halogen, and metal atoms; diorganolead compounds.

Organobismuth and organoantimony compounds: compounds containing trivalent and pentavalent metal atoms; compounds containing oxygen, nitrogen, sulfur, halogen, and metal atoms.

Organocopper compounds: types, preparation, and properties. Lithium dialkylcuprates and their properties. Theoretical basis of the Corey–House reaction.

Organomercury compounds: preparation. Substitution reactions of mercury atoms with hydrogen, alkyl, acyl, oxygen, sulfur, and halogen atoms.

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

1. Current Assessment

Current assessment is aimed at evaluating students’ activity during class sessions, practical skills, and ability to use software tools. Students’ daily classroom 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 situations related to professional practical skills, teamwork, preparation of presentations, and similar activities.

Forms of current assessment:

class participation, preparation of learning materials, working with sources within the topic, use of educational technologies, teamwork, preparation of presentations, and tests.

2. Midterm Assessment

Midterm assessment is conducted twice during the semester based on the allocated lecture hours. Midterm 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 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 carried out at the end of the semester to determine the level of students’ mastery of theoretical knowledge and practical skills in the relevant subject.

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

	Learning outcomes and requirements for exams
	Assessment of students’ theoretical and practical knowledge is important when conducting current assessment, midterm assessment, and final assessment in the course.

1. Current Assessment

Current assessment is aimed at evaluating students’ activity during class sessions, practical skills, and ability to use software tools. Students’ daily classroom 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 situations related to professional practical skills, teamwork, preparation of presentations, and similar activities.

Forms of current assessment:
class participation, preparation of learning materials, working with sources within the topic, use of educational technologies, teamwork, preparation of presentations, and tests.

2. Midterm Assessment

Midterm assessment is conducted twice during the semester based on the lecture hours allocated in the curriculum. Midterm 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 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 carried out at the end of the semester to determine the level of students’ mastery of theoretical knowledge and practical skills in the relevant subject.

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

Students are expected to fully master theoretical and methodological concepts related to the topic, correctly reflect analysis results, independently express opinions about the studied processes, complete assignments in current and midterm assessment forms, and successfully complete final assessment tasks.

A student must complete current assessment, midterm assessment, and independent study assignments, and submit the final assessment for the relevant course within the established deadlines.

A student who fails to submit current assessment, midterm assessment, and independent study assignments, or who scores within the 0–29.9** range 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 allocated classroom hours without valid reason will be excluded from the course, will not be admitted to the final examination, and will be considered as not having earned the corresponding credits for the course.

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