	Course name
	Fundamentals of Molecular Chemistry (ECTS 6)

	Course/Module code
	351MKA06

	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 “Fundamentals of Molecular Chemistry” is to provide an in-depth understanding of its theoretical and methodological foundations.

The course develops knowledge and skills for the effective organization of the educational process within the specialty 70110801 – Methodology of Teaching Exact and Natural Sciences (Chemistry).

It covers the processes of planning, organizing, and managing the teaching of specialty subjects in higher and professional education systems.

Skills in working with specialty-related educational and regulatory documents, analyzing them, and applying them in practice are developed.

The content, structure, and educational role of the Fundamentals of Molecular Chemistry curriculum are studied on a scientific basis.

The credit-module system, its implementation in the educational process, and issues related to teaching molecular chemistry within this system are also explained.

Methods of organizing independent learning, increasing student engagement, and using digital technologies in the educational process are considered.

The course develops in students the theoretical knowledge and practical skills necessary for mastering specialty subjects such as organic chemistry, analytical chemistry, and inorganic chemistry.

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

Module 1. Atomic Structure

Topic 1. Introduction. Development of Concepts about the Atom

Topic 2. Quantum Numbers. Pauli Principle. Structure of Atomic Electron Shells

Topic 3. Structure of the Atomic Nucleus. Radius. Nuclear Spins

Topic 4. Schrödinger Equation for Atom and Molecule

Module 2. Molecular Orbital**

Topic 5. Molecular Orbital Method

Topic 6. Theoretical Foundations of Quantum Chemistry

Topic 7. Heisenberg uncertainty principle. Integrals of Motion

Topic 8. Motion of a Free Particle

Topic 9. Atomic Emission Spectral Analysis

Topic 10. Molecular Spectroscopy

Topic 11. Quantum Chemical Approximations for Describing Molecules

Topic 12. Description of Chemical Properties on a Molecular Basis and Wave Function

Topic 13. Spin–Spin Interaction

Topic 14. Relationship Between Molecular Structure and **Nuclear magnetic resonance Spectrum

Topic 15. Different Types of NMR Experiments

II. Guidelines and Recommendations for Organizing Seminar Sessions

Recommended Seminar Topics:

Seminar 1. The Role of Scientific Discoveries in the Development of Atomic Concepts

Seminar 2. Schrödinger equation

Seminar 3. Electronic Structure of Atoms and Molecules

Seminar 4. Methods for Calculating Spatial and Electronic Structure of Molecules

Seminar 5. Density Functional Method, Zero Differential Overlap Method

Seminar 6. X-rays. The Black Body Problem

Seminar 7. Planck's law and Quantum theory

Seminar 8. Quantization of Electromagnetic Radiation

Seminar 9. Franck–Hertz experiment and Discreteness of Atomic Energy Levels

Seminar 10. Franck–Hertz Experiment and Discreteness of Atomic Energy Levels

Seminar 11. Rutherford scattering experiment. Stern–Gerlach experiment

Seminar 12. Uhlenbeck and Goudsmit Experiments and Electron Spin

Seminar 13. Uhlenbeck and Goudsmit Experiments and Electron Spin

Seminar 14. Dual Nature of Light. Davisson–Germer experiment and Diffraction of Microparticles

Seminar 15. Dual Nature of Light. Davisson–Germer Experiment and Diffraction of Microparticles

IV. Independent Learning and Independent Assignments

Independent learning competence contributes to students’ self-development and to increasing professional effectiveness. Students complete independent assignments through mobile devices, teacher-guided traditional independent work, and teacher-guided electronic independent learning.

Recommended Topics for Independent Learning:

1. Fundamentals of Molecular Chemistry

2. Fundamentals of Molecular Chemistry and Its Prospects

3. Spectral Terms

4. Groups of Energy States

5. Quantized States of Electron Energy. Allowed and Forbidden Transitions

6. Resonance Line. Selection Rules

7. Intensity of Spectral Lines

8. Theoretical Foundations of Atomic Absorption Analysis

9. Main Components of Atomic Absorption Analysis Instruments

10. Quantitative Determination by Atomic Absorption Analysis

11. Practical Application of the Method

12. Luminescent Titration Methods

13. Two-Dimensional Correlation NMR Spectroscopy

14. Nuclear Magnetic Resonance Spectroscopy

15. PMR Spectroscopy

16. X-ray Fluorescence Analysis

17. Reflectance Spectroscopy

18. Differential Spectroscopy

19. Electronic Spectroscopy

20. Radiospectroscopy

21. Raman Spectroscopy

	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 intended to determine and evaluate 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 in order to evaluate students’ knowledge and practical skills gained 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 ticket 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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