	Course name
	Green Chemistry (ECTS 5)

	Course/Module code
	ITMM105

	Semester(s) taught
	1st semester

	Responsible teacher
	Sidiqova Khulkar Gulomovna. Doctor of Philosophy (PhD) in Chemistry, Associate Professor

	Language of instruction
	Uzbek

	Included in the curriculum
	Elective

	Study hours (including contact hours and independent study)
	Total hours-150.

Classroom hours-60.

Lecture hours– 30

Practical hours– 30
Independent study hours– 90

	ECTS
	5

	Prerequisites / related subjects
	Inorganic chemistry, analytical chemistry, mathematics, physics, biology, informatics, methodology

	Course objectives/ learning outcomes
	The purpose of teaching this course is to provide in-depth instruction in the theoretical and practical foundations of scientific research methodology and to develop graduate students’ competencies in conducting scientific research.

The course systematically explains the logical structure of the scientific research process, its empirical and theoretical stages, methods of generating scientific knowledge, and ways of applying them in practice.

It also examines the methodological foundations of research activity, including identifying scientific problems, formulating hypotheses, and collecting and analyzing data.

The methodology of working on a research manuscript, the principles of structuring scientific work, the composition and content of a master’s dissertation, and the requirements for its design are explained in detail.

The task of the course is to develop skills in identifying the essence, structure, and characteristics of the object under study and analyzing it on a scientific basis. Through analyzing the real condition, development dynamics, and internal contradictions of the research object, students develop the ability to draw scientific conclusions.

In addition, skills are formed in creating scientific models, modeling processes, conducting experimental verification, and evaluating results.

The course serves to develop effective approaches to solving scientific problems, improving the studied processes, and determining methods of their management. The discipline of scientific research methodology ensures the systematic conduct of scientific inquiry, requires a responsible approach from the researcher, and provides a deep understanding of all stages of the scientific cognition process.

As a result, graduate students acquire methods, tools, and technologies of scientific research and gain competence in conducting independent scientific work.

	Course content (topics)
	I. Main theoretical part (lecture sessions)

Topic 1. Fundamentals of Scientific Research Methodology

Topic 2. Logic of the Scientific Research Process

Topic 3. Characteristics of the Main Stages of Research

Topic 4. Classification of Scientific Research Methods

Topic 5. General Logical Methods and Approaches of Cognition
Topic 6. Empirical Level of Scientific Research

Topic 7. Analysis of Empirical Data

Topic 8. Theoretical Level of Scientific Research

Topic 9. Scientific Problem, Its Formulation and Structure

Topic 10. Stages of Scientific Research

Topic 11. Effectiveness of Scientific Research

Topic 12. Methods of Working on a Research Manuscript

Topic 13. Modeling the Scientific Research Process (2 hours)
II. Guidelines and recommendations for organizing seminar sessions

· to assist students in systematizing, consolidating, and deepening theoretical knowledge;

· to teach students how to solve practical problems and help them acquire skills in performing 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 strengthen the connections and associations formed during lectures through repeated performance of activities specific to the subject studied (monotonous stereotypical repetition does not lead to understanding knowledge);

· to develop the ability for independent learning, that is, to master methods, techniques, and approaches of self-study, self-development, and self-control;

· to ensure the development of the student’s creative activity, scientific thinking, and speech, and to support students’ growth as creative and productive individuals;

· to assess students’ knowledge as a sufficiently effective means of obtaining prompt feedback.
Recommended topics for seminar sessions:

Seminar 1. Scientific research, its main features and structure. Developing a scientific research strategy.

Seminar 2. Purpose and objectives of the discipline Scientific Research Methodology. Methodological foundations of scientific knowledge.

Seminar 3. Master’s dissertation as a type of scientific research.

Seminar 4. Tools and methods of scientific research. Historicity and logic in scientific research.

Seminar 5. The problem of synergetics in scientific research.

Seminar 6. Forecasting in scientific research. Scientific prediction and its role in scientific research.

Seminar 7. Information and information security in scientific research.

Seminar 8. Manifestation of creativity in pedagogical research.

Seminar 9. The importance of understanding and explanation in scientific research.

Seminar 10. The role of scientific evidence in pedagogical investigations.

Seminar 11. Innovation and innovations as an integral part of modern scientific research.

Seminar 12. Writing scientific research work and preparing a scientific article.

Seminar 13. Conducting scientific research, documenting its results, and applying them in practice (on the example of a master’s dissertation). 
III. Independent study and independent assignments

The competence of independent learning helps students develop self-improvement skills and increase the effectiveness of their professional activities. Students complete independent assignments through their own mobile devices, through traditional teacher-guided independent work, and through electronic forms of teacher-supervised independent study.  
Science as a socio-cultural phenomenon. Approaches to the history of science and the main stages of scientific development.

Classification of sciences: interrelation and differences between fundamental, theoretical, applied, experimental, technical, social, and humanities sciences.

Dynamic and static laws of science. Analytical and synthetic knowledge. Differentiation and integration of science. Creativity as a factor in the purposeful organization of scientific activity. Main characteristics of creativity. Stages of organizing scientific research activity. The concept of scientific research and the stages of its implementation. Methodology for formatting scientific research as academic work. Forms of scientific research presentation: individual scientific research (bachelor’s thesis, master’s dissertation, doctoral dissertation, abstracts, articles, course papers, monographs). Practice of working with dissertations. The necessity of preparing the abstract text in the third person.

Classification of scientific research types: fundamental research and its possibilities for obtaining knowledge about phenomena and laws of reality.

Relationship between science and production. The concept of a problem and its essence. Choosing a topic as a guarantee of the correct solution to a problem and practical results of scientific activity. Choosing a topic as a guarantee of the correct solution to a problem and practical results of scientific activity. Methods for identifying scientific evidence. Importance of evidence in scientific knowledge and privileged evidence. History of scientific school formation, general features, and main stages. Types of scientific schools. Interrelation and differences between the concepts of method, methodology, and technique.

Analysis and types of innovation.

Innovative character of the concepts “discovery” and “invention.” Classification of scientific discoveries. Importance of understanding the essence of a topic in organizing scientific activity.

Essence of the concept of symbol. Necessity of correct designation of symbols and expression of meaning in them. Forms of symbols. Analysis of the concepts of information, knowledge, and data. The problem of informativeness of knowledge. Concept of the information society. Changes in the content of labor in the information society. History of the formation of scientific rationality. Content of rationality. Rationality and irrationality in scientific research activity. Human knowledge as a product of the unity of sensory and rational activity. Freedom and social control in scientific research. Principle of freedom of science in the scientific community. Neutralism and social responsibility. Neutralism in science as non-interference in religion, ethics, and politics. Methods and means of combating corruption in science and education at the present stage. Ethical criteria in scientific activity. Problems of synergetics in scientific research.

	Form of examination
	Assessment methods for the course

It is important to assess students’ theoretical and practical knowledge through current assessment, midterm assessment, and final assessment in the course.

1. Current assessment

Current assessment is aimed at evaluating students’ activity during classes, practical skills, and ability to use software tools. Students are assessed based on their 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 aimed at applying professional practical skills, teamwork, preparing presentations, and similar activities carried out during daily classes. Forms of current assessment:

class participation, preparation of learning materials, working with sources within the topic, use of educational technologies, teamwork, preparation of presentations, 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 system, with 20 points allocated. Students who achieve 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 organized 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 examination requirements
	To fully master the theoretical and methodological concepts of the topic, correctly present the results of analysis, independently express opinions on the processes under study, and complete assignments in current and midterm assessment forms, as well as complete tasks required for final assessment.

The student must complete and submit current assessment, midterm assessment, and independent study assignments, as well as take the final assessment in the relevant course within the specified deadlines.

A student who fails to submit current assessment, midterm assessment, or independent study assignments, as well as a student who scores within the range of 0–29.9 points for these assignments and assessment types, will not be 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, is considered to have academic debt.
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