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Abstract 

Medical education is a crucial element of the continuing education system in 

Russia, aimed at ensuring public health and preparing people for a healthy 

lifestyle. By the end of the 20th century, society's utilitarian and pragmatic 

attitude toward nature led to an environmental crisis and a deterioration in the 

socioeconomic situation, leading to increased morbidity and mortality, and a 

decline in life expectancy in many regions of the country. Drug and alcohol 

addiction, as well as AIDS, have reached alarming levels, especially among 

young people. Consequently, fundamentally new demands have emerged in 

modern society for the national education system, including the medical 

education system, and new directions for its reform. In the context of 

globalization and the current state of society, the priority of a sustainable 

development model and universal human values has been proclaimed, reflected 

in the goals and fundamental principles of secondary and higher education, as 

well as enshrined in state regulatory documents. 

Medical education in the 21st century is becoming a vital human value. The main 

trends in its development in the context of the transition to an infosphere society 

are strengthening its integrative and fundamental nature, deepening its 

differentiation and humanization. The most important integrative function of 

medical education is the training of highly qualified specialists and, at the same 

time, spiritual and moral individuals. 

In the substantive interpretation of the concept of "modern medical education" 

we highlight the following aspects: a) medical education as a universal value; b) 

medical education as a developing, continuous system; c) medical education as a 

personally adapted process of training a specialist; d) medical education as 
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oriented towards training a specialist capable of treating a patient as an individual 

and holistic person; d) medical education as aimed at promoting a healthy 

lifestyle, general medical culture, and both the physician and the population; e) 

medical education as aimed at stimulating continuous self-education and self-

realization in the context of medical activity. 

The personal value of medical education is manifested in the student's 

individually motivated and motivated approach to their own general and 

professional development and the quality of their university training. The 

increasing humanization and fundamentalization of medical education, along 

with its professional focus, necessitates the inclusion of integrative disciplines, 

including chemistry, which ensure a holistic understanding of their content and 

the development of a scientific worldview. Deepening differentiation entails, 

within the framework of integrative professions (general practitioner, dentist, 

pediatrician), an expansion of their specializations (general practitioners can be 

surgeons, therapists, gynecologists, etc.). Furthermore, during postgraduate 

education, physicians can obtain a more specific specialization through more in-

depth differentiated training and self-education. 

At the same time, in the context of the existing system of medical education, in 

meeting the new demands of society and in reflecting modern trends in the 

development of higher education, serious contradictions arise, the most important 

of which are the contradictions between: 

1) the goals declared in regulatory documents of forming a comprehensively 

developed creative, highly professional personality of a specialist with global 

thinking and real possibilities of the modern subject system of education in a 

medical university; 

2) an objective need for fundamentalization, humanization, integration, and 

greening of medical education and the absence of a comprehensive theoretical 

concept for training a specialist in a medical university in modern state 

educational standards for physicians; 

3) the need to develop the personality of a doctor as a highly professional, 

spiritual and moral, humane and leading subject-based system of training, 

focused on the narrowly focused tasks of mastering the content of a given 
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discipline in the absence of a modern job description for a specialist doctor, 

reflecting the integrative results of subject-based training and ways of developing 

a personality in accordance with the requirements of modern society; the 

necessary integrative courses, including chemical ones, ensuring a holistic 

perception of the chemical-medical picture of nature, 

4) the need of the healthcare system for specialists with a new way of thinking 

(global, ecological, health and humane) and the traditional way of thinking that 

exists among medical school graduates, reflecting only particular pictures of the 

world (chemical, medical-physiological, etc.), formed within the framework of 

individual subjects; 

5) the need of a modern medical university for diverse and variable educational 

programs and textbooks for various specializations and uniform programs and 

textbooks recommended by the ministry and currently used in real-life teaching; 

6) the levels of school education and the requirements of university education for 

the knowledge of applicants, which necessitate the inclusion of new pre-

university education structures in the university system; 

7) the enormous importance of the general chemistry course for medical 

education, the development of medical thinking and intelligence, and its 

underestimation as part of general scientific and professional training, the 

insufficient level of its systematicity and the amount of study time for its 

conscious and effective assimilation; 

8) the intended purpose of the general chemistry course is to provide basic 

chemical literacy and general theoretical chemical training for physicians, the 

acquisition of fundamental ideas, concepts, laws, and theories necessary for the 

study of other chemical and professional disciplines, and the lack of adequate 

interdisciplinary connections with subjects in the chemical-biological and 

medical blocks. 

The above contradictions can be resolved: a) through scientific support for the 

holistic educational process of development and formation of the physician's 

personality by creating a scientifically based concept and a harmoniously 

composed, appropriate system of university training for physicians with the 

involvement of a team of specialists from various fields; b) through the 
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modernization of the curriculum, the interdisciplinary integration of individual 

academic subjects, the design of the process of their study, as well as the 

development of students taking into account the modern model and 

professionogram of a specialist physician, the integrity and dynamism of this 

process. 

With regard to the general chemistry course, we see the solution to the problem 

in an innovative restructuring of chemical-medical education based on the 

synthesis of its fundamental ideas, in a clearer definition of the status and 

significance of the general chemistry course in this system, as well as in a 

scientifically based strategy for modernizing its content and study process, 

adequate to the modern goals of higher medical education. 

Modern pedagogical science and practice, chemical science and their 

methodologies have prepared sufficient grounds for the restructuring of chemical 

education in the medical system, including for innovative transformations of the 

general chemistry course. 

The essence of our main problem is to restructure the content and methods of 

teaching general chemistry (GCC) to medical students and to change its status 

within the medical education system. In today's world, the development of the 

personality of future physicians, the skills and abilities of self-education, self-

organization, and self-development, and the creation of the necessary conditions 

for this have become of great importance. 

Currently, there is a sufficient body of scientific research addressing these issues. 

However, a comprehensive study examining the design of integrated courses and 

the development of a methodological system for their study in medical schools 

has yet to be completed. It is noteworthy that there is a virtual absence of 

pedagogical dissertation research in the field of chemistry education in the 

medical system. 

Various aspects of the theory and practice of chemical education in a medical 

university are presented by a collection of individual works, mainly concerning 

the organization of educational activities, the development of programs, manuals, 

environmental focus, testing, individual methods and technologies for teaching 

bioorganic chemistry, biochemistry and, to a lesser extent, general chemistry. 
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However, to date, a comprehensive concept for the development and study of 

general chemistry in medical schools has not been developed that is adequate to 

the current requirements and trends in the development of chemistry education 

and higher medical education, as well as the logic of science and education. The 

need for such research has become evident due to the universality, fundamental 

nature, and significance of this chemistry course and the lack of developed 

methodological foundations for its study in chemical-medical education. The 

diversification of its assimilation and application in the context of environmental 

degradation and declining public health indicators, as well as the increasing level 

of medical research, including molecular diagnostics. 

Currently, there is also no constructive methodological and methodological 

apparatus for studying this problem in the system of medical education; the 

problems of adapting the general and professional development of a student in 

the process of transition from the pre-university to the university stage of 

chemical education have not been studied, taking into account the specifics and 

capabilities of a medical university, the interests and abilities of applicants and 

students to master a modern course of general chemistry, to understand its 

significance and value for future professional activity. 

 

The aim of the study is to develop a theory of integrative-modular 

developmental teaching of general chemistry to medical students and to 

determine the methodology for its implementation to improve the quality of 

chemical training of future doctors. 

 

The object of the study is the content and process of studying general chemistry 

in a medical university. 

 

The subject of the research is the theory and practice of designing and 

implementing an integrated course in general chemistry, as well as a 

methodological system for studying it in a medical university based on modular 

and personal-activity approaches. 
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The result of the study is the assumption that the system of teaching general 

chemistry to medical students will be more effective if: 

- a scientifically developed concept of integrative modular training and a 

theoretical model of a modern system of content and methods for studying an 

integrative course in general chemistry at a medical university have been created; 

- new content and structure of the general chemistry course have been designed 

and scientifically substantiated, based on integrative-modular, systemic and 

personal-activity approaches; 

- a comprehensive, professionally oriented methodological system for teaching 

medical students general chemistry has been created based on interdisciplinary 

integration, linking all components, parties and participants in the educational 

process and reflecting its dynamics, integration mechanisms, and technology, 

ensuring the achievement of educational goals; 

- didactic and methodological conditions for the successful functioning of the 

methodological teaching system have been determined, corresponding to the 

requirements for the development of the individual and his/her 

professionalization in subject teaching; 

- there will be an increase in personal orientation and provision of adaptation of 

first-year students to university education, carried out by correlating the content 

and process of teaching students general chemistry with their age and 

psychological characteristics, strengthening the individually differentiated and 

personal-activity approaches that create optimal conditions for personal 

development; 

- objective indicators and criteria for the effectiveness of the experimental 

learning results were selected, including: a) compliance of students' performance 

with the general goals of medical education and the objectives of subject-specific 

training; b) compliance with the requirements of positive changes in the 

educational environment and in the development of the students' personalities. 

The methodological and theoretical foundations and ideas for reorganizing the 

structure, updating the content have been defined , and a methodology for 

studying a new theoretical course "General Chemistry" for medical universities 

has been developed based on a modular approach, principles of interdisciplinary 



 

Modern American Journal of Medical and 

Health Sciences 
ISSN (E): 3067-803X  

Volume 01, Issue 07, October, 2025 

Website: usajournals.org 
This work is Licensed under CC BY 4.0 a Creative Commons Attribution 
4.0 International License. 

 

208 | P a g e  
 

integration, continuity and professional focus; the relationship of this course of 

general chemistry with the disciplines of general education and medical-

professional cycles has been determined; the concept of integrative-modular 

developmental teaching of general chemistry for students of a medical university 

has been developed and scientifically substantiated; from the standpoint of a 

systemic, integrative and personal-activity approaches, a comprehensive 

methodological system for the modular study of general chemistry has been 

developed and tested, requirements for this system and functions ensuring its 

organization, self-realization and development have been determined, the content 

of each of the modules of the integrative course of general chemistry has been 

scientifically substantiated and structured, combining the largest and most 

important sections of general chemistry for medicine and the related biochemical, 

medical-professional, environmental, and cultural components of the content. 

The role of the general chemistry course in the chemical and medical training of 

students has been defined; a model of the holistic process of teaching chemistry 

in pre-university and initial university educational institutions has been created 

based on a systems approach; a methodological system for studying general 

chemistry and managing the quality of its mastery has been developed; a 

hermeneutic approach has been introduced to address the problem of 

understanding and consciously assimilating the fundamental content and 

chemical abstractions of the general chemistry course, and a scenario method has 

been used; cluster analysis has been used within the framework of the 

methodological study to process the learning outcomes (questionnaire data). 

 

Conclusions:  

The state and contradictions of the existing system of chemical training of 

medical university students have been determined; development trends and 

features of chemical education in modern conditions have been revealed; ideas 

and directions have been defined, methodological and theoretical foundations for 

modernizing the general chemistry course for medical universities have been 

developed, a concept and theoretical model of integrative and modular 

developmental teaching of general chemistry have been created; requirements, 
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criteria and indicators for mastering the general chemistry course and personality 

formation have been determined; functions and components of the 

methodological system have been determined: target, motivational , design, 

content, process-activity, evaluative and result-based; specific features of the 

process of educational knowledge of general chemistry and chemical training of 

students in a medical university have been determined; effective forms of 

organizing student teaching of general chemistry have been identified, their 

optimal combinations have been established, active methods and techniques, 

teaching aids that are effective and adequate to the goals and content have been 

introduced; A new system of educational organization has been formed, a 

hermeneutic approach to solving the problem of understanding abstractions and 

the symbolic-mathematical apparatus of the general chemistry course content has 

been introduced; a strategy and methodological techniques for implementing the 

principle of continuity of pre-university and university training have been 

defined; a system of values (universal, chemical-ecological, chemical-medical, 

professional) has been defined and selected from well-known ones, the 

possibilities and conditions for their appropriate inclusion in the content and their 

formation in students during the study of general chemistry have been identified 

in order to develop socially and individually significant, professionally important 

qualities of the personality of future physicians; the theoretical and 

methodological foundations of an educational and methodological complex 

adequate to our concept and a system for diagnosing the chemical education of 

students have been developed. 
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