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Abstract:This study analyzes the scientific-theoretical foundations and practical approaches to
teaching organic chemistry based on clinical examples. The research was conducted using the
examples of Tashkent and Andijan State Medical Academies, employing interactive methods
such as laboratory work, role-playing games, multimedia presentations, quizzes, and reflective
sessions to integrate science and clinical practice. The results demonstrate that classes based on
clinical examples enhance students’ knowledge, foster clinical thinking, and develop
professional competencies. Interactive methods strengthen the motivational environment of the
learning process, enabling students to gain a deeper understanding of the connection between
chemistry and its clinical applications. Statistical analysis confirmed the superiority of
integrated teaching models over traditional methods. The article underscores the importance of
implementing integrative approaches in medical education.
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Introduction:

In the current system of medical education, ensuring competitiveness, developing
professional competencies, and forming practice-oriented knowledge are among the most
pressing tasks. From this perspective, interdisciplinary integration based on the credit-module
system holds a special place as a modern medico-pedagogical approach. Specifically, teaching
organic chemistry using clinical examples strengthens the connection between this discipline
and medical practice, enabling the harmonious integration of theoretical knowledge with
clinical thinking.

Lessons based on clinical scenarios encourage students to understand the biological
activity of complex molecular structures, analyze the chemical composition of medications, and
thoroughly master their pharmacodynamic properties. This approach not only facilitates an
understanding of the essence of chemical processes but also provides a foundation for their
application in clinical practice. Through interactive methods—laboratory experiments, role-
playing games, 3D animations, and discussions based on real clinical cases—students realize
the practical significance of chemistry. This article comprehensively analyzes the scientific-
theoretical foundations of teaching organic chemistry through clinical examples, practical
approaches, and the effectiveness of integration in medical education. The primary focus is on
implementing interactive methodologies, strengthening interdisciplinary connections, and
fostering professional competencies in students.
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Methods:This study was conducted at Bukhara State Medical Institute with the
participation of second-year students. The educational process systematically applied
innovative approaches integrating theoretical knowledge and clinical practice, using the
following interactive methods: Laboratory work — Students performed chemical reactions
based on preparations used in clinical practice, enabling in-depth analysis of the synthesis and
chemical properties of medications.

Role-playing games — By simulating clinical scenarios, students identified and resolved
chemical issues related to the use of medications. Multimedia presentations — Molecular
structures and reaction mechanisms were explained using 3D animations, deepening
understanding and enhancing visual retention. Quizzes — Interactive tests were conducted to
develop quick thinking, clinical-analytical skills, and diagnostic abilities. Reflective sessions —
After each lesson, students reflected on the connections between theoretical knowledge and
clinical scenarios. To assess the effectiveness of interactive methods, a questionnaire was
developed and distributed among second-year students. The questionnaire consisted of 20
closed and open-ended questions and was analyzed based on the following criteria:

 Students’ interest in interactive methods;

 Changes in the level of knowledge in the discipline;

 Development of clinical thinking and logical analytical skills;

 Effectiveness of the learning process and motivational environment.

The results were analyzed statistically using SPSS software, specifically t-tests and analysis of
variance (ANOVA), for comparative evaluation with traditional teaching methods. A total of
120 students participated in the questionnaire.

Results:
The obtained results demonstrated the significant superiority of interactive methods:

Teaching Method Knowledge Acquisition (%) Growth in Clinical Thinking (%)

Traditional 58% 32%

Interactive
(Integrated) 87% 74%

Interactive methods, particularly those based on clinical examples, enabled students to
connect complex organic reactions to real-life scenarios. In laboratory sessions, students
analyzed not only reaction mechanisms but also their clinical applications. Through role-
playing games, students learned to make chemical decisions in clinical situations.
Furthermore, reflective sessions enhanced students’ self-assessment, critical thinking, and
interdisciplinary comprehension competencies. The use of 3D animations increased the
effectiveness of visual learning, strengthening skills in memorizing complex reactions and
integrating them with clinical thinking. Overall, the group taught using interactive methods
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based on clinical examples showed statistically significant improvements in knowledge
acquisition and clinical thinking compared to traditional methods (p < 0.05). This establishes
the integrated approach as an effective pedagogical model in medical education.

Discussion:
Based on the results, it can be concluded that integrating organic chemistry with clinical
examples is an innovative and effective approach in medical education. This methodology not
only reinforces theoretical knowledge but also equips students with professional motivation and
the ability to apply knowledge in practical settings. Interactive lessons, particularly those
enriched with clinical examples, were met with high levels of student interest and enthusiasm.
This, in turn, fostered independent thinking, evidence-based reasoning, and diagnostic skills
during laboratory work. Notably, knowledge taught through real-life scenarios prepares
students to address challenges encountered in medical practice. Moreover, classes based on
clinical examples developed specific skills in identifying the structure of medications, analyzing
their reactive properties, and evaluating pharmaceutical efficacy during diagnostic processes.
This approach was instrumental in shaping students into specialists who understand the intrinsic
connection between chemistry and clinical practice, possessing comprehensive medical
thinking. When compared to the experiences of other leading medical institutions, the
effectiveness of integrated approaches based on clinical examples was found to be superior. The
widespread adoption of this methodology can elevate medical education to a new level, serving
as a critical step in training highly qualified, practice-ready professionals.

Conclusions:
In conclusion, integrating organic chemistry with clinical examples in medical education is a
modern and highly effective approach. The conducted research demonstrates that interactive
methods within a clinical context enhance students’ scientific understanding, clinical thinking,
analytical reasoning, and problem-solving skills. Statistical analyses confirmed that integrated
teaching methods outperform traditional approaches, with students achieving higher knowledge
acquisition rates and robust clinical competencies (p < 0.05). The results, including laboratory
work, role-playing games, 3D visualizations, and reflective sessions, proved more effective
when applied cohesively. Learning based on clinical examples not only enriches the educational
process but also prepares students for real-world medical practice. This integrated model
facilitates the adoption of innovative pedagogical methods in mastering medical chemistry and
aligns with the demands of modern medical education by training qualified professionals. In the
future, applying modular curricula to other medical disciplines will further develop students’
multidisciplinary competencies. This approach paves the way for enhancing educational quality
and preparing advanced healthcare professionals.

References:

1. Avliyakulov N.X., Musaeva N.N. Modular Teaching Technologies. T.: “Fan va
texnologiyalar” Publishing, 2007.

2. Asqarov I.R., To‘xtaboyev N.X. Chemistry Textbook. “Sharq” Publishing and Printing
Joint-Stock Company, Tashkent, 2017.

3. Mirzayev P.N., Mirzayeva M.P. Chemistry. Tashkent, 2013.

https://www.academicpublishers.org/journals/index.php/ijai


INTERNATIONAL JOURNAL OF ARTIFICIAL INTELLIGENCE

ISSN: 2692-5206, Impact Factor: 12,23
American Academic publishers, volume 05, issue 05,2025

Journal: https://www.academicpublishers.org/journals/index.php/ijai

page 2117

4. Karimov A., Xoshimov X. Collection of Problems and Tests in General Chemistry.

5. Ibodulloyeva M.I., Bozorov N.I. Chemistry of Complex Compounds.

6. Скопенко В.В., Цивадзе А.Ю., Савранский Л.И., Гарновский А.Д. Coordination
Chemistry.

7. Niyazov L.N., Kurbunova N.I. (2020). Experience in Teaching Medical Chemistry to
Dentistry Students. In: “Modern Challenges in Medical Education During a Pandemic:
Rapid Solutions and Strategic Initiatives,” June 5, 2020, Collection of Abstracts, 81.

8. Niyazov L.N., Nazarov I.I. (2018). On the Use of Case Studies in Teaching Chemistry
in Medical Universities. Materials, 202.

9. Niyozov L., Karimov J. (2023). Importance of Case-Based Problems in Teaching
Medical Chemistry at Medical Universities. In: International Conference on the
Development of Education, Science, and Humanities, Canada, Vol. 9, No. 1.

10. Qoʻldoshev R. “USULI JADED” TIRIDAGI MAKTABLARNING TASHKILIY-
METODOLOGIY MAZMUNI, OʻQUV DASTURI VA XARAKTERIK
XUSUSIYATLARI //“ PEDAGOGICAL AKMEOLOGY” xalqaro ilmiy-metodik
jurnali. – 2024. – V. 16. – Yo‘q. 8.

11. Sulaymonovna S.N., Sobirzoda K.J. Differences Between General and Situational
Problems and Methods. International Journal of Social Sciences & Interdisciplinary
Research, ISSN: 2277-3630, Impact Factor: 8.036, 2022, Vol. 11, No. 03, pp. 155-159.

https://www.academicpublishers.org/journals/index.php/ijai

