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Abstract 

In the most rapidly developing industries, which undoubtedly include the 

chemical and pharmaceutical industries, the demand for highly qualified 

specialists is constantly growing. This growth is driven by the increasing 

development of new products, innovative unique technologies, and the use of 

modern equipment, as well as the computerization of many production processes. 

This creates an urgent need to review existing educational technologies and 

integrate modern information and communication technologies into the 

educational process. In the current situation, the most appropriate form of 

organizing the educational process is e-learning, the primary objective of which 

is to elevate the quality of educational services related to the training, retraining, 

and advanced training of specialists in the chemical and pharmaceutical 

industries. Since many chemical and pharmaceutical corporations have numerous 

branches and representative offices worldwide, organizing training for personnel 

from different countries becomes challenging. Furthermore, there is a need to 

conduct training quickly so as not to limit the implementation of innovative 

technologies and the sale of new products. From this perspective, e-learning is 

one of the most effective methods of training, retraining, and advanced training 

of personnel. 

 

The aim of the study: to study innovative teaching technologies in chemistry. 

 

Research objectives: 

Theoretical substantiation and experimental verification of the scientific and 

methodological foundations of the design and use of information and computer 
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innovative technologies within the framework of the modern educational 

paradigm. 

 

The object of the study: educational activities in higher education institutions, 

as well as in the system of continuous, multi-level professional education using 

modern information technologies and computer teaching aids. 

 

Subject of the research: scientific and methodological foundations of the design 

and application of innovative information and computer technologies in the 

system of continuous professional education. 

 

Research Results 

Electronic education is generating new learning tools in the form of electronic 

presentation of educational material, such as multimedia lectures, video lectures, 

virtual laboratory workshops, computerized knowledge assessment systems, and 

electronic textbooks. It also offers new opportunities, such as video conferencing 

and real-time lecture listening. These tools and capabilities, offered by e-learning 

technology, can provide high-quality education without interrupting students' 

primary activities. The use of modern innovative learning technologies is a 

decisive step toward elevating Russian education to a fundamentally new level of 

development and can significantly contribute to the effectiveness of learning. 

Therefore, in the current situation, the development and implementation of new 

e-learning tools and multimedia training courses in chemical engineering and 

pharmaceuticals, integrating these tools into a unified information and learning 

environment, is urgent. It is also necessary to develop a multimedia training 

course structure that will allow for the full complexity, variability, and multi-

layered nature of the chemical and pharmaceutical industries, while also taking 

into account the specifics of organizing the e-learning process. The most suitable 

principle for developing the structure of a multimedia training course and meeting 

the above-mentioned requirements is the modular principle of organizing e-

learning in chemical-engineering and pharmaceutical specialties, the essence of 

which is presented in this dissertation. An analysis of innovative teaching 
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technologies is conducted, the advantages of such a new form of organizing the 

educational process as e-learning are emphasized, and its didactic concept is 

outlined. Particular attention is paid to the description of the technologies 

underlying the e-learning process. The characteristics of a multimedia training 

course are given, and the main components of a multimedia course are also 

presented. Issues related to the problems of student identification in the e-learning 

process are addressed. A brief analysis of the quality of e-learning is presented. 

Existing Russian and foreign e-learning systems in chemical-engineering and 

pharmaceutical specialties, as well as e-learning tools used in the educational 

process for training specialists in these industries, are considered. A weak trend 

in the development of multimedia training courses and their components for 

training specialists in the field of pharmaceuticals is also noted. The developed 

multimedia course "Equipment and Technologies for Pharmaceutical Production" 

demonstrates the practical implementation of the developed multimedia course 

structure using the example of the created multimedia course. Designed with the 

specifics of training specialists in chemical engineering and pharmaceuticals in 

mind, e-learning tools such as multimedia lectures, video lectures , a virtual 

laboratory practical on fluidized bed hydrodynamics , a computerized 

intermediate knowledge assessment system, and the electronic textbook 

"Information Systems and Databases in Pharmaceutics" are components of the 

corresponding modules of the multimedia course. A pharmaceutical database 

system, "PHARM," and a database of patents for sterilizing and disinfecting 

agents have been created. The databases are based on systems analysis and 

segmentation of the overall dataset accumulated and used in the pharmaceutical 

industry. The developed databases can be used by professionals working in the 

pharmaceutical industry and can also serve as a component of the multimedia 

course for training specialists in this field. 

 

Conclusions 

The developed multimedia training courses and their key components allow for 

the optimal organization of e-learning for specialists in chemical engineering and 
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pharmaceuticals, which in turn will enable the development of highly qualified 

professionals. 
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