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Abstract.  The article defines the peculiarities of using elements of 

information and communication technologies in teaching chemical disciplines. 

The article provides a detailed analysis of the use of elements of information 

communication technologies. This allowed the author to conclude that the 

updating of traditional teaching aids in teaching a chemistry course covers the 

entire educational process of learning. 
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ИНТЕРАКТИВНЫЕ СРЕДСТВА В ОБУЧЕНИИ ХИМИИ 

 

Аннотация. В статьи дано определение особенности 

использования элементов информационно-коммуникационных технологий 

в обучении химических дисциплин. В статье представлен подробный 

анализ использования элементов информационных коммуникационных 

технологий. Это позволило автору сделать вывод о том, что обновление 

традиционных учебных пособий при преподавании курса химии 

охватывает весь учебный процесс обучения. 
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электронные учебно-методические комплексы; электронные тесты; 

обучающие фильмы; видеолекции, электронные учебники. 

 

Information technologies used in the learning process can be divided into 

several types. Among them there are electronic textbooks, lectures, notes, 

electronic laboratory and practical work, simulators, encyclopedia reference 

books, testing technologies. 

Let's consider how information and communication technologies are 

applied in the process of teaching "General and Inorganic Chemistry". N.G. 

Gureev [1] notes that the complex and electronic textbook "General and 

inorganic chemistry" performs new roles and functions and can simultaneously 

be a theoretical and practical assistant in independent work, which means that it 

significantly improves the formation of the intellectual ability of the student and 

increases the learning efficiency.  

The authors of [1] have accumulated a fairly large amount of information 

and methodological material using computer technologies and have begun the 

development of an electronic textbook. In works [2,3,4,5], considering the 

problem of innovative technologies in the process of teaching "General and 

inorganic chemistry", he also notes the huge role of information and 

communication technologies. In this regard, for students studying the discipline 

"General and inorganic chemistry", a didactic complex of information and 

communication support of the discipline has been created. It includes a database 

necessary for completing two homework assignments and five laboratory works 

in a computer workshop, as well as a set of other didactic tools and 

methodological materials that ensure the educational process. The didactic 

complex also includes: a work program of the discipline, a lecture course 

outline, a set of tasks with examples of solutions for each module, control 

questions and tasks for sections of the lecture course with elements of scientific 

and technical creativity, electronic versions of guidelines for laboratory work. 
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Thus, working in the laboratory, students have all the necessary educational 

material. T.L. Anisova [6] suggests using MS Excel to solve problems in 

chemistry. The paper shows an example of solving a problem in chemical 

kinetics. It should be noted that the entire process of solving the problem is 

carried out by the students themselves, i.e. the program acts only as a tool, and 

ready-made forms and already developed information environments are not 

offered. N.V Zhukova [7] reports on the development of an electronic test 

simulator in chemistry, containing six meaningful blocks: "Solutions of 

electrolytes". 

 

  

 

 Each block consists of theoretical part, revealing the main issues of the 

block; simulator tasks with a detailed solution; questions-simulators, which are 

test tasks with feedback; a control test designed to monitor students' knowledge.   

In addition, the student has all the reference material necessary for 

solving tasks. G.M. Kurunin and G.M. Bondareva  write about the use of 

electronic testing in teaching chemistry: the use of test items in combination 

with other types of testing is an effective tool that stimulates the preparation of 

students for each lesson and increases motivation for the subject under 

study[8,9,10]. 
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Thus, at present, in the process of teaching chemistry, various electronic 

teaching aids are quite actively used and attempts are being made to introduce 

electronic practical and laboratory works. 

At the Department of Chemistry of the Chirchik State Pedagogical 

Institute, information technologies are also being introduced into the 

educational process.  For the successful development of the discipline "General 

and inorganic chemistry", elements of electronic educational and 

methodological complexes have been developed for students enrolled in 

undergraduate programs in specialties: - 5110300 ""General and inorganic 

chemistry" " [10].  When constructing the complexes, a multi-level modular 

principle was applied, because it is known that a well-structured complex not 

only provides quick and convenient access to educational materials, but also 

helps to plan the development of the course and contributes to more rhythmic 

and efficient student work during the semester. 

All lecture material in electronic form is included the educational and 

methodological complex of the discipline and is issued to students, which 

contributes to the successful development of the course. 

The lecture course is conducted using electronic presentations shown on a 

projector. This allows: 

-  to visualize mathematical formulas, use a large and clear font, which 

makes it easier for students to understand and speeds up the process (compared 

to using a traditional board); 

-  show portraits of scientists, accompanying it with a short story, which 

increases interest in classes; 

-  show pictures and graphics with animation - this improves perception 

and memorization of addictions, promotes concentration of students' attention. 

For some sections of the course "General and inorganic chemistry" videos 

and anemolections were developed. In addition, to increase the motivation to 

study "General and iInorganic chemistry", a collection of slides "History of 
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chemistry" was created, which in a vivid and entertaining form tells about the 

period of the formation of chemical science, which preceded the appearance of 

chemistry. The prerequisites for the emergence of chemistry, the features of this 

process are shown, it is told about the outstanding scientists who contributed to 

the formation of this science, and the basic quantitative laws that formed its 

basis. 

When working in practical classes, special presentations are used: they 

are composed in such a way that the formulas necessary for solving problems 

appear gradually, at a speed set by the teacher. This contributes to the flow 

dialogue with the student, gives the student time to think about the problem, and 

not write off everything from the screen.  

 

   

 

 

  

 

These Excel-based programs allow the student to make calculations much 

faster than manually. In addition, in the programs, before directly the 

calculations, all the necessary formulas are given, there are explanations of the 
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symbols, in these formulas included, the approximate graphical dependencies of 

the studied properties are shown. Such a repetition of theoretical material 

undoubtedly contributes to a better assimilation of it.  

The use of these programs is possible both in the staff computer hall of 

the department and on a home staff computer. 

For independent work of students when doing homework and preparing 

for intermediate control, there are teaching aids with detailed explanations for 

solving problems in chemistry [11,12,13].  

The use of information technology in laboratory studies includes entrance 

computer testing and electronic laboratory work, which are carried out along 

with experimental laboratory work. 

Input computer testing (remove repetition before laboratory work) allows 

you to assess the student's readiness to perform laboratory work. Currently, the 

department uses MyTestX for testing - a system of programs (student testing 

program, test editor and results journal) for creating and conducting computer 

testing, collecting and analyzing results, giving marks according to the scale 

indicated in the test. The tests compiled in this program for the disciplines of the 

department are based on different types of tasks: single or multiple choice, 

establishing the order; establishing compliance; an indication of the truth or 

falsity of the statements given. 

 

1.What is a reaction 

mechanism? 

The step-by-step sequence 

of reactions for a chemical 

reaction. 

A step-by-step listing of 

ingredients. 

2.What makes the statement 'the presence 

of a catalyst will slow down a reaction' 

incorrect? 

A catalyst will increase the rate of reaction 

by raising the amount of energy dedicated to 

fueling the process. 

A catalyst actually increases the rate of 
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A list of the reactants in a 

reaction. 

A list of the products in a 

reaction. 

 

reaction by its very introduction into a slow 

process. 

A catalyst actually increases the rate of 

reaction by lowering the amount of energy 

needed to start the process. 

A catalyst will either increase or decrease 

the rate of reaction based on what type of 

material is used. 

 

Electronic laboratory work has several advantages over experimental:  

1.  Since they are not directly related to reagents, they can simulate the 

work with substances that cannot be used in a student's workshop due to safety 

precautions, for example, use methanol, benzene, etc. 

2.  Sometimes electronic laboratory work simulates the use of high-

temperature devices, which also cannot be implemented in a student laboratory 

workshop. 

3.  Electronic labs are often based on data that goes far beyond the time 

allotted for lab work and equipment that is not available in the lab. 

Methodological instructions for laboratory work are available in printed 

and electronic form, some of the works are combined [14,15,16,17]. 

To test the knowledge of students within the framework of intermediate 

control, one can use the developed electronic test questions in chemistry. 

Thus, in the process of teaching the discipline ""General and inorganic 

chemistry" " implemented the use of information communication technologies 

at all stages of education. These are electronic presentations at lectures and 

practical classes, and special calculation programs for solving problems, and 

electronic laboratory work, and computer tests before laboratory work and for 

intermediate control, and methodological and reference materials in electronic 
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form. All these modern forms of education are organically combined with 

traditional ones (experimental laboratory work, traditional forms of testing, 

etc.). All this undoubtedly contributes to the successful mastering of the 

discipline by future engineers and the creation of a solid foundation for their 

study of special subjects. 
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