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INTRODUCTION (abstract of the PhD dissertation) 

The aim of the research is to improve laboratory works in physics in higher 
educational institutions on the basis of an integrative approach. 

The tasks of the research are: 

creative thinking, as well as solving problems in improving laboratory works in 
physics on the basis of an integrative approach; 

illuminating the natural objects, phenomena, processes and the regularities 
occurring in them on the basis of an integrative approach; 

developing 
creative abilities on the basis of interactive modern educational technologies; 

practical physical pictures on the basis of an integrative approach through 
modeling physical phenomena and processes by means of computer technologies 
and their effective use at laboratory classes. 

The object of the research was the process of improving laboratory works in 
physics in higher educational institutions on the basis of an integrative approach, 
which involved in pedagogical experiments a total of 225 students of Karakalpak 
State University, Tashkent State Pedagogical University and Navoi State 
Pedagogical Institute. 

Scientific novelty of the research is as follows: 
The mechanisms for developing students  as well as 

analytical and creative thinking have been improved by incorporating systematic 
and action-based research capacity aimed at ensuring the integration of disciplines 
in physics laboratory classes into physical experimental activities; 

The content of laboratory works in physics has been improved by analyzing, 
synthesizing and comparing knowledge acquired through the observation and 
experimentation of natural phenomena (vibrations, chemical processes, atomic 
effects) aimed at developing students  research skills; 

The possibility of effective expansion of students  scientific imagination has 
been substantiated by introducing the developments in modeling mechanical and 
molecular phenomena, optical effects and elementary nuclear particles into the 
educational process by means of computer technology; 

The processes of carrying out laboratory works in physics, solving 
experimental problems and conducting independent creative research have been 
improved by using interactive educational technologies aimed at developing the 
model of methodological system as well as students  experimental knowledge, 
skills and abilities in physics. 

Implementation of the research results. Based on the obtained results on 
improving laboratory works in physics on the basis of an integrative approach: 

the proposals and recommendations on improving the mechanisms for 
developing students  as well as analytical and creative thinking 
by incorporating systematic and action-based research capacity aimed at ensuring 
the integration of disciplines in physics laboratory classes into physical 
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experimental activities were used in developing State Educational Standards in 
physics (Certificate No.89-03-287 of the Ministry of Higher and Secondary 
Special Education of the Republic of Uzbekistan as of 19 January 2021). As a 
result, the scientific developments worked out within the framework of these 
proposals and recommendations have served to use widely scientific and 
theoretical data in physics education, improve educational, methodological, 
program and didactic support, as well as do laboratory works; 

the practical suggestions and recommendations on improving the content of 
laboratory works in physics by analyzing, synthesizing and comparing knowledge 
acquired through the observation and experimentation of natural phenomena 
(vibrations, chemical processes, atomic effects) aimed at developing students  
research skills and and organizing small-scale researches were used in the practical 
project No.EA5- -1-31884 

2015 
years) (Certificate No.89-03-2400 of the Ministry of Higher and Secondary Special 
Education as of 2 July 2020). As a result, by means of scientific and 
methodological developments, the electronic and methodological support of 
education has been improved, laboratory works on the implementation of 
information technologies into the educational process have been created, as well as 
the mechanisms of the organization of classes have been improved; 

the proposals on improving the processes of carrying out laboratory works in 
physics, solving experimental problems and conducting independent creative 
research by using interactive educational technologies aimed at developing the 
model of methodological system, as well as students  experimental knowledge, 
skills and abilities in physics, were used in the practical project No.OT-F-2-77 

No.89-03-2400 of the Ministry of Higher and Secondary Special Education as of  
2 July 2020). As a result, the efficiency of organizing and conducting of laboratory 
classes has been increased by developing the level of professional competences of 
future teachers (students). 

Publication of the research results. On the theme of the dissertation a total 
of 26 scientific works were published. Of these 7 articles were published in the 
scientific journals recommended by the Supreme Attestation Commission of the 
Republic of Uzbekistan for publishing the main scientific results of doctoral 
dissertations, including 6 articles in republican and 1 article in foreign journals. 

The structure and volume of the dissertation. The dissertation was 
presented on 124 pages consisting of an introduction, three chapters, conclusions, 
recommendations, a list of used literature and appendixes. 
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