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Methodical bases of professional orientation training course "atoms, atomic 

nuclei and solid state physics" of the future teachers of physics 
 

The relevance of the study. The President of the Republic of Kazakhstan 
N.A.Nazarbayev in his message to the people of Kazakhstan "Strategy 

"Kazakhstan-2050" - new political course of successful state" outlined the great 
challenges facing the field of education: "Our youth should study, acquire new 

knowledge, learn new skills, to use knowledge and technology in everyday life, 
skillfully, and efficiently. We must create every opportunity to ensure the most 

favorable conditions". In the state program of development of education and 
science of the Republic of Kazakhstan for the years 2016-2019 is aimed to improve 

the quality of education through human capital development for sustainable 
economic growth. This is a very challenging task.  

The course "Atomic and nuclear physics" occupies one of leading places in 

the training of students - future physics teachers enrolled in the specialty 
"5B011000-Physics" and it is impossible to determine the fundamental objectives 

of training.  
Given the above, at the time when the training of teachers in pedagogical 

universities to teach in the secondary school course of atomic and nuclear physics 
is crucial to identify the opportunities implementation of the learning process 

through effective techniques, is one of the important needs. In the senior classes of 
secondary schools all training materials are grouped around classical mechanics, 

molecular-kinetic theory, electrodynamics and quantum theory. Here the material 
is arranged according to the complexity of matter in motion. Since considered in 

quantum physics the course "Atomic and nuclear physics" is abstract, because the 
physical phenomena are impossible to see with our eyes or touch hands, it is 
necessary to prepare teachers that will teach students using animation computer 

technology. 
Therefore, emerge contradictions between the need to determine the 

methodological bases of teacher training in pedagogical high schools on the course 
of atomic and nuclear physics in high school and understudiedness of this problem 

in theoretical and practical terms at a sufficient level.  Because of these 
contradictions emerge questions what is the theoretical basis of professional 

orientation of teaching the atomic and nuclear physics with the help of computer 
simulation, which promotes the formation in pedagogical high schools of the future 

teachers of physics as a person with the development of creative abilities, capable 
on the basis of the gained knowledge to develop independently, guided in 

particular situations  having the knowledge and skills to work with information that 



can solve any question creatively and arise a research problem how to implement 
it. 

Relevance of the research problem, theoretical and practical significance 
demonstrates the need for methodological support teacher training in pedagogical 
high schools for teaching the atomic and nuclear physics in high school on a 

theoretical basis.  This study was the basis for the choice of the theme "Methodical 
bases of preparation of teachers of teaching in a high school course" Atomic and 

nuclear physics. " 
The aim of the research – theoretical foundation, methodological support of 

training of future physics teachers in the course of atomic and nuclear physics and 
proof of its effectiveness through the practical experiment.   

The object of study - the process of teaching of the atomic and nuclear 
physics in higher educational institutions.   

Subject of research - the process of teaching of the course of atomic and 
nuclear physics to the future teachers of physics in pedagogical high schools.   

Scientific hypothesis: if the in higher educational institutions effective 
training method is created, i.e. methods and means of animation – computer 

contributing  to deeper absorption of content of nuclear and nuclear physics by 
future physics teachers and they are effectively used in pedagogical universities in 
the course of teaching, then the skills in teaching nuclear and nuclear physics 

issues, conducting practical work are formed at future physics teachers, and thus 
become possible to train future physics teachers meeting modern requirements.   

Objectives of the research: in accordance with the purpose, subject, object, 
scientific forecast of the research, the following tasks are determined: 

- research of some problems of training future physics teachers in higher 
education institutions;   

- determination of the state of teaching of "Atomic and Nuclear Physics" 
course in high school;   

- determination of structure and content-related features of the course 
"Atomic and Nuclear Physics";   

- development of a methodology of training teachers in the "Atomic and 
nuclear physics" course in secondary school;   

- validation of the effectiveness of the proposed method in the course of 

practical - experimental work. 
Theoretical and methodological bases of the research: the theory of the 

development of the personality as the subject of cognition, the theory of the step-
by-step formation of mental actions, the activity theory, the theory of the content of 

education, the personal - oriented concept of teaching, the concept of 
developmental learning, the theory of the content of education and methods in 

pedagogical universities in physics, including the theory and methodology of 
teaching the course "Atomic and Nuclear Physics", the concepts of the 

informatization of education, the State Program for the Development of Education 
and Science of the Republic of Kazakhstan for 2016-2019, the Law of the Republic 

of Kazakhstan "On Education", fundamental works on the research of leading 



educators-scientists of our country and near and far abroad countries, the concept 
of education, educational standards, other documents on education.   

The leading idea of the research not only enables students to master a 
certain knowledge fund in the curriculum at the present stage of the development 
of science and technology, but also contributes to the formation of a qualified 

innovator, a professionally competent teacher capable effectively use visual 
technical training resources that is the basis for creative self-realization, capable in 

the future effectively solve pedagogical issues.   
Sources of research: philosophical, psychological - pedagogical works;  The 

Law of the Republic of Kazakhstan "On Education";  State Program for the 
Development of Education and Science of the Republic of Kazakhstan for 2016-

2019;  Message to the people of Kazakhstan of the President of the RK 
"Kazakhstan - 2050" strategy;  New political course of the successful state "State 

program of industrial and innovative development of the Republic of Kazakhstan" 
for 2015 - 2019;  Normative documents relating to the issues of education in 

pedagogical institutions of higher education and educational and methodological 
complexes (standards, a standard curriculum, textbooks, methodological and 

teaching aids, etc.);  scientific works on the process of introduction of information 
technologies;  best practices of teachers. 

Methods of research:  

- theoretical (the analysis of philosophical, psychological - pedagogical and 
methodological literature,  and subject concepts, educational standards and 

curricula on the topic of the study);   
- empirical (purposeful observation of the educational and cognitive activity 

of the trainee, conversation with them, questioning of teachers and students, 
analysis of lessons, research of best practices, checking of written works of 

trainees, conducting practically - experimental works in order to verify the 
effectiveness of the results obtained);   

- processing of the results of the research and final information by a 
mathematical and statistical method.   

Stages of the study:  
At the first stage (2013-2014), the topic of the study was determined, analysis 

was made on the research problem.  The goal of the object, the subject, the forecast 

of the research was determined, and the tasks necessary for the solution were set.  
The research of the theoretical and methodological foundations of the chosen topic 

was realized.  An analysis of the psychological-pedagogical, scientific-methodical 
literature and other documents on the problem under consideration was made.  The 

lessons of the leading teachers and teachers of the school were visited and an 
analysis was conducted.  A survey was conducted among school teachers and 

students.   
In the second stage (2014-2015) the works in the field of pedagogy, 

psychology, methods of teaching physics, on the topic of training and the training 
of future teachers on the research topic were studied, and studies, analysis and 

systematization were carried out.  The possibilities of using computer modeling in 
teaching the course "Atomic and nuclear physics" were considered.  The course 



program "Atomic and nuclear physics" was introduced into the educational 
process.  Electronic textbooks, practical works, the system of tasks and methodical 

recommendations for teachers at the course "Atomic and nuclear physics" were 
prepared and introduced into the educational process.   

The third period (2015 - 2016) in the course of practical experiments the 

effectiveness of the training methodology developed on the course "Atomic and 
Nuclear Physics" was tested, the data obtained were processed by a mathematical 

and statistical method;  the results of the theoretical and practical verification work 
are summarized, conclusions are drawn about the entire study. At the same time, 

the work on the preparation of the dissertation in accordance with the requirements 
was completed in this period.  A variant of the manuscript of the dissertation work 

was prepared and proposed to the discussion. 
Research base.  Experimental work was carried out at the Kazakh National 

Pedagogical University named after Abai, Womens’ Pedagocical University, at the 
gymnasium №123 after Kozh Ahmet Yassaui, at the gymnasium school No. 172.  

78 students and 137 pupils in total took part in the practical - experimental work.   
Scientific novelty and theoretical significance of the research:  

- the issues of preparation of future teachers of physics in pedagogical higher 
education institutions were discussed, from a scientific point of view the 
effectiveness of using visual technologies in teaching students of the course 

"Atomic and nuclear physics"was justified.   
- the analysis of state of teaching of the course "Atomic and nuclear physics" 

in high school was conducted, its relationship with the content of higher 
pedagogical educational institutions was shown;   

- the structure and content features of the course "Atomic and nuclear 
physics" were described, the content of the educational material necessary for the 

preparation of visual technical teaching resources on the course of atomic and 
nuclear physicsto was determined;   

- Methodical recommendations on the professional orientation of teaching of 
future physics teachers in the course "Atomic and nuclear physics" in high school 

using animation computer technologies were prepared;   
- during the experimental work was verified and implemented in the 

educational process the effectiveness of the proposed method of training future 

teachers of physics atomic and nuclear physics.   
Practical significance of the study.  As a result of the fulfillment of the 

research work, the content of the laboratory sessions of the course "Atomic and 
Nuclear Physics was supplemented with laboratory and practical works of the 

school.  Prepared visual training resources, simulator tasks for practical work on 
the course "Atomic and nuclear physics" can be used with the purpose of  

formation of cognitive activity of students, in the organization of their independent 
activity, in order to improve the quality of the educational process in pedagogical 

universities, in institutes for improving the qualifications of pedagogical staff, 
teacher colleges, comprehensive schools. 

To the presentation following provisions are given:  



- the structure of the teaching of the course "Atomic and nuclear physics" 
using audiovisual technical means of training;  

- electronic resources for practical work on nuclear and nuclear physics, 
conducted in school (grade 9, simulator tasks, 11th grade, animation modeling);  

- experimental results confirming the effectiveness of the proposed 

methodology.  
Approbation of research results.  The main results, conclusions of the 

scientific research and the topical issues considered were reflected in the reports 
published articles and reports.  Theoretical and Methodological Problems of 

Modern Education "International Scientific and Practical Conference (Moscow, 
2014)", "Modern Problems of the Humanities and Natural Sciences" International 

Scientific and Practical Conference (Moscow, 2015), International Scientific and 
Practical Conference "Implementation of the UNESCO Strategy in the Preparation 

of Pedagogical  The problems and ways of introduction of innovative technologies 
in the educational space "dedicated to the 70th anniversary of UNESCO within the 

framework of the decade of the commonwealth of cultures (Almaty, 2015), VII M  
International scientific and methodical conference "Mathematical modeling and 

information technologies in education and science" dedicated to the 70th 
anniversary of Professor E.Y. Bidaibekov and the 30th anniversary of school 
computer science (Almaty, 2015), "Modern concepts of natural science and 

information technologies" International scientific and methodical  Conference 
(Almaty, 2016).   

Experiments were conducted on the methodological basis for the preparation 
of teachers for teaching in the secondary school of the course "Atomic and Nuclear 

Physics" were conducted at the National Pedagogical University after Abay, at the 
city schools. 

Structure of the thesis: The dissertation consists of an introduction, two 
chapters, conclusion, list of references and applications.   


