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Рис.4. Экспериментальные кривые кинетики тока 

с фотоприемником из GaAs при разных значениях 

приложенного напряжения V и интенсивности 

оптической генерации F. 

  

 
 

Однако, неожиданным является расхождение 

во временных масштабах кинетики тока. Действи-

тельно, теоретически ожидается самопроизволь-

ное возрастание за время, порядка времени жиз-

ни, тогда как экспериментально определенные 

значения - порядка секунды и даже десятков се-

кунд. Это различие, на наш взгляд, связано с кон-

тактными явлениями на границе полупроводника 

с газоразрядной плазмой, а также свойствами по-

лупроводников. При самопроизвольном нараста-

нии тока происходит увеличение свечения газа и 

потока частиц. Действие плазменного потока на 

поверхность полупроводника тем сильнее, чем 

больше ток в системе, тем сильнее поток частиц и 

свечение газа в плазме. 
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ABSTRACT. 

The modern university is relevant competence-based approach in the teaching of academic disciplines, in-

cluding physics. The article presents the methods of implementation of competence approach in teaching physics 

from the experience of the teacher. 

АННОТАЦИЯ. 

В современном вузе актуальным является компетентностный подход в преподавании учебных дисци-

плин, в том числе физики. В статье представлены способы реализации компетентностного подхода в пре-

подавании физики из опыта работы преподавателя. 
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The main ideas of the competence approach 

At present, in the conditions of the development of 

a new economy, in which mobile and highly qualified 

human capital is becoming the main resource, a new 

education system is emerging in Kazakhstan. The main 

result of education is the readiness and ability of young 

people who graduate from a higher educational estab-

lishment to bear personal responsibility for their own 

well-being and for the well-being of society.  

Important goals of education should be the devel-

opment of bachelors’ ability to act and be successful, 

the formation of such qualities as professional univer-

salism, the ability to change the scope of activities, 

methods of activity at a sufficiently high level. Such 

personal qualities as mobility, decisiveness, responsi-

bility, ability to assimilate and apply knowledge in un-

familiar situations, ability to build communication with 

other people are in demand. 

The main result of the activities of an educational 

establishment should not be a system of knowledge and 

skills, but the ability of a person to act in a particular 

life situation.  

Competence approach is a kind of attempt to bring 

higher education in line with the requirements of the 

labor market, the needs of the personality and society 

[1].  

In the modern higher educational establishment, 

the competence approach in teaching academic disci-

plines, including Physics, is relevant. For the teacher in 

his practical work it is extremely important to search 

for psychological and pedagogical mechanisms that 

contribute to the formation of over-subject competen-

cies, which include: 

 ability to cast a problem, identify its state-

ments and unknown components, select and create so-

lutions; 

 ability to follow the algorithm, create the algo-

rithm of new activities; 

 ability to see and isolate problems, make as-

sumptions about the possible causes of physical phe-

nomena and their consequences, see the phenomena of 

the material world in dynamics, put forward hypotheses 

and justify them; 

 ability to build individual and collective activ-

ities in its full cycle, namely, set goals, analyze situa-

tions, plan and design, implement and obtain a finished 

product, analyze results, evaluate their actions; 

 ability of self-assessment of own knowledge 

and skills, labor efforts; 

 ability to carry out reflection of the activity. 

All these competencies reflect the subjective na-

ture of the student, the conditions for the manifestation 

and development of which should be created in the ed-

ucational process [2]. 

Below are the skills that are tested in the tasks of 

the international research: 

 recognize questions, ideas, or problems that 

can be scientifically researched; 

 identify the information (objects, facts, exper-

imental data, etc.) necessary to prove or confirm the 

findings of a scientific research; 

 make a conclusion or evaluate an already 

made conclusion, taking into account the proposed sit-

uation; 

 demonstrate communication skills; formulate 

conclusions and evidence reasonably and clearly; 

 demonstrate knowledge and understanding of 

natural science concepts. 

Thus, the verification of natural science literacy is 

aimed primarily at assessing the two main components: 

1) research skills, i.e. those skills that reflect the 

understanding of the ways of functioning of science and 

its role in the modern world; 

2) natural science knowledge; but here, due to the 

mandatory use of the "life" context, the emphasis is not 

on traditional educational algorithms of actions, but on 

the free use of minimal knowledge in the most different 

situations, i.e. on the free operation of the knowledge 

gained in new situations [3]. 

In the methodology of teaching physics, for exam-

ple, the following types of tasks are useful for adapta-

tion to our conditions.  

1. Tasks with missing data, more precisely, tasks 

in which, instead of calculations or estimates, common 

sense is necessary. For instance:  

Timur poured himself a cup of coffee, the temper-

ature of which was about 90°C, and a cup of cold min-

eral water with a temperature of about 5°C. Both cups 

are the same and the volume of drinks is also the same. 

The temperature in the room where Timur was located 

was about 20°C. What is the most likely temperature of 

coffee and mineral water in 10 minutes? 

А) 70оС and 10оС;   С) 70оС and 25оС; 

В) 90оС and 5оС;   D) 20оС and 20оС. 

Well "trained" students who are not accustomed to 

seeing real life in educational tasks, immediately re-

member that drinks should come to thermal equilib-

rium, and choose the answer (D). However, common 

sense suggests that in 10 minutes a cup of almost boil-

ing coffee usually does not cool to room temperature. 

Therefore, the correct answer is (A), as the most appro-

priate for this case.  

2. Tasks for understanding the individual ele-

ments of scientific research. 

3. Tasks for searching the optimal information.  

For instance: The following statement emphasizes 

a few words. "According to astronomers, in the current 

century, from the planet Neptune it is possible to ob-

serve the transit of Saturn across the disk of the Sun." 

What three underlined words would be most use-

ful when searching the Internet or libraries if you need 

to know exactly when this transit can occur? 

Answer: "Saturn /Neptune/transit". 

Competence approach in teaching Physics 

The implementation of the competence approach 

in teaching Physics is expressed in solving the follow-

ing main tasks:  

 Mastering the structure of activity from the 

perspective of the competence approach.  

 Differentiation of subject content, ensuring the 

development of basic and advanced levels of training.  
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 Development and selection of tools, methods, 

techniques, and use of technologies that provide an ac-

tivity approach to learning.  

 Creation of a simple and objective monitoring 

system. 

 System application in the educational process 

of the lesson of design and research methods.  

 Constructive use of information and commu-

nication technology [4]. 

Ratio of competencies to the types of educational ac-

tivities and diagnostic forms 

Type of activity Forms of diagnosis Competence 

Working with educational literature Execution of "for compliance" tasks Information, educational 

Doing student's independent works Selective quiz, defense of works Cognitive, informational 

Doing individual homeworks Inclusion of tasks in the scheduled re-

view works 

Cognitive, informational 

Presentation of information work Demonstration of the presentation in 

the auditorium  

Informational, communi-

cative 

Monitoring the progress of the physical phenom-

enon, the process at home, writing a brief or de-

tailed report.  

Demonstration at the seminar lesson, 

at the classes of student-teacher inde-

pendent work, subject decade 

Cognitive, informational 

Implementation of virtual physical experience in 

pairs in the group, drawing conclusions 

Selective quiz, final check of the 

work done at the end of the lesson 

Cognitive, informational, 

communicative 

Creative works of a research nature, as one of the 

forms of homework 

Demonstration at the seminar lesson Cognitive, informational 

Performing a review-feedback on the work of the 

classmate 

Speech during mini-conferences, 

subject decade, defense of term pa-

pers 

Informational, communi-

cative 

Preparation of term papers Presentation, defense Cognitive, informational, 

communicative 

Doing home problem research work Demonstration at the seminar lesson Cognitive, informational 

Development of the integrated science project Presentation, defense Cognitive, informational 

From experience 

A few years ago, while reading a book, I came 

across the wisdom of the ancient Chinese philosophers: 

"Tell me and I forget. Teach me and I remember. In-

volve me and I learn." The words impressed me with 

their simplicity and capacity at the same time. I took 

this phrase as an exclamation of my student: "I'll do it 

myself!". This wisdom reflects the main idea of stu-

dent-centered education - the student is a carrier of in-

dividual personal experience, he himself seeks to reveal 

his own potential given to him by nature. Since then, I 

have deliberately passed my functions as a teacher on 

to my students. 

One of the most important moments of the lesson 

is the formulation of educational tasks, setting of goals. 

I tried to formulate goals together with students before, 

and now we do it only together. We manage to do this 

most successfully at the beginning of any topic. Let me 

give a few examples. 

The topic "Interaction of bodies" 

I put questions to students: 

 Is it necessary to study mechanical phenom-

ena? 

 What for? 

 Where can we use that? 

These are standard questions that can be used in 

almost every lecture. Listening to the opinions of stu-

dents, I focus on personally colored examples. The ac-

tivity of students is enriched with a fundamentally new 

content, characterized by a focus on the development of 

students' ability to set goals and reflect their own 

knowledge. 

Topic "Electric phenomena". 

Here I suggest students to formulate questions to 

which they would like to search and find answers. Of 

the many questions formulated, the students themselves 

separate those that relate to the physical essence of the 

phenomenon, its origin, patterns, manifestations and 

establishment of cause-and-effect relationships. With 

this technique, I stimulate the formation of a student's 

cognitive request to the teacher, some of the questions 

of which I refer to other sources (popular-science liter-

ature, Wikipedia). 

Almost always there are sources of knowledge 

among peers, to the subjective experience of which I 

draw attention. As a result, students formulate learning 

goals or tasks as freely chosen on the basis of their 

needs and interests. 

Most often, students find out how many hours are 

devoted to the topic, whether there will be laboratory 

works and experimental tasks. From class to class, 

bachelors develop ability to plan their actions and pre-

dict results, ability to create a route to the unknown by 

their own efforts, that is, to learn (to teach themselves). 

Thus, we together create a situation of the vital need for 

new knowledge. 

Another way to implement the competence ap-

proach is the project method. 

The project method is a search for a solution to a 

problem, a problem situation, it is a joint work of a 

teacher and a student, aimed at finding a solution to a 

problem that has arisen, a problem situation. This 
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method is one of the student-centered technologies, 

ways of organizing independent activities of students, 

aimed at solving the problems of an educational pro-

ject, integrating the problem approach, group methods, 

reflexive, research and other techniques. 

The practical topics "Heat engines", "Heat phe-

nomena", "Electric current in various environments" 

are studied in the form of mini – projects which allow 

reducing the time for their study and improving its qual-

ity by several times.  

Any laboratory work can become a mini - project 

if we do not conduct under a detailed instruction, be-

hind which the meaning of the work is sometimes lost, 

but give students only a task for which they themselves 

should choose equipment, develop a work plan, con-

duct an experiment on their own and draw a conclusion. 

With this performance, as a rule, students better under-

stand what they are doing, better absorb the material 

[5]. 

Physics classes structured in such a way contribute 

to the formation of students' over-subject competen-

cies. 

I want to write these words again: 

"Tell me and I forget. Teach me and I remember. 

Involve me and I learn." These words were modern in 

the ancient China and they are priceless in the modern 

world.  
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