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Abstract 

The article analyzes the scientific and methodological foundations of the formation of the competence 

“conducting experiments, measuring physical magnitudes and drawing conclusions” in the students of 

the academic Lyceum of Internal Affairs on the basis of the importance of “mobile software 

applications”in the formation of this competence. 
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Introduction 

Currently, by consistently implementing competency approaches to educational processes, the 

preparation of students as full-fledged adult individuals is gaining relevance. Academic lyceums of the 

Ministry of Internal Affairs on the basis of DTS for the educational direction of social and humanitarian 

Sciences, the curriculum on the subject “Physics”, developed in 2023, also provides for the formation of 

general competencies in physical science in students, the implementation of which aims to prepare 

students with competencies. 

It can be said from the DTS, which is being practiced in our country, that we can systematize the types 

of general competencies related to the physical science of students as follows: 

- Observation, understanding and explanation of physical processes and phenomena competence; 

- Conducting experiments, measuring physical magnitudes and drawing conclusions competence; 

- Ability to use physical knowledge and tools in practice competence. 

This article will talk about the methodological foundations of the formation of student competence for 

conducting experiments, measuring physical magnitudes and drawing conclusions. It is known that 

physics is an experimental or experimental science. Through experience, the laws are checked, while 

the laws that apply to physical realism are discovered. The difference between the experimental method 

and the observation method is that in it the object is actively affected, a suicidal environment is formed 

in accordance with the purpose. Based on this very property of science, students have a wide range of 

possibilities for forming the competence of conducting physical experiments.    

Experience is the process of emotionally empirical knowledge of reality in a practical way, consisting of 

the unity of learning, competence and knowledge. Abu Rayhan Beruniy has advocated explaining 

observation by relating it to experience. He held the importance of practical experience in the discussion 

with Ibn Sina, arguing that practical experiment in relation to thought-taking gives more reliable 

information, and that thought-reasoning can change with word-of-mouth and lose its original meaning.  

Hegel understands that cognition is multi - stage, " there is always a difference between the results of 

the universe in the process of cognition and the goal set, that is, the results achieved do not reach the 

goal, as a result, the view of the subject is also changing based on comparing the result achieved by what 
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the connoisseur wants, and in this way new knowledge The experimental method is most significant 

when students test the nature of physical laws and phenomena, quantitative connections between 

different physical magnitudes, theoretical acquired knowledge in practice, in which students have the 

opportunity to test the theoretical knowledge they possess in practice.  

In practice, in most cases, experiments in physics and measurements of physical magnitudes are carried 

out in laboratory training. Therefore, laboratory training is important in shaping students ' 

competencies regarding conducting experiments, measuring physical magnitudes, and drawing 

conclusions. Therefore, the qualitative and effective organization of laboratory training gives students 

the opportunity to form the above-mentioned competencies. When this issue is approached from a 

didactic and educational position, it implies the formation of the following experimental skills of 

students in laboratory classes conducted in physics: introduces the foundations of physical phenomena 

and their laws; 

- forms performance competencies with modern physical measuring instruments; 

- introduces methods of physical measurement and methods of processing experimental results; 

- teaches to calculate absolute and relative errors in physical measurements, to graphically describe the 

results; 

- forms the creative abilities of students (design, assembly of technical devices, study of the principle of 

their operation, leveling tools); 

- strengthens the theoretical acquired knowledge of students with practice, forms the competence to 

draw scientific conclusions, etc.k. 

Experiments conducted in physics can be conditionally divided into two, these are: 

- demonstrative experiments; 

- laboratory experiments. 

In demonstrative experiments, some physical phenomenon or process is represented figuratively. For 

example, the phenomenon of diffusion can be explained by spraying an ATR or some harmless liquid 

into the air to give a visual explanation to readers, adding a dye or a substance that quickly interferes 

with the water and can change the color of the water. It is also possible to explain the reciprocal friction 

of different polar magnets and the push of the same polar ones, the structure of the heat engines and 

the working prinsp by demonstrating the model of the internal combustion engine.  

In most demonstrative experiments, determining the quantitative value of some physical magnitude is 

not a primary goal, and there is usually also no possibility of making physical measurements through 

such demonstratives. At the same time, it is also possible to carry out measurement work of 

demonstration experiments as a physical practicum. For example, experiments such as estimating the 

size of molecules using a mechanical model, studying thermal equilibrium in bodies have covered some 

aspects of laboratory experiments. In secondary schools, similar topics are given as practical training. 

Demonstration of demonstrative experiments is a method that is extremely useful in students ' 

understanding of physical phenomena and processes.   

Laboratory experiments, on the other hand, are a method that covers some elements of a demonstrative 

experiment in itself and allows physical measurements to be made. Typically, laboratory experiments 

in physics are carried out according to the following algorithm. 

- purpose of work; 

- necessary tools and equipment; 

- performance of work; 
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- test questions. 

In most laboratory work, the study of determining a physical magnitude in a laboratory setting is put 

as the goal of the work. This involves teaching students an experimental way to measure physical 

magnitudes. Once the purpose of the work is determined, students are introduced to the tools and 

equipment they will need to carry out laboratory work. Knowledge of the structure and principles of 

operation of instruments and equipment serves as an important element in the formation of physical 

magnitude measurement competence in students. First of all, students should find out the difference 

between a physical instrument and a physical device. In our observations, it turned out that most 

students do not know the difference between them.  

It is known that a physical instrument will be intended to measure the quantitative value of some 

physical magnitude. For example, it is possible to measure length or distance using a ruler, mass using 

scales, time using a stopwatch, current strength using an ammeter. The equipment, on the other hand, 

can be devices or objects used to perform laboratory work, and they do not measure the quantitative 

value of any physical magnitude. But, in physical measurements, instruments and equipment cannot 

perform their functions without each other. For example, if we want to determine the electrical power 

of the bulb, in addition to measuring instruments such as the voltmeter and the ammeter, the 

connecting wires, rheostat, current source, bulb, electrical switch, etc.k.we are obliged to use the S. So, 

in physical measurements, the goal is achieved only if instruments and equipment are used together.  

Once students are familiar with the tools and equipment required to measure physical magnitudes, they 

must thoroughly study the procedure for performing the work. Because, if the algorithm for performing 

the work is broken, it is possible that the expected results will not be met and damage to the tool and 

equipment, even causing a state of disrepair. In practice, this happens more often in the processes of 

performing laboratory work on electromagnetism.  Therefore, it is necessary for students to also follow 

the rules of Technical Safety. 

 In the process of studying the procedure for performing work, it is necessary for students to thoroughly 

understand both the mathematical formula for determining the physical magnitude (usually referred 

to as the working formula) and the physical content of the magnitudes involved in this formula.  

After a thorough study of the procedure for performing work by students, it is on this procedure that 

laboratory work should be carried out. Students in this process see with their own eyes the 

confirmation of the theoretical knowledge they have acquired in practice, and most importantly, these 

affirmations are carried out by them themselves. From a psychological point of view, if a person 

(especially young people) performs the discovery of a famous scientist in an experiment and realizes 

his essence, then his psyche develops self-confidence and motivation, and his interest in science rises 

to a high level. In fact, the achievements of Science and technology that humanity has achieved today 

are primarily the result of vital necessity and enormous interests. 

Students must receive at least 3 values of physical magnitude or magnitudes that must be determined 

during laboratory transfer. This is because it is necessary to be explained by the reader in the first 

laboratory lessons. Students should also have a thorough understanding of the methods of calculating 

the average size, absolute and relative error in measurements, as well as the skill of drawing up a table, 

being able to graphically describe the results obtained. This gives the opportunity to draw a correct and, 

in essence, deep conclusion about the work of the laboratory. As you know, in physics, a graph is an 

aspect that is extremely important to understand in an figurative way the law of interconnection 

between at least two physical quantities. In general, the conclusion made as a result of laboratory 
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measurements shows in itself the confirmation of theoretical knowledge in practice, while expressing 

the most important and significant aspects of physical reality. The formulation of these aspects in 

students is currently the most painful problem in physics education. This is observed not only in 

students of academic lyceums of internal affairs, but even in students of academic lyceums and 

specialized schools, where physical science is taught in depth. We can see this clearly in the Science 

Olympiads, which are held in one physical science. 

Currently, our pedagogical observations have shown that in the academic lyceums of Internal Affairs, 

students are not sufficiently used by the existing possibilities of conducting experiments from physics, 

measuring physical magnitudes and forming competencies for drawing conclusions. It seems to us that 

this is caused by the next: 

first of all, since the academic lyceums of internal affairs are aimed at deepening and teaching social and 

humanitarian Sciences, the scarcity of the clock allocated from physics to laboratory training; 

secondly, a lack of laboratory equipment or a moral obsolescence; 

thirdly, the fact that physical educators do not use modern teaching methods effectively etc. 

Finding solutions to the above existing problems requires a specific style, requiring creative search 

from the teacher and a non-linear burnout in education. In our opinion, the role of “mobile 

applications”in solving these problems is considered important. Because, given the time distribution 

allocated to science, this approach is considered effective. 

When students perform experiments or laboratory work in a virtual way, skills are formed in a certain 

sense so that they can carry out the work in practice.  To do this, the work of mobile software 

applications, which gives the opportunity to form general competencies related to physical science, 

requires the development of a methodological system for its exit and practical use. 
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