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Demonstration physical experiments are shown in classes. To all types of 

sensory perception, it is necessary to add ―work with hands‖ in the classroom. 

This is achieved when students perform a laboratory physical experiment, when 

they themselves assemble installations, measure physical quantities, and perform 

experiments. Laboratory studies arouse great interest among students, which is 

quite natural, since in this case the student learns about the world around him 

based on his own experience and his own feelings. The first group includes 

skills: to determine the purpose of the experiment, to put forward hypotheses, to 

select instruments, to plan an experiment, to calculate errors, to analyze results, 

to draw up a report on the work done. The second group includes skills: to 

assemble an experimental setup, to observe, measure, experiment. In this regard, 

laboratory benches are indispensable tools for understanding physical processes.  

This topic is well provided with a variety of tasks, ranging from 

calculating the resistance of circuits to black box tasks. The laboratory stand for 

studying the laws of direct current includes 2 voltage sources on solar cells, an 

adjustable constant voltage source, an ammeter, a voltmeter, a set of fixed 

resistors, LED indicators and buttons. The elements are connected by wires with 

plug-in lugs. The current generated by solar cells under room lighting is enough 

to operate LEDs and test the laws of direct current. A regulated battery power 

supply is also provided which has a range of 0 to 10 volts. Charging is carried 

out from an external power source and has an operating time of about 50-100 

hours. You can also use a digital tester to measure currents and voltages in a 

circuit.  
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To test Om's and Kirchhoff's laws, a laboratory stand for studying the 

laws of direct current (Pic. 1) is used, which includes 2 voltage sources on solar 

cells, an adjustable constant voltage source, an ammeter, a voltmeter, a set of 

fixed resistors, LED indicators and buttons. 

 

 Pic.1. Scheme for taking the current-voltage characteristics of a constant 

resistor 

Om's law for a circuit section. For experimental verification of this law, it is 

possible to investigate the current-voltage characteristic of a constant resistor for 

linearity. To do this, you must use the scheme of Pic.1. Ohm's law for a 

complete circuit. For experimental verification of this law, one can compare the 

practical values of the current in a closed circuit with the theoretical value 

calculated by formula (3). To do this, you need to use the diagram in Pic.2. 

 

Pic.2. Circuit to test Om's law for a complete circuit 

Kirchhoff's first law. To verify this law, you can assemble the circuit of 

Pic. 3. You can measure the values of currents in the branches by switching the 

ammeter to the corresponding branch. The ammeter should be turned on with 

the ―*‖ sign to the node.  

Kirchhoff's second law. The polarity of the voltmeter must not be reversed with 

respect to the loop bypass direction. That is, the ―*‖ of the voltmeter should 

always indicate, for example, the base of the arrow along which the circuit is by 

passed in Pic. 4. 
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Pic. 3. Scheme for testing the first 

Kirchhoff law 

 

 
          Pic.4. Scheme for testing 

Kirchhoff's second law 

 

Having prepared the lesson ―Studying the laws of Om and Kirchhoff‖ 

using the developed laboratory stand on solar cells, taking into account the 

individual abilities of students, you can be sure that students will feel 

comfortable in the lesson, everyone will do their best work, help a friend, 

believe in their strengths and capabilities. In such lessons, it is possible to vary 

the form of presentation of educational material through an object, image, word, 

practical modeling, organize activities along the chain: observation - 

reproduction - independent activity - solving problem situations - research - 

creativity. 
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Фотоприемники ИК излучения диапазона λ=10’2.5 μm востребованы 

преимущественно в качестве матричных телевизионных устройств для 

создания тепловизоров [1]. В матрицах, работающих, на собственном 

внутреннем фотоэффекте применяются такие материалы как: PbS, PbSe, 

InSb, GaxIn1−xAsyBizSb1−y−z/InSb, (CdHg)Te и др. [1-4]. Однако создание 
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