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Abstract. The article analyzes the main reasons that cause the lack of effectiveness of instructions
to laboratory works on physics contained in textbooks and notebooks for laboratory robot. Front
laboratory work is proposed to divide into five main groups. Examples of design work of each
group. It is shown that the proposed comprehensive use instructions for frontal laboratory works,
promotes the formation of students' experimental skills and research skills, enabling them to use
the acquired theoretical knowledge and skills for experimentation of new products training
activities.
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The task of bringing the content of teaching aids for students and the
educational process into compliance with the requirements of educational programs
in the period of reforming school, in particular, physical education in Ukraine, is one
of the urgent problems of physics teaching methods.

The defining position of the new physics program [1] is that the main goal of
teaching physics at school is to develop the personality of students by means of
physics as an educational subject, in particular, to develop their experimental skills
and research skills, creative abilities and inclination to creative thinking.

The program defines the composition of experimental skills that must be
formed during the use of all types of educational physical experiments. These
include the ability to plan an experiment, conduct observations, determine the
purpose and object of observations, measure physical quantities, and process and

interpret the results of an experiment.
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Each type of educational physical experiment contributes to the formation of
these skills, while independent planning, conducting experiments and interpreting
the results play a decisive role in achieving this goal. This explains the need to give
students as much independence as possible at all stages of performing laboratory
work, which are determined by the specified experimental skills.

An important role in achieving this goal is played by frontal laboratory work
in the elementary school physics course, because the level of formation of
educational skills at this stage of physics education significantly affects the nature
and success of the educational activities of high school students.

The main problems of the methodology of conducting laboratory work and
practical work, the formation of experimental and research skills of schoolchildren
during their implementation, the development of independence and creativity are
sufficiently widely covered in the works of domestic method scientists
O.l. Bugayova, E.V. Korshaka, O.l. Lyashenko, O.V. Sergeeva, M.l. Shuta,
M.I. Zhaldaka, M.T. Martyniuk, S.P. Velichka, P.S. Atamanchuk and others.

The method of organizing and conducting laboratory work was the subject of
discussions both during the period of their introduction in the 19th century and in
each subsequent period of school education reform.

Common issues of these discussions include the following: the time of
laboratory work (before, during, after studying the relevant theoretical material);
availability and content of instruction to them; registration and evaluation of the
results of their implementation. The purpose of the discussions was to increase
students' independence and develop their thinking.

A characteristic result of these discussions was the lack of convincing,
universally recognized solutions to the debated issues, which was the reason for the
renewal of these discussions [2].

The formation of students' experimental skills and research skills in the process
of performing frontal laboratory work is one of the main factors in the
implementation of the physical component of the State Standard of Basic Secondary
Education. But a successful solution to this issue is possible only under the condition

of a clear organization of laboratory work and an effective method of conducting it.
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It is obvious that the use of an independent experiment is extremely useful for
students, as it provides a systematic approach to the implementation of productive
ways of learning and forming the foundations of educational activities in the process
of performing frontal laboratory work [3].

In the last years of the existence of the Soviet school, as a rule, instructions for
frontal laboratory work in grades 7-8 were placed at the end of the textbooks, and
their content consisted of the title, the purpose of the work, a list of devices and
materials, instructions for performing the work - a list of the actions of students in
preparation, conducting experiments and observations and processing their results.
In the mass school, all work was performed by students after studying the relevant
theoretical material according to the instructions in the textbook.

After Ukraine gained independence and self-reliance, national textbooks on
physics were created by various author groups. Common to all textbooks was the
placement of instructions for laboratory work after the presentation of the relevant
theoretical material. Most of these instructions include educational material that was
previously the subject of a preliminary review [4].

In this period, student notebooks for laboratory work in physics appear on a
printed basis. The student, performing laboratory work according to the instructions
in the notebook, enters the obtained numerical values of physical quantities in the
appropriate form, writes down conclusions and results of additional tasks.

Such notebooks were positively received by physics teachers because they
saved them from the inconveniences they felt when setting students tasks for
laboratory work and checking the results of their performance. The time for students
to prepare reports for assignments was shortened. In this connection, the question
arises about the role of using the materials of such notebooks in achieving the above-
mentioned main goal of teaching physics.

On the first pages of the notebooks, you can find explanations of the authors of
something like this: «For classes to be scientific in nature, they should begin with a
problem statement and end with conclusions. You must learn to make hypotheses,
to test them by observation and experiment» [2].

The general scheme of conducting laboratory work is as follows:
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1. Statement of the problem. Forming the essence of the experiment.

2. Selection of necessary measuring tools and laboratory equipment.

3. Collection of necessary theoretical information. Derivation of calculation
formulas, if the experiment is related to calculations.

4. Drawing up a table for recording the results of measurements and
calculations.

5. Conducting experiments, necessary calculations.

6. Formulation of the simplest possible conclusion, in which three main factors
would agree: preliminary hypothesis, logical conclusions and experiment [5].

If these characteristics of laboratory work are implemented in the materials of
the notebooks, then their approval by the Scientific and Methodological Council on
Education of the Ministry of Education and Science of Ukraine will become clear.

How are the specified characteristics of laboratory work implemented in
notebooks?

The material of each laboratory work in these notebooks is divided into three
main parts. The main purpose of this division is to determine the signs of initial,
medium, sufficient, and high level of students' educational activity, which becomes
the basis for evaluating the results of work on a 12-point scale.

So, the materials of laboratory work mostly consist of the following parts:

1. Formulation of the goal.

2. Devices and materials.

3. Preparation for work.

4. Progress of work.

Part I. It is suggested: assemble the appropriate installation according to its
schematic representation in the picture; measure certain values specified in the table;
record the measurement results in a notebook; write down the conclusion.

Part Il. It is suggested to answer the control questions in writing.

Part I11. An additional task is formulated.

This instruction does not correspond to the characteristics that were given
above, that is, they are declarative in nature. All that is related to the experimental

part in the instructions, in most cases, is done by the authors of the notebooks. Pupils
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are given the opportunity to independently connect the elements of the installation
according to the drawing, to remove the displays of the device. Even the conclusion
that students should make is sometimes already formulated in the purpose of the
work. It is clear that the materials of the notebooks, similar to the given instructions,
are not aimed at achieving the main goal of teaching physics.

Comparing the materials of instructions for laboratory work, which are in
textbooks and notebooks, you can notice the following:

— for some students working only with a textbook, help similar to that found in
notebooks on a printed basis is needed;

— for a certain group of students who work with the specified notebooks, there
IS no opportunity to show their inherent abilities to independently, creatively
perform the task of conducting an experiment.

This contradiction can be overcome if the instructions from the notebook are
transferred to the textbook, and the instructions from the textbook are transferred to
the notebook, provided that the students have both textbooks.

In order for the complex of these written instructions for frontal laboratory
works to contribute to the formation of students' experimental skills and research
skills, creative abilities and inclination to creative thinking, the following should be
considered:

1. Laboratory works should be considered in the general system of actions of
the teacher and students during the study of the relevant material (components of the
content of the physics course).

2. To develop a method of carrying out works for each of their groups.

In the part of the physics program that deals with frontal laboratory work, it is
said: «According to the content of experimental activities, they can be grouped into
the following groups: observation of physical phenomena and processes;
measurement of physical quantities and constants; study of measuring devices;
clarifying regularities and establishing laws; assembling simple technical devices
and models and studying their characteristics» [1].

The laboratory work, the instructions for which were given above, belongs to

the group of works on the study of measuring devices, which are performed by
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elementary school students.

The main goal of this group of laboratory works: formation of skills in using
measuring devices. These skills include: determining the characteristics of the
device (units of measurement, division price, measurement limits); recording of
device readings; assembly of the experimental setup, rational placement of devices
and others.

The formation of the ability to use measuring devices involves: familiarization
with the device, familiarization with the rules for using the device, performing the
first actions according to the sample, independent planning and conducting
experiments using this device.

The laboratory work of this group is a component of the study of the
corresponding physical quantity.

So, after the introduction of the concept of a physical quantity, a measuring
device that can be used to measure this physical quantity is studied: its schematic
diagram is constructed; the teacher familiarizes students with the real device,
demonstrating the rules for using it; a frontal experiment is conducted - students
perform one measurement according to the sample shown by the teacher. The next
lesson is a lesson in laboratory work. The value of this work, interest in it, students'
responsibility for the correct performance of actions is ensured by the fact that the
task for the work requires conducting a small study.

In the textbook, the instructions for such works should be more detailed, which
allows students, with the permission of the teacher, to turn to it in case of difficulties
during the experiment.

The notebooks for laboratory work indicate:

Laboratory work Ne
The name of the laboratory work

Task:

Equipment:

Gauge:

Unit of measurement:

Split price:
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Limits of measurement by the device:

Measurement results:

Conclusion.

In the case of laboratory work on electricity, after the characteristics of the
measuring device, the following is indicated:

Electrical scheme of the experiment.

As you can see, the task, not the purpose of the work, is indicated in the
notebook. A task is similar to a problem, that is, it contains a condition that helps
students plan an experiment.

So, in the given example of laboratory work, the task for it is as follows:
Assemble a consecutive circle from the elements specified in the equipment.
Measure the current in three different sections of the circuit. Find out the relationship
between the measurement results.

In the notebook, the task is formulated and the list of devices and materials is
indicated. All other elements of the instruction are completed in writing by students.

As you can see, the notebook contains the scheme of the report to the work,
which simultaneously determines the logic of conducting the experiment.

The first laboratory work of this group involves the teacher's explanation of the
procedure for performing the work and drawing up a report to it.

Without considering examples of instructions for other groups of laboratory
works, due to the limited scope of the text of this article, ways to increase the role
of these works in the formation of experimental skills are suggested.

Laboratory work on the measurement of physical quantities (density of solids,
specific heat capacity, etc.) is aimed at: further formation of experimental skills and
consolidation of the introduced concept of a physical quantity. These laboratory
works are performed by elementary and high school students.

Laboratory work is carried out after the introduction of a physical quantity, so
students already know the formula from which this physical quantity can be found,
and have performed the first steps in its calculation. At home, they must solve a
problem that actually reflects the logic of laboratory work. Students know how to

use the necessary measuring devices. In this group of laboratory works, students are
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expected to perform the following system of mental actions: 1) choose a formula
from which you can find the value of the physical quantity specified in the task; 2)
find out which physical quantities included in the formula should be measured, and
which should be found in reference tables; 3) find out what measuring devices and
materials will be needed; 4) determine the scheme of the experiment; 5) compile a
table of data obtained by measurement, from reference tables, calculations.

In the first laboratory work of this group, the teacher explains the specified
reasoning system and the corresponding scheme of the report.

The notebooks for laboratory work indicate:

Laboratory work Ne
The name of the laboratory work

Task:

Initial formula:

Physical quantities to be measured:

Calculation:

Scheme or drawing of the experimental setup:

Table of calculation and measurement results:

Calculation of errors:

Conclusion:

All elements of this instruction, except for the task, are supplemented by
students.

Detailing of the instructions in the textbook is carried out by the presence in it:
formulas, equipment, installation diagrams, tables for entering numerical values of
quantities.

The new program envisages that a group of laboratory works on the observation
of physical phenomena and processes (the effects of a magnetic field on a current,
Brownian motion, interference and diffraction of light, solid and line spectra) are
performed by high school students.

When drawing up instructions for them, it is advisable to proceed from the
following: If these laboratory works are performed after the study of the

phenomenon, when the corresponding essential signs of the phenomenon are
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revealed with the help of demonstration experiments, explained by the teacher, then,
firstly, they no longer arouse interest in the students, -secondly, the experiments
being carried out are not aimed at forming the ability to observe, at developing the
activity and independence of schoolchildren. The result is already known to the
students, so it will be described correctly in the homework report, regardless of
whether the students saw this result or not.

In the case of conducting laboratory work before studying the relevant
educational material, students need a detailed description of what and how to do the
task.

The help of the teacher plays a big role.

In the works of this group, special equipment is used, which does not involve
the formation of students' skills in using it. The main purpose of the experiment:
formation of the ability to observe, to identify the object of observation, to establish
the characteristic features of the flow of the phenomenon and process, to highlight
their essential features.

Therefore, it is possible to preserve the nature of the instructions for these
works, which are in the textbook and notebooks on a printed basis.

Laboratory work, the purpose of which is to clarify regularities and establish
laws (conditions for the balance of a lever, the law of conservation of energy, Ohm's
law, Newton's second law, the law of conservation of momentum) is actually related
to the experimental verification of formulas known to students. Therefore, the
laboratory works of this group are similar to the group of works on the measurement
of physical quantities. But the possibility of conducting some of them before
studying the material, that is, as it is done during the study of physical phenomena,
IS not excluded.

Laboratory works, in which students must assemble simple technical devices
and models, require students to be familiar with these objects of activity. The value
of such works lies in understanding the connections between individual elements of
devices, understanding their principle of action.

Therefore, in notebooks for laboratory work, it is advisable to depict only the

elements of these devices, and in the task to indicate their independent assembly and
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demonstration of the action of the assembled device to the teacher.

In the textbook, in the instructions for laboratory work, a drawing of the
assembled device is given.

The program includes another group of laboratory works in which the
characteristics of devices are studied: semiconductor transistors and diodes,
diffraction gratings, lenses.

These works require a description of the system of actions for planning, as well
as conducting the research and processing the results.

Thus, the achievement of the main goal of teaching physics, which is defined
by the program, will be facilitated by a new approach to the organization of students'
educational activities, based on the simultaneous use of two educational aids for
schoolchildren: a textbook and notebooks for laboratory work on a printed basis.

The content of the written instructions is designed to consider the individual
cognitive abilities of students. The notebook focuses on the greatest possible
independence and creativity of students when completing tasks for laboratory work.
The textbook fulfills its function - it clarifies the appropriate system of actions, helps
those students who experience difficulties in planning, performing work and
formatting its results.

Instructions for laboratory work should be placed at the end of textbooks,
giving the teacher the opportunity to independently decide in which part of physics
education to conduct them.

The part of the materials for laboratory works, which refers to their
experimental part, is considered. It is desirable to formulate additional questions and
tasks in such a way that they contribute to a deeper understanding of actions related

to planning, conducting experiments and interpreting the obtained results.
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