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Abctract. The article clears up the theoretical and methodical principles concerning the use of a chemical experiment as a mean of
implementation of the task-oriented approach in teaching chemistry in comprehensive education institutions. The essence of concepts
of task, educational task was characterized. Examples of the use of a chemical experiment concerning the implementation of educa-
tional tasks in teaching chemistry in comprehensive educational institutions were given.
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Introduction. At the modern stage of the development of
pedagogical science and school practice, the problem of
organizing educational activities of schoolchildren be-
comes of a particular importance. The significance of this
problem is conditioned by radical changes that have oc-
curred in the system of school chemical education. And
this actualizes the problem of improving the content,
forms and methods of organizing the educational activi-
ties of pupils in chemistry in comprehensive education
institutions.

Short overview of publications on the subject mat-
ter. In the national methodology of teaching chemistry,
the problem of organizing the activities of pupils is high-
lighted in the works of N. Burynska, L. Velychko, A.
Grabovyi, N. Lukashova, O. Maksymov, V. Starosta, N.
Chaichenko, O. laroshenko and others. The researchers
examined the issues of the content, methods and forms of
teaching chemistry in the period of formation, reformation
and updating of school chemical education in Ukraine.
Simultaneously, the problem of using a chemical experi-
ment as a mean of implementation of the task-oriented
approach in the educational process in chemistry in com-
prehensive education institutions requires further re-
searches.

The purpose of the research consists in the highlight-
ing the theoretical and methodical principles concerning
the use of a chemical experiment as a mean of implemen-
tation of the task-oriented approach in teaching chemistry
in comprehensive education institutions.

Presentation of the main research material. As a re-
sult of the analysis of literary sources, it was concluded
that the educational activity of schoolchildren is a system
of “mental and practical actions, the implementation of
which ensures the mastering of knowledge, the mastering
of abilities and skills of their application for solving vari-
ous tasks” [5, p.94]. The object of the educational activity
of pupils is the accumulated by mankind experience of
cognition and transformation of the visual environment
[4, p.17].

The educational activity of schoolchildren can be char-
acterized on the basis of general and psychological theo-
ries of activity.

On the basis of the general theory of activity, the edu-
cational activity of schoolchildren is the aggregate of its
main elements: object, subject, activity, means of activity,

30

results [11]. Let’s concretize the said elements of educa-
tional activity.

One of the essential peculiarities of educational activity
is its two-sidedness, as well as the dual function of a pupil
in educational activity: a pupil is not only the object of
activity organized by the teacher, but also the subject,
who actively carries out it [11, p.17].

Another peculiarity of educational activity is the mani-
festation of the activity of its subjects. Under the activity
in pedagogy we understand the designation of the subject
state associated with the performance of a certain action
or communication.

Such element of activity, as means of training and
tools, in the educational activity of schoolchildren is rep-
resented by a variety of teaching means. In teaching
chemistry, along with well-known teaching tools are used
specific chemical reagents and devices, without which it
is impossible to carry out an experiment, to solve experi-
mental tasks.

The completeness of educational activity, as well as
other types of activities, is evidenced by its result. The
result of educational activity is the knowledge and skills
that are formed in the process of training. The comparison
of the received and expected results, as notes O. laro-
shenko, - promotes not only the further organization of
the educational process, but also the development of cog-
nitive motivation of schoolchildren’s teaching [12, p.17].

The psychological theory of activity introduces new
units of its analysis - motives, educational task, educa-
tional actions, actions of control and evaluation [4, p.19].
Let’s analyze the said components of educational activity.

While carrying out any type of activity the content
characteristic of the activity process, the importance of
activity for the subject is conditioned by the aggregate of
motives. As certifies the analysis of literature, the motives
of educational activity of schoolchildren are diverse and
ambiguous. They interweave cognitive motives that are
connected with the content of teaching and the process of
its implementation, and social motives conditioned by
different social interactions of schoolchildren. G.
Shchukina distinguishes the following groups of motives:
social, cognitive, moral, motives of communication [11,
p.50].

Analyzing the psychological content of the concept of
“task”, G. Ball notes that the term task can be used to
designate objects that belong to three different categories:
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1) to the category of the purpose of the subject’s actions,
the requirements, that are put before the subject; 2) to the
category of situation, which includes along with the pur-
pose - the conditions in which this purpose must be
achieved; 3) to the category of verbal formulation of this
situation [1, p.76].

In the case of evaluation of the task as educational lu.
Mashbyts indicates the need to take into account its place
and correlation with the purpose (purposes) of educational
activity [8, p.77]. In this approach, the term “educational
task™ is used for the definition of three different catego-
ries of tasks: 1) tasks (purposes) of teaching; 2) educa-
tional tasks, or “didactic tasks”, which are set by a teach-
er; 3) tasks that are given to pupils in order that their
solution provides for the teaching purposes achievement
[7, p.59].

G. Ball emphasizes that didactic tasks are solved by a
teacher (lecturer) [2, p.143], and educational tasks are a
mean of achieving educational purposes [9, p.62].

V. Guzeev under the task understands the diagnostical-
ly and operationally set purpose. The purpose is diagnos-
tic if there are available means of objective check of its
purpose. The purpose is set operationally, if the formula-
tion indicates the means of its achievement [3, p.29].

Continuing the research, let’s note that the educational
material provided by the program and reflected in the
textbook content, is included in the structure of school-
children’s activities in the form of educational tasks, the
choice of which is determined by the peculiarities of cog-
nition and the very structure of their cognitive activity.
Therefore, all educational activity of schoolchildren fo-
cuses on solving of educational tasks, which are gradually
complicated by the content and methods of cognitive
actions necessary for their solution [9, p.9].

The structural elements of educational activity include
educational activities. As O. Leontiev notes, “the activity
consists of a set of actions” [6, p.102]. They are insepara-
ble from educational tasks. The aggregate and the se-
quence of actions are not permanent, but depend on the
purpose and the content of educational task, the formation
of reflective operations of pupils, their age peculiarities.

The completeness of the educational action is evi-
denced by its result. And in order to fix it, it is necessary
to perform evaluation and control actions. They allow you
to determine the correspondence of the result of educa-
tional actions to the end purpose. The feedback confirms
the correctness or error of the process and the result of
teaching, and thus motivates pupils for actions correction.
Along with pupils, the actions of control and evaluation of
the results of educational activity are also carried out by
the teacher.

As a result of the analysis of literary sources, it was
concluded that the introduction of a new unit of analysis
of educational activity - educational task - contributes to
the change, restructuring, enrichment of the very child [4,
p.18]. From a passive consumer of knowledge, the pupil
is transformed into an active subject of educational activi-
ty. And the teacher ceases to play the role of information
translator. His new functions are setting tasks for organiz-
ing the pupils’ activities, managing the purpose of the
activity and expertise of the obtained results for the sub-
ject of compliance with the planned one [3, p.14].
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Continuing the research, we will focus on the imple-
mentation of the task-oriented approach with the help of a
chemical experiment in the study of chemistry in compre-
hensive education institutions.

According to the purpose of the educational branch
“Natural Science” and its chemical component, defined in
the new edition of the State standard for basic and com-
plete general secondary education, the teaching of chem-
istry in school is aimed at the development of the means
of the subject of the pupils’ personality, the formation of
their culture, subject and key competences, to develop
experimental abilities and skills of pupils.

In view of this, we characterize the process of forming
experimental abilities and skills from the position of the
task-oriented approach. For example, we use the for-
mation of pupils’ skills to prepare solutions with a certain
mass fraction of the dissoluble substance. The formation
of these skills takes place in the 7™ form. The State re-
quirements for the level of comprehensive educational
training of pupils in the program provide that the pupil
distinguishes the solvent and the dissoluble substance,
prepares the solution with a mass fraction of the dissolu-
ble substance [10, p.11-12].

The process of forming skills and abilities of pupils in
chemistry in practice is divided into three stages: prepara-
tory, synthetic and final.

At the preparatory or analytical stage, the pupils are
acquainted with the rules of work, separation and com-
prehension of each operation, the actions are performed as
a result of the great efforts of consciousness. At this stage,
there are a lot of erroneous actions.

At the synthetic stage, separate operations are merged
into one whole, arises the necessary coordination of ac-
tions. Pupils, knowing certain rules of the work, carry out
certain operations, but do so with a great effort of con-
sciousness, their actions are not brought to automatism.

At the final stage, in the consequence of multiple oper-
ations, the actions become automatic, unnecessary move-
ments disappear, the work passes calmly.

The practice convinces that the most successful practi-
cal abilities and skills in chemistry are formed under the
following conditions:

1) at the beginning of the formation, separate skills
should be divided into small operations;

2) the teacher explains the order of execution of all op-
erations and shows how to do it;

3) the teacher verifies whether the pupils understood
him correctly;

4) it is sometimes helpful to give drawings during ex-
planation, which clarify the separate aspects of the per-
formed operation;

5) the teacher warns the pupils about those mistakes,
which may occur in the process of operations execution.

While preparing for the lesson, the teacher defines the
following types of educational tasks: 1) didactic: on the
basis of the concept about the composition of the solution,
the mass fraction of the dissoluble substance to form the
knowledge and ability to prepare solutions with a certain
mass fraction of the dissoluble substance; 2) the target
task of teaching pupils: to acquire abilities and skills to
prepare solutions with a certain mass fraction of the dis-
soluble substance; 3) tasks-exercises on the application of
acquired knowledge and skills.
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The teacher begins the study of the subject with the ac-
tualization of basic knowledge about what is a solution
and what are its components, a mass fraction of the dis-
soluble substance. Pupils are offered to solve the task
concerning the calculation of the mass of the dissoluble
substance in a given solution with a certain mass fraction.
Then the teacher reveals the significance of the solutions
in human practice and motivates the pupils’ activity to
acquire the skills to prepare solutions with a certain mass
fraction of the dissoluble substance.

The technique of making a solution the teacher clears
up using the method of algorithmic instructions. Before
making a solution of salt with a certain mass fraction of
the dissoluble substance in the creative aggregate state, it
is necessary: 1) to calculate the mass of the dissoluble
substance and the mass of the solvent; 2) weigh the dis-
soluble substance; 3) transfer the substance into a glass;
4) measure the required volume of solvent - water; 5) add
water to the dissoluble substance; 6) mix the components
before the formation of a homogeneous solution [13,
p.161-162].

To make a solution with a certain mass fraction of the
dissoluble substance, are necessary: a substance for disso-
lution, a vessel for preparing the solution, a glass stick for
concitation, scales, diameters, measuring dishes.

Then the teacher demonstrates the preparation of the
solution on a concrete example.

At the beginning, the teacher, demonstrating experi-
ments, pays attention to the actions he carried out and
calls them. He pays attention to the phenomena that occur
with it and also calls them. Then the teacher suggests to
separate pupils to describe everything that the teacher has
done and what happens with it. The rest of the pupils also
observe, make corrections and additions.

Task. Prepare the solution of kitchen salt (sodium
chloride) with the mass of 120 g with a mass fraction of
the dissoluble substance 15%.

Given: Resolution
m(NaCl) =120 g 1. Calculate the mass of kitchen salt:
w(NaCl) = 15% m(NacCl)
w(NaCl) = ————————-100%
m(NaCl) - ? ‘ ( ) m(solution NacCl) ’
m(Hz20) —?
w(NaCl) = m(solutionNaCl) - w(NaCl)
100%
. 0,
w(Nacl) = 1202:15% _ ;6
100%

2. Calculate the mass of water:

m(H.0) =120g-189g=102¢g

V(H20) =102 g x 1 g/ml =102 ml

3. Weigh out on the scales the kitchen salt with the
mass of 18 g.

4. Place the salt in a glass of 120 ml volume.

5. Measure with the measuring cylinder the water with
the volume of 102 ml.

6. Carefully pour the water into a glass with the salt.

7. Stir the mixture with a glass stick until receiving a
homogeneous solution.

During the demonstration of the experiment, the pupils
resolve the auxiliary educational tasks.

1. How to correctly weight the solid?
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2 How to properly measure the necessary volume of
water?

3. What accelerates the solubility of many solids?

The pupils carry out the control actions during exercis-
es performance.

1. Establish the sequence of actions for preparing a so-
lution with a certain mass fraction of the dissoluble sub-
stance:

A mixing the dissoluble substance and water.

b calculation of the mass of the dissoluble substance
and the solvent.

B mixing the formed mixture.

" weighing a portion of the dissoluble substance and
measuring the volume of water.

2. Indicate what is the unnecessary in the list of dishes
and accessories necessary for the preparation of solutions:
measuring cylinder, ruler, chemical glass, scales, labora-
tory tripod, retort, glass stick.

3. Prepare an aqueous solution of sugar with the mass
of the dissoluble substance of 8%, taking for this purpose
the water with the volume of 140 ml.

The completeness of educational activity takes place in
the practical work “Preparation of a solution with a cer-
tain mass fraction of the dissoluble substance”. The mark
given by the teacher for the report, allows you to deter-
mine the conformity of the result of the educational ac-
tions to the end purpose.

In addition to the task of forming experimental skills
and abilities at the pupils, the teacher needs to solve the
tasks aimed at improving the methodology of organizing
and conducting laboratory experiments. The practice
proves that the main directions of improving the method-
ology of organizing and conducting laboratory experi-
ments are: 1) strengthening the research function of the
experiment; 2) using the group form of the experiment; 3)
using the individually differentiated tasks.

As an example of group work, the pupils of the 8t
form perform the laboratory experiments on the study of
the properties of insoluble in water bases.

Subject. Interaction of insoluble bases with acids.

Purpose. Learn the reactions between insoluble bases
and acids.

1. Verify whether the insoluble bases react with acids.

The first pupil works with Cu(OH); and HNO3

The second pupil works with Fe(OH); and HNOs

The third pupil works with Cu(OH), and H2SO4

The fourth pupil works with Fe(OH)s and HCI.

Verify the experiments results one by one and make
the general conclusion.

2. Find out the essence of the reactions between insol-
uble bases and acids.

Make up the equation of the reaction and write the
names under all the substances involved in it. Make the
general conclusion.

Conclusions. The theoretical analysis of the literature
on the research issue revealed that the problem of the
task-oriented approach in teaching chemistry in compre-
hensive education institutions is actual, but little exam-
ined. One of the factors in the implementation of the task-
oriented approach in teaching chemistry is a chemical
experiment. It can be regarded as a pedagogically expedi-
ent system of cognitive tasks.
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XuMHYeckHii IKCIEPUMEHT KAaK CPeICTBO peaju3aluM 3aJa4HOro MoAXo4a B 00y4YeHHMM XMMHUHU B 0011e00pa3oBaTeIbHBIX

Y4eOHBIX 3aBeleHUsIX
A. K. I'paboBbIit

AHHoTanms. B cratbe 0CBEUIAIOTCS TEOPETHUKO-METOJUUYECKHNE OCHOBBI UCIOJB30BaHMSI XUMHUYECKOTO SKCIIEPUMEHTa KaK CpelcTBa
peanu3anyy 3a1a4HOr0 MOAX0/1a B 00YUCHHH XUMHUH B 0011c00pa30BaTEIbHBIX YUCOHBIX 3aBeICHHUAX. PacKphITa CYIIHOCTh TOHITUHN
3a1ada, yueOHas 3amada. [IpuBeleHBI MPUMEPhI MCIONb30BaHUS XUMHUYECKOTO SKCIIEPUMEHTA B peaiu3aldi yueOHBIX 3a1ad MpH

00y4yeHHEe XMMUH B 00111€00pa30BaTEIbHBIX YICOHBIX 3aBEICHHSX.

Knrwouesvle cnosa: xumuueckuii SKCnepumenm, meopemurko-menmoouteckue 0CHO8bl; 3a0a4Hblil N00X00, 3a0aua, yueOHas 3a0a4a;

Xumus,; odujeobpazosamenvHule yyebHbvle 346€0eHU.
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