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Annotation. This article is devoted to studying of the application of experimental tasks
to improve the functional literacy of students in elective chemistry classes. Functional
literacy is an important factor in developing students' ability to apply their knowledge
in everyday life, critical thinking skills, and independent decision-making. The article
proposed methodological approaches to improving functional literacy and discussed
the role of practical classes in chemistry. The study provided specific examples of tasks
that contribute to developing students' subject and general competencies. In addition,
the article analyzes the effectiveness of using interactive methods for functional literacy
formation, linking chemical experiments with life situations. The results of the study
showed that experimental tasks contribute to improving the ability of students to
apply theoretical knowledge in practice. The author offers specific methodological
recommendations to increase students' interest in classes, develop creative abilities,
and form a positive attitude toward science. This article is intended for chemistry
teachers, educational researchers, and professionals interested in improving students'
functional literacy.
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Introduction

Functional literacy is an important aspect of
the modern educational process, as it allows
students not only to assimilate and apply
knowledge but also to adapt to the rapidly
changing world. Elective chemistry lessons,
unlike standard ones, provide unique
opportunities for in-depth study of the
subject and the development of basic skills
necessary for successful life in society [1].
The impact of chemistry elective classes on
functional literacy includes not only subject
knowledge but also the ability to apply it.
Elective classes can effectively develop this

process through various teaching methods
and forms, such as project activities,
research work, experiments, and practical
exercises. For example, students can make
and conduct experiments to study the
properties of objects, which helps them not
only to consolidate theoretical knowledge
but also to develop practical skills.

During the study, the experimental tasks
applicationinteachingchemistryparticularly
contributes to the development of students
functional literacy. The authors point out
that such tasks increase students' interest
in the subject and improve their ability to
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apply theoretical knowledge in practice
during the solving of modern problems [2].
It is studied that various functional literacy
tasks, in addition to improving the learners'
knowledge quality, allow them to develop
cognitive and creative skills. In addition, it is
shown by illustrative examples that the level
structure of such tasks creates conditions
for taking into account the different
students abilities and their development
on an individual learning trajectory, and
that this approach is used in combination
with the criterion-based assessment system
of learning achievements, as it allows to
objectively and assess the students learning
outcomes. The tasks presented in the article
are an important tool in the formation of
students functional literacy. They, combined
with theory and practice, helped to arouse
students' interest in science, as well as to
develop their logical and critical thinking.
Based on this, we believe it is possible to
understand how important experimental
tasks for the formation of studentsfunctional
literacy [2].

Let us dwell on the effectiveness of using
experimental tasks in elective classes and
their inclusion in the curriculum. [3] The
article substantiates the purpose of the
development process analysis of functional
literacy and its natural-scientific literacy
in chemistry lessons in the conditions of
shortened curricula implementation in
specialized general education schools of
the Republic of Kazakhstan. Pedagogical
justifications and methods for the shortened
time program are considered. Putting
forward similar issues in our country, the
importance of elective classes can be
explained [3].

The main components of the experiential
learning will be analyzed as follows:

1. Practical interaction: students perform
tasks that require the application of

theoretical knowledge in a specific
situation.
2. Control and analysis: students learn

to control the results of their actions,
analyze them, and draw conclusions.

3. Feedback: an important aspect is
receiving feedback from the teacher
and peers, which helps to improve the
understanding of the material [4].

Experimential learning ensures that
students are actively involved in the
learning process. Students become active
participants instead of passively absorbing
information by conducting experiments,
investigations,and applying their knowledge
in practice. This creates an interesting and
stimulating learning environment. Students
participating in the educational process
show great interest and initiative, which
contributes to their academic performance
[5].

Materials and methods

The materials for the work served as:
works of domestic and foreign teachers
on this topic;
school elective course in chemistry;
developed experimental tasks for the

formation of students functional literacy.

The following research methods were used
inthe study to determine the effectiveness of
the experimental tasks aimed at improving
students' functional literacy:

1. Method of pedagogical experiment

The pedagogical experimentation
importance:
scientific  accuracy - the new

methodology effectiveness is confirmed
by actual data.

objectivity — compares the results of the
control and experimental groups and
identifies differences.

practical application-if the method is
effective, it can be widely used. This
method is a key tool in your study
that helped to prove the impact of
experimental tasks on the development
of students' functional literacy [6].
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By application in the study can be grouped
into 3 stages:

Stage 1. At the preparatory stage, the
aim and objectives of the study were
determined, 10th grade students (24
children) participating in the experiment
were selected. The students were divided
into 2 groups. While experimental tasks
aimed at the development of functional
literacy were used for the students of the
experimental group, the control group was
taught using traditional teaching methods.

Stage 2. For the main stage (experimental
work), the same theoretical training was
given to both groups. While the control
group was given simple everyday tasks
and problems, the experimental group
was taught experimental tasks such as
situational tasks, laboratory work, creative
tasks to understand the chemical reactions
patterns. After the sessions, students'
activity, interest, and task completion quality
were monitored.

Stage 3. Before and after the experiment on
the final stage (analyzing the results) test
works were conducted for both groups. Test
results were compared, the experimental
tasks effectiveness was evaluated, interview
and survey methods were used to find out
students' opinions.

2. Comparative analysis method

It helps to determine how the studied
phenomenon depends on various factors:

allows to prove the effectiveness of the
research with the help of quantitative
data;

creates conditions for objective analysis
of research results, helps to demonstrate
the effectiveness of experimental tasks
with specific evidence [7].

The method of comparative analysis was
used to compare the learning achievements
of the experimental and control groups.
An introductory and final control work
was conducted to determine the level of
knowledge of each group.

3. The method of using experimental tasks
— creative tasks and experiments to solve
experimental problems in chemistry are
aimed at developing students' abilities
for independent thinking, creativity and
research. Such tasks go beyond standard
laboratory work and require students not
only to follow instructions precisely, but also
to develop hypotheses, choose methods
and explain results independently. As a
result of creative assignments, students
develop not only thematic competencies
but also important skills such as planning,
data analysis, and teamwork [8].

In the lessons of this method, students were
given situational tasks, laboratory work and
practical assignments. These tasks were
designed to relate the patterns of chemical
reactions to real-life situations.

4. The advantage of using the control
and interview method is that it helps to
objectively assess the real learning process
in real time [9].

In order to assess the level of students'
mastering of educational material using
this method, their activity and interest in
performing tasks were monitored during
the lesson.

These methods help to diversify the learning
process and increase students' motivation to
learn chemistry through active participation
in experimental activities.

Experimental tasks should be organized to
gradually increase the functional literacy
level. As for the task project structure, it is
necessary to choose the task type. In our
case, experimental tasks include situational
tasks, creative tasks, and laboratory tasks.
As for the complexity gradient, moving from
the basic task of testing basic knowledge to
more complex multilevel tasks that require
gradual generalization and evaluation.
Perhaps we are also better off keeping
relevance in context, using a specific plan
that makes the work relevant, and requiring
a combination of chemistry with everyday
practice.
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The methodology for constructing
experimental assignments incorporates
a structured approach that combines a
variety of activities, specific educational
objectives, and real-world relevance. By
adding a variety of activities to a detailed
answer guide, teachers can not only improve
functionalilliteracy but also create a learning
environment that prepares students for the
practical application of chemistry.

Results

One of the main goals was to organize
the educational process of elective
chemistry lessons aimed at the formation
and improvement of students' functional
literacy abilities. Using these techniques, we
compiled a series of experimental tasks and
their correct answers to improve students'
functional literacy in chemistry and worked
on integration into the plans of elective
lessons. A brief elective lesson plan and an
elective lesson plan for 10th grade on the
topic “The regularities of chemical reactions”
were developed as experimental tasks to
help improve students' functional literacy.
To study the effectiveness of the work done,
the following work was carried out:

During the research on the effectiveness of
the tasks used in the lessons of the elective
course for the development of functional
literacy of students in chemistry, 24 children
in the 10th grade were obtained. We divided
the students of this class equally into 2
groups and considered the first group as
a research group and the second group as
a control group. Both groups were given
the same theoretical training followed by
additional training. The control group was
given simple daily assignments and reports.
Theresearch group was given elective course
lessons (with experimental assignments).

The theme of the elective class: «The
regularities of chemical reactions».

The course objective is to improve students'
functional literacy in chemistry through
experimental assignments and problem-

solving.

1. To develop knowledge: teach to study
the basic regularities of chemical
reactions and to determine the
conditions affecting the reactions
course.

2. To develop logical thinking, the ability
to discuss experimental data and apply
knowledge in practice.

3. 3. To develop as a person: develop
responsibility, accuracy, and teamwork
skills.

Topics and lesson plan:

Subtopic 1. the main types of chemical
reactions and their classification.

theoretical introduction to the reactions
classification;

practical work: classification of chemical
reactions examples by types.

Subtopic 2: factors affecting the reaction
(catalysts, temperature, pressure)

discussion of the different factors
affecting the rate and direction of
reactions;

experiment: studying the catalyst effect
on the decomposition of hydrogen
peroxide.

Subtopic 3: redox reactions

repetition of redox reactions;

lab work: identifying the oxidizing agent
and reducing agent in a reaction.

Subtopic 4: patterns of energy change in
chemical reactions

study of exothermic and endothermic
reactions;

experiment: control of temperature
effect on solubility of different salts in
water.
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Table 1. Experimental tasks and laboratory work

Questions and answers

Ne Laboratory task

Question Answer

1 Conduct a neutralization reaction of
sodium hydroxide with hydrochloric

1. What role does
temperature play in a

Temperature affects the rate
of a reaction and can change

acid and determine the heat effect reaction? its heat effect.
reaction.
In the work process, it is necessary to : i izati

p b Y 2. Why is a During a neutralization

determine the mass of solutions and
measure the temperature before and
after the reaction. Calculate the heat
effect by the formula Q = mcAT.

neutralization reaction
exothermic?

reaction, energy is released
as heat as stable products
are formed.

2  Study of the catalyst effect on the
rate of decomposition of hydrogen
peroxide.

1. What function does a
catalyst perform?

The catalyst does not
participate in the reaction,
but it speeds up the reaction.

Comparison of the compound
decomposition time in the process
with and without catalyst.

2. Does the addition of
a catalyst change the
final product size?

No, the catalyst does not
affect the production of the
product, only the rate.

Tasks and solutions for calculation:

Task 1. If the heat effect is 890 kJ/mol,
calculate the amount of heat released by the
combustion of 12 g of methane.

Solution: Molar mass of CH4 = 16 g/mol.
Methane substance content: n =12g /16 g/
mol = 0.75 mol. Q = 0.75 mol x 890 kJ/mol =
667.5 KkJ.

Answer: 667.5 kJ.

Task 2. If it is known that 200 kJ of heat is
released during the neutralization reaction,
determine the amount of substance with
a mole measure. The heat effect of the

reaction is 114 kJ/mol.

Solution: n = Q / AH = 200 kJ / 114 kJ/mol =
1.75 mol.

Answer: 1.75 mol.

Task 3. Determine the mass of zinc required
to produce 5 liters of hydrogen for the
reaction Zn + 2HCI » ZnCI2 + H2.

Solution: V(H2) =51, Vm = 22.4 |/mol, n(H2) =
51/22.41/mol = 0.223 mol. The mass of Zn = 0.

Answer: 14.5 g.
223 mol x 65 g/mol # 14.5 g.

Table 2. Situation questions and correct answers to the topic

No. Situation Question

Answer

1 In the laboratory, it was found that the

decomposition reaction of hydrogen peroxide was
too slow. What steps could be taken to speed up
the reaction? What methods of speeding up the

reaction would you recommend?

Add a catalyst, such as manganese (V)
oxide, or increase the temperature.
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2 During an experiment to dissolve salt in water,

a significant increase in the temperature of the It is an exothermic reaction in which
solution is observed. How can you explain this energy is released as heat.
effect?

e An ammonia leak h_as occurre(_:l Ina factqry. The 935 Acidic solutions such as hydrochloric acid

needs to be neutralized to avoid contamination. . )
. solution can be used to form ammonium
What substances can be used to neutralize -
3 chloride.
ammonia?

4 The amount of hydrogen produced does
Too much excess acid was used in the reaction to not change because the amount of
produce hydrogen from zinc and sulfuric acid. How hydrogen produced is determined by the
does this affect the results of the experiment? amount of zinc, but the reaction proceeds

faster.

5 When magnesium is e.xperlenced burning in The powder is magnesium oxide (MgO).
oxygen, a strong glow is observed and a white . .

) : . The glow is due to the high energy
powder is formed. What is this powder and why . . .
. released during the exothermic reaction.
does it glow?

6 A student noticed that when ammonium nitrate

dissolves in water, the temperature of the solution . . L .
- . . This is an endothermic reaction in which
drops dramatically. What reactions does this ; .
; heat is absorbed from the environment.
process belong to and what does it mean from an
energy point of view?
7 During a laboratory experiment, the interaction Hydrogerj SUIf'.d.e iz cain o el
. . . It can be identified by the pungent odor
of salt with acid resulted in the release of strong- : .
: . : of rotten eggs and the reaction with lead
smelling gases. What gas might be emitted and ; . .
; - s acetate solution, which gives a black
how can it be identified? -
precipitate.
8 An experiment was performed to extract the

precipitate from the interaction of the two
solutions. However, during repeated experiments,
the precipitate did not fall out. What could be the
reasons for the lack of precipitation?

Perhaps the concentration of the
solutions was too low, or the reaction was
hindered by extraneous impurities.

After full explanatory work with analysis
and discussion of experimental tasks for the
above-mentioned elective courses, students
ofgroup2were given questionnairesand test
tasks for the same thematic summarization.

As shown in the study results (Figure 1), it
was found by the survey that the students
of group 2 understood the topic at 30% -
completely, 45% — at the average level, 25%
below average, and showed low (65%) result

in test tasks made up of test tasks based on
situational tasks.

The 1st research group students according
to the questionnaire results found that 85%
— completely and the remaining 15% — were
at the average level and showed high results
(90%) in the performance of test tasks
composed of test tasks based on situational
tasks.
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Average research results on the topic “The regularities
of chemical reactions”

Completely Average

» il e =

Low

Identification the knowledge level by questionnaire (%) Identification of the

= Control group

knowledge level
based on test
results (%)

m Research group

Figure 1. Average research results on the topic “The regularities of chemical reactions”

Discussion

The research results analysis clearly showed
the effectiveness of using situational tasks
to improve students' functional literacy.
Based on the results of the survey and test,
significant differences in the knowledge
level assimilation by each group were
revealed.

Study group 1 proved the teaching method
effectiveness based on situational tasks. 85%
of students in this group fully grasped the
topic and 15% understood it at an average
level. In addition, they showed a high score
(90%) on test tasks. These indicators show
that situational tasks had a positive impact
on the development of students' thinking,
problem-solving  skills, and functional
literacy. The content and structure of the
tasks presented in the learning process
facilitated the integration of students'
knowledge with experience and deep
understanding of the topic.

On the contrary, the results of research
group 2 indicate the absence of such an
approach. Only 30% of the students in
this group fully grasped the topic, 45%
understood it at an intermediate level, and
25% at an intermediate level. At the same
time, the results of test tasks (65%) showed a
low level of skills in applying their knowledge

in practice. This indicates that the traditional
teaching method is not sufficient for the
development of students' functional literacy.

Analyzing the results, there are several
important aspects of the methodologies
used in the study that contribute to
functional literacy. First, situational tasks
develop students' analytical and logical
thinking skills and adapt them to solving
real-life problems. Second, these tasks
promote students' interest in the subject
matter and increase their engagement
during class.

Thestudyresultsare consistent with previous
studies. Also, in other studies on the use of
tasks aimed at developing functional literacy
(e.g., Pisa and Tims' studies), problem-based
and hands-on teaching methods have been
shown to have a positive effect on improving
students' proficiency. These studies found
that the use of case-based tasks not only
improved students' knowledge but also
enabled them to develop their life skills
oy

In [12-14], the authors also used situational
tasks and showed their effectiveness in
improving the functional literacy. Thus, our
results confirm and complement existing
research, and further prove the importance
of situational tasks for improving functional
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literacy. Such tasks help to prepare students
for real-life situations and apply the
acquired knowledge in practice. Therefore,
a widespread application of the Chemistry
teaching method based on situational tasks
is suggested in schools. This methodology,
in addition to increasing the students’
knowledge level, allows them to adapt to life
and increase their interest in the subject.

Conclusion

It has been verified that the experimental
tasks application in elective chemistry
courses is an effective tool for developing
students' functional literacy. Such tasks
assist in developing critical thinking, data
analysis, and problem-solving skills, which
are important components of functional
literacy. As the practice of these tasks
shows, they significantly increase students'
interest in the subject, help them to better
understand chemical concepts, and develop
practical skills necessary for their successful
application in everyday life. Thus, the
application of experimental tasks is aimed
not only at the development of knowledge
but also at the formation of skills that
contribute to the students comprehensive
development, which is especially important
in  the modern educational process
conditions.
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XUMMA NoHiHeH aNeKTUBTI cabaKTapaa oKyLwbllapablH
$YHKUMOHANAbIK cayaTTbi/IbIFblH apTTbipyFa HerisgenreH
3KCMNEepPUMEHTTIK TancblipManapAbliH KONAAHbINYbIH 3epTTey

PamasaH X.P.”*, Myca6aeBa B.X.2
2 AcTaHa xanblKapanblk yHUBepcuTeTi, ACTaHa Kanachl, KasakcTaH

@ AHpaTna. by Makana XMMus naHiHeH 31eKTUBTI cabaKrapaa oKyLblnapablH GYHKLMO-
HanAblK cayaTTblNbIFbIH aPTTbIPY MaKcaTbIHAA SKCMEPUMEHTTIK TancbipManapablH, Kos-
OaHbINyblH 3epTTeyre apHanfaH. ®yHKUMOHaNAbIK cayaTTbiNblK, — OKyLUblNapablH anFaH
GiniMaepiH KyHOenikTi eMipae kKongaHy KabineTi, CbiH TypFbICbiHAH oMnay, e34iriHeH
WelwiM Kabbinmay AaFoblnapblH AaMblTyaarbl MaHbi3abl dakTop. Makanaga dyHKLMO-
Hanablk cayaTTblbIKTbl apTThlIPYAbIH o4icTeMENiK Tacingepi YCbIHbINbIM, XUMUS MaHiH-
e Taxipubenik cabakrapablH peni TasnKbinaH4bl. 3epTTey 6apbiCbiHAa OKYLUbINAPAbIH,
MaHAOiIK YKaHe »annbl BiNiKTiNIKTepiH AaMbITyFa bikMan eTeTiH HaKTbl TancbipManap yii-
rinepi 6epinai. CoHbIMeH KaTap, Makanaga ¢yHKUMOHANAbIK cayaTTbibIKTbl KarnbinTa-
CTbIpY YLWIiH MHTEPaKTUBTI aaicTepi KonaaHy, XMMUAbIK SKCMEePUMEHTTEPAI eMipiK
yKargannapMeH 6arnaHbICTbipyablH TUIMAINIM TangaHFaH. 3epTTey HaTMKenepi akcne-
PUMEHTTIK TancblpManapablH OKylblNapabliH Teopuanblk, 6iniMiH Toxipnbene Konaa-
Hy KabineTiH »XaKcapTyFa bikMan eTeTiHiH KepceTTi. ABTOp OKyLUblNapablH cabakKka Kbl-
3bIFYLUbINbBIFbIH @PTThIPY, LWblFapMaLLlblfbiK KaBiNneTTepiH OaMbITy KaHe FbibIMFa aereH
OH, K&3KapacblH KanbINTacTblpy MakcaTblHAA HaKTbl 84iCTeMENiK YCbIHbICTap YCbiHaAbl.
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2. MOHOEPAI OKbITY S[ICTEMECI

P

Byn Makana xmMma naHi MyFanimaepiHe, 6iniM 6epy canacbiHOarbl 3epTTeyllinepre
»KoHe OKyLLblNnapablH GYyHKUMOHaNObIK cCayaTTbi/IblFbIH apTThipyFa Myaaesni MaMaHgapra
apHanfaH.

KinTTi cespep: dyHKUMOHaNObIK cayaTTbiNbIK, XMMUA cabakTapbl, SNeKTUBTI cabakTap,
SKCMEPUMEHTTIK TancblpManap, oaicTeMenep, XUMUAMNbIK pPeakuManapabliH — 3aH-
ObINbIKTapbl, CUTYaLIMASbBIK CYPaK,

N3yuyeHUe NnpuMeHeHUs aKcnepuMeHTasibHbIX 3agaHun,
OCHOBaAHHbIX Ha NOBbILLEHUU d)yHKLIMOHaﬂbHOﬁ rpaMoOTHOCTHU
y4dallumnxcoa Ha 3/1eKTUBHbIX 3aHATUAX MO XUMUUN

PamasaH XX.P. ¥, Myca6aeBa B.X.2
2 MexayHapoaHbIN yHBepPCUTET ACTaHa, I ACTaHa, KasaxcTaH

B

AHHOTauma: [laHHaa cTaTbd MOCBSALLEHa U3YyYEeHMIO MPUMEHEeHUs SKCNepUMeHTalbHbIX
3a0aHMM  C Uenblo MOoBbiWEeHUS @YHKLUUMOHANbHOM PaMOTHOCTU  y4dallMxcs Ha
3MEKTUBHDBIX 3aHATUAX MO XUMUU. DYHKLUMOHANbHas rPaMOTHOCTb-BaXKHbIWM daKTop
B Pa3BUTUM Y YYALLUMXCA YMEHUA NMPUMEHSTb MOosyYeHHble 3HaHUA B MOBCEOHEeBHOMN
YKU3HW, HABbIKOB  KPUTUYECKOro  MbILU/IEeHWs, CAaMOCTOSTENIbHOrO  MPUHATUA
peweHunn. B cTtaTbe Obiv MpennoXeHbl MeToguMyecKkue MoAXOoAbl K MOBbILEHUo
PYHKLMOHANMbHOM MPaMOTHOCTUK, 06Cy»KAeHa PO/b MPAKTUYECKUX 3aHATUN MO XUMUN.
B xoge nccnenoBaHma 6binM JaHbl KOHKPETHbIE MpUMepbl 3a4aHuI, CMoCcoBCTBYOLLMX
PasBUTUIO MPeOMEeTHbIX U OBLWMX KOMMeTeHUMIN ydaumxcsa. Kpome Toro, B cTaTbe
npoaHanmanpoBaHa 3PPEKTUBHOCTb WCMOSb30BAHUA UMHTEPAKTUBHbLIX METOLO0B
onsa  GopMMpPOoBaHUA  GYHKLMOHANMBHOM PAaMOTHOCTK, CBA3bIBAHUA XUMUUYECKUX
3KCMEPUMEHTOB C YXM3HEHHbIMU CUTyaUMAMK. Pe3ynbTaTbl MCCegoBaHMA MoKasanu,
UTO DKCMepMMeEHTasbHble 3aaHUNA CMOCOBCTBYHIOT YTyULLEHUIO CMOCOBHOCTU yYallmMXca
MPUMEHATb TeopeTUYecKre 3HaHUA Ha MpakTuke. ABTOp MpedslaraeT KOHKPETHble
MeToauYecKe peKoMeHa4aumMm C LeNbio MOBbILLEHNA MHTepeca y4aluUxcs K 3aHATUAM,
PasBUTUA TBOPYECKMX CMocoBbHOCTEN U GOPMUPOBAHUA MO3UTUBHOIO OTHOLIEHUA K
Hayke. OTa CcTaTbs NpPefHasHadyeHa ona yynTenem xmMMmm, nccnegosatenen B obnactum
0bpa3oBaHMA U CNeLnanncToB, 3aMHTEPECOBAHHbIX B MOBbIWEHUM PYHKLMOHANbHOM
rPaMOTHOCTM yYaLLMXCA.

KnioueBble crioBa: GyHKLMOHaNbHasA MPaMOTHOCTb, YPOKM XMMUU, SNEKTUBHbIE 3aHATUS,
3KCMNepUMeHTanbHble 3afaHuga, METOOMKM, 3aKOHOMEPHOCTU XMMUUECKUX peakLumit,
CUTYaUMOHHbIM BOMpPOC.
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