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This article presents insights into the pedagogical significance of environmental education for school
students, organized through the teaching of two core scientific subjects—chemistry and ecology. The
emphasis extends to the broad implementation of environmental education across various types of
secondary schools nationwide, along with the proactive initiation of numerous projects to address
environmental challenges, which are undeniably one of the most pressing issues of our time.

Many scholars remain dissatisfied with the current state of research on this topic. Therefore, a review
of the works of prominent researchers who have studied environmental education within the school
chemistry curriculum was conducted, along with an analysis of the methods and approaches tested in
scientific studies. The article explores the ways in which the younger generation, starting from school age,
can be instilled with habits of environmental protection and respect for the natural world. In the context of
explaining the importance of the environment to students, the paper outlines strategies for preventing many
pressing issues at both local and national levels through the development of environmental awareness and
knowledge. Furthermore, the article presents a comprehensive analysis of research conducted among 8-
grade students at the A.Navoiy Gymnasium-School No.13. This investigation monitored students’ active
participation in general chemistry classes, assesses their individual abilities, and assigns tasks tailored to
their specific skills. At the conclusion of the pedagogical experiment, students are asked to revisit the
guestionnaires they completed at the study’s baseline, facilitating a thorough comparison of the pre- and
post-study results.
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XUMUA NBHIH OKbITYAA OKYLULINTAPFA 3KONOrnAnbIK 1M BEPYAIH MAHbI3bI

XKbinbicbaesa [TH.* — mexHuka fbinbiMOapbiHbiH KaHOUOambl, OoueHm, Koxa Axmem Scayu
ambiHOarbl XarnbikapalblK Kasak-mypik yHugepcumemi, TypkicmaH K., KazakcmaH Pecriybrnukacail.

Hypmamoea 3.A. — mazucmpaHm, Koxa Axmem Scayu ambiHOarbl XarnbiKaparnbiK Ka3ak-mypik
yHusepcumemi, TypkicmaH K., KazakcmaH Pecriybrnukaceil.

XKbinbicbaesa A.H. — xumus foinbimOapbiHbiH kKaHOUGamsi, doueHm, ©36ekani XoHibekos ambiHOarb!
OHmycmik KazakcmaH nedazozaukarbiK yHusepcumemi, LLbimkeHm K., KazakcmaH Pecriybrukaceil.

Capbaesa I'T. — mexHuUKa fbinbiMOapbiHbIH KaHOUdamebl, doueHm, Koxa Axmem Slcayu ambiHOarbl
XarnbikaparnblK Ka3ak-mypik yHueepcumemi, TypkicmaH K., KazakcmaH Pecriybrnukacsil.

Makanada xannbl 6iniM 6epemidH opma MeKmern OKyWwbliapbiHa €Ki Ipi fbiibiM — XUMUS MOHIH
aKornoausiMeH baliflaHbicmbipa OMbIPbI OKbIMY apKbifbl OKyWhblapra akonoausnsik 6inim 6epydiH nedazo-
auKasnblK MaHbI3bl myparnbl akrnapam b6epineeH. EnimisdiH xannbi 6irnim 6epemid 6apnbik munmeai
mekmenmepiHOe 3konoeusnsik binim b6epyee epekwe Haszap aydapbinibin ombip. CoHbiMeH b6ipae,
aKomnoausinbiK npobnemanapdbiH andbiH any MakcambsiHOa KermezeH xobasap iCKe acblpbifibii Xambip.
Okonoeusnblk npobrnema Kasipai KyHOeai e3ekmi macenenepdiH 6ipi 6onbin ombipraHObirbl 6eneini. Ken-
meeeH ranbiMOapdsl da byn makbipbin monfaHObipmal Kolmadsl. Con cebenmi Oe, benaini ranbimMdapObiH
Mekmernme Xumusi KypcblHOa akomnoausisnblK binim 6epy myparbi 3epmmeeeH eHbekmepiHe Wory xacaribirl,
fblIbIMU-3epmmey 6apbicbiHOa chbiHan KepeeH adic-macindepiHe manday xacandbel. KeliHai ypriakmbiH
Mekmen KabbipracbiHaH 6acman maburfammbl Kopfayfa, €3 opmacbiH Kypmemmeyze OarObliiaHObIpy
Jondapbl KapacmbipbliiraH. Mekmen oKywbliapbiHa KopwaraH OpmaHbiH MaHbI30bIbIFbIH MYyCiHOipe ombi-
pebir, 6olnapsbiHOa sKkonoausnbiK biniM Kanbinmacmeipy apKblibl Kasipai KyHOeai ay0aHObIK, MeMiekemmik
OeHeelideai kernnmeeeH akmyandbl macenenepliH MmyUiHiH wewy xondapbl KapacmbipbliraH. COHbIMEH
Kamap, Mmakanala ©.Hayau amsbiHOarbl Ne13 mexkmen-aumMHa3usiCbiHbIH 8-Wbl ChIHbIM OyWhbliapbiHa
XKypeidineeH 3epmmeyrnep HomuxxenepiHe manday xacarsnbiHFaH. 3epmmeydi OKywblnapdbiH Xasrbl XUMUS
cabarbiHa KaHwarnbiKmbl 6ericeHe KambicynapbiHa, Xanrnbl myrnfFanbiK KabinemmepiHe 6akbinay xypaisyoeH
6acman, epi Kapal 6inim anyuwbinapObiH KabinemiHe 6alinaHbicmbl maricbipMmanap YcbiHbindbl. ledazoau-
KarnblK 3KCrepuUMeHm COHbIHOa OKywblnapra 3epmmey xypeidydiH 6acmarkbl Ke3eHiHOe bepinzeH cayar-
Hamarnap eKiHwWi pem yCbIHbIbIA, 3epmmeydeH OypbiHfbl XoHe KeliHai Homuxernep carnbicCmbipbiriob.

TyliHOi ce30ep: xumus, FfblbIMU-3EPMMEY XYMbICbl, KOpwaraH OpMmaHbl KOpfay, 3KOM02us,
9KOMo_2USNbIK birliM.

3HAYEHUE 3KOJIOTMYECKOIo O6PA30BAHUA YYALLUXCA B NPENOOABAHUN XUMUN

XKbinbicbaeesa IH.* — kaHOudam mexHUYeCKUX HayK, doueHm, MexOyHapOOHbIlU Ka3axCcKo-mypeukul
yHUsepcumem umeHu Xo0xu Axmeda Scasu, e. TypkecmaH, Pecriybrniuka Kazaxcman.

Hypmamosa 3.A. — mazucmpaHm, Mex0OyHapodHbili Ka3axCKo-mypeukull yHugsepcumem UMeHU
Xodxu Axmela Slcasu, 2. TypkecmaH, Pecrniybniuka Kazaxcmar.

XKbinbicbaesa A.H. — kaHOuGam xumudeckux Hayk, OoueHm, KOxHo-KazaxcmaHckul nedazoaudeckudl
yHUsepcumem umeHu ©36ekori XKoHibekos, a. LLibimkeHm, Pecrybnuka Kazaxcman.

Capbaesa IT. — kaHOuGam mexHUYeCKUX HayK, doueHm, MexOyHapOoOHbIlU Ka3axcKo-mypeuykud
yHusepcumem umeHu Xodxu Axmeda Hcasu, 2. TypkecmaH, Pecriybriuka KazaxcmaH.

B 0OaHHOU cmambe npedcmasneHa UHGopmayusi 0 nedacoc2u4eCKOM 3Ha4eHUU 3KOI02UYeCcKo20
0bpazosaHusi WKOMbHUKO8, Op2aHU308aHHO20 nymem rperodasaHusi 08yX OCHOBHbIX NMPedMemos HayKu —
xumuu u 3komnoeuu. Ocoboe sHUMaHuUe yderiiemcsi 3K0f02u4ecKkoMy 0bpa3oeaHUr0 80 8cex sudax obuje-
obpaszosamersibHbIX WKO cmpaHbl. [lodyepkusaemcs, 4mo peanudyemcs MHO20 MPOEeKMOo8, HarnpasneHHbIX
Ha npedomepawjeHue aKosoaudeckux rnpobnem. Ms3eecmHo, 4mo 3konoau4vyeckasi npobnema — odHa U3
akmyarsbHbIX meM Ha Ce200HAWHUl OeHb. MHoaue ydeHble He ydoernemeopeHbl uccredoeaHUsIMU Ha
OaHHyto memy. [Mosmomy 6binn riposedeH 0630p pabom U3BECMHbIX YYEHbIX, U3yYyasWux 3KO02u4ecKoe
obpa3zosaHue 8 WKOIbHOM Kypce XUMUU, @ makKxe rpoaHanu3uposaHbl Memoob! U nodxodkl, anpobuposaH-
Hble 8 x00e Hay4HbIx uccredosaHull. Paccmampuearomesi criocobbl, nocpedcmeom Komopbix rnodpacmaro-
wee rokosieHuUe, Ha4uHasl co WKOJIbHbIX JIem, Mpu8bIKaem K oxpaHe rpupoolbl, y8aXeHUI K OKpyxxarowel
cpede. B pamkax obbsiCHeHUsT 3Ha4UMOCMU OKpyxxaroulel cpedbl WKOMbHUKaM, npueodssmcs nymu rpe-
domepalueHusi MHo2UX akmyarsibHbIX pobsieM Ha MeCcmHOM U 20CydapCmeeHHOM YPOBHSIX rymemM ¢hopMu-
po8aHusl 3Koroeudeckux 3HaHul. bonee moeo, 8 cmamee bbiniu nMpoaHanu3upo8aHb! pe3ysibmamal Uccrie-
doeaHuli, MPo8edeHHbIX C yHauuMucs 8-x Kraccos wkorbl-eumHasuu Ne13 umeHu A. Hasou. UccnedosaHusi
Ha4yanucb ¢ HabrrdeHus1 3@ aKmMUBHOCMbIO yYaluUXCS Ha ypoKe Xumuu, Ux obwumu TUYHOCMHbIMU Crlocob-
Hocmsamu. [anee 6binu ripednoxeHbl 3adaHus, pacrpedesieHHble 8 COomeemcmeuu ¢ Ypo8HEM Crocob-
Hocmel yyaujuxcsi. B koHUe neda2oa2uyecko20 3KcriepuMeHma aHKemsbl, 8bl0aHHbIe yYeHUKaM Ha Hadallb-
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HOM 3marie uccnedoeaHusi, NPedbsernsnuUChL MOBMOPHO, C UENbH CpasHeHUs pe3yrbmamos 00 U rocre
uccnedosaHusl.

Knroyeeble cnioea: xumusi, Hay4yHo-uccriedoeameribckasi paboma, oxpaHa okpyxarowel cpeobi,
3K0/102Usl, 3Kolo2udeckoe obpasosaHue.

Introduction. The intricate interdependence between humanity and the natural environment repre-
sents an intrinsic and inseparable system. Presently, human intellect has engendered a myriad of innovative
advancements and novel processes, leading to the introduction of novel terminology within the global
discourse. Nevertheless, it is evident that the advancement of these technologies must be undertaken with
due diligence to prevent adverse impacts on the environment. The deleterious consequences borne by the
natural world reverberate profoundly within the fabric of human existence. Environmental issues have
transcended mere national borders, assuming a global prominence, thereby compelling international leaders
to collaboratively address the manifold challenges arising from environmental calamities. Consequently,
numerous nations have enacted comprehensive legislative measures and initiatives designed to safeguard
the environment, encompassing the mitigation of deforestation, the establishment of robust recycling
mechanisms, and the prudent management of waste disposal systems.

Several laws have been adopted in Kazakhstan because of many activities carried out while solving
environmental problems. For example, in 2002, the law on environmental education was adopted into the
state education program [1]. Furthermore, the “Ecology” segment has been seamlessly integrated into the
Republic of Kazakhstan’s Code pertaining to the Special Protection of the Environment. This legal framework
prioritizes environmental preservation, with a specific focus on ensuring an environment conducive to the
well-being of the populace while concurrently safeguarding the diverse flora and fauna [2]. Article 181 of the
Environmental Code explicitly underscores the paramount objective of environmental education and
enlightenment, which is to cultivate an active civic disposition firmly grounded in the tenets of sustainable
development and heightened ecological consciousness [3]. Consequently, the imperative of conserving our
environment is firmly rooted at the individual level. Profound strides towards environmental preservation may
be achieved through the conscientious execution of seemingly mundane daily practices, such as the
judicious disposal of waste materials, abstaining from behaviors that engender environmental contamination,
refraining from the destructive manipulation of arboreal vegetation, nurturing ornamental horticulture, and
assiduously upholding personal hygiene and cleanliness. Within the contemporary academic milieu, the
cultivation of an ardent affection for the environment, the inculcation of reverence for our surroundings, and
the development of a profound reverence for the natural world constitute an overarching pedagogical
imperative. One of the main tasks of the modern teacher community is to inculcate love, respect, respect for
the environment among the younger generation at schools. Environmental education has yielded a discer-
nible impact, catalyzing the emergence and development of pivotal concepts within the cognitive landscape
of students. Specifically, this educational paradigm has engendered the cultivation of multifaceted constructs
such as environmental literacy, environmental culture, and environmental consciousness within the
intellectual purview of the learners.

It is well-established that environmental catastrophes serve as catalysts for alterations in natural
phenomena and the hastening of various processes [4, p. 1685]. For instance, the rapid thawing of colossal
glaciers is attributed to the annual escalation of global mean temperatures, signifying the acceleration of the
global warming phenomenon. These processes, in turn, precipitate profound climatic transformations within
the natural world. The pertinence of environmental education is intrinsically intertwined with the existence of
ecological disaster zones within the country. To illustrate, West Kazakhstan residents are deeply concerned
about the predicament of the Aral Sea, while other regions grapple with the environmental transgressions
associated with military installations and industrial enterprises failing to adhere to environmental stipulations.
Simultaneously, major urban centers such as Almaty, Karaganda, and Shymkent contend with a
contemporary predicament characterized by an overabundance of toxic gases in the atmosphere, largely
attributable to the phenomenon of artificial fog [5]. Ecological knowledge represents a vehicle for the
augmentation of human consciousness, the broadening of perspectives on life, and the augmentation of
curiosity and inquiry regarding the natural world and its intricate phenomena [6, p. 93]. Given the salience of
this subject matter, elucidating to students the genesis of prevailing environmental issues and the pivotal role
played by chemical science in their resolution stands as a paramount objective of this research endeavor.
Consequently, the overarching aim is to scrutinize the most efficacious pedagogical methods for instructing
students about the preservation of the natural environment, promoting its cleanliness, and ensuring its
welfare for the benefit of all.

Chemical education plays an important role in the development of mankind. By connecting chemical
education to a more complete understanding of the world, people will be able to solve environmental
problems more effectively [7, p. 2910].

Environmental education has a rich historical lineage, with its origins traceable back to antiquity,
spanning from the 9" to the 15" centuries. Visionaries such as Makhmud Kashkari, al-Farabi, Zhusip
Balasaguni, and Akhmet Yassawi, among others, were early luminaries who exhibited a deep concern for the
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dynamics and forces governing the natural world. Notably, scientists like Zh. Aymautov and A. Baitursynov,
as well as the architects of national education, contemplated the imperative of environmental education in
their respective eras. However, the course of history withessed a shift in human actions, where the
detrimental impacts on the natural environment prompted the emergence of concepts like “ecology” and
“ecological problems” [8, p. 22]. Both foreign scholars, such as Usova A.P., Vinogradova N.F., Poddyakov
N.N., and domestic luminaries like Zh. Yanbayev, A. Beisenova, and E. Mambetovna, have offered valuable
insights into the realm of environmental education. Additionally, educational institutions draw inspiration from
the invaluable works and methodologies crafted by scholars affiliated with the Ybyray Altynsarin Kazakh
Academy of Education, in the domain of environmental education for students [9, p. 75]. G. Kokibassova, in
her comprehensive exploration of environmental education for schoolchildren, has delved into the
contemporary significance of this field. She has proposed a pedagogical framework encompassing multiple
instructional approaches, with the culmination of this educational process culminating in the assessment of
substantial positive outcomes achieved by students [10, p.110]. At its core, ecological education seeks to
elucidate the most efficacious pathways for harmonizing society, nature, and the environment, thereby
imparting these insights to the younger generation. Through the incorporation of environmental education
within the chemistry curriculum, students gain a profound appreciation for the pivotal role of chemistry in
human existence. This educational endeavor underscores the imperative of responsible resource utilization
and sustainable practices, equipping students with the knowledge to wield their understanding judiciously.

Non-stop chemical and environmental education encompasses several fundamental directions, which
are as follows:

— Based on chemistry, exposing the harm caused by dead and living nature and the phenomena that
occur between them.

— Combining chemical and ecological concepts with the system of other natural sciences with the
help of environmental aspects of chemical science.

— Detailed disclosure of harmful and useful aspects of substances obtained because of chemical
experiments.

— The use of materials in the formation of chemical and environmental concepts in the region.

These multifaceted directions in non-stop chemical and environmental education collectively serve to
cultivate a comprehensive and well-rounded understanding of the interplay between chemistry and the
environment, thereby empowering learners to make informed decisions that contribute to the preservation
and sustainable management of our natural world.

The primary objective of chemical and ecological education for young children is to impart an
understanding of the detrimental consequences arising from scientific and technological advancements, as
well as natural phenomena, on living organisms. This educational endeavor strives to nurture an awareness
of strategies for mitigating such harms, devising preventive measures, and fostering a commitment to lead a
healthy lifestyle that safeguards both personal well-being and the environment [11, p. 6]. The acquisition of
ecological knowledge during the formative years exerts a profound and enduring influence on the cognitive
development of students. Consequently, it is imperative to recognize that the knowledge assimilated by the
younger generation is not rigidly fixed but rather dynamic and subject to ongoing growth and refinement. This
pedagogical journey is characterized by distinct stages, as elucidated in the table below: (Figure 1).

__ Kindergarten and Preschool
Education

Stages of Environmental 1 __

Education — Secondary School

| Higher Education Institutions

Picture 1. Stages of Environmental Education
Goal and objectives. The purpose of the study is to provide environmental education and upbringing

for students by effectively organizing extracurricular activities in chemistry at a secondary school and
developing environmental literacy.
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The main tasks:

— as a result of effective organization of extracurricular activities in chemistry, to teach students to
save time and work productively;

— to develop respect for the environment through teaching chemistry related to ecology;

— to comprehensively explain to students current environmental situation, its causes and
consequences, and ways to prevent it, and to motivate each student to save nature.

Scientific novelty.

— Improving the teaching of chemistry in secondary by providing students with effective material and
differentiating the best methods for quality education during the research process;

— Increasing students’ interest in chemistry by organizing extracurricular activities and helping them
understand the importance of chemistry in our lives.

Materials and methods. Throughout the course of the investigation, a diverse array of educational
resources was made available to the school’s students. The selection of these materials was intricately
tailored, considering the outcomes of previous assessments, as well as the individual characteristics and
learning capacities of each student. Furthermore, a stringent commitment was upheld to source materials
exclusively from authoritative and reputable outlets of information, ensuring strict adherence to textbooks
sanctioned in alignment with the state's educational framework.

It is a well-recognized fact that the realm of educational pedagogy encompasses a multitude of diverse
approaches. However, the caliber of knowledge imparted to students is intrinsically linked to the judicious
selection of teaching methodologies and the way classes are conducted. In the context of this study involving
schoolchildren, a methodical approach was employed, involving the careful grouping of students. This
approach facilitated individual students' opportunities to showcase their knowledge, engage in independent
work, collaborate within small groups, and foster closer interaction among peers. Concurrently, clear
directives were provided, accompanied by illustrative examples of problematic scenarios. The integration of
information technologies played a pivotal role in this pedagogical framework, notably with video presenta-
tions. These videos effectively harnessed modern technology to elucidate pressing environmental concerns,
areas afflicted by disasters, and the resultant impact on the natural world. To stimulate the logical
development of students' cognitive faculties, various activities such as environmental reports and related
tasks were thoughtfully incorporated into the instructional process.

The work was carried out in grades 8 “A” and 8 “B” of the A.Navoiy Gymnasium School No.13 in
Turkestan. The knowledge of pre-school students was tested using test results and reports. According to the
results of the study, 8 “A” classes were taken as a group of experiments. For 8th-grade students, a range of
environmental topics was introduced, distinct from the subjects delineated by the state's educational
standards. The objective of incorporating these topics was twofold: first, to furnish students with fresh
insights during their lessons, and secondly, to cultivate a broader perspective and heightened awareness.
Consequently, by presenting captivating and relevant information, students’ innate curiosity is piqued,
rendering the study of natural phenomena engaging and problem-solving regarding environmental issues
becomes an intuitive process. Below, a table has been compiled featuring select headings along with
accompanying illustrative examples (Table 1).

Table 1. Additional subheadings recommended for 8t"graders

No Fixed subject of the lesson Subheadings with ecological content
1 Chemical reactions. The effect of combugtlon reactions on oxygen gas
in the air.

2. Oxygen use. Oxygen circulation in nature. Chemical reports of ecological content.

. The importance of the ozone layer in our life, its
3. Ozone. Allotropic oxygen changes.

current state.

4, Air. Air composition. Air pollution. The main sources of air pollution in the country.
5. | Sources of water pollution. Cleaning methods. Water pollutants in the city are factors.
6. The concept of gases. The effect of gases on nature.

Results and discussion. The research project was undertaken at the A.Navoiy Gymnasium School
No.13 in Turkestan. For the study, the 8 “A” class was defined as the experimental group, and the 8 “D” class
was defined as the control group. Prior to the commencement of the study, these students had demonstrated
a keen interest in their chemistry classes, actively engaging in the learning process. A pedagogical study was
conducted on the stages of identification, formation, and control. To establish a foundational understanding of
the students' perspectives on chemistry, an initial survey was administered to gauge their attitudes toward
the subject. Subsequently, research materials were thoughtfully discussed in relation to the insights gleaned
from the survey. The students were presented with a series of questionnaires, each tailored to elicit specific
information relevant to the study’s objectives as follows:
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Do you like chemistry lessons?

Are you interested in the chemical processes that are happening in nature, in the environment?
Do you think you need a chemistry lesson?

How often do you use your theoretical knowledge of chemistry in life?

How actively participate in chemistry classes?

The result of the survey is shown in the chart below. (Chart 1)
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Chart 1. The results of the survey were conducted to monitor
the interest of students in chemistry. (% indicated)

Chart 2 below shows the results of the control and experimental groups based on the questionnaire
survey. According to the conducted health improvement and testing, it can be observed that the students'
environmental knowledge is not high enough. Nevertheless, there is a high level of interest in environmental
education and upbringing. In addition, the test revealed difficulties with questions that required an

explanation of the chemistry of natural processes, the effects of certain compounds on the human body, and
the use of basic concepts in water purification, natural gas, etc.

B 3"A" grade
m 3 'D" grade

Are you interested  Are there extracur- Do you know about  Environmental
in chemisiry? ricular activities?  environmental education
education? indicator

Chart 2. Questionnaire indicator of 8 classes "A" and "D" (rating scale of answers up to 5)

The chart unmistakably reflects a pronounced level of enthusiasm among the students enrolled in the
investigated classes when it comes to the subject of chemistry. Right from the inception of the study, these
students exhibited remarkable levels of engagement in the classroom, actively initiating interactions with
their teachers and dutifully adhering to instructions. To underscore the paramount importance of the
environment in the context of human existence and the intimate interdependence between nature and
mankind, a series of tasks were thoughtfully presented to the students. These tasks, framed within an
ecological context, revolved around the utilization of chemical compounds and their ramifications on both the
human body and the broader environment. The execution of reports centered on ecological content plays a
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pivotal role in reinforcing the retention of chemical knowledge, its practical applicability in real-life scenarios,
and the visualization of intricate processes transpiring within the natural world. Furthermore, such reports
serve as a conduit for addressing pertinent environmental issues. It becomes evident that reports infused
with ecological content occupy a distinctive and pivotal position within the realm of chemistry education,
firmly tethered to the overarching field of ecology. The overarching objective of this project lies in cultivating
the students’ capacity for independent learning, nurtured through practical reporting, and in fostering an in-
depth exploration of environmental dynamics, substantiated by theoretical underpinnings.

In pursuit of this overarching objective, students were assigned a series of tasks designed to elucidate
the paramount significance of the environment in the context of human existence. These tasks were
meticulously crafted to underscore the intricate interrelationship between nature and humanity, emphasizing
the inseparable bond that exists between the two. Through these assignments, students were prompted to
explore and appreciate the fundamental role that the environment plays in sustaining and enriching human
life.

Tasks related to the consequences of environmental disasters:

In the 1950s, he took the 4™ place in the world in terms of volume. The current name is “Aral” due to
the fact that the water of the sea is drawn, and small islands are visible from the surface of the water. It will
be flooded by the rivers of Amudariya and Syrdarya. Currently, it has decreased by 8 times (8303 thousand
km2) from its previous volume (68 thousand kmz2).

1. What is the reason for this?

2. Why is birch not hot in the heat? [12]

3. What is the reason why the wolf is called “The Sanitary of the Steppe?”

Within the framework of the special state educational program designed for 8t-grade “A” classes, a
curated selection of concise video presentations has been incorporated, intended to foster the development
of ecological knowledge. These short videos, encompassing themes such as “First Chemical Concepts”,
“Hydrogen”, “Oxygen” “Acids and Salts” and “Water: Basics and Solutions” have been thoughtfully
introduced.

Of particular interest in this context is the thematic exploration of “Acids and Salts”. While acquainting
students with this subject matter, an emphasis has been placed on elucidating the pivotal roles and
significance of acids and salts within the human body. The discourse extends to underscore how the
acidification of the human body can precipitate premature and accelerated aging, thus shedding light on a
crucial health-related aspect. Furthermore, the instructional materials also broach the topic of acid rain,
providing comprehensive information to enrich students’ understanding.

To assess the influence of these video presentations, students were prompted to articulate their
reflections and insights following the viewing experience. Presented below are selected excerpts that provide
a glimpse into the content that was presented to the students, thereby cultivating an interactive and
immersive learning environment (Picture 2).

Picture 2. Screenshots from video about acid rains

The students showed their knowledge by actively carrying out the tasks. At the end of the lesson, he
expressed his opinion on the following questions.
1. What do you know about the environmental problem?
2. Which areas of the country are subject to ecological lysis?
3. Compare the ecological situation of the city and the village.
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4. Tell us what you know about the conditions that lead to ecological disasters.

5. Does the area where you live belong to the ecologically unscathed zone?

6. What work is being done to solve environmental problems?

7. What should be done to prevent environmental problems, what suggestion would you make?

8. What do you know about the damage caused by industrial sites to nature?

9. What do you know about toxic gases?

10. Do ultraviolet rays benefit?

Throughout the course of their studies, students actively shared captivating and noteworthy
information that they had independently researched in relation to the subject matter. This process not only
enriched their understanding but also fostered the acquisition of a myriad of new skills. To further invigorate
scientific inquiry and gauge the students’ sustained interest in chemistry, a secondary survey was conducted.
The results of this subsequent survey are graphically depicted in the chart below, providing valuable insights
into the evolving dynamics of the students' engagement with the subject (Chart 3).

The result of the second survey

mhighinterest ®middleinterest & low interest

5%

\

Chart 3. Results of a secondary survey of students in the class

Indefinite

areda

value area

Hot I’JIHQ area
0,05 0,01

2,763 toa=2,87

At the culmination of the experiment, a hypothesis was formulated and tested to ascertain the
reliability of any differences between the results obtained from the control group and the experimental group.
The empirical value of the studentss t-test for independent selected samples yielded a value of 2.87.
Therefore, this analysis has substantiated the proposed hypothesis, affirming the presence of statistically
significant differences between the outcomes obtained at the conclusion of the experiment.

Conclusion. This subject, extensively explored by numerous scientists, remains highly pertinent
today. Commencing at the school level, addressing environmental issues through the provision of ecological
education to young learners holds the potential to engender lasting solutions. Present-day students, who
have been nurtured with a profound appreciation for the interconnectedness of nature and society, are
poised to innovate novel approaches for environmental conservation. In the future, they will evolve into
conscientious citizens who ardently cherish and respect their homeland and the natural world.

While a plethora of methods and techniques for ecological education are available within the school’s
chemistry curriculum, it remains imperative to continually introduce students to the most efficacious and
engaging approaches. Throughout the course of this study, students’ responses to questionnaires revealed
their keen interest in future classes, evincing a positive outlook on the instructional methods employed.

Furthermore, as the study unfolded, students exhibited genuine empathy for nature and initiated
actions to protect the environment. They began by actively participating in cleaning up litter within their
surroundings, maintaining personal hygiene, responsibly disposing of used items in designated bins, and
conserving vital natural resources such as water and electricity. Notably, there was also a discernible uptick
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in ecological literacy among the students. In essence, the objectives of this study have been realized, with
students demonstrating a heightened environmental consciousness and actively contributing to the
protection of the natural world.
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This article discusses a methodology for the study of geoconflicts as an object of geoconflictology
using the example of transboundary rivers in Kazakhstan and Central Asia. The aim of the study is to
develop and test a methodology for studying transboundary rivers in Kazakhstan and Central Asia within the
educational process as an object of geoconflictological analysis, aimed at fostering students' professional
competencies in identifying, analyzing, and modeling geoecological conflicts related to the use of water
resources in transboundary regions. The research objectives include analysis of international agreements
and legal norms regulating the use of transboundary water resources; development of practical tasks for
students focused on identifying the causes and consequences of geoconflicts; implementation of a pedago-
gical experiment aimed at forming students' skills in analyzing, synthesizing, and evaluating information
using innovative teaching methods. The study presents the results of the pedagogical experiment and
identifies the key factors influencing the development of students' professional competencies in geocon-
flictology. The research highlights the importance of integrating theoretical knowledge with practical
application in geoecology, as well as the need for further development of methodologies and technologies
aimed at analysis and resolution of transboundary geoecological conflicts. The paper also underscores the
significance of using international legal regulations and predictive models in the formation of sustainable
water resources management systems in Central Asia.

Key words: geoconflictology, geoecological conflict, professional competence, transboundary rivers,
innovative teaching methods.
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