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AnpaTtna.Makanaga KasakcTaH MeKTenTepiHOe XMMUA MAHIH OKbITY yaepiciHe STEM
(Science, Technology, Engineering, Mathematics) TexHonornanapbiH eHrisyniH agictemernik
epekweniktTepi kapacTbipbinaabl. Xumna cabafbiHoa STEM-6inim 6epypniH Ma3MyHbI,
KYPbINbIMbI, KONAaHY hopManapbl MeH negarornkanblk MyMKiHOIKTepi TangaHanbl. COHbIMEH
KaTap, OKyLWblnapabliH GyHKLMOHANAbIK CayaTTbibIFbIH, 3€PTTEYLUIJIK XXoHe LblFapMallblbIK,
kKabineTTepiH fambiTygafbl STEM TexHONOrMANapbiHbIH, peni ankbiHAaNaabI.

TyuniH ce3spep: STEM TexHonorusanapbl, XUMUSAHbI OKbITY 3AicTeMecCi, NaHapanblK
B6annaHbIic, undpablk 6inim 6epy, 3epTxaHanblK >XYMbIC.

Kipicne.Ka3sipri TaHaa »xahaHgaHy MeH uudpnaHabipy XafhanbiHaa 6inim 6epy xyneciHe
KoMblNaTbIH TananTtap Tyberenni esrepyne. KasakctaH PecnybnnkacbiHbiH 6iniMm 6epy cascaTbl
OKYLUbIIAPAbIH, FbI/ILIMU CayaTTblIblFbiH, MPaKTUKabIK AaFAblIapblH XXOHE MHHOBALUASbIK
onnay kabinettepiH gamMbiTyFa bafbiTTanfaH. Ocbl TypFblaa STEM TexHoMOrnsAnapblH OKY
yAepiciHe eHri3y - 3amaH Tanabbl.XuMnNs NaHi - TeEOpUss MEH NpPaKTUKaHbl, SKCMEPUMEHT MNeH
Mogenbaeyni yNnecTipe oTbIpbiN, OKYLWbIAapAblH FbIILIMU AYHUETAaHbIMbIH KaflbinTacTbipaTbIH
Heri3ri noHaepaiH 6ipi. CoHAbIKTaH xumMnsa cabafbiHoa STEM TexHonormsnapblH KoJ4aHy
OKbITY TUIMAINIriH apTTbhIpyFa MyMKiHAIK 6epeni.

KasakcTtaH MekTenTepiHge STEM TexHonorusanapbliH eHrisyaiH, agicremenik

epekwenikrepi

1. MoHapanbIiK MHTEerpaums

Xnmuna cabafblHoa STEM TexHonorusanapbiH KoN4aHYOblH Herisri epekwenikTepiHiH, 6ipi -
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noHapanblk GanmnaHbiC. Mblcanbl:xuMnua MeH (u3nka (3Heprua anmacy, peakuyus
XKbIAAMAbIFbI); XUMUA MeH buonornsa (bnoxmmmnanbelik yaepictep);XxuMmusa MeH maTeMaTuka
(ecenTeynep, rpaukTep);XxnMmna MeH nHopMaTKa (Mogenbaey, BUpTyanabl 3epTxaHanap).

Byn Tacin okywbinapabiH 6iNiMiH XXyneneyre »)xsHe KelleHAi onnayblH AaMbITyFfa bikNana eTeqi.

2. XKobanbik >xoHe 3epTTeyLUiNiK OoKbITy

STEM TexHonormnanapbl xmmnsa cabafbiHOa »o00anblK 94iCTi KEHiHEH KONl AaHYFa MYMKIHAIK
Bbepeni. OKyLWbINap:3KONOrUANbIK xX0banap; TYPMbICTbIK XMMUS 6HIMAEpiH 3epTTey;cy, aya,
TOMbIpakK KypaMblH Tangay;XMMuUanblK MNpouecTepliH MoAenbAepiH >Kacay CUAKTHI
XKYMbICTapAbl opbiHAanAbl.MyHaanm »xobanap oKyllbllapAblH, 3epTTeYyLWiNnik gafabliapbiH
KaNbIMTacTbIPbIM, FbUILIMU SA4ICTEPAI MEHrepyiHe XafhaW »kacangbl.

3. LingppnbiK xoHe BUPTyannbl 3epTxaHanapabl nauganaHy

KasakCTaH MekTenTepiHOe MaTepuanablK-TeXHUKaNbIK 6a3a apkenki 6bonFfaHabikTaH, STEM
TexXHoNnormanapblH eHrisyge BupTyangbl 3epTxaHanapAblH MaHbI3bl 30p.BupTyangbl
Toxipnbenep:kayincis;yakblTTbl YHEMOENAI;KbIMOAT peakTUBTEPAI Ka)keT eTnenai;kypaeni
XUMUSANBIK NpoLecTepai Bu3yanmsaymsanayfa MyMKiHAiK 6epeni.byn acipece aybin mekTenTepi
YLWIiH TniMmai wewim 6onbin Tabbinaabl.

4. MyfraniMHiH, >xaHa peni

STEM TexHonorusnapbiH eHrizy 6apbiCblHOa XUMUA MYFaniMiHiH peni e3repeai.
Myfanim:6inim 6epywi FfaHa emMec, OafblTTaylwbl, KeHecCWi;oOKy YyAepiciH
yMbIMOACTbIPYLWbI;OKYLWbINAPAbIH 3€pTTeY KbI3METIH YMAecTipywi Tyafafa anHanagbl.byn
MyFasliiMHEeH aaicTeMeniK, LNGPIbIK XXoHe NaHapasblk KY3blpeTTiNikKTi Tanan eTeni.

STEM TexHonorusnapbiHbiH, XMMUA cabaFbliHOaFbl NegarormkanblK TUiMAiniri

STEM TociniH KongaHy HaTMXeCiHAe:OKYWbINapAblH, MNOHIre Kbl3blfYLWbIblIFbl
apTanbl;PYHKLUMOHANAbIK CayaTTbl/blK KaJibiMTacalbl;CblIHN XXOHE LUblFapMallbl/iblK oay
JaMnabl;HaKTbl @MipJliK Macenenepi Wwewy gafabliapbl xeTineni.

KopbiTbiHAbI.Ka3akcTaH MekTenTepiHae xuMnsa cabafbiHa STEM TexHonormsanapbiH eHrisy
- Binim 6epy Ma3MyHbIH XaHapTyAblH TUiMAiI 6afbiTbl. STEM Tacini xumMnsa nNaHiH okbiTyAa
noHapanblk 6alNaHbICTbl KYLWENTIiN, OKYyLWbIapAblH, FbiIIbIMU-3€PTTEYWIiNiK >X3He
NpakTUKasblK Ky3bIpeTTiNiKTEepiH KanbiNnTacTblipagbl.

Anpafbl yakblTTa XuMuUsa MyfanimaepiHii, STEM 6afbiTbiHAa 6inikKTiNiriH apTThipy, OKY-
94icTeMenik Kypangapabl XeTingipy XoHe undpiblk pecypcTaphbl KeHiHeH KongaHy
MaHbI3abl 606N Tabblnagbl.
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MeToaunyeckme ocobeHHocTu BHegpeHusa STEM-TtexHonoruu B odbyyeHue

XuMuM B WiKonax KasaxcrtaHa
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AHHOTaAUMA.
B cTaTbe paccMmaTpuBalTCad MeToAMuYecKne ocobeHHOCTU BHeapeHusa STEM-TexHonorumn
(Science, Technology, Engineering, Mathematics) B npouecc oby4yeHns xmMmmm B LLUKOAAX
KasaxcTaHa. [lpoaHann3npoBaHbl CcofLep>XaHuUe, CTPYKTypa, (pOopMbl MPpUMEHEeHUs u
neparorvyeckme Bo3MoXXHoCcTu STEM-obpa3oBaHusa Ha ypokax xumuu. Ocoboe BHMMaHue
yoeneHo ponun STEM-TexHONOrMn B pas3BuTum QYHKULWOHaANbHOW rpaMoOTHOCTMW,
nccnefoBaTeNbCKUX N TBOPYECKUX CMOCOBHOCTEN yYallmnXcs.

KniouyeBble cnoBa: STEM-TexHonornm, Mmetognka obyyeHus XMmMuun, MexnpegMeTHble
cBs3K, ungposoe obpaszoBaHue, nabopaTtopHasa paboTa.

BBepeHue.B ycnosuax rnobanusauumm mn uugposusaunm tpeboBaHMS K cucteme
obpa3oBaHNA CywecTBeHHO MeHsaTcAa. Obpa3oBaTenbHasa nonnTuka Pecnybnmkn KasaxcTaH
HanpaBJieHa Ha Pa3BUTME HAYYHOW FPAaMOTHOCTM y4allmxcsa, hopMmpoBaHme NpakTUYeCcKux
HaBblKOB U WHHOBALWOHHOIO MblleHUsA. B 3Ton cBA3M BHeppeHne STEM-TexHonorum B
y4ebHbIN Npouecc ABASeTCS akTyalbHOM HEOBXO4NUMOCTbIO.

XuMnsa — oanH N3 KN4YeBbiX y4ebHbIX NMpeomMmeToB, CcnocobcTByOWNX HOPMMPOBAHULO
Hay4YHOro MMPOBO33PEHMSA YHaLLMXCHA Yepe3 NMHTEerpaLmnto Teopnmn U NMPakTUKM, SIKCNepMMeHTa U
MogenupoBaHusa. NpumeHeHne STEM-TeXHONOrMM Ha ypPoOKax XMMUW MO3BOJISIET MOBLICUTb
3(phekTUBHOCTb 0By4YeHUs1 N Ka4yeCTBO YCBOEHUS 3HAHWIA.

MeTtoaunuyeckue ocobeHHoCTU BHeapeHus STEM-TexHonoruu B WwkKonax
Ka3saxcTtaHa

1. MexnpenoMeTHass MHTerpauus

OaHOM 13 KN4YeBbIX ocobeHHoCTeln npuMmeHeHns STEM-TeXHONOTUA Ha ypokKax XUMUK
ABNSAETCHA peanmnsaumns MexnpeoMeTHbIX CBA3eN, B YaCTHOCTU:XUMUA U pusmka (obmeH
SHEpPrmen, CKOPOCTb XUMUYECKUX peakuunn);xumma un buonorma (bumoxmmumyeckune
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MPOLECCHI);XUMUSA N MaTeMaTuka (pacyéTbl, rpapuknm);xmummsa mn wunHbpopmaTmnkKa
(MopennpoBaHue, BUPTyanbHble nabopaTopuu).baHHbIN noaxon cnocobcTByeT
cucTeMaTm3aumm 3HaHWUM yYalMXCa U Pa3BUTUD KOMMJIEKCHOIO MbILUIEHUS.

2. NMpoekTHOe n uccnenpoBaTesibCKoe obyyeHue

STEM-TexXHOJIOrnmn Co34atoT YC/0BUSA AJIS LNPOKOrO NMPUMEHEHUSA MPOEKTHOro MeToaa Ha
YPOKaxX XUMUU. YYallMecs BbIMOJIHAIOT:OKOJOrMYeckme npoeKkThbl;UCcCneoBaHnss ObiTOBbIX
XUMUYECKUX CPeliCTB;aHa/ M3 coCTaBa BOAbl, BO3AYyXa W MOYBbLI;MOAEIMPOBAHMNE XUMMNYECKINX
npoL,eccos.

Takaa nesaTeNbHOCTb OPMUPYeT UCCenoBaTebCKMUe HaBbIKM U CNOCOBCTBYET OBMAaLEHUI0

Hay4YHbIM MeTOOdaMW NMO3HaHUA.

3. Ucnonb3oBaHne LNEPPOBLIX U BUPTyasbHbIX labopaTopmii

B ycrioBusix HEpaBHOMEPHOIro MaTepuasbHO-TEXHMYECKOro obecrnevyeHmns WwKoa KasaxcTaHa
ocoboe 3HaveHue nNpuobpeTaeT NCMONb30BaHNE BUPTYaslbHbIX labopaTopuin. BupTyasbHbie
3KCMNEePUMEHTbI:ABNSATCA 6e30MacHbIMIK;MO3BOJISAIOT 3KOHOMUTL y4ebHoe BpeMs;He TpebytoT
OOPOrocTosiWMX peakTUBOB;00ecneyYnBaloT BU3YyanM3auUIO CJOXHbIX XUMUYECKUX
npoL.eccoB.2To 0COOEHHO aKTyasibHO ANA CENbCKUX LUKOJI.

4. HoBas posab yuyntens

B npouecce BHegpeHunsa STEM-TeXHONOrMn MeHAaeTCcs posib yunTtensa xummn. OH BbiICTynaeT
He TOJ/IbKO UCTOYHUKOM 3HAHWUW, HO M:HACTAaBHUKOM W KOHCYJ/IbT@HTOM;OpraH1M3aTopoM
y4yebHOro npouecca;KoOOpANHATOPOM WUCC/ef0BaTeNbCKON AeATEeNbHOCTM YyYalnxca.dTo
TpebyeT OT y4yuTesns BbLICOKON MeTOANYECKON, LUGPPOBON U MeXnpeaMeTHOWN

KOMMNETEHTHOCTMW.

Meparornyeckas 3cppekTuBHoctb STEM-TexHonorum B ooyyeHun xummum

Ncnonb3oBaHne STEM-noaxoma cnocobCTBYEeT:MOBbIWWEHUIO MHTEpeca Yy4aluxcsa K
npeameTy;PopMUPOBaAHNID PYHKLMNOHANIbHOW FPaMOTHOCTU;Pa3BUTUIO KPUTUYECKOrO U
TBOPYECKOro MbILUNEeHUSA;(POPMNPOBAHNIO HaBbLIKOB peLlueHUsA MPakKTUYeCKUX XUSHEHHbIX

3aia-.

3aknwvyenume.BHeapeHne STEM-TexHonornm B obyyeHne xmmum B WKoNax KasaxcTaHa
ABNseTCa 3hPeKTUBHbIM HarnpaBieHMeM MoAepHU3aumumn cogepxaHusa obpasosaHuns. STEM-
noaxon ycunavBaeT MexXnpeaMeTHble CBA3U, cnocobcTByeT QopMUpoBaHUIO
nccnepoBaTeslbCKUX U MPaKTUYECKUX KOMMEeTEeHUUN yYalunxcs.

B nepcnekTnBe Ba)KHOE 3HAYEHUE MMEKT MOBbIWEeHNEe KBalnruKauum yyntenen XuMnm B
obnactn STEM-obpa3oBaHUsA, COBEpPLUEHCTBOBaHWE y4yebHO-MeToau4YeCcKuX mMaTepuasnoB W

pacluMpeHne NUCNosib30BaHUSA LNGpPOBLIX 06pa3oBaTesbHbIX PECYpPCoB.

CNMUCOK UCNOJZIb30BAaHHOM NIUTepaTypbl
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Methodological Features of Implementing STEM Technologies in Chemistry
Education in Schools of Kazakhstan

Bolat Aiken Daurenkyzy
H. Dosmukhamedov Atyrau University
Atyrau, Republic of Kazakhstan

Abstract.
The article examines the methodological features of implementing STEM technologies
(Science, Technology, Engineering, Mathematics) in the process of teaching chemistry in
schools of Kazakhstan. The content, structure, forms of application, and pedagogical potential
of STEM education in chemistry lessons are analyzed. Special attention is paid to the role of
STEM technologies in developing students’ functional literacy, research skills, and creative
abilities.

Keywords: STEM technologies, chemistry teaching methodology, interdisciplinary
integration, digital education, laboratory work.

Introduction

In the context of globalization and digitalization, the requirements for the education system
are undergoing significant changes. The educational policy of the Republic of Kazakhstan is
aimed at developing students’ scientific literacy, practical skills, and innovative thinking. In this
regard, the integration of STEM technologies into the educational process is a modern
necessity.

Chemistry is one of the key academic disciplines that forms students’ scientific worldview by
integrating theory and practice, experimentation, and modeling. The use of STEM technologies
in chemistry lessons enhances the effectiveness of teaching and learning outcomes.

Methodological Features of Implementing STEM Technologies in Schools of
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Kazakhstan

1. Interdisciplinary Integration

One of the main features of applying STEM technologies in chemistry lessons is
interdisciplinary integration, including:chemistry and physics (energy exchange, reaction
rates);chemistry and biology (biochemical processes);chemistry and mathematics
(calculations, graphs);chemistry and computer science (modeling, virtual laboratories).This
approach promotes systematic knowledge acquisition and the development of integrated
thinking skills.

2. Project-Based and Research Learning

STEM technologies enable extensive use of project-based learning in chemistry education.
Students engage in:environmental projects;studies of household chemical products;analysis of
water, air, and soil composition;modeling of chemical processes.Such activities foster research
skills and mastery of scientific methods.

3. Use of Digital and Virtual Laboratories

Due to differences in the material and technical resources of schools in Kazakhstan, virtual
laboratories play a crucial role in implementing STEM technologies. Virtual experiments:ensure
safety;save instructional time;reduce the need for expensive reagents;allow visualization of
complex chemical processes.This is particularly important for rural schools.

4. The New Role of the Teacher

The implementation of STEM technologies transforms the role of the chemistry teacher. The
teacher becomes not only a source of knowledge but also:a facilitator and mentor;an organizer
of the learning process; coordinator of students’ research activities.This requires high levels of
methodological, digital, and interdisciplinary competence.

Pedagogical Effectiveness of STEM Technologies in Chemistry Education

The application of the STEM approach leads to:increased student motivation and
interest;development of functional literacy;enhancement of critical and creative
thinking;formation of skills for solving real-life problems.

Conclusion

The integration of STEM technologies into chemistry education in schools of Kazakhstan is
an effective strategy for modernizing educational content. The STEM approach strengthens
interdisciplinary connections and promotes the development of students’ research and
practical competencies.

Future priorities include professional development of chemistry teachers in STEM education,
improvement of instructional materials, and wider use of digital educational resources.
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