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B6cammap Hypoubi*
YA6aii amvinoasv Kazax ynmmeix nedazozuxanvix ynusepcumemi, Anmamol

STEM — BACTAYBIII CHIHBINTA BLJIIM BEPYJII CATIAJIBI YHUBIMJIACTHIPY IbIH
HETI'I3I'T K¥YPAJIbI

Anjparna. byriari Taggars! aimyaH TYpii HU@pIsIK OUTIM pecypcTapsl Killll )KacTarbl Oanagapra

MYMKIHJIIK Oepe OTBIPBII, OKYIIBUIAPFA Op TYPJi  KYOBLIBICTAPABI OKBII 3epTTEYre, MOACIbICP KYpyFa
KOHE TOXKIpHOeIeH OTKi3yre, 3 KYIlli MEH YMTBUIBICTAPbIMEH ©31HIH WHTEJUICKTYAIIBIK OJIEMiH
KOpPCETYre KOMEKTECe/I.
Ochiran OalaHBICTBI Ka3ipri 3aMaHFbl Kbl OUTIM OEpeTiH MEKTeNTepje MakcaTKa OaFbITTaJiFaH
FBUIBIMH-3€PTTEY JKYMBICTAPhl OKYIIBUIAPIBIH JPTYPJIi OMIPIIK JKaFgaiiapia KoJjaaHyra OOJIaThIH
TOXKIPUOCIIK JaFablIapabl JAMBITATBIH TOCULACPiHIH Oip1 OOJIBIN TaObLIabI.

Tyiiinai ce3nep: STEM, Texnonorus, po60TTeXHUKA, KOHCTPYKTOP.

STEM TexHomnoruscol OuliM adylIblIapAblH OENCEHAUIINH apTThIpyFa MYMKIH O€peTiH oKy
opTaceH Kypy. Ke3 kenreH >xarnaiiiplH IIENTyiH aHBIKTAIl, TaybIIl, 63apa IMiKipiece OThIpa KOPHITHIHIbI
xacaiiapl. Ochl TycTa O€JICeHAUTIKTEPl apThlll, Ke3 KEJITeH aKMNapaTThl, TYKbIPBIM/IbI, €PEXKEHI )KAKCBIPAK
ecrepinge cakran Kamaiasl. Ce6e0i, STEM TexHOJOrMsACh OKYIIBUIAPAbl CHIHM OMJIayFa, KpeaTUBTI
oiinayra, o3 OeTiHmIe OiniM amyFa skereneiini. MyFaniM Ke3 KeNreH TEeXHOJOTHUSHBI, 9MiC TOCUIII
naiganaHFaH/a OKyIIbLIap YIIiH THIMIICIH 131eiai. OKYIIbI )KapaTbUIbICTaHy, IyHHETaHy, MaTeMaTHKa
T. 0 cabakrap OoilbIHIIIA OUTIMAEPIH TOJIBIKTHIPHII, TYPIIl aKapaTTapMEH TaHBICBII )KYMBIC JKacaiibl.
bipak kei0ip karnaitapa oKymslIap YiiH aHbIKTaMaaap/abl, TyCiHAipMenepai 61pAeH TYCIHY KUbIHFa
cofaipl. AJl, Kei0ip OKyILIbIIapFa Ke3 KelTr'eH aKnapaT TYCIHIKTI 601a/ibl, 63 IIaMachiHa Kapai TyciHeal.
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Anran OuTiMIEpiH Kanail? Kaiaa KoJgaHaMbIH? el KbI3bIFYIIBUIBIKTAPbl apThil kataipl. COHABIKTaH
OKYIIBIHBIH OacTanmkbl OUTIMI MEH »aHa OLTIMJI YIITACTBIPY MaHBI3Ibl COHBIMEH Karap, Ke3 KelreH
xKepze, eMipJie KOJAaHy YIIiH MPAaKTHKAIBIK TYPFbIa KONTEreH KbI3BIKTHI TOKIPHOEIIK KYMBICTAP/IbI
TarceIpMaappl )Kocapian YibIMIacTeipa OuTyiMi3 KaxkeT. OKYIIbI aiFaH TEOPHUSUIBIK OLTIMIH, epeKeHi
€CiHJIe Y3aK yaKbIT CaKTaybl YIIiH TOKIpHOETiK )KyMBICTap apKbLIbl XKaHa OUTIMII MEHI'ePTIN alybIMbI3
kaxer. STEM epekmieniri — Oyl moHapaiblK OalaHbIC MPUHIMII, SFHHM OlpHemie moHAi OipikTipe
OTBIPHIII, OipHEIIe TOHASPACH aTFaH OUTiM/I1 KOca OTHIPHII, XKaHa Oip KoJI1aHOAbI 3aT kKacall IIBIFapaibl.

O3 ic-Tokipubemi3re TOKTalaThlH OOJICak, aHa Tl MoHIHeH «HaH KailiiaH mbIFaabpi?» aTThl
STEM TexHONOTHSCH apKbUIBI MeHreptyre Oonansl. JXyMbIC OapbICBIHIA, OIpIHIIIEH, FaIaMTop
JKEJICIHEH epTeriMeH TaHBICTHIK. EKIHIIICH, HAaHHBIH O31pJIeHyl Oumaiian OacTay alaThIHIBIKTaH,
OKYIIBUTAPMEH Ouail MacarbIH 3€PTTE/IIK, KeWIH CHIHBINTAFbI KIIIKEHTAl apyliap YHHAH KaMbIp HIICII.
Conrel KamaM OaybIpcak Ticipy OOJIIbI, OYJI JKOJIBI MEKTEN acxXaHaChIHIAFbl acmasIlibl MamaHIap
KOMEKTeCTl. MiHe, OCBI KYHEIIEHIeH 1C-OpeKeTTep apKbUIbl «AC aTachl HAaHHBIH» JacTapKaH OachIHA
KaJlail KeJIEeTIHIH OUIIl.

Hynuerany cabarbiaga «Cy. CymblH KyHi» TakbpIpbIOBIH ©TY OapbICBIH/A, AJIFAIIKbl JKOHE

JOCTYPII1 IC-OpEKETIMI3 OKYJIBIKTaFbl MOTIHMEH TAHBICY.
TeopusiibIk OLTIM/I1 MPAKTHKAMEH YIITACTHIPY MAKCATHIMEH JKOHE CY/IbIH KAKChI pPITKII SKeH T iHE KO3
KETKI3Y YILIIH 3KcrepuMeHT xacaablK. CyFa KaHT cajbl apanacteipaMbl3. Kant epin kereni. Cyra 6ip
KachIK TY3 CaJIbIll apajacTeipambl3. Ty3 cyma epuii. DKCIEPUMEHT HOTIDKECIHIE OKYIIbLIAp CYIBbIH
KaHJail kyijae OoJiaThIHBIH Oakbliam, TajJam, CalbICThipa OTBIPBIN, KOPBITHIHABI IIbIFapa Ouryre
yipenai. Cy anam eHOeriHiH KOMEKIITIC1, OHbI 9p cayiaJia )KOHE KYHACIIKTI eMip1e KOJIIaHa bl (MbICAIIIIBI:
ericTikTe, 3aybITTa, habpukana). AnraH OutiMIepiH OeKiTy MakcaThiHIa, «bec Kobl eJ1eH) KYpacThipy
apKbLIIbl OKYLIBLIAP/IBIH CO3/IIK KOPBIH MOJIANTY.

'
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STEM TexHOJIOTHSACH apKay OOJFaH Tarbl Oip 3epTTEY )KYMBICBIMBI3/IbI YCHIHAMBI3. bi3 TaOuraTh
KOpKeM, Tayibl OeKTepi, omeMi KepkeM casbakrapbl 0ap AiMaThl KamacelHAa Typambi3. Kysri
aramTap/pl Tamarragayra cas0akka OKYIIBUIAPMEH TOIl CEPyEeHre IIBIKTHIK. Op aFallThlH TYOIHIE
KaTKaH IJIACTUK MIeJIMEKTepiHe Ke3iMi3 TycTi. [Imactuk menmexrep xepai jJacran, TaOUFaTKa 3USHBIH
Turizeni. bys meaMekTep i TakThIpyFa 00IMal THIHBIH aHBIKTAII, IIIPIMEUTIHAITH 3€pPTTEAIK, all OpTereH
COTTE aJaM JICHCAYJBbIFbIHA 3USHJBI YIIBI TYTIH O6JCTIHIH aHBIKTaAbIK. [lnacTuk memMekTepai eKiHmIi
eMip Oepirm, Yl TYpMBIChIHA TIAi1aJIbl, COHJII 3aTTap KacayFa O0JaThIHBIHBIHA KO31Mi3 )KeTKCHHEH KeHiH,
OyJT TaKpIPBITT aHAIACBIHAA 3€PTTEY JKYMBICHIH OacTar KeTTiK. 3epTTey )KYMBICHIMBI3/IBIH TaKbIPHIOHI:
«Kanapikrapapl TaObicKa aiHAIABIPANBIK». 3epTTey JKYMBICHI OacTalfaHHAH KeHiH, OKYIIbLIap
IUTACTUKAJIBIK IIeJIMEKTEep/l *KUHAM, oJlapAaH Oacka maijansl 3aTTap »kacail 6acraapl. [llenmexrepain
KOJIIaHbUIFaH KaJIblH OHJEN, dCTETHKANbIK TYPFbIJaH dceMjenl. Mpicanbl: KajaM calaTblH Koparl,
HIBIPIIAHBI COHJIEHTIH OMBIHIIBIKTAP, TYJI CalaThlH KyMbIpaJlap, ’KMHAK CaH IbIKIIaap KoHe T.0 KenTereH
3arTap *acan mbirapasl. HoTwkecinae, oKymbliap ecki 3aTTapra »kaHa eMip Oepyl YHpeHin, KojaaaH
OyiipIMIap sKacar, MIbIFapMaIIbUIBIK TYPFBIIAH JaMbIJIbI.

Mexrente «PobOoToTexHuKa» yilipMeci kyMbIc jkacaiifipl. ChIHBIN OKYIIBIIApbl OyJ1 yilipMere
OenceHe KaTbicaabl. POOOT jkacay TEXHUKACHI KOHE TEXHOJIOTHCHI OKYIIBIIAPIbIH KbI3BIFYIIBUIBIFBIH
apTThIpaapl, cebebl Oamamap TOMTACHIT JKYMBIC Kacailpl, CBIHM OWJlayFa narapliaHaapl. PoOoT
TEXHHUKachl Typaibl «VHTepHET» >KeliCIHeH akmapar 131eiial. AJbIHFaH aKnmaparieH TONTa >KYMBIC
xacaiipl. KimkeHTall KOHCTPYKTOp, KIIIKEHTal THIPOBIMKAJIBIK KpaH O0JICHIH, HE )acaca Ja XUMHS,
¢u3nKa, MaTeMaTHKa, FT€OMETPUS TOHIEPIMEH JKYMBICTApPbIH OalIaHbICTHIPAIbI.

Mine, STEM TexHOJOTHUACBIMEH >KYMBIC jKacay, OHBI eMipe KoJiJaHa aiy Oaja YIIiH eTe
MaHbI3/1bl. bana e31HiH jxacaraH OYMBIMBIH, OHIMIH KOPY apKbLIbl MOTHBAIIMACHI apTa/Ibl.

Ocsuraiimia, STEM apkpiiel OutiM Oepy OKYIIBUIApABl ajFaH aKmapaThlH KOpIIaraH opTa
MporecTepiMeH OalIaHBICTRIPYFa KOHE KO0AJBIK OMJIaHybIHa MYMKIHJIIK Oepe/ti.

STEM TeXHONOTHUACHIMEH OKBITY KeJeCi/Iel JaFIblIap bl TaMbITaIbI.

- MotuBanus anansl;

- binnyre nereH KpI3bIFyIIBUIBIFB] apTa/ibl, OHBIH MaHBI3bIH TYCIHE/1;
- CabakKa /IereH KbI3bIFyLIbUIBIFbI APTA/IbI;

- JKo0Oa >xacaii ananpl;

- Unes oinman Tabaanl anajsl;

- ’KaH xaKThl JaMuIbl;

- JlapbIH/IbI OKYIIBUIAP AHBIKTAJIA]IbI;

- Bocekere ka0izeTTi O0IabI;

- CbIH TYpFBICBIHAH OWJIAl aajibl;

- IIIbIFapMbIIIBIIBIK TYPFBIIAH ALIbLIA/IbI.

Kopsita kenrensie, STEM TeXHOTOTHACH apKbUIBbI )KYMBIC Kacay MYFajiM YIIIH Jie, OLTiM aTyIbl
YILIH /1€ KbI3BIKTBI, 9pi KaxkeT Oouibin Keneni. OKymbuiap ajaraH OUTIMIEpiH MPAKTUKAJIBIK XKYMbICTap
apKbUIbl OEKITIN OThIpca, ©3 OeTiHIIEe OUIIM alyFa KYIITapibIKTapbl apTa Tycell, OKYyLIbLIapAblH
(GYHKIMOHAJIBIK CayaTThIIBIKTAPhl KAJIBINTACHIII, 0JIAPJIBIH OMIPJIIK )KOHE KOCiOM MepcreKTuBaiaphl, o3
KYIITEpiHE JIereH CEeHIMUIIr apTabl.

Maiinananran sneduerrep Tisimi
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THE EFFECTIVENESS OF MODERN METHODS IN TEACHING THE PERIODIC TABLE
OF CHEMICAL ELEMENTS

Abstract. This systematic literature review focuses on the exploration of innovative teaching
approaches for the study of the periodic table of chemical elements. Given the evolving nature of
education, this review examines recent methods that go beyond traditional memorization techniques. The
review compiles research from various sources and identifies emerging trends, such as the use of
gamification, virtual reality, card games, online platforms, 3D printing, and robotics in teaching the
periodic table concepts. By providing educators with valuable insights into effective teaching strategies,
this comprehensive review aims to enhance students' understanding and engagement with the concepts
of the periodic table through innovative approaches.

Keywords: Periodic Table of Chemical Elements, Modern Teaching Methods, Technological
Tools

Introduction

The periodic table of chemical elements has a significant role in the teaching of chemistry.
Without this table, it is difficult to conceive of a chemistry lesson. Students learn chemistry by visually
representing the principles of the chemical realm. However, it is worth pointing out that the modern
version of the periodic table differs significantly from that of ten years ago. The Charles Janet’s version
of the periodic table is widely used, which preserves the concept of Dmitri Mendeleev's work. This
version differs from the original in that it is longer and more difficult to fit into textbooks due to its
length. There is also a more modernized version that has been shortened to fit into books more easily.
However, the actual length or shape of the table is not as important as the method used to teach it. For
this reason, teaching the periodic table through different methods becomes more significant. For
example, Marti-Centelles, et.l (2014) states that the use of a specific program featuring a card game
during a chemistry class encourages students to learn well, making the class both interactive and
significant. This approach produces positive pedagogic outcomes for students. According to Mintzes, et
al. (2006), the periodic table of chemical elements is referred to as "the principal graphical tool in
chemistry." This has also been stated by other researchers and scholars, that the Periodic Table of
Chemical Elements is an essential component of chemistry education. For example, according to a study
conducted by Mhlongo and Sedumedi in 2023, a student who is more proficient in the Periodic Table
will better comprehend chemical concepts than one who has struggled to understand it. In this paper, we
aim to analyze works that illustrate modern approaches to constructing the periodic table. The

90


mailto:231343012@sdu.edu.kz

