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Cakapuesa Hazvim*
Yne ayoansr, "Nel4 opma mexmen”

5-9 CBIHBIIT OKYUIBIJIAPBHI YIIIH STEM TEXHOJIOT'USICBIH MATEMATUKAFA
KIPIKTIPY

AHHOTanus. 21 FaceIp/ia OKyIIBIIAPABI KYPACH Mocenenep/ai memyre aapiaaay ymin STEM
(FBIIIBIM, TEXHOJIOTHSI, MH)KCHEPHUS KOHE MareMaruka) OuTiM Oepy KyHeciHe KIPIKTIpy MaHbI3AbIpaK
6osbin oThIp. Maremarrika STEM Herizi 6oJjia OTBHIPBIT, OCHI MOHIEPAl OIPIKTIPYAE MaHBI3ILI PO
aTtkapanpl. bynm Makamama 5-9 cembIm okymsutapel  yuriH STEM-a1 maTemMatukara  €HTI3YIIH
apTHIKUIBIIBIKTAphl MEH CTpaTervsuiapbl KapacTelpbliafbl. Kermip au3zaiiHbl, aya pailbl AepeKTepiH
3epTTey, POOOTOTEXHUKA >KOHE KAPKBUIBIK MOJIENbJACY CHUSKTHI MaTeMaTHKalblK Masmynra STEM
TYKBIpbIMIaMaapbiH OIpiKTIpeTiH cabakTap Mbicanaapbl OepinreH. Makanaga STEM uHTErpanusce
MaTeMaTHKaIbIK YFBIMIAP/bl TEPEHIPEK TYCIHYre BIKHAJ €TeTiHi, mpobiaeManapabl ey KoHE ChIHU
TYPFBLIaH OiNlay JaFabplIapblH JaMbITAThIHbI, MaTeMaTHKara KbI3bIFYIIBUIBIKTBI apTTHIPATHIHBI KOHE
okyuisiapsl STEM-re KaThICThI cananapAarbl Oojlaliak MaMaH IbIK TaHJay/a YIKEH MYMKIHIIKTepiHe
re 0OJIATHIHBIH aTaIl OTUIrEH.

Kipicne

21 raceIpyia CTyACHTTEpIi Kypaemi Macenenepai memyre aabiHaay yuriH STEM (FeuibiM,
TEXHOJIOT S, MHKEHEPHUs )KOHE MaTeMaThuka) Ou1iM Oepy skyieciHe KipiKTipy MaHbI3bIpaK O0JIbIIT OTHIP.
STEM O6urim Gepy opTypiii canajgap MEH cajanapAa TaObICKa KETy YIIIH KaKeTTi ChIHM OWaybl,
Macenenep/i Mmenyi )KoHe TOMNTa KYMbIC ICTey JaFAbUIapblH AaMbITaabl. Matematuka STEM
Heri31 6011a OTBIPBII, OCHI MMOHJEPII OIPIKTIPYyIe MAHBI3ABI PO aTKAPAIbI.
STEM-T1i maTemaTukara eHri3yaiH naiaacol

STEM-ni maTemarukara MHTerpamnusiay OKyHIbUIapFa OipKaTap apThIKIIBUIBIKTap Oepeni,
COHBIH ILITHIE:
» MaTemaTHKaNBIK YFBIMAAPb! TYCIHY1 apTTHIPY
* MocerneHi ey KoHe ChIHU TYPFBIJAH OiNlay JaFaAbUIapblH JaMBITY
» MaTemaTHKara JIETeH KbI3bIFYIIBUILIKTAPBIH apTTHIPY
* STEM cananapbeIHaarsl OoJaiiak MaHcanka qaibIHaamy
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* MaTteMaTHUKaHbI HAKTBI JICMJIC ITPAKTUKAJIBIK KOJIAAHY bl KOPCCTY

Martematukara STEM uHTerpanusicbIHbIH MbICAJIAAPbI

STEM-ni maTeMaTuKabIK OUTIMI€ SHTI3Y/IiH KONTETeH kKoaapsl 0ap. MiHe, kei0ip Mpicaniap:
5-6 chIHBIITAP

Kemip xo06acer: Oxkymbuiap Oenrii 6ip camMakTsl KeTepe ajaThlH Kara3 KeIip/i xobaay xKoHe
calry YIIiH eJIIIeM, ayJaH )KOHE KOJIeM CHSIKTHI T€OMETPHSIIBIK YFIMIApIbl KOJIIaHaIbI.
Aya paiibl nepektepit 3eprrey: OKymbuiap yiariiepai aHbIKTay xKoHe OoJaliaK aya-paibiH 00JDKay YIIiH
opTaiia, MeMaHa KOHE PEKHUM CHSIKTBI CTATUCTHKAJIBIK QMIICTEPAl MalijamaHbIll TeMIepaTypa, KayblH-
IIAIITBIH JKOHE YK AEPEKTEPIH TaJJaiIbl.
7-8 cpiHBIITAD

PobGoToTexnuka: OKymIpuIap >KbUIIAMIBIK, KAIIBIKTHIK JKOHE YAKBIT CHUSKTBI MaTE€MaTHKAJIBIK
YFBIMJIApIBl  TaianiaHa  OTBIPBIN, HAKTHl  TalChIpMalapAbl  OpBIHAAY YIIH  poOOTTapIbI
Oarmapiamanaiiel )KoHe KypacThIPaIbl.
KyH xyiiecin xo0banay: OKymbliap KYH )KyHeciHIer1 Ii1aHeTalap/IblH oJIIIeM/Iepl MEH apaKallblKTbIFbIH
€CenTey YIIH are0pablK TEHACYIep Il Mmai1aaaHabl.
9 ChIHBIN

Kapxputeik Mozgenbaey: CTyAeHTTep SKCIOHEHIHAIIBI OCy XOHE KYPJAeNTi Mailbl3 YFBIMIapbIH
naiiiaana OTBIPHIT, MHBECTHIIMSIIBIK OCy/Ii 00JDKay YIIiH MaTeMAaTHKAIBIK MOJIEIBICD JKaCaMIbI.
Yii ouzaiinvi: Okymisuiap aymak, 6esMenep CaHbl )KOHE DHEPTUS THIMAUIIT CUSKTHI HAKTHI TaJlallTapra
ColiKec KeJeTiH Y KOCTapbIH jkacay YIIiH T€OMETpHUsl MEH TPUTOHOMETPHSIHBI Maii1ananapl.

TaobicTl STEM uHTerpanusicbIHbIH CTPaTerusiiapbl

STEM-nai maTemMaTuKara COTTI1 €HTI3y YIIIH MYFaIIMJIEp Keleci CTpaTerusuiapapl KapacThIpybl
Kepek:

Oxy oicocnapvin catikecmenodipy. STEM cabakrappl MaTeMaTHKAIBIK OKY OarjapiamMachiHa
COMKeC Kelyl )KoHEe MYKHUSAT JKOCIapJIaHFaH 00JTybl KepeK.

Taocipubenix  oxbimy: OKylIbIIapFa TOXKIPUOETIK OKY JKOHE OJKCHEPUMEHT IKYPrizy
MYMKIHAIKTEpiH 6epy STEM TyKbIphIMIaMaiapblH TYCIHY YIIIiIH ©T¢ MaHBI3/IbI.

blumeimakmacmoix: MaTeMaTHKa, )KapaTbUIBICTAHY XKOHE TEXHOJIOTHS MYFaIiMIepi apachbIHAaFbl
BIHTBIMAKTACTHIKTHI BIHTAJIAHBIPY OKY TOKIprOeciH OalbITa anajbl.

bazanay: OKymbuiapablH KYMBICBIH Oaranay MaTeMaTUKaJbIK JaFablIap/bl Ja, €CenTep ey
YKOHE ChIHM oiJiay cUaKThl STEM marapuiapbiH J1a KOPCETYi KEpeK.

STEM-ni maTtematukara KipiKTipy OHBI KbI3BIKTBIPAK, MaFbIHaJbl JXKOHE IIbIHAIBI eMmip/e
KOJIIaHyFa OOJaThIHAM eTil, OKYIIBUIAPAbIH OKYbIH JKaKcapTa/lbl.

Hakrtbel onem mocenenepin KojaaHbIHbI3. OKyIIbUIapFa MaTeMaTUKaHBIH KYHJAETIKTI eMipie
Kanail KOJJIaHBUIATBIHBIH KOPCETIHI3, MBbICAJbl, OOKETTI KYpy, IEMANbICTBl >KOCHapiiay HeMece
FUMapaTThl xKo0banay.

Texnonorustupl OipikTipy. MareMaTUKaHbl OKYyAbl KbI3BIKTHI Opi HWHTEPAKTHBTI €Ty VIIiH
WHTEPAKTUBTI TaKTajaap, MOAEIbACY JKoHE KogaHOamap CUSKThI KypaiaapAbl aiiaaaHbIHbI3.
TonteIK xyMbICTHI BIHTaNAHABIPY. Okymibimapra STEM jxobamapsl MeH TamcelpManapbl OOMBIHIIIA
Oipyiecint )KyMBbIC icTeyre MyMKIHAIK OepiHi3. byn omapablH KapeIM-KaTbIHAC, TpobOaeManappl ey
YKOHE CHIHM OMWJIay JaFAbUIaphIH JaMBITYFa KOMEKTECEII.

Matematukanbl 6acka MoHJAEpMEH OalmaHbICThIpy. OKYIIbLIapFa MaTEMAaTUKAHBIH FHUIBIMMEH,
TEXHOJIOTUSIMEH KOHE TeXHHKaMeH OalIaHBICBIH KOPCETiHi3. MpIcanbl, Ci3 MaTeMaTUKaHbl FHUIBIMU
HKCIIEPUMEHTTI MOJIEIIbICY HEMECe NHKEHEPIIIK MIeIIM/Ii sko0aay YIIiH naiianaHa anachl3.
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MaTteMaTHKAJIBIK K00aJapabl KYpy

MatemaTtuKabIK Ko0anap CTyleHTTepre Oenrii Oip TaKBIPBINTHI TEPEHIPEK MEHIEPYre JKOHE
anFaH OUTIMZIEpIH HAKThl QJIEMJETi jKarjaifFa KOJIJaHyFa MYMKIHAIK OepeTiH Tamamia omic OO0k
TaObUTaIbl. MiHE, MAaTEeMAaTHUKAIIBIK JK00aapra apHaJIFaH KeHoip uaesap:

3epmmey scobacvl. OKymbIapaaH Oenrii O0ip MaTeMaTUKAIBIK TAKBIPBITITHL 3€PTTEY/l KIHE
OJIap/IbIH HOTWOKEJIepi OOMBIHINA ecell JalbIHAAYAbI CYPaHBI3.

Mooenvoey ocobacei. OKymbuiapaH OOBCKTIHIH KO3FaJIbICKI HEMECE MOMYJISIHUSHBIH ©cyi
CHUSIKTHI HAKTHI OMIPJTIK JKaFIaliJIbIH MaTEMAaTHKAJIBIK MOJICIIIH KYPYIbI CYPaHbI3.

Juzaiin gicobacvl. OKyIIbUTapAaH TIMIHAI OHTAWIAHABIPY HEMeCe MAapHIPYTThI KOcCHapiiay
CHUSIKTHI MOCEJICHIH MaTeMaTUKAJIBIK MIEHIMIH 931pJeyIi CypaHbI3.

Konoanbaner orcoba. Oxymiblnapra KapKbIHBI KaJaranay HEMece OKHFalaplbl >Kocrapiay
CHSIKTBI HAKTHI MOceNesIep/l MIenTy YIIiH MaTeMaTHKaHbl MaiilaaHaThiH KOJI1aHOa Kacay/Ipl CYpaHbI3.

MareMaTtukaibIK sko0ajap jKeKe HeMece TONTHIK 00Jybl MYMKIH. Onap KbICKa Mep3iM/I1 Hemece
y3aK Mep3iMi 60ybl MyMKiH. EH 0acThIChI, 0f1ap KOHUII1, MaFbIHAJBI, TOPOUEITIK MOH1 30p OOJTYBI KEPEK.

KopbITbIHABI

5-9 cepmbin okymbulapel yumiH STEM (kapaTbUIbICTaHy, TEXHOJIOTHS, WH)KEHEPHUS >KOHE
MaTeMaTHKa) MOHIH MaTeMaTHhKara KIPIKTIpy ojapibl KypAesl ecenTepii IIemyre xoHe OoJaliak
MaHcaObIHAa TaObICKa JKeTyre nalbplHnay YIIiH ete MaHb3abl. STEM  TyKbIpbIMaaManiapblH
MaTeMaTHKalIbIK Ma3MyHFa KIPIKTIpy MaTeMaTHKaJbIK TYCIHIKTEpJl TYCIHYAl apTThIpajbl, ecenTepal
IIeNTy JKOHE CBHIHU TYPFBIJIAaH Oylay JarfbUTaphIH JIaMBITA/bl, MaTeMaTHKaFa KbI3bIFYIIBLIBIKTHI
apTThIpajbl xKoHe 21 Fachlp TajganTapblHa XKayan Oepei.

Ocpl Makanmana OepuireH yaruiik cabaktap mMeH STEM wunHTerpammscsl cTpaTerusiiapblH
MyFaTIMJIEp CTYICHTTEPAl KypAesi Mocelelepal IIENIyre koHe MEKTENTe >KOHE MaHcalTa TaObICKa
KETYyre JabIHIAUTBIH JUHAMUKAJIBIK KOHE TapPTHIMIBI OKY OPTaChIH KYpY YIIiH OeiimMel anaibl.

OJieM TEeXHOJIOTHUSUIBIK TYPFBIAAH JaMbIFaH CailblH KOHE e3apa OailllaHbICThl OOJFaHIBIKTAH,
STEM-Ti Oimim Oepyre WHTerpamusiiay MaHBI3AbIpAaK OoJbIT OThIp. OKyIIbUIapFa TOXKIPHOETIK,
MPOoOJIEMATIBIK OKBITY MYMKIHIIKTEPIH O€pe OTBIPHIN, MYFAIIMIEP OJap bl OoJaniak KUbIHIBIKTap MEH
MYMKIHTIKTEPTe JalbIHAAN aajibl.
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EXECUTING THE INTEGRATIVE STEM LESSON UNIT PLAN FOR SCHOOL

Abstract. The results of scientific research on the topic” implementation of an integral plan of
STEM Lessons for school " were analyzed. The systematically developed STEM lessons section plan
helps the student awaken student creativity in stem practice programs and activities, developing skills
rather than science and math-oriented concepts in the 21st century, including teaching media and
technology literacy, productivity, social skills, communication, flexibility, and initiative.

Keywords: STEM, chemistry, education

Introduction

In secondary education, chemistry offers a window into the fundamental nature of the world and
its materials. Mastery of this subject demands a solid grasp of its basics, typically taught in the 9th-
gradecurriculum.

As we enter the 21st century, traditional teaching methods falter in the face of evolving
generations and technological advancements. An urgent need arises for innovative approaches that
leverage modern technologies to enhance learning outcomes. Integrated school programs, advocated
since 2010, encounter obstacles, primarily due to vague understanding of integrated learning, hindering
the implementation of STEM.

Effective integration of all four STEM fields proves most beneficial, fostering comprehensive
understanding and interdisciplinary connections. Real-life applications of scientific knowledge aid in
comprehension, while integrative teaching motivates both teachers and students. Crucially, engaging
students in engineering design challenges underscores the importance of leveraging engineering
technologies for educational advancement. Chemistry in secondary education thus becomes a gateway
to broader interdisciplinary learning, vital for preparing students for the challenges of the future.

Literature review

The study by Sari, N. A., Mulyani, S., Hastuti, B., & Indriyanti, N. Y. (2021, March) aims to
assess the level of STEM literacy and problem-solving skills among grade twelve students in chemistry
materials, within the context of 21st-century learning expectations. Conducted in Sragen Regency,
Indonesia, the research involved seventy participants and employed a qualitative methodology.
Questionnaires comprising open-ended questions were distributed, covering six cases with ten items
each, addressingscience literacy, mathematical literacy, technology-engineering literacy, and problem-
solving. Results indicate a prevalent deficiency in STEM literacy and problem-solving abilities among
the students. Notably, the majority lacked proficiency in these areas, indicating a misalignment with the
expectations of21st-century learning paradigms. This research underscores the pressing need for targeted
interventions to enhance STEM literacy and problem-solving skills within the Indonesian education
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