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B 2016 romy ans pa3BUTUS W YAyYIIEHHS KadeCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3JaH YacTHbIM bnarorBoputenbHblid GoHa «Xaiblky». 3a roibl CBOSH OesITeIbHOCTH
Ha peajHu3aluio OJaroTBOPUTENILHBIX NMPOEKTOB B 00JacTAX oOpa3oBaHMS M HAyKH,
COLMAJILHOM 3aIlUTBI, KYJABTYpPBI, 31IpaBooXpaHeHus u cnopra, Ponp Beaenna Oosee
45 MunnuapaoB TEHre.

Oco6oe BanManue birarorBoputenbHbIi GoHT «XabIK» ynenseT 00pa3oBaTeIbHbIM
IporpaMmam, C4uTas 3TO HallPaBJICHUE OJHUM W3 KIIIOUEBBIX B CBOEH JESATEIBHOCTH.
Oxas3biBasi MOAJIEPKKY OT€UECTBEHHOMY 00pa30oBaHuto, GOH/I BHOCUT CBOI OCHIIbHBIN
BKJIaJI B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem camMbiM ciocoOCTBYS
pOCTy uncIa JItoneH, ClIoCOOHBIX MEHSTh KU3Hb B CTPaHe K JIy4IlleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB M «BEJIUKUX YMOB». OnHOH U3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpas3oBaresibHOW cdepe craim MpoeKT
Ozgeris powered by Halyk Fund — mepBblii B cTpane OuzHec-uHKYOaTop ISl yUaluxcs
9-11 xmaccoB, KOTOpBI MOMOTraeT pa3BUBAaTh HEOOXOAMMBIE B COBPEMEHHOM MHpE
MpeANpPUHUMATENILCKUE HaBbIKK. Tak, Ha comelCTBHE MajoMy OM3HECY IMIKOJbHHUKOB
66110 BhIIeneHo Oosee 200 rpanToB. J{iis moaiep KKy TaJaHTIIMBBIX 1 MOTHBHPOBAaHHBIX
nereit @OoHI HEOAHOKPATHO BBIACISUT TPaHThI HAa 00yueHue B MexIyHapOJHOH IIKOoJIe
«Mupacy» u B Astana IT University, a Taxke MOMOI Ka3axCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CLLIA. ABropckue
pabotel B pamkax npoekra «Tamimrep», koropomy DoHI OKa3an HOAICPHKKY, JICIIIN B
OCHOBY Y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4€OHO-METOANYECKUX KHHUT 10 IPEAMETY
«OcCHOBBI TIpeANpUHUMATENBCTBA U Ou3Heca», mpenogaBaemoro B 10-11 kmaccax
Ka3aXCTAaHCKMX ILIKOJ U KOJUIEIKEH.

[TomuMo mnomomM MIKOJIBHMKAM, ydallMMcs KoJulepke M cryaeHTaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(QHUKAIWU IIE€AaroroB,
COBEpIIIEHCTBOBAHNE HUX 3HAHMH U HABBIKOB, IOCKOJIbBKY HMEHHO OHHU SIBJISIOTCS
[IPOBOAHUKAMH 3HAHUHM OyIyIIMX MOKOJeHHH KazaxcTaHueB. [Ipu mognepxkke donna
«XanplK» B IOKHOH cTONMie ObUI OpPraHW30BaH E€XKEroJHbIM TOPOACKONW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHoll MHMLIMATUBOW CTall pealn3yeMblii MPOEKT 1O OOYYEeHHIO OCHOBaM
(MHAHCOBOM TPaMOTHOCTH Mpernoaasareield n3 BockMH obnacteidl Kazaxcrana, urto
JIOJDKHO OKa3aTh CYIIECTBEHHOE BIIMSIHUE Ha BOCIIMTaHUE (PMHAHCOBOW IPAMOTHOCTH H
MpEeIIPUHUMATEIBCKOTO MBIIIIJIEHHS Y HOBOTO TIOKOJIEHUSI TPaXAaH CTPaHBI.

Heob6xonumyro nmomois @oHx «Xanblk» OKa3blBaeT U TeM, KTO 0COOCHHO OCTPO
B Hell Hyxnaercs. B paMkax counanabHOM 3alllUThl HACEJIEHHsS aKTHUBHO NPOBOAUTCS
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paboTa 1o TOAJEPKKE NIETeH, OCTABIIMXCS 03 pOIUTENCH, JeTedl W B3POCIBIX U3
COLMAJIbHO YA3BUMBIX CJIOEB HACEJICHHUS, JIFOJEN C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMHU, a
TaKKe 00€CIICUCHUIO HYK/IAIOIIMXCSI COLUATBHBIM KHIIIbEM, CTPOUTEILCTBY COIIHATBLHO
BaXKHBIX OOBEKTOB, TAKUX KaK JCTCKHE CaJbl, ACTCKHE TUIOIAIAKU U (PU3KYIBTYpPHO-
03JI0POBUTEJIbHBIE KOMITJIEKCHI.

B xommnky no0peix gen @onnma «Xanablk» MOXKHO JOOABUTh OKa3aHUE ITOMOIIH
JIETCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOJJICP’KKa B PA3BUTHU JIETCKOTO PyTOOJIA M Kapare
B Hame# crpaHe. JKU3HEHHO BaKHYIO TIOMOIL biaroTBopuTeNnbHbIN QOHT «XaIbIky»
OKa3all HalllUM COOTeUECTBEHHUKAM BO BpeMsi HenasHel nangemuun COVID-19. Torna,
B pasrap TsDKenod 0oprObl ¢ KopoHaBUpyCcHOH nHpeknuerd Doun Beiaenui cBbime 11
MUJUTMAPJIOB TEHTe Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO 00O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MEIMIIMHCKON
TIOMOUIH U CPENICTB 3aLIUThL, aAPECHYIO MAaTEPUAIbHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHHUS U JICHE)KHBIC BBITUIATHI MEUIIMHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy C IOpYyrUMU TpPOCKTaMH, HAlCJICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUSL Ka3aXCTaHCKUX TpaxkaaH DOHJ penimi yneinuTb 0c000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SBJIICTCS YacThlO0 OOIIECTBEHHOW KYJIBTYPhI, a YPOBCHb €€
pa3BUTHS ONPEIENAET yPOBEHD Pa3BUTHUS TOCY1apCTBA.

I[onnepxkka @oHAOM BbIMycKa >XKypHajaoB HamuonanbHOM AxageMun Hayk
PecriyOnuku KazaxcraH, KOTOpbIe BXOAST B MeEXIyHapoiHble (OHABI Scopus u
Wos U B KOTOPBIX NYOJNUKYHOTCS CTaTbd OTEUECTBEHHBIX YYCHBIX, JIOKTOPAHTOB W
MaruCTPaHTOB, a TaK)KE HAYYHBIX COTPYJAHHUKOB BBICHIMX YYEOHBIX 3aBEJCHHUU W
HAy4HO-UCCIIEA0BATENIbCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISECTCS HE MEHEE 3HAYMMBIM
BKu1ajioM DOH/Ia B pa3BUTHE Ka3aXCTAHCKOTO OOIIIEeCTBa.

C yBakeHunem,
BbaarorBopurebHblii ®oHa «XaabIK»!



Bac pepaxrop:
KYPBIHOB Mypar ’KypbIHYJIbI, XUMHUS FBUIBIMIAPBIHEIH JOKTOPSL, ipodeccop, KP ¥FA akanemuri,
Kazakcran PecryOnmukace!l ¥ITTBIK FBUTBIM aKaieMusichiHbIH npe3ueHTi, AK «J1.B. CokobCkuii aTbIHIaFbI
OTBIH, KaTaJIH3 )KOHE IEKTPOXUMUS HHCTUTYTHIHBIHY 0ac qupektopbl (Anmarsl, Kasakcran) H = 4

Penaxkmus ankacel:

OJJEKEHOB Cepra3bl MbiHxkacapyJibl (0ac peaakTOpIbIH OpbIHOACAPHI), XMMUS FHIIBIMAAPBIHBIH
JoKTOpsI, podeccop, KP ¥FA akagemuri, «Dutoxumushy XaablKapaiblK FHUTBIMH-OHIPICTIK XOIIUHTTHIH
mupekropsl (Kaparannsr, Kazakcran) H =11

ATI'ABEKOB Buaamumup EnokxoBuu (6ac pemaxTopiblH OpbIHOAcapbl), XUMHS FBUIBIMAAPBIHBIH
JokTopsl, npodeccop, berapycs ¥YFA akanemuri, Kana marepuaniap XuMUsICbl HHCTUTY TBIHBIH KYPMETTI
nupekropsl (Munck, berapycs) H =13

CTPHAJ MupocaaB, npodeccop, Uexust FhUIBIM aKaJEMHUSICHIHBIH OJKCHEPHIMEHTTIK OOTaHHKa
MHCTUTYTBIHBIH 3epTXaHa MeHrepyurici (Onomoy, Yexust) H = 66

BYPKITBAEB Myxam6eTKaJu, XUMUs FbUTBIMAAPBIHEIH JOKTOPEL, podeccop, KP ¥FA akanemuri,
on-®apadu areigarsl Kaz¥Y Y-npiy Oipiamm npopexropsl (Anmarsl, Kazakcran) H =11

XOXMAHH J[Ixymut, Ceren ynusepcureriniy ®Papmauesruxa daxysapreTinin PapMakornosus
KadeapachHBIH MeHrepymrici, JKapaTbuiblcTaHy FBUIBIMIAPBIHBIH TTOHAPAIBIK OPTAJIBIFBIHBIH JAUPEKTOPEI
(Ceren, Bernrpust) H =38

POCC Camup, PhD noxropbl, Muccucunu yHUBEpCHTETiHIH OCIMIIK OHIMICPIH FBUIBIMU 3€PTTEY
YITTHIK opTansirel, Papmanust Mmektebinin npodeccopst (Oxcdopa, AKII) H =35

XYTOPSIHCKUM Burannii, punocodus gokropst (PhD, (apmarerr), Pequnr yHHBepCHTETiHIH
npodeccopsr (Peaunr, Aurus) H = 40

TEJTAEB Bargar Bypxan6aiiyiabl, TeXHUKa FRUIBIMIAPBIHBIH JOKTOpHI, mpodeccop, KP ¥FA
KoppecnionaeHT-mymreci, Kaszakcran PecnyOmukacer WHgycTpust koHe HWH(PPAKYpBUIBIMIABIK —JaMy
munucTpiiri (Anmarsl, Kasakcran) H = 13

DAPYK Acana Jlap, Xamnap ans-Mamxuaa [IsFsic MeuiHa KoJUIepKiHIH Tpodeccopsl, Xamaap
yauBepcuteTiHig Lsrpic Mmequiuna akynsreti (Kapaun, [Tokxicran) H =21

®A3bIJIOB Cepik /IpaxmMeTy.ibl, XUMHS FBUIBIMIAPBIHBIH JOKTOPBL, ipodeccop, KP ¥FA akanemuri,
OpraHuKajiblK CHHTE3 XKOHE KOMIp XHUMUSCHl HHCTUTYTHI TUPEKTOPBIHBIH FBUIBIMH JKYMBICTAp JKOHIHIET1
opsiabOacaps! (Kaparausl, Kazakcran) H=6

KOPOBEKOBA Illapuna 7Kopo0eKKbI3bl, XHMHs FHUIBIMIAPBIHBIH JOKTOPBI, mpodeccop,
Kepreiscran ¥FA akagemuri, KP ¥FA Xumust koHe XUMMSUIBIK TexXHOJOTHsS HMHCTHTYTHI (Bimikek,
Kpiprezcran) H = 4

XAJIMKOB [:xypadaii XaJuKkoBHY, XUMUsI FBUIBIMIAPBIHBIH JTOKTOPBI, podeccop, Taxikeran FA
axanemuri, B.M. Huxutun ateranarsr Xumust mHCTUTYTHI ([lymante, Toxikeran) H =6

DAP3AJIUEB Barug Mekuaoribl, XuMys FBUTBIMAAPBIHBIH TOKTOPEL, podeccop, ¥FA akanemuri
(Baky, O3ipoaiixan) H=13

TFAPEJIMK Xempa, ¢unocodus noxropsr (PhD, xmmus), Xanplkapallblk Taza jKOHE KOJIaHOAIBI
XMW OJIaFbIHBIH XMHUS KOHE KOpIIaraH opTa OemnimiHiH mpe3uaeHTi (Jlonmon, Aurmms) H = 15
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I'naBHbII perakTop:
KYPUHOB Mypar KypuHoBHY, JOKTOp XMMHUYECKHX HayK, mpodeccop, akagemuk HAH PK,
npe3uaeHT HaronansHol akagemun Hayk Pecry6mmkn Kazaxcran, renepansusiii fupexrop AO «HcTHTYT
TOIUIMBA, KaTanu3a u anekrpoxumun uM. /1.B. Cokonbckoro» (Anmarsel, Kazaxcran) H =4

Penaxkuuonnas xosuierus:

AJIEKEHOB Cepra3spl MbIH:kacapoBH4 (3aMECTHUTEINb INIABHOTO PEJAKTOPA), JOKTOP XUMHUUCCKUX
Hayk, podeccop, akagemuk HAH PK, mupexkrop MexayHapoHOro Hay4HO-IIPOU3BOCTBEHHOTO XOJIANHT A
«Dutoxumust» (Kaparanna, Kazaxcran) H =11

AI'ABEKOB B aagumup EHokoBHMY (3aMeCTHTENb TJIABHOTO PENAKTOpa), IOKTOP XUMHUYCCKHX
Hayk, npodeccop, akanemuk HAH Benapycu, nouerHslit aupexrop MHCTUTyTa XMMHH HOBBIX MaTepHaoB
(Munck, benapycs) H= 13

CTPHA/I Mupocias, npodeccop, 3aBemyromuii 1abopaTtopueli HHCTUTYyTa DKCIIEPUMEHTAIBHON
6otanuku Yemnickoii akagemun Hayk (Onomoyi, Yexust) H = 66

BYPKUTBAEB Myxam0eTKkaan, JTOKTOp XMMHYECKHX Hayk, mpodeccop, akagemuk HAH PK,
[epssrit mpopextop KasHY umenn anp-dapadu (Anmarsl, Kazaxcran) H =11

XOXMAHH [IxynuTt, 3aBenyromnii kapenpoit @apmaxornozun dapmareBrHiyeckoro (akyisrera
VYansepcurera Cerena, upexTop MexXIUCIUIUIMHAPHOTO IIEHTpa ecTecTBeHHBIX Hayk (Ceren, Benrpms)
H=38

POCC Cammup, noxrop PhD, mpodeccop HIkomsr dapmanuyi HAIMOHAIBLHOTO IEHTPa HAYYHBIX
WCCIICJOBAaHUH PACTUTEIBHBIX MPOAYKTOB YHUBepcuTeTa Muccucunu (Oxcdopa, CIIA) H = 35

XYTOPSIHCKUM Butammii, noxrop durocodun (Ph.D, dapmanesr), mpodeccop Yuusepcurera
Penunra (Pepunr, Aurus) H = 40

TEJIBTAEB Baraar Bypxan6aiiyJibl, JOKTOp TEXHHYECKHUX HayK, Ipodeccop, WieH-KOPPECIIOHACHT
HAH PK, MunucrepctBo Munycrpuu u unpactpykrypHoro pa3sutus Pecriyonuku Kasaxcran (AnamMarsl,
Kazaxcran) H=13

DAPYK Acana [lap, mpodeccop kommtemka Bocrounod memmmmubel Xampaapia ans-Mapkunaa,
¢axynsreT BocTouHoil MenuuuHbl yHuBepeuteta Xamaapaa (Kapaun, [Takucran) H =21

®DA3BIJIOB Cepuk /IpaxmeToBUY, TOKTOp XHMHUYECKHX Hayk, mpodeccop, akagemuk HAH PK,
3aMeCTHTENb JUPEKTOpa 1o HaywIHO# paboTe VHCTHTYTA Opranmdeckoro cuHTe3a u yrexumun (Kaparanna,
Kazaxcran) H=06

7KOPOBEKOBA Illapumna KopodexoBHa, TOKTOp XMMHYECKUX HayK, podeccop, akanemnk HAH
Keipreserana, MactutyT Xumun u xumudeckoit texnonorud HAH KP (bumukek, Keipreseran) H = 4

XAJIMKOB [Ixxypa6aii XaJauKoBH4Y, JOKTOp XHMHYECKHX HayK, mpodeccop, axazemuk AH
Tamxukucrana, Vuctutyt xumun nmenu B.W. Hukntuna AH PT (dyman6e, Tamxukucran) H = 6

DAP3AJIMEB Barug Memkua oribl, JOKTOp XHMHYECKHX Hayk, mpodeccop, akanemunk HAHA
(baky, Aszepo6aitmxan) H=13

T'APEJIMK Xempaa, noxrop ¢unocopun (Ph.D, xumus), npesunent Otnena XUMUH U OKpYsKaromieit
cpensl MexxIyHapogIHOro cor03a YHCTO! 1 npukiiagHoi xumun (Jlonnon, Anrmst) H =15
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Abstract. Environmental education is one of the most important priorities for the
development of the modern school and the education system as a whole. Currently, the
environmental education of young people growing up in the conditions ofacomprehensive
school should be carried out not only through the prism of the main disciplines of the
biological cycle, but also through the system of additional environmental education. An
important component of environmental education in teaching modern schoolchildren is
the development of environmental culture, which can be understood as the ability of each
person to use environmental knowledge and skills in practical activities. Environmental
education of students should be carried out through various activities, each of which
is designed to stimulate the cognitive activity of students. An analysis of the scientific
and educational literature, as well as the results of pedagogical research, shows that the
formation of students ' environmental competence when studying chemistry remains
outside the framework of methodological tasks solved in Chemistry Lessons. One of
the most important issues today is the development of environmental competence of
students in the study of chemistry and the co-formation of environmental education. The
need of society for a person with a high ecological culture and the level of insufficient
elaboration of this problem in methodological science, the need to develop the readiness
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and ability to competently act in problematic environmental conditions, contributing to
the formation and development of environmental competence of schoolchildren, and
the insufficient development of pedagogical conditions contributed to the course of this
research work. This article discusses the most important aspects of the formation of the
foundations of environmental education in the study of chemistry, increasing students
" interest in chemistry with the inclusion of environmental concepts in each lesson in
conducting a daily lesson. The research works are applied in practice in chemistry and
tested by pedagogical experiments.
Keywords: chemistry, education, environmental education, teaching methods
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AHHOTaNMs. DKOJOTHSUIBIK O1J1iM Ka3ipri 3aMaHFbl MEKTE TICH JKajIbl OlLtiM Oepy
KYHECIH JaMBbITYIbIH MaHbI3/bl 0achIM OaFbITTapbIHBIH Oipi Oombin TabbLTaAbl. Kasipri
yaKbITTa KaJbl OUTIM OCpEeTiH MEKTelN JKarJalbIHJa OcCill KeJie MKaTKaH KacTapibl
9KOJIOTHSUTBIK TOpOuesiey OMONOTHSIIBIK IMKJIIIH HET13T1 TOHAEPiHIH IPU3MaChl apKbLIBI
FaHa eMmec, COHbIMEH Karap KOCBIMINIA HKOJOTHSUIBIK OlliM Oepy iKyieci apKbUIBI
Jla JKy3ere achIpbUTybl Kepek. Kazipri MexTen OKyIIbLIapblH OKBITYAa SKOJOTHSUIBIK
OltiM OepydiH MaHBI3IbBl KYpamaac O6JIiri 3KOJIOTHSIIBIK MOJIECHUETTI JaMbITy OOJIBIIT
TaObuTaAbl, OYyJl Op aJaMHBIH NPAKTHKAIBIK iC-9pPEKeTTE OSKOJOTHSUIBIK OuTiM MeH
JaFapUIapAbl naiaanany KaoineTi gen Tycinyre 60omaasl. OKyIIbUIapAbIH YKOJOTHSUIBIK
TopOHeci op TYpIIi ic-1apaiap apKbUIbI )KY3€Te aChIpPbLTYbI KepeK, OJapAblH 9pKaiChIChI
OKYIIBUTAPABIH TaHBIMABIK OCJICEHIIUIITIH bIHTANAHABIPYFa apHaiaFfaH. FhUIbIMH JKoHE
OKy omeOHeTTepiH Tanjay, COHAAH-aK, MeNarorHKalblK 3epTTEYNIEpIiH HOTHKeNepi
XMMUSTHBI OKY Ke3iHJe OKYIIBbUIAPIABIH JKOJOTHSIIBIK KY3BIPETTUIITIH KaNbINTACTHIPY
XMMUS cabaKTapblHa NISHUIJIETIH 9ICTEMENIK TarchipMaiap MmeHOepiHeH ThIC KaJbII
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OTBIPFaHBIH KepceTeli. XUMHUS TOoHIH OKYy Ke3iHJIe OKYIIbLIAPBIH SKOIOTHSIIBIK
KY3BIPETTUNITH JaMBITY KOHE IKOJOTHSUIBIK O11iM Oepy/i Koca KaJbINTacThIpy Kasipri
KYHT1 MaHbI3bl MacenenepiH Oipi. KoramMHBIH DKOJIOTUSIBIK MOJICHHUETI KOFaphl
ajlaMFra KKCeTTLUIIT )KoHe OYJT MOCEJICHIH 9/IiCHAMAJIBIK FhUIbIMIA KETKIUTIKCI3 OHIEITY
JICHreill, MEKTell OKYIIbUIAPBIHBIH SKOJOTHSUIBIK KY3BIPETTUINIH KaJBIITACTHIPY
MEH JIlaMBITyFa BIKHNAJ ETETiH MpoOJIeMalbIK 3KOJIOTHSUIBIK JKaFaaiiapaa cayarThl
OpeKeT eTyre JaWbIHIbIFI MCH KAOUICTIH JaMBITY KQXKCTTLIIT JKOHE IMeIarorHKalbiK
JKaFJAIapIblH KETKUIIKCI3 JaMybl OCHI 3€PTTE€Y JKYMBICBIHBIH JKYPYiHE BIKIIAI
erti. byn Makamaga XuUMHs TIOHIH OKBITyAa SKOJIOTHSUIBIK OimiM Oepy Herizmepin
KaJIBINITACTBIPYIBIH MaHBI3/IbI aCTIEKTiNIepi, KYHACTIKTI ca0aKThl OTKi3yne op cabakka
SKOJIOTHSUIBIK YVFBIMIIAPJBI KOCA OTBIPBIN, OKYIIbLIAPABIH XUMHS IIOHIHE JIeTeH
KBI3BIFYIIBUIBIFBIH aPTTHIPY KapacThIPbUIA b 3€PTTEY KYMBICTAPBI TOKIPHOSIEe XUMUS
MIOHIH/IE KOJIJAHBUIBII, TIEIarOTUKAJIBIK YKCIICPUMEHTTEP apPKbLIbl TEKCEPLIIN OEpiIIreH.
Tyiiin ce3nep: xumus, Oi1iM Oepy, SIKOTOTHSIIBIK, 0171iM, OKBITY 9licTeMeci
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AHHOTaLMS. DKOJIOTHYECKOE 06pa30BaHI/IC ABJIACTCA OAHUM M3 BaXKHEHIIINX
MNPUOPUTETOB Pa3BUTHUA COBpCMeHHOI\/’I IIKOJIBI W CHUCTCMBbI O6p3.30BaHI/ISI B IICJIOM.
B HACTOSAIICEC BPEMs SKOJIOT'MYCCKOC BOCIHUTAHUC MOJIOACKHU, paCTyIlIefI B YCJIOBUSIX
06UleO6pa3OBaTCHLHOfI IIKOJIBI, JOJDKHO OCYHICCTBJIIATHCA HE TOJBKO YCPE3 IMPUBMY
OCHOBHBIX JUCIHUIIINH OHOJIOrUYECKOTO HUKJIa, HO U 4€pEe3 CUCTEMY ANOIOJIHUTCILHOTO
OKOJIOTHUYCCKOT'O O6pa30BaHI/I$L BaxxHoli cocTaBisoei 3K0JIOTHIeCKOro 06pa30BaHI/I}l
B O6y‘IeHI/II/I COBPCMCHHBIX MIKOJIBHUKOB ABJIACTCA  PA3BUTUC JKOJIOTMYECKOM
KYyJIbTYpbl, IO KOTOpOﬁ MOKHO TIOHHMATh CIIOCOOHOCTD KaXXa0ro 4YejaoBCKa
HCIIOJIB30BAThL JKOJOTMYCCKHUE 3HAHUSA U YMCHUA B HpaKTI/I‘-IeCKOI‘/'I JACATCIIbHOCTH.
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DKOJIOTUYECKOE BOCIUTAHUE YYAIUXCS JIOJDKHO OCYIIECTBISTHCS IOCPEIACTBOM
Pa3IMYHBIX MEPONPHUATHH, KakJ0€ W3 KOTOPBIX TIPU3BAHO CTHUMYJIUPOBAThH
ITO3HABATEIHHYIO aKTUBHOCTH. AHAIN3 HAYYHOH U yI4eOHO-METOIUIECCKON JINTEPATyPHI,
a TaK)Ke Pe3yJIbTaTOB MEIarorMYeCKUX UCCIE0BaHUN MOKA3bIBACT, YTO (DOPMUPOBAHHUE
9KOJIOTMUYECKOW KOMIETCHTHOCTH YYalllUXCs NP HM3YYCHHH XHMHU OCTaeTcsl 3a
paMKaM¥U METOIMYECKUX 3a/1a4, PeIIaeMbIX Ha ypokax XuMud. OJHUM U3 BROKHEUIINX
BOIIPOCOB Ha CETOAHSIIHHIHA IEHB SBIISICTCS PAa3BUTHE SKOJIOTHUSCKON KOMITETEHTHOCTH
yYaIMXCsl MPU HM3yYEHUH XUMHH U COBMECTHOE (HOPMHUPOBAHHE HKOJIOIMYECKOIO
oOpaszoBanusi. [loTpeOHOCTH 0OIECTBA B 4YEIIOBEKE C BBICOKOHW 3KOJIOTHYECKOM
KyIbTypOHl W YypOBEHb HEIOCTATOYHOH pa3pabOTaHHOCTH JaHHOW MPOOIIEeMbI B
METOAMYECKOW HayKe, HEOOXOAWMOCTh (OPMHUPOBAHUS TOTOBHOCTH W yMEHHUS
IPaMOTHO JIEWCTBOBATH B MPOOJIEMHBIX IKOJIOTHYCCKUX YCIOBHUAX, CIIOCOOCTBYIOIIMX
(hOpPMUPOBAHHIO U PA3BUTHIO FKOJIOTHMUSCKONW KOMIICTEHTHOCTHU IIKOJLHUKOB, & TAKKE
HEJ0CTaTouHasi pa3pabOTaHHOCTh MENAarornYecKuX YCIOBUW BHEC CBOW BKJIAT B XOII
ATON HCCIENOBaTeIbCKOM paboThl. B naHHOW cTarbe paccMaTpuBarOTCs BayKHEHIMe
acTmekThl OPMUPOBAHUS OCHOB YKOJIOTHUCCKOTO O0pa30BaHUS MPU U3yUYCHUU XHMHUH,
MOBBIIICHHUS UHTEPECa YUALIUXCS K XMMHUU C BKIIFOUCHHUEM JKOJIOTUYCCKUX KOHIICTIIIUH
Ha KaXKIOM YypOKE IpH TNPOBEICHUU EXKEIHEBHOrO ypoka. MccienoBarenbckue
paboThl MPUMEHSFOTCSI HA TMPAKTHKE MO0 XMUMHUA M TPOBEPSIIOTCS IMEAarormdecKuMu
AKCIIEPUMEHTAMH.

KiroueBble ciioBa: xuMmusi, 00pa3oBaHKe, IKOJIOTHIECKOE 00pa30BaHUE, METOIUKA
o0y4eHHs

Introduction

In order to deeply understand environmental problems in all their complexity and
ensure their sustainable development, it is very difficult to determine their solutions.
This requires a new type of education — education for Sustainable Development. The
practical result of such education is manifested in the ability and willingness to make
their own decisions and choices at the social level. Based on this, education becomes one
of the main tools for ensuring individual, group and Universal Security. The sustainable
development of education is one of the urgent problems of the modern educational
strategy of society. Environmental education is the most specific and important
component of education for Sustainable Development. Changes in modern education
in the country force teachers to pay attention to the joint productive work of the teacher
and the student, and its goal is to develop practical knowledge, skills, abilities, skills
and experience in students. Environmental education for comprehensive development
as a modern didactic system is aimed at implementing the requirements of modern state
educational standards and contributes to the formation of subject knowledge, universal
educational activities based on understanding the laws of Ecology and nature. A possible
tool for the development of the cognitive sphere of schoolchildren is environmental
education, the basics of which are studied in the lessons of the natural science field
(geography, biology, chemistry), since the subject «Ecology» is not included in the
school curriculum, but there is a section «chemistry and ecology» (Plotka-Wasylka,
2021; Dicks, 2018).
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Chemistry is a discipline in which environmental aspects can be included in every
daily lesson. Environmental education is based on ideas about the relationship between
the composition, structure, properties of substances and their biological functions, the
dual role in living and inanimate nature, the biological exchange of chemical elements
and the consequences of this process for living organisms. Chemistry is of great
importance in solving environmental problems at the present stage. When studying the
composition, structure and properties of substances, chemistry can answer questions
about what happens to them in the atmosphere, soil, aquatic environment, how matter
and the products of its transformation affect biological organisms. One speaks of
chemistry as the culprit of an unfavorable environmental situation. (Yachina, 2018).

Not only chemical plants, but also blast furnaces, bakeries, thermal power plants,
tanneries, automobiles, perfume factories, mining and pharmaceutical enterprises,
ordinary cornflowers and any of us are nothing more than a chemical reactor. Everywhere
various chemical reactions, useful, useless and harmful substances are formed, liquid,
solid and gaseous products are produced. Most environmental disasters are due to
pollution of the atmosphere, hydrosphere and lithosphere with compounds obtained as
a result of a reaction that often occurs not in a chemical plant. If we agree that we
cannot find harmony with nature without the help of chemistry, we will avoid mistakes.
After all, he is characterized by a special ability that can only be an" attacker "and a"
defender". What function will prevail depends not on chemistry, but on you and US.
(Bobizoda, 2022; Bakirova, 2014).

The main role in the development of interest in chemistry is played by students
"understanding of the causes of contradictions in the system "Nature-Society". How
can we explain the behavior of a substance in the atmosphere, body of water, soil or in
the human body, how does it itself and the products of its transformation affect natural
systems?

Chemistry and ecology serve as a link between the inanimate and the living. In the
course of classes in the laboratory of Applied Ecology, it is possible to clearly and
convincingly demonstrate both the negative aspects of human intervention in the natural
environment and possible ways to optimize anthropogenic impact on it (Solovjeva,
2015; Perfilova, 2011).

Purpose of the study

In many developed countries, the formation of ecological culture and environmental
consciousness is an integral part of the education of the population, which includes
environmental literacy, awareness, reliability and activity in the Daily implementation
of the norms of rational nature management. In our country, Environmental Education
takes place mainly in educational institutions of various levels. The ways to implement
the goals of environmental education at school can be different: the ecologization of
academic disciplines, the creation of integrated courses, the introduction into the practice
of teaching a special discipline that reveals the problems of Ecology and environmental
protection from pollution. The main goal of the research work we propose is to form
the foundations of environmental education in the course of daily classes in the study of
chemistry. The result of this is an increase in students ' interest in chemistry, an increase
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in the quality of knowledge. Formation of environmental competence in schoolchildren:
a positive approach to environmental ecology; creation of a system of continuous
environmental education; students of a public position; identification of the relationship
between theoretical and scientific and practical activities; formation of the foundations
of a healthy lifestyle; formation and development of interdisciplinary ties in the study
of environmental problems (chemistry - geography, chemistry — biology, chemistry —
economics, chemistry — sociology).

Materials and methods

The research work is based on experiments in chemistry in Grades 9"A" and 9"B"
of Abai Secondary school Nel5 in Atyrau. In the 9th "A"class, environmental education
was integrated into the chemistry lesson, and the 9th"B" class was held as a traditional
(new format) lesson. 9 "A" class chemistry lessons were taught on the following topics
with integrated environmental education:

1. Lesson topic: General characteristics of metals

Training goals:

9.1.4.1-be able to explain the properties of metals using knowledge of metallic bonds
and metallic crystal lattice

9.1.4.2-to describe the physical and chemical properties characteristic of metals and
explain that metal atoms only exhibit reducing properties

Integrated environmental concepts, questions covered: the penetration of heavy
metals such as copper, lead and zinc into the tissues of the human body leads to
oncological diseases, abnormalities of the heart , blood vessels. Therefore, cleaning the
water composition from heavy metal ions is an important and complex task.

1. What are the functions and effects of metal ions in the human body?

2. What are the ways of environmental pollution of ferrous metallurgy enterprises?

3. The concept of heavy metal pollution? (Florentina, 2015; Ismail, 2011).

2. Topic of the lesson: Ingots of metals. Demonstration Ne5 "metals and ingots"

Training goals:

9.1.4.3-knowledge of the concept of casting and its advantages

9.1.4.4-comparison of the composition and properties of cast iron and steel

9.4.2.5-naming metal deposits in Kazakhstan and explaining the processes of their
production, impact on the environment

Integrated environmental concepts, questions covered: ferrous metallurgy enterprises
have a large share of environmental pollution, which releases 15 % sulfur dioxide,
15-20 % nitrogen oxide, 15 % industrial dust and pollen into the air. At the same time,
about 200 million tons of solid waste occupy large areas of fertile land.

3. Topic of the lesson: extraction of metals

Training goals:

9.4.2.6-description of the process of metal extraction from ore

Integrated environmental concepts, questions covered: what are the measures to be
followed in the process of metal extraction? Analyze the following idea: "chemical,
metallurgical and machine-building enterprises of Russia and Kazakhstan dump
untreated waste into the Ural River. As a result of this, the fields where the seeds of
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very valuable sturgeon are sprayed are poisoned, and the Atyrau region suffers a lot of
damage." (Wang, 2018; Torsykbayeva, 2023).
4. Topic of the lesson: metals of Group (I) and Group (II) and their compounds.
Training goals:
9.2.1.1-explanation of the general properties of alkali metals based on atomic
structure
9.2.1.2-compilation of reaction equations characterizing the basic properties of
oxides and hydroxides of alkali metals
9.2.1.3-comparison of the general properties of metals of Group 1 (I) DST and Group
2 (II) and compilation of reaction equations
9.2.1.4-explanation of the basic properties and description of the application of
calcium oxide and hydroxide
Integrated environmental concepts, questions covered: pollution of the feeding
environment: the transition of calcium to strontium in the human and animal body.
The concept of hardness. Why is hard water not used when washing car engines?
Environmental impact of hard water? (Karaev, 2023; Kalimukasheva, 2022).
5.Topic of the lesson: metals of Group 13 (III). Aluminum and its compounds.
Training goals:
9.2.1.5-explain the properties of aluminum based on atomic structure, name the
application area of its important compounds and castings
9.2.1.6-study of the dual properties of aluminum, its oxide and hydroxide
Integrated environmental concepts, questions covered.: the effect of aluminum on the
human nervous system
6.Topic of the lesson: practical work Ne 4 solving experimental problems on the topic
"Metals"
Training goals:
9.2.1.7-planning and conducting experiments related to the interaction of metals of
Groups 1 (I), 2 (1), 13 (II) with simple and complex substances;
Integrated environmental concepts, questions covered: solving environmental
problems
7.Topic of the lesson: Halogens. Chlorine
Training goals:
9.1.4.5-compilation of electronic formulas of halogen molecules and determination
of crystal lattice type and Bond type
9.2.1.8-prediction of the laws of change in the properties of halogens in the group
9.2.1.9-description of chemical properties of chlorine: interaction with metals,
hydrogen and halides
Integrated environmental concepts, questions covered: what properties can explain
the use of chlorine as a bleach in everyday life? What is the role of chlorine in water
purification?
8.Topic of the lesson: 16 (V])-group elements. Sulfur. Sulfur compounds
Training goals:
9.2.1.11-16 (VI) - description of the general property of group elements
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9.2.1.12-comparison of the physical properties of allotropic changes in sulfur and

compilation of reaction equations reflecting the chemical properties of sulfur

9.2.1.13-comparison of the physical and chemical properties of sulfur (IV) and (VI)
oxides and explanation of the physiological effects of sulfur dioxide

9.4.2.1-explanation of the cause of acid rain and its impact on the environment

Integrated environmental concepts, questions covered: knowledge and understanding
of the physical and chemical properties of sulfur compounds. Understand the
physiological properties of sulfur compounds. Understand the cause of acid rain and its
impact on the environment. Identification of ways to solve environmental problems in
our region (Atyrau region)

9.Topic of the lesson: sulfuric acid and its salts. Practical work No. 5 "Study of the
chemical properties of dilute sulfuric acid solution and its salts"

Training goals:

9.2.1.14-study of the physical and chemical properties of sulfuric acid solution and
its salts

Integrated environmental concepts, questions to be covered: full familiarization with
the concept of" acid rain". Study of the impact of sulfuric acid on the environment. In
the Ural River in our region (Atyrau region), tons of fish die every year and their number
increases from year to year. Could this story be related to the ANPZ? (Kalimanova,
2019).

Table 1
Short-term plan for Grade 9 "a"
Unit 9.3 A 17 (VID), 16 (VI), 15 (VI), 14 (IV) -group elements and their compounds
Teacher’s name: Aleshova Aidana Abaikyzy
Date:
Class:9 “a” number of participants | number of non-participants
Lesson topic: Sulfur compounds
Purpose of training 9.2.1.13-comparison of the physical and chemical properties of sulfur (IV) and
according to the (VI) oxides and explanation of the physiological effects of sulfur dioxide
curriculum 9.4.2.1-explanation of the cause of acid rain and its impact on the environment
Purpose of the - comparison of the physical and chemical properties of sulfur (IV) and (VI)
lesson: oxides and explains the physiological effects of sulfur dioxide.
- acid rain explains the cause and impact on the environment.
The course of the lesson:
Period/time of | Teacher's actions Student's actions Evaluation Resources
the lesson
Beginning of | Welcomes students, By selecting and scanning | Oral feedback
the lesson checks their attendance | the papers presented in
Organization | Represents the topic front of them, they unite
3minutes of the lesson and the in 3 groups.

purpose of the lesson.
Division into groups.
Groups students
according to the " QR"
code method
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Literacy.

Teamwork.

Each group is assigned
a theme on the same
topic

Group 1. "Poster"”
Group 2”News Service"

Physical and chemical
properties of sulfur
compounds

Group 2”’News Service"
What is the threat posed
by sulfur compounds to
the environment?Why is

- physical

and chemical
properties

of sulfur
compounds

- Reveals the
environmental

Repeating the | Repetition of the the "true - false" method, |The teacher's
past past topic checking answer the questions opinion. @
5 minutes homework using the asked. Great job!Good
"truth-false" method. 1. sulfur is in group VI of | luck! stickers
the periodic table with the
2. sulfur is yellow, poorly |inscription
soluble in water, does not
conduct heat and current
3. Sulfur does not occur
in nature in a free state,
because it is very active
4. Sulfur is an
environmentally polluted
element
5. used in the production
of sulfur rubber
Middle of the |In order to reveal the Students analyze and Craiig
lesson topic of a new lesson, discuss the lesson Buneo
Introduction to | a preliminary text is Determines the topic of
anew lesson | given. the new lesson. https://youtu.
10 minutes "In 1963, scientists Watching the video show, be/DnJH8wp-
studying the Hubbard listening and forming an MEQU?si=
Brook Experimental idea. 0at63yoO-
Forest made a shocking JS506EANP
discovery. They have Each group sets a goal for
been studying rainwater |today's lesson:
non-stop for years, but | "To know and understand
according to a recent the physical and chemical
study , recent rain properties of sulfur
samples were nearly 100 | compounds
times more acidic than
usual; this could destroy | Understanding the
the region's ecosystem | physiological properties
in decades. What caused | of sulfur compounds
this deadly rain? And
what can be done to stop | Understanding the cause
it?» of acid rain and its impact
Students are introduced | on the environment”
to the topic and purpose
of the new lesson, and | Additional purpose:
each group is given a "Identification of ways
task to set a goal for this | to solve environmental
lesson problems in our
region(Atyrau region)”
15 MuHyT Task for Functional Group 1. ”Poster" The descriptor | Poster, cross-

section paper,
stickers
laptop mobile
phone
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Group 3 is transferred the ecological situation in | problem of
to the defense of Atyrau region so bad? Atyrau region
the topic using the Group 3 “ Interview - determines
“interview” method “(interview with an the effect of
ecologist) sulfuric acid
What are the measures compounds
to prevent contamination |on the
with sulfur compounds? | environment
Are there ways to solve | - offers
the problems of pollution |solutions to the
with sulfur compounds in | problem
Atyrau region?
Tasks for Individual work: Task 1 The descriptor | Textbook for
fixing the What is the density of - calculates the 9th grade
lesson Performs, monitors, sulfur dioxide compared | the density of | Workbook.
6 minutes shows examples, to air and hydrogen? sulfur dioxide
examples of tasks in the | Task 2. Among the compared to air
task heading 1,2. reactions below, find - calculates
an equation showing the density of
both the oxidative and sulfur dioxide
reducing properties of compared to
sulfur. Explain the reason: | hydrogen
A)SO: + Na.O =
Na2S03; JeckpunTop:
b) 5SO3 +2P =
P203+5S02;
¢) SO2 +2NaOH =
Na2S03 + H20;
d) SO3 +Na20 =
Nast4;
€) 2S02 + 02=2S03
End of the Reflex is created using | Students create feedback
lesson the” Mentimetr " with the teacher using a | Self-
3 minutes method QR code assessment
Conclusion Homework & 30 C-1 I understood the lesson, it | It is estimated
Reflection was very interesting in the range
Student I liked the lesson, but from 1 to 10
assessment, there were some small points
homework mistakes..
assignment I was not interested in the
lesson.
I didn't complete the
tasks.
Table 2
Short-term plan for Grade 9 "B"
Unit 9.3 A 17 (VID), 16 (VI), 15 (VI), 14 (IV) -group elements and their compounds
Teacher’s name: | Aleshova Aidana Abaikyzy
Date:
Class:9 “B” number of participants | number of non-participants

Lesson topic:

Sulfur compounds
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Purpose 9.2.1.13-comparison of the physical and chemical properties of sulfur (IV) and (VI)
of training oxides and explanation of the physiological effects of sulfur dioxide

according to the |9.4.2.1-explanation of the cause of acid rain and its impact on the environment
curriculum

Purpose of the |- comparison of the physical and chemical properties of sulfur (IV) and (VI) oxides
lesson: and explains the physiological effects of sulfur dioxide.

- acid rain explains the cause and impact on the environment.

The course of the lesson:

Period/time of | Teacher's actions Student's actions Evaluation Resources
the lesson
Beginning of the | Welcomes students, | By selecting and Oral feedback
lesson checks their atten- scanning the papers
Organization dance presented in front of
3minutes Represents the topic | them, they unite in 3
of the lesson and the | groups.
purpose of the lesson.
Division into groups.
Groups students ac-
cording to the " QR"
code method
Repeating the Repetition of the team up with the The teacher's
past completed topic group using the" opinion.
5 minutes - "wordwall.net "- coleso " method and | Great job!Good
checking homework |answer the questions | luck! stickers with
using the "wheel" given. the inscription
method in the 1. Where is sulfur in
program the periodic table?
2. tell the atomic
structure of sulfur
3. where sulfur is used
4. What do you know
about the distribution
of sulfur in nature
Middle of the The topic of the Watch the video. Read
lesson lesson and the goals | the textbook. They get
Introduction to a | to be achieved are acquainted with the
new lesson introduced. The reference words, write
10 minutes production method down the equations
and conditions for of reactions in their
obtaining sulfur notebooks.
compounds in the
laboratory are shown
in a video clip
Teamwork Performs task 1 in the | 1. Task The descriptor: Poster, cross-
6 min task header, monitors, | Question to students: | Total-4 points section paper,
shows an example, Where Are sulfur Differentiation: stickers
example. compounds used? the "Dialogue and
(Students express Support" method

their thoughts. When | of differentiation is
listening to students ' | manifested here. To
opinions, it is help answer
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important to listen
and draw conclusions
without interrupting).

in the right way,
some students are
asked open-ended
questions, and some
students in need

of help are asked
leading questions.

Tasks for fixing
the lesson
6 minutes

Individual work:

Performs, monitors,
shows examples,

examples of tasks in
the task heading 2,3.

2. Task

Working with text
Sulfur forms three
different oxides: S
(IV) oxide SO, (sulfur
gas or sulfur dioxide),
which is a yellow,
suffocating pungent-
smelling gas. Sulfur
(VI) oxide, sulfur
anhydride-so, volatile,
colorless liquid. Sulfur
(VIII) oxide - so. They
are well soluble in
water, resulting in the
formation of sulfuric
acid H.SO and
sulfuric acid h2so4, so
it turns out that these
are acidic oxides.
Task 3

1. What is the oxide
formula if m(S): m(0)-
1: 1? Find its density
in comparison with air
and the mass of 1 liter
(KJ).

2. how much air is
needed to oxidize
sulfur (IV) oxide with
a volume of 30 m3?

Descriptor: total-3
points

Descriptor: Total-4
points

1 point for each
correct answer

Textbook for
the 9th grade
Workbook.

End of the lesson
3 minutes
Conclusion
Reflection
Student
assessment,
homework
assignment

The reflex is created
using a padlet board

Students provide
feedback to the
teacher via qr code
Provides feedback
on how the lesson
went, if he has
misunderstood
questions about the
lesson, or by giving
the teacher a grade

Self-assessment

It is estimated in the
range from 1 to 10
points

padlet

Results and their discussion
The results of the study are shown in the comparison below. Monitoring of the
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educational achievements of students of grades 9" A"and 9 "B"has been carried out, as
aresult of which it is possible to see an increase in the quality of education of students of
Grade 9 "a", who have integrated environmental education into the educational process,
and an increase in students ' interest in the subject. The research work was obtained
based on the results of the study of the evaluation indicators of the i-th and ii-th quarters.
In the 9th grade"A" there are 18 students, where the best-2, the Accent-5, the average-11.
in the 9th grade " B " there are 18 students, the best-1, the Accent-6, the average-10. As
a result of the study, at the end of the second quarter, the ranks of the best in the 9th"a"
grade increased by 1 student, the emphasis-by 3 students. No changes were observed in

the 9 "B" Class. These results are shown in the diagram below.
Picture 1

Comparison of knowledge indicators for the first and second quarters

The indicator of knowledge in chemistry of
students of grade 9 "B" for the first quarter
(before the study)

The indicator of knowledge in chemistry of
students of grade 9 "A" for the first quarter
(before the study)

M Good M Excellent M Sad M Good M Excellent M Satisfaction

Indicator of knowledge in chemistry of
Grade 9 "A" for the II quarter (research
result)

Indicator of knowledge in chemistry of
Grade 9 "B" for the II quarter (research
result)

HGood M Excellent M Satisfaction M Good M Excellent M Satisfaction

Conclusion

As a result of the selection of material on the main topics of the chemistry course
and the integrated study of environmental knowledge in daily classes, students not only
improve the quality of knowledge, but also become interested in the subject, reveal the
ability to cognitive creativity. This also contributes to the fact that in the future they will
freely, without mistakes, choose the desired profession. Questions, demonstration and
laboratory experiments on each topic were selected. The topics of reports and messages
were presented to the students. A number of allocated nature protection, the need to
pay attention to them was noted during the lesson. The results of research activities to
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study the environmental comfort of school premises were given by specifying a short-
term plan. The skills of action acquired in Chemistry Lessons significantly increase
the quality and degree of learning of students. Allows students to gain knowledge in
other subjects. The presented material can be used to work in classes and extracurricular
hours. The methodological development carried out as a result of scientific research can
be introduced into the educational process of general educational institutions.
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