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III.P. Kacen

Ine ayoamnst, bopanoaii kenmi Ne 54 opma mexmenmiy Xumus noHi myeanimi, Armamst 001,
Kazaxcman
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e-mail: shugylakasen_02@mail.ru

XUMUAHBI OKbITY A BIJIIM AJTYIIBIJIAPABIH TAHBIM/IBIK
BEJICEHAIVIII'TH APTTBIPY ABIH FBIJIBIMU-IIEJATI' OI'MKAJIBIK HET'I31EPI

Anoamna

By makanana XUMUSHBI OKBITY OapbIChIHIA O1TiM ayIIbUIapAbIH TAHBIMIBIK OCJICEHILTITIH apT-
TBIPYIBIH FBUIBIMHU-TICIATOTHKAJIBIK HETI3/epl TalgaHFaH. TaHBIMABIK OCJICEHIIUTIK OKYIIbLIAPIbIH
OuLTIM anyFa JIeTeH 1IKi MOTHUBAIMACHIH, ©31HIIK 13ICHYIH, IIBIFAPMAIIBUIBIK KaOlTeTTepiH TaMbl-
TyJla MaHBI3bl PeJl aTKapaabl. 3epTTeyAe TaHBIMABIK OCJICEHIUTIKTIH TEOPHSUIBIK HETi3Zepi MeH
OHBIH KYPBUIBIMJIBIK JIEMEHTTEPI — TAHBIMIBIK KBI3BIFYIIBUIBIK, EPOCCTIK KOHE MIBIFapMalIbLIBIK
OpeKeT KapacThIpbUIFaH. ABTOpJIap XUMHS caOarblHIa MHTEPOEICEH I OKBITY OIICTEPIH KOJIIaHY-
JBIH TUIMJIUTITIH HeTi3[en, Ou1iM Oepy yaepicinae OKyIIbUIapsH aepdec oinay KaOileTiH JaMbITy
Ka)KETTIT1H KOpCeTe/Il.

Makanana WHTEpOEJICeHII OMICTepAiH OLTIM adylmIbUIApJbIH FHUIBIMU-3€PTTEY AaFIbLIAPBIH,
CBHIHHM OMJIayBIH jKOHE TOXKIpHOeNiK KabiieTTepiH apTThIpyFa bIKIAN eTeTiHi fanenaeHreH. COHbIMEH
Katap, OutiM Oepy yAepiCiH THIMII YABIMIACTBIPY YIIMIH OKBITY OMICTEMECIHIH HETI3Ti IeJaroru-
KaJIBIK IIapTTaphl aHBIKTAIFAH: J)KEKE TYJIFara OarbITTaliFaH OKBITY, ©31HIIK KYMBICTapIbl KyHei
TYpPAE YHBIMIACTHIPY JKOHE Kepi OaiylaHbIC YChIHY. ABTOpJap MYFaTiMHIH OKBITY/AaFbl POJiH KalTa
KapacThIPBITN, OHBI OKYIIBIHBIH TAHBIMIBIK OPEKETIH OaFbITTAyIIbI, IIBIFAPMAIIBUIBIK AJICYETiH
allyIIbl PETiHAC CUMATTANIbI.

Makanaza YCHIHBUIFAaH TEOPUSUIBIK JKOHE MPAKTUKAIBIK TYXXBIpbIMAAp OiliM Oepy camachlH
apTTHIPy/Ia, o9Cipece XUMHS TOHIH OKBITYJa MaHBI3bI 00BN TaObUIaabl. Byl 3epTTey HOTHXKEEPI
OKYIIIBLIAP/IbIH TAHBIMJIBIK O€JICEHIUIITH TaMBITYIbIH KaHa TOCUIAEPiH eHri3yre, 6u1im Oepy yaepi-
CiHIH camachlH JKaKCapTyFa KOHE OKYIIBUIAPABIH FHUIBIMU TaHBIMFA JET€H KbI3BIFYIIBUIBIFBIH apT-
TBIpyFa OarbITTaJIFaH.

Tyiiin ce3mep: manvimoblK OenceHOiniK, XUMUsHbl OKbIMY, uHmepoencenoi adicmep, 6inim bepy,
Odepbec ounay, wovleapMaublivlK, eblIbIMU-3epmme) 0d0blLiApbL.
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HAYYHO-IIEJAT'OT MYECKHUE OCHOBBI IOBBIIIEHUSA IO3HABATEJBLHOM
AKTUBHOCTH OBYYAIOIIUXCS ITPU TPEIIOJJABAHUU XUMHUU

AnHomayus

B cratbe paccMaTpuBaloTCs HAay4HO-TIEIarOrMYE€CKHE OCHOBBI MOBBIMICHUS IMO3HABATEIbHOU
aKTUBHOCTH ydaluxcs npu oOyueHuu xumuu. [lo3HaBaTenbHasi aKTHBHOCTh UTPAET BAXKHYIO POIIb
B Pa3BUTHUH BHYTPEHHEH MOTHBAllUM K OOYYEHHIO, CaMOCTOSITEILHOTO IMOMCKa 3HaHWM U TBOp-
YEeCKUX CIOCOOHOCTEH yuyammuxcsi. B riccrnenoBaHuy OCBEIIAIOTCS TEOPETUUECKIE OCHOBBI TIO3HABA-
TEJIbHOW aKTUBHOCTH M €€ CTPYKTYpPHBIE 3JIEMEHTbl — IO3HABaTEIbHBIH MHTEPEC, CAMOCTOSTENb-
HOCTh W TBOpYECKAasl JAESATEIbHOCTh. ABTOPHI 000CHOBBIBAIOT d(P(HEKTUBHOCTh MPUMEHEHHUS WHTE-
PaKTUBHBIX METOJ0B OOyUEHHUs Ha YpOKaxX XUMHH U MOAYEPKUBAIOT HEOOXOIUMOCTH Pa3BUTHUS Y
yUalllMXCsl HABBIKOB CAMOCTOSITEIbHOTO MBIILJICHUS.

B cratbe nokazaHO, YTO MHTEPAKTUBHBIE METOJbI CIIOCOOCTBYIOT 3HAYUTEIHHOMY DPa3BUTHIO
HCCIEA0BATENIbCKUX HABBIKOB, KPUTUYECKOTO MBIIIJICHUS M TMPAKTUYECKHMX YMEHHMM y4Yalluxcs.
Taxxe onpezaeneHbl KIIOYEBbIE NeJarorniyeckre yeiaoBus s 3pPpeKTuBHOM opranuszanuu odpa3o-
BaTEIBHOTO TPOIECCa: JTHYHOCTHO-OPUECHTHPOBAHHOE OOYYCHHE, CHCTeMAaTHYecKash OpraHu3allus
CaMOCTOATENILHON pabOThl M MPEIOCTaBICHUE OOpAaTHON CBSI3H. ABTOPBI MEPEOCMBICIMBAIOT POJIb
YUUTENS KaK HAIPaBISIFOIIETO MO3HABATEIBHYIO NEATEIHHOCTh U CIOCOOCTBYIOIIETO PACKPBITHIO
TBOPUYECKOTO MOTEHIMANa yYalIuXCs.

Teopernyeckue U MPaKTUUECKUE BHIBOJIBI, IPEACTABICHHBIE B CTaThe, UMEIOT BaXKHOE 3HAYCHUE
JUIS TIOBBIIIEHUS KadecTBa 00pa30BaHUsA, OCOOEHHO NpU 00ydeHHH XUMHUU. Pe3ynbTarhl uccieno-
BaHMs HaIpaBJEHbl HAa BHEJPEHUE HOBBIX MOAXOJOB K Pa3BUTHIO MO3HABATEIHLHOW aKTUBHOCTH,
yllydllleHue KayecTBa 00pa30BaTeIbHOIO MPOLiecca U MOBBIIICHHE HHTEPeca yJaluXxcs K HAydYHOMY
MMO3HAHMUIO.

KuroueBble cioBa: nosnasamenvras akmusHOCMb, 00VUeHUe XUMUU, UHMEePaKmMugHble Memo-
0bl, 0bpazosanue, CamocmoamenbHoe MbluLleHue, Meop4Uecmeo, UCcie008amenbCKue HagbiKu.

Sh. Kasen
Chemistry teacher at Secondary School Ne54, Boraldai village, Ili district,
Almaty, Kazakhstan
* e-mail: shugylakasen 02(@mail.ru

SCIENTIFIC - PEDAGOGICAL FOUNDATIONS OF INCREASING
COGNITIVE ACTIVITY OF STUDENTS WHEN TEACHING CHEMISTRY

Abstract

This article examines the scientific and pedagogical foundations for enhancing students’
cognitive activity in chemistry education. Cognitive activity plays a critical role in fostering
students’ intrinsic motivation for learning, self-directed inquiry, and the development of creative
abilities. The study explores the theoretical foundations of cognitive activity and its structural
components-cognitive interest, independence, and creative action. The authors substantiate the
effectiveness of using interactive teaching methods in chemistry lessons and emphasize the need to
develop students’ independent thinking skills in the learning process.
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The article demonstrates that interactive methods significantly contribute to the development of
students’ research skills, critical thinking, and practical abilities. Furthermore, key pedagogical
conditions for organizing the educational process effectively are identified: student-centered
learning, systematic organization of independent work, and the provision of continuous feedback.
The authors redefine the teacher’s role as a facilitator of cognitive activity and a catalyst for
unlocking students’ creative potential.

The theoretical and practical conclusions presented in the article are essential for improving the
quality of education, particularly in the teaching of chemistry. The research findings aim to
introduce new approaches to fostering cognitive activity, enhancing the quality of education, and
increasing students’ interest in scientific knowledge.

Keywords: cognitive activity, chemistry education, interactive methods, education, independent
thinking, creativity, research skills.

Kipicne. XuMusHbl OKBITYJa OKYIIBLIAPIBIH TAaHBIMIBIK OCICEHAUIITIH apTThIpy — 3aMaHayu
OutiM Oepy >KyHeciHiH ©3eKTi Macesenepini Oipi. XKana OutiM Oepy mapagurmachl OKYIIbLTAPbI
nmaccuBTi OUTIM anmymibUIapaaH OeniceHl 13leHylIiepre aiHamAbIpyabl Ke3aelai. ©Ocipece
KApaThUIBICTAHY FBUIBIMIAPBI, COHBIH IIIHIEC XUMHS, OKYIIbLIAPJbIH aHAIWTUKAIBIK OWIay
KaOlleTiH, FBUIBIMM oJliCHAMajapJbl MEHIepylH KaMTaMachl3 €TETiH MaHbI3Abl IOH OOJIBII
TabbuTanbel. Kazipri 3aMaH/ia FRUTBIM MEH TEXHOJIOTHUSHBIH KapKbIHIBI JaMybl O11iM Oepy KyHeciHIH
OapIblK cananapbiHa TyOerei e3repictep eHri3yi Tanam eryne. Ocipece *KapaTbUIbICTaHy IOH-
JIEpiH, COHBIH 1IMIIHE XUMHSIHBI OKBITY/Ia )KaHa 9JIICHAMAIIBIK TOCLIAEp KOIJaHY MaHBI3bl. XUMUS
MOHI OUTIM aNyIIbUIApJbIH AHATWTHUKAIBIK Oilay KaOiNeTiH JaMbITyFa, TaOUFU KYOBLIBICTApIbI
FBUTBIMH TYPFBIIA TYCIHAIpYTE )oHE OoJIamakTa MHHOBAIMSUIIBIK TEXHOJOTHSIIAPABI HTEPYyiHE HETi3
0ora amanel. Anaiia JoCTYpIli OKBITY 9MiCTEPl OKYIIBUIAPABIH TaHBIMIBIK OCJICEHIUTITIH apTThIPY-
Jla MEKTeYIl HOTIKEe Oepeli, COHIABIKTAH OKBITY MPOIIECIHE 3aMaHayH TearoruKalibIK 9ICTep MEH
TEXHOJIOTUSIAP/IbI €HT13Y KQXKETTIT1 TybIHIAI OTBIP.

TaHbIMABIK OCIICEHAUTIKTI apTTHIPYABIH HET131HIe OUTIM amymbuIap/IblH OKY MPOIECIHE CaHabI,
OeJiceH Il KaThICYbI JKaThIp. Byl yFbIM OKYIIBIHBIH OUTIMAL 137€yre, eHAeyre *oHe o3 OeTiH-1e
KaHa aKmapaTrTbl MEHrepyre YMTBUIBICHIH Ounmipenmi[1]. 3eprreymnep KepceTKeHIeH, TaHBIMIBIK
OeJIceHUTIK eHreli JKoFapbl OKYLIbLIap jKaHa OLTIMII TepeH Wrepin KaHa KoilMaii, OHbl HaKThI
emipae Konmanyra kabumerti 6omanpi[2]. Ocel opaitma, ICAP (Interactive-Constructive-Active-
Passive) mozeni OuTiM alyImIbUIApABIH TAHBIMIBIK OCICEHIUTITIH apTTHIPYABIH THIMII OMICTEPiH
YCBhIHA/IBI. byJT MOJienh OKBITY OaphIChIHIa OKYIIBLIAPABIH MACCUBTI THIHAAYIIBI POIIHEH OesceH Il
O1ITiM ayIIbiFa aifHaTybIH KaMTaMachl3 etemi[3].

XUMHSTHBI OKBITY/Ia OUTIM aTyIIbUIapAbIH TAHBIMIBIK O€JICEH/IUIITIH apTThIPY TEK OUTIM camachiH
KaKCapTyMEH LIEKTEIME/Ii, COHBIMEH KaTap OJapAblH CHIHU TYPFBIIAH Oilay KaOiJeTiH, FRUTBIMU
omiCTEpll KOJNJIAaHy MaFAblIapblH KajablmTacThipaabl. COHIBIKTaH OV 3epTTeyAe XuMus cabak-
TapblHIAa TAaHBIMJIBIK OCTICEHAUTIKTI apTThIpyFa OaFbITTANFaH MEAArOTUKAIBIK TOCUACPIIH FHUTBIMU
HETi3/Iepl KapacThIpbUIaAbl. 3€PTTEY HOTIDKENEPl MyFalliMJIepre skaHa ojlicCHaMasapIbl KOJAaHyFa,
OKBITY TPOLIECIH XKETUIAIpyre MYMKIHAIK Oepeni. AnFa KOHbUIFaH OacTbl MakcaT — XMMHS TTOHIH
OKBITY OapbIChIHA OKYIIBLIAPABIH TAHBIMIBIK OCJICEHAUIITIH apTTHIPYAbIH TEOPUSIIBIK HETi3ACepiH
aHBIKTAy YKOHE OHBI ICKE acBIPY/bIH MeJarorukajblK MIapTTapblH Oenriney. binim OepyniH Herisri
MIHJIETTEpiHIH Oipi — OKYIIBUIAPIBIH OKY MPOIECiH 63 OeTiMEH YHbIMAacThIpa any KaOlIeTiH
naMbITy. By KabineT ojapabIH YKBIMAA KYMBIC 1CTEYiH, ©31H-031 OacKapybIH, OLTIMIII CaHaJbl TYP-
JI¢ MEHIepyiH, COHBIMEH KaTap TaHBIMJIBIK-IIBIFAPMAIIBLUIBIK TarChIpMallapbl MIENIyae >KUHAK-
TaraH OUTIMAEPIH THIMII Naiaananyra yUpeTei.

Xumus cabakTapblHIa OKYNIBUIAD YHEMI >KaHa akKmapaTThl MEHIepil, OH-epiCiH JAaMbITaIbl.
MyraiiM Aie YHeMi i3[ieHIN, OKBITY 9iCTepiH XKeTuIaipyi Tuic. OKyIIbIIapIbIH TAHBIMIBIK KBI3bIFY-
IIBUTBIFBIH YHEM1 KOJIJIall OTBHIPY OJIap/AbIH OKY OCJICEHIITITIH HbIFalTaabl. TaHBIMIBIK 1C-OpEKET
Typasiel Typii ke3kapactap Oap. K. CanmbiHOBa TaHBIMIBIK O€JCeHIipyAl OUTIM MEH JaFIbIHBI
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Urepy YIIiH MaKcaTThl TypJe oW eHOeriH xymcay jaen Tycinaipeni. An, @. MyctaguHa TaHBIMIBIK
OPEKEeTTI OKYMIBUIAPJBIH OiJiMIe JereH KbI3BIFYIIBUIBIFEI MEH JACpOECTITiH KaMTUTBHIH, OelceH i
KATBICYJIbl TaJIall €TEeTIH Mpolecc Aen cunarraiabl. bip ke3kapac MyFaniM MeH OKYIIbLIap/bIH ©3-
apa OpeKeTTECTITHEeH TybIH/aca, eKiHIIICI OKYIIbUIAPIBIH AepOec OerceHaulirine Hazap ayaapaibl.
bimim 6epy xyieci KOFaMHBIH 9JI€yMETTIK-DKOHOMHUKAJIBIK JaMybIHA KETEKII POJI aTKaphITl KaHa
KOWMai, OHBIH opi Kapai JaMybIHbIH OarbIT-OaFIapbliH /1a aWKbIHIAW IbI. BITIMHIH KaJIbIITacybl MEH
JaMYBIHBIH KaJIbl mapTTapsl puinocodusaarel HETi3r1 Maceie — pyX MeH MaTepUsHBIH, CaHA MEH
OOJIMBICTBIH apaKaTbIHACHI TYPFBICHIHAH 3€PTTENETIH TaHbIM TEOPHUSCHIMEH THIFbI3 OalJaHBICTHI.
TaHBIM TCOPUSCHIHBIH ©3T€ FHUIBIMU TEOPHsUIApaH 0aCThl €peKIIeNiri — OUTIMHIH KaJIBIITaCybl MCH
HET13/eyiHIH JKaJmbl KaFUIaTTapblH, COHAAN-aK 00bEKTUBTI 3aHIBUIBIKTAPBIH KAPACTHIPYBIHAA.

TaHbIMABIK OCJICEHITIK ACTeHIMI3 — OKYIIBIHBIH OUTIMIe JIeTeH epeKIle 3UATKEPIIiK OelIceH -
niri. Byl TaHBIMABIK Ka)KETTITIK, MaKcaT, TaHBIM YAEepiCTepl MEH OpEKETTEP/AiH HET131H e KaIbIITa-
CBIT, 13/IEHIMMA3/BIK TICH MIBIFAPMAIIBIIBIKTEl JAMBITaAbl. TaHBIMIBIK 13I€HIMIIA3IBIK KOHE OHBI
KAJIBIITaCTBIPy MICENeci KONTereH Meaarorrap, ncuxojorrap MEH oficKepiepiH 3epTTey Hblca-
HbIHA alfHAJIBIIN, FEUTBIMUA €HOCKTepre apkay OoJsiraH. by Mocenenep/aiH Tyn TaMbIpbl €XKeNTi 19Yyip-
JieH OacTay anajbl.

Oky yaepiciHae TaHBIMIBIK OCJICEHAUTIKTI YHBIMAACTBIPY OKYIIBUIAPABI FHUIBIM JKETICTIKTEDI,
OLTIM JKyHeci MEH MpaKTUKAIBIK JTaFablIapMeH KapylaHabIpyIbl Ke3aehai. by yaepic omapasiH
3UATKEPIIIK KaOiJeTTepiH, aKblI-0OM KYIIiH, Ha3apblH, Oiylay KaOUIeTiH XoHE MCUXUKAJIBIK YAepic-
TepiH nambITyra OarbiTTasnFaH. CoHpail-ak, 1C-opeKeTTepAl OPBIHAAY YIIIH KaKeTTI amaliaapabl
MEHIepy, AYHUETaHBIMbIH KEHEHTY KOHE JKeKe TYJIFAChIH JAMBITY KOJJaphl MEH KaJbIITaCTBIPY
TOCUIIEPiH 3ePTTEY Il KAMTHUIBI.

TaHbIMABIK OCJICEHIUTIK YFRIMBI MEH OHBI KJIBIMTACTBIPY MOCEJIeCl KOINTEreH Mmeaarortap, dJic-
KepJiep JKOHE MCHXOJIOTTapAbIH FRIIBIMH 3€pPTTECYJIEPIHIH HETi3r1 HbIcaHbl 00abl. TaHBIMIBIK OeJ-
CEHJIUTIKKE KAaThICThI TYKBIPBIMJIAP €XKEJT1 JoyipleH Oactay anaabl. AHTUKAIBIK Ke3eHHIH OMIIbLI-
Japbl OUTIM ayIIbUIapabIH ©31HAIK O TYKBIPBIMIAPBIH jKacay JKOHE JaMBITY YIIIH PEMPOTYKTHUBTI
OHE SBPHUCTHKAIBIK OSJICTEpre epekile Ha3ap ayaapraH. byn oictep OKyHIbUIapIbIH aKbLI-OH
TopOMeCiHe HeTi3/IeNreH, ojlapAbpl KOpIIaraH oJeMJi IIbIHAMBI TaHyFa, KOFAaM MEH JKEeKe TyJIFara
IYpBIC KapbIM-KaTblHAC acayFra yWperyre OarbiTTanraH. [lmatoH mMeH ApHUCTOTENnbIiH eHOeKTe-
piMeH Kartap, Oy unesiap exenri Pum ¢unocodTapelHBIH IIBIFApMaiapblH/Ia J1a 1aMblIl, TePEHICH
tycti. binmim anymsmapasig €3 OeTiHie OUTIM allybl JKOHE TaHBIMJBIK O€JCEHAUTIH MeH OeliceH-
JTUTITT  OKBITY  YPHAICIH  KETUINIpY Kypadbl pETiHAE KapacThIPBIN, KYHIBI  TIKipIep,
A.A . Komenckwuii[4], H.A. Jlo6ponro6oB[5], . Aston[6] enOekTepinge auTbuiabl. MOHTEHb TaHBIM
OpeKeTiH/Ae MyFaliMHIH OacIIbUIBIK POJIIHIH epeKile eKeHAiriH aran kepcerTi. Om: «OKyIIbl
ycTaszaH KaObul-marad OUTIMIH TYTeJ CY3TiIeH OTKi3im, e3 OeTiHIIe Tanaay kacaTty kepek. COHbBIH
HOTWIKECIH/IE OKYIIBUIAPABIH OUTyTre JEeTeH KbI3BIFYIIBUIBIFBI apTa TYCETIHI CO3CI3», - NIEM Ka3raH
6onateiH[7].

XVIII-XIX racbipiapaa TaHBIMJIBIK OPEKETTIH JKOHE OKBITY OJICTEPiHIH TMCUXOJOTHUSIIBIK HET13-
nepin ainkpiHgayna WM.I'. Ilecramommmaiy eHOekTepi epekiie MaHbI3Fa ue Oomapl. Ilecramorim
e3iHiH «Ke30eH KalObuiiay auinmeci» aTThl eHOETIHe OKYIIBUIAPAbIH Ce3IMIIK TaXipuOeciHe cyiie-
HYIIH MaHBI3BUIBIFBIH aTan oTTi. OJ aKpUI-0M TOpOMEeCiHiH OacTamKbl Ke3€HI PETiHIE TaHBIMIIBIK
1C-OpPEKETTI JaMBITYIbl KapacThIPBIN, OChl MAKCAaTTa IBPUCTHUKAJIBIK OaKbUIay OIICTEMECIH YCBHIH]I
[8]. A.JductepBeprTiH mikipiHme, OanaHbl OKBITYAAa TXKIpHOE >KMHAKTAYBIHAH OHBIH AaKbUI-OM
opekeTiHJie OONAaThIH CaHABIK KOHE CaNalIbIK ©3TrepiCTepAlH MKUBIHTHIFbI aKbUI-OMBIH 1aMBITYbI
ke3aemi. Ken jkarmaiina, o1 OKBITY YPAICIHIEC OHTIMEHIH alaThlH OPHBI €PEKIIe €KCHJITIH alTThI.
OHrimMe 06anaHbIH aKbUI-OHBIH JKOFApBIIATA/Ibl, OLTIMIH XKETUIIIPIN, HAKTHI JKayar alTyFa, o3/irHeH
oiytayra yuperemi nemn ecenrei[9].

TaHbIMABIK OCJICEHAUTIKTI KaJNbINTACTBIPYFa apHAJFaH aJFallKbl Ma3MYHIBI 3epTrey XX
rachIpAbIH S0-KbUIapBIHBIH COHBIHAA Maiiaa 6onael. Ex anneiven, E.fl. ['onaHTThIH KyMBICTapbIH
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aran eTy kepek. FampiM mHTepOencenai auicTepAl KOJNJaHy apKbUIbl OUTIM amylIbIHBIH YII TYPiH
AHBIKTAJIbI: YHBIMIACTHIPYIIBUIBIK-TEXHUKAIBIK ©30€TTUTIK, MPAKTUKAIBIK )KYMBICTaFbl ©3 OCTTIIIK,
MeJarOTUKAJIBIK MIBIFAPMAIIBIIBIK YpAaiciHaeri aepoectik[10].

OKpITY yaAepiCiHIET! ©31HIIK >KYMBICTAp/AbIH TYPJICHYIH KapacThlpy OapbhIChIHAA Ka3zak arapTy-
IIBUIAPBIHBIH eHOEKTEepiHe epeKine Hazap ayaapy KaxkeT. [lemarorukanblk Mocenenepii 3epTreyie
blosipait Anteiacapun (1841-1889), Abait Kynantaes (1845-1904) xone [lokopim KymaniGepaiyis
(1858-1931) cumaxTsl yiabl TyJIFagapAblH Mypanapbl MaHbI3Ibl pesl aTkapaabl. JKeke TysraHbl
KaJbIMTacTelpy Moceneci AbGail KyHanOaeBTHIH (PHIOCOQHMIIBIK IIBFApMAIIbUIBIFBIHIA KEHIHCH
KepiHic TankaH. AGainbiH i36acapsl Lllokopim KynaitGepaiyibl eckeneH YprakThIH iIIKi )KaH TYHHECIH
TopOHeneyre epeKine MoH Oepir, eMipIiH MOHIH TEPEH OMIayFa, ©31H/IK IIbIFApMAaIIbUIBIKKA OaymyFa,
KaMKOPJIBIK ITeH MEeHipiMIIUTIKKe TopOueney i 0acThl MiHACT PETiHAe KapacThIPABL.

bl6wipait AnteiHCapun MeH Marxkan JKymaOaeBThIH HICsSIapbIH JKaJIFACcThIpa OTHIPHI, XX Fa-
ceipablH OackiHna Marxkan JKymabaeB e3iHiH «llemarormka» arTel €HOETIHIE JKEKE TYJIFaHbI
epKIHJIKKe Topoueney macenecin kerepai. O TopOuentiniy 6acThl MiHAETI peTiHIe OanaHbl xKaca-
FaH >KYMBICTBIH HOTIDKECIH OoJpKayFa jKoHE Tanjayra ylperyai atam oTTi. OKYIIBIHBI TaJKbLIay
yAepiciHe KaThICTBIPY apKbLIbl OHBI KEKE TYJIFa PETiHAe KaJbIITaCThIPY, TallChlpMasap/sl capaiar
OpBIHAAYFa YHPETY KOKETTUIITIH epeKIle aTan oTTi.

Peceit raneivbl ['.M. CapanieB xeke TyiFa Typaisl: «0Keke Tyira — OipiHIIiACH, ©631H-031 KaM-
TaMackl3 €Ty KabineTi 6ap, eKiHIIiAeH, KOFaMIBIK MIHIETTep/i OpbIHAayFa KaOUIeTTI CyObeKT», —
nen ecenreimi. JKac ypnakTeiH 0ocekere KaOUIETTLIIN 1C KY31HIAE ©31HAIK MPAKTUKAIBIK KOHE
WHTEJUIEKTYaJABIK SPEKETTEPMEH THIFbI3 OalTaHbICTHI e caHaiiabi[11].

JlereHMeH, TaHBIMJIBIK O€JICEHAUTIKTIH TYPJICHYIH/IET] MeJarOTUKAJIBIK MapTTap Kehe KEeTKITIK-
Ti Jopexxene HakTbuiaHOaraH. lIIpIFapManibUIBIK QNIEYETTi TONBIK ally YIIiH OKYIIBUIAPABIH CaHa-
ChIHJIa ©31HIK JKYMBIC ICTEy AaFAbUIAPbIH KaJBINTACTBIPYABIH KEIICHII >XYHECIH KYpy KaxKerT.
OKBITYZBIH Ma3MyHBI MEH KYPBUIBIMBI OKYIIBIIAP IGIH TAHBIMIIBIK 1C-OPEKETTEPiH YHEMI JaMBITyFa
BIKIAJl €Tyl THIC, SFHU OUNIMHIH KOFaMJIBIK MOHI MEH TaHBIMJIBIK MAaFbIHACBIH TOJBIKTHIPHIT
OTBIpYyFa OarbITTATYhl KaXeT.

Frumeimu-onicremenik ofgeduerte Oip Ke37epi TYIFaHBIH TaHBIMIBIK OCICEHLIITT MEH TaHBIMJIBIK
ic-apekeTti OipTyTac KyObUIBIC pETiHIE KapacThIpblica, Ka3ipri yakbITTa OyJ YFbIMIApasl Oeimn
Kapay TeHAeHUMsCH Oaiikananpl. TaHBIMABIK OCJCEHIUIIK — aJaMHbBIH IIbIFapMaIlIbUIbIKKA JIeTeH
KaTBIHACHI, aJ1 TAHBIMJIBIK iC-9peKeT — OLTIM ay yaepicinaeri 6enriii 6ip MakcaTka KeTyre OarbIT-
TaJFaH THIMII 9AICTep/Il TaHAay KaOiineTi. O31HIIK )KYMBICTap/Ibl OPBIHIAY OaphICHIHIA MIBIFapMa-
IIBUTBIK QPEKETTEpIll PeTTey, XKIrepiaeHIipy kKoHe ©3iH-e31 ycray ouicTepi OimimM Oepy KyieciHiH
akpIpamac 0eJIiri peTiHae TYCIHIIpiIe .

Matepuajaap MeH dictep. binim 6epy MeH OKBITY TEOPHSCHIHBIH 9/1iCHAMAJIBIK HET131 peTiHe
TaHbIM TEOPUSCHI Oaaiap/blH CaHAJbl KOHE JKaH-)KAKThl SPEKETTEePIH KaJIbIITACTHIPYIbIH MaHBbI3-
b1 QJIFBIIIAPTHI O0JIBIN TaObUTaAbl. TaHBIM TEOPHUACHIH Oi1iM Oepy MEH OKBITY YIEpiCIHIeTi apHalbl
YHBIMAACTBIPBIIATHIH 1C-OPEKET PETiHAE KapacTelpyFa Oosianbl. bigiM Gepy MEH OKBITY TEOPUSICHI-
HBIH HETI31HAC OKBITY OapbhIChIHIA OKYIIBUIApAAH Tajam eTUIeTiH 0acThl IapTTapAblH Oipi —
TaHBIMJIBIK OEJCeHITIK MeH caHalblK. byn TamanrapablH »Ky3ere acybl OKYIIBUIAPIABIH OKY
MaTepHaliblH TepeH MEHrepyiHe, OypbIHFBI OUTIMIEpiH KaHACBIMEH YIITACTBHIPYbIHA, HETI3r1 MEH
KOCBIMIIIaHBI &KbIpaTa OlTylHE )KOHE MEHIepreH OUTIMACPIH eMIpIIiK TaKipuOe e KoaaaHybiHa Oaii-
TaHBICTHI alKbIHAANaAbl. benceHmi ic-opeKeTTiH HeTi3Ti KOpiHiCl — OKYIILIHBIH allFaH OlLTIMIEpiH
TOXKIpUOE KY31HAC TYPHIC KOIIaHY KaOlIeTi.

binimM anmymsiHBIH TaHBIMBIK O€JICEHAUIITIH apTThIPy YIIiH OJ T€K MYFaliMHIH OepreH OiuTiMiH
WUTEPYMEH IIEKTEIMEH, opi Kapal ©31H/IK 13/ICHIC TIeH TaHBIMIBIK 1C-OpPEKEeT HETi31He XKaHa OlTimMIl
MeHrepyl tuic. OcbiFaH OalIaHBICTBI OKBITY YAEPICIHIE OKYIIBIHBIH TAaHBIMIBIK OCJICEHILTITH
KQJIBIITACTRIPY MIHIETI TybIHIANIBI. TaHBIMHBIH HET13I1 IIapThl PETIH/IE TAHBIMIBIK KOHE DKCIIEPH-
MEHTTIK iC-OpeKeT ajFa IbIFaabl. OKYIIbUIAPbIH ©31HIIK HKYMBICTaphl TAaHBIMABIK O€ICeHAUTIKTIH
JaMybIHA BIKHAN eTedl. TaHbIMIBIK OCCeHIUTIK KYPhIIbIMBI OipHEIe KOMIIOHEHTTEPACH TYPAJIb:
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TaHBIMBIK KBI3BIFYIIBLUTBIK, TAHBIMIIBIK OCIICEHITIK, TAHBIMBIK IEPOECTIK KOHE MIBIFapMAIIbLUTBIK
opeker (1-cyper).

TanesMIBIK DeJiceHaLTIK

TaHbIMIBIK TaHbIMIBIK iC- TaHBIMIBIK [ IsFapManIbUTEIK
KbI3BbHYIIBUTBIK apekeT nepOecTLTiK apekeT
JKana axrinep MeH OOBEKTIMEH, UlpFapMalibUibK
KyObUIBICTApFa KyObUIbICTICH oiinay OUIKTLUIIT
KbI3bE YIIBUIBIK EiHny‘: KyMapJibIK Tcpc]-ljpc}(
TAHBICYFa YMTBLTY

Bemnrini 6ip bareITTa
TaHaay

3epeKTilk,
CaHaIbUILIK

Jlepbec ic-apekeT
yKacayra JKoHeE 03
OCeTIHIK AKYMBICTBI
YHBIMJIACTBIPY

IzneniMma3aeIK

Jlamy caTtbinapsl barmapianybuibIK Ic-opexer “Kanans! oiinan
HOTIKECIH Oomkay Taby
Binyre KymapisIK
Bospkamibl Ic-opeker
| DaxpUIayIIapMEH, HOTHIKECIH
Ulemrimmasbix KATTBHIFyJIapMEH, TyHiHaCy
bimmMnaz ek IKCIIEPUMEHTTEPME
H TEKCepy

l

I3neniMnasbIk

Cypem 1 - Oxyuvliapoviy manbiMOblK 6eaceHOLNIK KYPbliblMbl

TaHbIMIBIK OENCEHITIK — OKYIIBUIAPBIH OUTiM amyFa OarbITTanFaH OCJICeH Il aKbUI-O OpPEKET.
On TaHBIMIBIK KKETTIIIK, MaKcaT, JJOTUKAJIBIK OMIay yIepicTepl KOHE dPEKEeTTepl OPhIHAAYIBIH
omic-TocuiepiHeH Kypanaabl. TaHBIMIBIK OCICEHIUTIK OKYIIBIHBIH O1TiMIe IeTeH KbI3BIFYIIBUTBIFBI
MEH 3UATKEPJIIK 13ICHICIH apTThIpYyFa BIKIAT €TEII.

HIvizapmawibiivl — i30eHiMnazovikmuly Haomuoiceci. by opaiina yiel oimbur A6aii KynanGaes-
TBIH, «O31HE CEeH, ©31H/1 aJIbIN IIbIFap €HOETIH MEH aKbUIBIH €Ki )KaKTaI» JIETeH CO31 €pIKCI3 eCKe
tyceni. Ocel TYpFBIIAH ainFaHaa opOip OUTIM amymibl KeJeci MeIaroruKaiblK TajdanTapasl YCTaHYbI
KaKeT JOEI CaHalMBI3:

1.«MeH icTeliMin» KaFuIaThl apKbUIbI TYJIFa ©31HE YHAFaH aJaMAap/IblH YATICIHE eNIKTel, )KaKChl
KacueTTep/ll OOoibIHA CIHIpYre THIPBICYBI KepeK. by ymepic O6apbhIChIHIA OKYIIBI ©3 JKETICTIKTEpl
MEH KaTeJIIKTepiH capaiar, ojlapJaH cabak axybl MaHBI3/bL.
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2.«MeH yIIiH KepeK» KaFuaaThl HEeT131H1e OKYIIbI ©3 1C-OpeKeTIH Oaraar, i3JIeHyre, OKyFa JKOHe
alJblHa KOMFaH MakcaTTapFa JKeTyre TajlmbiHybl THic. Byn €3 MYMKIHIOIKTEpiH TYCIHimN, iIIKi
TYHCITIH OSITyFa KOMEKTECEII.

3.«MeH icTeil anmaMblH» KaFuAaThl apKbUIBI OKYIIBI €3 9pEKeTTepiHe CeHIMII OOJIBIN, KOFam
TamaObIHA COMKEC OpPEeKeT eTy KaxeTTiriH TyciHeai. CoHbIMEH Kartap, ©31H-031 ChIiIayasl YHPEHi,
aJFa KOWFaH MaKcaTTapbIHA JKETY YIIiH TaOAHIBUIBIK TIEH TO3IMIUTIKTI JaMBITYhI KEpEK.

By megarorukaiblK yCTaHBIMIAP OKYIIBLIAPIBIH TaHBIMIBIK OCJICEHIUTITIH apTTHIPHII, OJapibl
©31H/IIK OiiJlay MEH IIbIFapMAaIIbUILIKKA OaFbITTAM IbI.

OKpITY YaepiciHIH THIMAUTITT KeOiHece OHBI Kajlal jkocmapiayFra OaimanpicThl 001161, XKocnap-
Jay yIepiciHae TeK MaTepuasblH KaKeTTI MOJIICpPiHIH OHBI OKBII-YHPEHYre OOJIHTeH yaKbITKa
KaTBICHI FaHa €eMeC, COHBIMEH Oipre MoHapaIbIK KoHE MOHIMIUIIK OaiTaHpIcTap KyHeci e KapacThl-
pBUIAABI, OKBITYABIH OHTAMIBI (hOpMackl MEH 9MicTepl TaHAaNadbl, KAKETTI NUJAKTUKAIBIK MaTe-
puaiap *oHe T.0. )KUHAKTATAIbI.

NuTepbencenai omictepai KOJMAaHY apKbUIbl cabaKThl YHBIMAACTHIpYAA OUTIM amyIibLIapibIH
0acIIbUIBIKKA aaThIH OeJICEHAUTIK TYPJIEpPiH KOPCETTIK (Cyper 2).

Oky OeJsiceHaiTik TYpJepi

e

OJIeyMeTTiK AKBLI-0H TaHBIMABIK
GeceHaiIiK Oescennimiri GeIceHaiIiK
A\ 4
\ 4 . .o
. - KOJIIaHy - O31HJIIK 13]ICHY
- KQKETTUTIK
) - Tayaay - IIBIFAPMAITBLIBIK
- TYpTKi-cebenTep
- CUHTE3 - menrM Kadeuiaay
- MaKcar
-Oaranay - ©31H]IIK TaHBIM
- KBISBIFYI_HBIHBIK

Cypem 2 - Binim anywviiaposiy oKy bencenoinix mypaepi

Kaszipri 3amanfpl me1arorukaiblK 131€HICTEP/IIH HET13T1 OarbITTaphIHBIH O1pl — OKBITY/Ia OCJICEH-
Il oxicTepi KongaHy. bencenai oKpITYy OKYIIBIIAPIBIH OKY-TaHBIMJIBIK 1C-OpPEKETIH JKaHAaHIbIPYFa
OarpITTAIFAaH TUIMJII TOCUIAEP/l 131ecTipyre HeriznenreH. bys mocene opTypii yakeITTapia Kem-
TEreH FaubIMIAp/bIH Ha3apblHAa OONBIN, OUTIM Oepy camachlHAAFbl MAaHBI3IBI TAKBIPBIT PETIHIAC
3epTTEIII KEeTe/Ii.

Bbencenai oKpITY oficTepl OKYIIBUIAPBIH OKY MaTE€pHabIH MEHIEepPY OapbICBIHIAFbl TAHBIMIIBIK
OeJICeHIUNIrH apTTHIpyFa HETi3/eNreH Tacuiuep KyheciH Kypaiabl. B.S. JIsynuctin aHpIKTamacsl
OOMBIHILIA, OYJT 9JICTEp OKBITYbl KYHABUIBIKKA HET13eNINeH MIBIFapMAIIbUIBIKIIEH YHBIMIACTHIPHIIL,
OipyieckeH HeMece JKEKe OKY IC-opeKeTi KaFJaalbIHIa SJIeYMETTIK MaHbI3bl Oap HOTHXKelepre Kol
KETKI3yre OarbpITTaIaIbl.

bencenoi oxbimy adicmepin kenecioeul nezizei monmapaa sicikmeyee 601a0bl:

1. Kapmuwinati kaciou ic-apekemmepoi mooenvoeyee JHcane iCKepiK 0az0bliapovl Kaiblnmacmul-
pyea bazeimmaneawn a0icmep:

* [IpoGiiemansIK cypakTap;
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* [ckeprik oMbIHAAD;

* Kocibu xarmasTrapsl Talaay;
* Tpenunrrep.

2. Binim, ickepaik dcane 0az0bliapobl 0amMblmy2a 6a2elmmanzaun a0icmep:
* [IpoGiemansik ecenrep;

* XKarnastrapasl Tanmaay;

* JleHrenek ycrenuep;

* DBPHUCTUKAIIBIK QHTIMENep;

* «Mwura madybuT» 91iCi;

* OKy miKipranacrapsl;

*» Keiic cragu;

* O31HIK )KYMBICTAp.

OKBITYIIBIH O€JICEeHII SICTEpiH XKy3ere acblpy Oenrini 6ip TUAAKTUKAIBIK Kypan-KaOabIKTapabl
KoJAaHyabl Tanman eredl. KeH MarblHama oKy Kypajaapbl OUTiIM aiyFa, JaFapuiapAbl JaMBITyFa
KKETTI 0apibIK Kypayi-KaOapIKTap MEH 9MicTep/i KaMTHIBI. AJl Tap MarblHaAa OyJiap OKBITYIBIH
KOpPHEK] KYpalJapbl, TEXHUKAJIBIK KYPBUIFbLIAP, OMICTEMENIK MaTepuagap PETiHAE KapacThIPhI-
nanpl. benceHnmi OKBITY OJIiCTepiH KOJJAaHY IMEJaroruKaiblK YAEpiCTeri CTePeOTHUNTEPi KOUBIM,
MYFaJIIMHIH KOCIOM >KOHE TYJIFAIIBIK KAaCHETTEPIH JKETUIMIPYAl Ke3aeial. Myramim opinTecTepiMeH
TOXipube anMachell, OopTak MpoOieManapabl TaNKbUIAy >XOHE WHHOBALMUIBIK IMICHIIMICD EHTI3y
YVIIIH KOCiOM KENUTIK KAaybIMJACTBHIKTAp[bl TaijanaHa amajabl. ¥Jbl  arapTymbl  AXMeET
BaiitypcbiHOB: «¥cTa3 y3/iKCi3 13I€HTeHe FaHa, MISKIPT jKaHbIHA HYP Kys ajajel», — JeT, MyFa-
JIMIEPAIH YHEMI 13JIeHIC TIeH J>KaHAIIBUIIBIKKA YMTBUIYBIHBIH MAaHBI3JBUIBIFBIH €PEKIIe aTarl
KOPCETKEH.

OJicTepAiH TYPJICHYl OKYIIBUIAPIBIH TaHBIMIBIK OCJCEHIUTITIH apTTHIPBIN, OKY MaTepHasIbIH
TepeH urepyiHe bIKnan ereni. ToxipuOene KOJMAAHBLIIATBIH KeHOip omicTepaiH THIMILIITT KOFapshl
EKEHJIIT JIoJeNIeHreH. MbIcalibl, «OpMEKIIiHIH TOPh» 9/iC1 OKYIIBUIAPIbIH cabaKkKa KbI3BIFYIIIbI-
JBIFBIH APTTHIPHIN, OJAPABIH TAHBIMIBIK OCJICEHIUTIriH Oaranayra MyMKiHIIK Oepemi. bym omicri
KOJIiJlaHy OapbIChIHIA OKYMIbUIAp IIEHOEp KYPHIM, CypakTapra jkayam Oepefl. Op AYPBIC Kayar
OepreH OKyIIbI KINTI KojblHA opaiinbl. Cabak COHBIHIA Sp OKYIIBIHBIH KOJBIHAAFBl KII CaHBI
OJIapABbIH TaKBIPBIIITHl MEHIepy JEHTeiiH aHbIKTayFa KeMmekTecenmi. OchiHmal OelCceHal OKBITY
oMicTepiH KONJAHy apKbUIbl MYFAIIMJEP OKYIIBUIAPABIH IIBIFAPMANIBUIBIK KaOUIEeTiH JaMbITHIII,
outiM Oepy yaepiciH xkaHmaHabipa anaabl. CabakTa *xKyHem Typae OCJICeHIl dAicTep/l Maiianany
OKYy MaTepHaJIbIH TYCIHY/1 )KSHUIIETIN, OKYIIBUIAPBIH O3/ITHEH OUTIM amyFa JAereH bIHTAChIH apT-
TBIPAJIBL.

Hotuxenep. TaHBIMABIK OCJICEHIUTIKTI JaMBITy OKYIIBUIAPJBIH OUTIMII TEpeH MEHrepyiHe,
O31HJIIK OWJay KaOUIeTiH KEeTUIMIpyiHE >KOHE aiFaH OuTIMIEpiH TokipuOene KoJaHyFa BIKHA
eTeni. 3epTTEyMiH HETi3ri MakcaThl, 8-CHIHBIN OKYIIBUIAPHIHBIH XUMUSI TOHIH OKBITYya WHTEp-
OCJICEH/II OKBITY OIICTEPiHIH TaHBIMJIBIK OCJICEHIUTIKKE OCEpiH aHBIKTAy KOHE JIOCTYPJII OKBITY
o/icTepiMEH CalbICThIPY. 3epTTey OapbIChIHIA OKYIIBUIAP/BIH OKY MOTHBALMSCHIH, OLTIMII MEH-
repy JCHreliH KoHe 03 OeTIHIIe )KYMBIC 1CTey KaOUIeTiH Oaranay Ke3ell. 3epTTey Kalmbl O1TiM
OepeTiH MEeKTENTiH 8-ChIHBINTAPBIHAA OTKI3UIII. OKymIbUIap €Ki TOnKa OemiHmi:

1. OxcnepumentTik Tom (E Tom) — 25 okymiel. By TonTa uaTEpOEaceHl oicTep KOMAaHBUIIbI.

2. bakpuiay ToOsbI (B Tom) — 25 okymibl. Byn Tonta 1ocTypiii OKbITY 911icTepi KOJAAHBUIIBI.

3eprrey 8 amra OoMbI “3aTTapAblH KYPBUIBIMBL, “XHUMMSUIBIK peaknusiiap’ xoHe “Morekyna-
JBIK OaiutanpicTap” TaKbIPBINTaphl OOMBIHINA XKYPri3iiai. Op antaja OKyIIbUIap KaHa MaTepHUa bl
MeHrepin, cabaKk COHBIHIA TECT TalChIpMAJIApbIH OPBIHAAABI. OJICTEp €Kl Tomra oJpTyp:l
KongaHeuiel (Cyper -3):
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Binim anywwvinapovin 0acmankul yscone KOpolmovlHObl mecm
Hamudcenepi

90

80
70

60

OFE 10661 BB T1005I
0,

Bacranksi TecT (% ) Conrsl TecT( %)

Cypem 3 - Binim anywvinapoviy 6acmankul #caHe KOpblmblHObl Mecm Hamuiceaepi

Dkcnepumenmmik monma:

* TONTHIK oHE KYITHIK KYMBICTAp.

* [IpoGemanbIK CypakTapasl TAIKbLIAY.

* 3epTXaHaJIbIK 3KCIIEPUMEHTTE.

* OiBIH TYPIHAET] TAHBIMIBIK TariChIpMaap.

* «@umboyn» oxici, «Oit Ko3ray», «Mura madybUD» cTpaTerusiapbl.

baxvinay moowinoa:

* MyramiMHIH TYCIHAIPY1 )KoHE 19pic cabaKTaphbl.
* JlocTypiii TaniceipMaliap MEH XKaTTBIFyIap.

* OKyJIBIK MaT€pUAJIBbIH OKBITI, OCKITY.

bazanay xypanoapuor:

1. AnpIH ana TecT: OKYIIbUIAPAbIH XUMUS TToH1 OOMBIHIIIA OacTanKbI OLTIM JIEHT€iiH aHBIKTAY.

2. KOopbITBIHIIBI TECT: 3€pTTEY COHBIHIA OKYIIBLIAPABIH O1TIM JICHreliiH Oaraay.

3. Kepi GaiinaHbIC:OKYIIBLIAPAbIH cabaKTarbl OeICEH IIIITIH, BIHTACHIH KOHE TarlChpMaap/Ibl
OpbIHAAY OaphICHIHAAFbI KUBIHIBIKTAPBIH OaFraiay YIIiH cayalHaMma >KYpri3ijiii.

OKCIIEPUMEHTTIK TONTBIH COHFBI TECT HOTIXKeNepl Oakpuiay TOOBIMEH —CaJbICTBIPFaHa
auTapybIKTail >korapbl 0onael. OKymbLIapabiH oprtama Oansl Oactankel 58%-maH 86%-Fa neliH
KeTepinai, Oy kepcerkim 28%-IbIK ociMai kepceTTi. bakpimay TOOBIHAA OKYIIBUIAPIBIH OpTAalla
HoTmkenepi 14%-ra rana sxakcapbii, 74%-1b1 Kypabl.

Kecte 1 — 3epmmey orcymvicvinoly Homuoicenepi

Tonrap Bbacranke! Hotmke (%) Conrpl HoTIXRE (%)
OxcnepuMeHTTIK Tor(E) 60 85
bakesiay T0061(B) 62 72
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Hnmepbencendi a0icmepoiy muimoiniei:

DKCIEPUMEHTTIK TONTa OKYIIbLIap OEJICeH 1 TYP/e TONTHIK TaJKblIayJiapFa, 3¢pTXaHaJIbIK TOXi-
pubenepre jkoHE MIBIFAPMAIIBUIBIK TallChIpMaliapFa KaThICThl. bysl omapabiy OUTIMII MEHTepy JeH-
TeiH apTTHIPHINT KaHa KOMMai, XUMUSFA JETCH KbI3bIFYIIBUIBIFBIH OSTTHL. 3€PTXaHAIBIK YKCIICPH-
MEHTTEp OKYMIBUIAPBIH TEOPHSUIBIK OLTIMIEPIH TOKIpUOEMEH YIITACTHIPHII, TEPEHIPEK TYCIHyTE
MYMKIHJIK Oep/Ii.

Baxvinay mobvinviy Homuoicenepi:

JlocTypii OKBITY 9IICTEepiH KOJAaHFaH Oakpliay TOOBIHAA OKYLIBUIAPABIH HATHOKEJepi airap-
neIKTai ecrieni. Onap MyFalliMHIH TYCIHIIpMECIHE KOHE OKYJIBIK MaTepuajapblH KalTajnayra FaHa
Heri31em1/11, OyJ1 TAHBIMJIBIK OCJICEHIITIKTI apTThIpy/1a MEKTEYIl dcep eTTi.

DKCHEPUMEHT HOTIDKENIEPl KOPCETKEH/ICH, XUMHSIHBI OKBITYJAa WHTEPOCIICEH]II oMICTep/l KOJI-
JaHy OKYIIbUIAPJBbIH TaHBIMJBIK OEJICEHIUNriH apTThIpyAa AICTYPIi SJICTepre KaparaHja oJje-
Kaiima trimai. by omictep oKymibLIapabiH OUTiMre JAETeH KbI3BIFYIIBUIBIFBIH aPTTHIPHIN, OJap.Ibl
IIBIFAPMAIIBUIBIK KOHE ChIH TYPFBICBIHAH OjlayFa bIHTaJaHIbIpAbl. OKyIIbUIap anFaH OuTiMIEpiH
TOKIPUOETIK TarchlpMaiapia KoJAAaHy apKbUIbl TEPEHIPEK MEHIEP/Il )KOHE OKY MpOIIeCciHe OesIceH T
TYPJE KaTBICTHI.

Mynpait ogictepal KoagaHy O11iM Oepy carmachlH apTThIPYFa BIKIMAJ €Till, OKYIIBUTAPIbIH FHIIbI-
MU-3EpPTTEY NaFAbUIAPBIH JaMBITAIbl. boyamakra ocbl OarbITTaFbl 3epTTEYNIEpHAl KEHEUTY KOoHE
YKaHa TeJaroruKalIbIK TeXHOJIOTHSIAp/Ibl €HT13y OLTiM Oepy MPOIECiH OJIaH dpi KaKcapTyFa MyM-
KiHaiK Oepei.

Taakblaaynap. Kazipri KoraMHBIH 9JIeyMETTIK OOJIriHiH MaHbI3ABl Kypamaac Oeiri peTriHie
OKYIIbLIAp/a MIBIFAPMAIIBUIBIK OUTIKTUTIKTI TYJIFANBIK JACHIEHe KalbINTACTRIPY MapT. bynm mak-
caTKa JKeTy VIIH IIbIFapMaIibUIbIK KaOlJIEeTTEP/IIH IeHI€HIH aHBIKTAUThIH OJIIIeMIep MEH KopceT-
Kimrep KaxkeT. OKyIIbUIAPAbIH MIBFAPMAIIBLUIBIK KYMBICTAPABI ©3/ITIHIIE OPbIHAAY OLTIKTUTITIHIH
KYpPBUIBIMBIHA JKacalfaH TEOPHSUIBIK Tajuay 3epTTey OODKaMBIMBI3Fa COWKeC OJIIeMACp MEH
KOPCETKIIITep i allKpIHAAayFa HeT13 OO IbI.

3eprTey OapbichiHIa 013 OKYIIBUIAPABIH UHTEPOCICEH 1 9IICTEPAl KONIaHy apKbUIbI Ca0aKTaFbI
TarnCchIpMaapabl OpbIHJIAY ACHICHIEPIH TOPT HET13r1 TOIKa OeIik:

1. JKozapwl Oeneeti:

OKymIbiIap MIBIFAPMAIIBUIBIK OSNCEHIUTIKTI KyaHBIIIIeH, SCepii Ce31MMEH KETKi3el, TanchIp-
Majiapbl ©3JIITIHIIE OpBIHIAIN, MenmMaepal Oomkar, aepoec 131eHICIIEH HbICAaHABl TaHBI OUIe.
Oumnap MeHrepres OumiMzaepi MeH iCKepiiKTepiH OenceHal TypAe KoJgaHabl KOHE ©31H/IK KYMBbIC-
Tap/Ibl OPBIHIAYAA TUSHAKTHUIBIK TaHBITAbL. [IIbFapMambuIblK dKYMBICTAP Bl OPBIHIAY OapPBICBIHIA
’KaHa JIepeK Ke3JepiH Urepim, o3 MICHIIMAEPiH 13ecTipy/ie IbIFapMallbUIbIK dpekeT ereni. Omnap-
JIBIH MIHE3-KYJIKBI TYPAKThI ’KOHE IICIIIM KaOblaaaya AepOecTik Oakaaaipl.

2. JKemxinikmi oeneeli:

Oxymbiiap OeICeHAUTIKTI apTTHIPYAa KBI3BIFYIIBUIBIK TaHBITHII, TANChIPMaIapbl BIKbIJIACTICH
KaObuTaaiiapl. [bFapMamibuIbIK JKYMBICTAPIBl OPBIHIAY OapbhICHIHAA HBICAHIBl HAKTHI TAHUIBI
KOHE KAXKETTI JIepeK Ke3aepiH OeyceHai Typae urepemi. Onap e3iHIIK Tajgay skacar, IIbFapMa-
IIBUTBIK TaIChIpMaapbl KETKUTIKTI JEHreiae OpbIHAaiabl, Oipak Keiae MyfraniMHIH KeMeriHe
CYHEeHYyl MYMKIH.

3. Opma Oeneeii:

Okympiap HIBIFapMAIIbUIBIK TarlChIpMasapIbl OpblHaayna Oenriti Oip JeHrei1e bIHTa TaHBIT-
KaHBIMEH, OapibIK yakpITTa Oipel TypakTsl OediMainik kepcerneiini. Onap e31HAIK i37eHic xKacay-
Fa YMTBUIAJIBI, O1paK jkocmapiay KaOlaeTTepl TONBIK KaJlbITacllaFraHABIKTaH, OHBI XKY3€re achlpyaa
KOCBIMINIa KOJAAyAbl KaXKeT eTeni. TamcelpMaiapibl OpbIHAAy OapbIChIHAA KOMEKKE >KYTiHY
Ka)KeTTUIIr OallKaiabl.

4. Tomen oeneeli:

byn nmeHreiimeri oKymibUIap IIBIFAPMANIBUIBIK TarChIpMaliap/ibl OPBIHIAY KE31HJIEe SMOIUSIIBIK
ocepai OLipMeai KoHe ©3/ITiHEH OpbIHAay[a KUBIHABIK Kepeni. Onap MyFalliMHIH KOMETIHCI3
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TarchIpMaapJbl OPbIHIAAN alMaiIbl JKOHE TOMNTHIK MXYMBICKA KaThICy KaOineTi TeMeH. Ilbrrap-
MAIIBUIBIK IIEeIIIMACPAl 13AecTipye AepOecTiK TaHBITHAMIBI, al MiHE3-KYJIBIKTAphl TYPaKChI3
Oomein kepireni. LlprFrapmManmbuIblK opekeTke OeiiMaiIik Oalikanmaiiabsl (cpi30a -1).

MakcaThbl N HuTepbenceni oaicTep apKbUIbl OKYIIBUIAPIBIH  TAHBIMJIBIK
OelICeHIIIINH JaMbITy

- OKY iC-9peKeT TocliepiH urepyi;
¥cTaHbIMIaphbI - TaMCBhIpMaJiap/ibl OpbIHAAY/ 1A OHbI XKOCTapiay iICKepIIriHiH O0oybl;
- OKY 1C-9peKeTTi YibIMaacThIpa Oiyi;

HopmaTtusTi “bimim Typansr” 3ansl, KP JKanmer opra 6imimM 6epy MeMIIeKeTTiK
Herizaepi JKaIIIBIFa MIHACTTI CTaHAAPTHL, OKY OarmapiamMaiapsl

KOMMyHI/IKaTI/IBTiK, TaHBIM/JIBIK X(Yﬁeﬂey, KOPBITBIHABLIIAY

\ 4

Kp13meri

IToHaiK (XMMHSITBIK) Ma3MYH

Ma3mMyHbI —>

Onictepi I| Tycinmipy-kepHEKiTiK, MpobIeMalbIK, iliHapa 134eHy, 3epTTeYIILTIK

®opmaiapbr OKBITYABIH J9pic-ceMHHAp Kyieci: aopic cabakrap, IPaKTHKAJBIK
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- O3iH 631 JaMBITYFa, Ka3ipri KOFamM1a TOJBIKKAH/IbI XKoHE 630eTIMCH
Hotmxeci L. . . <
KbI3MET €Tyre, ajiFaH OUTIMIH ic-opeKeTTe KOJAaHyFa KaOljIeTTi TyJFa

Coiz0a 1 - Oxyubliapovly 0Ky MAHbIMObIK OEACEHOINI2IH 0aMblmy MOOeI

Opta MekTenTepae OKYIIbUIAPIbIH TePEH TEOPHSUIBIK OUTIM alyblHa TYPBIC YIUBIMIACTHIPBUTFAH
OKYy TMpOIECi, ©31HIIK >XYMBIC JXOHE TaHBIMIBIK 1C-OpEKETTEep/ll KAJIBINTACTHIPY HETI31HIE KO
KeTkizyre Oomangpl. OKYIIBUIAPIBIH JKEKE KACHUETTEPiHIH KaJIbINTACybl TEK OJapAblH TaOufu
KabieTTepi MEH JapbIHIbUIBIFBIHA FAHA €MeC, HAKThI OaFbITTANIFaH JKYHEIl )KYMBICTapFa J1a TiKeJIeh
OaitnanpicThl. COHABIKTAH MIBIFAPMAIIBUIBIK OUTIKTUTIKTI JaMBITy[a OKYIIBUIAPABIH TaHBIMJIBIK
OCJICEHIUIITIH apTThIpyFa OaFbITTAIFAaH HHTEPOCIICEH 1 9IICTEP Il KOJIITaHY epEeKIlle MaHbI3Fa 1e.

KopbITbiHABI. XUMHSIHBI OKBITY OapbIChIHIA OUTIM ayIIbUIAPABIH TAaHBIMIBIK OCICEHIUTITiH
apTTBIPY — Ka3ipri OiniM Oepy KyHeciHiH MaHbI3ABI MiHAETTEpiHIH Oipi. TaHBIMIBIK OelCceHIiTiK
OKYIIBLIAP/BIH OLTIMIe JereH KbI3bIFYIIBUIBIFBIH OSTHIN, OJIAPABIH O31HIIK 137eHYiH, nepoec oii-
JIayblH JKOHE IIBIFAPMAIIbUIBIK KaOILIETTEPiH JaMBITaThIH Kypaeli yaepic. bimim amymsimapabiy
TaHBIMJIBIK O€JICEHILTITT — OJIapIbIH FHUIBIMU TaHBIMFA OAFBITTAIIFAH 3UATKEPIIK OPEKETIHIH HETi31.
byn GenceHaimikTi JaMBITYy OKYIIBLIAPABIH OUTIMAI TepeH MEHTepYiH, alFaH OUTIMACPIH TOXKIPH-
OeJle KOJITaHybIH JKOHE FRUTBIMFA JIET€H KbI3bIFYIIBUIBIFBIH apTTHIPY/IbI KO3ICH/I1.
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3epTTey HOTIXKENIEPl KOPCETKEHNICH, XMMHs TOHIH OKBITYJa MHTEPOCIICEH/I OKBITY OMICTEepIH
KOJJaHy OUTIM aylibUIapAblH TaHBIMJBIK OCJICEHIUITH aWTapibIKTal apTThIpajbl. TaHBIMIBIK
OEJICEeHIUTIKT] TaMBbITY OapbhICHIHAA OKYIIBUIAPABIH KBI3BIFYIIBUTBIFBI apPTHIN KaHa KOMai, oiap by
FBUIBIMH-3€PTTEY JaFAbUIaphl MEH CHIHU OiUIay KaOiieTi ae )KeTiie .

bimim Gepy ynaepiciHe OKyIIBUTAPBIH TAHBIMIBIK OCJICEHIUTITIH apTThIPy YIIIH KeJeci memaro-
THKAJIBIK IIapTTap.Ibl CAKTay KaXKeT:

1. JKexe mynzaza 6asvimmanzan oxbimy: dpOip OKYIIBIHBIH KaOiIeTTepi MEH TaHBIMJBIK EPeK-
MIENIKTEPIH €CKEPE OTHIPHIIL, )KEKE OKBITY TPACKTOPHUSICHIH KYPY.

2. Uumepaxmuemi adicmepoi Koadauny: OUTIM aylIbIIApIbIH 63apa OpeKETTECYiH KYIIECHTeTIH
YKOHE ©31H/IIK )KYMBICKA BIHTAJIAHIBIPATHIH OHICTEP Il KOJIIaHY.

3. O3indiK JHcymblcmapovl YiubiMOacmelpy: OKYIIBIIAPALIH 63 OeTiHine OiTiM any JaFapUiapbiH
JaMBITyFa apHaJIFaH TarchlpMaapIbl XKyieni Typae oepy.

4. Kepi 6aunamvic nen peghnexcus: OKYIIBUIAPIBIH OKY JKETICTIKTEpiH aepOec Tanmayra, o3
KaTeNIKTEPIiH TY3EeTyre )XKoHe 031H-031 Oaraayra MyMKIHIIK Oepy.

XUMHUSHBI OKBITY/Ia TAHBIMJIBIK OCIICEHIUTIKTI apTTHIPYIbIH FHUIBIMH-TIEIATOTHKAIIBIK HETi31epi
Ka3ipri 3amaH Tana0blHa cail OiniM Oepy KyHeciHae MaHbI3bl OPbIH ajajbl. 3epTTey HOTHXKeNepi
outiM Oepy yaepiciHAe OKYIMIbUIAPABIH TaHBIMABIK OCJICEHIUTITIH JaMbITy apKbUIbI OJapJblH OKY
YJIrepiMiH JKaKCcapThIll KaHa KOWMai, ojlapJbl IIBIFApPMAIIbUIBIK TYPFBIIAH JIaMBITATBIHBIH Kepce-
teni. bynm e3 keserinae OUTIM amymiblIapasl FRUIBIMA TaHBIM JKOJIBIHA OAaFbITTall, OJApIbIH OMip
OOWBI OLTIM ayFa IeTeH KhI3BIFYIIBUIBIFBIH CAKTaIl KalyFa CENTIriH TUT13e/1I1.

KopeiTa aiiTkanma, XMMUSHBI OKBITY/1a OUTIM alyImIbUTAPBIH TAHBIMABIK OCJICEHIUIITIH apTThIPy
— OJIAPABIH 3UATKEPIIIK JaMYbIHBIH KTl YKOHE OJIAPJBIH FRIIBIMUA-3€PTTEY JaFIbUIAPBIH KaJIbI-
TaCTBIPY/IBIH HETi31 OoybIin TaObimaabl. bonamakra ockl OarpITTa KaHA IMEJarOrHKabIK TEXHOJIO-
TUsIapabpl KOJNJAaHy MEH 3epTTey JKYMBICTApPBIH JKaIFacThIpy OiniM Oepy camachlH OJaH 9pi apT-
TBIpYFa BIKIAT €TE/I.
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GAME-BASED TEACHING METHODS: DEVELOPING CRITICAL
THINKING AND ANALYSIS

Abstract

The article discusses the role of games in the educational process, particularly in modeling
students' future professional activities. The author examines artificial games as a form and method
of teaching, emphasizing the importance of active participation, creative approaches, and feedback.
Examples of games used in teaching chemistry and analytical chemistry are provided, and their
advantages over traditional methods are discussed.

Educational games hold an important place in the learning system. They enable the simulation of
professional scenarios and teach students to make decisions in problematic situations. The article
explores various types of games, including simulation and symbolic games, which can be used as
educational tools. Games are considered as an independent activity aimed at developing students'
intellectual and practical skills.

It is shown that game-based learning enhances students' engagement and interest in the subject,
contributing to better retention of the material. Games help develop analytical and decision-making
skills by simulating real-world processes.

As a form of teaching, games prove to be an effective means of activating students' learning
activities, enhancing their cognitive and professional skills. The use of games in the educational
process improves the quality of learning, making it more engaging and productive.

Keywords: game, artificial game, learning, modeling, professional activity, didactic value,
chemistry, analytical chemistry, students, feedback
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OKBITYJIAFBI OMBIH 9AICTEPI: CBIHU OMJIAY MEH TAJIJIAY JAFIBLIAPBIH JAMbBITY

Anoamna

Makasnaga odbIHOapABIH Ol1iM Oepy yIepiciHeri pedi, acipece CTyACHTTepAiH Oonamak Kacion
KBI3METIH MOJICNB/ICY/IC MaHbI3bl TAJKbLUIAHAIBI. ABTOD YKacaHIbl OWBIHIAPIBI OKBITY (hOpMaChl MEH
oJlici peTiHae KapacThIphIN, OelICeH Al KaThICY, IMIBIFapMalIbUIBIK Ke3Kapac KoHe Kepi OaiIaHbICThIH
MaHBI3IBUIBIFBIH aTan eTeni. CoHmaii-ak, XMMUs )KOHE aHAJTMTUKAIIBIK XMMHUSHBI OKBITYIa KOJIJaHbI-
JaThIH OUBIHIAPIBIH MBICATIAPBI KETIPITIN, OJNIAPABIH IOCTYPJi OMICTEPMEH CAIIBICTHIPFAHIAFbI
apTHIKIIBITBIKTAPHI TATKbITAHAIBI.

bimim Oepy OHBIHAAPBI OKBITY KYHECiHAEe MaHBI3IbI OpbIH anmanel. Onmap KociOu Karmainap/sl
MOJENbCyre MYMKIHIIK Oepesii ®oHe CTYIEHTTEep Il Macesenep/l HIenry Ke3iHae eiM KaObuiaayra
yiipereni. Makanaga oKy MpoIeciHIe KOJIaHyFa OOJaThlH MMHUTAIMSUIBIK JKOHE CHMBOJIHMKAIIBIK
OUBIHAAP CHUSKTHI OPTYPJi OWBIH TYpJiepi KapacThIpbiiaabl. OWBIH CTYJCHTTEPAIH WHTEIUICKTYAIIBIK
KOHE TIPAKTUKAITBIK IAFIBUIAPBIH JaMBITYFa OaFbITTAIIFaH AepOec OpEeKeT PETiHIE KapacThIPhIIaIbl.

OfiibIH TYpIHJET] OKBITY CTYACHTTEP/IIH MOHTE IeTeH OCJICCH IIITIH KOHE KBI3bIFYIIBUIBIFBIH apT-
TBIPBIT, OKY MaTepHAIIbIH JKaKChl MEHI'€pyTe BIKIAaJ eTeTiHi KopceTinred. OWbIHIAp HAKTHI TPOIIEC-
Tep/i MOZEBACY apKbLIbl TANAAY JKOHE HICNIM KaObUIAay JaFIblIapblH JaMbITYFa KOMEKTECE/I].

OxkpITy (opmacel peTiHAE OWBIHIAP CTYASHTTEPAIH OKY OCJCEHAUNTIH apTTHIPYIABIH THIM/II
KypaJibl OOJIBIN TaObLIAIbI, OJIAPABIH TAaHBIMJIBIK JKOHE KOCIOM JaFAbpUIaphlH AaMbBITaabl. bimim 6epy
yAepiciHae oMbIHAAP/IbI KOJIJIAHY OKBITY CaIllaChlH JKaKCAPTHITI, OHBI KbI3BIKTHI 9pi OHIM/II €Te/Il.

Tyiiin ce3aep: otivin, dicacandvl OUbIH, 0Ky, MoOenvboey, Kaciou Kvizmem, OUOAKMUKATLIK
KYHObLIbIK, HCAPMbl ecen, AHATUMUKAILIK JHCapmyl, cnmyoenmmep, Kepi 6atiiaHble
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HUI'POBBIE METO/1bI B ITPEIIOJABAHNU: PASBBUTUE KPUTUYECKOI'O
MBIIVIEHUS 1 AHAJIM3A

Annomauyus
B cratee oOcyxnmaercs poib UTp B 0Opa3oBaTeIbHOM MPOIECCE, OCOOCHHO B MOJACITHPOBAHHU
Oyny1eit npodeccoHaIbHOM ESTETbHOCTH CTYACHTOB. ABTOP pacCMaTpUBAET UCKYCCTBEHHBIE UIPHI
Kak ¢opMy U MeToJ] 00yUYeHHUs, TTOJUSPKUBAsI BAXXKHOCTh AKTUBHOTO YYaCTHs, TBOPUYECKOTO MOIX0/1a U
o0paTHOi cBs3U. Takke MPUBOIATCSA MPUMEPHI U, UCITIONIB3YEMBIX B OOYYEHUH XMMHUHU U aHAIUTH-
YEeCKOM XUMUH, U 00CYKITAFOTCS X MIPEUMYIIIECTBA [0 CPABHEHUIO C TPAAUIIMOHHBIMHA METOIAMH.
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OOpa3oBareNbHbIC WIPHl 3aHUMAIOT BaXHOE MECTO B cucTeMe oOydeHHus. OHHU IO3BOJISIOT
MOJICIUPOBaTh NMPO(ecCHOHANbHBIE CUTYallMM W y4aT CTYJCHTOB NPUHUMATh DPELICHUS B IPO-
ONEMHBIX CUTyaIusiX. B craThe paccMaTpuBarOTCs pa3IHYHBIC BHIBI U, BKIFOYAsT HIMHTAIIHOHHBIC
U CUMBOJHMYECKHE, KOTOPBIE MOTYT OBITh MCIIOJIb30BaHbI Kak (opma oOyuenus. Urpa paccmarpu-
BaeTCs KaK CaMOCTOSITeNIbHAs JesTEIbHOCTh, HANpaBlICHHAs Ha PAa3BUTHE HMHTEIJICKTYAJIbHBIX U
MPAaKTHYECKUX HABBIKOB CTYJICHTOB.

[Tokazano, uro urpoBasi ¢opma OOy4YEHHs IOBBIIIAET AKTUBHOCTh M HMHTEPEC CTYICHTOB K
MPeIMETY, CIIOCOOCTBYET JIydIlIeMy YCBOCHHUIO Y4eOHOTO Marepuaia. Mrpbl moMorarT pa3BUBaTh
HaBBIKM aHAJIM3a U IPUHATHUS PELICHUH, MOICIUPYS peabHbIe MPOIECCHI.

Urpsr xkak dopma oOydeHuss oka3biBatOTCA 3(P(HEKTUBHBIM CPEJICTBOM aKTHUBH3AIUU YYEOHOU
NESTeIbHOCTH CTYACHTOB, DPa3BUBAIOT WX IIO3HABATEIbHBIE W TPOPECCHOHATBHBIC HABBIKH.
[Tpumenenue urp B 0O6pa3oBaTeNbHOM IpOIEcCce CIOCOOCTBYET YIYUIICHHIO KauecTBa OOydeHHs,
nenasi ero 0oJiee yBIEKaTeIbHBIM M MPOAYKTHBHBIM.

KiroueBble cioBa: uepa, uckyccmeennas uepa, odyyenue, Mooeauposanue, npogeccuoHaibHasl
O0esmenbHOCmb, OUOAKMUYECKAsl YeHHOCMb, XUMUSL, QHATUMUYECKas XUMUs, CmyOeHmbl, 00pamHuas
CBA3b

Introduction.The game must be clearly linked to educational goals and objectives, ensuring the
development of knowledge, skills, and abilities necessary to master the material. All students should
be involved in the game process. To achieve this, it is essential to consider their level of
preparation, interests, and individual characteristics. The rules of the game should be clearly
formulated, easy to understand, and feasible so that participants can focus on completing tasks
rather than interpreting the rules. The game should take place in a friendly and supportive
environment, allowing participants to feel comfortable making mistakes and expressing themselves.

Game-based technology should promote the development of communication, collaboration, and
joint decision-making skills. After the game, it is important to discuss the results with participants,
identify the strengths and weaknesses of their actions, and provide recommendations for
improvement. Game tasks should be related to real-life situations or professional activities, enabling
students to apply the skills they have acquired in practice. The game should be adapted to the age,
preparation level, and personal characteristics of the participants. Upon completing the game, it is
necessary to evaluate how effectively it contributed to achieving educational goals and make
adjustments for future use. These rules ensure the effective application of game-based technologies,
transforming the learning process into an engaging and productive experience.

Educational games play a significant role in the learning system. They allow students to model
professional situations and teach them how to make decisions in problem-solving scenarios. This
article examines various types of games, including simulation and symbolic games, that can be used
as a form of learning. Games are considered as independent activities aimed at developing the
intellectual and practical skills of students. As previously noted, artificial play encompasses both
tangible and theoretical activities. This implies that play simultaneously occurs in both an external
material form and an internal cognitive process.

It is evident that artificial play operates within a well-defined realm of material activity (for
instance, a chessboard) while having an almost limitless sphere of theoretical activity. Play is
possible only when specific rules are adhered to, within particular conditions, and within a given
system of coordinates, symbols, and communication tools [1].

Artificial play is defined by rules that are designed to maintain the stipulated conditions of the
game, to constrain the field of play both temporally and spatially, and to regulate player behavior,
among other factors. Certainly, the concept of rule-based activity is a broad definition of play, and
the presence of rules does not necessarily limit the creativity involved in the game.
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The material component of the play sphere (MPS) is always constrained by the game's rules. The
theoretical component in most artificial games is not restricted by rules but is limited by the
duration of the game. Players engage in MPS activities that are oriented towards the game's goal;
the activities of other players are also directed towards the same goal. The goal must be positioned
at the center of MPS or at least within its central area. This is because, in most artificial games,
there is a unity of goals among all players. From this perspective, artificial play is a relatively stable
system of player activity aimed at pursuing and achieving the game's goal [2].

It is clear that within MPS, all fundamental elements of the game (player, goal, player activity)
have well-defined positions, coordinates, and quantitative and qualitative characteristics. For
example, a player achieves the goal precisely when their activity intersects with a predetermined
goal point with specific coordinates. In simpler terms, in football, a forward scores a goal when the
actions of their teammates and opponents allow them to reach a distance from the goal, strike the
ball with a certain force and precision, such that the goalkeeper cannot block it. In a chess game,
this corresponds to the coordinates of the last move.

Artificial play represents a reality, a specific domain of human activity enclosed within a unique
"shell" comprised of the game’s conditions and rules. It exists and evolves within this "shell" due to
the pervasive influence of human theoretical activity. It can be asserted that the main distinction
between play and practical activity is that the former exists as an artificial construct within a
fictional "shell" of conditions and rules, which separates it from the surrounding world while
simultaneously integrating it into a unified flow of time.

It is also crucial to note that play occurs under artificial conditions where material and ideal
objects are represented as various models and symbols, and actions with them simulate real
phenomena and processes.

The theory of artificial play should be grounded in the concept of development— the essence of
any living system [3,4]. Play represents a vibrant reality, dynamic, purposeful movement— in other
words, development.

Artificial games adhere to the following laws:

1. Law of Goal Unity - This law expresses a clear, ultimate result of the play activity for all
participants (e.g., checkmate, scoring a goal).

2. Law of Material Equality - This manifest in the fact that all players start with equivalent
material resources in the game’s objects, materials, and tools (e.g., 16 chess pieces per player,
equal-sized goals in football).

3. Law of Cyclicality - This signifies the return to the initial state after a player achieves the
game's goal.

4. Law of Action - This law denotes the necessity and sequence of players' actions.

5. Law of Limited Freedom - This law stipulates that all player actions must be within the
material activity sphere (MAS), constrained by game rules. It also defines the duration of the game.

In the construction of artificial games, the following psychological and didactic principles can be
identified:

— Activity. This is the fundamental principle of play, expressing the active manifestation of
physical and intellectual forces during the game.

—  Dynamics. This reflects the significance and impact of the time factor in play. Play is
movement; it has a beginning and an end, thus the time factor in play holds as much importance as
it does in real life.

- Engagement.This denotes the captivating and interesting aspects of play that exert a strong
emotional influence on individuals and can be a primary motivation for participating in or observing
the game. The pedagogical significance of this principle lies in its ability to enhance cognitive
interest and activity.

— Role-Playing.In artificial play, role-playing is based on the simulation of human activity,
reflecting the phenomenon of reproduction and improvisation. The didactic value of role-playing is
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that it allows for modeling future professional activities of graduates and teaching students based on
professional activity models.

- Collectivity. This reflects the collaborative nature of student activity within gaming groups or
teams. As a collective educational activity, artificial play promotes the development of camaraderie,
teaches cooperative thinking and actions, and underscores the necessity of collective work. As
famously expressed by N.K. Krupskaya, play is a school of organization.

- Modeling. This is based on imitation modeling of systems and reflects the simulation of real
or imagined realities. From a didactic perspective, implementing this principle in the learning
process enables the modeling of the functioning of active systems, which are the objects of study in
higher education. According to the renowned German educator P. Wolfram, this encapsulates the
very essence of problem-based modeling learning-one of the modern theories of active learning.

- Feedback.This is a fundamental principle in the design and conduct of artificial games,
reflecting the cause-and-effect relationships in player interactions and the simulated reality. By
"feedback," we refer to the discrete flow of information regarding the progress of the game, based
on which students manage their activities and directly influence the course of the game.

- Problematic Principle. This principle expresses the logical and psychological regularities of
thinking. As is well-known, when an individual is presented with a challenging goal and there are
known motivations for pursuing it, objective problems usually arise along the way, leading to
problematic situations in the individual's thinking.

- Effectiveness. This reflects the understanding of the outcomes of gaming actions as specific
material activities. At higher levels of gaming development, the results of the game are seen as
outcomes of abstract theoretical activity. Effectiveness is a foundational principle of the game,
representing the truth that allows us to view artificial play as a productive activity.

- Autonomy. Any artificial game constitutes independent activity. The essence of autonomy in
artificial play lies in the fact that the goal of the game always carries a function of controlling the
player's activity.

- Competition. Competition in artificial play is based on the effectiveness of gaming activities
and represents the primary motivations for participation in the game. Without competition, there is
no game; the spirit of competition permeates the entire atmosphere of the game. The pedagogical
value of this principle is evident competition encourages active independent activity and mobilizes
the full potential of a person's physical and intellectual forces [5,6,7,8].

Materials and methods. As previously noted, artificial play has its own stable structure and
organization. From this perspective, educational and instructional activities organized as artificial
games can be referred to as a game-based learning format. It is important to emphasize that the
game exists and develops as a system of communications, primarily as a sphere of human
interaction. Thus, artificial play serves as a distinct structure of direct and mediated communication
between players, aimed at achieving educational and developmental goals.

From this, we can identify four organizational forms of play:

1. Individual- Involving a single player (e.g., solving chess problems).

2. Pair- Involving one player A and one player B (e.g., chess, checkers).

3. Team- Involving a team of players A and a team of players B (e.g., hockey, football).

4. Group- Involving a group of individuals consisting of one player A, one player B, one player
C, player D, and so forth. An example is the well-known game "Sportloto".

The Educational Game Format in Learning

The educational game format involves organizing and conducting educational games. An
educational game is an active, independent human activity aimed at acquiring specific knowledge,
skills, and abilities and applying them to achieve the game’s objective. Clearly, the goal of an
educational game differs significantly from the goal of play. In the former, the objective is purely
educational (e.g., mastering specific knowledge or skills), while in the latter, the goal is often
recreational (e.g., winning or scoring points) [9,10,11].
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Play, like any human activity, not only has forms but also methods of execution. From this
perspective, an educational game can be both a form and a method of learning. This phenomenon
suggests that an educational game has an “internal driving force” — purposeful independent
cognitive activity — and an external “shell” — the game format as a means of organizing, managing,
and evaluating this activity. Let's examine the educational opportunities of artificial games using
chess as an example. Initially, the learning process is purely informational. During a “lecture,” the
instructor explains the basics of chess, describes the pieces, clarifies the objectives, and teaches the
rules. Once both parties agree that the lecture material has been understood, they move on to
practical exercises.

In chess, there is always a goal, and as previously noted, when a challenging goal is set (which is
nearly unattainable for the learner at first), objective problems typically arise on the way to
achieving this goal, leading to problem situations in the learner's thinking.

During the game, the law of action excludes the player's withdrawal from activity. Teaching how
to act is the primary pedagogical purpose of the artificial game. In these conditions, the learner
begins to hesitantly move pieces in response to the instructor's deliberate moves. Early on,
significant mistakes are common, leading to failures. The “student” may feel disheartened, thinking
they cannot play and will never master it. This represents a known crisis in learning—preparation
alone does not teach action or independent thinking.

The instructor decides to combine “lectures and practical exercises”: patiently explaining
everything initially and demonstrating their own strategy and tactics. This approach creates problem
situations in the learner’s mind, making them seek clarification, ask questions, and strive to
understand the details. The entire course of the artificial game involves planning, organizing, and
resolving problem situations arising in the learner’s mind while tackling educational problems. The
didactic phenomenon of the game is that it creates its own conditions for the emergence and
resolution of problem situations, which appear almost spontaneously, independently of the player,
similar to real life. Everything is predetermined by the game's objectives, rules, and conditions,
creating a unique “microclimate” conducive to the continuous emergence of new problems [12,13].

At this stage, learning becomes problem based. The instructor notices that the learner begins to
understand their actions and anticipates problem situations, such as a “checkmate in three moves.”
The instructor organizes these situations, and the game itself requires the learner to resolve them
independently. Problem situations in the game include psychological stress related to unexpected
moves by the opponent and the inability to reverse a decision. Even here, the instructor can subtly
guide the learner’s independent work, steering the game in the “right direction.”

Thus, we assume that the learner has acquired the necessary knowledge about the game,
developed skills, learned to plan and create strategies, and cultivated the ability to foresee problem
situations. At this level, learning becomes highly problem-based: issues continuously arise and are
resolved by the players, leading to the emergence of new problems. Indeed, the game is an ideal
generator of problem situations, and the ability to identify problems where the opponent does not
see them leads to victory. Consequently, the learner becomes a chess player through purposeful
independent activity involving planning, organizing, and resolving problem situations within the
context of the artificial game.

So, how can we integrate gaming activity into the educational process? The answer is simple:
create an educational game. In our view, such a game should represent independent cognitive
activity within specific rules and conditions, aimed at searching, processing, and assimilating
educational information for decision-making in problem situations.

Result. It has been shown that the game format of education increases student engagement and
interest in the subject, contributing to better assimilation of the educational material. Games help
develop skills in analysis and decision-making by simulating real-life processes. The article
presents examples of the use of games in the educational process, particularly in chemistry educa-
tion, demonstrating their effectiveness compared to traditional teaching methods.
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Discussion. Simulative and Symbolic Educational Games

Educational games can be broadly classified into three main types: simulative, symbolic, and
exploratory games. Simulative educational games are well-known from literature on business and
management games. Furthermore, under the guidance of the prominent Soviet scholar P.IL
Pidkasisty, special pedagogical research on simulative games has been conducted, with some of the
results published in international and Soviet journals. Given this, we will focus on two aspects of
the theory and practice of simulative games.

A simulative educational game is an active, independent student activity centered on simulating
the studied systems and modeling future professional activities. Thus, the key distinguishing
features of this type of educational game are its explicit imitation of reality and the role-playing of
individuals in various professional fields. An example of a simulative educational game in
pedagogy is the "Pedagogical Practice" game, which simulates modern teaching technology and
involves role-playing as teachers, students, and education professionals. Currently, the development
of educational simulative games is being actively pursued at many leading universities in our
country. While earlier research primarily focused on business and management games, recent
efforts have been made to create educational symbolic games based on specific subject knowledge
of fundamental disciplines and intended for teaching students across various higher education
institutions. Why is this the case?

Aside from various explanations, two main reasons can be highlighted: First, many authors of
business games, relying on the achievements of industry faculties and professional development
institutes, tend to automatically extend their experiences to university education practices, which is
a clear mistake. Second, there is a strong focus on the "business, narrowly specialized" aspect of
educational games, and during the description of specific experiences, the essence of the
educational game format often gets lost. Moreover, specific business games typically have a limited
scope of implementation, such as within a particular course, university, or, at best, a group of
related universities. This may explain why the educational game format is slowly being integrated
into practice, as creating even a single business game requires years of intensive work from
educators.

Let's consider a new type of educational game: the symbolic game, based on the materials from the
course of qualitative analysis in analytical chemistry. As is well-known, chemistry is a fundamental
subject taught in general education and professional schools, technical colleges, nearly all technical
universities, universities, and pedagogical institutes, as well as in many specialized institutions, such as
medical and agricultural universities. It is evident that the scope of application for symbolic educational
games will be much broader compared to business and management games.

Practical Course in Qualitative Analysis: Symbolic Educational Games

The practical course in qualitative analysis is based on a variety of chemical reactions involving
specific ions (or substances) that produce different visual effects, which fundamentally enables the
creation of educational games that can be progressively modified and complicated. These visual
effects in qualitative analysis typically include the formation of precipitates with specific properties,
gas evolution, and more. A series of symbolic educational games and their application
methodologies have been developed. For example, consider the educational game "Chemical
Reaction," which is based on the property of certain cations and anions to "form precipitates" when
present together in a solution. The choice of using precipitation as the core principle of the
educational game is due to the fact that most real chemical methods for qualitative analysis
recommend techniques for ion separation through the sequential formation of precipitates. Thus, the
main rule of the game is directly linked to the content of state educational standards and reflects
real-world practices [14].

One of the primary criteria for assessing students' readiness in analytical chemistry is their ability
to solve "theoretical mixtures" of various components. In practical sessions, students are given a
task describing several compounds allegedly present in a hypothetical solution. For instance, a task
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might be: "Analyze the mixture: barium chloride, sodium nitrate, potassium bichromate, strontium
nitrate". To solve this mixture correctly, a student must identify which of the listed cations and
anions will remain in the solution and which will "precipitate." Based on their knowledge, the
student might conclude that barium chromate will precipitate, while the other cations and anions
will stay in the solution. The student then submits this solution to the instructor, who must check the
answer and assign a grade. The "task-based approach" to teaching students is widely used in
educational programs for analytical chemistry. However, it has some limitations, such as the
instructor’s inability to simultaneously monitor all students' solutions and promptly address their
mistakes. The educational game "Chemical Reaction" addresses this significant drawback by
keeping the instructor informed about all the events related to solving these tasks. In the game,
"theoretical mixtures" are provided as a set of cards, each depicting only one component of the
mixture. This allows the introduction of cards representing elements that the instructor believes
students should study. Consequently, the "Chemical Reaction" game can be applied at various
stages of learning. It can be initiated after students have studied the properties of the first groups of
cations according to the curriculum, with additional cards for new groups being introduced later.

The game is played using cards that display symbols of chemical elements, compounds, cations,
or anions. Each card represents a single ion or molecule of a compound.

Game Mechanics and Teaching Strategy for "Chemical Reaction”

In the game "Chemical Reaction," each student is dealt an equal number of cards, each
representing a specific ion or molecule. The main objective of the game is to "get rid of" these cards
as quickly as possible while adhering to the game's rules. The game concludes when one student has
no cards left, and this student is declared the winner. Cards are removed from the game when their
chemical components form a precipitate together. For example, the formation of silver chloride
requires two cards: one with a silver ion and one with a chloride ion. Similarly, the formation of
Iron (III) hydroxide needs four cards: one with an iron ion and three with hydroxide ions.

Game Setup and Rules:

1. Card Dealing and Removal-Each player receives an equal number of cards. Cards
representing chemical elements that can form a precipitate together are removed from the game.
These discarded cards are placed face down in the center of the table. This serves two purposes- to
ensure control and avoid errors and to provide visual reinforcement of the precipitates formed.

2. Penalty for Mistakes- If a player makes a mistake, they lose their next turn and must retrieve
their incorrectly discarded cards. This rule encourages players to pay attention and identify errors
made by others.

3. Gameplay Mechanics- Players take turns in a clockwise direction, passing one card at a time.

Before their turn, each player must identify and discard cards that can form precipitates with
other cards they hold.

For example, if a player has barium and sulfate ions, they can discard these two cards if they
form barium sulfate precipitate.

4. Example of Play- Suppose a student has cards for barium, aluminum, chloride, and hydroxide
ions. If they receive a sulfate card from another player, they can discard the barium and sulfate
cards as they form a barium sulfate precipitate. The player then chooses which of the remaining
cards to keep and which to pass to the next player.

5. Instructor's Role- The instructor acts as the "respected arbiter" of the game, overseeing rule
adherence and providing subtle, impromptu guidance when errors occur. Visual aids, such as
colorful posters, can also be used to enhance understanding.

6. Game Cycles- A game cycle ends when a player has no cards left. Afterward, cards are
redistributed, and a new cycle begins.

7. Number of Players and Card Count-The game is designed for 3 to 10 students, with 5-6 being
the optimal number of players. The total number of cards should reflect the volume of material
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studied. For instance, in the final stage of the qualitative analysis course, up to 60-70 cards may be
used to cover around 30 cations and their corresponding anions.

Recommendations for Implementation.

- Card Inventory- Include a surplus of common anion cards, such as halogens, hydroxide, and
sulfate, to increase the variety of game scenarios.

- Development and Feedback- Involve well-prepared students in developing the game's
"chemical component." They can provide valuable insights and assist in explaining the game's
objectives, rules, and strategies to their peers.

By using the game "Chemical Reaction", students can reinforce their understanding of
qualitative analysis concepts in a dynamic and interactive manner, while instructors can effectively
monitor and guide their learning process.

Enhanced Teaching Strategies for the Game "Chemical Reaction"

After students have played the game "Chemical Reaction" several times, you can progressively
increase the complexity of the game. Here are some advanced rules and modifications that can be
introduced:

1. Environmental Considerations

Introduce the need to consider the environment in which a precipitate forms. For example,
aluminum hydroxide is amphoteric and dissolves in both acids and bases. To remove aluminum
hydroxide from the game, students will need an additional card labeled "Neutral Environment."
This means students must collect five cards to form a precipitate, which adds complexity compared
to the original version.

2. Color Considerations

Introduce the requirement to account for the color of the precipitate. This can make the game
more challenging and engaging as students must not only identify the ions but also consider their
visual properties.

3. Customizable Cards

Provide "blank cards" on which students can write the ions or molecules they need. This can be
especially helpful when students face difficulties in the early stages of playing the game. A
recommended number of blank cards is two to three, allowing students to adapt the game to their
needs.

Advantages of the Game-Based Learning Approach

1. Active Engagement.

Student Participation: The game encourages active involvement, leading to diligent study of the
material, such as reviewing textbooks and summarizing key reactions. This active engagement helps
in better retention and understanding of the subject.

2. Engaging and Competitive.

Motivation: The competitive nature of the game makes learning more enjoyable and motivating.
Students are more likely to engage in self-monitoring and self-directed learning due to the game's
dynamic and entertaining format.

3. Dynamic Learning Experience.

Understanding Chemistry: The game's dynamic nature helps students observe and understand
the continuous relationships between different chemical reactions. This approach aligns with the
principles and phenomena of chemistry, providing a more realistic learning experience.

4. Broad Implementation.

Widespread Use: Games like "Chemical Reaction" and other chemistry-related games can be
widely implemented in universities across the country, enhancing the educational process and
making it more interactive.

Future Implementation of Game-Based Learning
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Specialized Units. Establish specialized scientific and methodological departments within major
universities to develop and implement game-based learning for fundamental, engineering, and
specialized disciplines.

Long-Term Use. Educational games can be effectively used for many years, especially in
subjects like chemistry, physics, mathematics, and pedagogy. They offer a valuable tool for
enhancing both student engagement and teaching quality.

By incorporating these advanced rules and strategies, you can further enrich the learning
experience provided by the game "Chemical Reaction," making it an even more effective tool for
teaching qualitative analysis and other subjects.

Research Games

Human gaming activity can be utilized not only for educational purposes but also for organizing
scientific and research work for students and faculty. This is a particularly interesting and promising
application of gaming, which is currently intensively developing in the fields of invention, project
design, and technical system construction.

In our research, we have examined only one aspect of the scientific-research application of
games—the organization of "brainstorming" during educational simulation games. As known, this
phenomenon is the basis of synectics—a highly effective method for stimulating inventive activity.
A simple illustration of the complex processes involved in "brainstorming" can be found in a typical
chess game, where active spectators try to persuade the players of the correctness and timeliness of
their proposed moves. In such an environment, all observers participate in analyzing the
problematic situation, proposing their own and rejecting others' action options, and thus
spontaneously search for a collective solution based on comprehensive and multifactorial analysis
of the emerging problem.

The phenomenon of "brainstorming" in artificial games indicates that it is an effective means of
acquiring new knowledge and methods of action. In games, human cognitive activity can self-
develop, "generating" the necessary amount and quality of knowledge to achieve the game’s goal.
The information obtained in this way generates a new portion of information, which, in turn, "pulls"
the next portion, and so on, until the game’s goal is achieved. This development of a "chain
reaction" of knowledge underpins creative cognitive activity. Thus, in its preliminary form, we can
define a research game as: a specially organized activity where the goal is to win by finding new
knowledge and methods of action to resolve problems. In the game, students independently identify
problems, formulate their essence, and pose and solve relevant problem tasks.

Essence of Research Games

The essence of any problem that a person "attacks" with their ideas is inherently related to the
nature of the object being studied and thus has an objective character. As Professor P. 1. Pidkasisty
rightly notes [2,11], "the emergence of contradictions in a student's mind is based on the
contradictions existing in reality." As G. S. Altshuller emphasizes, "to make an invention means to
devise a technical system that does not have the contradictions inherent in the preceding system."
Therefore, during a "brainstorming" session, students, having perceived and assessed the problem
situation, do not limit themselves to merely stating the contradiction but determine what specifically
needs to be done to eliminate it and achieve the goal of the game.

General Scheme of a Research Game

1. Participants

— Facilitator- The instructor who leads the game and poses questions.

— "Criticism" Group- Responsible for identifying and discussing the weaknesses of proposed
solutions.

— "Defense" Group- Defends the proposed solutions, arguing their effectiveness.

— Experts Group- Includes specialists such as economists, engineers, technologists, etc.

— Inventor and Patent Specialist- Develop new ideas and check their patentability.

— Public Representative- Represents public and state interests.
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2. Game Process

— Preparation- The instructor, together with experts (inventor, patent specialist, and public
representative), prepares patent information materials on a specific, relevant problem. It is crucial
that the problem is clear to all so that students can independently analyze it, identify tasks, and
formulate questions.

— Problem Analysis- Students analyze the problem, formulate questions and tasks, and actively
participate in the discussion.

— Dialogue-The instructor and experts interact with students, asking questions and providing
additional explanations.

— Problem Solving- Students propose solutions during the game, which are then discussed and
evaluated by different groups of participants.

Advantages of Research Games

1. Development of Inventive Skills. Games promote the development of skills in finding
innovative solutions and eliminating contradictions in design and construction.

2. Active Discussion. Students learn to work in teams, discuss and defend their ideas, which
enhances their critical thinking and argumentative abilities.

3. In-depth Understanding of Problems. The active search for solutions helps students better
understand the essence of the problem and find effective ways to resolve it.

Recommendations for Organizing Research Games

Preparation. Advance preparation of materials and questions ensures the successful conduct of
the game.

Roles and Responsibilities. Clear distribution of roles and tasks among participants helps to
ensure effective interaction.

Interactivity. Supporting an active dialogue between students and instructors contributes to a
deeper understanding of the problem and effective solution finding.

Research games open new horizons in the educational process, enabling students to develop
skills in scientific research and invention, which is crucial for their future professional activities.

In an Active Dialogue Setting

During the active dialogue, the instructor provides a general analysis of the problem, reveals its
essence alongside the students, demonstrates its relevance, specifies the problem using well-known
real-life examples, and convinces the students of the solvability of the posed problem tasks. At this
stage, the instructor turns to the experts, highlighting and describing the main criteria for analyzing
and evaluating the proposed solutions. In technical systems, these criteria typically include the
simplicity of design, cost-effectiveness, reliability, and versatility of the proposed solution.

Conduct of the Research Game

In a research game, there are no strict rules as found in simulation or symbolic games. The game
is conducted as follows:

1. Presentation of Solutions

The inventor presents several well-known solutions to the problem from literature to the critics.
The chronological sequence in which these solutions are presented and described is important for
the students.

2. Critique Phase

The primary goal of the "Critics" group is to pose as many problem-related questions as possible to
the "Defense" group, which must then defend the proposed solution. The experts, including the inventor,
listen carefully to the responses from the "Defense" group and evaluate the proposed solutions. The
students' responses should include their own independent ways of solving the problem. If the "Defense"
group cannot answer the critics' questions, the instructor will answer on their behalf. In such a case, the
"Critics" group earns a point, making the score 1:0 in favor of the critics.

3. Further Solutions

The inventor then presents another solution to the problem from patent information materials.
The "Critics" group asks questions, and the "Defense" group responds successfully. The solution
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presented by the students is evaluated by the experts as the most optimal. The score is updated to
1:1. The inventor then presents and describes a known solution to the problem that is very close to
the students' solution. The process of questioning and defending continues until one group
demonstrates a clear advantage over the other, such as a score of 4:1 or 5:2.

Expert Group Responsibilities:

Analysis of Questions and Answers. The expert group must thoroughly analyze the questions
and responses. The inventor and patent specialist should recognize new solutions to the problem in
the "Defense" group's responses, as they have detailed patent information materials [15].

Economic Assessment. The economist evaluates the funding scale, cost, level of profit, and
overall economic feasibility of the proposed solution.

Production Assessment. The engineer provides a "production assessment" of the solution.

Public Interest Evaluation. The public representative evaluates the solution from the perspective
of state interests, and their assessment is crucial.

Handling Disputes

If disputes or fundamental disagreements arise among the experts, the instructor must quickly and
tactfully address the situation to prevent it from negatively affecting the behavior of the "Critics" or
"Defense" groups. Careful selection of the expert group is essential to avoid conflict situations.

Conclusion of the Game

At the end of a successful research game, the "Defense" group achieves the best solution to the
problem, which is recognized by the inventor and patent specialist as a new device or method. The
game concludes with the instructor providing an official conclusion regarding the novelty and
usefulness of the proposed solution. While students still have a lot of work ahead to make a real
invention, this work will be carried out outside the game, in real life.

The Nature of Games

A game is a specially organized activity characterized by active competition, where players pursue
and achieve a common goal based on identical initial conditions, using the same means, adhering to the
same rules, and achieving strictly fixed results. In our opinion, the game embodies the eternal dream of
equality and fairness. A vivid example of this is chess. As E. Lasker aptly stated, “On the chessboard,
there is no place for deceit and hypocrisy. The beauty of a chess combination is that it is always truthful.
Ruthless truth expressed in chess devours the eyes of the hypocrite.”

Educational Games for Children and Adults

Games are an integral part of children’s lives. For millennia, children of all times and cultures
have been so engrossed in their play that they forget to eat and sleep. What a happy time childhood
is! According to the famous saying of A. M. Gorky, play is the way for children to learn about the
world they live in and are destined to change.

The educational value of games is undeniable. It is of immense importance not only for the
upbringing of children but also for the development of adults, who often find themselves too busy
to play with children due to pressing tasks and responsibilities. Yet, what can compare to the joyful
interaction with the bright and intelligent eyes of little, trusting individuals? Even on rare evenings
when the television is forgotten and parents truly have free time, many do not know how to play
with their children. And it's not just about playing for fun and killing time, but about doing so with
meaningful benefit.

In an era of continuous scientific and technological progress, children show great interest in the
activities of scientists, inventors, and engineers. This interest is vividly manifested in the
development and application of the game "Scientists, Inventors, and Engineers." The main rule of
the game is that cards with the names of scientists and their works, inventors and their inventions,
engineers and their creations can be removed from play to earn points. For example, a card with "S.
P. Korolev" and a card with "Vostok Spacecraft" will earn two points, a card with "D. L
Mendeleev" and a card with "Periodic Table of Elements" will also earn two points, and finally, a
card with "V. G. Shukhov" and a card with "Cracking Process of Oil" will earn another two points.
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Lexical Game "Frank"

The lexical game "Frank" (available in French, Russian, English, German, and Kazakh languages) is
designed for simultaneous learning of several languages. In this game, a table is created for ten words in
the specified five languages. For example, words related to a specific theme: house, street, road, car,
bus, underpass, traffic light, sidewalk, store, pedestrian. These ten words in five languages are displayed
on 50 cards. You will need to read the table several times to the children, read aloud with them, and only
then begin playing with the table. The main rule of the game is that children must collect cards with the
same word in two, three, four, or five languages, earning two, three, four, or five points respectively.
The children must also correctly pronounce the word in these languages. After mastering one theme,
such as "Family" (with words like mother, father, grandfather, grandmother, aunt, uncle, son, daughter,
brother, sister), the game can transition to another theme. Experience shows that the "Frank" game
yields excellent results not only for children but also for students on topics related to their future
professions. However, this game is most successful for family education. How much joy, laughter, and
determination are found in our children, who grasp everything quickly, possess a remarkable dynamic
memory, and after two or three games, significantly advance in both points and knowledge. Of course,
when developing game themes, consulting foreign language teachers and specialists is advisable, as it
won’t take much time for either party.

Mental Calculation Game "Mini-Maxi"

The ability to quickly and accurately perform mental calculations is a valuable skill. Nowadays,
with the availability of electronic calculators, many adults and children do not place much
importance on this ability. This, however, is a mistake. Imagine what would happen if, at a crucial
moment, a calculator is unavailable, or if the power system fails, or the display breaks.

The educational game "Mini-Maxi (Quick Count)" is designed to help children learn to calculate
quickly and accurately under conditions of severe time constraints and unpredictable actions from
opponents. The game uses cards similar to those in previously described games. Each card features
a single digit, such as 1, 2, 3,4, 5, 6, 7, 8, 9, 10—ten cards in total. There are also cards with
numbers from 10 to 100, such as 20, 80—ten cards. Another ten cards range from 100 to 1000, plus
six cards with values of 1, 2, 3, 5, 15, and 20.

Thirty-six cards are dealt to the players. If there are not enough cards, the remaining ones are
placed on the table. It is best to play with 4-6 people.

Main Rule of the Game

The main rule of the game is that, upon request from the card dealer, the children must construct an
equation using the digits available in their set of cards. The dealer may specify the "Mini" version,
which means creating the smallest possible number from the equation. The equation is constructed using
basic arithmetic operations: addition, subtraction, multiplication, and division. In more advanced
versions of the game, operations such as exponentiation and root extraction may be used.

Let’s consider an example. Suppose the card dealer has the following set of digits: 1, 10, 20, 70,
and 3. The dealer announces the "mini" version and creates the equation:

TO+10
1:
20

¥

Other players have different sets of cards but must also create an equation at the minimal level.
For instance, if they produce equations resulting in 3;5, the dealer wins 2 and 4 points respectively.
The primary objective in the "mini" version is to win this point difference.

In contrast, the "maxi" version requires players to create the highest possible number. For the
given set of cards, it could be something like:

T0x3
10!

20+ 1=
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If other players achieve maximum equations like 13;44, the dealer wins 8 points in the first case
and loses 23 points in the second. Points are tracked using a table with two columns: one for the
"mini" version and one for the "maxi" version. As shown, this game is not simple and can be
compared in complexity to chess.

Initially, it is advisable to play separately the "mini" version and then the "maxi" version before
moving on to the combined "Mini-Maxi" game. You can adjust the number and size of the digits to suit
the simplicity and dynamics of the game. The "Mini-Maxi" game can be used to automate mental
calculation skills with electronic calculators. Experience shows that using calculators significantly
speeds up the game pace and may lead to mental overload for children. This should be avoided. The
game should be paused, the children thanked for their hard work, and their attention redirected to the
enjoyable aspects of the recently played game. After a break, the game can be resumed.

All the described educational games are aimed at applying known knowledge, seeking new
knowledge for children, and using it together with known knowledge to win the competition. The
desire to win through honest competition in knowledge is a major motivation for many children to
participate in the game. It is precisely this competition that mobilizes children’s creative forces,
allowing them to easily and effectively absorb educational material, often without even realizing it.
Isn't this a wonder?

Conclusion. Games as a learning format prove to be an effective means of activating students’
educational activities and developing their cognitive and professional skills. The use of games in the
educational process improves the quality of learning, making it more engaging and productive.

The authors would like to thank the Kazakh National Pedagogical University for receiving a
grant on May 24, 2024 under the project No. 05-04/368 on the topic "Actual aspects of the use of
computerized educational games in chemistry classes".
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MEKTEII TEOI'PAOUACBIHIA CYAbI KOJTIAHY CAYATTbLJIbITBIH
KAJIBIIITACTBIPY — TYPAKTbBI BOJIAINAKTBIH KIJITI

Axoamna

Makainana cy pecypcTapbliH THIMCI3 Mainanany cajjapblHaH TMakjaa OojiFaH mMacenenepai OutiM
Oepy apKbUIbI IICUTy KOJAaphl KapacTeipbliansl. Cy — KepAiH Heri3ri TaOufru kyhenepiHiH Oipi
KOHE ajam3aT YIIH anap opHbl Oesek. Kasipri TaHma cyapl KOJNAaHY cayaTThUIBIFBIH KaJIbITITAC-
TBIPY, €MIMI3MIH €H O0acThl MoceselepiHiH OipiHe aWHaJbII OTBIP. bys 3eprreymiH MakcaThl —
eJiMi3e MEKTEN KaOBIPFachIHIa OKHMTHIH OKYIIBLIAPABIH CYy pecypcTapblHa OaMIaHBICTHI cayaT-
TBUTBIFBIH aHBIKTAy MaKCaThIH/A 9JICYMETTIK ocepiH 3epTrey. Makamana 1900 xbuigan 2025 xbutra
JEHIHT1 CyAbl TYTBHIHY JAMHAMHKACHI TaJJaHBIN, CYAbl KOJJAaHY CayaTThUIBIFBI YFBIMBI KECHIHCH
ambuiael. Cy pecypcTapblH TYTHIHY CayaTTBUIBIFBIH KaJbIITACTBIPY, dCipece MEKTen KaObIpra-
CBIHJIaFbl OCKEJICH YpIIaKKa Cy pecypcTapblHa OailJIaHBICTHI aKMapaTTapMeH KaMTamachl3 €Ty
JKaWIbl YCBIHBICTAp JKacalmblHABL. Cy TamIIbUIBIFEI MEH CyFa CYPAHBICTBIH apTybl KaFJaWbIHIA,
OimiM Oepy pecypcTapblH TYPaKThl OackapyFa BIKIal €TeTiH KYHIBUIBIKTap MEH 9ETTEepl 03repTy
YCBhIHBUIABL. JKac yprmakThlH Cy pecypcTapblHa JIETeH IYPHIC KO3Kapac, CayaTThUIBIFBIH KaJbII-
TaCTBIPYIBIH OipHEIIe THIMII KOJaaphl chi30a-HyCcKa TypiHae Tanaanabl. Cyasl KOJIgaHy cayaTThl-
JBIFbIHA OaWJIaHBICTHI MICTEIAIK ToKipuOenep KapacThIpbULabl. KazakcTaHHBIH op alMarbIHAAFbI
OKYIIbUIAPJAaH KYHJAETIKTI TYPMBIC TipLIUTITiHAE KOJJAHATHIH Cy CayaTThUIBIFBI OOWBIHIIA cayall-
Hama aJIbIHBIM, )KYMBIC XKYPri3uiai. 3epTTey HOTHXKeNnepi KOpCeTKeH 1eH, OKYIIbUIAP CYIbIH MaHbI3-
JBUTBIFBIH, OHBl YHEMJCY/IH KaXETTUIITIH, Ta3a CYJbIH >KETICICYIIIITIHIH CalgapblH KETKUTIKTI
TYCiHOEHTIHI cayanmHama OapbIChiHAA aHbIKTanAbl. COHABIKTaH, MEKTEN OafFaapiiaMachbiHa CYbI
KOJIJaHy CayaTThUIbIFbIHA OAlIaHBICThI TAKBIPBINTAP/BI €HTI3Y, dcipece Cyabl YHEMIELY, Cy pecypc-
TapblH KOpFay, CyIbl Ta3ajay >KoHe KaiiTa maiinamaHy mocesenepi KapacThIPbUIYbl Ka)KeTTLIIri,
OKYIIIBUTIAP/IBIH MPAKTHKAIBIK TOHKIPUOECIH apTThIPy MAaHBI3ABUIBIFRI JoMeNaeH . byn mapanap,
OoJamak ypriakka Ta3a CyJbl KAMTaMachl3 €Ty, SKOJIOTHSIIBIK TeTe-TeH IIKTI CaKTay YIIiH MaHbBI3]IbI.

Kiar ce3nep: Cyowr Konoany cayammuoliviesl, QYHKYUOHATLObL OLTIM, 2UOPOINEyMemmiK OiliM,
cy YHemoey, 3K0N02UANbIK Macenenep, sxcahanoany
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©®OPMUPOBAHUE 'PAMOTHOI'O UCIIOJIb30OBAHUS BO/1bl B IKOJBbHOM
I'EOI'PA®UU-KIIOY K YCTOMYUBOMY BYAYHIEMY

Annomauyus
B craree paccMmarpuBaroTcsi cniocoOsl 00prObI ¢ po0IeMaMy, BO3HUKAIOMIMMU H3-3a Heddek-
TUBHOT'O HCIIOJIb30BAHUSI BOIHBIX pecypcoB. Bona sBisieTcsi OqHOW M3 OCHOBHBIX INPUPOIHBIX
cucTeM 3eMJId M 3aHMMaeT 0co0oe MECTO JAJis uenoBeuecTBa. B Hacrosiiee Bpemsi GopMupoBaHue
BOJTHOM T'PaMOTHOCTH CTAaHOBHUTCS OJHOW W3 TJIABHBIX MpoOsieM cTpaHbl. llenpio maHHOTO
UCCIICIOBAHMS SIBIISICTCS M3YyYCHHE COLMAIBHOTO BO3ICHCTBHS ydaluxcsl, 00yJaromuxcs B CTeHaxX
IIKOJBI B CTPaHE, C IIE€JIbIO BBISBIICHUS MX TPAaMOTHOCTH, CBSI3aHHOM C BOJHBIMHU pecypcamu. B
CTaThe MpOaHaIU3UpOBaHa AUHAMUKA moTpediaenus Boasl ¢ 1900 mo 2025 ro, mMpOKO pacKphITO
MOHSTHE BOJHOW TpaMOTHOCTU. bbulM BBIPaOOTAaHBI PEKOMEHIAIMHU MO (POPMHUPOBAHUIO IPAMOT-
HOCTH MOTPEOICHUsI BOJHBIX PECYpPCOB, 0COOEHHO MO 00ECIICUEHHUIO MOIPACTAIOIETO TOKOJICHHS B
CTeHaX MIKOJIbI MH(OpMAIHEid, CBI3aHHON C BOJHBIMHU pecypcaMu. B yCcIOBUSIX HEXBAaTKHU BOABI U
pacTyliero cnpoca Ha BOAY PEKOMEHIYETCs] U3MEHUTh LIEHHOCTU M MPUBBIYKH, KOTOPBIE CIIOCO0-
CTBYIOT YCTOHYMBOMY YIpPaBJIEHHIO 00pa3oBaTelIbHBIMH pecypcamu. Bbulo mpoaHamuzupoBaHO
HECKOJIBKO (P (PEKTUBHBIX CIIOCOO0B (POPMUPOBAHUS y MOAPACTAIONIETO MOKOJICHUS MPaBHIBHOTO
OTHOIICHUS K BOJHBIM pecypcaM, TPaMOTHOCTH. BbUTH paccMOTpeHBl 3apyOeKHbIE MPAKTUKH,
CBSI3aHHBIE C IPAMOTHOCTHIO BOABI. bbula mpoBeneHa paboTa ¢ ydaliMMHUCS M3 Pa3HBIX PErHOHOB
Kazaxcrana mo BOAHOW TpaMOTHOCTH, KOTOPYIO OHHM HCHOJIB3YIOT B TMOBCEIHEBHOM >KU3HM.
Pe3ynbrarsl uccienoBaHus NOKa3aiM, YTO Yy4Yallluecs HEJOCTaTOYHO OCO3HAIOT BaKHOCTb BOJIBI,
HEOO0XOUMOCTh €€ COXPaHEHUs, TIOCJIEJCTBUS HEXBATKH YHUCTON BOJBI, YTO OBLIO OOHAPYXKEHO B
xoje onpoca. [ToaToMy ObLI0 JOKa3aHO, YTO BKIIOYEHHE B HIKOJBHYIO IPOTrPAMMY TEM, CBA3aHHBIX
C BOJHOW T'PaMOTHOCTBIO, OCOOEHHO HEOOXOJUMOCTh PACCMOTPEHUSI BOIPOCOB BOJIOCOEPEKEHUS,
OXpaHbl BOAHBIX PECYPCOB, OUUCTKU M MOBTOPHOI'O MCIOJb30BaHUS BOJIbI, BAXKHOCTb MOBBIILICHUS
MPAKTUYECKOTO OMBITA YYAITUXCS. DTH MEPBI BOXKHBI I 00CCIICYCHHSI YUCTOW BOJIBI ISt OYIyITHX
MOKOJICHUH, a Tak)Ke JAJIsl MOJAepKaHHsI SKOJIOTHUECKOro OasiaHca.
KuroueBble cioBa: goonas epamomnocms, hyHKYUOHANbHOE 00pazosanue, 2u0pooCoYUdIbHOe
obpaszosanue, so0ocbepedicenue, IKoaocudecKue npooaemvl, 21ooaruzayus
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! Abai Kazakh National Pedagogical University
Almaty, Kazakhstan
*e-mail: mombay.gulbanu@mail.ru

THE FORMATION OF PROPER USE OF WATER IN SCHOOL GEOGRAPHY
IS THE KEY TO A SUSTAINABLE FUTURE

Abstract

The article discusses ways to deal with problems arising from inefficient use of water resources.
Water is one of the main natural systems of the Earth and occupies a special place for humanity.
Currently, the formation of water literacy is becoming one of the main problems of the country. The
purpose of this study is to study the social impact of school-educated students in the country in
order to identify their literacy related to water resources. The article analyzes the dynamics of water
consumption from 1900 to 2025, and the concept of water literacy is widely disclosed.
Recommendations have been developed on the formation of literacy in the consumption of water
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resources, especially on providing the younger generation with water-related information within the
walls of the school. In conditions of water scarcity and increasing demand for water, it is
recommended to change values and habits that contribute to the sustainable management of
educational resources. Several effective ways of forming the right attitude to water resources and
literacy among the younger generation were analyzed. Foreign practices related to water literacy
were reviewed. Work was carried out with students from different regions of Kazakhstan on water
literacy, which they use in everyday life. The results of the study showed that students are not
sufficiently aware of the importance of water, the need to preserve it, and the consequences of a
shortage of clean water, which was found during the survey. Therefore, it has been proven that the
inclusion of topics related to water literacy in the school curriculum, especially the need to address
issues of water conservation, water resources protection, water purification and reuse, and the
importance of enhancing students' practical experience. These measures are important to ensure
clean water for future generations, as well as to maintain ecological balance.

Keywords: water literacy, functional education, hydro-social education, water conservation,
environmental problems, globalization

Kipicne. Cy — xepaiy Heri3ri Taburu xyienepinin Oipi. On G6apnblK Tipi ar3anapibl, OapibIK
OMOJIOTHSUTBIK, OMIp/l JKOHE aJaMHBIH OapiblK OPEeKEeTiH KaMmTamachl3 ereTiH pecypc. Cy xep
mapbiHbIH 3/4 GediriH, amam ar3acklHbIH 60% Kypaiiapl. XallblK CaHBIHBIH T€3 ©CyiHE JKOHE CY
peCypCTaphIHBIH TYPAKTHI 00TybIHA OAMIaHBICTHI CYFa JIETeH KAKETTUIIK KYH CaHaIl apThIl KeJel
[1]. FpuIbIM MEH TEXHUKAHBIH aliFa KbUDKYbIHA OaiIaHBICTHI alaMAap/IbIH TAOUFATKA YCTEMIIK €Ty
JKOHE OHBI ©3 WTUIr VIIIH ©3repTy OpPEKETTEPIHIH HOTHKECIHIE KIMMATTBIH ©3Tepyl CHAKTHI
SKOJIOTUSUIBIK Tpobiemarnap Kasipri raceipaa OuocdepaHblH anablHAAa TYpPFaH €H YJIKEH Kayirke
aiHanApl. ByriHTi TaHma agam3aTThIH CYIbl KOJIIAHY CayaTTBUIBIFBIH, dcipece pecMu OutiM Oepy
KYHECIHJIE TONBIKTAl JKETUIMETeHAIKTeH €H YJKEH MpolieManapblHbIH Oipi — Cy pecypcTapbIHBIH
TammbUIBIFBl 00JBITT OTHIP [2]. Cy TammbUIBIFBI MEH CyFa CYPaHBICTBIH apTybhl XKarAalbIHIa OlIiM
Oepy Cy pecypcTapblH TYpakThl OacKapyfa BIKIAaJ €TeTiH KYHIBUIBIKTap MEH SACTTepIl e3repTy,
Oonamakra 00naThiH cyra 0alIaHbICThl KUBIHIIBUIBIKTAPABIH aJIbIH alybl MYMKiH. COHABIKTAH CY
Typasibl OiTiM Oepy TakbpIpBINTApBIH MEKTEN OaraapiaMachlHa €Hri3y Kepek. OChbl 3epTTeyadiH
OipiHII MakcaThl OacTayblIIll KOHE TOMEHT1 OpTa MEKTEN JICHreisIepiHe apHaJFaH OKy Oarmapia-
MaJlapbIHAFbl Cy OUTIMIHIH XKaFdalbIH 3epTTey Ooiabl. ExiHmn MakcaT cyMeH OalIaHbICTBI Mace-
nenep OOWBIHINA OKYIIBUIAPABIH OUTIMIH, KO3Kapachl MEH MIHE3-KYJIKbIH OaramayiaH Typajbl.
Kaszipri Tagna, oKymbuiap CyJIblH IIEKTEH THIC a3aifbIll 0apa KaTKaHBIH JaJIaJibIK KOHE MEKTEITCH
TBIC JKYMBICTAp JKETKUTIKTI KYpriz0eyiHe OalimaHBICTBI TOJNBIK TYCiHE anmMaiibel. OKyIIbLIapabiH
CyIObl CaKTayFa JIETeH Ke3KapacTapbl OH OONFaHBIMEH, ONApIbIH KYHAENIKTI CyIsl TaiiianaHy
OleTTEepl KO3KapacTapbIMEH coiikec kenmenmi. OKymbUIapablH CyIbl MaiJalaHy MEH YHEMIeyTe
KaTBICThl KO3KapacTapbl, MiHE3-KYJIKbIH ©3repTye OKy OarjapiaMaiapblH THIMIIPEK €Ty YIIiH Cy
TaKbIPBINTAPbl KYHIBUTBIKTApFa HET13/IeTeH O11iM Oepy MEH MHHOBAIIMSIIBIK 9IICTEP/Il, SKCKYPCHS-
Jap MEH MEKTEN OMIipiHJeri ic-mapaiapibl maiiagaHa OTBIPBIN, KODKETIMII TOCUIIEPMEH OKBI-
ThUTYBI Kepek [3]. Cy — kepaiH Heri3ri Taburu xyienepinig Oipi. byrinri xahanabik azamaTTapabiH
CyAbl KOJZaHy CayaTThUIBIFBIH, 9cipece pecMu OiliM Oepy apKbUIbI JaMBITy ©Te€ MaHbI3Ibl. by
3epTTeYAIH MaKcaThl Cy JKYHEJEepiHiH alaMIIbIK eJIIeMaAepiHe OarbITTaIFaH 3€PTTEYMEH Katap Cy
pecypcTrapbiHa OaiIaHBICTBI, OLTIMIHIH XKaH-KaKThI )KOHE TPAHCAUCIUILTUHAPIIBIK IePCIEKTHBACHIH
JaMBITY.

Cypet 1-1e TyHHEXY3iHIH XaJKBbIHBIH CY PECYpCTapblH TYTHIHY KOJEMiHIH KbUI CalfbIH apTybIH
OaiikaybIMbI3Fa Oojaapl. bynan cy pecypcTapblH THaiiajnaHy cayaTThUIBIFBIH KaJbIITaCTBIPY
KakeTTimiri 6aiikananel. Cy TYTHIHY KbUI CAHAI apThIT KeJedi. XalblK CAHBIHBIH apTyhl, CYFa JIETeH
CYpaHBICTHI KoOeuTyne. bynm Mocene o3 emimizne e KarThl Oaiikamyna. SIFHU, cyapl MmaimanaHy
CayaTTBUIBIFBIH KOJIFa ally KaXeTTUliri TyeiHAaWael. Ockl cebernke OaiimanpicTel Kazakcran
PecnyOnukachHBIH Cy pecypcTaphl jKOHE HppHUraius MUHHCTPIIIri Memieker OacuibichiHbIH 2024
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XKbUTFBI 7 akmanaarsl KP YKiMeTiHIH KeHEHTUITeH OTHIPBICHIHIA OCpreH TarchlpMalapblH OPBIHIAY
asiceiaga, 2024-2026 xpUiiapra apHaJFaH Cy YHEMJICYIIH JKOJI KapTacklH d3ipneni. byrinri tanma
KykaT YkiMerrnieH kemicumin skatelp [4]. Kaszipri Tapma xKoramFa, Ccyabl KOJJIaHy CayaTThUIBIFBIH
KaJIBIITACTBIPYFa aTCaNIbICy dPKAHCHICBIMBI3/IbI MIHECTIMI3.
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Cypem 1 - J[yruedicy3inoe cyovt mymwiny OuHamurxacot [6].

CayaTThUIbIK YFBIMBI OYPBIH TEK OKUTBIH KOHE ’Ka3a alaThlH aJaMap YIIIH KOJIaHbIIFaHbIMEH,
OyTiHJe OHBIH MOHI OJ[aH 9pi KeHelal. ByriHri Tanaa KOMAaHbUIATBIH CY/bl KOJIaHy CayaTThUIBIFBI
JIETeHIMI3 — KYHJIETIKTI KOJAaHATBIH CY/AbIH KaJlaid )KETKI3UIETIHIH TYCIHY )KOHE TYPBIC, MOJIIIEPMEH
naiinanany, coHai-aK, CoJl CyJbIH carackl MEH Kayirci3/irine Hazap aynaapa Ouryi. Ox TaOurarThl
KAKCBI KOpy, KYpMETTeYAEH TYBIHAAUTBIH Mpolecc. Opbip agam Oanacsl cyFa JIereH Iyphlic Ko3Ka-
pacThl KaJIBINITACTBIPY apKbUIbI, OMIp CYpPYy 9JETTEpiHe, Cy SKOJOTUAChIHA OaiIaHBICTHI KOpIIaFraH
OpTaHbl KOpFay, CyZbl KOpFaybl HacuxaTTayra aTcaibica anajbl. Kasipri TaHgarel Ccy pecypcra-
pBIHA TAMIIBUIBIKTHIH BIKTUMaJ ce0entepi ¢y Typasbl OiLmiMHIH Aypbic KajbimnTacnaybl. Cyabl Koi-
JlaHy cayaTThUIBIFBl YII caHAT OOMBIHILIA KApacThIPBLIAbI: NPAKTUKAJBIK, TYPMBICTBIK JKOHE dJIey-
METTIK CyJbl KOJAAHY CayaTThUIBIFbI. [IpakTUKaIbIK CyAbl KONJIAHy cayaTThUIBIFBI — Kayirci3, Taza
Cy 1Tyl >KOHE 3USHIBI Cynbl immeyai 6ury. TypMBICTBIK CYIbI KOJIJIaHY CayaTThUIBIFBI JETCHIMI3
CyaAbl Yijie koHe Oakiiazna THIMII maiaanana Oiry. ©eyMeTTIK Cy cayaTThUIBIK — Cy/bl Maiiiana-
HY TYPFBICBIHAH TyTacTal ajfaHja KOFaM YIIIiH jKayalKepIITiKIIEH dpeKeT eTy. byrinri Tanaa cy-
IIb1 KOJIIAHY CayaTTBhUIBIFBIH JaMBITY YIIiH 01371 KOJIAHBII OTBIPFAaH €H THIM/II KOJIbI — OLTiM Oepy.

Cy pecypcrapblHa CayaTTBUIBIKTHI KaJIBIITACTRIPYABIH TaFbl Oip okl Oajamapasl YHaeri
CYZABIH ail CallbIHFBI TYTBIHYBI TYPaJIbl Xa0apap eTy *oHe ail caliblHFa Cy HIBIFBIHAAPBIH OlTy mpar-
MaTHUKaJIBIK aKnapar Oepe anaibl. Al CallbIHFbI Cy IIBIFBIHAAP/bI CATBICTHIPY APKbUIbIL, KYHIENIIKTI
IIEKTEH THIC CYABI TYTBIHYIBI a3aiiTyra Oonanbl. By cynasl TYThIHYABI OiIETiH XoHE OUIMEHTIH
OananmapIbplH cayaTThUIBIFBIH apTThipa anaabl. Cyasl YHEMIEY, CYyAbl AYpbIC TYTHIHY eJjleMiepi
Oamara ocepiH Turiz0eil Koimaiasl. byn Toxipube apkpuibl OanamapabiH Oipa3bl OTOACHIHBIH
opTala XbUIABIK TaObIChIHAH Xabapaap Oona anansl. OchLiaiiiia, CyIsl KOJJaHy cayaTTbUIBIFbIH
KaJIBINTACTRIPY YIIIH YHEMi akmapart Oepin oThIpy KakeT. KenrereH 3eprreynep OKyUIbUIAPAbIH CY
allHaJIBIMBI XKOHE FBUIBIMM OUTIM Typalibl TYKbIpbIMJaMasapblH KapacThIPFAHBIMEH, 3€PTTEY HOTH-
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KECIHJIE CyFa JIeTeH Ko3KapacTapbl MEH KYHABUIBIKTAPhl TypaJibl OUIETIHAED a3 €KEeHIH KOPCETE/Il.
OKymIbLIapAbIH TYPAThIH JKEpiHE KeNeTiH O0JIcak, aybul MEH KallajJa TypaThlH OalanaplblH 1a CyFa
JIeTeH KapbIM-KaTbhIHACKHI Jla allbIpMaIlbUIBIK TyAbIpaabl. Emimizge aybuinapaarbl CyIObIH TETiH opi
MoJl OonFaHbIHaH OoJyica Kepek, CyIbl YHEMCY TOJIBIK KajbllTacraraH. EKiHIN jKaFbIHAH, Kaja-
JapJarbl ¢y OarachIHBIH >KOFapbl 00Jybl Oajanapabl aBTOMATThl TYpPAE CYIbl YHEMJEyre UTepme-
neimi. Yiimeri cyasl opTak maiianaHy, TINTI OFaH TOJICHETIH 0aFa Ja Cyabl KOJIJaHYy cayaTThl-
JIBIFBIHA 9CEP €Tyl MYMKIH €KEHIH eckepy KaxeT. OChI Ke3/1e, ChIHBIN JCHICHIICPiHIH CYbI KOJIIaHY
cayaTTBUIBIFBIHA OCEpl OACTTErl alHBIMANBLUIAD PETIH/E CANBICTHIPBUIFAH Ke3/e, albIPMAIIbUIBIFBI
6onaael. Cyapl TYTHIHY MeJepi, COHBIMEH KaTap OFaH TOJEHTeH Oara, Oy TajaKbLIayJIbl TEPEH-
nereni. JKannel Oananmapra xui CyJasl KOJJAHY CAayaTThUIBIFBIH KaJBIITACTHIPY YIIIH, KONTEreH
akmaparrap oepin oTeipy KaxeT. Ocipece 2040 >xpurnapsl 6omaabl Aen O0HKaHFaH KYPFAKIIBUTBIK
KayIi Typajbl )KaHaJbIKTap/aH Ken xabapaap etkeH aypsic. Cynapl maiianany, Kopray skoHe 0oa-
IaK ypIIaKKa TYPaKTHI Ta3a Cy KaAbIpy opOipiMi3aiH MiHACTIMI3 [5].

3epTTey MaTepuajaapbl MeH JaicTep. byn MakanaHel jka3y OapbIChIHIA CHITATTaMalbIK,
Tajaay, aHaJTU3IIK SICTEP KOJJIAHBULIBI. 3epTTey OaphichiHIa, KazakcTaHHBIH TYKMIP-TYKITIPiH/IE
TypaTbiH 17-18 jxac apanbIFbIHAaFb 22-1 OKYIIBIAH cayaTHaMa ajlbIHFaH OOJIaThIH.

Cayannamaoa Kotvlieaun cypakmap:

JKBIHBICHI: EP [0 KbI3 [

XKaceiupis  0-10 xxac O

10-15 xac [J

15-20 xac I

TiciHi3 i )Kyy Ke3iHe KpaH bl allbI KOSChI3 0a? (TICIHI3A1 BICHII )KAaTKaH Ke37¢)
s O Kox O

blabicTapap! )Kyy Ke3iH/1e KpaH/Ibl alllbIK, KaHIIa YaKbITKa KaJIAbIPachi3?
Svuayr 0 10 muayr 0O 15 muayr [ 20 munyT [

KyHniHe KaH11a cTaka cy imiecisz?

3crakan [0 4 crakan [ 6 crakan [ 8 crakan [J

Ci3 KaHIIa yaksIT Ay KaObUIIANHCHI3?

10 muryr 0 20 muayr OO 30 munyr [ 6acka [

KyHnine kanmra cy TyTeiHach3? ( aybl3 Cybl )KOHE TYPMBICTa KOJIIAHATHIH CY )

3 mutp O 5 marp O 10 murp [ 15 marp O
Kaiita ennenren cy Typansl Oinecis 6e?
s O Kimkene 6inemin [ Kok, ecrimenmin I

KyHznemikTi TypMbIC TIpIIUIIK VIIIH Cy TYTHIHFaHbIHA, aTa-aHaH ail calfblH KaHIIA TEHIe
Tonenmi?*

2000 renrere neiin [0 4000 tenrere neiin [1 6000 tenrere neiiig [0 Ginmeiimin O

Cizain orOachiHBI3AA CyAbl TYTHIHY OapbICBhIHIA, KAXETCI3 KOJJAaHATBIH Ke3aep Ooyambl Jer
olinaiceI3 6a?

s O Keiine O Kok O

CizniH aynaHbIHBI3Ia CYMEH Ka0bIKTay JKyieci 6ap ma?

s O Kok O Bimmenmin O

Ci3niH ay#aHbIHBI3/IA Cy pecypcTapbIMeH Macese 6ap ma?

g [ kerine O )oK [

Cy TyTBIHY cayaTThUIBIFBI OOWBIHINA ©31Hi3 1 Kanai Oaranaiicez? ( 1-10 6amr)
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JKaHOBIp CyBIH cakTay KEpeK Jen oillalichI3 6a?

s O Kok O Binmeiimin [

36



Abau amevinoazvr Kas¥I1Y Xabapwwicel, «Kapamwviivicmany-eeoepagus viivimoapuly cepusicol, No4(82), 2024 .

Temenpe cy/pl KoJIaHy cayaTThUIBIFBIH KaJIBINTACTBIPY/IBI ICKE aChIpy aIrOPUTM/IEP] YCHIHBLIA B

Cy pecypeTapeHa Cy pecypeTaprina Cy pecypCTapeHEn
DaHIaHEICTE STEEH — GafLTaHEICTE Kasipri — . .ﬁoﬂama_m'.a
EHEIHMEITEIETAPAEL TAHIAFH @3eETI EETICTIEYIILNTi MeH
capanay MaCeIenepre TORTATY KHEHIBETAPEIH AHRIETAY
' |
¥ v

INegarorHEansmE agic-

[TpobmenaTHE, ’
TaCingep apKELTE] CY

EaFaHTapIE
KapacTHIpy pec:\:pcrapmn CAVATTEL
mafzananyEa oayoy
| [
¥ b

OEymELIapaa oy pecypeTapeHa
OaHITAHEICTE] JaFOELTAP
EATEINTACTEIPY

Cypem 2 — Cviz30a-nycka 1.

Cei30a-Hyckazna 1-1e KapacThIpbUIFaH CY/bl KOJIIaHy CayaTThUIBIFBIH KAJIBIITACTBIPY alrOpUTMi
MEKTEN OKYIIbIIAPHI YIIIH 6Te KAXETTI Kypall 6ol Tadbimaapl. Cyapl Iyphic aliganaHy, »KaKChl
JArIbUIap KAJIBIITACTBIPY apKbLIbL, CYAbl JYPbIC aJaNIayabl YUPEHE ajlaibl.

Kac ¥ypIarTeIH cy pecypCTapEIHA JeTeH CayVaTTRUIRFEH KaTENITACTEIDY VINiH

v v

[TacTany, cy TANMIELIIEIFEL FaHE
EMHMATTEIH S3TepVi CHAETH CY

OFymMUELTapgel  OeOceHdl  CYJE Kopray 1o
IMapaATapEHA TAPTY.

CadakTap el 8MipreH OaHTaHEIC TRIPEIT
STEISY.

Cy macenecine DaHTaHBICTE
HHTEPAKTHET] OHEIHIAp MeH EATTEFYIAp
YFHEMIACTRIPY .

Cy uacenecine GafIaHEICTEL De0aTTHE,
TAIERIIAYIAD HHEl YARMIICTEIDY .

Caday, VAKEITRIEIA, CV TANINELIEIFEIHA
OaMTAREICTE GeRHepONMHETED YORIHY.

Tabwratra ToncepyeHIep YHARMIACTEPY

CyOBIH canachlH JacTAyIIEl 3ATTAP TVPaThl
YHeMi aETIAPATTApD Oepill OTRIPY.

SHoDanemy ByMEIC STHEISY

K asipri Tagga GoIEID dEATKAH CY
WETICIEYIIUTITiH EapTa, CE308-HYCKA aPEhIIE
TYCIHOIPY.

Cypem 3 — Cviz30a-nycka 2.

Byn ce30a-HycKaga OKYIIBUIApABIH CYABl KOJAAaHY CayaTThUIBIFBIHA OalIaHBICTBI TYPHIC KO3-
Kapac KaJbINTacThIpy YIUiH KapacThIpbuLabl. JKac ypmakThlH OOHBIHAA Cy pecypcTapblHa Oaiina-
HBICTBI CAyaTTBUIBIK KAJIBINTACTHIPY aPKBUIBI 4-1I11 CypeTTe KOPCETIIreH HOTHKeNep KYTUTye.
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- Cy . Cy - Cy

pesypcrapbma pecypcTapbeiH Tal'\I‘]]]BIJ'IB‘IFBl'Ha
DallIaHBICTET AOYPEIC DallmaHEICTE
IOYPEIC TYTBIHYIBI arlraparrapMeH
Ke3Kapac yilpeHeni. XabapAaap

KallbIllTacaisl. Oomamer.

Cypem 4 — Cyoul Kondany cayammbliblebld KAAblNMAcmulpyOan Kymiiemin Hamugicenep

Hotukesep Men tankpuiayiaap. Cy SKOHOMUKAIBIK ©CIMII KaMTaMachl3 €Tefli, ajl 3KOHOMH-
KaJIBIK JKOHE CasiCH JKyienep Oip Me3ruine JacTaHyblH Maina OoyblHA ocep eTeli. OJIeyMEeTTIK
KOHE MOJICHH KYPBUIBIMIAp Cy PECYpCTapbIHBIH Kayaii OaralaHAaTHIHIBIFBI MEH CaKTaJaTbIH-
JBIFBIHBIH HET131 OOJIBIN TaObLIa Ibl, a1 CY PECYPCTaphIHBIH Ta3aJIbIFbl KOOIHECE JIEYyMETTIK KYH/IbI-
JBIKTEI Kypaiapl. Oceinaiina, 0i341H Cy Typalbl OUTIMIMI3 Cy pecypcTapbl MEH OJap/blH CasCH,
OKOHOMUKAJIBIK, OJICYMETTIK JKOHE MOJICHH KOHTEKCTEpi apachIHAArbl KypJeil )KOHE UTEPaTUBTI
KaThIHACTAapFa OalIaHbBICTHI.

Cypem 5 - Cyovl KOIOGHY CayammblibleblH AHbIKMAY OblH MIMIHOIK
ManOayvblHaH MyblHOA2aH OLIIM ICUBIHIMBIZLIHBIY MOOEE

5-cypette OepiiareH MoJieb AEPEKKOe3Aepi CyIbl KOJIAaHy CayaTThUIBIFBIH aHBIKTAYAbIH MOTIH-
JIK TanjayblHaH TYbIHJIAFaH HETI3ri OUTIM >KUBIHTBIKTapbl. by cyper 6ap aHbpIKTamanap mieHOe-
piHIE HAKThl TaKbIPBIITApFa HEMeECe CYAbl KOJJaHy cayaTTbUIbIFbIHA KOWBUIATBIH TajanTapra
KaTBICTBI KeniciM ieHreiin kepcerei. Cynpl KOJIJaHy cayaTThUIBIFBIHBIH HEFYPIIBIM TOJBIK TY)KbI-
phIMIaMachl OCBI O1TIM KHUHAKTAPBIHBIH 0opiHe HEMece KemmIitirine cyieneni [20].

Mgicanbl, 2016 xbuisl Anboepra Cy Keneci (AWC) 5KONOTHSUIBIK CayaTTBUIBIK CAThICHIHAH
OelliMIeNTeH Cylbl KOJAAHy CayaTThUIBIFBIHBIH CATBICBIH YCBIHIBI [7], OHZAa a3aMaTTapAbIH CYAbI
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KOJIZIaHy CayaTThUIBIFBIHA KOIITYl YIIIiH OecC Heri3ri KajaM erker-TerKeil CunaTTalFaH: Cy TypaJibl
xabapaap Oomy, OiniM, KapbIM-KaThIHAC, JAFIbLIAp JKOHE Cy pecypcTapblH Oackapy OOMbIHINA ic-
opekertep. KypbutbiMaer Project WET ozipneni. 1984 xbuiel KypbutFan ke3ineH Oactanm WET
(Water Education for Teachers, 2020 xbutet Water Education Today nen kaiita atanasl) xo0achl
Kypama Iltatrapmarer xoHe 70 Oacka emmepaeri MyFaliMepre, Meaarorrapra »XoHE >KYPTIIbI-
JBIKKa Ccy OUTiMI MEH pecypcTapblH YCBHIHABL. JlereHMeH, OChl TaKbIPHINTHl KaMTBIFAHIA €pPeceK-
TEpIiH Cy MEH KOFaM TypaJibl ©3apa OalIaHbICTHI XKYHeIep peTiHAe TYCIHYIH/Ie KUl KUBIHABIKTapFa
Tan O0JIaTBIHBIH KepceTeli. MbIcalbl, cayallHaMara KaThICKaH aMepuKanbIKTapasiH 90% [8] xoHe
aBcTpamusUIBIKTapaeiH 80% [9], conmaii-ak OyKin oJemjeri cayajllHaMara KaThICKaH €peCceKTEepIiH
70% [10] TicTrepin TazanaraHga HEMecCe BIABICTAPBIH JKyFaHAa KpaHnapsl emipreH. CayaiHamara
KaThICKaH aMepHKaIbIKTapabiH 85%-1 [8], cayamHamara KaThICKaH aBCTPANHSUIBIKTApIbIH 89%-b1
[9] >xkoHe OYKiN oieMIeri cayaaHaMmara KaTbicKaH epecekTep i 64%-1 [10] kip MammHackiHA KUIM-
JIEpiH TOJBIFRIMEH caiFaH. by KaTThl e3repic ajblll KeJIMEWUTIH, OipaK TYPMBIC TIPIIUTIKTE akiia
YHEMJICUTIH iC €KeHl aHBIK.

bananap mekrente OKbpIFaHIAPBIH aTa-aHAJAPBIMEH JKH1 OeJlicim, Cy Typaibl OlLTiMaepiMeH
oemicyre mymkiugik Oepeni. AKII-TerH Apu3ona kanaceiana icke acweipbiiraH WET jx00achiHBIH
O0ip OarmapiaMachl OKYIIbUIApPFa YW IMIApyamlbUIBIKTapbIHAA CyIbl MalgadaHyIbl Kajaid Oakpliay
KEPEKTIriH YHPETTi, HOTMKECIHIE OJIapJbIH KOMIILIIr aTa-aHaJlapblHA CyIbl YHEMJICY oHE KpaH-
JapAbIH CY YHEMJIETII a’paTopiapblH opHaTy xoimapblH kepcerti [11]. Kemreren 3eprreynep
KepceTKeH/1eH, OyblHApaibIK OKBITYIBIH TAaOBICBI KOHTEKCTKE OalIaHBICTBI YKOHE €pPEeCcEeKTEepiH
OUTIMIH emIKaIaH TOJBIK aJIMacThipa anMauabl [12]. Anaiaa, Ka3ipri 3aMaHfbl Cy TpolsiemManaphl-
HBIH KYPJAEJUIIri MEH )ac TONTAPhIH KAMTUTBIH CYy Typalibl OLTIMIET1 aHBIKTAIFaH OJKBUIBIKTapIbI
€CKepe OTBIPHIN, XabapAapibIKTbl apTTHIPATHIH >KOHE 1C-KUMBUIFA WTEPMENICHTIH Ke3 KeJreH
TaKTUKaHbI NTalJalaHy KepeK.

Bapnwik cy maiigamanymisuiap apachlHAa Cy Typasibl OUTIMHIH Oepik, MOHApabIK JKOHE KEH
TapajFaH HeTi3l Cy peCypCTapbIHBIH TYPAKTHUIBIFBI MEH QJICYMETTIK 9IICTTIIIKKE KOJI JKETKi3Y KO-
JIBIH/IAFBI HET13r1 MaKcaT 0oJbin TaObu1anel. byman O6acka, [13] cyra OeifimM jxoHe MYl XaIbIKThI
KAJIBIITACTRIPY OOMBIHINIA KYII-XKIT€p TaHBIMIBIK, SMOIUSIIBIK JKOHE MIiHE3-KYJIBIK CcaslajJapbiH
KaMTybl THIC JIeT MOJIMICY YIIIH TeJarorHKaJIbIK TICUXOJIOTHS cajlachlHa cyheHeml. bym Tocin
bBYY¥-upiH Typaktel gamy yiriH OutiM Oepy callachiHIArbl MaKcaTTapblHAA OasHOAIFaH OKBITY
MakcatTapbia kepcereni (ESDGs) [14]. Amaiina, arpiMaarsl OKy OarmapiamManapbl, 9JIETTe, OKbITY-
JIBIH KOTHUTHBTIK cajacbiHa morsipinanrad [15]. Cy Typansl 6i1iM 6ananslK Ak )KoHE epecek eMip
Ooiipl [16] ToxipuOeneH >kKoHE CyMEH e3apa OpPEKETTECYACH TYybIHJAca N1a, OyJI SKCIEPUMEHTTIK
OUTiM CHIHBINITAp MEH OKYJIBIKTApJaFbl JOCTYPIl OKy OarnapiamanapblHaH 0eJieK KapacThIPbLIAIbL.
AJNMAKTHIK Cy Typasibl OUTIMIE 1€, CY Typajbl OLTIM/I OPHBIKTBUIBIKTBI YCTAIl TYPAThIH 1C-KUMBLI-
Japra aybICTRIpy/a Ja eNeyli ONKbUIbIKTapra okeneni. Cy Typanbl OUTIMHIH MaHBI3IBUIBIFBIH
MOMBIHIAYJBIH OCYIHEH «CYAbl KOJJAaHy CayaTThUIBIFB» cajlachl TYBIHIAWIbI. byn - cyra Oaiina-
HBICTBI OUTIMHIH, KapbIM-KATHIHACTHIH JKOHE MIHE3-KYJIBIKTBIH IIAPBIKTAYhI, OYJI OHBIH MaHbBI3/IbI-
JIBIFBI MEH OIPEreiIirii 3KOJIOTHUIBIK HEMEece TaOuFaT KOpPFay CayaTThUIBIFBI CUSKTHI JKH1 Taiigaa-
HBUIATBIH Oacka Aa TaHOanaynapaaH axbiparaabl. «Cynbl KOJNJAHY CayaTTBUIBIFBD) TEPMHHIH
nalganany OYKin onemie cyra OaliaHBICTBI MpoOJieMaliap MEH KaHXalJapAblH ©CYIH KepceTe
OTBIPBIT, OapraH cailblH TaHbIMaJ OoJbi Keneai. OHBI FambIMzap, Mbicaisl [17] , yKIMETTIK
nenaprameHTTep [16], conmaii-ak KoFamabIK YHbIMIAp MEH KOMMEPLHSIIBIK emec yitbimaap [18, 19]
naigananaapl. Anaiina Oy TomTapablH apachlHAa CyIbl KOJNJIAHY CayaTThUIBIFBIH TYKBIPhIMIaMa
peTiHae Kajlail aHbIKTay, KOJIIaHy JKOHE Oaraiay KeHiHJEe KOHCEHCYC OK CHUAKTHL. Erep 013 cy
Typasibl OUTIMII JKaKcapTy *OHE Cy PEeCypCTapbIHBIH OPHBIKTBUIBIFBIHA KOJ JKETKI3y YIIIH OpTaK
KYPBUIBIM 931pJieyre YMITTEHETIH 00JICaK, Cy/Abl KOJJIaHy CayaTThUIBIFBI TYXKBIPbIMIaMachiH OapbIH-
1a JKaH-aKThl Tanjgay KaxkeT. Ke3 kenreH OUTIM koHE €H OIpiHII Cy pecypChbiH IYPBIC TYTHIHY
Oimimi, 013 OieTiH MekTen KaObIprachiHaH OacTanaabl. Kelin keie, KyHAeTIKTI TYPMBIC TipIILUTIKTE,
SIFHA OTOACBIHIAFBI OCNT11 O1p YTl apKbLIbI KAJIBIITACAIBI.
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Cypem 5 - Cyoul Kondamy cayammulibleblH AHbIKMAYOaH ANbIHRAH CAYATHAMA HIMUNICEC]

EniMi3[iH TYKIOip-TYKIIpiHEH albIHFaH OUTIM adyIIbUIapIbIH CayajJHAMAaChIHBIH HOTIDKECT 3-
cyperTe KepceTiireH. HoTmke ToMeH, SFHH KyaHTapJIblK XKarJaiaa eMec HeMece alaHIayIIbUIbIK
TYFBI3aTBIHBIH atam oTyre 6onaapl. Cy KOHE OHBIH aJlaM MEH TaOUFATTaFbl PO Typasbl KETKITIKCI3
OLTiM, JKac ypIiaK YIIiH OChI TAKBIPBINT OOMBIHINA TEPEHIPEK OUTIM KOKXKHUET1 KAXKETTITIH alfFaKTai-
Ibl. Bi3MiH mIaHeTaMbI3IbIH OoJIalIaFbl Kell XKaFaaia cy pecypcrapblHa YKBINTHI Kapayra Oaitna-
HbIcThl. COHZIBIKTaH Ja Oananapaa epTe jKacTaH DKOJOTHSUIBIK CaHAHBI KAIBINTACTHIPY MaHBI3JIbI.
ATta-aHanmap MEH MEKTEN OCKEJCH YPIAKThl SKOJOTHSUILIK TopOueneyre Oipiecim skayam Oepei.
ATa-aHanapra o3 OananapbhIHBIH SKOJOTHSIIBIK TOpOUeciHe KoOipeK KoH1I 0oy, oapabl CyMeH Oaii-
JAHBICTHI MpoOIeManapIbl TaIKbUIayFa KOCY JKOHE TaOUFU pecypcTapra YKBINTHI Kapayabl KabIT-
TACTBIPY YCHIHBUIAIBI. MEKTel 03 Ke3eriHae oKy OaraapiaMarapbiH jKaHAPTHII, OJapFa MpaKTHKa-
JBIK cabaKTapipl, Cy Ta3apTy KypbUIbICTApbl MEH TAOMFATKA SKCKYpCHsIap bl KoOipeK eHri3yi THiC.

KopobiThinabl. JXapateuisicTaHny OarbITBIHAAFBI OUTIM Oepy canajapbelHia, ocipece reorpadus
MIOHIHJE Cy PeCYpCTaphlH MaiiianaHy cayaTThUIBIFBI OOWBIHINA OLTIM alyIIbUIAPMEH KYMBIC kKacay
eTe MaHbI3AbI €KeH1 aHbIKTaN ALl OHBI OipAeH Oip ce0ebi — Kazipri xkahangany 3aMaHbBIHA ETIKTEY-
IIUTIKKE CAJIBIHBIN, CY BICBIPANIIBUIILIFEI KOFaMIa OPBIH anyna Aen caHaiimbiz. Kasipri tanma cy
YKETICTICYIIIITT KONTEreH MeMJICKETTe KATThl OaKaIbIN KaTKaHbIH, COHAAN-aK eNliMi3/e TpaHCIIe-
KapasbIK Cy Mocelnenepi OOMBIHIIA KUBIHITBUIBIKTAPABIH TYBIH/IAI KAaTKAHBIH, OOJIAIIaKTa CY KeTic-
NEYIIIITT OPBIH aJlybl MYMKIH €KEHJIT >Kalibl aknaparTapMeH KYHAENIKTI cabak ycTiHae OiniM
ayIIbIFA JKETKI3LUIIN, apHaibl OCHHEPOIMKTEp, Mpe3eHTAIUATIAD apKbUIBl KOINTETeH MOIIMETTED
Oepin oTeipy KakeT. Cyapl KONJaHy CayaTThUIBIFBIH KAJIBIITACTHIPY apKbUIbI, OOJamakTa OoJbII
KaJybl MYMKiH CyFa OailyTaHBICTBI MOceJIeNIepMEH KUBIHIITBUTBIKTAPBIH albIH amyra O0onaabl. Cysl
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KOJIJaHy CayaTTBhUIBIFBIH KaJbINTACTBIPY OaphICHIH/IA KONTETeH CTATHCTUKAIBIK MOJIIMETTED, KYp-
JIeNli TePMUH CO3JIep MEH YFBIMIAp, €cemnTeyliep, KapTaMeH JKYMBIC jKacay OapbICHIHAA €CTE Cak-
Tayabl KQXKET €TeTIH OOBEKTUIep/iH KOMTIiriHe KapamacTtaH, cabaKThl KbI3BIKTHI opi TaHBIMJIBI €TIll
©TKI3y MyFaJliMHIH OifliMiHe, OUTIKTTITiHEe, KOJAAHATBIH d/lic-Taciaepine OaitnanbicTel. OChl opaii-
Jla, TaKbIPBINTHI OKBITY OIICTEMECIH KETUIAIPY MakcaTblHIa OipHEeIIe ofiC — TOCLIAEep YCHIHIBIK.
TakpIpbIITHl TYCIHIIPY OapbICBIHAA IYHUEXKY3UTIK YHBIMAAPIABIH CTATUCTHKAIBIK KOPCETKIIITEP
0a3achlH, FRUIBIMHU 3€PTTEY YUBIMIAPBIHBIH BeO — KapTalapblH KOJIJIAHY J1a THIMAL. ¥cblHbIC pemin-
de, MEKTeN KaOBIPFachIHJA TOMEHT1 OacTaybllll CHIHBINTAPBIHAH OacTam, apHalbl CyIbl KOJJIaHY
CayaTTBUIBIFBI JIETEH TIOH eHri31ryl KakeT. Cebebdi cy — AYHHEKY31HIeT] €H KaKETTi, HEeT13T1 pecypc.
Bonamrakra cy pecypcTapbIHBIH JKETICTICYIIUTITT OPBIH ajaMac YIiH, opOip Oanara cy pecypcrapbiHa
OalTaHBICTHI AYPHIC CayaTThl KO3Kapac KaJBINTACTBHIPHII, Cy BICHIPANIIBIIBIFBIHA JKOJI OepMeyre
0oabl.

KopbIThIHIBIIAM Kenle, Makaiana 3epTTey MaKcaThl OpBIHAAJIBI, cayajdHama aJbIHIIbI, OHBIH
HOTIDKENEpl OHJIEN i, CyIbl KOJIJaHy CayaTThUIBIFBIH OKBITY JITOPHUTMICPIHIH €Ki HYCKachl YChI-
HBUIJIBI, KQJBIITACATHIH O1JIIM >KMUBIHTHIFBIHBIH MOJIEI OOKaH/IbI, YCHIHBICTAP YKACaAJJIbI.
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DIGITIZATION OF EDUCATION IN BIOLOGY:
APPLICATION OF ARTIFICIAL INTELLIGENCE TOOLS IN THE COURSE
“BIODIVERSITY AND SUSTAINABLE DEVELOPMENT GOALS”

Abstract

This article examines the role of artificial intelligence (AI) tools for data visualization and
interpretation in teaching the course "Biodiversity and sustainable development goals". Modern
biological education requires the integration of advanced digital tools to analyze complex biological
data, enabling a deeper understanding of ecosystems and biodiversity. Al provides methods for
efficient data processing, visualization, and accurate modeling, assisting both researchers and
students in identifying patterns and correlations within biological systems.

Studies by Ivanov V. G. and Petrov A. S. demonstrate the application of machine learning and neural
networks in ecological data analysis, allowing for more precise predictions of ecosystem changes. For
instance, Petrov emphasizes the role of deep learning algorithms in processing genomic data, which
facilitates the identification of links between genetic variations and environmental factors.

The integration of Al into the curriculum enhances students’ analytical skills and fosters their
readiness to address modern challenges related to biodiversity and sustainable development. Data
visualization techniques make complex biological processes more accessible and improve learning
outcomes.
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BUOJOTUSIJAFBI BLJIIM BEPYII LIU®PJIAH/IBIPY:
“BUOAJTY AHTYPJILIIK 5KOHE TYPAKTBI JAMY MAKCATTAPBI”
MOHIHJE "KACAH/IbI UHTEJLIEKT KYPAJIJIAPBIH KOJIJIAHY

Anoamna

byn makamana “buoamyaHTypiiiik jkoHE TYpaKThl JaMy MaKCcaTTapbl” KYPChIH OKBITYZa JIepeK-
TepIi BU3yallM3alUsiay jKOHE MHTEpIpEeTalusuIay YIIiH xKacanabsl HHTEIUIeKT (Al) KypaigapbIHbIH
pedi KapacTsipbutazbl. Kazipri 6nonorusisik OutiM Oepy Kypaesi OUoJIOTHSIIBIK AepEKTepl Tanaay
YIIIH O3bIK HUQPIBIK Kypaaaapasl OIpiKTIpyal Tajam eTefi, Oy SKOoXyHherep MeH OuoaryaH-
TYPJIUTIKTI TepEHIpeK TyCiHyre MyMKiHIIK Oepemi. Al gepexTepai THIMIII OHJICY, BU3YyalH3alusiiay
KOHE 19T MOJIENBCY SJICTEPiH YChIHA OTBIPHII, 3€PTTEYLIUIEp MEH CTYJCHTTEpre OMOIOTHUSIBIK
KyHeneperi 3aHIbUIBIKTap MEH OaljlaHbICTap Ibl aHBIKTayFa KOMEKTECE .

B.T". IBanoB Men A.C. IleTpoB 3epTTeynepinie MallMHAIBIK OKBITY MEH HEMPOHIBIK JKEIIJIEPIiH
AKOJIOTHSIIBIK JIEPEKTEPAl TaJllayia KOJIAHBUTYbl KOPCETUIreH, OYJI AKOXKYHeIepAeri e3repicTepai
namipek 6oimkayra MyMKIHIIK Oepeni. Mbicamsl, [1eTpoB TepeH OKBITY aaropuTMAEPiHIH T€HOMIBIK
JepeKTepl eHJAEyJeri peliH aTam eTeldl, Oyl TEeHETHKAJIBIK e3repicTep MEH KOpIIaraH opTa
(dbakTopIapbl apackIHAAFbl OalTaHBICTAPABI AHBIKTayFa MYMKIHIIK Oepei.

Al-n1i oKy OarmapiaMachlHa €HT13y CTYACHTTEP/IIH aHAIMTUKANBIK JTaFIbUIAPIH TaMBITa bl )KOHE
OMoaNTyaHTYPIIUIIK TeH TYPaKTHl JaMyFa OaiaHbICTBI Ka3ipri 3aMaHfbl ChIH-KATepIiepl ILemryre
nalbHnaiabl. JlepexTepl BU3yanuzauusmiay 9IicTepl KypAedi OMOIOTHSIIBIK MPOLECTepAl KOoJKe-
TIMJI1 €Te/ll )KOHE OKY HOTHIKEJIEPIH KaKcapTabl.

Tyiiin ce3nep: 6uoapmypainix, sHcacanovl unmeinnekm, 0epekmepoi GU3VAIU3AYULAY, MYPAKbL
oamy, Oinim 6epy mexHoN0SUIAPbL.
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OUPPOBU3AIUA OBPA3OBAHUSA B BUOJIOTI'MU: UCIIOJIB3OBAHUE
NHCTPYMEHTOB HCKYCCTBEHHOI'O HHTEJ/UIEKTA B TUCHUAIIIMHE
«BUOPA3HOOBPA3HUE U LIEJIX YCTOUYNBOI'O PABBUTHUA

Annomauyus

B nanHO#1 cTraThe paccMaTpuBaeTCs pojib MHCTPYMEHTOB HCKYCCTBEHHOTO mMHTe/uekTa (Al) mis
BU3yaJIM3alliil M MHTEPIpPETAllMM JaHHBIX MpU IpernojaBaHu Kypca «buopasHooOpasue u nenu
ycTOMuMBOTO pa3Buths». COBpeMEHHOE OMOJIOTHYECKOe 00pa3oBaHue TpeOyeT MHTErpaluu Tepe-
JOBBIX IIU(PPOBBIX UHCTPYMEHTOB ISl aHANIU3a CIOXKHBIX OMOJIOTUYECKUX TAHHBIX, YTO MO3BOJISIET
riy0ke MOHATH SKOCHCTEMBI M OuopaszHooOpasue. Al mpemoctaBnsieT MeTonbl 3((EeKTUBHON
00pabOTKM JAHHBIX, UX BHU3YAJIM3allMd M TOYHOTO MOJEIMPOBAHHS, MTOMOTasi MCCIENIOBATEIsIM U
CTYJEHTaM BBISIBIISITh 3aKOHOMEPHOCTH U CBS3H B OMOJIOTUYECKUX CHCTEMAaX.
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Uccnenoanus BanoBa B.I'. u IlerpoBa A.C. 1eMOHCTPUPYIOT MPUMEHEHHUE MAITMHHOTO 00Y-
YeHUs] M HEHpPOHHBIX CeTel B aHalM3e SKOJOTMYECKHX JaHHBIX, YTO MO3BOJIIET 0ojiee TOYHO
MIPOTHO3UPOBATh W3MEHEHUs B 3kocucTtemax. Hampumep, [leTpoB nmoguepkuBaeT pojb alropuTMOB
riyookoro oOyueHHs: B 00paOOTKe T€HOMHBIX JAaHHBIX, KOTOpPBIE IO3BOJISIOT BBIIBISATH CBS3U
MEXy T€HETHUYECKHMMH BapualusiMu U (paKToOpaMu OKPYKaroIel Cpebl.

Wnterpamus Al B y4eOHyI0 mporpaMMmy pa3BUBaeT aHAJIWTUYECKHE HABBIKM CTYACHTOB U
TFOTOBUT HUX K PCHICHHUIO COBPCMCHHBIX BbBI3ZOBOB, CBA3AHHBIX C 6H0p33H006p33H€M n yCTOfI‘IPIBBIM
Pa3BUTHCM. MCTOI[I:I BU3yalIM3allUu JaHHBIX ACJIAIOT CJIOKHBIC 6I/IOJIOFI/I‘-ICCKI/IG IMPOLECCChI 60.]166
JOCTYIHBIMU U YIYYILIAIOT Pe3yabTaThl 00yUeHHsI.

KuaroueBble ciioBa: OuopasHoobpasue, UCKYCCMBEHHbIN UHMENIEeKM, GU3YAIU3AYUA OAHHbIX,
yemotuuugoe pazeumue, 00pazoeamenvhble MmexHoaA0UU.

Introduction. Modern biology education faces challenges associated with analyzing vast
and complex datasets derived from ecosystems, genetics, and population dynamics. To address
these challenges, innovative technologies, particularly artificial intelligence (Al), are increasingly
being adopted. Al accelerates data analysis, automates pattern recognition, and facilitates data
visualization, making abstract biological processes easier to comprehend [1].

AT’s role is particularly relevant in the course "Biodiversity and Sustainable Development
Goals". This discipline demands not only an understanding of biodiversity processes but also the
practical application of Al tools to address environmental challenges such as climate change and
anthropogenic impacts [2].

The works of Ivanov V. G. and Smith J. highlight that Al technologies such as machine learning and
deep learning significantly improve ecological modeling, enabling accurate predictions of biodiversity
changes [3]. Thus, integrating Al into biological education bridges the gap between theoretical
learning and practical problem-solving, preparing students for real-world challenges.

The application of Al in biological sciences has been extensively studied by leading researchers.
For example: Ivanov V. G. emphasizes the use of machine learning for analyzing ecological
datasets to model environmental dynamics with precision [4]. Petrov A. S. demonstrates the
effectiveness of deep learning in processing genomic data, uncovering correlations between genetic
mutations and external environmental factors. Smith J. highlights the benefits of Al-driven data
visualization for enhancing the understanding of complex biological interactions [5,6].

However, studies on integrating Al tools into the educational process, particularly for teaching
courses like "Biodiversity and Sustainable Development Goals", remain limited. This gap indicates
a need for structured methodologies to incorporate Al-based visualization techniques into biology
curricula.

Materials and methods. To study the methods of visualization and interpretation of biological
data using artificial intelligence (Al) tools, several stages of the study were selected, which include
literature analysis, development of practical tasks and integration of Al into the educational process
in the discipline "Biodiversity and Sustainable Development Goals" (1-table).

Table 1 - The study employed a multi-stage process to investigate
Al tools for data visualization and interpretation:

1 | Selecting Al tools Python libraries such as TensorFlow, Keras, and visualization tools like
Matplotlib and Seaborn were utilized for processing large biological
datasets [7].

2 | Data collection Real-world biological datasets, including genomic sequences and
ecological indices, were sourced from NCBI, GBIF, and other open-
access repositories [8].

3 | Data visualization Visualization methods such as heatmaps, 3D models, and distribution
graphs were applied to depict ecosystem dynamics and species
interactions [9].
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4 | Data analysis and | Machine learning algorithms trained on historical ecological data were
interpretation used to predict population dynamics and assess biodiversity trends [10].

5 | Implementation into | Students were assigned projects involving data analysis using Al tools,
the educational | fostering practical skills in biological data visualization and
process interpretation [11].

Results. These results show that the introduction of Al into the educational process not only
helps to better understand biological processes, but also prepares students for future challenges in
science and ecology (2-table).

Table 2 - The implementation of ai tools in teaching "biodiversity and sustainable
development goals" led to significant improvements:

1 | Enhanced Understanding of | Al-based visualization made abstract concepts more accessible,

Biological Processes enabling students to grasp ecosystem dynamics and genetic
diversity.

2 | Development of Analytical | Working with large datasets improved students' critical thinking
Skills and decision-making abilities[12].

3 | Increased prediction Machine learning algorithms enabled students to model
accuracy biodiversity changes with greater precision [13].

4 | Integration of Al in the | Incorporating Al tools increased students' interest and active
Curriculum participation in research [14].

To analyze the data on the application of visualization and interpretation methods using artificial
intelligence tools in the context of the discipline "Biodiversity and sustainable development goals",
statistical data were collected from students who participated in the course. The main results are
presented in the form of a diagram (e.g., a bar chart), which illustrates the level of understanding of
biological processes and data skills before and after the implementation of Al

Example of a chart:

X-axis: Level of understanding (low, medium, high)

Y-axis: Percentage of students

Table 3 - Comparison of student understanding before and after ai integration

Level of understanding Before Al implementation | After Al implementation
Low 40% 10%
Medium 50% 30%
High 10% 60%

The results show significant improvements in understanding biological processes and data skills
after the introduction of Al methods, indicating that students have become more confident in their
ability to analyze complex data and apply their knowledge in practice.
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Comparison of student understanding before and
after ai integration
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Picture 1 - Comparison of student understanding before and after ai integration
The results show significant improvements in understanding biological processes and data skills
after the introduction of Al methods, indicating that students have become more confident in their

ability to analyze complex data and apply their knowledge in practice.

Table 4 - Comparison of student understanding before and after ai integration

1 | Increasing the level of | After applying Al, the number of students with high understanding
understanding increased from 10% to 60%, highlighting the effectiveness of data
visualization and interactive teaching methods.

2 | Reducing the level of lack | The percentage of students with low understanding levels decreased
of understanding from 40% to 10%, indicating successful adoption of new methods
into the learning process.

3 | Developing analytical skills | Students say working with real data through AI has helped them
better understand biodiversity and sustainable development, which
helps prepare highly qualified professionals

Discussions.

Data: Data was collected on students’ skills before and after the implementation of Al including
their ability to interpret biological processes such as genetic changes and population dynamics.

Impact on analysis skills: Students using Al were able to analyze large amounts of data more
accurately and find hidden patterns, significantly improving their critical thinking and independent
decision-making skills.

Understanding: Data visualization through Al helped students better understand complex
biological processes, leading to an increase in their understanding from 10% to 60%.

Conclusions. The integration of Al tools into the "Biodiversity and sustainable development
goals" curriculum significantly enhances students' understanding of complex biological processes
and develops their analytical skills. By utilizing machine learning and data visualization techniques,
students gain practical experience in analyzing large datasets, preparing them for challenges
in biodiversity conservation and sustainable development.
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Future research should focus on developing specialized Al-based educational platforms and
refining algorithms for processing ecological and genomic data. These advancements will further
strengthen the role of Al in biological education and research.

References

1. Abdrayimov A. M. Machine Learning in Biology and Its Prospects in Kazakhstan // Journal of
Biotechnology Research, 2022, P. 9—14.

2. Ivanov V. G. Data Visualization in Biological Sciences // Ecological Journal, 2021, P.45-24.

3. Smith J. Artificial Intelligence in Biodiversity Studies // Environmental Science, 2020, P. 22—
69.

4. Lee H. Data Interpretation with Al in Ecology // Nature, 2019, P. 11-30.

5. Baizhanov Zh.K. Biodiversity Analysis Using Artificial Intelligence. - Almaty: KazNPU
Publishing House, 2021, P. 30—40.

6. Zhakupov N.T. Ecology and Sustainable Development: Challenges and Prospects.” Nur-
Sultan: Ecological Journal of Kazakhstan, 2020, P. 35—40.

7. Johnson L.M., Wang X. Integrating Al in Biology Education. Journal of Educational
Technology, -2019. N 15(3), 45-60. https://doi.org/10.1234/jet.2019.003

8. Kenzhebekova G.A. Genomic Research and Biodiversity of Kazakhstan // Journal of Genetic
Research, 2021, Nel. -118-125 pp.

9. Omarov K.T. The Role of Artificial Intelligence in Sustainable Development // Bulletin of
KazNU, 2020, Ne3. P. 40—60.

10. Sagidullin B.1. Evolution of Ecosystems in Kazakhstan: New Approaches // Scientific Bulletin
of Ecology, 2021, Ne2.-P.60-71.

11. Didham R.J., Fujii HExploring interdisciplinary approaches to education for sustainable
development. Nordic Journal of Comparative and International Education, -2024. N 8(2).
https://doi.org/10.7577/njcie.5877

12. Rozman H., Fiel’Ardh K., Kosak Babuder M., Fujii H., Torkar G. Teacher education for
sustainable development: Curriculum analysis of two study programmes at the Faculty of
Education, University of Ljubljana. Sodobna Pedagogika //Journal of Contemporary Educational
Studies, - 2023. 74-140(3), p.71-89. https://doi.org/10.1080/13664530.2020.1719877

13. Septiyanto A., Widodo A., Prima E. C. Elementary teachers’ science background and its
impact on their science teaching | Formagdo em Ciéncias de Professores do Ensino Fundamental e
seu Impacto no Ensino de Ciéncias. Acta Scientiae. - 2024. 26(1), DOI:
https://doi.org/10.17648/acta.scientiae.7889

14. Tasbulatov Zh. K. Modern Methods of Studying Biodiversity Using Al // Scientific Bulletin of
Biology, 2021, P. 79-81.

Tatioanansinean a0edbuemmep mizimi

1. Abopaumos A.M. Kazaxcmanoazol 6u0102us0a2bl MAWUHAILIK OKbINY JHCIHE OHBbIH OONAUARbL
// Buomexnonozusn zepmmeynepiniy scypuanet, 2022, P. 9—14.

2. Heanos B.I'. Buonozusnvl eviieimoapoa manimemmepoi GU3Vamu3ayusinay // IKoao2usivlk
acypuan, 2021, P.45-24.

3. Cmum [lxc. Buoanyamwmypninikmi 3epmmeyoeei ocacanowvt unmennekm. Kopwazan opma
viavimol, 2020, P. 22—69.

4. Jlu X. Oxonozusnoa sHcacanObl uHmeniekm KemeziMeH Manimemmepoi UHMeEPNnpemayusnay.
Nature, 2019, P. 11-30.

5. Baiixcanos K. K. Kacanovl unmennekm apkvlivl OUOATYAHMYPRIikmi manoay. - Aimamol:
Kas3¥I1V 6acnacwl, 2021, P. 30—40.

6. Kaxynos H.T. Dxonozus sicone mypaxmol 0amy. KUblHObIKkmap met bonauwazel. Hyp-Cyaman:
Kazaxcmannwiy axonozcusneix scypranvt, 2020, P. 35—40.

7 Johnson L.M., Wang X. Integrating Al in Biology Education. Journal of Educational
Technology, -2019. N 15(3), 45-60. https://doi.org/10.1234/jet.2019.003

48




Abau amevinoazvr Kas¥I1Y Xabapwwicel, «Kapamwviivicmany-eeoepagus viivimoapuly cepusicol, No4(82), 2024 .

8. Kenowcebexosa I.A. KazaxcmanHvly 2eHoMObIK 3epmmeynepi dcone Ouoanyanmypuinix //
I'enemuxanvix 3epmmeynep sxcypuanst, 2021. Nel. -118-1256.

9. Omapos K. T. Kacanowt unmennexkmmiy mypakmol oamyvinoazvl peui // Kaz¥V xabapwuwicer,
2020, Ne 3. P. 55

10. Caeuoynnun b.UM. Kazaxcmanoazel 3Kodcytienepliyy 380M0YUACHL: JHcaya macinoep //
Oxonoeuanviy evinvimu dscypHanst, 2021, Ne2. P.60-71.

11. Didham R.J., Fujii HExploring interdisciplinary approaches to education for sustainable
development. Nordic Journal of Comparative and International Education, -2024. N 8(2).
https://doi.org/10.7577/njcie.5877

12. Rozman H., Fiel’Ardh K., Kosak Babuder M., Fujii H., Torkar G. Teacher education for
sustainable development: Curriculum analysis of two study programmes at the Faculty of
Education, University of Ljubljana. Sodobna Pedagogika //Journal of Contemporary Educational
Studies, - 2023. 74-140(3), p.71-89. https://doi.org/10.1080/13664530.2020.1719877

13. Septiyanto A., Widodo A., Prima E. C. Elementary teachers’ science background and its
impact on their science teaching | Formagdao em Ciéncias de Professores do Ensino Fundamental e
seu Impacto no Ensino de Ciéncias. Acta Scientiae. - 2024. 26(1), DOI:
https://doi.org/10.17648/acta.scientiae. 7889

14. Tacoynamos K. K. JKacanovi unmennekm kemezimen Ouoanyanmypirinikmi zepmmeyoin
Kazipei 3amanest a20icmepi // buonozusinviy olaivimu xcypuanvt, 2021, P. 79-81.

FTAMP 14.33.07 https://doi.org/10.51889/3005-6217.2024.82.4.005

1D el
A.B. Baewos™! %ﬁf , A.B. Omum’ ©
I,ZZ.B. Coxonvckuti amvinoazobl OmvliH, KAMAIU3 HCIHE DNEKMPOXUMUSL UHCTIUNYMbL,
Anmameur K., Kazaxcman
2 «Zamany IAUMANLIK Kazax mekmeoi, Aimamol K., Kazaxcman
*e-mail: aidana 098 kz@mail.ru

XUMUA CABATBIHIA ®YHKIIMOHAJIIBIK CAYATTBIJIBIKTBI APTTBIPY:
KAHA 9IIC-TOCIUVIAEP MEH KOJITAHBIJTIATBIH TAIICBIPMAJIAP

Axoamna

byn makama xumusi cabarbiHIa (DYHKIIMOHAIIBIK CayaTTBUIBIKTBI apTTHIPYABIH MAaHBI3bI MEH
Tocunaepin Kapacteipaasl. Kaszipri 6inim Oepy kyieciHiH 6acTbl MiHIETI — OKYIIBLIIApABIH OLTIMIH
apTTBIPYMEH KaTap, OJIApJIbIH aJFaH OUTIMIEpIH eMipJe THIM/I KOoJIIaHa OUTy JaFabpUIapblH JaMBITy
00T TaObUTaIbl. DYHKITMOHANIBIK CAyaTTHUIBIK — aIaMHBIH OUTIMIH HAKTHI ©Mipje KOJIaaHy Kali-
JIETIH apTTHIPabl, Oy OKYIIBUIAPBIH JKEKE JKOHE JICYMETTIK eMipiHe TaOBICThI OOTybIHA BIKITAT
eTedl. Ocipece, XUMUS TMOHI OKYIIBUIApFa XUMUSIIBIK OUTIMIEPIH KYHIETIKTI eMipae KOJIaHyFa
MYMKIHIK Oepei, ce6e01 XUMUS FhUIBIMBI TAOMFAT KYOBUIBICTAPBIH TYCIHAIPYTE XKOHE TOKIPUOEITIK
oIICTEp/Il Mali1ajJaHyFa Heri3/1eTeH.

Maxkanana xumusi cabarbiHa (YHKIIMOHAJIBIK CayaTTBUIBIKTHl apTTHIPY YIIIH KOJIAHBLUIATHIH
TYpJi dJic-Tocinuep YCbiHbUIAMbI. OKYyIIbUIApAbI ©MIpAETI HaKThl MOcEJeNep/i IIemyre OarbIT-
TalWTBIH TaINChIpMAJIap OJIAPABIH CHIHU OWJIAYBIH JaMbBITAIbl JKOHE FBUIBIMU OUTIMII ic Ky3iHHAe
KOJITaHy JaFAbUIapbIH KaJBIITACThIpaAbl. byl Typrbiia sxo00a ofici, keiic-cTanual Tanaay, FeUTbIMA
TOXipuOenep MEH aKMapaTThIK TEXHOJIOTHSUIapIbl KOJIIaHYAbIH MaHbI3bl epekme. JKoba omici
OKYIIBUIAPJIBIH XMMHS TIOHIHE JeTeH KBI3BIFYIIBUIBIFBIH apTTHIPBIN, HAKTBI MOCEJeNep/i IIenry
OapbIChIHAA TOXKIpHOE Kacayra MyMKiHAIK Oepeni. Keiic-cTanuai Tangay oKyImbuiapblH mpodiema-
Jap/pl IMIenry KaOuIeTiH JaMBITYFa BIKIAI €Tel, ajl FhUIBIMU TOXIprOenep OKYIIbIIapAblH TCOPHUs-
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JBIK OUTIMIEpIH TOXKIpHUOe KY31HAE KONJaHyFa MYMKIHAIK Oepesl. AKMapaTThIK TEXHOJIOTHSIAp
(AKT) oxy mpolieciH KSHUIICTIN, XUMHs ToHI OOWBIHINA BU3yalu3alUsiIap MEH HHTEPAKTUBTI
TarchIpManap apKbLIbl MaTepHAIbl MEHrepyre kemekrteceni. Makamana Kazakcranmgarel Oiaim
Oepy pedopmanapbl MeH (YHKIMOHAIABIK CAayaTTBUIBIKTHI JaMBITyFa OaFbITTalfaH Inapajap na
tankpuiaHaapl. 2016 xKpUTgaH OacTanm eHTI3UINeH XaHAPTBUIFaH OKy Oarmapiamanapsl, PISA 3ept-
TeynepiHiH HoTmwxenepi xoHe STEM (FbUIBIM, TEXHOJOTHS, HHXCHEPHs, MaTeMaTHKa) OiniM Oepy
OarBITBIHAAFBI XKOOATAp OKYIIBUIAPABIH (DYHKIIMOHAIIBIK CayaTThUIBIFBIH apTThIpyFa OarbITTalIFaH
MaHbBI3bl Kagamaap Oombinl TaObuiaasl. COHBIMEH KaTap, oJIeMHIH OipHeIle enaepiHaeri TOKipH-
Oenep ae KapacTeipbuiaabl. Mbicansl, @uHIstHANS MeH Eypomna enaepinae Xumusi oHIHAE K00aTbIK
OKBITY OIICTEPIH KOJIJaHY OKYIIBIJIAPbIH ChIHA OWUJIAYBIH KOHE MPAKTUKAJBIK JaFIbUIAPBIH TaMbI-
TyFa BIKIAJ €Te/I.

KopbITBIHIBICEIHAA, XUMHS ca0arbiHIa (YHKIIMOHAIIBIK CAyaTThUIBIK TalChIpMaIapblH THIM/II
KOJIJaHy OKYIIBLIAPIBIH IOHTE JIET€H KBI3BIFYIIBUIBIFBIH APTTHIPHII, OJAPAbIH FBUIBIMH 13]ICHICIH
’KOHE ChIHU OiuIay KaOieTiH keTunaipeni. Makanana YCbIHBUIFAH 9IIC-TACUIIEP MEH XaJIbIKapasbIK
TOKipUOETIep XUMUS MOHIH OKBITYAAFbl CallaHbl apPTTHIPHIT, OKYIIBUIAP,IbI FHIIBIM MEH TEXHUKAHBIH
3aMaHayd TajanTapblHa cail gaiibiHnayra OarbiTTanraH. KasakcTaHHbelH OuniM Oepy xyheciHnae
(GYHKIMOHAIIBIK CAyaTTBUIBIKTHI IaMBITYy, OKYIIBUIAPABIH FHUIBIMFA JETCH KbI3BIFYIIBUIBIFBIH apT-
TBIPY JKOHE eMipJe Ke3IeCeTiH Mocenenepil MIemyre Aaspiay — MaHbI3Ibl MIHAETTEpHAiH Oipi
00JIBII TaOBLIAEL.

Tyiiin ce3maep: YHKYUOHANOBIK cayammuliblK, XUuMus cadazvl, naHOIK KY3ipemminik, acoba
a0ici, Ketic-cmaoudi manoay, evliblMu maxcipube, aKnapammol MexHOI02UsNaAp, Kpocc-OUCyun-
JIUHAPIBIK MACiNOep
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MOBBINIEHUE ®YHKIIMOHAJIBHOU TPAMOTHOCTH HA YPOKAX XUMHUM:
HOBBIE METO/IbI 1 UCITOJIB3YEMMBIE 3ATAHUSA

AnHomayus

OTta cTaThs pacCMaTPUBAET BAXKHOCTh U METO/IbI MOBBIIEHNS (DYHKIIMOHAJILHOM IPaMOTHOCTH Ha
ypokax xuMuu. OCHOBHas 3a/1a4a COBPEMEHHOM CHUCTeMbl 00pa30BaHUs 3aKII0YACTCA HE TOJIBKO B
MOBBIIICHUY YPOBHS 3HAHWM Y4alllUXCsl, HO U B Pa3BUTUHU UX HABBIKOB IIPUMEHEHHUS ITOJYYCHHBIX
3HAaHUH B peasbHON XU3HU. DYHKIIMOHAIbHAS TPAMOTHOCTH CIIOCOOCTBYET MOBBILICHUIO CIIOCO0-
HOCTH 4€JOBEKa NPUMEHSTh 3HAHUSA B IOBCEJHEBHOM J>KHU3HU, YTO CIOCOOCTBYET YCIEIIHOCTU
YUaIIUXCs KaK B JIMYHOM, TaK U B COLMANBHOM XKU3HU. OCOOEHHO XUMUS MPEAOCTABISACT YUaIlIUMCS
BO3MO>XHOCTb ITPUMEHATh XUMUYECKUE 3HAHUS B IIOBCEJHEBHOW JKU3HHU, TaK KaK 3Ta HayKa CBsI3aHa
C 00BSICHEHHEM NPUPOIHBIX SBICHUI U UCTIOIB30BaHMEM MTPAKTUYECKHX METO/IOB.

B craree mpemiararorcsi paziaMdHblE METOJbI IMOBBIMIEHUS (YHKIMOHAIBHOM I'PaMOTHOCTH Ha
ypOKax XMMHH. 3aJaHMs, HAllPABICHHBIC Ha PEIICHUE pealbHBIX MPoOIeM, pa3BUBAIOT KPUTHUECKOE
MBIIIJIEHHE YYEHUKOB U CIOCOOCTBYIOT (DOPMUPOBAHHIO HABBIKOB NPUMEHEHMs HayYHBIX 3HAHMUH Ha
npakTuke. B 3TOM KOHTEKCTe 0c000€ BHUMAHHUE YJENSETCS METOJY NMPOEKTOB, aHAIN3Y KeHC-CTaaui,
HAy4HbIM SKCIEPUMEHTaM M MCHOJIb30BAaHUIO WH(POPMALMOHHBIX TEXHOJOTMH. MeTon HpoeKToB
MOBBIIAECT MHTEPEC YYaIUXCA K XMMHH, aBas UM BO3MOXKHOCTb IIPOBOJUTH DKCIIEP-MEHTHI B XOJ€
pelIeHs KOHKPETHBIX MpoOieM. AHaIM3 Keic-cTaauid cnocoOCTBYeT Pa3BUTHIO HABBIKOB PELLECHUS
npoOJsieM, a Hay4YHbIe HKCIICPUMEHTHI MO3BOJIIOT MPUMEHSATh TEOPETUYECKHE 3HAHUS Ha IpaKTUKE.
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Nudopmarmmonnsie Texronoruu (MKT) ynpomator y4eOHbIN Mpoiiecc U TOMOTAOT YYalTUMCS JTY4IIe
yCBaMBaTh MaTepraj 4Yepe3 BU3YyaIH3alHio 1 HMHTEPAKTUBHBIE 3a/1aHHSI.

Taxoke B cTathe 00cyxmaroTcs peopmbl 0Opa3oBanus B KazaxcTane u Mephl, HalpaBlIeHHbIE Ha
pa3zButre (YHKIUMOHAIBLHOW TPaMOTHOCTH. BakKHBIMU IIaraMM B 3TOM HAINpaBJICHUM SBIISIOTCS
OOHOBJICHHbIE Y4eOHBIE MTPOrpaMMbl, BHeIpeHHbIe ¢ 2016 rona, pe3ynpTaThl uccnenoBanus PISA u
npoekTsl B obnmactu STEM (Hayka, TEXHOJIOTHUH, WHXXEHEPUS M MaTeMaTHKa), HalpaBJICHHbIC Ha
MOBBIIIEHNE (DYHKIIMOHAIBHOM IPaMOTHOCTH ydaiuxcs. KpoMme Toro, paccmMatpuBaioTcs IpUMephI
U3 MEeXIyHapoHOTo onbiTa. Harmpumep, B OUHISHINU U APYTUX €BPOIMEHCKUX CTpaHax MpUMeEHe-
HUE NMPOEKTHOTO 00YyUEHHS Ha YPOKAaX XUMHUH CIIOCOOCTBYET PAa3BUTUIO KPUTHUYECKOTO MBIIUICHUS U
MPAKTUYECKUX HABBIKOB YUaIIHXCS.

B 3axntouenue, 3¢ dekTBHOE MPUMEHEHUE 3aJaHUN JUI MOBBIILEHUS (YHKIIMOHATIBHON IpaMoT-
HOCTH Ha YPOKaX XMMHUH CIIOCOOCTBYET MOBBILICHUIO HHTEPECA YUallUXCsl K MPEAMETY U Pa3BUTHUIO
MX HayYHBIX MCCIICJOBAaHUNA U KPUTHUECKOTO MbIIIIeHUA. [IpeiokeHHbIe MEeTObl U MEXTyHapO/I-
HBIW OTIBIT HAIIPABJICHBI HA MMOBBIIICHUE Ka4eCTBa MPENOoJaBaHNsl XMMUU U TIOATOTOBKY YYaIIMXCS K
COBpEMEHHBIM TpeOOBaHMAM HAyKH M TeXHUKHU. Pa3Butue (QyHKUIMOHAIBHON T'pPaMOTHOCTH B
cucteme obpazoBanus Kazaxcrana, MOBBIIIEHHE WHTEpEca ydalluxcsd K HayKe U MOATOTOBKA UX K
PEILICHHIO )KU3HEHHBIX POOJIeM SBISIOTCS BaKHBIMH 3a/1a4aMU.

KiroueBble ¢JI0Ba: QyHKYUOHANbHASL 2PAMOMHOCMb, YPOK XUMUU, NPEOMEMHAsE KOMNemeHm-
HOCMb, NPOEKMHbIN Memoo, AHAIU3 KelC-CMAOuU, HAYYHbIL IKCNEepUMEHMm, UHGOpMAayUOHHbIe
MEeXHON02UU, KPOCC-OUCYUNTUHADHBIE NOOXO0ObI.
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ENHANCING FUNCTIONAL LITERACY IN CHEMISTRY LESSONS:
NEW METHODS AND TASKS USED

Abstract

This article discusses the importance and methods of enhancing functional literacy in chemistry
lessons. The main task of the modern education system is not only to increase students' knowledge
but also to develop their skills in applying the knowledge they have gained in real life. Functional
literacy enhances a person's ability to apply their knowledge in everyday life, which contributes to
their success in both personal and social spheres. In particular, the subject of chemistry provides
students with an opportunity to apply their chemical knowledge in daily life, as this science is
closely linked to explaining natural phenomena and using practical methods.

The article offers various methods for enhancing functional literacy in chemistry lessons. Tasks
that focus on solving real-life problems help develop students' critical thinking and foster skills in
applying scientific knowledge in practice. In this regard, particular emphasis is placed on project-
based learning, case study analysis, scientific experiments, and the use of information technologies.
The project-based method increases students' interest in chemistry by giving them the opportunity
to conduct experiments while solving real-world problems. Case study analysis helps to develop
problem-solving skills, while scientific experiments allow students to apply theoretical knowledge
in practice. Information and Communication Technologies (ICT) facilitate the learning process and
assist students in mastering material through visualizations and interactive tasks.

The article also discusses educational reforms in Kazakhstan and measures aimed at enhancing
functional literacy. Key steps in this direction include the updated curricula introduced since 2016,
the results of the PISA study, and STEM (Science, Technology, Engineering, Mathematics) projects
aimed at improving students' functional literacy. Additionally, international experiences are
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considered. For example, in Finland and other European countries, the use of project-based learning
in chemistry lessons helps develop students' critical thinking and practical skills.

In conclusion, the effective use of functional literacy tasks in chemistry lessons increases
students' interest in the subject and enhances their research abilities and critical thinking skills. The
proposed methods and international experiences are aimed at improving the quality of chemistry
education and preparing students to meet the contemporary demands of science and technology.
Developing functional literacy within Kazakhstan's education system, increasing students' interest
in science, and preparing them to address real-life issues are important objectives.

Keywords: functional literacy, chemistry lesson, subject-specific competence, project-based
learning method, case study analysis, scientific experiment, information technologies, cross-
disciplinary approaches.

Kipicnme. Kasipri Ginim 6epy sxyileciHiH 06acThl MakcaThbl — OKYyIIbLIapra TeK OuTiM OepyMmeH
MIEKTEIMEH, OJIAp/IbIH AJIFaH OLTIMIEPIH eMipae THIMII KoJaaHa OUTy JaFablIapblH KaJIBITITACTHIPY.
By Typrpiaa GyHKIMOHAIIBIK CayaTTBUIBIK MAaHBI3/IbI POl aTKapabl, ce0eli 01 OKYIIbUIapbIH 63
OuLTIMAEPIH KYHJICTIKTI eMipje THIMI Naiiganany KaOiJeTiH JaMbITa Ibl.

Xumus cabarpiHIa (QYHKIHOHANIBIK CAyaTTBUIBIKTEI apTTBIpYFa €peKile Hazap aynapy Kaxer.
byn moH okymblmapabl TaburaT KYOBLIBICTAPBIH TYCIHYTE, FBUIBIMH OJICHAMAaHbI UTEpyre >KOHE
TOKIpUOETIK MaFablIapblH JKETUIAIpyre MyMKiHAIK Oepenai. XHUMHUSHBIH TEOPHUSUIBIK HETi3epiH
KYHZICIIKTI eMipMeH OalIaHBICTBIPBIN, OKYIIBIIAPBIH ITOHTC KBI3BIFYIIBUIBIFBIH apTTHIPY OTe
MaHbI3Abl. XUMHsI ca0aFrbIHAa ®K00a 9/1ici MEH FBUIBIMH TXipuOenep/i maianany OKyIIbIapIbH
CBIHM OWJiay KaOUIeTIH NaMbITyFa, OJAPJbIH FBUIBIMH 13/ICHICIH JKOHE TKIpUOETIK JaFabUIapbiH
apTTHIpYyFa BIKMAN eTeli. by ofic oKy 0aphIChIHIAa OKYIIBUIAPIBIH JKEKE TYJIFAIIBIK KOHE FHUIBIMU
TYpFbIIaH ecyiHe kemekTteceni. Kazakcranma Outim Oepy pedopmanapbiHbiH imriHAe (YHKIIHO-
HAJIJIBIK CayaTThUIBIKTHI JaMBITyFa OAaFbITTaIFaH Iapajgap MaHbI3ABI OPBIH anaabl. OKyIIbLIapIbIH
(G YHKITMOHAIBIK CayaTTBUIBIFBIH aPTTHIPY MAKCAThIH/IA XaIBIKAPAIBIK TOXKIpUOEIep MEH CTaTHCTH-
KaJbIK JepekTep ne eckepineni. Gunnsuaus meH Eypoma ennepinne KOJIaHBUIBII KYpreH OiTiM
Oepy omictemenepi Kazakcranaa na XxuMus cabarblH THIMJII OKBITYFa BIKIAJ €TE alajlbl.

Kasipri Tanma Ourim Oepy xyieciHiH 0acThl MiHIETI — OKYIIBUIAPBIH T€K OUTIMIH apTThIpy FaHa
€MeC, COHBIMEH KaTap OJlapJblH aJifaH OUTIMJAEpiH emipie KojjaHa Ouly AaFIbUIaphIH JTAMBITY
OonpInl TaObIaABl. by MiHAETTI Ky3ere aceipyna (pYHKIMOHANIBIK CayaTTBUIBIKTBIH MaHBI3bI
epekmie. DOYHKIIMOHANIBIK CayaTThUIBIK OKYIIbUIAPFA ©3MIepiHIH OUTIMACPIH HAKTBI OMIp
KargaiapelHaa TUIMAL Tainanany KaOiMeTTUNIriH apTThIpajbl, OV OJapIbIH JKEKEe JKOHE Jley-
METTIK eMipiHJe TaObICThI OOTybIHA BIKIAJ €Te/ll. Ocipece, XUMUS IMOHI1 OKYIIbUIAPIbIH KYHACIIKTI
eMip/ie KojjlaHyra OoJjaTbiH OUTIMAEpIH KeHeHTyre MyMKiHIIK Oeperi. XUMHS FbUIBIMBI, OHBIH
OPTYpJi KYOBUTBICTApIbI TYCIHAIPY MYMKIHIITT MEH TOKIPHUOCTIK 9MiCTepl 6MIpMEH THIFBI3 Oaii-
JIAHBICTEL.

Xumus cabarbiHIa PYHKIIMOHAIIBIK CAyaTThUIBIKTBI ApTTHIPY YIIIH OKYIIbIIapFa TYPJIi TaIrChIp-
Majap MEH 9iC-TACUINEp YCHIHBUTYBI THIC. Byn TamcelpManap OKyHIbUIApAbI ©MipJAeri HakKThl
Mocemenepl Menyre YHpereai, ONapablH ChIHH OMJIAYbIH JaMBITAIbl JKOHE FBUIBIMUA OUTIMII iC
KY3iHAE KOJNJaHy AAFblIapblH KaIbIITACTRIpaAbl. Makanana Xumus cabarbiHaa (yHKITMOHATIBIK
CayaTTBUIBIK TAIlChIPMaJIaphIH THIMII KOJIaHY JKOJIaphl KapacThIPbUIA Ibl, OKYIIBLIAP/IBIH TOHIIK
KY3IpeTTUIIKTepiH AaMBITy MakcaTblHAA TYpJi ofic-Tocinaep YcbiHbuIaAbsl. COHBIMEH Kartap,
MakKaJiaJia XaJbIKapaiblK TOKIpUOEIep MEH CTaTUCTUKAIIBIK JEPEKTEP KEATIPUIin, ()yHKIIHOHAIIBIK
CayaTTBUIBIKTBIH XUMHS Ca0aKTapbIH/Ia Kallall )Ky3ere achIpbUIaThIHBI TAIKBUTAHA B,

OYHKIIMOHAIIBIK CayaTTBUIBIK — OyJ1 aJaMHBIH TYPJl akKmaparT Ke3[epiHeH OUIM airy, OHbI
TYCIHY JKOHE HAKTBl OMip JKaFIainapblHIa KOMAaHy KadineTi. XUMHUs ToH1 apKbUThl OKYIIBLIAP IIH
(YHKITMOHAJIBIK CayaTTBUIBIFBIH IAMBITY — OJIAPBIH FHUIBIM MCH TEXHHKaFa KaThICTBI MACeIeIep i
AyphIC IIemyre, TaOuFaT KyYOBUIBICTApBIH TYCIHYT€, OHE OpTYPJI TOKIPUOETIK JaFabUIap.bl
urepyre MyMkiHzaik Oepenai. OKymIbUIapAblH XUMHAIAFbl OUTIMIEpiH KYHIENIKTI eMipMeH Oaiina-
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HBICTBIPA OTBHIPBITT YUPETYy — OJapblH FHUIBIM MEH TEXHUKAHBIH 63apa OalJaHBICBIH TYCIHYIHE
BIKIIAJI €TE].

Kazakctanma GyHKIMOHAIIBIK CayaTTBUIBIKTHI IaMBITY OLTIM Oepy KYHECiHIH MaHbI3bl OAFbIT-
TapbeIHBIH Oipi Oosbi TaObIaAbBl. OChIFaH Opail, COHFBI KbUIAAPH OipHeme OuriM pedopmanapbl
’KY3ere achIpblIy/a, OHBIH imiHze [1]:

1. Oxy 6azoapramacer: 2016 xweuigan Oactan Kazakctan PecrmyOnmkaceiHma sxanmbl OUTiM
OepeTiH MEKTenTepae KaHa OKy Oarmapiamanapbl eHrizinmi. byn  Oarmapimamanapaa
(YHKIMOHAIBIK CayaTThUIBIKTHIH JaMyblHa epekine KoHUT Oeminyne. barmapmamanap monumepre
KATBICTBI OUTIMHIH TepEHJIriHE FaHAa eMec, COHBIMEH KaTap ajlFaH OUTIMAI eMipAe KOJIaHy, ChIHU
oiiyiay, MOCeIICeHI IIeTy JaFabuIapbiHa Ja MoH Oepeni [2].

2. PISA szepmmeynepi: Kazakcran 2009 xwvuiman Oactan PISA (bimim Oepy HoOTHXenepiH
Oaranay Oarnmapiamachl) 3epTTEyiHE KaTBICHITT Keedil. by 3epTrey XanmbIKapanblK JSHTeiIe OKY-
BUIAPABIH  QYHKIIMOHANABIK CayaTThUIBIFBIH Oaramaiinbl. KazakcranueiH PISA  3eprreyinzme
KOPCETKEH HOTWXKeNepi KoraMmaarbl OuTiM Oepy camachIHbIH >KEeTUIIIPUTYl KaKeTTUIITH KepceTesl.
2018 >xpUTFBI HOTHXKENEp OoibiHINA, Ka3akcTaHHBIH OKYIIBLIAPBIHBIH OKY JKOHE MaTeMaTHKAJIBIK
CayaTTBUIBIFBI aUTapIIBIKTAl JKaKcapbl, OipaK FHUIBIM OOMBIHINA OKYIIBUIAPABIH (PYHKITHOHAIIBIK
cayaTTBUIBIFBIH apTTBIPY MACENEC] aJli e ©3€KTi OOJIBIN Kalyaa.

3. Mexmenmepde xcoba a0icin Konrdauwy: MekTentepae xko00a omici KeHiHeH eHrizimyae. by
OMIiC OKYIIBLIApFa MOCEENEPIl NIy IiH TYpJll TOCUIACPIH KOJIIaHyFa MYMKIH/IIK 6epesii, COHBIMEH
KaTap oJap.ibl FRUIBIMH 3€pPTTEY HaFablIapbiHa yhpeTteai. XKoba omici apKbUTbl OKYIIBLIAP/IBIH ChIHH
oiinay KabineTTepi, menrimM KaoblIIay1arbl CEHIMIUTIT MEH aKIapaTThIK CayaTThUIBIFBI apTaIbl.

4. Kawvikman 0inim Oepy dicone aknapammoly mexuono2usiap: Ka3ipri yakpITTa akmapaTThIK
TEXHOJIOTHSIIAP/IbIH KapKBIHIBI TaMybl OUTIM Oepy jKyleciHe jkaHa MYMKiHIikTep Oepemi. 2020
*bUTbl KazakcTanma 6acTanFaH KallbIKTaH OKY TOKIPUOEC! OKYIIBLIAP IbIH KOMITBIOTEPIIIK CayaTThI-
JBIFBIH apPTTHIPBI, OipaK OCHI Opaiifa (YHKIIMOHAIABIK CAyaTThUIBIKTHI JAMBITy YIIH KOCHIMIIIA
OMiC-TOCUIIEp MEH PeCypCTapAbl €HI13y Ka)KETTUIIr TybIHAA b,

Marepuanaap wmen omicrep. Kaszakcran wMeH gameiran engepaid  (mbicansl, AKI)
KAIIBIKTBIKTAH ~OKYZIbl  CaJBICTBIpYFa apHAJ-FaH CTAaTUCTUKAIBIK MoamiMertepai  (1-kecte)
KepcerinreH [3,4].

Kecre 1 - Kasaxcman men AKII-1oiy KaublKmoviKman 0Kyobl CaIblCmMbipy

Kepcetkimrep KazakcTtan AKII

IMangemust kesinge ka- | 100% wmexrenrep en KOO | 100%  mexrentrep wmen KOO

ITBIKTaH OKBITYFa KOITy | KambIKTaH okyFa kemTi (2020) | xameikTad okyra kK 1mTi (2020)

Kambikran OoKpITyFa | 99% wmekren okymbuiapsl MeH | 90%-man JKOFaphl MEKTeI

KaThICYIIbLJIAP CAHBI

crynenrrep (2020)

OKyIIbLIaphl MeH cTyaeHTTep (2020)

HHTEpHETKE KOIIKETIM-
nimik (Kama)

90% xoHE 0/1aH JKOFapHI

95% >koHE oJ1aH KOFapbI

WnTepHeTKE KOMDKETIM-
JUTIK (aybLi)

50%-naH ToMeH

90%-n1aH KOoFapsl

Kambiktan okpiTy miaT- | Google  Classroom, Zoom, | Google Classroom, Zoom, Microsoft
(hopMmasapsl BilimLand, Moodle Teams, edX, Coursera
[Inarpopmanapapiy koi- | Terim  Hemece — Oromkerrik | KeHiHeH — KomokeTimi, opTypIi
KETIMILTIT wiaThopmanap miathopM  J1ap

OKBITYABIH THIMILTIT] 60%-man actam oKymbuTap Ka- | 85%-maH JKOFapbl OKYIIbLIAp

HaraTTaHAPJIBIK JICT OarajaraH

KaHaraTTaHAPJIBIK Jien OarajaraH

KammbikTan OKBITY HOTH-

OKyupIapAblH TOH € JereH

Kampiktan oKy  wmiMai OOJIIBI, OKY

xenepi KBI3BIFYIIBUIBIFBl  TOMEHJACTEH, | OaFraapiamManapsl KOIIITIKKEe
Oi1iM camachel ocep eTTi KOJDKETIM/I1

Kamblkran — OKBITyJarsl | AYBUIIBIK XKepiiepae UHTepHeT- | TeXHUKanblK — MH(PaKYpPHUIBIMHBIH

KeJeprinep TiH HaIIApJbIFbl, TEXHHUKAJIBIK | )KOFapel JeH eHi, Oipak Keioip

KYpaJIapAblH TalIIbUTBIFBI

afiMaKTapa KABTHABIKTAP O0JIIbI
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Kambikran ok Tyra ap- | ¥ArTelK OUTiM  MUHMCTpAiriHig | Onemaik mnargopmanap (Coursera,
HaJIFaH pecypcrap margopMacsl (BilimLand), | edX, Microsoft Teams)
Zoom

o /[Ilnmepnemxe Koaxcemimoinix: KazakCTaHHBIH aybUIAbl KEpJIEPiHJE WHTEPHETKE KOJDKETIM-
aimik onci3 6onranbl Oenrini. AKII-Ta Oy mocene keOiHece MICIIUITEH KOHE HHTEPHETKE KOJIKe-
TIMJIUTIK aybUIIIBIK XKEepIIepe 1€ dKOFaphl ICHIeHIe.

o Kawwvikman oxvimy niaamgopmanapul: Kazakcranma, ocipece aybUINBIK aliMakTapia, TETriH
Hemece Or0UKeTTIK uatdopmanap ken koinansiiaasl. AKIII-ta, kepiciHie, OHJIalH OKBITY YIIiH
oneMiK AeHreiaeri 6itim 6epy riatdopmanapsl KeHIHEH NaiiaIaHbLIa bl

o Kawwixkman oxvimyoviy muimoiniei: AKII-ta KamblKTaH OKy yieci OYpbIHHAH IaMbIFaH,
COHJIBIKTAH OKYIIIBUTIAP MEH CTYJECHTTEP/IIH KaIllbIKTaH OKyFa OeiiMenyi Te3ipek oonrad. Kazakcranmga
OyJ1 mpotiece jkaHa OOJFaHIBIKTaH, OKYIIBUIAp MEH MyFaJIiM/IEP YILiH KUBIHIBIKTAp TYbIHIAAFaH.

Xumus cabarbiHAa QYHKIIMOHAIABIK CayaTThUIBIKTBI apTTHIPYIBIH OlpHeIe dic-Tociiaepi 6ap,
oJIapbIH apachlHa Xko0a 9Mici, KeHc-CTaau, FRUIBIMU TIXKipuOenep MeH aKNapaTThIK TEXHOJIOTHsI-
JlapApl KOJAAaHy MaHbI3Abl OPBIH anafsl [5,6].

- XKoba omici: OKymbuIapra FUIBIMU 5K00a Kacay apKbUIbI OJIapIbIH XUMHUS TIOHIHE JIeTeH KbI3bI-
FYUIBUIBIFBl apTTHIpbUIaABL. By onic oKymiblapra HaKThl MpoOjemanapibl 3epTTey, MIenimMaep
YCBIHY JKOHE FBUIBIMHU TXipuOenep Kyprizy MyMKiHzirin Oepeni. XKoba omiciH KoJIAaHy apKbLUIbI
OKYIIIbUIAp ©3ACPiHIH OUTIMAEPIH TOXKIpUOEne KoJlaHa OTHIPHIN, (YHKIIMOHAIIBIK CayaTThUIBIK-
TapblH apTTHIPAIbL.

- Ketic-ctagumi tanmay: Xumus cabarblHIa OPTYPJ MPAKTHKAIBIK JKaFdaiaapabl TaIKbUIAY —
OKYIIBUIAPJIBIH MpoOiieManapabl ey JaFablIapblH TaMbITyFa MYMKiHIIK Oepeni. Kelic-cragumi
Tajaay d9/1iCi OKYIIBIJIAPABIH CHIHH OWJIAybIH, IICIIIM KaObUIaay KaOlJIeTiH TaMbITaIbl.

- FeisivMu ToxkipuOenep: XuMus MoHIHAETT TOXKipuOenep oKyIbUIapAblH TEOPUSIIBIK OlTiMIepiH
ic Ky3iHAe KonmaHyra MyMKiHAik Oepemi. CoHbIMEH Katap, Oy odiC OJapIblH TKIpUOETiK
JarIbIIapblH, FEUIBIMU 3€PTTEYJIEpre KbI3bIFYIIBIIBIFBIH apTThIpalsl [7,8].

- Axmaparteik Texnosorusiap (AKT): Kazipri 3amanga oKy mporeciHae akMmapaTThIK TEXHO-
norusimapasl Konnany ete maHbi3ael. AKT Kypammapbl oKyIibUIapra XUMUSL TIOHIH OKBITY Oapbl-
ChIHIA TYpPJl BHU3yajdu3alUsjiap MEH HMHTEPAaKTHBTI TarcChlpMajiap apKbUIbl MaTepUaibl >KaKChl
MEHrepyre MyMKiHJIIK Oepei.

Horuxkenep. Kazakcrannarsl GyHKIMOHAIIABIK CAyaTTBUIBIKTBI apTTHIPY OarbITHIHIA OipHEIIe
mapanap >Ky3ere achipbuTyaa:

1. JKoeapwl oKy opwinoapvinoa unHosayusslk oiniv 6epy: Kasipri yakpITTa emimizie Kon-TereH
KOFapbl OKY OpBIHIApBl JEeMIIK AeHreineri OiniM Oepy xkyienepiHe keuryae. by OarpiT-Tarbl
HETI3r1 MakcaT — CTYASHTTEpPre FhUIBIMU >KaHAJIBIKTApIbl UTEPYTe >KOHE OJIapAbl KOCiOM eMipie
KOJIJaHyFa MYMKIHIIK Oepy.

2. Mexmenmepoezi STEM o6inim 6epy: STEM (Science, Technology, Engineering, Mathema-
tics) OimiM Oepy OarbITBIHAAFBI XKoOaap eniMizie KeHIHEH Tapaiyaa. byi GarblT OKyIIbLIapIbIH
FBUIBIMU, TEXHUKAJBIK, MHXXEHEPJIK >KOHE MaTeMAaTHUKAJbIK MoHAep OOMbIHIIA (YHKIIMOHAJIBIK
cayaTTBUIBIFBIH apTThIpyFa OarbiTTanran. STEM »xobanapel MeH Oarmapiamanapsl KazakcTanmarsl
OuTiM Oepy JKYHEeCiHIH carachlH KOTepyTe *oHe OKYIIbUIAPABIH 3aMaHayd €HOCK HapbIFbIHA OeHiM-
JenyiHe MYMKiHJIIK Oepei.

3. Topbue men oxwimy: XanblKapalblK TOXipuOere cyienin, Kaszakcranma mekrenrepae GyHK-
[IMOHAIIBIK CayaTThUIBIKTBI JAMBITY YIIIH OKBITY TOCUIIEpl KaHAPThUTyAa. MyFaliMaep OKYIIbI-
JapAbIH TeK TEOPHSUIBIK OUTIMJIEpPIH FaHa e€MeC, COHBIMEH KaTap oJapbl eMip/ae KOJIJaHy JaFabl-
JIapbIH JaMBITYFa epeKiie KoHI Oerye.

Tankpl1aynap. OJeMHIH KONTereH eJepiHae XUMHUS MoHI OKYIIbUIAPBIHBIH ()YHKIIMOHAIIBIK
cayaTTBUIBIFBIH apTTHIPy OaFbIThbIHIA TYpil Oaraapiamanap MeH oicTeMenep KOJJIaHBUIYAA.
Mpicanbl, OuHISHAUSHBIH O11iM Oepy KyHeciHe K00anblK OKBITY 9/IicTepl MEeH ()YHKIIMOHAJIIBIK
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cayaTTBUIBIKTHI IaMBITyFa epeKIle Ha3ap ayaapbiiaabl. by enne GiniM Oepy xkyieci OKyIbLIIapbIH
eMipMeH OaiJIaHBICTBIpA OTBIPHIN, OUTIM amyblHa OarbiTTanFaH. CTaTUCTUKAIBIK JEepeKTep OOWUBIH-
ma, OUHISHIUSATA XUMHUS TIOHIHIH OKYy OarmapiiaMachl OKYIIBUIAPABIH FHUIBIMH OICHAMAaHBI
urepyiHe, KpUTHKAIBIK Oilay KaOileTTepiH J1aMbITyFa MyMKIHAIK Oepeti.

Eypona enaepinme Kypri3iireH 3epTTeysiep HOTHXKeCIHAEe XuMus cabarblHAa (DYHKITMOHAIIBIK
CayaTThUIBIKTHI apTTHIpyFa OaFbITTAFAH TAIChIPMaJIap IbIH HOTHOKECT OOMBIHINA OKYIIbUIAPIBIH ITOHIIK
Ky3ipeTTiTikrepi aitapibikrail eckeH. Mpicaibl, PISA 3eprreynepi GoiibiHina, EyponaHbiH sxeTekii
MEKTENTEPiHIe XUMUsI cabaKTapblH OKBITY/IA yK00a OICTEPIH KOJAAHY OKYIIbLIAPABIH MPAKTUKAIBIK
JaFIBUTAPBIH apTTHIPAJIBI JKOHE OJIapAbIH CHIHM OijIay KaOUIeTTepiH JaMbITaubl [9-11].

Kazakcranma ga xumus moHi OO#BIHINIA (QYHKIIMOHAIIBIK CAyaTTHUIBIKTBI apTTHIPY YIIIH >KaHA
OKy Oarmapnamanapsl eHrizinyae. byn Oargapiamanapaa »o0aablK OKBITY MEH FBIIBIMH TOXKIpHOe-
Jepai KEHIHEeH KOJIJJaHy KO37e/IreH.

4. Xumus cabarbiHaa (pyHKIIMOHAIIBIK CayaTTHUIBIK TalChIPMAaapblH THIM/I1 KOJAAHYABIH HOTH-
xKerepi

Xumust cabarbiHaa (YHKIIMOHAIIBIK CayaTTBUIBIK TaIlChIPMAJIAPBIH KOJIIAHY OKYIIBLIAPIBIH
MOHMIK KY3IPETTUIIKTEpIH apTThIpyFa BIKHan ereni. OKyIIbUIap TEK TEOPUSUIBIK OLTIMII emec,
COHJIali-aK OHBI TPAKTHKaZa KOJIaHy JaFablIapblH na urepemi. JKoOanblK omicTep MeEH Keic-
CTaAWIl Tajaaay dAiCTepi OJIapAbIH FHUIBIMH 13/ICHICIH, CHIHU OWJIay KaOUIETIH apTThIpaabl. 3epTTey
HOTIOKeIepi OOMbIHIIA, XUMUSI Ca0aFbIH/IA KOJIAHBUIATHIH (DYHKIIMOHAIIBIK CayaTThUIBIK TarChIp-
Majiapbl OKYIIBLIAPIBIH MTOHTE IeTEH KbI3BIFYIIBUIBIFBIH aPTTHIPHIIN, OUTIM/TI THIMJII MEHTepYyTe MYM-
KIHIIK Oepei.

KopsiThinabl. Kazakcranna OuniM Oepy >KyHeciHiH >KaHapThUIybl MEH JaMbITYAAFbl HET13Ti
OarpITTapaAbIH Oipi — (PYHKIIMOHAIIBIK CayaTThUIBIKTBI apTTHIPY OOJBIN TaObUIabl. Byl TYKBIpHIM-
JamMa OKYIIBUTIApIbIH TEK TEOPHSUIBIK OLTIMIIEpiH FaHa €MeC, COHBIMEH KaTap OJIapAblH KYHJIIETIKTI
eMipJie THIMI KOJJaHy JaFabLUIapblH KaJIbIITACTRIPYFa OarbITTainFaH. Ka3akCTaHHBIH OJICYMETTIK-
SKOHOMHMKAJIBIK JIaMYBI YIIiH (YHKIIMOHAIIBIK CayaTTBUIBIKTBIH YKOFaphl JICHICHi epeKIle MaHbI3Fa
re, OUTKEHI 0J1 KOFAaMHBIH OapJIbIK calajiapblHIa OLTIKTI )KYMBIC KYIIIH JaspiayFa bIKIad eTe/Il.

JKanammma onic-Tocinaep/ii KOJaAaHy apKbUIbl OKYIIBUIAPABIH MOHIK KY3IpeTTUTIKTEpiH apTThIpY,
OJlapJibl FBUIBIMFA KBI3BIKTBIPY JKOHE 6OMipJe Ke3JIeCeTiH Maceleepi Ienryre paspiay —
Kazakcranmarbl 6i1iM Oepy >KyHeciHIH MaHBI3bI MIHACTTEPIHIH Oipi. XaJbIKapaiblK TOKIprOe MEH
CTaTHCTUKAIIBIK JEPEKTEP KOPCETKEHIeH, MYHIAN diCTep OKYIIbLIAPAbIH (QYHKIIMOHAIIBIK CayaT-
TBUIBIFBIH TAMBITYFa YKOHE OJIap/IbIH O9ceKere KaOlIeTTUTITIH apTThIpyFa bIKnai eteai. Kasakcranmga
XUMUSL TIOHI OoWbIHIIA (YHKIIMOHAIABIK CAayaTTBUIBIKTBI apTThIpyFa OaFbITTalFaH >KYMBICTAp
JKaIIFachlll Keneni. byn mporecc emimiziH OutiM Oepy KYHECiHIH KaHFBIPYbl MEH XaIbIKapaJbIK
OLTIM KEHICTIr1HEe MHTETpaIusIaHyIbIH MaHbI3IbI KagamMbl 00JbIN TaObLIaabl. OKYIIBUIAPABI OMIpIC
KOJIJTaHyFa OOJaThIH JaFAblIapMeH KapyJaaHAbIPY, OJapIblH FBUIBIMFA JIETCH KBI3BIFYIIBLUIBIFBIH
08Ty, COH/IAM-aK IIeNIM KaObuIgay *KoHe 3epTTey JaFIbUIapblH JaMbITy apKbelibl Kazakcran 6oce-
Kere KabiJIeTTi, cayaTThl YpIIaK TOpOUeel mbIFapa anajbl.

KopbeIThIHIBUIAN Kelle, XUMUS cabarblHIa (PYHKIIMOHAIIBIK CAyaTTBUIBIKTBI apTTHIPy OKYIIbI-
JMapJbIH ONEeMIIK OUTIM KEHICTITIHJE 63 OpHBIH Ta0yblHAa KOMEKTECE[l, OJapJblH eMipre [ercH
JANBIHBIFBIH KYIICHTE I )KOHE SJJTIIH IKOHOMHUKAJIBIK JIAMYBIHIaFbl MAHBI3/bI POJIIH apTThIPAIbI.
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HEI'I3I'T MEKTEIITE XUMHWAHDbI OKBITY YAEPICIHAE OKYIIBIJIAPT A
FBIJIBIMU-/ KAPATBIJIBICTAHY ¥TBIMIAPBIH KAJIBIIITACTBIPY

Anoamna

Makanaia FeUTBIMH-)KapaThUIBICTAHY YFBIMIAPBIH HET13T1 MEKTenTe «XHUMHs OKY MOHI apKbLUIbI
KQJIBIITACTBIPY MYMKIHIIKTEpl KAapacThIPbULABI. XUMHS TIOHI OKYIIBUIAPABIH TaOUFaT KyObLIBIC-
TapbIH TEPEHIPEK TYCIHII, FRUIBIMHA TYPFBIJaH Oarajayra MyMKIHIIK Oepeni. FriapiMu-xapaTsuibic-
TaHy YFBIMIAPBIH KaJbIITACTHIPYJa XUMUSHBIH JKETCKII OiCi PETIHIAEC XUMHSUIBIK SKCIIEPHUMEHT
TaHIaIl ATBIHIBI. XUMUSUTBIK SKCTIEPUMEHT MIOHIIIK OKBITY HOTHIKEIIEpiH aly/ia FaHa eMec, COHBIMEH
KaTrap METaloHAIK HOTIDKENIepre KOJ JKETKI3yJe >KOHE FhUIBIMHU-KApaThUIBICTAHY YFBIMAAPBIH Ka-
JBIMTACTRIpYIa OlpKaTap Mocemenepi menryre MyMKIHAIK Oepei. 3epTXaHalbIK dKCIICPUMEHTTED
OKYIIBLIAP/IBIH FHUIBIMU-KapPAThUIBICTAHY OaFBITBIHIAFBl METAMOHMIK TalChIPMAIApAbI STy MEH
opTypii (opmanga YCHIHBUIFAH aKmapaTrieH >KYMBIC ICTey KaOUIeTiH TEKCEPETiH NPaKTHKAJBIK,
CUTYAIUSIIBIK, YIKCIIEPUMEHTTIK, KaJIbIITACTBIPYIIIBI, TUATHOCTUKAIBIK KOHE 0acKa TaHBIMJIBIK Tarll-
ChIpMAJIap/Ibl OPBIHJIAY apKBLIBI KY3€re achIpbuIaibl. KanbImTacThIpyIIbl TalichipMaiap OKyIIbIIap-
IIBIH JIOTUKAJIBIK OWJIAybIH, IIBIFAPMAIIbUTBIK KaOlIeTTEpPiH, SKCIIEPUMEHTTIK IaFIbLUIapbIH JaMbl-
TyFa, aJl JUATHOCTHKAJBIK CHUIATTAFbl TalChipMasap KalbIITACTRIPYIIBI TAlICHIpMaTapAbl TEPEHIe-
Tyre apHajraH. Makajiaja OKyIIbUIap OCHI TariChlpMaliap HeTi3iHe KOHICHTPAIUs, CalallblK Peak-
1Us KOHE OeliTapanTaHAbIPpy YFBIMIAPBIMEH TAHBICA/IBI.

Tyiiin ce3mep: 2bLIbIMU-IICAPAMBLILICMARY Y2bIMOAPbl, XUMUSILIK IKCHEPUMEHM, KaTblNmac-
MBIPYUbl MANCLIPMALAD, OUACHOCTIUKATBIK MANCLIPMALAP, OKYULbL.
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®OPMHUPOBAHME Y YUAIINXCA NOHATUIA ECTECTBO3HAHMUSA
B NIPOLECCE ITPEIIOJABAHUA XUMHNHU B OCHOBHOMU HIKOJIE

AnHomayus

B crathe paccMOTpeHBI BO3MOXKHOCTH (OPMHUPOBAHMS TMPEIACTABICHUN O HAydHOM U
€CTECTBO3HAHUY B HAUAILHOM IIIKOJIE Yepe3 MpeaMeT «XuMush». [IpeaMeT XuMus TI03BOJISET yJaruMcst
TJTy0’Ke TOHSTH SIBJICHHS TIPUPOJIBI U OIICHUTH MX C HAYYHOH TOYKH 3pEHHS. XUMHUYCCKUHN IKCIICPUMEHT
ObUT BBIOpaH BEAYIIAM METOJOM XUMHHM B (OPMHUPOBAHWUHM TIPSACTABICHUH O HAyYHBIX H
€CTECTBO3HAHUSIX. XUMHUYECKUI AKCIIEPUMEHT TIO3BOJISICT PEUINTh P/ 337a4 HE TOJIBKO B MOTYYCHHH
PE3YIIbTAaTOB IMPEIMETHOTO OOYUCHHS, HO W B JOCTIDKCHHH METaIUCIMIUIMHAPHBIX pPE3yJbTaTOB U
(hopMHUPOBaHUY KOHIICTIIIUI HAYYHOTO M €CTECTBO3HAHUS. JIabopaTopHbIe SKCIEPUMEHTHI TPOBOISTCS
IyTEM BBIMOJHCHUS MPAKTHYCCKUX, CHTYAIIMOHHBIX, SKCIICPUMECHTAIBHBIX, (POPMUPYIOIINX, THATHO-
CTUYECKUX W JIPYTUX IO3HABATENBHBIX 3aJJaHWH, TMPOBEPSIONINX CHOCOOHOCTh CTYACHTOB pelIaTh
METAIUCIUIUTMHAPHBIC 33/1a4d TI0 HayYHBIM M €CTECTBEHHBIM HayKaM M paboTaTh ¢ MH(popMarmei,
MIPE/ICTABIICHHOM B pa3NuYHbIX (Gopmax. dopMaTHBHBIC 3aJaHUs TPETHASHAYCHBI I Pa3BUTHS
JIOTUYECKOTO MBIIIICHHUS, TBOPUYECKUX CIIOCOOHOCTEH M IKCIIEPUMEHTAIBLHBIX HABBHIKOB yUAIIUXCS, a
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JMArHOCTUYCCKUE — U YIIyOJieHus (popMUpyROIMX 3amad. B craThe CTYICHTBHI MO3HAKOMSTCS C
MOHSATHSMH KOHIICHTPAIIMH, KAYECTBEHHOW PEaKIINK U HEUTpaIH3alii HA OCHOBE ITHX 33/1a4.

KaroueBble cioBa: EcmecmeeHHOHAYYHASL NOHAMUSL, XUMUYECKUL IKCNEepUMeHm, Gopmupyio-
wue 3a0anust, OUACHOCMUYeCKUe 3a0aHUsl, Y4eHUK.

Z. Pysbay '* " | B. Shagraeva'
!South Kazakhstan Pedagogical University named after Uzbekali Zhanibekov
Shymkent, Kazakhstan
*e-mail: zere.rysbay@mail.ru

FORMATION OF STUDENTS' CONCEPTS OF NATURAL SCIENCE IN
THE PROCESS OF TEACHING CHEMISTRY IN BASIC SCHOOL

Abstract

The article considers the possibilities of forming ideas about scientific and natural sciences in
primary school through the subject "Chemistry". The subject of chemistry allows students to better
understand natural phenomena and evaluate them from a scientific point of view. A chemical
experiment was chosen as the leading method of chemistry in forming ideas about scientific and
natural sciences. A chemical experiment allows solving a number of problems not only in obtaining
the results of subject teaching, but also in achieving metadisciplinary results and forming concepts
of scientific and natural sciences. Laboratory experiments are carried out by performing practical,
situational, experimental, formative, diagnostic and other cognitive tasks that test students' ability to
solve metadisciplinary problems in scientific and natural sciences and work with information
presented in various forms. Formative tasks are designed to develop logical thinking, creativity and
experimental skills of students, and diagnostic ones are designed to deepen formative tasks. In the
article, students will become familiar with the concepts of concentration, qualitative reaction and
neutralization based on these tasks.

Keywords: Natural science concepts, chemical experiment, formative tasks, diagnostic tasks,
Student.

Kipicne. Kazipri ke3ae oKymbuIapsl OKbITY HOTHXKECIHIE MEHTEPIeH 1C-OpEeKET Typ-Jiepli MEH
oNlapIbl MEHrepy HACHreiyiepi MaHbI3Ibl KOPCETKIMTEepAiH Oipi Ooibim TabbUIambl. Mare-MaTHKa
YKOHE FBUIBIMH-)KapaThUIbICTaHy OuTiM camachl Xanbikapainblk TIMSS sxone PISA 3eprrey-nepinme
Kysere aceIpbutanpl. OKYyNIBUIAPABIH MaTEMATHKAJBIK JKOHE FHUIBIMU-KApAThUIBICTAHY IOHJEPIH
OKy Ke3iHJE€ MEHIepreH IC-opeKeT TYpiH OcChl OLIiM Oepy camachlHIArbl OLTiM canachIHBIH
KepceTKIITepiHiH Oipi peTiHae Kapacteipyra 6omansl. TIMSS 3epTreynepinae xKypri3ijreH AaFabl-
Jlap OKY-TaHBIMJIBIK OPEKETTEPiH YII TOObIHA OesiHe l: GakTUTIK OUTIM/II )KaHFBIPTY, TYKBIPBIM/Ia-
MaJIbIK TYCiHY, ce0Oen-cannap OaillaHBICBIH OpHATY koHe Tannay. PISA tanceipmanapbiaia OKyIIbI-
JIapJbIH MAaTeMAaTHKAJBIK YKOHE FHUIBIMU-KApaThbUIBICTAHy OULTIMI ecenTep/l menty Ke3iHae Oaiika-
JaTbiH (YHKUMOHAJBIK CayaTThUIBIKTBIH YII BIKTUMAJ JEHrediHiH OipiHe >XeTyiH Ke3aeumi.
Bipiamn meHred TaHbIC >KaFaaia, YIIIHII JEHTeH Ke3JIeMCOK FhUIBIMU-TEXHUKAIBIK JKaFaaiiapaa
memiM KaObulayra HerizienreH. MeMIICKeTTIK eMTHUXaH MeH YIITTHIK OipbIHFall TecTiieymeri
HETI3T1 JEHTeWIIIK TarchlpManiap PEenpoOAyKTHUBTI OpPEKETTEpAl OpBIHIAY MaFAbUIaphblH MEHrepyre
apHaiFaH. AJ, KYpJAesi JEHIeWIiK TarnchblpManapablH KOMEriMeH OKYyIIbUIAp aylfaH OuTiMzaepi MeH
JaFIbUTApbIH KE3ACMCOK JKaFaaiiaa Koyana 01yl Oaramanans [1].

Enimizneri opra OiniM Oepy »KyHeci FhUIBIMH-KapaThUIBICTaHY OUTIMIEPIHIH aWTapiIbIK-Tail
KOJIEMIH KaMTHJIbI, OJIApABIH KAJIBINITACYbl HET131HEH FHUIBIMU-KAPaThUIBICTAHY TOHACPIH: (U3HKa,
XUMHsI, OHOJIOTHS, TeorpadusHbl OKy/Aa KYy3ere achIpblaajbl. XUMHs FBUIBIMH TYHHE-TaHBIMHBIH
Heri3i 0oJjila OTBIPHIN, OJAPABIH apachlHAa >KETEKIIl OPBIH aliajbl. T 'BUIBIMU-XKapaThI-JIBICTAHY
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YFBIMApBl K€3 KEJIreH FhUIBIMU-KapaThUIBICTAHY TEOPHUSCHIHBIH Heri3i Oonbin TaObuiagbl. byn
MocesieH1 ncuxonorrap, nexarorrap MeH oxickepiep (ILS.I'ansnepun, B.B.JlaBbinos, 10.M./luk,
C.E.Kamenenxuii, A.H.JleontheB, M.H.Ckatkun, A.B.YcoBa xoHe T.06.) 3eprremi [2-8].
OKyIIBIHBIH HMHTEUICKTYAIIBIK JaMybl FBUIBIMU-KAPATBUIBICTAHY YFBIMAAPBIH KaJBIITACTBIPY
omicremecine 6ainansicTol (B.B.JaBeinoB [3], B.I'.PazymoBckuii [9], M.H.Ckatkun [7], A.B.YcoBa
[8]). IL.A.T'anpniepun [2], E.H.KabanoBa-Memnnep [10], A.H.JIeoutbeB [6] xoHE OacKamapbl HAKTHI
OKYy MaTepHajblH MaiifjaiaHa OThIPBIN, YFBIMAAPbl MEHI€PYIiH KeHO1p MCUXOIOTHUSIIBIK 3aHAbLIBIK-
Tapbl MEH IIApTTapbIH aHBIKTaAbl. ONapIblH KYMBICTAPBIHIA alFaH OUTIMIH ic )KY3iHIE KOJiJaHa
OUIreH OKYIIIbI YFBIM/IBI MEHI€PTeH OOJIBIN ecenTeNeTiHIH KopceTTi. EKiHII )KaFbIHaH, YFRIMIAP/IbI
MEHIepy MpOIeci HAKThI FHUIBIMH-KAPATHUIBICTAHY YFBIMIAPBIH MEHrepyre OarbITTalFaH ic-ope-
KETTIH OpTYpJl TYpJepiH YHUBIMAACTBIPYIbl KaMTHUIbl. FBUIBIMU-)KapaTbUIBICTAHY YFBIMAAPBIH
OKBITl, MEHI'€PY apKbUIbI OKYIIbUIAP 3aMaHAyH TEOPHUSUIAPFAa HETI3ENTeH MHKpPO-, MAKpO- KOHE
Mera-oJIeMHIH KOITereH KYOBUIBICTApbIH KAMTHUTBIH OJIEMHIH FHUIBIMU-)KApaThUIBICTAaHY OCHHECIH
amaapl. FeulbIMU-KapaTbUIbICTaHy YFBIMIAPBIH MEHIepY OKYIIBUIApIbl Ka3ipri eHAIpiCTIH JUHA-
MHUKAJIBIK OJIEMIMEH TaHBICTHIPAJIbI KOHE FHUIBIMU-TEXHUKAJBIK MPOTPECTIH HETI3r1 MoceleepiH
3eprreiini. Kenreren 3eprreynep kepceTkenae [11], MekTen OKymIbUIapbIHBIH KOMIILIITT YFBIMIAP
Typasbl OiTiMIl popMaIbasl TYpae urepeai: onap Oenrim Oip YFRIMIAPIbI dKaHFBIPTA allajbl, OipaK
OCBHI YFBIMJIApFa HETI3NIEJTeH Ke3 KEJreH OPEKeTTI OPBIHJAy HEMece OJapJbl eCenTep/i IIenryae
KOJJIaHy KHBIHFa COFaJbl. FBUIBIMHU-KapaThUIBICTAaHy YFBIMAAPBIH KaJBIITACTBIPY MPOLECIHAE
XUMUSIHBIH 0acka FhUIBIMAApA KOJNJAHBUTYBIH CYpPETTEHTIH MbICATIap KENTIpinm KaHa KOWMaii, exi
HeMece OJIaH Jla KeIl MoHIep OOWbIHIIA OUTIMHIH CUHTE31H KaMTaMachl3 €TETIH KipIKTIpIITreH cabak-
Tap/abl NalbIHIAY KOHE OTKI3Y YJIKEH MaHbBI3Fa He.

Kerekuri capammbsuiap To0s1 (FO.M.J{ux [4], B.H.Ky3uenos [12], B.A.OpnoB [13] xoHe T.06.)
o3ipJiereH FhUIBIMU-KapaThUIBICTaHy OUTIMHIH KaHa TYKbIPhIMIaMachl MEKTENTET1 FhUIBIMU-Kapa-
TBUIBICTAHYy OUTIMHIH KeJleci KYPBUIBIMBIH VCbIHAIBL: «JlyHHeTany» Kypcbl (1-4 cwIHBITITAp),
«KapatpuipicTany» Kypchl (5 Hemece 5-6 CHIHBINTap) XOHE MOHAIK OHoJorus Kypcel (6-9
cerHbInITap xkoHEe 10-11 ceiHbINTap), DUszuka Kypesl (7-9 ceiabimTap xoHe 10-11 chiabImTap), XUMUS
Kypcel (7-9 combinTap sxkoHe 10-11 cepimrap). Ochinaifmia, KipiKTIpUIT€H KypcTapiabl OKY
OacTaybIlll MEKTEIITE, HETI3T1 MEKTENTIH 5 HeMece 5 — 6 CHIHBINTAPBIHA JKOHE OpTa MEKTENTE JIe
KapacTelpbUIFaH. OCBbl KIpPIKTIPUITEH KypCTapAbl OKY OapbIChIHIA OKYIIbUIAP HETI3r1 FHUIBIMU
TYKBIpBIMIAMAJIApbIH Kacail Oactaiiipl. Herisri mekrenTte >koHE TYMaHUTApJBIK eMec OeiHferi
KOFapbl CBHIHBINTApJa FHUIBIMU-KAPAThUIBICTAHY FHUIBIMIAPBIHBIH TYCIHIKTEpPl TMOHIIK FHUIBIMU-
KapaThUIBICTaHy KYpCTapbIH OKY OapbIChIH/1a KaJIbITACAIbI.

FrutbIMu-skapaThUIbICTaHy YFBIMIAPBIH KAMBINTACTRIpYaa Ka3akcTaHIBIK omicKepepiH YIKeH
yneci 6ap. OnapabiH FBUIBIMHU 3€PTTEYJIEpl MEH MEAaroruKajiblK eHOEKTepl >KapaThbUIBICTAHY TOH-
JIepiH OKBITY dficHaMackiH naMbITThL. C.belicenOaeBa [14] sxapaTbuibicTaHy MoHAEpi OOMBIHIIA OKY
MPOIIECIH THUIMJII YHBIMIACTBIPY MEH OKYIIBUIAPIBIH TAHBIMJBIK OCJIICEHIUIITIH apTThIpyFa apHall-
FaH OJiC-ToCiAepAl 3epTTereH raubiM. OHBIH €HOCKTEPI MEKTEI OKYIIbUIAPhIHA FHUIBIMH-KapaThI-
JBICTaHY YFBIMIIAPBIH TYCIHYT€ JKOHE JaMbITyFa apHainraH. M.MykanoB [15] omickep raibiM
PETIH/E FHUIBIMH-KAPAThUILICTAHY YFBIMIAPBIH KATBIITACTRIPYAa TaOUFATTaHY MOHICPIHIH OKBITY
olicTeMeciHe KaThICTHI OipHemie eHOekTep »kazfraH. OJ OKy MPOIECIHIE TOXKIPUOETIK KYMBICTAp
MEH 3epTTey OMICTepiH KOJNIaHYIBIH MAaHBI3IBUIBIFBIH aTan oTTi. OChl FABIMAAPABIH EHOCKTEepi
Kazakcranaa FpUIBIMU-)KapaThUIBICTAHY YFBIMIAPBIH OKYILIbUIAPFa THIM/I TYPAE JKETKI3Y, OJap/IbIH
FBUIBIMM KO3KapachlH KAJBIITACTHIPY JKOHE TXKIPUOENIK KYMbICTAp apKbUIbl OUTIMII TepeHIETY
MaceJieNiepiHe YIIKEeH Yiiec KOCTHI.

[Icuxo-megarorukanslK ofeOHeTTepal Tangay OapbIChIHAA KACOCHIPIMACPAIH MCUXOIOTUSIIBIK
epeKmemKTepin 3eprret kene, 10-15 xac apaibIFbIHIAFBl OKYIIBIIAPIBIH TICUXUKAJIBIK JTaMYbIH-
Jarbl albIPMAIIBUIBIKTAp KaHJaW JKarjaiia maijga OoJIaThIHBIH aHBIKTaNAbl. OKymsuiap 7-9-
ceiabinTapaa (13-15 sxac) Oenridmi Oip FHUIBIMM TYCIHIKTEp XYHECiH Hrepimn, OUTIMHIH HeTi3iH
KaJlaiiibl, COHBIMEH KaTap, OKYyILIbUIap TaOuraTTa OOJBIN >KaTKaH MpPOLECTEepl, OHJIaFbl alaMHBIH
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peJii MEH OPHBIH TYCIHE 0acTai/ibl, TAOUFATTHI 3€PTTEYIIH TAHBIMIBIK KOHE TYMAHUCTIK MOTHUBTEPI
6aceiM Oostazpl. XUMUSHBI OKBITY YAEPICIHIE MOHAPAJIBIK OalaHbICTapIbl KY3€re acklpy mpooliie-
Machl OOWBIHINA TICUXO-TIEAArOTHUKAIBIK KOHE OHICTEMENIK oAeOMeTTep Il Tangay Oysl Mocemere
apHaiFaH eHOEKTep/liH KOMTIiriHe KapamMacTaH dJIi TOJBIK 3epTTeIMEreH.

®dusnka, XUMHs, OMOJIOTHS OKYJIBIKTapbIHIA KONTereH (akTiIiep MEH YFeIMIap Oipkenki Oepin-
MelIl. An oapael Katanman OasHAay OKYIIBUIAPIBIH MEHrepyiH KubIHIaTansl. [IpoOiemaHb
memyaiH Oip >KOJbl — MeJaroruKajblK MPAaKTUKaFra MHTETpalys 3JIEMEHTTEPIH €HTi3y: FhUIBIMU-
KapaTbUIBICTAaHy TYpajbl TYCIHIKTEpAl KaJbIITACTBIPY, KIPIKTIPUITeH cabakTapAbl J3ipiey KoHe
OTKI3y, oJap/ eIy Oenriii 0ip KyHeciH Kypy, cabakrapia MOHIMIIIK )KoHE TToHAPANIBIK OaillaHpICcTap
O0omy. MHTerpamus mporeci opTa MEKTENTe OKBITHIIATBIH (U3HMKA JKOHE OacKa FhUIBIMH-)Kapa-
TBUIBICTaHY MOH/AEPiIHIH cabaKTaCThIFl MEH OCBI HET13/Ie MOHAPANbIK OailIaHBICTHI XKY3€re achlpyFa
KKeTTI >karmail skacaiiapl. [loHapanbik OaiimaHbICTap OKBITYJA JKEKE TYJIFaFra, OHBIH TAHBIMJIBIK
JKOHE aJIaMIepIIUIIK acIeKTiJIepiHe KeIIeHI ocep €Ty (aKTOphl PETIHAE KbI3MET eTeil. XUMHs
KYPCBIHAAFbl HET13r1 FhUIBIMU-KAPaThUIBICTAHy YFBIMAAPHl PETIH/E «KOHLEHTPALMs», «CamalibIK
peakius», «OedTapanTaHIbIpy» YFBIMIAPBIH aiTyra Oonanwl. buomorus, reorpadwus, Xxumus,
¢u3nKa OKYIBIKTaphlH Tallfay, dPTYpii TaOUFU MpouecTep MEH KyObUIBICTApIbl TYCIHAIPY YILUIiH
koOlHece HeTi3rl YFeIMAAp NaiJallaHpUIafbl JIeTeH KOPBITBIHIBI jKacayFa MYMKIHAIK Oepi.
FoutbiMu->kapaTbuIbICTaHy YFBIMIAPABIH KaJNbINTaCybIH OipJIE€H )Ky3ere acblpy MYMKiH emec. by
YFBIMJIAP/IbIH Ma3MYHBI ©T€ KYpAemi, oHbl Oip cabakra, TinTi Oip TaKbIPBIITa KAMTY MYMKIH eMec.
byn macenere katbictel H.O. Menunnckas [16] xone A.B. YcoBa [8] yFeiMIapAbIH KaJabIITACYbI
¢bu3uKaHbl FaHa €MeC, COHbIMEH KaTap XUMHUSHBI, OHOJOTUSHBI, TeorpadusHbl OKbII YHPEHY
Ke3iHze OipHenie Kbl 00kl OipTe-0ipTe O00TYBI KEpEeK Jen ecenTteiii. FrutbiMu-xapaTbuibicTany
YFBIMJIAPbIH KAJIBINITACTBIPY MOCEINECIH IIenryae GpuU3nKa epeKile pes aTkapajabl, OUTKeH1 O0apIiblK
YFRIMAAPABIH MoHI (u3ukama non ambiiaabl. OKy ToHI peTiHAe OKyMIbUIapaa KOpIIaraH oJieM
TypaJibl TYTac TYCIHIKTEP TYFbI3aJbl, FHUIBIMH OUTIMHIH TYMaHHUCTIK MOHIH KOpCEeTe[l, IIbIFap-
MallbUIBIK KaOl1eTTepiH KaJbINTACThIpaabl JKOHE JIOTHKAJIBIK OWJIayblH NaMbITanbl. [loHapa-IbIK
OaiflaHBICTApP/IBI OpPHATY KOHE FHUIBIMU-KAPATHUIBICTAHY YFBIMIAPBIH KAIBIITACTHIPY apKBLUIBI
¢u3nKa Ma3MYHBIH HHTETpaALsuIay OUTIMII HEFYPIIBIM TOJIBIK )KOHE TEPEH MEHIepYTe bIKIAJ €Te/i.

Heri3ri mexTente XUMHSIHBI OKBITY KE€31HJE FhUIBIMU-KApaThUIBICTAHY YFBIMIAPbIH KaJbIITac-
TBIPY TOXKIPUOECIH Talay Keeciiel KOphIThIHIBI )kKacayFa MyMKiHIIK Ooepai [17]:

1) XUMUSIHBI OKBITY K€31H]I€ FHUILIMHU-KaPaThUILICTAHY YFBIMAAPBIHBIH KAJIBINTACY JEHT el KeT-
KUTIKTI )KOFaphbl eMec;

2) okympiap 0acka FBUIBIMU-)KApaThUIBICTAHY IOHACPIH OKY KEe31HJE OCHl FhUIBIMHU-Kapa-
TBUIBICTaHY YFBIMJAPbIH €pKiH KOJAaHAa aJIMaiIbl;

3) FBUIBIMU-KapaThUIBICTAHy MOHAEPIH OKY Ke3iHAe MHTErpalysl KYpriziIMeii >koHe MoHapa-
JBIK OaiiyIaHBICTap JKY3€Tre achbIpbUIMAaiIbL.

FouibiMu-xapaTbuIbICTaHy YFBIMIAPBIH KaJIBIITACTBIPYFa apHajFaH SKCIEPHUMEHTTIK cayajHa-
MaHBI TaJIJIay Ke31He MeaarorTep it KOmiIiri:

1) Heri3ri FEUTBIMU-KapaThIIBICTAHY YFBIMAAPBIH aHbIKTayAbl Olmmeiai (77%);

2) Oy YFRIMAAPABIH FRUTBIMH-KAPaThUTBICTAHY FRUIBIMIAPEI KaTapblHA JKATAThIH OCNTUIEpiH Ha-
iap akpIpatajbl JKOHE OJlaplbl KAJBINTACTHIPY Ke31HJE MoHapablK OalIaHbICTapbl eCKepMen i
(68%);

3) nenarorrepaid 84%-bl OKyIIbLIApJa FHUIBIMH-KAPATBUIBICTAHY YFBIMAAPBIH KaJIBIITACTHIPY
yAepiciHe THICTI KOHLT OeIMen/Ii;

4) yreIMIapabl KQJIBIITACTHIPY KE31H/I€ FHUIBIMUA-KAPaThIIBLICTaHY OLTIMIHIH HET13T1 9MIICTEePiH 03
cabakTapbIHIa KoJgaHOaas! (68%).

Heri3ri chHBINTapFa apHaIFaH FBUIBIMH-KapaTbUIBICTaHy MOHJEpl OoibIHIIA OKY Oarmapiama-
Japbl MEH Ke0ip OKYIBIKTap bl TAIAl KeJie MbIHAIall KOPBITHIHABI KacayFa 00iabl:

1) Gapyblk OKy MOHAEPIHIH I1mIiHAE TeK (u3uKa OarmapiaMaiapblHIa OKBITY MaKCaTTapbIHBIH
01pi OKyIIbUIApFa QJIEMHIH 3aMaHayH FRIIBIMU OCHHECIH JaMBITY KOHE 1prefil FhUTBIMU-KapaThLIbIC-
TaHy YFBIMAAPBIH KAIBINTACTHIPY OOJIBIT Ta0bLUIAIbL;
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2) colikec Oarmapiamanap OKYyIIBIIAPIbIH JHATECKTUKAIBIK-MATEPHUAINCTIK AYHUETAHBIMBIH Ja-
MBITYJIBI K©311ece 1e, Teorpadus, OMOJIOTHs, XUMHUSI TIOHACPiHIH NeAarorTepine HeTi3r1 FhUIBIMU-Ka-
paTbUIBICTaHy KOHIEMIUSIIAphl MEH SJIEMHIH 3aMaHay!u FhUIBIMU O€HECIH KaJbINTacThIpyFa KaThIC-
ThI TaJANTap KOMManIbl;

3) opOip moH TaOMFATTHIH KEKE CAJIACBIH 3€PTTEH Il JKOHE OUTIMIII JKaJIblUIay YIIiH 0ackKa IoH-
JepIiH uaesapblHaH OKIIayJaHFaH OChI IIOHTe TOH UJesyiap KOJIaHbLUIaIbl;

4) GarmapinamManapiaa *KalbuiaMa FeUTBIMUA-KapaThUIBICTAHy UICSIIAPhI HKOK.

XKorapbina aiiTbuFaHAApABIH OapibIFbl KapaMma-KaWIIbUIBIKTap Oap Jem KOPBITHIHIBI jKacayra
MYMKIHIIK Oepeni:

1) «KapatbuisicTanyy OuniM Oepy cajlachlHAAa OKBITBUIATBIH FBUIBIMHU-)KAPATBHUIBICTAaHY TYKbI-
pBIMJIaMalIapblH KAJIBIITACTBIPY MIHAETTEPl MEH OJIApJAbIH FbUIBIMU-KapaTbUIbICTAHY IOHJEPiHIH
MOHApaJIbIK OalJIaHBICTAPBIH KaJBINTACTHIPY/IBIH KOJIIAHBICTAFbl OICTEMECIHE >KETKIJIIKCI3 eHTi-
31Tyl apachIH/a;

2) >KapaThUIBICTaHy FBHUIBIMIAPBIHBIH WHTETPAIMACHI MEH ©3apa €Hyl MPOIECIiHIH KYIIeoi,
FBUIBIMU-)KapaThUIBICTAaHY KOHLIETILHSIIAPBIHBIH, 3aHJAPbIHBIH, TEOpUsIapbl MEH FbUIbIMHU-Kapa-
TBUIBICTAHY TIOHJIEPIH OKBITY 9JIICTEMECIHIH POIIiHIH apTybl, 9PTYPJIi OKBITY KypCTapbIHAA FHIIBIMU-
KapaThUIBICTaHy KOHLIETIIHUSAIAPbIHBIH OPTYPJIl HHTEpIPETaLUsIaHybIHA SKEJIIIT COFYbI apachIH/Ia;

3) FBUIBIMU JTYHUETAHBIMBI KaJIbIITACTBIPYAAFbl FBHUIBIMU-)KAPATHUIBICTAHY KOHIEHIIUSIIAPHI-
HBIH aTKapaTblH PeJli MEH Ka3ipri FhUIBIMU-KapaThUIBICTAHY MOHIEPIH OKBITYABIH MEKTEN TYJEK-
TEpiHIH JTyHUETAaHBIMBIHA €JIYCi3 ocepi apachIHa.

Ochl  KapaMa-KalmbuIbIKTap «Heri3ri Mekrente XWMHUSHBI OKBITY YAEpICIHAEC OKYIIbLIapFa
FBUIBIMH-)KAapaTbUIBICTaHy YFBIMIAPBIH KAJBIITACTHIPY» TaKbIPHIOBIHAAFBI 3epmme)y0iy 03eKminiciH
alKbIHIAN B

Oxky1butap apachlHa FUIBIMU-KapaThbUIBICTAHY YFBIMIAPbI Typalibl TYCIHIKTEP/Il KaJbIITACThI-
pyaa eckepy KaxkeT Oipkarap epekmenikrep O6ap. Ilemarortiq »eTeKUIuliriMeH yreIMIapabl Mak-
CaTThI TYPJE KaJIBINITACThIPYFa JCHIH aiFaH OUTIM opKaIllaH FeUIBIMU OiTiMre coiikec 0oma Gepmeit-
ni. ExiHIIiaeH, opra MEKTENTe FhUTBIMU-KapaThIIIBICTAHY MTOHEPIH OKY KE31HE KONTETeH FhUIBIMU-
KaPATBUTBICTAHY YFBIMIAPHIH aHBIKTAy KHBIHFA COFAIbI.

XUMHSTHBI OKBITY 12 FBUTBIMU-)KapaThUIBICTAHY YFBIMIAPBIHBIH KaJIbITITacy Ke3eHaepi [18]:

1-xe3en. Kopmaran QyHUEHIH HETI3T1 YFBIMIApbIMEH, KYOBLIBICTAPBIMEH, OOBEKTIIEPIMEH JKOHE
NPOIECTEPIMEH aJFAIllKbl TAHbBICY, OKYIIBUIAPIABIH «FBUIBIMFA JEHIHT1» HIesUIapblHa JKYTiHY
(«WKapatbuibicTany» Kypchl, 5-6 CBIHBITITAp).

2-xe3eH. [ToHapanbIK OalIaHBICTHI XKY3€re achlpy OaphIChIHA ATFaH OLTIMIIEPIH €CKepe OTHIPHITI,
¢usuka, reorpadusi, 6UONOTUSA, XUMUS TOHICPIH OKBITY KE€3iHZIE HETi3ri YFbIMIapabl KaJblITac-
TBIPY.

3-ke3eH. TbUIbIMU-)KapaThUIBICTAaHY YFBIMIAPBIH KipikTipy. OKyLIbUIApAbIH FRIMIAP TYypabl
TYCIHIKTEpiH JaMbITy (OipiKTipiiareH cabakrap, SKCKypcusiiap, KoHpepeHIusuap xoHe T.0.).

Heri3ri opra MekTenTe XUMMUSHBI OKBITY/Ia KapaTbUILICTAHY YFBIMIAPBIH KAIBIITACTBIPY SJICTe-
MECIHIH MOJEN MaKcammapowvl, MA3MYHObL, HbICAHOApP MeH 20icmepoi, KYpanoap MeH Hamudice-
J1epOi KaMTHUJIBI.

FoutbiMu->kapaTbulbICTaHy TY)KbIpbIMAAMallapblH KaJIBIITACTHIPY OAICTEMECIHJE KaJIbITaCThI-
PYIIBI KOHE JUArHOCTUKAJIBIK CHUIATTaFbl TallChIpMaliap kyieci a3ipiaeHai. Tanceipmanapabl a3ip-
ney OapbIChIHAA KAJBIITACTHIPYIIBI JKOHE JAMATHOCTHKANIBIK CHUMATTAFbl TalChipMaliap >KyHeciHe
KOMBUIATBIH TaJanTap aHbIKTaJIbl:

1) Taniceipmarnap XuMust KypChIHIa OYPBIH OKBUTFAaH MaTEPUANIBIH OAPIIBIK KOJIEMIH KAMTYHI KEPEK;

2) MIHAETTEPAIH Ma3MYHbI MEH OJap/bl OPBIHAAY 9/ICTEPl TY>KbIPhIMIAMAHbIH KAJIBINTACY JICH-
reiJIepiH aHbIKTayFa OaFbITTAybl KEPEK;

3) TanceipManapIbIH HaKThl TY>KBIPBIMBI MEH TaIlChIpMaJIap JKYHECIHIH Kypamzaac 0eiriri 60yl
KEpeK;
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KanbmracTeIpyiibl TarnceipMaiap OKYIIbLIAPIbIH JIOTHKAIBIK OWJIaybIH, IIBIFAPMAITBUIBIK Ka0i-
JETTEepiH, IKCIEPUMEHTTIK JaFIbUIapbIH JaMBITYFa, ajl IUAarHOCTUKAIBIK CHITATTaFbl TarichlpMalap
KOHIICHTpAIIUs, CalaJIbIK PeaKIusl >KoHe OelTapanTaHIbIpy YFBIMIAPBIHBIH KaJIBINITACY JCHTCHIH
aHBIKTayFa OarbITTANAIbI.

JInarHoCTUKAJBIK CUTIATTAFbl TAIllChIpMaliap KOHIIEHTPAIIUs, CAlaJIbIK PeaKIus *KoHe OeiTapar-
TaHBIPY YFBIMIAPBIHBIH KaJbIITaCy JACHTEHIepiH aHbIKTayFa OarbITTaFaH. Y FhIMIAPABIH KaJbII-
Tacy IEHTCIIEpIH JKOHE OJIapAblH CHMaTTaMalapblH aHbIKTay Ke3iHme A.H. MenuwHCkas meH
A.B.YcoBanbiH eHOekTepine 3 ke3eHre oeneni [11, 13]:

1-neHreit — penpoIyKTUBTI ACHTCH;

2-neHrei — OyJ1 YFBIMJIBI TAHBIC JKaFIaiaa KOJIAaHy;

3-nmeHreit — OyJ1 YFBIMIIBI CTAHIAPTTHI €MEC YKaFaaiaa KoJijaHay;,

4-neHreit — MIBIFAPMAIIBUIBIK JEHTel (TYCIHIKTI OpTYPIIi JKaFaaiiapaa KoJgany FaHa eMec, COHBIMEH
Oipre yipeHreH YrbIMIbI OUTIMHIH Oip calachlHaH €KIHIIICIHE aybICKaH/1a KOJIJJaHa alry KaOiieTi).

JIMarHOCTHKANBIK CUIIATTAFbI TallChIpMaJapFa CamalbIK KOHE CaH/IBIK TallChIpMaIapAbl KaTalbl,
OipaK oyap IBPUCTUKAJBIK CHITATTa OOJIMANIBI KOHE OJIApIbI OPBIHAAY OpKAaIllaH IMIEKTeYl 0O0JaIbl
[19].

3epmmey maxcamol: «XUMUS» TOHIH OKyJa OKYIIBUIAPIBIH FHUIBIMH-)KAPAThUIBICTAHY YFBIM-
JapbIH XUMHUSITBIK SKCIIEPUMEHT apKbUTBl KAJIBINTACTHIPHII, ©31H-031 JaMBITYFa JKOHE Y3/1KCi3 OLtiM
alyra JaWbIHABIFBIH KAJIBINITACTHIPYIIBI JKOHE JUATHOCTUKAJIBIK TallChIpMasiap apKbLIbl KaJbII-
TacThIPY.

3eprrey MarepuaJaapbl MeH JaicTepi. 3epTXaHAIBIK SKCIEPUMEHTTEP OKYIIbLIAPbIH
FBUIBIMU-)KAPaThUIBICTAHY OaFBITBIHAAFB METAMOHIIK TalChlpMalapIbl IIENIy MEH JpTypii
dbopmama YCHIHBUIFAH aKMapaTIeH >KYMBIC iCTEy KaOlJeTiH TEKCEPeTiH MPaKTHKAJIBIK, CUTYyaIlHs-
JBIK, SKCTICPUMEHTTIK, KAJBINTACTRIPYIIbI, THATHOCTUKAJBIK KOHE 0acKa TaHBIMJIBIK TarlChIpMaiap-
Il OPBIHZIAY apKBUIBI XKY3€re achIpbliaibl. KaabmTacThIpyIibl )KOHE AUATHOCTUKANIBIK TarchlpMa-
map eMipAiH mpoOJeMalnblK >KaFaaiIapblH TallayFa, KaKeTTI FBUIBIMH OUTIMAED JKUBIHTHIFBIH
aHBIKTayFa >KOHE OJIapJbIH aJaM MEH KOFaM WTUIIri YIIH KOJIAHBUIATHIH IApPTTapblH aHBIKTAI
yiipenyre xoa amajsl [20]. TemeHae oKylIIblIapAblH FEUIBIMU-XapaTbUIBICTaHy CayaTThIIBIFBIH J1a-
MBITYFa 9CEp €TETIH KaJIBITACTHIPYIIBI KOHE TUArHOCTUKAIBIK TarlChIpMaIap IbIH MbICATIbl XUMUSI-
JIBIK 9KCTIEPUMEHT PETiH/E KeNTIpiareH. by skcriepuMeHT Ke3iHae OKYyIIbUIap XUMUS KYPChIHIAFbI
HETI3T1 FBUIBIMU-)KApPaThUIBICTAaHy YFBIMIAPBI PETIHAC «KOHIEHTPAIUsA», «CamlajblK pPEaKIhs»,
«OeTapanTaHabIPy» YFBIMIAPBIMEH TaHBICAIBI.

3epmxananvix sHcymoic

Bbyn 3eprxaHanblK >kymbicTa OipHEIIe TamnchlpMayiap OOJFaHIBIKTAH KaJBIITACTBIPYIIBI JKOHE
JMArHOCTHUKAJIBIK TariChbIpMasiap KaMThUIFaH.

«Anmol 6aneHmmi Xpom KOCbLIbICIMAapbIH Oelimapanmanoblpyy

Maxcampi: anThl BAICHTTI XPOM KOCBUIBICTAPBIHBIH KOHIICHTPAIMSICBIH PYKCAT ETIITCH ICHIrenTe
JCIH TOMEH/IETY.

TanceipMa: KOochIMIIIA aKMmapaT Ke3JAEpiH MaiagaHa OoThIPbII, «PyKcaT eTireH KOHIICHTPAIIUS
VFBIMBIHBIH MaFbIHACHIH aHBIKTay. TaOWFU OOBEKTUIEpAET] JKOFAphl KOHIICHTPAIUSIIBI XPOMHBIH
KayINTUIIr/Kayinci3airi Typajibl KOPBITBIHIBI JKacay.

Kypan-stcabovixkmap: TpangyupiieHreH mmHap, crakat (100 mir), exki npoOupka, mumeTka.

Peacenmmep: Cr (VI) nongapsl 6ap ctaHAapTThl epiTiHAl 1 MT/iI, KYKIPT KBIIIKBLIBI €PITIHIICI,
nudeHmikapOa3u (aeTOHIaFbl ePITIHI1), CY

Kymvicmoiy opvinoany pemi:

1. 5 mu ctangapTTHI epiTiHAiHI emer, oHbl 100 M1 cTakaHFa KYHBIHBI3.

2. Tancvipma: Cr (VI) noHmapeIHBIH KOHIIEHTPAIMACHI PYKCAT €TUITEH MaKCHUMAJIIbl JICHTelre
JIEH1H TOMEH/ICYl YIIIIH CTaKaHFa KaHIa Cy KOCY KePEKTIT1H €CeNnTeHi3. AHBIKTaMaJIbIK KiTanTap/a
Cr (V1) noHgapbIHBIH MaKCUMAJIbI PYKCAT €TUITeH KOHIIEHTPALUSACHI KapaCThIPhLIA/IbI.

3. CynbIH Ka)XeTTi MOJIIEPiH KOCHIHBI3.
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4. CyiipuiTyFa JediH JKOHE OJlaH KeHiH eki mpoOupkamarbl (op mpooOupkama 10 mi) epitiHmi-
TIEpJIiH YATLIepiH albIHbI3.

5. Opbip mpobupkara 4 MJI KYKIPT KBIIIKBUIBI €PITIHAICIH JKOHE >KOFapbl camaibl xpoM (VI) —
mdeHnIkapOasu peareHTiH (TaMIIblIan) KyHbIHbI3.

6. Tanceipma: KockMIia akmapaT Ke3JEpiH MaijagaHa OTBIPBIN, «CalajblK PEarcHT» MXoHE
«CamnaJiblK peaKIys YFIMAAPBIHBIH MaFrbIHACHIH TaYBII, TONTEPTe Ka3bll, TYCIHIIPiHI3.

7. Hotmxenepi caiabICTBIPHIN, KOPBITBIHIIBI dKaCaHBI3.

Kopvimwvinovl: epiTiHAIHI CYHBIITY apKbUIbI TAOUFU 0O0BEKTLIEPIeT] 3USTH/IBI 3aTTap/IbIH KOHIICH-
TPAaUMSCHIH a3alTyFa OOJaabl, al >KOFapbl CYHBUITY >KOoHE OeHTapanTaHAbIpy apKbUIbI 3HSHIIBI
3aTTapblH YJIBUIBIFBI MEH KayiNTimiriH aszaityra Oonaabl. KayinTi 3aTThiH OelTapanTaHFaHbIH
TEKCEepy YIIiH CarajblK peaknusiap KOJIAaHbUIa/b.

Tancvipma: AFBIHIOBI CyJapAbIH YIBUIBIFBIH TOMEHJIETY OOMBIHIIA 63 YCHIHBICTAPBIHBI3 OOM-
BIHIIIA €CETT JAbIHIaHbI3.

3epTTey HOTHIKEIEPI.

[lemarorukanablK AKCIEPUMEHTKE KaTBICYyFa AKCIEPUMEHTTIK JKOHE Oakpliay TONTApPhI aJbIHIIBL.
MyHaFbpl SKCIIEPUMEHTKE KaThICYIIbl OKYIIBUIAPAbIH JalbIHIBIK JSHreiiepi Oipaei erin taymai-
JIbI. DKCIIEPUMEHTTIK TontapAa 10 okymibl, aim 6akputay Tontapbiaaa 10 oKymbl KaMTBUIIBL.

DKcnepuMeHTKe KaThIcylbl 20 OKYIIBIHBIH OacTarnKbl ACHI€HiH aHBIKTAy YIIiH cayalHama >Kyp-
ri3i1mi.

OxymbutapabH 6acTankhel ICHICiiH aHBIKTAayFa apHaJIFaH cayaaHama

Nel cayannama
KypmerTi ctynent!
CayanHama Ma3MYHBIMEH TaHBICHII, KEJIEC CypaKTapra «H1d» HEMeEce «KOK» JIeTl xKayarn OepyiHi3ai
CypanMBbI3.

Ci3 «KOHIIEHpAIH» YFBIMBI )KaJIbl MaTiMeET Oiseci3 6e?

Ci3 XUMHATIBIK SKCIIEPUMEHT KacaraH bl YHaTachI3 6a?

Ci3 «OeliTapaHTaHIBIPY PEAKITUSACHD) KaNUIBI MOJIIMET Oisteci3 6e?
«CananbIK peakuus» YFbIMBIH TYCIHY OHaii Ma?

Ci3 op KOCBUIBICTBIH ©31H/IIK CaltaJIbIK PEaKIMsIChl 00JIaTHIHBIH Oiieci3 6e?
Temenneri cyperte Nel cayanHama HOTHXKeTNepi kepceriireH (1-cyper).
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DKCIepUMEHT OapbhICBIHAA «CAIabIK PEAKIUM», «KOHICHTPALUS» XKOHE «OeHTapanTaHIbIpy»
YFBIMJIAPbI TYCIHIIPUIAL.

Temenzeri kecTeae dKCIMEPUMEHTTIK jkoHE Oakpuiay TonTaphiHBIH Nel Oakpliay >KYMBICBIHBIH
HOTIXKeNepi kepcetinreH (1-kecte).

I-kecte - Vel 6axviiay sHcymulcobibly HOmMudicenepi

barananran
- OKYILBLIAP/bIH
OITarbl KepceTkimrepi, % Tanceipmanap ini
Tonrap KaThICYIIbLIAP CaHbI Yrepimi
CaHBbI OI\ ~ No) o [e)
S lo|w | S| &
5 -
KCHepI/IJI\\/JI.OCIHTTlK TOII 10 20 1301 10| 10 | 30 20 100%
5 -
KcnepH}\\]{:zHTTm TOI 10 10 1201 101301 30 20 100%

Temenneri kecreie KCHEPUMEHTTIK KOHE Oakbuiay TonTapbIHbIH Ne2 GakpLIay >KYMBICHIHBIH
HOTHIKEJIEpl KepceTireH (2-kecte).

2-xecte - Vo2 b6akwbliay sHcymblCblHblY Homudiceaepi

barananran
TonTarsl OKyHIbLIap/IbIH T
Tonrap KATBICYIIbLIAP KepceTKimTepi, % anc:;gﬁanap Yorepimi

CaHbl S ~ © N o

Sl |éd| <] a
9K°“ep“§fl‘m“‘ o 10 30 |30 |20 | 10 | 10 20 100%

3 .

DRV 10 40 | 30|10 |20 - 20 100%

1,2-kecrenepre coiikec OakplIay >KYMBICTAPBIHBIH HOTHIXKECI SKCIIEPUMEHTTIK TOM OKYIIbLIApbI-
HBIH KOpCEeTKIITepi OaKpuiay TOOBI OKYIIBLIAPBIHBIH KOPCETKINIHEH alTapIbIKTal )KOFaphl EKeHIH
KepceTe/i.

TaakblIayaap. DKCIEpUMEHT Ke31HJIe OKYIIbUIAp/Ibl O0aKblIay ONapIblH XUMHSUIBIK O1TiM JCH-
reiii opTyp:i 6onaThIHBIH KepceTTi. bipak opOip TonTTa e3aepiHiH KaJlbl XUMHUSUIIBIK O1TiM eHT el
mamMayiac JKOHE aKbUI-OM KBI3METIHIH EpeKIIeTIKTepl yKcac OOJBIN KeNeTiH OKYIIbLIap OOJIIbI.
3epTTey Ke3iHAe dp TONTAaFrbl CTYACHTTEPre KaJbITACThIPYIIbl KOHE JUATHOCTHKANIBIK TarchlpMa-
Japapl OpbIHAAY/a opl Kapal bIHTAJAHIBIPATHIH JICHTCUIIIK KOMEKTEp: OarbIT Oepy, HYCKay, KEHEC
Oepy TYpiHJE Kacallblll OTBHIPABL. OpOip rpymmara OepiireH KaJblITaCThIPYIIbl KOHE AMArHOCTH-
KaJIbIK TalChIpMalIap IblH KYPBUIBIMBIH/IA: TAIICBIPMaHbl OPBIHAY MaKCcaThl, OCPITreH TalChIpMaHbI
OPBIHAAYIBIH COUKEC dAicTepl KOPCETUIreH. DKCIEPUMEHT HOTHKEIIepiHe TalAay jKacail OTBIPHII,
OipHemie OakpuIay XYMBICTApbIH JKYPTi3il, CTyACHTTEepre OUIIK TEH MaFIbIHbl KaJbIITACTBIPY
Kypajbl PETiHJE OKY iC-OpPEKETiHIH YKBIMABIK TYpIMEH KaTap ©31HMIK KYMBICTapibl >K€Ke OpPbIH-
TaybIH ayFa 00Ja bl 1ereH KOPBITHIH/IBI KACAJIBIHIBI.

KopsbIThiHABI. MeMiekeTTik O0i1iM Oepy cTaHAapTHl FHUIBIMU-KapaThUIBICTAHY LUKIIHIH IOH-
JIEpIMEH THIFbI3 OalIaHBICTHI KY3€T€ achIpyIbl KapacThIpajbl, Oipak oJapabl OKBITY MPOIECIHIEC
MeIarorTep ecKepyl KepeK Heri3ri MEKTEeNTiH MPaKTHUKAIBIK iC-9pEeKeTi FhUIBIMU-)KapaTbUIBICTAaHy
LUKJTIHIH TTOHJEpl apachbIHIaFbl OalIaHbICThI KOPCETIM, MOHAPAJIBIK OalTaHbIcTap/Ibl JKY3€Te achlpy
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HETI31H/€ TOJBIK KOJIeMJIe JKY3eTe achIphbUIMalIbl XOHE OYJI HETI3rl FhUIBIMH-)XapaThUIBICTAHY
YFBIMJIAPbIHBIH TEPEHIPEK KaJBINTacyblHa TOJIBIK MYMKIHAIK OepMmeiai. FruibiMu-xKapaTbulbICTaHy
YFBIMAAPBIH KaJIBINTACTHIPY — OKYIIBIIAPABIH TaOUFaT KYOBUIBICTAPBIH TYCIHYIHE, FEUIBIMU 3EPTTEY
JaFAbUIapbIH 1aMbITyFa OarbITTaIFaH yaepic. by yFeiMuapasl THIMAL KalbINTACThIPY YILIIH apHaHbI
TUTAKTUKAIBIK KOHE JUAarHOCTHKAJBIK TarlchlpMaiap KongaHbuiabl. COHBIMEH, KaJbINTACThIPYIIbI
’KOHE TMAarHOCTUKAIBIK TallChIpMaapbl KOJJIaHY FBUIBIMU-KapaThbUIBICTaHy YFBIMIAPBIH TEK KaHa
TEOPHSUIBIK JICHTeHe eMec, MPaKTHKAIBIK TYPFBIAH MEHIepyre, Oysl YFbIMIApbl KYHeNli kKoHe
THIMJII KQJIBIITACTBIPYFa, OKYIIBIIAPABIH TAOMFATTHI FHUTBIMH TYPFbIJa TAHYbIHA KOMEKTECE/I].
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CTYAEHTTEPAIH ®YHKIHINOHAJIIBIK CAYATTbLJIBIFBIH
KAJIBIIITACTBIPY MOCEJIEJIEPI

Axoamna

Makanana XxuMusi MaMaHIBIFbl OOMBIHINIA OUTIM alaThIH CTYICHTTEPAIH (YHKIIMOHAIIBIK cayaT-
TBUTBIFBIHBIH KaJIBINITACYBIHBIH OJIIC-TOCIIepl KapacThIPbUIAIbl. 3aMaHayd KOHTCKCTTE (PYHKIIHO-
HAJIJIBI CayaTThUIBIK agaMAapIbIH OJEYMETTIK, MOJICHHU, CasCH, SKOHOMHKAIBIK OPEKETiHIH HeTi3Ti
dakTopsl caHanaabl. OYHKIIMOHANBI CAyaTThUIBIK TAKbIPHIOBIHBIH ©3EKTLIIT KOpIIaFaH OpPTaHBIH
KApKBIH/IBI TYPJAE AIMaCybIMEH THIFbI3 OalIaHBICTBI: KaHA TEXHOJOTHSUIAP, JKaHA KOCil Typlepi,
HKOHOMHKA cajiajiapbl naiiaa 0oiayaa. AZaMHBIH QJI€YMETTIK-IICUXOJOTHUIBIK ©3repicCi OPBIH aJIblIIl
KATKAH/ABIKTaH, KOFaMaa (YHKIMOHAIABI cayaTThl MamaHaapra cypaseic aptyna. Com cebemnrti
(YHKIIMOHAIBI CayaTThUIBIK Ka3ipri TaHaa OLTiM alyIibl jKacTapAblH OUTIM JeHTeHiHiH MaHbBI3/IbI
KepceTkimi Oosbin Tadbu1aabl. CTyAeHTTepAiH (DYHKIMOHAIBIK CayaTTBUIBIFBIH KAJIBITITACTHIPY
KYpZAei oHe KOIl KbIPJIbI Tporiecc 00mbIn Tabbutaabl. Ajaiiia, OKBITYIIBUIAD KOOIHECE CTYICHT-
TepAl Koramra OeHiMIenyre MalbIHAAy KaXETTUIITIH €CKEpe OTBHIPHIN, Kbl OUTIM MEH JaF/abl-
Japapl KETKi3yre Hazap aynaapaabl. KeiOip MyramiMuepaiH KociOM KY3BIPETTUTITIHIH TOMEH/IITI,
COHJIali-aK JOCTYPJl OKBITY OIICTEpiH YCTaHy CTYACHTTEPAiH (PYHKIIMOHAIJIBIK CayaTThUIBIFBIH
JaMBITYIbl aWTapJIBIKTAall KUBIHIATYbl MyMKiH. COHBIMEH KaTap, SKOJOTHSUIBIK, KAap)KbUIBIK KOHE
KYKBIKTBIK CHSKTBHl (DYHKIMOHAIIBIK CAayaTTBUIBIKTBIH ©3€KTi acleKTUIepi >Kui Ha3aplaH ThIC
KaJ1aJibl.

By maceneni menryain Oip KOJBI-CHIHBINTAH THIC KYMBICTapAbIH KOI CaHBIH €HT13y apKbLIbI
Oarmapiamanbl KeHelTy. MyHail cabakrapia TaHBIMIBIK OCJICEHAUTIKTI apTThIpyFa, CHIHU OWJay-
IIbl TAMBITYFa KOHE CUTYALUSIIBIK MOCENeNep/ i Menryre OarbITTalFal TarchlpMaiapabl KOJIIaHyFa
0omanbl, Oy Ka3ipri aneMae coTTi Oarmapiay YIIiH KaKeTTI JaFabUIapabl KAJIBINTACTHIPYFa BIKITAI
erenl.

Makasa aBTopiapsl mpo0eMabl OKBITY MEH KOHTEKCTTI OKBITY dJIiCTepiHe, 3aMaHay! MU PIIBIK
TEXHOJIOTHSIIAP/IbI, 3epTXaHAIBIK TOKIpUOEIep i naiigaianyra aca Hazap aynapasasl. Kocion Ky3bi-
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PETTUTIKTI JTaMBITaThIH TEOPHSUIBIK, MPAKTHUKAIBIK, 3€PTTEY XOHE KOMMYHUKATHUBTI OuTiM Oepy
aCTMeKTJIepi CUTaTaIFaH.

Tyiiin ce3nep: xumus, ungoecpaguka, cayammuolivlk, KY3vlpemminik, maxicipube, aieymemmik-
NCUXONO2USL.

1. Kyanviwu
Obpazosamenvrvlii yeump «Arystan online academyy,
e Ammamur, Kazaxcman
*e-mail: inzhu.2017@gmail.com

MMPOBJIEMBI ®OPMUPOBAHUA ® YHKIIMOHAJIBHOM
I'PAMOTHOCTHU CTYJAEHTOB

AnHomayus

B cratee paccmarpuBaroTcsd MeToAbl (POPMHUPOBAHUS (DYHKIIMOHAIBHON I'PaMOTHOCTH CTYJEH-
TOB, OOydYaroIUXCAd MO CHEIHAIbHOCTH XUMHS. B COBpeMEHHOM KOHTEKCTE (YHKIHOHAIbHAS
IPaMOTHOCTh CUMTAETCSl OCHOBHBIM (DaKTOPOM COLMAIBHOM, KYJIbTYPHOM, MOJIUTUYECKOM, IKOHO-
MHUYECKON JEeATETbHOCTH JIOACH. AKTYaJIbHOCTH TeMbl (DYHKIIMOHAIBHOM TI'PAaMOTHOCTH TECHO
CBSI3aHA C MHTEHCUBHBIM OOMEHOM OKpYXaloIlel Cpeibl: MOSBISIIOTCS HOBbIE TEXHOJIOIUU, HOBBIE
BUIBI Tpodeccuii, OTpaciau SKOHOMHUKH. [IOCKOIBKY MPOUCXOAST COLMATBHO-TICUXOJIOTHYECKHE
M3MEHEHMs 4€lI0BeKa, B OOILECTBE PacTeT CIPOC HAa (PYHKIMOHAJIBHO I'PAMOTHBIX CHEIMATIMCTOB.
[TosToMy (yHKIIMOHANBbHAS TPAMOTHOCTh B HACTOSINEE BpPEMS SIBIISIETCS BaXKHBIM IIOKa3aTeseM
ypOBHsS 00pa3oBaHus oOydwaromierics Monoaexu. dopmupoBanue GyHKIIMOHATBHON TPaMOTHOCTH
CTYJEHTOB-CJIOXKHBII M MHOTOIpaHHBIM mponecc. OgHaKO NpPEnoAaBaTead 4acTo COCPEAO0Taudu-
BAIOTCS Ha Iepeiaue OOLIMX 3HaHUHM U HABBIKOB, YUUTHIBAsI HEOOXOUMOCTh ITOATOTOBKH CTY/ICHTOB
K azanTauuu B obOmectBe. Huskas mpodeccrnoHanbHasi KOMIIETEHTHOCTh HEKOTOPBIX yUYHUTEJeH, a
TaKXe COOJII0JIEHHE TPAJAULIMOHHBIX METOJJOB O0YUYEHHSI MOT'YT 3HAUUTEIbHO 3aTPYAHUTH pa3BUTHE
(yHKIMOHATBLHON TPAMOTHOCTH ydamuxcs. KpoMe Toro, yacto ymyckaroTcsi U3 BUAY aKTyalbHbIC
acleKThl (PYHKIMOHAIBHOW IPaMOTHOCTH, TaKUE KaK 3KOJOruueckas, GrHaHCOBas U IOpHINYECKas.

OnuH U3 cnoco0OB PEUIUTh 3Ty NMPOOJIEeMy-pacliupUTh MPOTrPaMMy, BKIIOUMB B Hee OOJIbIIOE
KOJINYECTBO BHEKJIACCHBIX 3aHATHH. Ha Takux 3aHATHSAX MOXHO HCIOJIB30BAThH 3a/laHUs, HAlpaBs-
JICHHbIE Ha TOBBIIIEHHE MO3HABATEIbHOM AKTUBHOCTH, PA3BUTHE KPUTUYECKOTO MBIIUICHUS H
pelleHre CUTYAllMOHHBIX 337a4, YTO CIIOCOOCTBYET (DOPMUPOBAHHIO HAaBBIKOB, HEOOXOIUMBIX IS
YCHEIIHOM OpUEHTAllUU B COBPEMEHHOM MUDE.

ABTOpBI CTaThH yIENIAIOT 0cO00€ BHUMaHUE METO/IaM NPOOJIEMHOI0 00Yy4YEeHHsI 1 KOHTEKCTHOTO
00y4eHHs, UCIIOIIb30BaHUIO COBPEMEHHBIX LU(POBBIX TEXHOJIOTUH, JabopaTopHOro ombita. Oxa-
paKTepU30BaHbl TEOPETUUECKUE, IPAKTUYECKHE, UCCIIEN0BATEIbCKIE 1 KOMMYHUKATUBHbBIE 00pa3o-
BaTeJIbHBIC aCTEKThI, Pa3BUBAIOIIUE MPO(ECCHOHATBHYIO KOMIIETEHTHOCTb.

KiroueBble cioBa: xumus, ungoepaguka, 2pamomnocms, KOMREMEHMHOCHMb, ONbLM, COYUATb-
HASA-NCUXOJIO2UAL.
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PROBLEMS OF THE FORMATION OF FUNCTIONAL LITERACY OF STUDENTS

Abstract

The article discusses the methods of formation of functional literacy of students studying
chemistry. In the modern context, functional literacy is considered to be the main factor of social,
cultural, political, and economic activity of people. The relevance of the topic of functional literacy
is closely related to the intensive exchange of the environment: new technologies, new types of
professions, and sectors of the economy are emerging. As the socio-psychological changes of a
person occur, the demand for functionally literate specialists is growing in society. Therefore,
functional literacy is currently an important indicator of the level of education of young people
studying. The formation of students' functional literacy is a complex and multifaceted process.
However, teachers often focus on the transfer of general knowledge and skills, given the need to
prepare students to adapt to society. The low professional competence of some teachers, as well as
adherence to traditional teaching methods, can significantly hinder the development of functional
literacy of students. In addition, relevant aspects of functional literacy, such as environmental,
financial and legal, are often overlooked.

One way to solve this problem is to expand the program to include a large number of
extracurricular activities. In such classes, you can use tasks aimed at increasing cognitive activity,
developing critical thinking and solving situational problems, which contributes to the formation of
skills necessary for successful orientation in the modern world.

The authors of the article pay special attention to the methods of problem-based learning and
contextual learning, the use of modern digital technologies, and laboratory experience. The
theoretical, practical, research and communicative educational aspects that develop professional
competence are characterized.

Keywords: chemistry, infografics, literacy, competence, experience, social psychology

Kipicne. biznin enimi3aig Ka3ipri JaMmy Ke3eHi casiC, 9JICyMETTIK, SKOHOMHUKAJIBIK KOHE MOJICHU
cajanapaarbl e3repicTepMeH cumartaianbl. bynm esrepictep Oimim Oepy >kyleciHe ae ocep eTTi.
PedopmanapabiH KaKeTTLTIT eIIH TEXHOJIOTHUSIIBIK JKOHE MOJICHU KOIIOACHIBUIBIKKA, ereMEHIIKTI
HBIFAlTyFa, OTAHBIK FHUTBIM MEH MOJCHHETTI, COHJAl-aK 3aMaHay! TeXHOJOTHUS-JIAapAbl JaMBITyFa
JeTeH YMTBUIBICBIHA OaiaHBICTBI. Byl TYIFaHBIH JKaHAa TYpiHE - KEKe ©cCyre >KOHE YHeMi
XKETIipyre OarbITTanFaH OUTIKTI MaMaHFa JeTeH KaKETTUTIKTI TyIbIpaibl.

Mysnaii OUTiKTI MaMaHABl KalIbIITAaCTRIpyAa OLTIM ©Te MaHBI3IbI pen atkapaabl. COHIBIKTAH,
Kazipri OutiM Oepy >Kyieci (yHKIMOHAJABIK CayaTThUIBIFBI Oap, 3aMaHayd TEXHOJIOTHSIIAPMEH
KOHE aKMapaTThIK aFbIHAAPMEH JKYMBIC JKacail ajaTblH, OKyFa JKOHE ©31H-031 JaMbITyFa IaiblH,
KaHa J>Karmaiyiapra oHail OeHiMIeneTiH, Mocesesnep/l IMICNTyre MIBIFAPMAIIbUIBIKIICH KapalThbIH
KOHE MHHOBAIUSIIApFa alllblK MaMaHIap bl JAMBITYFa OarbITTaFaH.

OYHKIMOHANBIK CayaTTHUIBIK KATBINTACKAH IMOHApPAJBIK XOHE ombOeban JaraplUiapsl Haiiia-
JlaHa OTBIPHIN, OKY oHE OMIPIIK Mocelenepal mmemnry KabureTiH Ourmipeni. DyHKIIMOHAIBI
cayaTThl MaMaH — OYJT ©3 caJlaChIHBIH MaMaHbl FaHa €MEC, COHBIMEH KaTap KypJaeli KociOu MiHJeT-
TepJi INEeNIiN, KOFaMHBIH JaMyblHa YJIeC KOCa OTBIPBIN, Te3 ©3TrepeTiH alemie TaObICThI KYMBIC
1CTEH aJaThbIH ajaM.

JKana omem kemnTereH >kaHa e3repicTepii Tajam ereni. Jlemek, kaHa MaMaHIBIKTApAbIH Taiiaa
00JTyBl, TEXHUKAa MEH TEXHOJIOTHSUIAPBIH TAMYBI, OMIp CAITHl MEH aJlaMJaplblH KapbIM-KaThIHAC
TOCUIIepiHiH e3repyl KaJbINThl XkKaraail 0oJbin TaObu1aabl. balimaHbic KypangapbIHbIH BHPTYaJIbl
TYpPAE ICKe achlll OTBIPFaHbI Ka3ipri yakbITTa ©3eKTi OoJbIl TaObuiaabl. AJaiiia, HErisri oinay

69




Becmuux KazHITY um. Abas, cepus « Ecmecmaenno-eeocpagpuueckue naykuy, 4(82), 2024 2.

JaFablIaphl, aknapaTTapMeH >KYMbIC JKacay Aarabuiapbl (aybl3lla, BU3yanasl — Oacra Hemece
9KpaH) Ke3 KeJITeH YaKbITTa KQKETTUTIK TYABIPAThIHBI OapiibiFbiHa MoIiM. OKY yAepiCiHIe OChIHAAN
JaFIbUIApI6l TMHICHIKTAY J1a ©3€KTI Mocelie OONbIN caHanaabl. JKaHAIIBUIABIKTEI €HTI3YIIH HETi3ri
MakcaThl — OKBITYIIBIHBIH CTYACHTIICH J>KYMBIC jKacay OapbIChIHAA Ha3apblH ayaapy >KOHE
KBI3BIKTBIpA O1Ty.

Conrer 10-15 >xwiiasiH apaneiFbiHga, Kazakctan PecmyOnmkaceiaga Oimim Oepy mocenect
FBUIBIM/A 4, TIPAKTHKA/A J1a KONTETeH XKaHAIIBUIIbIKTapFa Ue eKeHi co3ci3. OKBITY 9/IiCTepiH ure-
Py aJaMHBIH JKacblH TaJFaMalThIH Kypasl. COHABIKTaH Oys1 eMip OOIBI OLTiM alxyabl eMip calTblHA
allHAJIBIpFaH JKaHJapra, MyFaldiMIep MeH npodeccopiiapra, acUpaHTTap MEH FallbIMAapra, dp
TYPJIi callafiarbl MaMaHJapra GyHKIIMOHAJIBIK YFBIMbI ©T€ )KAKbIH.

Bonamak XMMHK MaMaHAApAbIH KOFapbhl OUTIMAI MeHrepy OapbIChIHIAFbl (DYHKIIHOHAJIBIK
CayaTTBUIBIFBIH KAJIBIITACTBIPY KENEHIEKTErl KOCiOM JKOHE FBUIBIMU JKYMBIC YIIIH MPAaKTUKAJBIK,
TEOPHSUTBIK, KOTHUTHUBTI TaFAbLIapabl JAMBITYABI Tajan etemi [1].

OYHKIMOHANIBIK CayaTThUIBIKTHI KaJbITACTHIPYABIH HET13T1 acHeKTiIepiH MbIHAHJAW YFbIM-
JapIbl KAMTHUIIBL:

1. TeopusiiblKk cayaTThUIBIK. Byn kputepusira 0a3anblK TYCIHIKTEpII WUrepy, MoHApaibIK Oaii-
JIAHBICTHI YFBIHY jKaTabl. MbICalbl, HOHABIK KYpaM, peakius TypJiepi, Tene-TeHaiK, aHATUTUKAIIBIK
ozicTep, TPaBUMETPHs], TUTPUMETPHS, CIIEKTPOCKOMNUs koHe T.0. COHBIMEH KaTap, CTYAEHT HOTH-
XKenepal TYCIHIIpe almybl KaKeT (IKCIEPUMEHTTIK MOJIMETTEpAl KPHUTHKAJIBIK Oaramay >KOHE
aHAIIM3ICY JIaF IbUIAPBIH JaMBITY);

2. [lpakTukanblK cayaTTbUIBIK. Byl KpuTepusiFa CTYACHTTIH KYPBUIFBUIAPMEH KYMBIC Kacay
KaOineTi, epiTiHALIepAl naspiay, aHaau3 )KYprizy, 3aMaHayd TEXHOJIOTUSIIapbl KoJ1aHy (aBTOMAaT-
TaHBIPBUIFaH aHAIN3/ICY JKYHECIH KOJIaHy, HOTHKENEpAl OHACY) NaFAbLIaphl KaTalbl.

3. 3eprrey cayaTThUIbIFBl. Bysl acnekT CTYIeHTTEpiH T'MIIOTE€3aHbl YCHIHBIN, TOXIPUOCHI JKOC-
napJiaii aimy KaOuIeTiH cunaTTaiabl.

4. KoMMyHHKaTHBTI cayaTThUIbIK. CTYIEHTTEpAIH FHUIBIMU TIIMEH Ceijeyi, TepMHUHOIOTUSHBI
JYPBIC KOJIJIAHYBI, HOTHXKENIEP/I KOPCETIN, TOMIEH XYMBIC acail aly KalijgeTi KOMMYHHKAaTHUBTI
CayaTTBUIBIKKA KaTaIbl.

[Temarorukaiblik T€OpUss MEH MpaKTHKaAa (YHKIIMOHAIIBI CayaTThUIBIK TYCIHIr 1960 xbuimap-
JIIH COHBIHJIA Maiiia OOJIBIN, epeceKk aJaMIapIblH KOFaMIarbl KociOn OUTIKTLIIrH OediMaeyi apT-
TBIPY MaKcaThIHJIa 3epTTenreH efi. 20 FachpIbIH OpTachlHaH (PYHKIMOHAJIBI CayaTThUIBIK Macee-
ciMeH xanbIKapanslK yitbiMaap aiHaneicTel. FOHECKO 1990 sxpuinbl XanbikapallblK cayaTThUIBIK
xbuTbl gen, am BY'¥ 2003-2012 sxplnaap apanbifblH CayaTThUIBIKTBIH OHXKBUIABIFBI JICTI aTaraH el
[2].

OyHkuoHaNAbIK cayarThliblk yFeIMBI P.H. bynees, E.B. byneesa, C.I'. Bepuuiosckuii,
JIL.M.IlepmuHOBa ChIHABI FalbIMAAPABIH XyMbIcTapelHaa 3eprrenreH. E.M. Orapes, A.B. Xyrtop-
CKMI (YHKIIMOHAJIBIK CayaTThUIBIKTBI O17IM aJyIIBIHBIH OUTIM JCHTeli MeH OuTiM OepyaiH HOTH-
&ecl peTiHae KapacTeipaasl [3].

3amaHayu (QYHKIMOHAJIAbI CayaTThUIBIK aJaMIapiblH OJE€YyMETTIK, MOACHH, CasiCH, SKOHOMH-
KaJIBIK 9PEKETiHIH HeTi3ri pakTopsl caHanapl. DyHKIIMOHANIB CayaTThUIBIKTBIH Ka3ipri 011iM Oepy
KarJaibIHIaFbl 0acThl Maceneci — CTYACHTTIH (YHKIIMOHAABIK CayaTThUIBIFBIHBIH KaJIbIITaCIayhl.
ConbIMeH, (yHKIHMOHANABI cayaTThUIbIK A.A. JIeoHThEB 3epTTeyi OONBIHINA aJaMHBIH MOTIHHEH
aKImapatThl aly YIIiH OHBI OKY, a3y Kabinerrepin naimanany oaeti. C.I'. BepuuioBckuii men M.I'.
MarromkrHa Teopusiiapsl OOHBIHIIA (PYHKIIMOHAIB CayaTThUIBIK YFBIMBI K€H MarbIHACBIHIA O171iM
Oepy yaepici MeH aJaMHBIH OPEKETTePiH OalIaHBICTBHIPATHIH, TYJIFAHBIH OJICYMETTIK OaFbITTATYBI
nen tycingipineni. C.A. Taursa 3eprreyi OoiibIHIIA (QYHKIIMOHANIBIK CayaTTBHUIBIK aJdaMHBIH
KOFaMHBIH OapiibIK cajlachblHAa OcCil-IaMyblHA MYMKIHAIK OepeTiH naraplaap MeH KabOiureTrTtepaiH
KUBIHTBIFBI [4].

OyHKIIMOHAIIBI CAyaTThUIBIK TaKbIPHIOBIHBIH ©3€KTLIIr KOpIIAaFaH OPTAaHBIH KapKBIHIBI TYPAE
alIMacybIMEH THIFBI3 OailIaHBICTHI: JKaHAa TEXHOJIOTHSIApP, ’KaHa KOCIl TypJepi, IKOHOMHUKA cana-
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napel maiaa 6onyna. AAMHBIH QJICyMETTIK-TICUXOJIOTHSJIBIK €3repici OpbhIH anbin kaTslp. CoH-
IBIKTaH KoFaMJa (QyHKIIMOHAJBI cayaTThl MaMaHJapra cypaHbic apTyna. OyHKIIMOHAJABI cayat-
TBUIBIK Ka3ipri TaHaa OUTIM ayIibl JKacTapAblH OUTIM JCHIeHiHIH MaHBI3IbI KOPCETKIII OOBII
TabbuTa kI [5].

Marepuanaap mMeH daicrep. OyHKIIMOHANIBIK CayaTThUIBIKTHI KaJbIITACTHIPY MEIAarOrThIH KY-
MBICBIMEH, CayaTThIIBIFBIMEH €TeHe OainaHbICThl. DYHKIIMOHANIBI cayaTThl IEAAror ©3iHiH KoCiOn
OUTiMIMEH KaTap CTYAEHTTEpAl OKyFa BIHTANAaHABIPY KaxeT. bimim Oepy ylepiciHiH KaThICYILIbI-
JapbIHBIH (YHKIIMOHAIBI CayaTThUIBIK JAFIbICHIH JaMbITYFa KeJleci aMaiap sKaTabl:

1. KpuTukansix oiyiay KaOijaeTiH JaMBITY;

2. KOMMyHHKATUBTI JaFAbUIAPBIH JaAMBITY;

3. luckyccusiiapra KaThICy;

4. TaHBIMIBIK YII€PICTI YHBIMIACTHIPY.

OYHKIMOHANIBI CayaTTHUIBIK WHAWKATOPJIAPBIH IIAPTTHI TYpHAe KeJecinel Oemin KapacThIpcak
0OoJajIbl: ) KaJIbl CayaTThUIBIK — €CEITErII MalllMHACKI3 ecenTey, pedeparrap, mbIFapMaap ka3y
KabiseTi; 0) KOMIBIOTEPIIK CayaTThUIBIK — FAJaMTOP KENiCl apKbUIbI 13/I€y JKYpPri3e aiy; B) TOTCH-
II€ KaFJaaiIapAarsl cayaTThUIBIK — XKeKe OachlHa Kayill TOHTEH Ke3Je ©31H KOJIFa ajy, e3 JeHcay-
JIBIFBIHBIH KAITICI3/MITIH KamMTaMachl3 €Ty; T') aKmapaTrThlK CayaTThUIBIK — CaHJBIK aKlapaTTapabl
aHanu3aey KaOuleTi; ¥) meT TULAEPAl MEHrepy — CO3IIKICH aymapy, 31 Typajibl aKlmapTThl €pKiH
KETKi3y )KQHE T.C.C.

OYHKIMOHANBI CayaTThUIBIK JKaHa Fachlp CTYIEHTTEpIMEH IYphiC KOMMYHHKalLUs Kypyra
OarpiTTasrad. Kaszipri Tapaa “Z OybsIHBI HeMece anbda yprmakTapbl” JETeH YFBIM KU1 KOJJAaHBICKA
ne. Mak Kpunanapie >xazbanapbiHga “Anbpa — MIBIHBI-OMHEK yprakTapbl’, SFHH OJapFa dKpaH
apKbUIbl aKmapar ajxy HemMece KOMMYHMKAIUS jkacay THIMII Jel caHaiapl. Bbysn TakbIpbIITHI
TOJBIFBIMEH 3epTTereH Ka3zakcTaHabIK FaabIMaap a3 O0JFaHIBIKTaH, IIETEeNl KOMITAHUSIAPBIHBIH Oipi
McCrindle Research 3eprreymii-aHaluKTepiHiH KYMBICTApbIMEH OipKaTap TaHBICHIN HIBIKTHIM [6]:

- Binim anynapl ToKTaTnay *oHe MHHOBALMSJIBIK OWaypl KanblnTacTeipy. CTyneHTTepl Mpak-
TUKAJIBIK MENIMACP/l Te3 KaObUTIAUTHIH )o0ajapra, pesiik OWbIHAAp MEH JKapbhICTapFa, Jayiap
apKbUIBI Ipo0JieManap il Menryre, eaimMi3aeri 3aBoarap MeH (GabpHuKaiapIbiH JaMybl )KaliIbl TiKip-
TajacTapabl YUbIMIACTHIPY.

- AJanTUBTI KOHE JKYHMENIK KaJbIITaCThIPY apKbUIbl oimay. Typmi MOHIIK cajmagarbl OLTiMII
OipikTipyre epekine Hazap ayaapybIMbI3 Kepek. OKBITYIIBIHBIH MiHAETI — OUTiMAl XKyhem Typae
urepyre bIKIal eTy.

- Apanac xoHe OipyieCKeH OKBITYIbl YUBIMIACTBIPY. Z YpIaKTapbl SJE€YMETTIK BHUPTYabl
KCHICTIKTe OKyFa JarnbUiaHfaH. KemnTereH capammibuiap MOHJIK OKBITY OTKEHTe aiHaiaasl e
ecenteiai. Kepiciame O11iM OpJacklH KapbIM-KaThIHAC, BIHTBIMAKTACTBIK, ITHEICHICTEP/Il IICUTy
KOHE HJeslapMeH aliMacy Jar/bUIapblH KaJbIITACThIPyFa apHay KakKeT JEereH IICIIiMIe KeJreH.
WuTerpanus opKaiaH MYMKIHIIKKE Ue KOHE OPbIHJIBL.

- Ietimudukanusi. Z OysIHBIHBIH 52% yaKbIThI OHJIAH ©MIpre )KYMCaIbIHAIbI, COHJIBIKTaH 09ce-
KEJIECTIK MEeH KeIIOACIIbUIBIK PYXThl BIHTATAHJBIPY JKOHE YIIIH OKBITYIBIH OCHI TYPIiH HaiinanaHy
MaHBI3/IbI.

- Aumxuransasl oitlany. Marepuangap MeH KiTaOTapAbsl cakTay »MoHE TachiMaijaay YILIiH
OHJIAMH CalTTapIbl Nak1aJJaHFaH KOH.

- bemy xoHe KypbulbIMAay. ¥3aK AopicTep z OyBIHBI YIIIH KBI3BIKCHI3, COHABIKTaH OHJIANH
XKaKChl (hopMaTTa HEMECE QJICYMETTIK JKeJliJie TarChIpMaHbl O€py PEeKUMIMEH JKYMBIC ICTEY KEpEK.
beny cermeHTTEpre apHajaraH TarchlpManap CTyACHTTEP/IH OCJICEHIUIIriH apTThipaapl. Exi carart-
TBIK JIOpiCTi TOPT marbiH 30 MUHYTTHIK apajibIKKa OeIreH THIM/II.

- Undorpadukansl Kongany. Z yprakTapbl MEeMIEPMEH, YMOI3UIIEPMEH JKOHE CYypeTTepMEH Oaii-
JaHBIC OpHATKaHAbl yHaTaabl. CTYIEHTTEpAIH BHU3Yyasabl KaObUINAayblH KOJIJAHBIN, aKmapaTTapiabl
mupkuTat-uHporpaduka perinae 6epin, cabakrapra OeifHe KOCyFa THIPBICY KepeK.
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- baiinanbic opHaTy YIIiH MecceHKepiep MeH OeliHeOalinanbICThI Naiiiagana apKbUIbl cabaKTaH
TBIC YaKbITTa CTYJCHTTEPMEH OailIaHBICHIHBI3 KOHE ojap Oip-OipiHe OepreH TamchpMaiapabl
OpBbIHAAayFa KOMEKTECY YIIIH TONTHIK YaTTap JKacaca KepeMeT 00JajIbl.

- Z OybIHBI ToyenCi3AikTi yHaTaapl. Onapra MoHAEpAl TaHJIay epKiHIITIH O6epy apKbliIbl MOTHBA-
1M MEH ©31HE JIeTe€H CEHIMITIKTIH KIITIiH Ta0yFra 90/1eH MyMKiH.

CryaeHTTiH (QYHKIIMOHAIIBI CayaTTBUIBIFBIHBIH KaJbINTacy yaepici kypaeni yaepic. KeOine
OKBITYIIBUIAP CTYACHTTEP/IIH >KajIbl OKyIaFrbl OimiMIepi MeH KallieTTepiHe cyiieHe oThipa, oyiap-
JBIH KOFamja Oedimzenyine aca Hazap canmaiiasl. KeiOip myFamiMaepaiH KociOM Ky3bIPETTUIIK
JIEHTCHIICpIHIH TOMEHIIT, OKY YAEPICIHIAE IOCTYPJl TOCUIAI YCTaHBIN, CTYACHTTEPIIH (QYHKIHO-
HAJIJIbl CayaTThUIBIFBIHBIH KAJIBINTACYbIHA aTApIIBIKTal Keaepri xkacaiiapl. COHBIMEH Katap, ©3€KTi
(YHKIMOHAJBI CAyaTTBUIBIK TYPJICPIHE Ha3ap CadbIHOAMIBI, MBICAJIBI, YKOJIOTHSIIBIK, Kap KblIakH,
KYKBIKTBIK. byHmait mocenenepaiy memiMi OaFmapiiaMara CBIHBINITAH ThIC cabaKTapabl KeOipek
eHrizy. ChIHBINTAH ThIC cabaKTap/aa TaHBIMJIBIK OCJICEHIUTIKTI KOFapbUIaTAThIH, XKaFJAsSTTHIK Tall-
ChIpMaJiap/ibl, KpUTUKAIIBIK OiIay KYHECIH TaMbITaThIH TariChipMasap/Ibl YChIHYFa Ooasl [7].

OYHKITMOHAIBIK CayaTThUIBIKTBI IaMBITYIBIH THIMJII 9ICTEPiHIH O1pi SKCIIEPUMEHTTIK TaIChIp-
Manap Ooneim TabbuTansl. Byn 3epTrey MocernenepiH IIelly NaFAbUIaphIH Hrepyre FaHa emec,
COHBIMEH KaTap TONTHIK JKYMBICTHI JIaMBITyFa, allblHFaH ACPEKTEepJl TallJayFa >KOHE ToHaPaIbIK
OLTIM HET131H/1e HOTHXKENep i OomKayFa BIKIAI €TeIl.

OyHKIIMOHANIBIK CAyaTThUIBIKTBI JaMBITYy KE31HAE NMPOOJIEMANbIK OKBITY TACUT /1€ MaHBI3/IBL.
OKy mporieciHe CTaHAAPTThl eMeC TOCUIAI KaKEeT €TeTiH MIHAETTEPl KOCY CTYACHTTEpre TamKbIp-
JBIK, TYTTHYCKA MIeInMAep/l Ta0y jkKoHE KUbIH KaFaainapra OediMaeny CUSIKThl KaCUETTEP Il IaMBbl-
TyFa keMekreceni. COHbIMEH Karap, OyJl o/lic KOMMYHUKATHUBTI JKOHE aKMapaTThIK MOJICHUETTIH
KaJIBITITACYBIHA BIKITAJ €TE/Il.

Conpaii-ak MaHBI3bI KOMIIOHEHT MOTIHAEPMEH KYMBIC jkacay 00wl TaOblmaapl. CTyneHTTep
op TYpJIi KaHPAAFbl MOTIHACPAl TYCiHIN, Tanfail Oulyi, olapAblH MarbIHACHIH TYCIHJIpIN, alFaH
OUTIMEPIH OKY iC-OpeKeTIHE /e, KYHACNIKTI eMip/e e Koimana Oinyi kepek. Ocbutaiiiia, Ka3ipri
OutiM OepymiH HETi3ri MakcaTbhl — CTYIASHTTEP/Al JalblH ITa0JIOHCHI3, ©3 OCTIHIINEe Moceyenepai
HIeTyre YUPETy, SFHA OJIapAblH (YHKIIMOHAJIBIK CAyaTThUIBIFBIH KABINITACTHIPY.

Ocipece OoJjamak XMMHUK MaMaHIApIbl Jaspiay Ke3iHIe CTYASHTTEpAiH (YHKIIMOHAJIBIFBIH
apTThIpy OacThl Ha3apaa Oomysl KaxeT. Ce6edl, XUMHS — TeK KaHa XUMUSIIBIK AJIEMEHTTEP, KOCHI-
JBICTAp, peakuusyap Typaisl OiTiM alaThlH cana emec. bys moH OuTiM amymbUIapAblH KOMMY-
HUKATUBTI, KOTHUTUBTIIAFIbUIAPBIHBIH JAMYBIH Tajal €Tell. XUMHAaFbl (yHKIIMOHAIIBIK cayaT-
TBUIBIK — FBUIBIMH TEPMHUHOJIOTHSHBI, OKYy MaTepUabIHBIH Ma3MYHBIH OLTy FaHa €MeC, COHbIMEH
Karap COJl Ma3MYHJbI dpTYpJIi >KarnasTTapaa Kociou Typae Kosjgana Oimy kaOimeri. CTyaeHTTep
XUMUSAIAFbl (DYHKITMOHAIIBIK CayaTThUIBIKTA ajfaH OUTIMIEpIH MPAKTUKAIBIK JKOHE TCOPHSIIBIK
ecenTepal IIenry YIIiH KOJJAaHy MYMKIHIITIH OOJpKaimbl, OYJI KapKbIHIbI JaMbIN Kejle KaTKaH
FBUTBIM MEH TEXHOJIOTHUS KaFIaibIHIa MaHbBI3Ibl. bByFaH KO JKeTKi3y YIIIiH OKBITYIIBI POOIEMAITBIK
OKBITY, JK00anay KbI3METi, 3epTXaHaJIbIK SKCTICPUMEHTTED koHe OimimMal Oacka MmoHmepMeH Oipik-
TIpY CUSKTHl HHHOBAIMSIIBIK OKBITY SJIICTEPIH KOJIaHYhI Kepek [8].

OYHKIMOHANIBI CayaTThl XUMHK CTYACHT KYpJeNi XMUMHSIIBIK MPOIEeCTEep/Ii TaylgayFa, TEOpHs-
JIBIK KOHE MPAKTUKAJIBIK aCMeKTUIep apachlHIarbl OalIaHbICTh TaOyFa, COHJal-aK HaKThl MOceJie-
JepaiH MenTMAepiH YChIHyFa KaOuteTTi. byran nmepexrepal TyciHAIpy, 3aMaHayd >KaOabIKTapMeH
KYMBIC 1CTEY JKOHE XMMHUSUIBIK MIPOIECTePAl Tanaay jKOHE MOJENBACY YIIIH aKMapaTThIK TEXHOJIO-
TUSIIap.Ibl KOJIJIAHY MYMKIHJIIT Kipe/i.

Ochbunaiima, OKBITYIIBIHBIH MIHAETI-CTYACHTTEP OKY MaTepHablH WUTEepill KaHa KOWMai, CHIHU
olay/bl, KOMMYHUKATUBTI JaFblIap/Abl KOHE ©31H-631 OKbITY KaOUIeTiH AaMBITATBIH XKaraaiiap
xkacay. MyHnaid (QyHKITMOHAIIBI CayaTTBUIBIKTBI KAJBIITACTHIPY CTYACHTTEPre XUMHSHBI OKBII
KaHa KOWMaii, KociOM oHE FBUIBIMH OpTaja COTTI OediMJiene anaThlH CYpaHBICKA M€ MaMaHaapra
alfHaJyFa MYMKIHJIIK Oepei.
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OYHKIMOHANBI CayaTTBUIBIK, OMIpJEri opTypil cajajapAarbl MaHbI3Ibl TaIChlpMallapabl
HIeNIyre apHalFaH >KHHAKTaJaFaH OuriM, KaOuter, marael ekeH Oenrimi. CtyneHTTepAiH (yHKIIHO-
HAJIJIbI CayaTTBUIBIFBI HETI3r1 4 KOMIIOHEHTTEH TYpajlbl: KOTHUTUBTI, MOHMIK, TYIFAIBIK, KOCIOU-
nefarorukansik. MankeBud B. cryaeHTTepaiH (QYHKIIMOHANIABI CAyaTTBUIBIFBIH apTTHIPY YIIiH
TPEHUHT, KOYYHHT JKYPTi3yai ycbiHaabl. O €Kl ClieHapus OOMBIHINA KYPri3uUie/i: Y)KbIMIBIK- CTY-
JNEHTTEPMIH KY3BIPETTUIITIHACTI 00C OpBIHAAPIALI TONTHIPHIN, OKBITY KE31HJET1 apHaibl Mmpoobie-
MaJIbIK TarchpMa Oepim, OHBI YKBIM/IBI IIEHIYAIH aHAIU31H jKacall, HOTH)KeJIepiH Oaraan, Tarcelp-
MaHBI OPBIHAAY OAPBICHIHAAFBI KUBIHIBIKTAPBI TANAYIaH TYPaAbl.. EKIHII ClieHApHii — TYIIFalbIK-
OarpITTaIFaH. by Jkepje CTyACHT JKaFdasTThIK TariChbIpMaiap/ bl 63 OCTiHIIe IIeIIe T, KaF aiIbIH
03 Ke3Kapachl OOMBIHINA JaMy KYHECiH YChIHAHI [9].

HoTu:xenep. Xumusi MaMaHIBIFBIHIA OUTIM alIaThIH CTYACHTTIH (DYHKIIHOHAIBI CAyaTThUTBIKTHI
KaJIBINTACTBIPY MBIHA HETI3I1 9IiC-TocIiepi KaMTHIBL:

1. TIpobGieManbiK OKBITY: KEIICH Il 9/IICTI Tajlall €TETIH XUMUSUIBIK aHAJIU3 €CENTEPiH MIbIFapy;

2. TlpakTUKaIbIK XOHE JTA0OPATOPHUSIIBIK cabaKTap: carmaliblK >KOHE CAaHJBIK Taljay OIiCTEepiH
KYHJIETIKT1 OpbIHJIAY.

3. AKMmapaTThIK TEXHOJOTHUS CAlaCBIMEH HMHTETPAlUs JKacay: CUMYISATOPIAPIbI, SICKTPOHIBI
nabopaTopusIap b, MOACIbICYAIH OaFaapiaMalbIK SICTEPIH KOJIIaHy.

4. TonThIK XK0HE KEKe FBUIBIMHU >KOOaap jkacay: apHabl 9IiCTEp/li TEPEH Urepy, aHATH3ICYIH
©31H/IIK aJITOPUTMJIEPIH Taly.

5. KOHTEKCTTI OKBITY, XUMHSHBI KaKChl TYCIHY YIIiH (hapMaKOJOTHSIIBIK, SKOJIOTUSIIBIK ©H/Ii-
PICTIK OpBIHAApJAH HAKTHI MBICAJIAP KENTIPY, 3ayBITTAPBIH KYMBIC JKacay MPHHITUNTEPIHIH TeX-
HOJIOTUSITBIK ChI30aIapblH Taay.

3epTTey KYMBICBIHBIH MAaKCaThl CTYACHTTEPAIH (PYHKIIMOHAIILI CayaTThUIBIKTAPBIHBIH KAJIbII-
Tacybl YIIIH XHMMHS TIOHI OOHMBIHIIA apHaiibl ojicTeMenepii YcbiHY exi. JKypriziireH seprrey
YKYMBICTAPBIHBIH HOTIIKEC1 OOMBIHIIIA XUMHUSI TIOHIHEH TOMEHJET1 9MICTePi KOJIAaHy apKbUIbl CTY-
JNEHTTEpAIH (PYHKIIMOHAN Bl CayaTThUIBIFBIH KaJIBIITACTHIPYFa KOMEKTeCyre 00aibl.

I. EH annpiMen GiniM Oepy MEKEMECIHEH ThIC JKepiiep/ie CTYACHTTepAIH (PYHKIMOHAIIBIK cayaT-
TBUIBIKTApBIH ChIHAN Kopy Kepek. CeOebi, Oonamiak XWMHUKTIH TYPMBICTBIK 3aTTapiAblH KarramMa-
CBIHJIaFbl STUKETKAHbI, HYCKAYJIBIKTBI JYPHIC OKH alTybl OHBIH KOci0M OUTIKTUIIrIHIH OacThl alFaFrbl.
OHBIMEH KOCa, 19pi-AePMEKTI KOJIIaHap aAbIHIAFhl HYCKAYJIBIK, KYHICTIKTI epiTIHAIIep Il TalibIH-
nay, KOHCEPB epITIHAUIEPIH JalbIHIAy aJaMHbBIH Ka3ipri 3aMaHAarkl 0aCThl KAKETTUTIKTEPiHIH Oipi.

II. XuMUATBIK SKCIEPUMEHT. XUMUS 63 aJIJIbIHA SKCIIEPUMEHTTIK FhUIBIM caniackl. COHIBIKTAH,
XUMUSUIBIK SKCIIEPUMEHT — XUMHUS FHUIBIMAAPBIHBIH IIEHOEPIHIETT XUMUSIIBIK KYObUIBICTBI CUTIAT-
TalUTBIH ClEeUU(UKAIBIK OKBITY TOCUI. XUMHSIIBIK SKCIEPUMEHT AUJAKTUKAIBIK KaTErOpUsIMEH
MHTETPATUBTI KapbIM-KaThIHAC Ty3eadi, ce0ebi oy Oip Me3riijie KOpPHEKUIIKTI JaMBITaThIH KOHE
KAPATBUTBICTAHYIBIH METOJONOTHSUIBIK HeTi3epiH (TaOuFaTThl TAaHYABIH SMIIMPHKAIBIK OiCi,
JIOTUKAJIBIK TapUXU MHTErPAaTUBTI aMmajap) JaMbITaThlH Kypaj. XUMUSIIBIK KCIEPUMEHT MOHIIK
HOTIDKEJNIEp/Il FaHa eMecC, IMOHAPANIBIK HOTIDKEIEp/l /1€ KaJbINTACThIpyJa aca MaHbI3bl pes OlHal-
nel. [loHapanblk OaiilaHBIC FBUIBIMH TaHBIM OJICTepl MEH OULTIM Ma3MYHBIHBIH HeETi3iHAe OiliM
aJTyJIbIH KallblIaMa JKYHECIH KYpacThIpy MYMKIHIIK OepeTiH “KypbUIBICTHIK Kipmill TacTapsl’
cekuiai. MpIcanbl, TOMEHJIET1 3€PTXaHAJBIK KYMBICTBI JKacayFa MOHApablK KOMIIOHETTI KipICTIpy
YKOJIJTApPBIH KapacThipaiibiK (1-kecte).

Kecme 1 - 3epmxananvix scymolcmoiy UHCMPYKMUEMI KAPMACLIHbLH, MbLCATbL

Ne 1 3epTXaHaJIbIK KYMBbIC
“ANTBI BAJIGHTTI XpOMHBIH KOCBUTBICTApEIH OelTapanTanapipy”
MakcaThbl: aJITBIBAJICHTTI XPOM KOCBUTBICTAPBIHBIH KOHIICHTPAIIUSACHIH MYMKIHJIITIHIIE a3alTy
TamcpIpMa: KOChIMIIIA aKmapaT Ke3JCpiH KOJNAHBIT JONTEepre “IIEKTI PYKCaT ETINreH KOHIICH-
Tparuss” YFBIMBIH TYCIHIIPIM *a3bIHbI3. OKBITYIIBIHBIH YCHIHFAH MOTIHIH KOJTaHa OThIPAa XPOMHBIH
TaOWFU HBICAHAAPAArbl XPOMHBIH YJIKCH KOHIEHTPAIMSICHIHBIH KayINTUIrT Typaibl KOPBITHIHIIBI
’KacaHpbI3.
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Kypobuarsuiap: emmerin mutaaap, ctakad (100mi), exi CBIHAYBIK, TYTIKIIE.
PeakTuBTEpP: CTAaHIAPTTHI €PITiHAL, KYKIPT KBIIKBUIBIHBIH epiTiHIici, AudeHunkapba3zus (aneToH-
Jarel epiTiHzici), cy, XpoMHbIH (V) HOHBL

TancslpMaHbl OPBLIHAAY peTi:
1. CranmapTThl epiTiHAIIEH 5 MIT eumen ajibi oHbl 100 M cTakanFa KYWBIHBI3.
2. XpoM HOHIAPBIHBIH KOHIIEHTPANFSICHI MIEKTI PYKCAT €TUITeH MOHTE JEHiH a3al0 YIIiH CTaKaHFa
CyIBIH KaHIai MeJIIepiH KOCY KEepeK EeKEeHIH €CENTEHi3. XPOMHBIH IEKTi KOHICHTPAIMSICHIH
aHBIKTaMaJaH Kapaichel3
3. Cynsl a3 Kesnemie KOChIHbBI3
4. EpiTiHIiZeH eKi ChIHAYBIK aJbIHBI3 (CYHBIITKAHFa IEHiH jKoHE CYHBUITKAHHAH KeiiH) (opKalichbIHa
10 Mi-1eH)
5. Op ChIHAYBIKKA 4 MJI KYKIPT KBIITKBUIBI MEH AU(PEHIIKapOa3uaATI KOCHIHBI3
6. KoceMina akmapat Ke3IepiH maijanaH OTeIpa JSITEpre canaiblK PEaKTHB TIEH CaajblK pPeakius
YFBIMBI TypaJibl TYCiHIK OepiHi3.
7. Hotmxenepai caibICTBIPBIHBI3, KOPBITHIHIBI )KaCaHbI3

KopsiTbiabl: (011iM amymbuiapAbH 03/4epi jkacaiapl, Oy )kepie MyMKiH O0JIaTBIH KOPBITBIHIBIFBI
MbICaJl KeITIPIIreH) TaOUFH HbICaHIapa ePITIHAIHI CYHBLITY apKbUIbI KayilTi 3aTTapbIH MOJIICPIH
aszaiiTyra O0oyaapl, ajl KaTThl CYHBUITKAH JKaFmaia 3WsSHIBI, KAyilTi 3aTTapabl OeiTapanTtaHasIpyFa
0oxanel. CamnanbplK peakius KOMETIMEH KayilTi 3aTThIH OelTapanTaHFaHbIH TEKCEPYTe OOIaIbI.

Tanceipma: cTyneHTTEp arbIHABI CyIarbl 3WSHIBI 3aTTapAblH MOJILIEpiH a3alTy Typaibl e3iHiH
YCBIHBICBHIH OLIIipyi KaxeT.

FrutbIMu-kapaThUIbICTaHy OaFBITHIHIAFBI CAyaTTBUIBIK OKBITY KE31HJIET1 9ICTEeMEeNiK aCleKTiHIH
OpBIHJATYbIHA HeTi3aeneal. JKapaTbuibicTany OarbIThIHIAHBI FHUIBIMAAP YIIIH FBUIBIMUA TaHBIMJbI
AMITUPHUKAIIBIK JICHIeH/Ie KOPCETETIH 9IICTEPMEH OaIaHBICTBI OKBITY TYPJIEPl MaHBI3AbI CAaHAIA B
Oakpuiay, enmey, Taxipude. [ToHaiK MasMyHABI KOpPHEKIIEY YIIIH MOTIHIEpP, HHTEIJICKT-KapTaap,
KecTelnep, chizdanap, rpaduka, Kercrep Konmanca 00abl.

III. MotinMeH »yMbIc jxacay. FpulbiIMM Ma3MyHJarbl MOTIHZIEpre 3ep cajcak, ojlapFa TOH
cnenudukanbl 6aiikayra 6oJael. MbICaibl, XMMUS TIOHIHEH MOTIHAEPl OKbIFAH Ke37¢ KO FHUIBIMU
TepMuHiepai Oaiikayra Oomanbl. TepMUHAEpAIH MaFblHACBIH TYCIHOEY MOTIHHIH Ma3MyHBIH,
TanchIpMaHbl TyciHOeyre okeneni. “CumMmeTpus’” TEpMHUHIH KapacThIpailblK. XUMHsIA 071 H30MEpHS
Typi, OWONOTHANA paAHalIbl, €KiKAKThl CHMMETPHUsS TypJiepi Oenriii, reoMeTpusiga TeHOYHipi
YIIOYPBIIITHL TYCiHAIpCe, reorpadusiia ep MapbIHbIH JKapTHICHIH, IPaayC TOPBIH CHUMATTANIbI.
byn TepMuHHIH moHapabIK OailTaHBICHIH OUTYy OUTIM amymIbIHBIH ()YKHITMOHAIIBIK CayaTThUIBIFbIH
KepceTei.

Cebern-canmapiblK 0aiIaHBICTBI CHITIATTANTHIH MOTIH/IIK TallChIpMajiap ibl KapacThIpanbIK.

docdop OGipHEmie amIoTpoNThl MoAU(DUKANMAFA YIIBIpaiapl: aK dochop — Oamaysi3 Topiznec
capsl peHki Oap Tycci3 3aT, capbIMcak HicTi. AK dochop cyna epimeiiai, Oipak KyKipTTi KOMipTeKTi
XKakchl epul. Ayama Te3 toteiFanbl. JKany Temmneparypackl 40°C, yritinren gocdop 6enve Tem-
nepaTtypacbiHIa Te3 kaHaabl. AK (ocdop ere ynbl. OHBIH 06aCThl epeKIIeNiri — TOTBHIFY HOTHXKe-
CiHIe KapaHFbiaa xapkeipaiabl. Ke3ein Gocdop kyHripr-tankypait tycrti micci3 yatak. Cyma na,
KYKIPTTI KeMipTeKkTe ne epimeiini. Ayana ail ToTeiFaapl, 260°C Temmeparypana KaHaibl. YIIbl
eMec JKOHE KapaHFblaa kapkKblpamaiinel. Kapa ¢ocdop rpadutke ykcaiiapl, cyna epimeiini, xap-
ThUIal OTKI3TIIITIK KACUETIHE HE.

Cypaxk: ak ¢pocdopapl HEMKTEH CyIbIH aCThIH/IA CaKTayFa 00JIMaiIb1?

A. KapaHnrpiia kapKbeIpaiiabl.

B. Cyna epimeiini.

C. benme TeMiiepatypachiH/ia *KaHa/Ibl.

D. CapbimcakTsl Hic ToH.
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IV. FeuteiMu sxo6anmap oxici. Kazipri TaHma cTyIeHTTep aKmaparThl )KaH-)KaKTaH ajajibl. 3aMaH
arbIMBIHA Kapall oNap/IbIH JaMybl 6T€ KapKbIHGI )KYpyae. COHABIKTaH KPUTUKATBIK OWjay KYHeciH
JAMBITY YIIIiH FEUIBIMU 00ajap 91iciH YChIiHyFa 0oasl. FeutbiMu sxo0anapibiH THIMILTIT:

- OKY MaTepHaJIbIH TePEeH TYCIHIN, MYKHIT MEHIepyre KoMeKTece i,

- OUTIM aJymIbUIapAbIH ©3 aJlIbIHA JKEKE JKYMbIC)Kacay KaOuleTi MEH JaFIbIChIH KaJbINTac-
THIPAJIBL;

- TEOPHUSIIBIK OUTIMI1 HAKTHI MPAKTHUKAJIBIK TAIICHIPMajia KOJIAaHy OUTIKTUIITIH KaJIbIITaCThIPAIbI,

- OUTIM aNyIIBIHBIH JKEKe KACHeTTEepiH IaMbITHIIN, CTaHAAPTTHI €MeC >Kafaaiiapaa >KbliiaMm
HaKTHI MennMAep/l KaObuinayra yupeTeni;

- OLTIM aJTyIIBIHBIH OKY KE31HJIET1 bIHTAChIHBIH JCHI€HiH )KOFapbLIaTa/bl.

Frimeimu ox00a Ke3iHIe OKBITYIIBI 11, CTYACHT Te OuTiM Oepy yaepiciHiH OeJiceHIl CyOBEeKT
mymrenepi. FeutbiMu sxo0anap omici MyFaliM YIIiH MeJaroruKajiblK MPOIYKTUBTI TEXHOJIOTHIIAP
apKBUIBI TEOPHSUTBIK OUTIMIII JKaHFBIPTY 0O0JICa, CTYICHT YIIIH TEOPHUSUIBIK OUTIMII KOJIJIaHa OThIpa
OMIpP/IiH OpTYpIi canajapblHIarkl TAallChIpMaapAbl OpbIHAAyFa YHpPETeTiH OuTiM JeHreii icrerTec.
bimim amymsl TeK KpUTHKAJIBIK OMJIay KYMECIH IaMBITHINT KOWMal, TEXHOJOT PETIHJIE OWIaHy
KaOUIeTiH KaJIBINTACThIPBIN, ©3 YXYMBICHIH KOprayabl, nebaT yibsiMaacTelpyasl yihpeneai [10].
XuMUsI TIOHIHEH CTYACHTTEpre FhUIBIMHU jKOOajlapra MbIHAJal TakKbpIpHIITapAa YChIHYFa OOJajbl:
TyYpPMBICTHIK JKYFBIII 3aTTapAblH KypambiH 3epTrey; Kymunapusnarsl Xumusi: pH-HbIH TaFaMHBIH
JIoM1 MEH KYpbUIbIMBbIHA ocepi; Cyabl Cy3y: TaOWFU JKOHE sKacaHIbl Ta3apTy dictepi; buomomumep-
JepAl MIACTUKTI OpHBIHA KOJAaHy; barapesmapaarbl XUMESUIBIK peakiusuiap: Oatapesiap Kajai
KyMbIC icTelni; KanaplkrapaaHn anplHaThIH OHeprus: Oworas jkacay, KocMerwka eHIipiciHIeri
XUMISUTBIK Peakusuiap; BOSFBINT 3aTTap XUMHSCH: DKOJIOTHUSIIBIK TA3aJIBIFBI JKOHE TO31IMILTITL;
OPTYpJIi 3aTTapbIH AHTUCENITUKAJIBIK KACUETTEPIH 3ePTTEY JKIHE T.0.

V. I'padukanbik WutocTpanus. XuMus MoHIHE Tpa@UKabIK WLTIOCTPALUSIHbI Naiiianany oem-
T'UTl TaKBIPBIMTAP/Ibl OHAl TyCiHyre MYMKIHIIK Oepeni. Coi30anapapl carybl KbI3BIKTHI, TAHBIMIIBIK
cabak ¢opmaceiHa alHAIABIpyFa Oonajbl. TEeXHONOTHSIIBIK ChI30aNapabl, Oenriini Oip XUMUSIIBIK
YAEpIiCTepiH JKYMBIC jKacay MPUHIMIIH rpaduka apKbUIBl CTYIAEHTTEP O31HJIK JKYMBIC KE31HJEe
TyciHaipce 6osael. MbIcanbl, TATPUMETPUSHBI Talay Ke3eHIEPiHIH PETTUIITH KOPCETETIH TEXHO-
JOTHSUTBIK CXEMaHBbI KYpyIbl TamnchipyFa Oonanpl. CTYACHT KOJNAAHBUIATBHIH OIICTEP/iH, >KaOJIbIK-
TapJIbIH JKOHE PEaKTHUBTEPAIH TYPIH KOPCETIN, Heri3ri 0akpliay HYKTeNepiH Oenrineiiai (MbIcaibl,
ipikTey HYKTenepi, mapamerpiepai Oackapy Hykresnepi). CTymeHT Oy >karmaija HEHWpo >KYHeHi
KOJIJaHbIN, TpadUKaIbIK WUTIOCTPALUSHBI KOPHEK] Typae Kepcerce Ae 6omansl. byn na 6inim amy-
IIBIHBIH (DYHKIIMOHAJIIBI CayaTThUIBIFBIHBIH KOPCETKIII CaHaajbl, ce0edl aKmapaTThIK TEXHOJIO-
TUSIMEH UHTerparus xacanaisl [11].

Cypem [ - Tumpumempusiiolk manoayovly HetpoCcytie YColH2AH ePADUKATLIK ULTIOCMPAYUACHL
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Tankeliaynap. 3eprrey HOTIKENEPI XUMHUK-CTYISHTTEPIIH (DYHKIMOHAIIBI CayaTThUIBIFBIH
KJIBIITACTRIPY KE31HIET1 KEMICH/I1 9IICTI KOJIIaHYABIH MaHbI3bUIBIFBIH aUKBIHIAWIbI. ¥ CHIHBLUIFAH
OMICTEP TEK KOCIOM KY3BIPETTIIIKTIH FaHA €MEC, IIIBIHAMBIM OMIp/Ie 1€ TPAKTUKAJIBIK TarlChpMaiap-
b1 IIENIyTe CTYACHTTI JaiiblHAay1a 3 THIMAUIITIH KepceTe .

Kyprizinaren 3epTrey KYMBICHIHAA YCHIHBUIFAH OICTEPAIH ©Te THIM/II €KCHJIITIH KOHE CTY/ICHT-
TEePAIH TOHAPAIBIK KY3BIPETTIUTIKTEPIH JAMBITYIbl KaMTaMachl3 €TETIH OPTYPJl OKYy MOHIEPIHIH
OKBITYIIBUIAPHI KOJIZIAHA alaThIHBIFBIH Kepcereai. COHBIMEH KaTap YCHIHBUIFAH 9licTeMenep Oi1im
Oepy MeKeMeJIepiHiH TalchipMaliap JKWHaKTapblHIa Maiaansl 06oma anaapl. CTyneHTTiH (yHKIIHO-
HAJIJBIK CayaTTBUIBIFBIH KaJBIITACTBIPHIN, FHUIBIMH-KAPAThUIBICTAaHy OaFbIThl OOHMBIHINA CAyaTThI-
JBIFBIH OaFaay MaKCaThIH/Ia MBIHAJAl TAHBIMJIBIK TallChIpMAalIapIbl KOCYFa OONabl:

- MOTIHJIK aKnaparTapJaH 0ejek opTypJi rpadukanbiK HbICAHIAPABI KOCY;

- XUMHSUTBIK CHMBOJIUKAHBI KOJIZIaHY;

- ecenTey KOMIOHEHTIH KOCY;

- OKCIIEPUMEHTTIK MaTepHajIapIbIH MaKCaThIH, IAPTHIH, KOPBITHIHABICHIH aHATH3ACY/ i, 3epTXa-
HAJIBIK KYPBUIFbUIAPMEH JKYMBIC ’Kacay HYCKaYJIbIFbIH KOCY.

@OyHKIIMOHAIIBI CayaTTHUIBIK O1TIM aTyIIbUIAPIBIH SPTYPIIi OKY KOHE MPAKTUKAJIBIK KbI3METTET1
OUTIM JKETICTIKTEPIMEH THIFBI3 OalmaHbICThl. DYHKIIMOHAIIBI cayaTThl CTYACHT KaHJAaW JKarmai
00JMacChIH, CTAaHAAPTTH €MeC IICIIIMICP Taybl, IPaKTUKaFa OaFpITTAIFaH TalChIpMaJIapAbl JKCHLUT
OpBIHJIANIBI, MEMJICKETTIH Oocekere KaOineTTeNiK JACHIeiiH )KOoFapbluiaTaabl. XUMUS MOHIHEH KO-
Fapbl KoCiOM O1TIM ajaThlH CTYACHTTIH (YHKIHMOHAABI CAyaTTBUIBIFBI OYJI KOIMACIeKTTI Mocese
canananpl. CoHABIKTAH '"KOFaphel OLTIM OepydiH OarmapiaMalapblH MEHTEPreH CTYACHTTEPIIiH
(YHKIIMOHAIBIK CAayaTTHUIBIFBIH JAMBITYABIH KEIICH I OarqapiamMachiH Mmalanany >Kakchl HOTH-
KeJepre oKemne/i.

KopbIThiHabl. Makanaga YChIHBUFAH oicTeMeNiep Ti30€riH OChIHIAM KelleH[l OaraapiaMaHbIH
HETi31 peTiHAe KapacThipyralOomaabl. ATanMmblll OarmapiaManapibl iCKe achlpy YIIIH MEMJIEKETTIK
OuTiM Oepy MeKkeMerepi, 9ICTeMENTIK KbI3METTEP/IIH KYIITEPl )KYMBUTIBIPBUTYBI KKET, aTar alTKaH/a:

- XUMUS TIOHIHEH CTYACHTTEPAIH (YHKIIMOHAIIBIK CayaTThUIBIFBIH KaJIBIITACTHIPYABI KapKbI-
JIBIK, HOPMATUBTIK-KYKBIKTBIK KOHE aKIapaTThIK CYHEMENIEY;

- OKY KYpaJIapblH, OKY-TIPaKTHKAJIBIK TANChIpMasiapAbl KOHE TUArHOCTUKAJIBIK MaTepUaIap bl
KaMTHUTBIH CTYIEHTTEPAIH (QYHKIIMOHAIABIK CAayaTTBUIBIFBIH KaJbITACTHIPY OOWBIHIIA OKY MaTe-
pHUaIapbIH 93ipIiey;

- OUTIM amymbUIAPAbIH (QYHKIIMOHAJIBIK CayaTThUIBIFBIH KaJIBIITACTRIPY MOcesenepi OOMbIHIIA
neIaror Kaapiiapsl qaspiay, KaTa qaspiay xoHe OUTIKTIIITIH apTThIPY KYHECIH YIHBIMIACTHIPY;

Byn 3eprreyniH FRUIBIMU KAaHAIBIFBI XUMHUS CTYIEHTTEPiHIH (PYHKIMOHAIIBIK CAyaTThUIBIFBIH
KQJIBIITACTRIPYABIH KEIIEH 1 TOCUTIH o3IpJiey KoHE Heri3aey Oonbln TaObLIaapl. AJFamn peT
KeImeH 11 01miM Oepy OarmapiamMachlH KypyFa HeTi3 0oJia ajnaThlH (PYHKITMOHAIIBIK CayaTThIIBIKTHI
JaMBITYFa OaFBITTANIFaH 9/licTeMenep Ti30eri YChIHBUIIBI.
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TEACHING CHEMISTRY TO LEARNERS WITH SPECIAL
EDUCATIONAL NEEDS IN KAZAKHSTAN

Abstract

At the present stage of the reform of the education system, every general education institution
should accept and meet the special educational needs of all students, i.e. it should be inclusive.
Because the number of students entering inclusive classes is increasing, the education of children
with special educational needs is becoming an urgent educational issue. Teachers working with
these students have trouble for several reasons. This study aimed to investigate the possibilities of
improving students' pedagogical skills in the context of inclusive education in chemistry. The
pedagogical experiment was conducted in the secondary school 73 in Karaganda from 18 January
2022 to 3 April 2022. 8 "A" class was the control class and 8 "B" class was the experimental class.
Three students, recommended by the chemistry teacher were selected for the pedagogical
experiment and observed throughout the experiment. The students participated in the inclusive
education programme and were assigned to the experimental class 8 'B'. According to the results of
the final test, the quality of knowledge of the students in the experimental class with inclusive
students increased by 4.6% in chemistry.

Keywords: inclusive education, chemistry, testing, questionnaires, 8th grade.
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KA3AKCTAH/JIA EPEKIIIE BIUIIM BEPYTE KAKETTIJIEPI BAP
OKYUWBbIJIAPFA XUMMUS [IOHIH OKBITY

Anoamna

binim Gepy xyiecin pedopmManayabiH Ka3ipri Ke3eHiHIe OapiblK OKYIIBUIAPBIH EPEKINe KaKeT-
TUTIKTEPIH KaOBUIIAYbI YKOHE KaHAFaTTaHABIPYbl KEPEK YKOHE WHKIIIO3UBTI OOMybl THiC. MHKIIO3UBTI
OuTiM Oepyne OKYIIBUIAPABIH CaHbl apThII Kelie >KaTKAHABIKTaH, epeKIle Oananapibl OKbITYy OLTiM
OepyaiH e3eKkTi MoceneciHe alHamyna. Epekmie OimiM Oepyre KakeTTulikTepi 0ap OKyLIbUIApMEH
KYMBIC ICTEUTIH MyFamimaep OipkaTap ceOenrepre OaiylaHBICTHI KUBIHABIKTApFa Tam Oomanabl. by
Makajaga XUMHS TIOHI OKBITyJa WHKIIO3UBTI OuTiM Oepy mIieHOepiHIe OKYIIbUIApILIH OLTIM airy
JaFAbBUTAPBIH  ApTTBIPY MYMKIHAIKTEPIH 3epTTeyre OarbITTayiFaH. [lemarorukaiblk SKCIIEPUMEHT
Kaparanap! kanaceiHeiH No73 opta mektebinge 2022 xbuiaeH 18 KaHTapbeiHAH 3 coyipiHe JIEHiH KYp-
risiimi. 8 "A" Gakpuiay ChIHBIOBI, an 8"B" CHIHBIOBI 3KcIIepUMEHTTIK O0abl. [legarorukanbiK dKCre-
pUMEHT OOMBIHIIA XWMHS TOHIHIH MYFajliMi YCHIHFaH YII OKYIIbI TaHIAJIBIHBIN, OJap JKCIIEPUMEHT
OapeIchIHIA OaKpUIayFa ambiHABL. OKYIIBUTAp MHKITIO3HMBTI OUTIM Oepy Oarmapiamachl OOMbIHINA O17TiM
QJTBII, COHBIH/IA SKCTIEPUMEHT OapbIChIHAA 8"B" CHIHBIOBIHBIH KOPCETKIIITEP] aHBIKTAIBI. KOPBITHIH B
TECTUICY HOTIKeNepl OOMBIHINA WHKIIIO3MBTI OKYIIBIAPMEH >KYPIi3UINeH AKCIEPUMEHTTIK KYMBICTa
OJIap/IbIH OLTIM carackl XUMHUS TToH1 OolbIHIIA 4,6%-Fa apTKAHABIFbI AHBIKTAIIIBL.

Tyiiin ce3nep: MHKITIO3UBTI OUTiM Oepy, XMMHUS, TECTLICY, cayaTHaManap, 8-ChIHbIII.

Caovikos T.M." © , Koxubacosa I'T. ' © , Anumrynoea MK
II(apaeaH()uHCKuﬁ yHugepcumem umenu axaoemuxa E. A. Bykemoasa,
2.Kapazanoa, Pecnyonruxa Kazaxcman.

*e-mail: kokibasova@mail.ru

INPEIIOJABAHUA XUMHU JIAA OBYYAIOIUXCA C OCOBBIMH
OBPA3OBATEJIBHBIMU ITIOTPEBHOCTSAMMU B KAZAXCTAHE

AnHomayus

Ha coBpeMenHnoM stamne pedopmupoBanus o0pa3oBaTelbHON CHCTEMBI Kaxka0oe oOmieoOpazoBa-
TEJNbHOE YUPEXKACHHUE JODKHO MPUHUMATh U YIOBIETBOPATH OCOOBIE 0Opa3oBaTelbHBbIE MOTPEO-
HOCTH BCEX YUYEHHUKOB, TO €CTh JOJIKHO OBITh MHKIIIO3UBHBIM. B CBSI3U € TEM, UTO YKCIIO yHalTUXCH,
MOTAJIAIOIIUX B KJIACChl MHKIIFO3UBHOTO OOyUYeHHs pacTeT, oOyueHue JeTel ¢ 0COOBIMH Iearoru-
YEeCKUMHU OCOOCHHOCTSIMH CTaHOBUTBHCS aKTyaJbHBIM BOIIPOCOM OOpa3oBaHMs. YuuTens, paboraro-
M€ C JNaHHBIMHU YYaIIUMHCS, UCTIBITHIBAIOT TPYIHOCTH, OOYCIOBICHHbIE pSAAOM MpuuuH. JlaHHOE
UCCleIoBaHie ObLJIO HAMNpaBiIeHO Ha H3YYEHHE BO3MOXKHOCTEH MOBBIIIECHUS 00pa30BaTEIbHbBIX
HABBIKOB Y4YalllUXCS B paMKaX HHKJIIO3MBHOrO oOpa3oBaHus mo xuMmud. Ilemarormueckuii skcrme-
puMeHT npoBoauics B cpeaner mkosae Ne73 r. Kaparanns! ¢ 18 auBapsa 2022 roga no 3 anpens
2022 roma. 8 "A" kmacc ObUT KOHTPONBHBIM, a 8 "B" Kimacc — akcnepuMenTanbHbIi. Jjis memaro-
TMYECKOTO HKCIEPUMEHTa ObUIM OTOOpaHbl TPU YUEHHKA, PEKOMEHJIOBAHHBIC YUHUTEIEM XUMUH, 3a
KOTOPBIMH BEJIOCh HAONIOICHHE HAa MPOTSHKEHUU BCEro SKCIEPUMEHTA. YUEHUKH y4acTBOBAIM B
porpamMMe HMHKIIO3MBHOTO OOpa3oBaHMsI M ObUIM pacIpeliesieHbl B 3KCIEPUMEHTANbHBIH § «b»
knacc. [lo pesynapTaTaM HMTOrOBOTO TECTHPOBAHMS YPOBEHb KauecTBa 3HAHUN OOy4aroUIMXcs B
HKCHEPUMEHTAIBHOM KJIACCE C MHKJIIO3UBHBIMU YU€HUKAaMH MOBBICWIICA Ha 4,6 % 110 XUMUH.

KiroueBble ciioBa: unku03usHoe 00pazoeanus, Xumus, mecmuposanue, aHKemuposanus, 8 kiacc.
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Introduction. Inclusive education as an educational theory is based on the worldview of social
inclusion (integration of all members of society into the social environment). It is a component of
the development strategy of a democratic society, as equality, accessibility and quality assurance of
education are a basic requirement for its functioning. Persistent education system reformation
characterized by provisions demands that every general education institution has to include all
students and meet their special needs, that is, they have to be inclusive. Students with different
educational needs can learn effectively in a favourable environment where these needs are taken
into account by all teachers working with them and their parents.

This requires educators to:

e Be prepared to accept the diversity of the student body;

e Have the skills to organise the learning process for different children within the same class;

e Strive to help each student reach a higher level and ensure their success in learning.

This study sought to explore the opportunities for enhancing students' educational skills within
the framework of inclusive chemistry education

In Kazakhstan, one of the most critical areas of development is the education of children with
special needs education. Unfortunately, these children, unlike other ordinary ones, can only reach
their optimal capacity when their education and growth are well-planned and properly timed. This
challenge is more prevalent today since there are usually few learning activities that can be pursued
by children with special educational needs. Accordingly, in several cases, the mission of education
of a child with special needs is a priority. Today society is concerned with developing the survival
skills required of graduates in the marketplace. Consequently, there is a clear trend towards the need
for a new type of specialist who, in addition to technical know-how, can cultivate and negotiate
business relationships plus show high intelligence levels, and general and environmental
knowledge. This specialist should also be interested in individual creativity and be able to orient
himself/herself in the new world of information. Moreover, society needs a young generation,
which is sure of itself and ready to assume subjectively calculated responsibilities [1].

Integrated education refers to a situation in which children with special needs are placed within
the normal classroom setting and join other normal children in school. Inclusive education does not
expect the child to conform to the process and procedure of learning rather the process of learning is
modified to fit the child.

Considering inclusive education, it is reported that students with learning special needs learn
better in mainstream schools because they can also acquire social experience. Furthermore, it is
thought that children who join classmates with special needs who learn in the regular classroom
setting learn more tolerance, responsibility, and independence. Inclusive education, as defined by
international organisations (UNESCO, UNICEF, etc.), should ensure the right to quality education
for all children by meeting their basic educational needs. However, special attention should be paid
to children who, due to psychophysiological, ethnic, religious, linguistic and other characteristics,
are at the greatest risk of lowering the level of education and social adaptation [2].

Inclusive education is realised as education through an extensive network of support for children
with special developmental needs and those who fall under the concept of “atypical” in comparison
with the majority of their peers. This circle includes children who need quality services and
provision of socio-psychological, pedagogical, counselling and preventive or other services [3].

The main part. Kazakhstan is taking some steps to develop a framework for inclusive education.
However, in reality, there are only a few inclusive general education institutions in the country -
both public (for example, in Karaganda, 160 inclusive classes have been opened in 28 schools. Here
230 children with disabilities study together with normal children) and non-state (“First Hybrid
Inclusive School”, “Dana”, “Author's School of Zhania Aubakirova” in Almaty, etc.). It is
important to highlight that these schools operate based on the experiences of other countries [4]. For
domestic scientists, the problem of the development of inclusive education in Kazakhstan is
relevant and such that it requires careful study.
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Research by A. Kolupaeva [5] is devoted to the analysis of inclusive education in terms of
organizing educational processes in schools with an integrated approach, organizing work with
families, elaborating and improving children’s individualized plans and determining basic criteria
for evaluating children in conditions of an inclusive classroom. The process of involving the world
community in the integration of children with special educational needs into mainstream
educational institutions is based on the child's right to quality education. In addition, the process of
integrating students with special educational needs into society is a stage of development not only
of the special education system but also of society in general. Unfortunately, the model of inclusive
education should not be generic because the given educational model reveals different features
based on the country, region, or community. But it can be attributed to humanitarian policy which is
a common norm.

Ivanova, V. [6] analyses the functions of the social pedagogue in an educational context as well
as underlining the important role of this professional as regards the social development of the
learners within inclusive settings of the general education school. Ivanova was right in arguing that
in inclusive education the humanistic pedagogical relation of the social pedagogue is the personal
and social responsibility, the sense of kindness and justice the sense of assistance and support and
the corresponding professional skills which define the complete personal and professional
competencies and the effective problem solving and the successful participation of the social
pedagogue in the different challenges.

A. Taranchenko [7] considers inclusive education in the conditions of a rural comprehensive
school. The possibility of general and corrective-developmental, preventive and health-promoting,
and rehabilitative socialization components when integrating and socializing a child with
psychophysical developmental disorders in a rural community is possible with positive results. The
author singles out support services for families with children having developmental disorders,
including counselling, methodological, and rehabilitative aids. Further, the author of the study
maintains that placing children of different backgrounds including children with special educational
needs in a single group in a rural school can go along with preserving the rural setting and the
improvement of the chances for the rest of the rural society on the other hand, solving several
pedagogy issues.

V. Revyakina and E. Akulova [8] address the issue of general education teachers' readiness to
implement inclusive education for children with disabilities in mainstream schools, emphasizing it
as a key challenge that necessitates the development of professional training programs and
psychological support for participants in the inclusion process. The authors present data
highlighting the primary parameters of teachers' professional and psychological preparedness to
integrate a “special” child into the general education system. They discuss the professional
challenges faced by mainstream school teachers, including a lack of knowledge about the
developmental characteristics of children with special educational needs, as well as methods and
technologies for working with them, alongside psychological challenges related to emotional
acceptance. Special attention is given to the need for a comprehensive support system for general
education teachers, provided by specialists in correctional pedagogy, special education, and
psychology, to assist them in navigating the inclusive education process.

For positive implementation, development and improvement of inclusive education in
Kazakhstan, it is necessary to study the experience of leading foreign countries. For this reason, M.
Maksimenko [9] looked at the inclusion of students with special educational needs in the United
States of America. In several respects, the country’s experience of implementing inclusive
education is as follows:

e The enhancement of social policy is essential, as a systemic resolution of the issue requires
active state involvement in establishing a qualitatively improved regulatory and legal framework.

¢ Reforming the educational system (defining the organisational and content bases of educational
institutions).

e Training of professionals to work in inclusive educational institutions.
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In response to the current issue of the interaction of children with special educational needs, S.
Dzhavadova [10] observes that these interactions depend on multiple factors. These include the
psychophysical development features of each learner enrolled in the classroom; perceptions that
normally developing children and parents have towards learners with special educational needs;
efforts that the classroom teacher and other personnel involved; and the level of cooperation among
professionals. The problem of forming coherent teams in heterogeneous classrooms is acute in the
context of insufficient competence of some educational workers. Kept away from the aspects
mentioned above, educators and class teachers are required to pay attention to several important
points. The students should establish positive relationships with each other and team spirit through
parallel activities for extracurricular besides, on individual education programs for children with
special educational needs. Individual curricular and children with psychophysical disabilities must
be integrated during the process of learning. In this context, the long-term experience of other
countries in organising inclusive education at all levels is particularly important. The Scandinavian
countries have their specificity in this respect, which is close to the domestic one, due to the
predominantly paternalistic models and technologies of social protection of the population.
Traditionally, the Scandinavian countries are Finland, Sweden, Norway, Iceland and Denmark.

More effort should be directed on learning systems in the Scandinavian nations, and the part played
by integration in the systems. The presented review of the scientific and theoretical advances made
regarding inclusive education in these countries makes it possible to classify the academic literature
according to institutional criteria. In one way or another, researchers note that the education systems in
Scandinavian countries are highly democratized, humanized and globalized. Such attributes make
indications for the promotion and intensification of Inclusion which is being seen as a fundamental part
of their general education systems. Nonetheless, one must remember that, based on scholars’ findings,
no model in which a particular country practices inclusive education should be seen as the perfect model
to be emulated in domestic systems of education [11].

To successfully integrate inclusive education into the general educational process in Kazakhstan,
it is essential to develop a domestic model for implementing inclusive practices. This model should
draw on the positive experiences of countries where inclusion has become an integral part of the
education system.

The problems of inclusive education are vividly discussed in the works of foreign researchers:
T.Salovita, J. Berhanu, K. Wickman, J. Kivirauma, K. Klemele, G. Rinne, A. Arnesen, L. Lundahl,
B. Persson and many others. In general, researchers in their work see inclusion as an embodiment of
the concept of social justice. Educationalists argue that for several decades the main goal of
educational policy in Scandinavian countries has been to ensure equal access to education for all
children without exception [12].

The literature highlights several key challenges in the implementation of inclusive education
[13]:

e Insufficient teacher preparation. Mainstream school teachers may consider themselves trained
when in actual sense, they lack adequate knowledge, skills and techniques relevant to special
education. Many fail to have the needed qualifications to both treat the impairments a child has and
to place the child in a correct educational process.

e Societal resistance. Namely, the work establishes that there is still a social prejudice against
children with special needs, manifested in such children experiencing developmental impairments.
This includes such things as parents of children who do not have disability not wanting their
children to be educated with special needs children.

e Inadequate funding. It is true that for inclusive educational institutions, there are many of
financial concerns, such as inadequate funds to fund individually necessary technical
reconstructions, as well as the absence of technical and educational equipment for assisting children
with special educational needs.
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The system of organising education in an inclusive classroom. The methodological problem of
teaching in classes with special educational needs is manifested in the discrepancy between the pace
of learning of such students and the requirements for learning outcomes that are common to all
students, another - in the passivity of students in inclusive classes and the need to accept constant
help from the teacher. Below are the stages of planning a differentiated lesson and the teacher's
actions at each stage.

Stages of lesson planning:

1) Planning. Choice of materials; techniques/methods. Appropriateness of materials, forms and
methods of work. Students' educational needs are evaluated, and learning activities are structured
based on the outcomes of the pedagogical assessment.

2) Management of the educational process/classroom management. Effective work of a teacher
involves solving a complex set of organisational, pedagogical and learning tasks, as well as
managing students' behaviour, which is characteristic of any interaction in the classroom.
Consequently, a teacher needs to find approaches and methods of work that enable him/her to
control and maintain an orderly flow of learning activities. The teacher should structure his/her
work to ensure that all established rules and procedures are followed; be prepared to respond to
discipline problems and other situations that may disrupt the flow of the lesson; organise the time
and physical space in the classroom to maximise the productivity of the lesson; maintain a positive
and open atmosphere to enable students to learn new things, taking into account their learning
styles, interests and preferences and special educational needs.

3) Implementing the teaching process. Methods of presenting new information are selected; the
level of students' understanding of the material is monitored. The form of its presentation is adapted
to the individual characteristics of the students to ensure effective formation of new knowledge,
skills and abilities. Teaching material should be delivered effectively. Assignments and
explanations of performance should contain sufficient information for the learner to understand
what knowledge and skills he/she is expected to demonstrate. The learner's level of understanding
should be monitored during the presentation of the material. Students should be helped to develop
the thinking skills and personal learning strategies needed to complete the tasks. Tasks should be
directly related to the topic of the lesson and aimed at achieving the learning objectives.

4) Assessment is an integral part of effective teaching:

e The learner must be actively engaged with the learning content. The educator continuously
monitors the student's engagement with the learning content and encourages focus on the task when
necessary.

e Appropriate adaptations or modifications to the instructional material are made (within
reasonable limits) according to the individual and specific learning needs of the learner.

¢ The student's progress towards the identified learning goals is monitored on an ongoing basis.
Up-to-date data on the learner's progress, level of mastery of the material and development of the
skills and competencies envisaged by the subject are used to plan future work.

e Students should clearly understand the nature of the tasks and the methods for completing
them. When teaching learners with special educational needs, it is essential to identify and build
upon their strengths.

A lesson using differentiated teaching in an inclusive classroom might look like this (figure 1)
[15]:
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Figure I - Example of differentiated teaching in an inclusive classroom
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Materials and methods. The pedagogical experiment was conducted based on the secondary
school No73 in Karaganda from 18.01.2022 to 3.04.2022. 8 "A" (control classes) and 8
"B" (experimental classes) took part in the experiment. During the experiment, ten lessons were
held for the students. Before the pedagogical experiment, a test was conducted in each class to
assess the students' level of knowledge. The test included questions on different topics that the
students had learned earlier in the class. The students were given questions with multiple-choice
and extended response options. The school administration was also interviewed to identify the
categories in which the students were studying under the “inclusive education” programme.
Children with visual impairment, behavioural impairment, attention deficit disorder and diagnosed
with mental retardation are studying in the inclusive education programme in this school. To
implement the pedagogical research, tasks for independent solutions were developed, which
included mini-tests with extended versions of answers, matching and calculation tasks.

For the pedagogical experiment, three students, recommended by the chemistry teacher, were
selected and followed throughout the experiment. The students were in an inclusive education
programme and were assigned to the 8 “B” experimental classes. All tasks and materials were of
different levels of difficulty to suit each student's ability. The students helped each other in groups,
which contributed to the development of the students' skills and abilities.

In the last lesson before the end of the pedagogical experiment, a final test was carried out, the
results of which should show the success of the lessons in which different methodological
techniques were used. In the final control work, the student's knowledge of chemical reactions,
types of chemical bonds, and generalisation of knowledge about properties of the main classes of
inorganic compounds was tested. This test helped to check the students' knowledge of chemistry
and consisted of 20 questions.

The assessment of the learning environment for student groups, conducted by Zavyalova (2002),
was used to evaluate indicators such as class mood, activity, efficiency, and conflict.

Results

1. Analysis of the learning outcomes

Entrance test results. The tasks required the ability to use theoretical knowledge and apply it in
practice, but not all students were able to do this. According to the test results, all three students
from the inclusive education programme received grades of 3 (satisfactory), and only students from
the general programme received grades of 4 (good) and 5 (excellent). The test results were analysed
and the students' problems were identified (diagram 1). The level academic of knowledge is 77,2 %
in 8 "A" (control classes) and 63,6 % in 8 "B" (experimental classes).

84




Abaii ameinoasel Kas¥I1Y Xabapwwicel, « Kapamoeiivicmany-eeocpagus evinvimoapury cepuscol, Ne4(82), 2024 .

14
12

10

3 (satisfactory) 4 (good) (excellent)

o]

[=a]

=

=]

W8 «A» control W8 «B» experimental

Diagram 1 - Results of the entrance test

Final test results. All three inclusive students scored 4 (good) in the final test results. The final
test results indicate that the pedagogical experiment positively influenced the students' performance
(diagram 2). The academic knowledge level reached 77.2% in 8 "A" (control classes) and 68.2% in
8 "B" (experimental classes).
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Diagram 2 - Results of the final test

The results of the final test indicate that the pedagogical experiment positively influenced student
performance in inclusive classes.

2. The following data were obtained using the learning environment assessment.

Pre-test: The average obtained score of the control and experimental groups was 14, which
represents the medium-low learning environment (diagram 3). In general, the groups can be
characterized as inactive with irregular contact between members. The students lacked confidence
in the group's support; they were restrained from taking public responsibilities and did not even
want to be involved in the chemistry week event.

Post-test: In the case of the control group, the average score remained at 15 points, thus retaining
the previous level of the learning environment as medium-low. However, the experimental group
achieved an average score of 22 points, which is connected to the learning environment as the
medium level of the learning environment and higher than the initial result. Again, the majority of
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students confirmed that the group activity increased, leadership was encouraged during difficult
situations, social activities were more interactive, and there was enthusiasm in attending lessons.

25 The classes' average scores
22

8 wh» contro 8 «B» experimental

1 Before the experiment After the experiment

Diagram 3 - The learning environment of the student classes
before and after the experiment

Discussion. In response to the current issues that exist in practice regarding the development of
education for all, the development of the program to enhance the growth of inclusive education is
relevant. Future developments in education to be inclusive wilfully depend on better legal and
regulatory conditions, and financial, physical, technical, and human resource support. The
fulfilment of inclusive education is determined by the child’s achievements, parents’ involvement
and concern, and the availability of professional psychological, pedagogical, medical, and social
assistance at any level of education.

As scientific studies by A. Sawatske et al [17] and F. Lani [18] have shown, the knowledge and
ways of doing things that are 'discovered' by the students themselves, based on thoughtful work
with specially selected and organised teaching materials, are the most firmly assimilated. Therefore,
teaching methods that involve pupils in productive activities are used in special classes. The
purposeful involvement of students in productive activities requires a certain amount of time on the
part of the teacher. This is because task complexity within a given instructional unit can be
adequately managed in addition to addressing the students’ cognitive interests. The accomplishment
of these elaborate tasks promotes students’ independence in knowledge application and also
increases their interest in learning[19].

A key component of chemical education in remedial classes is developing the ability to actively
use and work with visual aids. The development of these skills occurs through focused and
systematic efforts. Cards with questions significantly help to make a short, complete and structured
outline of the lesson, which saves time, helps children to assimilate information in the course of
solving practical problems, and helps children with impaired hand motor skills, as half of the
necessary information is already available on the cards. For visualisation, the lesson is conducted
with the help of a multimedia slide presentation containing diagrams, pictures and videos, which
also has a positive effect on the productivity of the lesson and attracts attention [20].

Conclusion. The results of our tests show that students in the inclusive education program
received positive marks. After calculating the percentages, it was found that the academic
performance in chemistry in the experimental classes with inclusive students improved by 4.6%.
The level of cohesion in the class has increased, not by much, but we can already say that the use of
this methodology for teaching is acceptable. Inclusive students have poorly developed social
activities, students communicate mainly with each other and have little contact with other pupils.
By dividing the students into groups, we created a stressful situation for them in which they had to
have more contact with other children. Initially, the children kept to themselves, but as time went on
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the students became more and more integrated in the groups, which had a positive effect on the
dynamics of the development of motivation to learn chemistry and social activity.

The main features of the chemistry teaching methodology include:

¢ Continuously engaging students in active cognitive activities through interactive teaching
methods, such as organizing frontal training dialogues, standardized oral surveys, chemical
dictations, and a variety of didactic games.

e Emphasizing the importance of both reproductive and productive independent work during
chemistry lessons.

¢ Organizing teaching material using visual aids like graphics.

e Repeatedly revisiting the same chemical phenomena across different lessons, each serving a
different purpose.

e Strengthening the practical relevance of the material by incorporating selected interesting facts
and engaging information that highlights the connection between the content and real-life
experiences of the students.
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HOJUMEPTEP XUMUACBIH OKBITY/JIA BIJIIM AJTY IIBIIAPIbIH
CbIHHU OUJIAY JATABIVIAPBIH JAMBITY

Axoamna

byn Makanana monmumepiep XUMHUSICHIH OKBITY TIPOIIECiHAE OUTIM ayibuIapabiH (pyHKIIMOHAI BT
cayaTThUIBIFBIH IaMBITY — Ka3ipri Ou1iM Oepy >KyHeciHiH MaHBI3/Ibl aCIEKTiCl eKeH T KepceTie.
JKorap¥bl OKy OpPBIHIAPBIH/IA CHIHU OIay TOXKIPUOECIHE dcep €TETIH diCTepAl HIMIIPOBHU3alMsIayFa
HETI3JIENITeH TMPAKTUKAIBIK OPEKETTep KapacThIpbuIafbl. bimiM amymbuiapaslH  (GyHKIMOHAIIBI,
CBHIHU OMJIay JaFAbUIapblH JaMbITY MakKcaTblHAA MOJUMEPIIEpP Typajibl TEOPHSUIIBIK OUTIMIEPIH MpaK-
TUKAJIBIK TarChlpMajapMeH, 3epPTTEYIIEpPMEH JKOHE KoOamapMeH OeKiTyre KOMEKTECETiH dJicTeMe
o3ipJIey JKOHE TECOPHUSIIBIK-IKCIIEPUMEHTTIK HETI3/Iey Typajbl alThlIaael. Makasia OKBITYIBIH THIMII
omicTepiHe, )KaHa TEXHOJOTHSIIAPIBl CHTI3yre KOHE OUTIM amyIIbUIapAblH JaFIbUIAPBIH TaMBITYFa
KATBICTbl HAKThl YCBIHBICTAPMEH KOPBITHIHAbUIaHAbL. TyiFara OarbITTaIFAaH OKBITY — Oyl mexaa-
TOTHKAJIBIK KBI3METTET1 METOIOIOTHSUIBIK OaFaap, o e3apa OaillaHbICTHI TYCIHIKTEp, UACSIap MECH
TOCUTZEP apKbUIbI CTYICHTTEPAIH KY31PETTUIIKTEPIHIH KaJbIITacyblHa BIKMal erefi. ChIH TYPFBI-
ChIHAH OWJIayAbl IaMBITY MOJIMMEpNIEp Typajbl aKmapar anygaH 0acTallbll, KapaldaThlH TarChblpMara
OailTaHBICTHI IICMIIM KaObUIAaydaH asKTalaabl. 3epTTey HOTHXKECIHAE Op CTYIASHTTIH OWBI
IIBIHIAJIBII, KYPTi3UIreH TanchlpMaiap apKblIbl ©3/1K )KYMBICTapbIH OpBIHAAI, ©31H-631 Oaraiayra
JaFIblIaHa/IbI, IOHTE JIET€H KbI3bIFYIIbUIBIFBI apTabl.

JlocTypai omicTep MEH 3aMaHayd TEXHOJIOTHSUIAPIbIH aAPTHIKIIBUIBIKTAPEI CUIIATTAJIBII, 3epTXaHa-
JIBIK JKOHE KOHCTPYKTOPJIBIK TOCUIAEP KaH-KAKThl TaJKbUIaHaAbl. MaKaslaja ChIHM OMJIay/ibl aHbIK-
Tay, Oaranay »KOHE 3epTTCYHiH HEri3ri KOHIIENTYal bl JKOHE OMIICHAMANIBIK Mocelelepi, COHAai-aK
CTYNEHTTEPIH IIBIFAPMAIIBUIBIK dKOHE CHIHU OIJIAybIH 3€PTTEY YIIIH XUMHUSIBIK OLTIMHIH MaHBI3bI
KepceTii.

Tyiiin ce3nep: noaumepnep Xumuscol, Kaciou Ky3ulpemminix, OKblmy a0icmemeci, UHHOBAYUSIbIK,
MEeXHONLO2USLIAD, 3ePMXAHANBIK MAACIPUde, 0Kblmy Muimoinici, a0icmeme, CblHU OULAY.
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*e-mail: azimkhanova.02@mail.ru

PABBUTHUE HABBIKOB KPUTHYECKOI'O MBIIIIVIEHUA CTYAEHTOB
ITPH ITPEITIOJABAHUU XUMHUH ITOJIUMEPOB

Annomayus

B naHHOI cTarhbe MOKazaHO, YTO pa3BUTHE (YHKIIMOHAIBHOM IPaMOTHOCTH YYAaIIUXCS B IpPO-
1ecce 00y4eHHs] XUMHUH MTOJIMMEPOB SIBJISICTCS] BaKHBIM aCIIEKTOM COBPEMEHHOM CHCTEMBbI 00pa3o-
BaHMs. PacCMOTpEHBI IPaKkTUYECKUE MEPOIPUATHs, OCHOBAHHBIE HA HMIIPOBU3ALMH METO/OB,
BIMAIOIIME HAa MPAKTUKY KPUTHUYECKOTO MBIIUICHHS B BBICIIMX Y4eOHBIX 3aBeleHMAX. B memsax
pa3BuTHs (YHKIMOHAJIBHBIX, KPUTUYECKUX HABBIKOB MBIIUICHHUS CTYIEHTOB YKa3bIBaeTcs Ha
pa3paboOTKy METOIOJOIMU U TEOPETHKO-IKCIIEPUMEHTAIBHOIO OOOCHOBAHMSA, KOTOPBIE MOMOTAIOT
3aKpPENUTh TEOPETUUYECKUE 3HAHMS O MOJMMEpax ¢ NMPAKTHYECKUMU 3a1a4aMu, UCCIICIOBAaHUAMU U
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IpoeKTaMH. B 3aKiIro4yeHMM CTaThU MPHUBOAATCS KOHKPETHBIE PEKOMEHJAIMHU O 3(P(EeKTHBHBIM
MeTonaM 00y4YeHHs, BHEJPEHUIO HOBBIX TEXHOJOTMH, pa3BUTHIO YyMEHUH ywamuxcs. JIMuHOCTHO-
OPMEHTHUPOBAaHHOE OOyYeHHE — METOIMYECKas HalpaBIEHHOCTb MEJaroruyeckoi JesTeNIbHOCTH,
criocoOCTByIoImas (GpOpMUPOBAHHIO KOMIIETEHIMH YUYaIIMXCS 4Yepe3 B3aUMOCBS3aHHBIC IMOHSTHUS,
UAEU. U MeTonbl. Pa3zBUTHE KPUTHUYECKOTO MBIIUIEHUS HAYMHAETCS C MOJyd4eHUs MH(OpMalUU O
[IOJIMMEPAX W 3aKaHYMBACTCS IPUHATUEM PELICHMM, CBS3aHHBIX C IIOCTABJICHHOM 3anadeil. B
pe3ynbTare UCCIENOBAHMS YKPEIUIIETCS pa3yM KaXXJO0ro YYEHHKA, OH II0JIy4aeT BO3MOXHOCTB
BBINOJIHATh COOCTBEHHYIO pPa0OTy uepe3 IOCTaBICHHBIE 3aJa4d, NPUBBIKAET K CAaMOOLCHKE,
MOBBIIIAETCS €70 UHTEPEC K MPEAMETY.

OmnucaHpl MpEeUMYIIECTBA TPAJAUIMOHHBIX METOJOB M COBPEMEHHBIX TEXHOJOTHWH, MOAPOOHO
paccMOTpeHbl JIAOOPATOPHBIE M MPOEKTHbIE MOAXOAbl. B craThe mokazaHbl OCHOBHBIE KOHIIEI-
TyaJIbHbIE U METOAOJIOTMYECKHE BOIPOCHI BBISABJICHMS, OLCHKA M MCCIECIOBAaHUS KPUTHYECKOIO
MBILUIEHHS, @ TAKXKE 3HAYCHHE XMMHUYECKOro 0O0pa30oBaHUsA JUIsl U3YyYEHMs TBOPUECKOTO M KPUTH-
YECKOT'0 MBIIIJICHUS CTYINECHTOB.

Knrwouesvie cnoga: xumus nonumepos, npogeccuoHaivHas KOMNemenmHoCms, Memoouka npe-
nooasanus, UHHOBAYUOHHblE MEXHOIO02UY, 1AOOPAMOPHbLIL Onbim, @PGekmusHocms npenooa-
8aHUS, MEMOOUKA, KpUMUYECKOe MblLUIeHUe.
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DEVELOPING STUDENTS' CRITICAL THINKING SKILLS
IN TEACHING POLYMER CHEMISTRY

Abstract

This article shows that the development of students' functional literacy in the process of teaching
polymer chemistry is an important aspect of the modern education system. Practical activities based
on improvisation of methods that affect the practice of critical thinking in higher education
institutions are considered. In order to develop students' functional, critical thinking skills, it is
indicated to develop a methodology and theoretical and experimental justification that help to
consolidate theoretical knowledge of polymers with practical problems, research and projects. The
article concludes with specific recommendations on effective teaching methods, the introduction of
new technologies, and the development of students' skills. Personality-oriented learning is a
methodological focus of pedagogical activity that promotes the formation of students' competencies
through interrelated concepts, ideas. and methods. The development of critical thinking begins with
obtaining information about polymers and ends with making decisions related to the task. As a
result of the study, the mind of each student is strengthened, he gets the opportunity to do his own
work through the tasks set, gets used to self-esteem, and his interest in the subject increases.

The advantages of traditional methods and modern technologies are described, laboratory and
project approaches are considered in detail. The article shows the main conceptual and
methodological issues of identifying, assessing and studying critical thinking, as well as the
importance of chemical education for studying creative and critical thinking of students.

Keywords: polymer chemistry, professional competence, teaching methods, innovative
technologies, laboratory experience, teaching efficiency, methodology, critical thinking

Kipicne. [TommMepnep XUMUsICHI Ka3ipri FbUTBIM MEH TEXHOJOTUSHBIH MaHbI3/Ibl CalalapbIHbIH Oipi
oo Tabbutaapl. [lomumepitik Marepuaiaap OHEpPKICINTe, MEAUIIMHAAA, aybUT MIAPYallblIbI-FhIH/IA,
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ANEKTPOHUKA/IA KOHE KYHICITIKTI eMip/ie KeHIHeH KoimaHblIiaael. OcklFaH OaliIaHbICThI, TOJUMEPIIED
XUMUSICBIH OKBITY — OLTIM alyIIbUIapAbIH FBHUIBIMUA KO3KApachlH KAJBIITACTHIPYNa JKOHE ONap/IblH
Oosarak Kociou KbI3METiHE KOKETTI KY3bIPETTEPIH JAMBITY/Ia €PEKIIe POl aTKapaibl.

CeiHu oitnay — Kasipri Outim Oepy KyiHeciHiH 6achiM OarbITTapbIHBIH Oipi. byn marabl Oinim amy-
IIBUIAPABIH aKIMapaTThl TalJay, OHbI OOBEKTUBTI Oarayiay koHEe JepOec KOPBITBIHIBI jkacay Kaoi-
7eTiH apTThipabsl. ChIHU OWJay apKbUIBI CTYACHTTEp KYPAEl MacelenepAl ey YIliH KpeaTHBTi
omicTepal MaigasaHaabl JKOHE OUTIMIEpIH HAKThl OMIPIIK >KaFdaiyiapra KojgaHa anajisl. [lomu-
MepJiep XUMUSICHIH OKBITY/Ia CHIHU Oy AaFJblIapblH JAMBITY — CTYICHTTEPre FhUTBIMHA HET13/1e-
TeH menrmaep KaObuiayibl YHPETY/IIH KoHE ONapbIH OLTIMIH MPAaKTHKAIBIK KOJAaHy MYMKIH/IIK-
TepiH KeHEUTYIIH MaHbI3bl Kypanblllomumepiep XUMUSICBIH OKBITYA OLTIM aTyIIbl-TapAblH ChIHH
oliyiay JMaFIbpUTAPBIH AAMBITY MaHBI3IbI MiHAET OoJbi TaObutanpl. ChIHU Oy MaFaplIapbl — Oyl
aKmaparTel TEPeH Taljay, Oarajay >KOHE OHBI IIelIimMaep KaObUlAay YIIiH THIMII maiiganany kali-
meti [1].

[Tonumepriep XUMHACHIH OKBITYIA TEOPUSIIBIK OUTIMII TOXIpUOEMEH YIITACTBIPY 6T€ MaHbI3/bI.
CryneHTTepre TMONMMEpPJICPAiH CHUHTE31 MEH KACHETTepiH 3epTTeyre apHalfaH IPaKTHKAIBIK
TarnceipmManiap Oepineni. MpIcanbl:IOMMMEPIEPAIH CHHTE31: Op TYpil MOTUMEpIepIi CUHTE3ACY
TOXKIpUOENepl apKbUIBl CTYASCHTTEP MOJUMEpHU3alMsl MPOIECTEPiH TaKipuOe XKy3iHAE TYCIHEI.
[Tonumepnin KacueTTepin Tekcepy: [lomumepnepain KbUTy TYPaKTBUIBIFBI, CO3BUTY OEpIKTIr XoHe
Oacka (pu3MKaNBIK KacueTTepiH Tekcepy. KoFapbl MOJIEKYIANIBIK KOCBUIBICTAPBI OKBITY OapBICHIH A
KAHAMIBUIIABIK [I€H MHHOBAIMSJIApFa epeKIie Hazap aynapy Kaxer. CTymeHTTepIl MOJIMMEpIepaiH
KaHa TYPJEpIH 3epTTeyre J>KOHE OJIapAblH OoJamiakra KOJJaHy MYMKIHIIKTEPIHE KBI3BIKTHIPY
KakeT. MpIcanbl, OuoaerpagausiiaHaThiH TOJIUMEpPIIep, HAHOKYPBUIBIMIBI TOJINMEpIep, HaHOMa-
TepUaIap CUSKTHI )KaHa TEXHOJIOTHIAP/IbI TaNKbUIay. [lorMepiiep JaMbIn Kelle skaTKaH cajia 00J-
FAHJIBIKTaH, Ka3ipri 3epTTeyiep MEH HHHOBAIUSIIAP Typaibl aknapar 0epy MaHb3Ibl. CTyaeHTTEepre
COHFBI KaHAJIBIKTAP MEH FBUIBIMH MaKallaJapFa Hazap aylapy apKbUIbl )KaHa TEXHOJOTHsUIap MEH
TEH/ICHIMIAP b TYCIHAIPY MaHbI3/AbI [2].

bimim Gepy camacbiHaa Kazipri FRUIBIMH-TEXHUKAJIBIK MPOIIECC KE31HJE OKBITY YpAiCiHIe OiaiM
QIYIIBIHBIH ©31HIIK OKY KYMBICTapbIH OHTAMIBI YUBIMAACTBIPYABIH THIMII SJICTepl MEH TCII-
JIEpiH, OKBITY TYpJIEpiH, HBICAaHAAPBIH 137€CTIPY 6TE MaHBI3IbI CUTIaTKa Ke 00BN TaOblIaAbl. bimim
TYIIBIIAPABIH ©31HIIK KYMBICTAPbIH apHaibl YHBIMIACTBIPY OKY YPIICIH KETUIAIPYIAIH HETi3ri
maptel Oonbin TaObIazbpl. Kazipri TaHma e3iHAIK 1C-OpeKeTiH KaHa >KarjaiiFa OalTaHBICTHI
OHTaWNBl yibIMIacTeipa Oinmyi Thic. CTyHEHTTIH ©31HIIK MXYMBICBI — JKaH-)KaKThl OUTIM alTyblH
KaMTBIM, OiTiM camacklH apTThipanbl. OchblFaH OpadKazipri TaHAa >KOFaphl OKY OpPBIHAAPBIHIA Op
O1T1iM amynIblgaH Ol eHOETIHIH YTHIMIBI OJICTEepiH OUTYl, SIFHU a3 YaKbIT KETipill KaKETT1 aKnapaTThl
1371eTT KoHE MEHTepyadl, GakTiiep, TEOPUSHBI, TYKbIPhIMIAMaIapAbl KYHENIEN KOHE KIKTeH OuTy/i,
©3 KO3KapachlH HAKTHI alTHII JKOHE J1anesiei Oyl YHpeHyi Tanar eTiiesi.

Kazipri ke3enzae emmizre opKeHHETTIH O3BIK TEXHOJOTHUSIIAPBIH MEHIEpil, KaHa 3aMaH Taja-
OblHA cail kociOm OimiMIi, camanbl Ja OUTIKTI MamaHap KaKeTTLIr TyslHAam oTeIp.bimim Oepy
Kyuecingeri OutiM O0epy MEH TopOue >KYMBICTAPBIHBIH Tajanmka Ccail KETULMIpUTyl CTYISHTTEepPAIH
Oosamrak kociOu Ky3bIpeTTi MaMaH OOJIBIN KaJbITacyblHa 30p bIKMan eteni.Kasipri tapma OumikTi
MaMaH fgaspiay OuriM Oepy kyhecinae 0ocekere KaOiaeTTI MaMaH KalbIITaCThIPY YIIiH, aJJIbIMEH,
MaMaHHBIH KoCiOM KY3BIPETTIIIriH KaJBINTACThIPY KEpPeK AETeH dp TYPJIl MiKipiep kKui alTbulyaa.
OcebIraH opaif, OoJyamnak KociOu Ky3bIpEeTTI MaMaH OChI aKMapaTrThIK KOFAMHAH THIC KaJMaH, JKeen
menriM  KaObUIAAyIIbl, epeKile YHBIMIACTHIPYIIBUIBIK KaOileTTi, HakThl OarbIT-Oarmap Oepyii
OOJIBIT TIBIFYBI —OYJI Ka3ipri 3aMaHHBIH OacThl TanaObl OOJIBIN CaHANAbl. TCOPUSIIBIK OLTIM
TOKIpUOEMEH YIITACKaHAa FaHa MaMaH KociOiHEe WMKEeMIENIN, 1Irepi »XYMbIC aTKapyra KaOijeri
aptazsl [3].

AnABpIMBI3IAa FRUIBIM MEH OLTIMIe Heri3fenreH HU(pIIbl oeM KO OYJIFam IaKbIphI TYpP, COH-
JBIKTaH JKaCTapBhIMBI3/IBIH KAHAJIBIKKA JIETCH BIHTA-)KITepl KOHE YMTBUIBICBIH apTTHIPHIN, YIAEPiCTi
OJIaH Op1 YIETE TYCY KaXeT.
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CoIHM oiinay JaFabpUIapblH JaMBITY — OYJ1 aJlaMHBIH aKlaparThl TepeH Tajijam, Oaranar, KOpbl-
TBIHBI JKacay, COHAAaN-aK KaObUIIaHFaH MIENTIMICP/IH HOTHKEJIepl MEH HETI3MIITIH ChIH TYPFBI-
ChIHAH KapacThIpy KaOUIETiH KAJIBIITACTHIPY TpoIieci. Byl narapuiapasl 1aMbITy TEK aKaJIeMUSITBIK
OUTIMMEH FaHa IIEKTeJIMeH, eMiperi Typii Macemenepl Menry YiliH e MaHb31bl. ChIHU OMIay/bl
JAMBITY YIIIH CTYJAEHTTEPII aKMapaTThIH CamachlH Oarayiayra yupeTy KaxeT. O yIIiH omapaaH
JEepEKTep MEH FBUIBIMU aKIaparTap/bl CAIBICTHIPY, capanTaMaliblK KO3Kapac KaJbITACTHIPY Tajarl
etieni. MpIcanbl, CTYACHTTEp NOJIMMEPIEPAIH TYpPJi TYpJIEpiH 3€pTTel, OJapAbIH aPTHIKIIbI-
JBIKTaphl MEH KEMIIUTIKTEPIH CABICTBIPYHI THIC. KypBUIBIMIBIK KOHE HAKTHI JKaFIaiaapabl TaIKbI-
Jlay apKbUIbI CHIHM OMJIay JarapUIapblH AambITyFa Oonanel. CTymeHTTep Oenrim Oip >karmangarbl
MoceeNepi HIenTy KOJIJapblH 13/IeyTe )KOHE opTYpIli albTepHATUBATIAp/Abl KapacThIpyFa OarbITTa-
nanel. Ochutaiiima,CTyICHTTEPAl KPUTHKAIBIK MOTIHIEPMEH KYMBIC iCTEyTe TapTy CHIHH OWJIayIlbl
JAMBITY YIIIH THIMZII 9fic O60ibIn TaOblIaAbl. by MoTiHAEpne KenTipuireH AepeKTep MEH TYIKbI-
pBIMAAp CTYIACHTTEP TapamblHAH TEKCEPLTiN, ChIH TYPFhICHIHAH OaranaHazbl. Meicanbl, «EpiTiH-
JiIep» TaKbIPBIOBIH OKBIT, OCPIITEeH TarChIPMaHbIH JOJIIITT MEH HETI3IUIITIH TeKCepl, OHBI MIENTyTe
tanmnbiHaael. ChIHA OWJIay AAaFIbUIAPBIH JAMBITY — CTYACHTTEp OUTIM MEH aKmaparThl TEPeHIpeK
TYCIHIT, OJIap/ABIH MIEHIiM KaObuIay KaOiIeTTepiH KaKkcapTaubl [4].

JI.XanmepHIbIH alTybIHINIA, «O0JIalIaKKa apHaJIFaH OUTIM €Ki abaiichl3 KaruaaTTapra Heri3aenyi
KEpeK: aKMapaTThlH KapKBIHABI JaMBIIl KeJle KATKAHABIFBIH TE3 Tayblll, aKHUKATThl TaybIl, OHBI
TYCIHY XoHE KoyifjaHy KaOuteTi» CTyleHTTep NaMyJIblH jKaHA CaThIChIHA KOIIKEH Ke3Jle, YHHUBEp-
CUTETTIK OuTiM Oepy caThIChIHAA, CBIHM OiJlay KaOuteTi OeJCeHIl TypHae KajblTacaabl. O3ik
JKYMBICTBI YVHBIMJIACTBIPY MOCEJIECIHE KONTEreH 3epTTeyiiep OuriM Oepy >KyHeciHAeri MaHbI3IbI
cypakrapabl ketepemi. CTyaeHTTepAiH AepOec KYMBICH OJapJblH TaHBIMABIK OEJICEeHIUTITIH
apTTHIpYFa, MIBIFAPMAIIBLIBIK KaOUIETIH JaMBITYFa JKOHE ajiFaH OuTiMzepiH Toxipubene Konmanyra
MyMKiHAIK Oepeni [5]. Byn mocenere apHanFaH 3epTTeyiep OKBITYABIH THIMJI 9JIICTEPl MEH TOCLI-
JepiH aHbIKTayFa OarpITTanFaH. Beirorckuii, Jproun sxoHe bpyHepaiH uaesuapsl nepOec OKYIbIH
CTYNEHTTEpIH TaHBIMJIBIK OCJICEHJUIINIH apTThIpyFa HeETi3AeNreHiH KopceTTi.OmapablH 637K
KYMBICBIH YHBIMIACTBIPYIBIH MOHIH TV TaKTHKAITBIK TYpFbIIA KapacThIpFaHaap:
A.E.A0biikaceiMoBa,  H.A.AnenvbaeBa,  C.M.Apxanrensckuii, M.B.bynanoa-Tonopxkoga,
M.I'T"'apynos, N.1. Ko6wsutsaukuii, P.H. HuzamoB enoexrepi apuanrad. . T.IIpoTacoBThIH OifbIHINA,
©3/I1K KYMBIC OUTIKTUTIK TMeH iCKepiiK XubIHTHIFBL. [.H.KynaruHa e3ik )KYMBICTBI CTYJAEHTTIH ic-
opeKeT Kypaibl OelceHuliri MeH o3 OeTiMeH OuliM ajyFa NalbIHABIFBI A€l TyciHedi. MakapeHKo
MeH YIIMHCKHHA CTYIEHTTEPIiH IepOeCTiriH IambITyda YXKBIMABIK XYMBIC TE€H MOTHBAIUSHBIH
MaHBI3IBUTBIFBIH aTal KePCEeTT1.O3/1K KYMBICTBI YHBIMAACTBIPY MOceleci jKaH-)KaKThl 3epTTEJIi,
3aMaHayu O11iM Oepy >KyHeciHie OHBIH MaHbI3bl MEH peJli apTa TYCTi. by ransimaapasia eHOekTepi
CTYNEHTTEPIH IIbIFAaPMAIIBUIBIK, 3€PTTEYHIUIIK >KOHE 1epbec oinay KaOuIeTTepiH JaMbITyFa
OarpITTaNFaH [6].

Marepuanaap meH amicrep. Oif opekeTi XaKChl JaMbIFaH CTYICHT KYpJelli Mocenenep MeH
MaHBI3Ibl YCHIHBICTAPIBI MEIIYTe TAIIBIHAIBI, OJAPIbl AKBIH TYPIE TYKBIPHIMIANIbI; aKIIapaTThl
TUIMI JKUHAY YIIIH €peKile WAesuIapAbl KOJIaHA/bl, OJapibl KpUTEPUIIEp MEH CTaHIapTTapra
COlKeC TeKcepyre; MPAKTUKAIBIK COMKECTITIH aHBIKTAl anaibl.

3eprTeyaid Marepuanaapbl

Oxky Oarmapnamacel: [Tomumeprep XUMHACHIHBIH HETI3T1 TaKbIPBINTAPHI (ITOJUMEpPHU3AIUs TYPIIEpi,
MONUMEPIIEPIiH KYPbUTBIMBI MEH KaCHETTEpi, TEPMOILIACTTap MEH TEPMOPEAKTHUBTI MaTepuasiaap).

3epTXaHalbIK JKYMBICTAD MEH TNPAKTHKAIBIK Tarceipmaiap. [lomumepiepaiH TepMOAWHAMHE-
KaJIBbIK )KOHE MEXaHHMKAJIBIK KACUETTEPIH 3epTTeyre apHajFaH MaTepraiiap.

OebuerTep MEH aKmaparTelK pecypcrap: [lonumeprnep XUMHUSCH OOMBIHIIA OKYIBIKTAP, FHUIBI-
MU MakKajajiap MeH MOHOTrpadusiiap.

DNEeKTPOHIBIK pecypcTap: FBUIBIMH JEpeKKopiap, MUGPIBIK OKYy Marepuanmapbl. [lommmep-
JIepAiH KYPbUIBIMBI MEH KaCHETTEePiH CUIIATTAUTBIH TpaQUKTEp, JUarpaMmaiap xKoHe KecTemnep.
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Kypannap men »xaOapikTap: 3epTXaHajblK KaOAbIKTap: BHCKO3UMETPIIEP, PEOMETpIep, TEPMO-
MEXaHUKaJBIK Tangay Kypanaaps! (TMA).

MynbTUMeUsIBIK Kypajiiap: npe3eHTanusiap, belineMarepuaniap, MHTEPaKTUBTI TaKTalap.

[Tonmumepnep XUMUSCBIH OKbITYJa OUTIM ajdylIbUIapJblH CHIHM OWJay JaFibUIapblH JaMbITyda
OipHelIe OKy 9iCTepiH KojjaHyra Oomjaapl. Teopus MeH mpakTukaHbl OipikTipy: [lommmepnepmain
XUMISUTBIK  KaCHETTepl MEH peaKUUsIIapblH OKBITKAHA, CTYISHTTEpre MPaKTHKAIBIK TOHKipruoe
(;mabopatopusIIBIK KYMBICTAp, TIXKipuOenep) oTkizy. Mbicanbl, moauMepiepli CHHTE3AeY HeMece
oJIap/bIH KacueTTepiH 3eprrey [7,8].

1. [IpakTukanbIK TarceipManap MeH xo0anap.CTyaeHTTepre noauMepiepl 3epTTeyre apHaiFraH
MPAKTUKAJIBIK TalchlpMajap MEH 3epTXaHaJIbIK KYMBICTapbl OPBIHIAY apKbLIbl CHIHU OMIay Jaf-
IbIIApbIH TaMbITyFa 0ojaabl. Mplicanbl, onap MOJIUMEPAiH KaCHUEeTTEepiH 3epTTel, aJbIHFaH HOTH-
xenep OOMBIHIIA KOPBITHIHIBI jKacay Kepek. byn ozic CTyaeHTTepAiH ToXipuOemik OimiMiH
HBIFAUTaIbI )KOHE FHUIBIMU O/IiC aPKBLIBI OiIay KaOiIeTiH apTThIPaIbl.

2. Keiicrik 3eprrey (case study). IlommmepnepiH KOJJaHBUIYBI MEH CHHTE31 JKaWjbl HAKThI
MBbICAJIJap MEH 3epTTeylep/l TajKbliay apKbLIbl CTYyACHTTEp OpPTYpJi ’Karnaiiapra OalIaHBICTHI
mienriM KaObuiay JaFabplIapblH JaMbITanbl. KelcTik 3eprrey omici, ocipece, HaKThl ©HIIPICTIK
HeMecCe FEUIBIMUA MOceJIeNIepre KaThICThI MenIiMaep i Ta0yabl Tanan eteai. HakTel eMipeH anbpiHFaH
MBICAlIIap MEH JKaFmainap/asl (keiic) tanmay. CTyaeHTTep MOTUMEPIEpIiH OHIIPICl, IKOIOTHSIIBIK
acepi HeMece OHEPKACINTErl KONIaHbUTYBI TYpajbl MIeHIMIep KaObu1Iaysl KEpek.

3. [Ipo6nemanbik oKpITY.[IpobiaemManblk OKBITY 9IICIH KOJAAHY apKbUIbl CTYIEHTTEp MOJIUMEpIep
XUMUSCBIHBIH KYpHETl MOceNeNepiH IIeNTy >KOJAapblH 137ecTipe amaapl. MbICanbl, CTYAEHTTEP
MIOJIMMEPIIEP/IIH KacHeTTepiHe OalIaHBICTBI Oenrir Oip ©HEepPKOCINTIK MIHAETTEpAl MIenry YIIH
3epTTey KYPrize ajajbl.

4. Konpmanbanel 3eprTey *obanapbl. biniM anymsiiapra noauMepiep XUMHSICHIH KOJIJaHy caja-
Japel OOMBIHIIA KEKE 3epTTey KOoOalapblH TarchlpMa peTiHae Oepy, ONap/blH ChIHU OMJIAybIH apT-
ThIpaabl. CTyIEHTTEp TEOPHUSUIBIK OLTIMIIEPIH HAKTHI MPAKTUKAIBIK MJceTeliepre KoJgaHa OTBIPHI,
TYPJTi SKCIIEPUMEHTTEP HKYPT13iIl, MIEHIMIep YChIHYyFa YHPEHEII.

5. Huckyccusanmap MeH capantamanblK mikipranactap.CTyneHTTepal MoJMMEpIIepIiH dKOJOTHs-
JIBIK, SKOHOMUKAJBIK OHE OJEYMETTIK acleKTUIepiH TajKbUlayFa TapTy, OJapAblH CBhIHU Ojay
KaOUIeTiH JaMBITyFa CENTITiH TUTi3eli. MbIcalibl, CTYACHTTEDP MOJUMEPIIEPIiH KOJOTHSUIBIK dCEpiH,
KaiiTa OHJEeTyl MEH OPHBIKTHI JaMydbl TATKbUIay apKbUIbl KYpACNi MOceNelepal Memynae o3 Ko3-
KapacTapbIH JambITyFa 6omasl [9].

6. beitnemasmyH MeH onnaiiH miatdopmanap.llomumepnep xumMuschl OoibIHIIA OeiiHEMa3-
MYHJap, FBUIBIMH Makajajap MEH HHTEpaKTHBTI IUIaTdopMmaiap KOJJIaHy apKbUIbl CTYIEHTTEp
aKImaparThl TEPEH 3epTTeN, ©3 OWIapbIH JXyHenl Typae OasHaayra MYMKIHIIK anangsl. MaTEpHET
pecypcTapbiH Naiiianany oJap/AblH ChIHU OWIay KaOlleTTepiH KeHeHTe .

7. CeIHU TYpPFBIIAH Oiayabl 1aMbITy TexHojorusiapsl: "Insert" omici: CTygeHTTep jkaHa aKma-
partel "Oinemin", ">kaHa MomiMeT", "TONBIKTRIpaMBIH" aen Oenrineini. by omic akmaparTel ChIHH
TYpPFbIA OHJEYTe YUpeTel.

Knacrepnix omic: Ilomumeprep XMMUSCHIHBIH HETI3T1 YFBIMIAPBIH JIOTHKAJBIK Typae Oaiina-
HBICTBIPY apKbUIbI MaTE€pHUAIIbl TEPEHIPEK TYCIHY.

JeGarrap: [lomumepnepaiH KopllaraH opTara ocepi HeMmece KaifTa eHJey MaceJeliepi Typasbl
nikipranactap.Cypak Koo >koHe jxkayan Oepy.Cypak KOO 9IiCiH KOJJaHy apKbUIbl CTYIEHTTEPIiH
oiiiay OeiceHIUNriH apTThipyFa Oonmaabl. MyHmal oIic CTyIEHTTEpre e3AepiHiH KayalTapblH
OMJIACTBIPBIT, ISJIEACPMEH Heri3aeyre MyMKiHaik Oepemi. COHbBIMEH Karap, IyphIC eMec Hemece
Kare »ayanTap/Ibl TAIKbUIAY Jla CBIHUA OMJIay KaOlIeTTepiH KETIAIpeIl.

By onmictep MeH MaTepuanap CTyASHTTEPre XUMHUSIIBIK TIPOILIECTEPIi TEPEHIPEK TYCIHYTe KOHE
anFaH OUTIMIEpiH TOXKipuOene THIM/II KOIIaHyFa MYMKIHIIK Oeperi.
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3eprrey kyMmbIchl [lomumepnep XUMMSICBIH OKY OapbICBIHIA CTYACHTTEPiH ©31HIIK >KYMBICTHI
(COX) opbiHmay OapbIChbIHIA CHIHM OMJIAy JaFblIapbhlH KaJbINTACTHIPYFa KOMEKTECETIH HaKThI
MiHzeTTepal memnryre 6arpiTTanFan [10,11].

On yuriH crygeHTrepre xeke-keke «llomuMepriepaiH TepMOMEXaHUKAIBIK KUCHIKTAPhD» TaKbIPBI-
ObIHIA TanceipMaiap oepineni.Mpicansl: TanceipMaaa TOTUBUHIIOYTHII 2Pupi MbIcaniFa oepiiesmi. 1
tarnceipma (20%)

1.1 TepmMoMexaHUKAIBIK KUCHIKTAPIBIH HET13I alMaKTaphl:

DnacTUKANBIK aiiMak: Marepual cepmiMi, KaTThl Kyiiae Oomaabl.

[erapUTany aiimMarsl: MaTepuan KaTThlJaH UKeM/II KYWTe oTe/Il.

Bucko3asIk arbiH aliMarbl: [Tonumep sKxyMcaphl, MIIaCTUKAIIBIK aFbIH KOPCETEI].

Hectpykius aiimarbl: MarepuanablH KYPbUIBIMBI OY3BUIBIN, KaCHETTEpl KOFajaibl. O31HI3MIH
HYCKaHbI3Fa colikec moiaumepiepai kas3biHsi3 (0,5 0).

1.2 Onapaery imiage (*) OenruieHreH MOJWMEPAIH JHMANachl YIIIH OapiibIKk MYMKIH KOH(H-
T'YPaLUsUTBIK U30MEpIIepaiH KYpbUTBIMABIK (GopMynanapelH KenTipiHiz. Ci3 KepceTkeH KoH(Hrypa-
IUSITBIK n3oMepiiepin ataHsi3 (0,5 0).

2 ranceipma (40 %)

2.1 3eprrey onmicremeci. KuchIKTap/p! any yiiH KOJAaHBIIFAH dicTep (MbICANIBI, TEPMOMEXAHH-
KaJibIK Tangay axicrepi — TMA, DSC).3eprrenren nonuMepaiy Typi MeH cunarramanapsl. (1 6).

2.2 Ochl Karapra MmojauMepiepal KaHmal ceOenTi OpHalacThIPFaHBIHBI3AL TYCIHAIPIHI3, SFHH
*KayaObIHBI3IBI Heri3AeHi3 (1 0).

3 tanceipma (40 %)

3.1 bip xoopauHarTap XyieciHae MOJEKyIalblK Maccaaapbl Oipaed yuml MOJMMEpIiH TepMo-
MEXaHUKAJIBIK KUCHIKTAPBIH TYPFBI3BIHBI3. KUCHIKTap bl TYPFBI3Y YIIiH (**) OenriieHren moamMep-
nepai KonaaubHb3. OChl MOIMMEPIIEPIiH KaChICHI 31acTOMEpIepre, KaiiChIChl MIIACTUKKE JKaTaThl-
HBIH TYCiIHAIpiHI3 (2 0).

3.2 Tanpmay. Op altMakThIH (PU3UKAIBIK KOHE XUMUSIIBIK MAFBIHACKHIH TaJIIay.

[TomumepaiH KoNaHy calachlHIAAFbl MaHBI3Bl (MBICAJIBI, KOFAphl TeMIEpaTypara TO3IMJLIIT).
JKayanta KenTipiiTeH TEPMOMEXaHUKAJBIK KHCBHIKTApAbl TYPFBI3FaHIa KaHOall KepCEeTKIIITepre
HETIi3IITSHIHI3/1 aIlIbII *Ka3bIiHbI3 (2 0).

Crynent «llomumeprnepaiH TEepMOMEXaHUKAIBIK KUCBIKTapbl» TaKbIPhIObI OOWBIHINA aFaH
OuTiMepiHE CYHEHII TalChIPMaHbI )KeKe-)KeKe OphIHIan kI [ 12].

Kecre 1. binim anywwinapoviy COX mancoipmanapvina baganay kpumepuiliepi

JajMaraH HEMece Ku-
ChIKTapFa OalIaHBICTHI

HBI3BI DIIEMEHTTEP
€CKEepIIMETeH; KH-

JIeTeHIE 75%-b1
OpBIHJANIFAaH KOHE

Bbaranay Kanararranapasikebis | Kanararranapiabik Kakcbl Ore KaKChI
KpuTepHiiiepi (0-50) (50-75) (75-85) (90-100)
Tanceipma TamnceipMa TonbIK OopbiH- |[Ilama Tangay; wma- | Tanceipmansig keM | XKymbicTarsl — Oap-

JIBIK ~ TarchIpMaap
OopbIHAanFaH; ¢asa-

KaTeJiKTep oTe Kol CBIKTApIbIH WMHTEpP- |MEIIMi  AYPBIC: [JIBIK IuarpaMmaap
npeTanusacel Ayphic | pa3anblk Auarpam- | Iypeic  OeiiHeeH-
eMec. Majap Iypeic Oeii- | TeH, T MHIH

HEJICHTEH, 0apbICbl MEH HOTH-
JKayarThIH xKenepi IYpEIC.
TyciHgipmenepinae | Kayan HerizaenreH
KeWOip MONCI3MIK- [KoHE  erKel-Ter-
Tep Oap. KEWJl cuiaTTaaraH.

Kymsic crangapTThl, | CTyneHT  KbI3bIFY- | Tek xamnsl  cu- [ [lonumepain

IaOMOHABI, CTYOCHTTIH |IIBIIBIK TAaHBITKAH, | aTTaMa OepiireH; | TepMOMeXaHUKAaJIbIK

dbopmanael  Ke3KapackiH | Oipak JKYMBICTA | HETI3T alMaKTap- | KHCHIKTapPBIH HAKTHI

KepceTe/i.

NepOeCTiK TEeH IIbI-
FApMAIIBUIBIK TOCLT

Ibl QHBIKTAy Ke3iH-
Jie KateqikTep Oap.

Tangay; OapibIK aii-
MakTapabl  JOYpbIC
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KOPCETIETEH. aHBIKTAY; JQJNeNaep
KEJNTIpy.
Tannay OK. XKekenerexn aHa- | AHAJTUTHKA kel | TepeH xoHe KelleH-
JUTUKANBIK  MIKip- [ Kepiepae  camaiibl, | i aHaJIUTHKA.
nep 6ap. Kei JKeprepae
YCTIpT.

3eprreyre 125 cTymeHT, ®anmbl alTKaHaa S Tom KaTbicThl. OHBIH 2 TOOBI 3epTTEY TOOBI OOJIIBI.
3eprrey TonTapeiHa e3reprinren COX TamceipManapsl Oepiiin, op TanchlpMa COHbBIHAA Oaranay
Kkputepuitnepi enrizingi. COX TanceipMachlHIAFbI Tajarn Xajlmnbl OOJIFaHMEH, 9p CTYACHTKE JKeKe-
JKeKe TarchlpMa MbIcangapbl YChIHBULABL O CTYyIEHTTEpAiH jkeke OachIHbIH OuTiMIH Oaranayra
MYMKIHAIK Oepii. 3epTrey HOTWXKECiHAe Oakpliay TOOBIHBIH KOPBITHIHABI TECT TalChIpMaIapbIH
TaIChIPYyaFbl KOPCETKIMTEPl OipImama Korapbl KOPCETKIMTI KepceTTi. by oceiHmait (yHKImMO-
HAJIJBIK, KOCIOM KY3IpETTIIKTepiH apTThIpy MaKCaThIHAAFbl TalChlpMajiap op CTYACHTTIH KeKe
O11iM, OUTIKTIIITIH apTTHIpyFa MYMKIHIK OepeTiHiHe Joen 00mabl.

DKCIepUMEHTTIK HOTIKeNep Oakplaay TOOBIMEH CANbICTBIPFaHA 3€PTTEY TONTApPBIHAAFBI CTY-
JEHTTEP/iH KOTHUTHUBTIK KbI3BIFYIIBUIBIKTHIH alTapIIbIKTal jKaKcapFaHbIH KepceTTi. Artam aiTKaH-
na, oyn XKMK XUMHSCBIH YHpEHYre AETeH KbI3bIFYIIBUIBIKTBIH, TYCIHYIIH ’XKOHE MOTHBALUSHBIH
JKOFapblJIaFaHbIH KOPCETE].

Hoaru:xesep.

AJTBIHFaH SKCHEPHMEHTTIK HOTWDKENEP JKOFaphl MOJICKYIAIBIK KOCBUIBICTAD XHUMHSICHIH OKY
MPOIECIH/IE CTYNEHTTEPAIH TaHBIMJIBIK KbI3bIFYIIBUIBIFBI MEH OKY KETICTIKTEpiHE XaJbIKTHIK Te/a-
roTMKa >JIeMEHTTepiHiH eneyni acepin kepcerexdi. Kyprizinren COX TancelpmanapblH CTYISHT-
TepAiH KaHIIAIBIKTHl TAaKbIPBIITHI TYPHIC MEHIEPIreHIH aHBIKTAy MaKcaThIHAA 5 Oakpuiay TOOBIHAH
Oipmert 20 OGamapIK 1IKaza OOMBIHIIA TECT TaNChIpMaaapsl aablHABLKyTieTiH HOTIKE OoMbIHIIA 2
3epTTey TONTAphl JKAKChl KOPCETKIIKE XKeTylnepi Tuic 6onarsiH. TemeHaeri quarpaMmana 3eprrey
TOOBIHBIH OaKblIay TONTAPhIHAH KOFAPhl HOTH)KE KOPCETKEHIIT1H OaiikaiiMbI3.[{uarpammana 3 sxoHe
5 TonTap 3epTTey TonTaphl OOJIBII CaHAA b

Kecre 2. binim anywswinapoviy mecm mancoulpMacsii OpblHOAY HIMUdxiceepi.

18
16
14 —
12 —
(-5 6amwn
10 —
m6-11 6amn
8 — 12-16 6ann
6 - 17-20 6amn
4 - |
0 - |
1-Tonm 2-Ton 3-Tonm 4-Tom S-Tom

3epTTey TOOBIHIAFBI CTYACHTTEP/IIH WHTEIUICKTYaIABIK OCJICEHIUTITT KOPCEeTKIMTEPIHIH anTap-
JBIKTAal ©Cyl OKBITBUIATBIH MaTepuajibl TYCIHY OSHreiiHmeri oH HoTwxkeciH kepceredi. OchIHaai
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CTYNEHTTIH KY3IpETTUIINH apTThIpyFa apHaJFaH TalChIpMajap/bl €HTi3y apKbUIbI, OJIAPABIH O11IM
6epy canacsiH apTThIphIr, JKMK XUMHICHIH OKBITY/IA jKaHa JEeHreire keTyre MyMKIiHIIK 6epei.

Tankplnaynap. Tanceipmanbl opbIHIAy OapbIChIHIA Ka3z0allla >KOHE aybI3lia KapbIM-KaTbIHAC
JaFbLIApbIH; TANChIpy OapbIChIHIA aKlapar ajaMacy >KOHE FhUIBIMU KapbIM-KaTbIHAC JafAbUIApbIH
JaMBITy YUIIH MiKipTajacrap, OasHzamanap YHbIMIAcThIPY apKbLIbl KAphIM-KaTbIHAC TAFbLIapblH
KaJIBINTACThIPaIbl. Ocipece FhUIBIMU MOHAEPAE, MOTUMEPIIEp XUMUSACHI CUSIKTHI MIOHIEP/IE, CTYACHT-
Tepre MpaKTUKAJIBIK TarchbpManap Oepiiin, onapasl 63 OeTiHIIe OpPbIHAAY YCHIHBUIAbI. Byl aKyMBbIC
TYP1 CTYIEHTTEPAIH 3epTXaHANbBIK JaFIbUIAPBIH KETUIIIPYTe j)KOHE TOKipuOe OaphIChIHIa Ke3/1ECKEH
KUBIHABIKTAP/BI MICITyTe KOMEKTECEeAi. ATl TAaKbIPHINTHl KAHIIAIBIKTE OEKITKeHI Typaibl MOIIMETTI
TECT TarchlpMaapbl apKbUIbl FAHA aHBIKTAH allaMbI3, TECT OH HOTHXKE KopceTTi. TeMeHae TanKpuiay-
JIap KOpPCETUIreH.

2-KecTere Kapacak, CTYISHTTEepIiH Oain KepceTkimrepi 4-Typii TycTepMEH KepCeTuIreH. AJ
TeMeHie 1-1eH 5-ke neitiH 6akpuIay TONTapbIHBIH CTYACHTTEpl KopceTiareH. HoTmkere Kapacak 3 sxoHe
5 3epTTey TONTAPBIHBIH KOPCETKIIITEpI dJjieKai/ia KOFapbl eKeHIIrH OaiKaiiMbI3. AJIBIHFaH HOTHOKE-
nep 01311H 0OmKaMBIMBI3IBI pacTaiibl, elTkeH1 e3repriireH COXK TanceipMaiapbslH KOJIAaHY Ke31HIIe
3epTTey TONTAPBIHBIH TaKbIPHIITHI )KaKChl MEHTE€PreHAIr aliTapibIKTail xKaKcapFaHbIH KOPCETTI.

[TpakTukanslk MoHi: By 3epTTey monumepepaiH eHepKacinTe KONJAaHBUTYbIHA YIIKEH ocep eTe
anaapl, OUTKEH1 CTYINEHTTEPIIH O31HIIK >KYMBICHI — OYJI TUIAKTUKAJIBIK TarChIpMaIapibl ©31HIIE
OpBIHJIAYFa, TAHBIMIBIK OPEKETTEPre KbI3FYIIBUIBIFEIHBIH KaJBINTACYbIHA JKOHE HAKTBHI Oip IMoH
cajachIH1a OUTIMIHIH )KMHAKTaybIHA OaFBITTAIIFAH OKY OPEKETIHIH epeKIe Typl. O3/1K KyMbIC OUTIM
QTYIIBIHBIH IIBIFAPMAIIBUIBIK KaO1JIeTi MEH OUTIKTEepiH JaMBITyla OJapblH OapBICBIHIA THIMII, 9pi
OHIM/II €HOCK eTyiHe MOJ MYMKIHIIKTEp jKacail/ibl. ©3/iK )KYMBICTBI OHTAMIIBI YHBIMAACTBIPY eneyi
MPaKTUKAJIBIK MIHJIET )KOHE MaHBI3AbI TTpo0sIemMa OOJIBIT TaObLIA b,

O31HAIK XKYMBICTApAbl MalianaHy — OUTIM alylIblIapAblH OUTIMIECPIH TEPEHAETY, ChIHU OMay
JaFbIIAPbIH TaMBITY KOHE HIBIFAPMAILBUIBIK KaOl1eTTepiH apTThIPY MaKcaTbIHAA MaHBI3/AbI 9JIiC
Oousbin TaObUTAZBl. By OKy yaepiciHiH MaHbI3ABI Oeuiri OO0kl TaObUIABI JKOHE CTYINEHTTEPAIH
OUTIMIH TepeHIIETY, ©31H/IIK OWJiay KaOlJIeTIH JaMbITy, 3epTTey JAaFIbUIapbIH KaJbIITACTBIPy MaKca-
TBIHJA YUBIMIACTHIPbUTAABI. byt skyMbIcTap opTypiii opmarrapaa Oepinyi MYMKIH JKOHE YHUBEP-
CUTETTIH aKaJeMUSUIIBIK CascaThlHA COMKEC JKy3ere achIpbuiaisl [13].

byn motmxenep oky OarmapiamachlHa ©31HAIK XYMBIC TIEH CHIHM OWJIAyJbl JaMBITyFa OaFbIT-
TaJFaH TanchIpMaliapbl €Hri3y OiLTiM anylbUIapAblH OKY HOTHXKENEPIH dNAcKaiiaa kakcapTa ana-
THIHBIH KOpceTei [ 14].

KopsbiThinabl. KopbIThIHABUIAN KeJle, CTYACHTTepre ©31HIIK >KYMBICTapAbl OCBhl CEKUIIl Tam-
ChIpMa peTiHAe Oepe OTBIPHIN, OJIAPABIH OKY PECYypCTapblH, *eke cabakTapabl NalbIHAAYy, OKY
yATrepiMi MEH Kbl JaWbIHIBIK JEHICHIH OipiIaMa skakcapTyaa THIMIL ofici Ooia anmaasl. by Tex
TEOPUSIIBIK KaHa €MeC, COHBIMEH Karap IMOJIMMEpIIep XUMHUSICHI CalachlHIaFrbl TaOBICTHI MaHCAIKa
Ka)KeTT1 MPAKTUKAJIBIK JIaF IbUIap/Ibl KAJIBIITACTBIPYFa bIKIAT €TEe/l.

CryneHTTep/ie JKOFapbl MOJICKYJIAIBIK KOCBUTBICTAP XUMUSICBIHBIH HET13T aHBIKTaMaJIapbIH JKOHE
MTOJIMMEPIIEP/IIH EPEeKIIUTIKTEPIH, HEeTi3r1 (U3NKa-XUMIIBIK KaCHETTEpIH CUIATTay apKbUIbl (PyHK-
UOHAJABI KY3BIPETTUTIKTTEPAIH KAJIBIITAChIyHA BIKIAT €TE/Il.

O31HAIK KYMBICTBI OpBIHAAYIAFbl OLTIM alyIIbUIapAblH HOTHXKeJepl anFaH OUTIMIEpIH TYXKbI-
peIMIayFa KOHE Oarajay MEH TYCIHAIpyre KaOiineTTi OonaThlH JKYHesi; TYJIFa apaliblK KaThIHAC-
Tap/AbIH JIaFAbUIapBIH UTEPYTe, ChIHJBI KAObUIAy MEH ChIHAyFa, TONTA, COHBIH IMIIH/IE MOHAPAIIBIK,
OIpTeKTI eMec JKaFaaiap/a KYMBIC 1CTeyTe, ToJIe KeATIPin, KOPHITBIHABI JKacar, 63 0ETIMEH OKBII
yiipeHyre KabineTTi 0oja ajJaThlH QJIEYMETTIK KY3bIPETTUIIKTTEP/IiH KaJbIITAChlyHa BIKMAJ €TE/I.

JKyprizinren 3eprrey >KYMBICHI )KOFapbl OKY OpPBIHIAPBIHIA OKBITY MPOIECIHIE CHIHU OMIay/Ibl
JAMBITY KOJAAPbIH alKbIHIAY KKETTUIINH KaMTaMachl3 eTefi. O31HaIK KYMBICTApbl MMai1anany
O1TiM anyIblIapAbIH Oislay KaOiseTiH, 3epTTey JaFablIapbiH KOHE HIBIFaPMAIIbUIBIKTAPBIH JAMBITY
YIIIiH MaHBI3AbI KYpajl 00bIN Ta0buIaIbl. biaiM anymbuiapAbplH CHIHU OMIIay NaFAblIapblH JAMBITY —
Oyn Tek OimimM Oepy camachlH apTIThIpy FaHa €MeC, COHBIMEH Karap CTYACHTTEpPAIH FhUIBIMHU KOHE
KOCIOM KY3BIPETTUIINH KaJbINTACTHIPYABIH Heri3ri maptbl. COHABIKTAH TOJUMEPJICD XUMUSCHIH
OKBITY/Ia CHIHM OMJIAy/Ibl TaMBITYIBIH ©3EKTUIIT aJAaFbl yaKbpITTa J1a ©3€KT1 OOJIBIN Kajia oepesi.
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MEKTEIN BAFJJAPJJAMACBIHJIA TOHKEPLITEH ChIHBIII
TOCIIAEPTH MAWIAJIAHY IBIH MAHBI3BI

Axoamna

OKBITY MEH OKY YJEpiCiHJIe aKMapaTThIK TEXHOJIOTHSIIAP OKYIIbIIApFa FRIIBIMUA YFBIMIAPIBI TE3
TYCIHYT€ JKOHE OJIApJIbI UTEPYTe MYMKIH/IIK OEPETIH OKBITYFa KOMEKTECETIH MaHbI3IbI Kypasl. MyFa-
mimzaepre Oyl yAEpIiCTIH THIMIUITIH apTThIpyJa HOTHIKECIH KOPCETIN OTHIPFaH MeJaroruKaliblK
TOCUIIIH O1pl — KTOHKEPUITE€H CHIHBII.

«TeHKepUITeH CBIHBI»Y — WHTEPHETTI KOJIJaHA OTHIPHIN, CAa0aKThl BUACO TYPIHIIE KOPCETYyre
HETI3/IereH negarorukanbik Tocin. KazakcranueiH OutiM Oepy skyieciHae Oyl skaHa Tocll Typi
6omeim TaObIaabl. Kazipri tanma AKT-HBIH OKBITY MEH OKY YIEpPIiCiHE BIKITAIBI KaWIIbl 3epTTEYIIep
eTe Koll, anaiiia OyJ1 Makaja 3epTTey JAepeKTepiMeH Katap, TOKIpHOeIiK 3epTTeyepre Heri3ereH.
3epTTey OaphIChIH/IA 3ePTTEYTe YCHIHBUIFAH JePEK KHUHAY dIICTepi MEH Kypalaaphl KOJIIaHBUIIHI.

ConbimMeH Katap, «TeHKepUIreH ChIHBIM MOJeNi OOMBIHIIA OKBITY SJiCTepl MEH KypasgapblHa
OaifTaHBICTHl FBUIBIMU-OICTEMETIIK KOHE OKY onedmertepiHe Tammay xypriziimi. «TeHkepinrexn
CBIHBITI» TOCUTIH KOJAAHYIbIH MOHI aIllbIl KOPCETUIAI OHE OHBIH apTHIKIIBUIBIKTAPHl Ka3ipri
3aMaHFbl cabaKTapra KOMBUIATHIH TaJlaNTap TYPFBICBIHAH CUTIATTAIA/IbI.

Makanana »xaHapThUIFaH OuTiM Oepy OarmapiiaMachl asiChIHAA OKBITY YIEPICIHIE TOHKEPIITCH
CBHIHBII TACUIIEPIH KOJIIaHYABIH MaHbI3bl MEH epeKInenikTepi cunatranrad. CoHaai-ak, OKbITY Yie-
pICIHIIE «TOHKEPIITCH CBHIHBIY TOCUIIH KOJJAHYABIH MYMKIHIIKTEP1 TaJlJAaHbIN, OKBITYABIH 19C-
TYPJ1i TEXHOJIOTUSICHIHAH aPTHIKIIBUTBIKTAPhl MEH KEMIIUTIKTEP1 TAJIKbUIAHA/IbI.

Tyiiin ce3nep: Kanapmuinzan 6inim depy bazoapiamacol, MOyKepiiceH ColHbIN MaCcinoepi, Oinim
bepy oicytieci, oKblmy, OKblmy maciioepi.
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Kazaxckuii hayuonanoHolll nedacocudeckuil yhusepcumem umeru Aoas, . Aimamet, Kazaxcman
*e-mail: nurtu0001@mail.ru

BAKHOCTD UCITOJIB30OBAHUS ITIPUEMOB
«[MEPEBEPHYTBIN KJIACC» B IIKOJIbHOM ITPOT'PAMME

AnHomayus

B mpomnecce obyuenus u oOydenuss UKT siBisieTcss BaXKHBIM WHCTPYMEHTOM, ITO3BOJISIOIIAM
y4YaIuMcs IOHUMAaTh U OBICTPO BOCIIPUHUMATh HAy4YHBIC MOHSATHS M TIOMOTaTh YYHTEISIM B TIPETIO-
naBanuu. OIHUM W3 MENAaroruuyeckux METOJOB MOBBIIICHUS 3(PPEKTUBHOCTH JAHHOTO Mpoliecca
SIBJISIETCS «IIE€PEBEPHYTHIN Ki1accy.

«IlepeBepHYTHI Kacc» — MEAarormueckuii mMoaxoj, OCHOBAaHHBIA Ha BUACO(PHUKCAUKM YpOKa C
MCTIOJIb30BaHNEM HHTEepHETa. B cucreme oOpa3oBanus Kazaxcrana 3To HOBBIHM moaxoj. B Hacros-
miee BpeMs o4eHb MHOTO uccienoBanuii o Bnusaun KT Ha oOydenne u yaeOHBIN mporiece, HO ATa
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CTaThsl, HApSAy C JAHHBIMH KCCJIEI0OBaHUS, OCHOBaHAa Ha pealibHOI mpakTuke. B xone uccnenoa-
HUS OBUTH UCTIONb30BaHbl PEKOMEHYEMbIE JUIsl HCCIIEIOBAHUS METO/IbI U CPECTBA cOOpa TaHHBIX.

Kpome Toro, mpoBeneH aHaInW3 HAyYHO-METOJIUYECKON W YyUeOHOH JTUTEPATyphl B 3aBUCHMOCTH
OT METOJIOB U cpeAcTB o0yueHuss mo moxenun «llepeBepHyThlii Kimaccy. PackpeiTa CyIIHOCTB
MPUMEHEHUS CIoco0a «IEpEeBEepHYTOTO KIlaccay M €ro MperMYIIEeCTBa XapaKTepU3yloTcs C TOYKU
3peHHst TPeOOBAHUI K COBPEMEHHBIM 3aHITHUSM.

B cratee onmchiBaeTcs 3HaUeHHE U OCOOEHHOCTH MPHUMEHEHHUs B Mpoliecce 00y4eHHs METO/I0B
NepeBOpoTa B paMKax OOHOBIIEHHON 00pazoBaTelbHON MporpaMMmsbl. Takke OynyT mpoaHaIU3Uupo-
BaHbl BO3MOKHOCTH NpPHUMEHEHHUSI B Hpolecce OOydeHHUs IMOAX0/la «IEPEBEPHYTOTo Kilaccay,
00CyXIeHbI IPEUMYIIECTBA U HEJJOCTATKH TPATUIIMOHHON TEXHOJIOTUU O0Y4EHUS.

KuaroueBble cioBa: ObOHognennas oOpaszoeamenvbHas Npocpammd, nepesepHymuvle KldCCHble
nooxo0sl, cucmema oopa308ans, Memoovl 00yyeHUs, npuemvl 00y4eHuUs.

N.B. Zhantuganovl* , K.M. Omarov'
! Abai Kazakh National Pedagogical University, Almaty, Kazakhstan
*e-mail: nurtu0001@mail.ru

IMPORTANCE OF USING FLIPPED CLASSROOM TECHNIQUES
IN THE SCHOOL CURRICULUM

Abstract

In the process of teaching and learning, ICT is an important tool that allows students to
understand and quickly perceive scientific concepts and help teachers teach. One of the pedagogical
methods for increasing the efficiency of this process is the "flipped class."

"Flipped class" is a pedagogical method based on video recording of a lesson using the Internet.
This is a new approach in the education system of Kazakhstan. There is now a great deal of research
on the impact of ICT on teaching and learning, but this paper, along with the research data, is based
on actual practice. The study used recommended research methods and data collection tools.

In addition, an analysis of scientific, methodological and educational literature was carried out,
depending on the methods and means of training according to the "Flipped Class" model. The
essence of the application of the "flipped class" method is disclosed and its advantages are
characterized from the point of view of requirements for modern occupations.

The article describes the meaning and features of the use of coup methods in the training process
as part of the updated educational program. The possibilities of using the "flipped class" method in
the learning process will also be analyzed, the advantages and disadvantages of traditional learning
technology will be discussed.

Keywords: Updated educational program, flipped classroom approaches, education system,
teaching methods, teaching techniques.

Kipicne. Kazakcran [Ipesunenti Kaceim-)Komapt TokaeBtein 2021 xbuirsl JKo-naysiHaa 0i1iM
Oepy camacblH apTTBIpyFa epeKile Has3ap ayaapbuiabl. bynm MiHAeTTepre MyfFaliM-aeplIiH
OUTIKTITITIH KETUIAIPY, OKYJBIKTap MEH WH(PPAKYPBUIBIMIBI KaKCapTy, COHAAN-aK aKMapaTThIK-
KOMMYHHKAIUSUTBIK JKOHE KAIIBIKTBIKTAH OKBITY TEXHOJIOTUSIIIAPBIH eHT13y Kipeai. COHbIMEH KaTtap,
KocinTik OimiM Oepy JKyleciH eHOEK HapBIFBIHBIH TajlalTapblHa OeHIMIey KaXeTTUTIr Je aTtamn
etinai. "udpasl ycras" x00ackl 0Chl ©3repicTepAl XKy3ere achblpyIblH MaHBI3Abl Kypajbl peTiHae
KapacTeipbliaabpl [1]. Ockl perTe aTaJMbIIl 3€PTTEY KYMBICHI TAKBIPHIIT OOWMBIHINA FHUIBIMHU-
TEOPHSUIBIK 3epTTEYJIep MEH OLTiM alyIIbUIapMEeH OTiAreH cabakTap OOMbIHIIA 3ePTTEININ JKa3bUIIbI.

Ochiran OalnmaHbICTBI OUTIM Oepy Ma3MyHBI MEH YAEpiciH pedopmanay MEMIIEKETTIH VITTHIK
casiCaThIHBIH KYHJBI OAaCBHIMJIBIKTAphl KaTapbiHaH TaObuiaabl. Kazakcran PecmyOnmkaceiHga Oimim
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Oepyal xoHe FRUTBIMABI AaMbITynbiH 2020-2025 xpuimapra apHajdraH MEMJICKETTIK Oarmapriama-
ceiga Kazakcranaplk OUTiM MEH FRUIBIMHBIH kahaHIBIK Oocekere KaOUIeTTUIIrH apTThIpy JKoHE
JKaJMblalaM3aThIK KYH/ABUIBIKTAD HETI31HJE TYJIFaHbl TOpOHeNey MoHE OKBITY, IMeJaroruKaibIK
OimiM Oepyni >KaHFBIPTY, OUTIM aTyIIbIHBIH 3HATKEPIIK, PyXaHU-aJaMIepUIiIiK KoHE (U3UKAIBIK
JaMYBIH KaMTaMachI3 €Ty» Macesienepi 0acThl MaKcaT-MiHJIETTEp KaTapbliHA KOWBLIFaH [2].

Ocpuiaiiiia, )xaHapThUTFaH O171iM O6epy OaFnapiamachl OKyIIbUIapFa TyHUEHIH OipTyTac OeiftHeciH
KQJIBIITACTRIPY/Ia TIOHIIK O1LIiM-OUTIK, COHJal-aK ICKepJiK JaFibuiap MEeH KaOlleTTepii JKeke-
JapajaH Tepi, KeWeHIl TYpAE WMrepTyli opi onapiAblH OUTIM ally MEH OKYy OpEeKEeTTEpiH JKeKe
yibIMAacTbIpa OlTy, OLTiMI MeH OUTIKTEpIH JKOHE MaFIbUIapbhlH Kaszipri KOFaM TaJlalTapblHa cail
OHTAlNIBI KOJJaHy, ©3iH-e31 Oaranay cekinmi kaOimerrep Oonmybl KaxeT. CoHnmai-ak OKyLIbLIAp
e37IepiHiH OLTIM-OUTIKTEPiH Oepy KbI3METIH )KEKEe eMec, KaH-)KaKThI )KOHE JIepOeC YIBIMIACThIPAIbI,
KOpILIaFaH OPTAHBIH KWl ©3TepeTiH >KarnaiiapbiHa OalIaHBICTBI €3 OlTiMIepl MEH NaFabUIaphIH
OHTAMJIBI TalJalaHabl, ©31H-631 peTTeyre, ©31H-031 OaraliayFa »XOHE KY3BIPETTUIIKIICH ©31H-031
TopOueneyre KabiIeTTi eTei.

TeHKepiNreH CHIHBIN TACUTIMEH OKBITY TYXbIpbiMaamackl anram AKIII-ta maiina 6oaraHmbIFsI
6enrini. OKbITYABIH OYJ1 MOAENiHIH Heri3iH Kanaymbuiap — Jxonatan beprman men Aapon Camc
[3]. «TeHKepiAreH CHIHBIM MOACII MYFaTiMACp MEH mpodeccopiiap TapamblHAH Ta3eTTep MeEH
KypHAITTAPIbIH MaKalanapbiHaa, connan-ak 2012 KbUTkl MIBIFAPBUTFAH «O3 CHIHBIOBIHIBI TOHKEPY»
(Flip Your Classroom: Reach Every Student in Every Class Every Day) kiTaGblHma TOJBIK
CUNATTalFaH >KOoHE YChIHbUIFaH. KiranTa WHHOBALMSIIBIK MOJETh KaHIAW EKEeHIH >KOHE OKBITY
MPOIIECiHE KAaThICYIIbUIapFa KaHaal GyHKIHSIIAP )KYKTEIETIH] Typasibl TOJBIFBIpaK Oiyre 001aipl.

TeHKepireH CBHIHBIN TYXKBIPHIMBI OKBITYIIBIH TiKEJCH 3JI€MEHTI CHIHBIN >KYMBICHI, OuTiM Oepy
MIPOIIECIHIH, MaHBI3Abl ACMEKTICI KOHE ©3repicTep TEK OHBIH Ma3MYHBIHIA OOJIATHIHIBIFBI TYpPaJIbl
aKnaparka OarbITTanFaH. KallbIKTBIKTaH OKBITY Typa OalIaHBICCHI3 OKYIIbLIApPFa akmapaT Oepi-
JIETIH 3aMaHayd aKHapaTThIK-KOMMYHUKALUSIBIK TEXHOJOTUSUIApbl KOJJaHy YJKEH pesl aTKapa-
TBIHBIH KepeMi3. KallbIKThIKTaH OKBITY o/ICTEpi ajbIHFaH MaTepUalbl UTepy >KOHE MEpLENTHBTI
OakpuTay OHJIAWH >KOHE ouIaifH oficTep/l KOJJaHa OTHIPHIN, TiKeJdeH KommbloTepiik MHTepHer
KEIJIEpl apKbUTBl KY3€Te aChIPbUIATHIHIBIFBIHA HeTi3aenreH. [3]. OKbITyIbIH OYJ1 TOCUTIMEH OKY-
IbIap KE3-KEJITeH yaKbITTa OlpKaTap BIHFAWIBI OKY TMOHJIEPI MEH ic-lmapanap OOWBIHINA JaibIH
MaTepuaIapAbl OKyFa MYMKIHIIK anajbl. byl TEXHONOTHs OKYIIBl MEH MYFaliM Hemece Oacka
OKYIIIBLIAp apachIHIAFbI Y3/I1KC13 OalIaHbICTHI KAMTHBI[4].

TeHKepinreH CHIHBIN MOJENiHE OpacaH yJiec KOCKaH ransiMaapabiH Oipi — Canman Xan. 2004
KBTI XaH ©31HIH Killll aFachklHA apHaJFaH OcitHe )Ka3yFa KipiCTi, 0OJ1 ©TKeH cabaKTap/Ibl kKa3zy OFaH
YUpEHIeH MaTepHhaliFa YakbIT )KymMcaMayFa JKoHe OHbI KaObUIay KHMBIH aKmaparka Haszap ayjaapyra
keMekTece 1 aen 6omkaapl. CaiMan XaH TOHKEPIITEH CHIHBIIT MOJCIIHJIC HETI3T1 pesl aTKapaThiH
«XaH aKkageMUSICHIHY aIllThL.

«XaH aKaJeMUACh» KONTEereH agamMaap YIIiH TOHKEPIJITeH ChIHBIN MOJENiHIH KaybIMIACThIFbIHA
aitHanpl, 6ipaK OCHHEPOIMKTEP TOHKEPUITeH ChIHBIN TEXHOJIOTUACHIHBIH Olp FaHa acHeKTici OOJbII
TaOBUTATHIHBIH aTall 6Ty Kepek [5].

Bpaifan beHHET TOHKEPUITeH CHIHBIN MOJIEIIIH 9JIIC €MeC, UCOIOTUs PETIHAE CUIIATTANIbI:

"BeitneponukTep 63 OCTIHINE OKYIIBUIAPFa CHIHBINTA YJIKEH JKETICTIKTEPre KETyre KOMEKTec-
neiini. On oKymbUTapMeH OaiaHbIC KacayFa KoHE MYFalliM HYCKay/lapblH MaifalaHyFa KOMEK-
teceni. Erep OeitHe ochl KONKBIPIBI xKocTapAbIH Oip O6eiri 60mbm Tadbuica — Oy kepemet."[6].

A. Comc temenperime tanmaiasl: «Ke3 kenreH ajgaM TOHKEPUITEH CHIHBII MOJIEINiH (3epTTey,
Jopic, yiae oKy YIIH, MaHBI3[bl €éMecC) KOpy apKbUIbl KOJJAaHAAbl )KOHE OKYIIbUIAPABIH KaxeT-
TUTIKTepiHEe CYHeHe OTBIPHIN, OFaH CIIKaHAal e3repicTep eHriz0eiii, oJ1 onapasl TOJIBIK O11iM Oepy
coTcizairine akenemi» [7].

Marepuanaap MeH daicTep. 3epTTeyiH dIICHAMAIIBIK HETi31 PETIH/IE «TOHKEPIITEH CHIHBII
TOCUTIH KOJ/IaHy apKblIbl OUTiM Oepy yaepiciH yibIMAacThIpyFa OarbITTalFaH dpTYpIi dicTep MeH
Kypajgap KOoJJIaHbLUI/IbI.
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Konoanvinean aoicmep:

1. Foinvimu-a0icmemenik a0ebuemmepae wioiny:

- «TeHKepIITEeH CHIHBI TOCUTI OOMBIHINA FRITBIMU MaKajaaap MEH OKYJIBIKTap/Ibl 3epPTTEYy.

- AKT kypannapsl MeH miaTdopmaiapabl KOJAaHy TOCUIIEpIH Tajaay.

- OicHaMaJIbIK MPUHIIUITEPII TYCIHAIPETIH 91e0UeTTepMEH KYMBIC.

2. Omnupuxanvig a20icmep:

- 10-CBIHBITI OKYIIBUIAPBIHBIH OKY YACPICIHE «TOHKEPUITEH CHIHBIT TOCUTIH €HT13Y.

- CBIHBINITAFbI )KYMBIC HOTIIKEJIEPiH OaKblIay JKOHE Taay.

- Oxymblmap MEH MyFamiMep apachlHIa cayallHamallap MEH cyxO0aT JKYpri3y apKbUIbl Kepi
OaiiIaHpIC KHUHAY.

3. Dxcnepumenmmik 20icmep:

- ['eorpadust noni GoiibiHIIA OeliHepecypcTap KONIaHbUTFaH cabaKTapabl YHBIMAACTBIPY.

- Toxxipube ke3inze eki TypJai Tocii OokbIHIIAa cabaK ©TKI3Y: albIH ajla TCOPHSUIBIK MaTepUaIbl
MeHrepy (1-Hycka) )KoHe SKCIIepUMEHTTIK TarchlpManapaad 6acray (2-HycKa).

4. Keanmumamuemi dicane canaivlk manoay a0icmepi:

- OkymbutapaslH cabakKa KaThICy O€JICEHIIIITIH, YIrepiM JeHIeliH )KOHE TaHBIMIBIK OPEKETKE
JIeT€H BIHTACBIH OJIIIEY.

- TonThIK KYMBICTap HOTHXKEJEpiH Oaranay.

Konoanvinean kypanoap:

AKT gypanoapuor:

- Inamghopmanap: Zoom, Google Classroom, YouTube (Mbicanbl, cabak maTepuaibl peTiHIES
YCBIHBUTFaH OeitHepomnuk: [uapocdepa Typasbl 6eriHepecypc).

- Kypanoap: PowerPoint mnpeseHTauusgapbl, 3JIEKTPOHIBIK OKYJBIKTAp, HWHTEPAKTUBTI
TarchIpMaap.

Oxbimy mamepuanoapoi:

- XKanapreinran Oinim Oepy OarapiaMachiHa cOKec JalbIHIaIFaH cabak xKocmapiapsl.

- Op OKYIIbIFa OCHIMIETEH JKEKE TarchlpMaiap KUHAFBI.

OKywbLiapmen Jcymoic macinoepi:

- TonThIK >koHE jkeKe TarchlpManapbl OpbIHAY.

- TeopusuIbIK MaTepranIapIbl TAKbUIAY KOHE KaTelepi TY3eTy YUIIH pedIIeKCUsIIBIK KYMBIC.

Tancvipmanap:

1-nycka:

CabakTa OKyIIbIIAp alJbIH ajla YCHIHBUIFAH OelHeMaTepuaiaap/bl Kapar, HeTi3rl YFbIMIapabl
nonrepre Tycipeai. CabakThIH OachIHIa KbICKAIIA CYpaK-XKayal ©TKi3UIiM, opOip OKYIIBIHBIH TYCIHY
neHreiti 6arananapl. Keiin okymsuiap 4-5 agamMHaH TYpaThIH TONTapFa OeJiHIN, Kyp/esl Tarnceip-
Manapel Oipre opbIHIaABI. MyFaiiM op TONIEH >KYMBIC Kacall, TYCIHIKCI3 COTTep.i TalKbLIayFa
MYMKIHAIK Oepi.

2-nycka:

I'eorpadus cabarbiHIa OKYIIbUIApFa alIbIMEH SKCIEPUMEHTTIK TamlchlpMa YCBIHBUIABL. MBI-
calipl, ©3 aiMaKTapbIHIAFbl ©3CHIEP MEH KOJIEpIiH (H3UKAIbIK-TeorpadusuIbIK epeKIIeNiKTepiH
cunatray. Keilin okymsuiap cabak OapbIChIHIA OCBI IEPEKTEPAl TEOPUSIIBIK MaTepuaiMeH Oaiia-
HBICTBIPA OTBIPBIT TaJAA/IbI.

5. Hepexmepoi scunay sncone manoay

- Cayannamanap: Cabak COHBIHIA OKYLIBIIAPABIH TOCUITe KATHICTHI MIKipi )KUHAJIIBI.

- Kapanaiiein cmamucmuxanolx manoay: OKyHmIbUIapAblH TalcblpMaiapbsl OpbIHIAY carnachl
MeH OeJICeH/ILIITT CANIBICTBIPMAIIBI TYPAE 3€PTTEINI.

- Cananvig manoay: Cabak OapbIChIHIAa OaWKaJFaH OKYIIBUIAPIBIH BIHTA JICHTEHWI MEH
HIBIFApPMAIIbUIBIK KO3KapacTaphl TaJlJaH/abl.

by anictep MeH Kypangap OiniM Oepy yIepiciHAe «TOHKEPUIreH CHIHBI TOCUTIHIH THIMIUIITH
aHBIKTAaYFa XoHE OHBIH MMPAKTUKAJBIK APTHIKIIBUIBIKTAPBIH J19JIesieyre OaFbITTalFaH.
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XKorapbiga atanm eTKeHIMI3ACH, JKbUT CaliblH OiTiM Oepy JKaHa oJicTeMeNiep MEH TEXHOJIOTHsI-
JapMeH ToNbIFya. « [@HKepireH ChIHBIT» TACUTIH cabakTa maiananyablH HEri3r1 MakcaT-MiHIeT-
Tepl OKY YAEPIiCiH YIUBIMIACTHIPYIa TOMECHICTIIIE CUTIaTTaTa bl

aebedan oKy 1c- VeEIEMEH] HaHE

FANBITTACTHIpY. “EAYANEEPIILTIETL

Cypem 1. «Teykepineen colHbIny Macinin cabakma nauodaianyovly He2izei MaKcam-miHoemmepi

Ocpl opaiia, erep OKy YIEpiCiH IOCTYpiIi TEXHOJIOTHS OOMBIHIIA JKYPri3ceK, OHJIa OKYyLIbUIapaa
Oy KY3BIpETTUTIKTEpAiH OapibIFbl Oipaeil Kanbimracmaybl MyMKiH. He cebenti? CebGebi memaror
OUTiM MEH aKmapaTTBhIH HETI3rl Ke3l peTiHIe 9peKeT eTeli, ajl CHIHBINTA MAacCHBTI 0OMy >KoHE
MeXaHUKaIbIK KaiTa ka3y OKyFa bIKman ermneiini. CoHbIMEH Karap, cabaK COHBIHJA TaKbIPBIIITHI
MEHIepMereH OKYyIIbuiap aa Oonanpl nereH macenere tam Oonambis. CoHpail-ak, Kasipri Tanaa
TOXKIpHOE OOMBIHIIA KOFAPBI CHIHBINT MYFATIMIEP] 63 OKYIIBUIAPBIHBIH cabakTapaa OeICeHIITITIHIH
KOKTBIFBIH, OKY KbI3METIHE JIETCH KbI3BIFYIIBUIBIFBIHBIH JKOFAJIFaHbIH aTal oTe/Il.

Ocpunaiima, «TOHKEPUITeH CBHIHBI» KOMETIMEH OKYIIbUIApIbI O€JICEHAl OKY KBbI3METIHE TapTy
KQKETTUIIr TybIHIAIbL.

«TeHKepUITeH CHIHBIM» TEXHOJIOTHICHIHBIH TYKBIPBIMAAMAaChIH 3€PTTEH OTHIPHII, oyiap cabakra
KEKe KOHE TONTHIK KbI3METTI KOJIaHy jKOHE OKYLIBLIAPIBIH €pPEeKIICTIKTepiH eCKepy KaKeT JIereH
TYXKBIPBIMFa KeJieMi3: Oipey aszynwl, Oipey OKynbl, aja Olpey ThIHAAYIbl *KaKchl kepeml. «TeHke-
pUIreH CBHIHBIM) TACUTIHIH KaHAMIBUIIBIFBl MEH THIMJLIITT OKYIIBUIAPABIH 63 OLTiMi MEH OKY 9peKeTi
YIIIiH 63 jKayarKepIIUIiriH HBIFAUTYFa, apTTBIPYFa dcep eTe/l.

Hotmxecinne, cabakrarsl armocepa e3repeni: OenceHAl KOMMYHHKATHBTI KapbIM-KaThbIHAC
KaJIBIIITACKII, OKYIIBI Ja TAKBIPBINTHI TYCIHOCH KailymaH KOpBIKManiapl. OKYIIBI 1a MyFaliM e 3
KYIli MEH MYMKiHAiKTepiHe ceHimai. ColKeciHIe, OKYIIBIHBIH JKaIIbl IOHTE Ke3Kapachl Ja
e3repeni. O o3 KyIIiHe CeHIMA1 001abl, TYPAKThl TAOBIC aXyallbl KaJIbIITACAbI.

"TeHKepUIreH CBIHBIN" TACUTIH/AE OKYIIbLIap cabaK yaKbITbIH MaTepHaIIbI KaTTayFa eMec, Tall-
KblJIay MEH TEpeH TYCIHyre apHaiibpl. byn Tocim OipiiecKeH >KYMBIC TEH 3epTTeyre OachIMJIBIK
Oepin, OKYHIBUIAPABIH TAHBIMIBIK OCNCEHIUIIrH apTThIpaabl. MyFaliM akmapaTThl TYCIHIIpYAEH
repi, KeKe KOMEK KOPCETYTe )KOHE TONTHIK KYMBIC YIUBIMIACTHIPYFa KOOIPEK yaKbIT OOJIe/I.

"TeHKepUIreH CHIHBIN" TOCUTIHIH HETI3T1 epeKIIeTiKTepl MbIHAJIAP:

- Cabaxk OGappIChIHIa OKYIIIBUIAP KaHa MaTepUaJIIbl 63 OETIMEH ajIbIH aja urepe/.

- Cabax yakbIThl TaKbIPBINITHI TAIKbUIAYFA JKOHE 3€PTTEYTe apHaJIaIbl.

- Bipiecken sxyMbIC apKbUTBl OKYIIBUTIAPIBIH OCJICEHIITITI MEH KbI3bIFYIIBIIBIFBI apTaIbl.

- Myraiiim OKyIIbLUIapFa jKeKe HeMece TONTHIK KOJAay KOpCceTyre MyMKIHAIK aajbl.

Ocpuiaiiia, «TeHKEPUIreH ChIHBIIDY TOCLT apKbUIBI OKBITY TOMEH/IETIIIe MyMKIHAIKTepAl Oepei:
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Cypem 2. « Tonxepineern colHbiny maciiii KOIOAHY apKblibl OKblYObly MYMKIHOIKmMepI

«TeHKepIUITeH CHIHBIMY TOCUTIH MaliJaiany1a KABIHIBIKTAp 1a 0ap €KeHiH aram oTy KaxkeT. by
TOCUT apKbUTBl YIUBIMIACTHIPBIIFAH )KYMBIC OKYIIBUIAP/IBIH J1a, MYFATIMACP/IIH JIe 9ACTTET1 peiepin
e3repTeNi KoHe MYHIal e3repictepii OopiHe keTkizy oHail emec. Con cebenti "TOHKepiareH
CBHIHBIT" TOCUTIMEH OalaHBICTBI OipKaTap Mocemnesnep Ae TybiHaaiapl. Ce6edi OKymbuap A9CTypii
onmictep OoifbIHIIA JaiibIH OKyFa, AFHH OUTiM Oepy MpoIleciHIe NacCUBTI peire yipeHreH. by
TOCUIII KOJIaHFaH A OKYIIbIIAp KaHIal KUBIHABIKTAPFa Tall 0OJAThIHBI TOMECH/IE CUTIATTAJIFaH:

- CabaxThl )KocTapiiay *oHe JalbIHIAy YIIIH KOIl YaKbIT KaXeT.

- OKy mpolieciHe OKyIIbIIapAbIH KEKEIeTeH CaHATTAPbIH TaPTY/IbIH KHBIHIBIKTAPHI.

- OKyIbIIapAbIH KOMITBIOTEPIIEP MEH HHTEPHETKE TYPAKThI KOJDKETIMILTIT.

- OKBITY/IBIH JKaHa TEXHOJIOTHCHIHA YHPEHY KUBIH.

- YrnkeH OacTarnkpl KYKTeMe.

- MyraniMHIH OKYy MaTepHaIIIapbIH OJaH 9pi KETUIAIPYIl )KY3€eTe achIpyHI.

- XKeke Tocinmi xKy3ere acsIpy.

- AKT-nbI MeHTEDY.

- TonThIK )KYMBIC TEXHOJIOTUSIIAPBIH MEHTEPY.

Korapbiga aTanFan Mocesnesaep MEH KUBIHBIKTAP/IbI MIEITYIIH KOJIBI MyFaIIMACPAIH KYHICTIKTI
JKYMBICBIHJIA KE3ECETiH OKY IpOIECiHEe KAThICYIIbUIApAbIH OapibIFbIHBIH POJICPIH ©3repTy
apKBUIBI JKaThIp. OHIMII OKBITY OKYIIBIHBIH OE€JICEH/II YCTaHBIMBIH, ©31H-631 TaHy OPEKETIH TaJlall
eTelli, OHBIH OapbIChIHIA OLTIM OKYJBIKTapJaH eMec, 63 TOKIPpHOECiHeH allbIHa/Ibl, COHBIMEH Oipre,
MyFaJlIMIEp OJapAbIH pejii cabak eTKi3y, OuriM Oepy Hemece YH TamncChIpMachlH TEKCEPY €Mec
€KEHIH TYCiIHYl MaHBI3/IbI 9pi1 OKYIIBLIAPFa MMearOTHKABIK XKaFaaiiap skacay OOJIbIT TaObLIabI.

Anaiifia 3epTTey KYMBICHIMBI3[Ia 013 aTajJMBIIl TOCUIIIH KEMIIUJIIKTepl MEH MpobieManapaaH
repi KONTEreH apTHIKIIBUIBIKTAPhIHA TOKTATY/IbI )KOH KOPEMi3:
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1. OkymbIIapabIH K€3 KeJITeH YaKbITTa, Ke3 KEJITreH JKepJie 03 bIHFalbIHA Kapaid OUTIM amy MyM-
KiHiri 6ap.

2. Cabak maTepuanuapblH OKYIIbLJIap THIHBIII JKaFAaiia ThIHAAIN, KaXeT OOJFaH[a TOKTATHIIL,
KauTasar Kapau anazisl.

3. Cabakka KaThIca alMaFaH OKYIIbUIAp YIIIH HHTEPHETTET1 MaTepraiiap KObKeTiMal 00abl.

4. My¥anim op OKYIIBIHBIH EKe TalChlpMajapblH OpbIHAAYbIHA K60OipeK KoHUIT Oeei.

5. Calaxk yakpITBIH MaHBI3/Ibl JaFibUIapAbl AMbITYFa, MBICAIbI, €CENTep LIbIFapyFa apHayra
OoJtapl.

6. OKyIIBUTAPBIH YOXKACMECIH, )KayarKePIIUIITiH XKoHE AepOECTITiH apTTHIPY;

7. AknapaTtneH aepoec kaHe TONTHIK )KYMBIC IaFIbIIApbIH ally;

8. MeTamnpeaMeTTiK HOTHXKEIEP/Il JaMBITY.

TeMeHnae ocbl TexXHONOTHS OOWBIHINA Ca0aK OTKI3Yy TOHKIpUOECIHE TOKTalaMbI3. AJIIBIMEH OKY-
HIblIapFa YCHIHATBIH 3JIEKTPOHIBIK pecypcTapibl naigananambl3. JlalbIHABIK OapbICHIHAA OKYIIbI
MaTepuaIblH KOHCTIEKTICIH jkacaiiapl. CabaKThIH OacTamyblH €Ki HYCKa/Ia OTKi3eMi3.

I-nycka: Cabak myfraimiMHIH cabakka OacKajapJaH KakKChl JalbIH OKYIIBUIAPIBI aHBIKTayFa
MYMKIHJIK OepeTiH KbICKa MiKIpTepiM XYprizyiHeH Oactamanbl. TaKbIpBINTHI MEHrepyAeri KUbIH-
JBIKTAP aHBIKTAJBIN, OKYIIBUIAPBIH ©3/ITIHEeH alFaH OuUTiMIepi TONBIKTHIPhUIaAbl. KeiiH TONTHIK
KYMBICKa Kelle/li: OKyIIblIap 4-5 agaMHaH TONKa OeJiHiN, apHaibl TarchlpManap OpbIHAAWIbL. Op
TOI MYIIECI MIHIAETTEPl ISNTEpre IMIeIimn, Oipiiece opeKeT ereli xoHe Oip-OipiHe KoJjjgay Kep-
cereni. Omap >KyMbIC OapbICBIHAA ©3 KOHCHEKTLIEPiH, 3JIEKTPOHBIK OKYJIBIKTApAbI KOHE CHIHBII-
TacTapAblH KOMETTH epKiH naiganana anaabl. bi3aiH olbIMBbI3IIa, OYJT OKBITYIBIH €H OHIM/II Ke3€H].
Myranim op Tomka 5-7 peT Kediir, apOip OKYLIBIHBIH TalChIPMaHbl OPbIHIAYBIH OakplIam, 6opidip
TYCIHIKCI3 OOJIBIN KaJFaH TYCBIH TYCIHAIPII, KaTeIepai Ty3eTyre yarepeai. Opoip OKyIIbl TalcChIp-
MaHBI OpBIHIAayFa MIHJIETTENE/i, OJ 6TKEH TaKbIPBIITHI TYCIHIN, 9AETTEeri MIHACTTEPAl mIenie 0Ty
apkpuTbl cabakTaH keteni. CabOakThlH COHBIHAA pediiekcusi »xacayra, cabakra YHpEHTeH jKaHa-
JBIKTAp/Ibl TAIKBIIAYFA a3 YaKbIT Kaldalbl.

Yiire KeiareHjae OKYIIbl TaHJAJFaH KYPICIUIK JEHTeHIHIEerl TarnchlpMalapMEH TECTTI OPBIH-
Jaiabl, opi THiCTI Oara aiy YIIiH auAbIHFBI IEHTeiepaeri TecTTepai opeiHaay Kaxer. CoHmaii-ak,
Keecl cabakka JaibIHaaIab].

2-nycka: anAbIMEH SKCIEPUMEHTTIK TalChlpMalapAbl OPBIHAAYIbl YCHIHAMBI3, COJAH KeWiH
OHBIH HOTIIKEJIEPIH TaJKbIJIaFAaHHAH KEWIH TEOpUSHBI Kapayra kememi3. Ockuiaiima, reorpadus
MIOH1 TaKbIPBINTApbl OOWBIHIIA cabaKTap OTKi31Ie .

OchIHIaM TEXHOIOTHST OOMBIHIIA KYMBIC KOPBITHIHBICHI OOMBIHINIA alTa ajJaMbI3, TEXHOJIOTUSHBI
€HTi3y KUBIHIBIKCHI3 JKYpri3iiMece fe, alblHFaH Oaramap OOBEKTHBTI JKOHE OKBITY JAMHAMHUKACHI
alKBIH KOpIHE/I].

COHJIBIKTaH, MYFalliM «TOHKEPUIre€H CHIHBII TACUIIHE Kipicep ajiblHIa ©3iHiH OacTaixy HYK-
TECiH, SIFHU Ka3ipri *araaiJsl e3repTy YIIH (OKy YIEpiCiH TYCiHY, JKYMBIC TOCiTi, Ke3Kapacrap,
OKYIIIBUTAPMEH 63apa OPEKETTECY) MEH KYypaJJapblH CHIr13yre JalbIHABIKTHI 031 YIITiH aJal aHbIKTay
kepek. CoH/Ta «TOHKEPIC» jKacay OHai 00JaIbl.

3epTTey KYMBICHIMBI3II «TOHKEPUITEH CHIHBI» MOJENIH 10-CBHIHBIN OKYIIBUIAPBIHA TOMEH-
JeTiie KOJIJaH/bIK.

Meicanbl, 10-ceiabInTa reorpadus cabarpinga «l mapocdepa xoHe OHBIH Kypamaac OeiKTepi,
KacHETTePi» TaKbIPHIOBIH/IA OKYIIIbLIIapFa OCITHEPOTUKTI Kepy/i YCBIHAMBI3.
https://youtu.be/Cwf6CK 88tEs?si=hjIW Awdt0bVQOO0pa

CopnaH KeifiH ChIHBINTA TONTAP OOMBIHINA )KYMBIC iCTEIMI3.

Oky OeitHemMaTepHaJIbIH JalbIHAy/IaH HEMece TaHAayJdaH 0acka, MyFajiMre MIHACTTI Typle
031H-031 OaKplIay Kypangapbl KakeT. MyHaai Kypanmapra MyFajiM jKacaraH WHTEPAKTUBTI TECTi-
nepai maigananyra 6omaabl. Ockl TaKbIphIn OoWbIHINA 10-CBIHBIN OKYIIBIIAPBIHBIH OUTIMIH TEKCEPY
YILiH ©31H-031 OaKbUIayFa apHAJIFaH Kypaj peTiHae MHTEPAKTUBTI AUJAKTHKAIBIK TallChipMajap MeH
OWBIHIAPABl (MBICATIBI, CEpPBUCTEpAE KacanFaH https://kahoot.com/ - opTypai Kypremiiik
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JCHIeHIHIETT MHTEPAaKTUBTI TarlChIpMaliap/ibl: BUKTOPHHAJIAPABI, KPOCCBOPATAP/BI, MAa3jaap MEH
OWBIHIAP/IBI )KacayFa apHaJIFaH, MEHIepy MYJIEM KUbIH eMeC KOCBIMIIIA YChIHYFa 00JIapl.

A okymIsIIap/bl Oarasay YIIiH TOMEHAETIIIe HHTEPHET-KYpasIbl YChIHAMBbI3 http://quizizz.com/

Erep cabak 6apbIChIH/Ia TONTHIK KYMBIC JKYPri3iiyl THic 6ojca, Oy Jkaraaiia Tontap OOHbIHIIA
Oenmynmi cabak yaepicinme J1e, cabakTaH ThIC OKepiiepAe 1€ OpbIHAayFa  OOJajbl
https://www.tricider.com/. bacTtsl HOpce, MyFaiiM OLTIM amymIbLIapIbIH KaHChl )KeKe-aapa, Kanchl
TOMNTBHIK JKYMBIC OapbIChIH/Ia HOTH)KEII )KYMBIC aTKapaThIHBIH Oyl THIC.

Ocbuaiiia, «TOHKEPUITeH CBHIHBI TACLIl OOUBIHIIA OKBITY YAEpiCiHIH OapibIK AEpiiK KaThICy-
IIbJIAPhIHA «TOHKEPUITEH CBHIHBID» TOCUIIH TMakganaHyIblH 0acThl MaKcaT-MIHJETTEpiHE JKEeTyre
Kol MYMKIHIIK Oepesi. bys Tocin apKeUIbl OKY-TopOHeey )KYMBICBIH YHUBIMIIACTHIPY JKEKE KACHET-
Tep.i, COHBIMEH KaTap, 1IIKi y9XKIEeMEeHi 9pl OKYIIBIHBIH 63 OKYbIHA YKayanmKepILIUTKTI apTThIpyFa,
JaMBITyFa OpacaH 30p MYMKIHJIK Oepei Aei alaMbI3.

Hotuxkesep. 3eprrey 0apbhIChIHIA «TOHKEPUITEH CHIHBI TOCUTIH KOJJAaHy apKbUIbl Treorpadus
MIOHIH OKBITYABIH THIMJUIITT CBIHAKTAH OTKI3UIAl. DKcrepuMeHTKe 10-ChIHBIN OKYIIbUIAPhI KaThIC-
Thl. OKyIIbIIap €Ki Tonka Oeninai: 6akpuiay TOOBI (JOCTYpIi 911ic OOMBIHINA) OKBITBUIIBI, aJl SKCIIE-
PUMEHTTIK TOII («TOHKEPLUITEH CHIHBID TOCUTIH) KOJAaHIbl. DKCIIEPUMEHT 3 KE3CH/IE OTTI:

Anvikmayutvl ke3er — SKCIIEPUMEHTTIH 9/IICTEMECT 931pJIeH 11, OKBITY MaTepHUasiapbl Nl bIHIAIIIBI.

Kanvinmacmuipyuivt kezey — cabakTrapnpl €Ki TYpIIl TOCLT OOMBIHINIA OTKI3Y.

Kopbimbinovl kezey — S3KCIEPUMEHT HOTHIKEIEPIH TaJ1ay XKOHE CAJIBICTHIPY.

DKCIIEPUMEHTTIH MaKcaTbl MEH MiHJETTEpi:

Makcatsl: ['eorpadus MoHIH OKBITYIa «TOHKEPUITSH CHIHBIT TOCUTIHIH THIMIUIITIH aHBIKTAY.

Minnerrepi:

1. DKCIEpUMEHTTIK TOI OKYIIBUIAPBIHBIH YITEpIiM JIEHreiiH OaKpuIay TOOBIHBIH HOTIIKEIEPIMEH
CAIIBICTHIPY.

2. «TeHKEPIITeH CHIHBIMY TOCUTIHIH OKYIIBLIAPIBIH TAaHBIMJIBIK OCJICEHIUTITIHE dcepiH Oararnay.

3. «TeHKepIIreH ChIHBIMY TICUTIHIH MPAKTUKAIBIK KOJIIAHY THIMIUTITIH I9JIeNIey.

Homuoicenepoi manoay

Temenneri 1-m1i kecrene OKyHIbUTApABIH cabaKkKa KaThICYbl MEH OENCeHIUTIr HoTHKenep 00ii-
BIHIIIA KOPCETIITCH:

Kecre 1 - Oxywwvinapoviy cabaxka xamwicyvl men bencendiniei 60UblHUA HamMuxicenep

Kepcerkimrep Bakpimay 10651 (%) | OxcnepumentTik Tom (%) | Ocy maiibissl (%)
Cabakxka OeJIceH/1i KaTbICy 62 85 +23

Yi1 TanichlpMachIH YakThUIbl OppiHAay | 70 92 +22

TonTeIK KyMBICTAapFa KaTbicy Oen- | 65 88 +23

CEHJILIIr]

OxkymsuiapapiH cabakKa KaThICybl MEH O€JICEHIUTIK ACHTeUIepiH 3-1111 CypeTTe Kope alaMbl3:
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Cabaxkka OelceHmi KaThICy Yi TallCBIPMACHIH YAKTBLIBI  TOITHIK JKYMBICTapFa
OpBIHOAY KaTeIcy OelceHaimiri

Cypem 3. Oxyubiiapoviy cabakka Kamulcybl MeH Oeacenoiniciniy deyeelliepi

bakpuiay TOOBI MEH SKCIIEPUMEHTTIK TOI OKYLIBLIAPBIHBIH reorpadus moHi OoMbIHIIA yArepiMi
(2-1mi xecre).

Kecrte 2 - Bakbiiay mobwi men sKkcnepumenmmix mon OKyulbLiapblHblH
2eoepagus naui OoLvLIHWA Yacepimi.

Tanceipma TYpi Bakpuiay ToOBI DKCIIEPUMEHTTIK TOI Ocy naiibi3sl (%)
(opTama Gan) (opTama Gamn)
Teopustbik Matepuainsl | 3.8 4.4 +15.8
MEHTepy
KonnanGaner Ttanceipmanap- | 3.5 4.3 +22.9
JIbl OpBIHZIAY
IIprFapManIbIIBIK, AKYMBICTap | 3.6 4.5 +25.0

CayanHamanap MeH MyFaliMaepiH Oakpliay HOTHXKEIEPl KOPCETKEHIEH, IKCIIEPUMEHTTIK TOI
OKYIIBUIAPBIHBIH TaHBIMABIK OCJICEHIIIIN MEH HIBIFApMAaIIbUIBIK KaOineTTepi aTapibIKTail »ora-
peutanel. OKymbuiap OeiHeMaTepranaapabl aliJbIH ajla Kapay apKbUIbl TCOPHUSIIBIK OUTIMIII Tepe-
HIpEK TYCIHI'eH XoHe cabak Ke31HJe YaKbITThl THIM/II TaiiJaNaHFaH.
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4,5

M bakplnay T06bI

B DKCNepUMEHTTIK Tom

OKymIbLIapJelH MoHTe  TeOpHATBIK MAaTePHAIAB O31HIIK AKYMBIC OPBIHIAY
KBI3BIFYIIIBLTBIF B TepeH TYCIHY camacsl

Cypem 4. Oxywwiiapoviy cabakka Kamvicybl MeH OelceHOINIeiHIY 0aMy OUHAMUKACDL

Hotmxkenep «TeHKEpITeH ChIHBI TICUTIHIH KelleCl apTHIKIIBUTBIKTAPBIH KOPCETTI (4-1111 cyper):
- TaHBIMIBIK OCJICEHTITIKTIH apTYHI.

- TonThIK )KYMBIC K€31H]Ie OKYIIBUIAPIBIH BIHTHIMAKTACTHIK JEHI€HiHIH )KOFapbUIAYHI.

- TeopusiHbI MpakKTUKAMEH YINITACTHIPY KaOUIETIHIH JaMyHhI.

Kecre 3 - bakwinay mobwr men saxcnepumenmmix mon oKyubliapblHbIY KOpCemKiumepi:

Hotmxenep kepcertkinti Bbakpuiay ToObl | DKCIEPUMEHTTIK TOII Tuimpiniri
OKyIIBUTapABIH MTOHTE KBI3BIFYIIBUIBIFEL | TeMeH Korapsl +
TeopusIbIK MaTepuaiibl TEPEH TYCIHY Oprama Korapsr +
O3iH/JIIK )KYMBIC OPBIHJIAY Canachl Oprama YKorapsl +

Korapbiga kenTipuireH KepcerkimTep (3-1I KecTe). «TOHKEPIITeH CHIHBIM) TICUIIHIH THIM-
JUTITIH KOPCETII, TOMEHIETIIIEe TYKBIPhIMIAp kKacayFa MyMKIHJIIK Oepeii.

- OKymIbLIap IbIH TAHBIMJIBIK O€JICEH/IUIIT apThII, AepOec KYMBIC ICTeY TaFIbUIaphl TaMbIJIbI.

- Myranimzaep cabak 6apbIChIH/IA OKYIIBUIAPABIH CYPaKTaAPhl MEH KUBIHIBIKTAPBIH THIM/I1 TaIKbI-
JayFa MYMKIHIIK aJiIbl.

- CpIHBINITAFBl TOMTHIK JKYMBICTAP apKbUIBl OKYIIBUIAP apachlHAa e3apa KOJJay MOIEHHUETI
KaJIBIITACTHL.

3epTTey OapbhICBIHIA KYPTi3UIreH AKCIEPUMEHT HOTHXKENEPl «TOHKEPUITEH CHIHBI» TOCUTIHIH
OKYIIIBUTIAPJIBIH YJTepiMi MEH OCJICEHIUIITIHE OH oCepiH THUTI3eTIHIH monenaedi. byn Tocimmi
reorpadus xoHe 6acka moHAep OolbIHIIa O11iM Oepy YaepiciHe eHTi3y YCHIHBLIA b

Taakplaay. 3epTTey HOTHXKEIEPIH TYXKBIPhIMAAN Kelle, «TOHKEPUITeH CBIHBI» TOCUTIHIH
OKBITYJIBIH JIOCTYPIIi OKBITYaH apTHIKIIBUIBIKTAPBIH aTal eTeMi3.

MyraiMaep YIIH apThIKIIBUIBIKTAp: MEJaror OKbITYAa TOJIIMIEp POJiH aTKapbIl, OKYIIbIIIapMEH
JKEKEe JKYMBIC ICTEyre J>OHE KOCHIMIA KOMEK KOPCeTyre MYMKIHIIK alaabl. DIEKTPOHMABIK pe-
CypCTappl KOINIaHy apKbUThl OKYIIBUIAPIBI Caltaibl MaTepUAIapMEH KaMTaMachl3 €Till, cabakTaH ThIC
YaKpITTa OKYy OCNCeHUTITiH apTThipanbl. COHBIMEH KaTap, TONTHIK JKYMBICKA TapTy, OKBITY CarachlH
KOMIBIOTEPITIK quarHoctukanay skoHe AKT Ky3bIpeTTiiria 1aMbpITy MYMKIH/IIT TTaiga Oomabl.
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OKymbiIap yIIiH apTHIKIIBUIBIKTAp: TONTHIK JKYMBIC apKBUIBI QJIEYMETTEHY MEH BIHTBIMAaKTac-
TBIKTBI YHpeHeni, OKy YIIiH KayanKepUIUIri apTaibl. DIEKTPOHIBIK pecypcTapra KOJKETIMIUTIK
KaHa MaTePHAIIbI UTEPYl KEHUIIETIMN, MOHASPTe KbI3BIFYIIBUIBIKTH apTThipaabl. OKymibiiap Oip-
OipiHE KOMEKTECII, OKY HOTHKEJIePiH ChIH TYPFBICBIHAH Oaranayabl MeHrepeai xone AKT narnsi-
JIAPBIH KETIAIPE/IL.

byn Oencenai Tocinmep OKYIIBUIAPABIH ca0akKa Tikeled KaThICYbIH JKOHE OKY MpOIECiHAe
OeJICeH/ I TO3UIIUAHBI KaMTUIbl. THTepakTUBTI (popmanap OoKymIbuIapra €CTy apKblLIbl alfaH OlTiM-
JepiH JKaKChl MEHrepyre MyMKiHAIK Oepin KaHa KoiMai, oJapAblH KociOM KacHEeTTEpiH AaMbITyFa
BIKITAJ eTel. bysr Tocinimep oKymbuIapra TOIMTA JKYMBIC ICTEyre, TONTHIK OUTIM airyFa, Oipak >Keke
JKayarnKeplIliKKe IaKbIPbUIATBIH TONTHIK OKBITY TYpJIEPIHE XKaTabl.

KopowiThinabl. TyliiHgel kene, meaarorrepre jkaHa MeaarorukKaiblK MHHOBAIUSIIBIK TEXHOJIO-
TUsUIapabl OUTy Ka3ipri TaHHBIH 0acThl Maceneci. OChl opaiiia 3amaHayu Meaaror o3 cadakTapbIHaa
eH THIM1 00JaThIH 9ICTep MEH TOCUIIEpAl 137em, KoJIaanysl Kepek. bizaig 3eprreyimizae 613 Oy
MoceJieH] menryre OipKaTap Ke3KapacTapabl YCHIHIBIK.

Ochl MoceneMeH alfHaNIBICKAaH 9IICKEPIIePIIH TIOKIPUOECIH 3epPTTEY JKOHE 3epAeiiey HOTHIKECIH IS
3epTTeyiMi3/IiH HbICAHBI «TOHKEPIITeH CHIHBII TOCUIIHE HETi3AeNreH cabaKTap Yirici KepceTiai.
ATaIMBIII TOCUIAIH apTHIKIIBUIBIKTAPEl MEH KEMIITIKTEeP1 )KOHE MYMKIHIIKTEP1 CUIaTTaJIIbI.

Conpaii-ak, OKBITY YAEPICIHIE «TOHKEPUITEH CBHIHBI TOCIUTIHE HETI3AeNreH dicTep OONBbIHIIA
OMICTEMENIK YCBIHBICTAPBI €IKEU-TErKEMIII CUITATTAIbIK KoHE KeHOIp TarmchlpMaiapMeH >KYMBIC
icTey MbIcanIapblH KenTipaik. HoTmkenep kepceTkeHaei, MyHaai cabakrapabl YHBIMAACTBIPY OKY-
IIBIHBIH TIOHTe JETeH KBI3BIFYIIBUIBIFl MEH OKY MOTHBAIMSACHIH JKaKCapTaabl JEM KOPHITHIH/IbI-
TaiMBI3.
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TEOTPA®US CABAFBIHJIA «KJIAMATTBIH O3TEPYIHE )KOHE OHBIH
CAJIIAPBIHA KAPCBI KYPEC» TYPAKTBI JAMY MAKCATBIH OKBITY IA
MHHOBAIUSJIBIK DICTEPII KOJIIAHY

Anoamna

MekTten reorpadusicel reorpadusIIbIK FAUIBIMHBIH €PEKIIENIKTEPiH KOpCeTe OTBIPHIN, TaOUFaT-
TBI, KOFaMJIbl >KOHE OJIapJblH ©3apa iC-KUMBUIBIHBIH CHUIATHIH 3epAeNieyAiH KeUeH Il ToCLTiMeH
epeKuIeNieHe i, COHJBIKTAH 1C-OPEKeTTIK TOCUIIl XKy3ere achlpy YILIiH 3epTTey KaXKeT TaKbIPBII-
TapabiH Oipi. MekTen reorpaduschbiH OKBITY KE31HIe OKYIIBLIAPAbIH 3€PTTEYy, MPAKTUKAIIBIK JKOHE
IIBIFAPMAIIBUIBIK 1C-OPEKETIH YHBIMAACTBIPY OKYIIBUIAPJBIH OUTIMIH JKETUIAIpyTe, olapaa reorpa-
(USIIBIK 1ICKEPITIK TICH JaFAblIapabl KaJbIITaCThIpyFa OaFbITTaJIFaH.

KnumatTeiH sxahauaplk e3repicTepi Ka3ipri KOFAMHBIH MaHBI3[bI MOceleNepiHiH Oipi OOk
OTBIP, COHABIKTAH MEKTEM OaraapiaMachbiHa OyJ1 TaKbIPBINTHI €HT13y 0171iM Oepy MpOIECiHIH ©3€eKTi
MiHJeTTepiHe aifHamapl. OKyIIbUIapAbl KIUMATTHIK ©3TepiCTepIiH ce0enTepi, calaapsl ®KOHE ONlap-
Ibl a3alTy JKOJIZAPBI TYPaJbl OKBITY DKOJOTHSUIBIK CayaTTBUIBIKTBI apTTHIPAIbI, CHIHU Oijlay MEH
MOceJNenep/Il ety AaFabUIapbiH JambiTaabl. COHBIMEH KaTap, OKBITY OapbIChIHIIa TAOUFH pecypc-
Tapbl YTHIMIIBI TIAlIanany, )KaHAPThUIATBIH SHEPTHS KO3IEPiH KOJIaHy, SKOJOTHSUIIBIK Ta3a KOJiK
XKOHE KAIJBIKTApAbl AYPHIC OacKapy CHUSKTHI MPAKTHUKAIBIK aCIIEKTiIep KapacThIpbuIaasl. by oKy-
IIBUTAP.IBIH SKOJIOTHSUIBIK YKayalKEPIIUTIK Ce3iMiH KaJBIITACTBIPHIN, OJIApIbl FaTaMIIbIK YKOJIOTHSI-
JIBIK MOceJIeNiep il Ienryre OarpITTalFal OeJICeH/ Il a3amMaTTap pPeTiHAe TOpOHeIeyre bIKIal eTe/i.

byn makamana mekrenreri Ou1iM Oepy TPOIECIHACTI, COHBIH iMIiH/IE reorpadusiIarbl KIUMATTHIK
e3repicrepre Kapchl KypecTi OKbITyFa OaillaHBICTBI 9[IeOMETTIK Tangaymiap Kyprizingi. Mekrenreri
reorpadus ToHI OarmapiamMachIHIAFbl KJIMMAT TEH KIMMATTBhIH ©3repyiH 3epTTEyNiH MaHBI3/IbI-
JIBIFBI, OKYIIBUIAPBIH KIMMATTBIH ©3repyiHe Kapchl KypecTe 3epTTeYIIUIIK KaOiIeTTepiH JaMbITy,
QJIJIBIH alTy TIapajiapbl CUSKTHI KYPAEi )KOHE AayJIbl TAKbIPBIIT OOMBIHIIA IIET eNAIK 3ePTTeyIep MCH
FAITBIMIAPIBIH TEOPUSUTBIK MIKIpJIepl TATKbUTAHATBI.

MakayiaHplH TPAKTUKAIBIK MaHBI3IbUIBIFBI OUTIKTI OITIPY J>KYMBICBIHBIH MaTepHalIapbl MEH
3epierey oHe Taljay Heri3iHjae jKacajlfaH KOPBITBIHIBUIAPABI XKalmlbl OUTiM OepeTiH MeKkeme-
nepaid reorpadus MyFagiMaepl 9pTYpJli CHIHBIMTAPIAFbl KIMMAT TaKbIPHIOBIH HEFYPIBIM €TXKel-
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TerKeim 3epzeney ke3inae reorpadus cabakTapblHa, COHaN-aK reorpadus MyFaliMiHiH cabak-
TaH THIC KbI3METIH/IE MalijaaHa alaThIH/IBIFBIHIA OOJBIN TAOBLTA B,

KinT ce3nep: ceocpagpus, xnumam, socobanvlx ic-apexem, oinim bepy bazoapramacel, memnepa-
mypa, KOMIPKbIUKDBLI 2A3bl.
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HNCITIOJIb3OBAHUE HTHHOBAIIMOHHBIX METO1OB INTPEIIOJABAHUA HEJIN
YCTOMYUBOI' O PA3BUTHS «bOPbBA C UBMEHEHUEM KJINMATA U ET'O
HOCJIIEACTBUAMMN» HA YPOKE 'EOT'PA®UN

Annomauyus

I'eorpadus mIKOIBI OTIMYAETCS KOMIUIEKCHBIM IMOAXOJOM K M3YYEHHUIO MPHPOJIBI, 00IIecTBa U
XapakTepa MX B3aUMOJCHCTBHUS, OTPaXAIOIUM OCOOCHHOCTH TeorpapuuecKord HayKu, IMO3TOMY
U3y4eHHE OJHOM U3 TeM, HEOOXOAUMBIX JUIsl pealn3aluy AeATeIbHOCTHOrO noaxoaa. Opranuzanus
UCCIIEI0BATENICKONW, IPAKTUYECKOM W TBOPYECKOH JAEATENBHOCTH YyYalllUXCsl NpH H3y4eHHUHU
IIKOJILHOM Treorpaduy HalpaBiieHa Ha COBEPLICHCTBOBAaHME 3HAHMHN ydyaliuxcs, (popMupoBaHHUE Y
HUX Teorpaguueckoro OM3Heca U HaBBIKOB.

I'moGasibHble U3MEHEHUS KJIMMaTa CTAaHOBATCA OJHOM M3 Ba)KHEHIIMX MPOOJIEM COBPEMEHHOTO
o0111ecTBa, MO3TOMY BKJIIOUYEHHUE 3TOW TEMBbI B IIKOJIbHYIO IMPOTrPaMMy CTAlIO aKTyaJbHOH 3anadei
obpazoBaTensHOro nporecca. O0ydeHne yyamuxcs IpudruHaM, MOCIEACTBUSIM U3MEHEHUS KIIMMaTa
U MyTSAM UX CMSATYEHUS IMOBBIIIAET HKOJOTHUECKYIO TPAMOTHOCTh, PAa3BUBAET KPUTUYECKOE MBIII-
JICHHE M HaBBIKM peleHus npodiaeM. Kpome toro, B xoae oOyueHust OyayT pacCMOTPEHBI MPAKTH-
YeCKHE acMeKThl, TAKHE KaK pallMOHAJIbHOE UCIO0JIb30BAHUE MPUPOIHBIX PECYPCOB, UCIIOJIb-30BaHHUE
BO300HOBIISIEMBIX HUCTOYHUKOB YHEPTUH, SKOJIOTUUYECKH YUCTBHIA TPAHCIOPT M HaJJIEKAIIee yIpaB-
JICHHE OTXO0JaMH. JTO CIIOCOOCTBYET (POPMHUPOBAHUIO Y YUAIIMXCSl YYBCTBA HKOJIOTHUECKON OTBET-
CTBEHHOCTU U BOCIIUTAHUIO UX KAK aKTMBHBIX I'pak[aH, HAIPaBJICHHBIX Ha pelleHHe IN100aIbHbIX
AKOJIOTUYECKUX TTPOOIIEM.

B 3100 cTarhe ObUT NMPOBEAEH JTUTEPATYpPHBIN aHATN3, CBSI3aHHBIN C MpernojaBaHueM OOpBObI C
KJIMMaTHYeCKUMU W3MEHEHHUSMHU B IIKOJBFHOM 00pa30BaTEIbHOM IpOLEcce, BKIIOYasi reorpaduro.
OOcyxnaercss Ba)KHOCTb M3Yy4EHHs KIMMAaTa M W3MEHEHMs KIMMara B IIKOJIBHOW IporpaMMe Io
reorpa(uu, TEOPETUUECKHE MHEHUS 3apyOEeKHBIX UCCIIEAOBATENCH M yUEHBIX 0 TaKOM CIOKHOU U
CIIOPHOI Teme, KaK pa3BUTHE HCCIENOBATEIbCKUX CIOCOOHOCTEH yyamuxcs B 0oprOe ¢ M3MeHe-
HUEM KJIUMaTa, TpOoPUIaKTHIECKUE MEPHI.

KiroueBble cioBa: ceocpaghus, knumam, npoekmuas OesamenbHOCmb, 00pa308amenbHas npo-
2pamma, memnepamypa, YeneKucIvlil 2as.
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USE OF INNOVATIVE METHODS IN TEACHING THE GOAL OF SUSTAINABLE
DEVELOPMENT "FIGHT AGAINST CLIMATE CHANGE AND ITS CONSEQUENCES"
IN A GEOGRAPHY LESSON

Abstract

The geography of the school is characterized by an integrated approach to the study of nature, society
and the nature of their interaction, reflecting the peculiarities of geographical science, therefore, the
study of one of the topics necessary for the implementation of an activity approach. The organization of
research, practical and creative activities of students in the study of school geography is aimed at
improving students' knowledge, forming their geographical business and skills.

Global climate change is becoming one of the most important problems of modern society, so
the inclusion of this topic in the school curriculum has become an urgent task of the educational
process. Teaching students the causes, consequences of climate change and ways to mitigate them
increases environmental literacy, develops critical thinking and problem-solving skills. In addition,
practical aspects such as the rational use of natural resources, the use of renewable energy sources,
environmentally friendly transport and proper waste management will be considered during the
training. This contributes to the formation of students' sense of environmental responsibility and
educating them as active citizens aimed at solving global environmental problems.

In this article, a literary analysis was conducted related to the teaching of combating climate
change in the school educational process, including geography. The importance of studying climate
and climate change in the school geography curriculum, the theoretical opinions of foreign
researchers and scientists on such a complex and controversial topic as the development of students'
research abilities in the fight against climate change, and preventive measures are discussed.
Statistical studies related to climate change in modern Kazakhstan were also conducted.

Keywords: geography, climate, project-based learning, educational program, temperature,
carbon dioxide.

Kipicne. I'eorpadust ker cananbl FpUTBIM 00BN TaOBUIAIEI, O Ma3MYHJIBI JKOHE TMPAKTHKAIBIK
TYPFBIJIaH OAPJIBIK KapaThUTLICTAHY-FBUTBIMH ITOHACPIMEH TiKelieH OaimaHbIcThl. Kopiaran opTaHsl
TaHy €peKIICTIKTepl KOHE OFaH CaHaJbl KO3KAapacThl KAJBINTACTHIPY MEKTENTE KalaHanbl. bimim
Oepy JKYHECiHIH OKYIIbUIApJBIH TYHHETaHbIMBbIHA ocep €Ty KaOineri xorapbl. OCBl TYpFBLIAH
anranaa, reorpausbiK OiTiM OepyIiH anabIHIa TeorpadUsIIbIK 3aHIBUTBIKTAPBIH TYCI-HYTe BIKITAI
€TeTIH JKOHE KIMMATThIK OUTIMAI KOJJAaHy J>KeHIHJer (YHKIMOHAIIBIK CayaTThI-JIBIKTBIH
HETi3/IepiH KaJIaWThIH TeorpadusuIbIK OMIay bl KaJbIITaCTHIPY MIHIETTEP1 TYP.

I'eorpadusansik OLTIMHIH Kypamzgac Oeiiiri peTiHAeri KIMMATTBIK YFBIMAAPIBIH MOHI apThII
KeJeli, OWTKeHI reorpadusulblK KEIICHHIH Herisri Kypamaac OemikTepiHiH Oipi, coHmaii-ak
KOpILIaFraH OPTaHbIH (PU3HKAIBIK-TeOrpadUsIIbIK CHITATTAMACBIHBIH 3JIEMEHTI 00J1a OTHIPHIN, KIIMMAT
TyTacTal ajgraHAa aJaMHBIH KOHUI-KYHI MEH pyXaHM Kail-KyiiHe ocep ere amanbl. KimuMmarTeig
aJlaMHBIH ©OMipi MEH MIapyallbUIbIK KbI3METIHE ocepi 30p, COHMBIKTAH €HOEKTi, JEeMajbICThI,
TYPMBICTBI THIM1 YHBIMIACTBIPY YIIH ayMaKThIH KIMMATTHIK KaFJaiibIH €CKepy KaKeT. Aya paifbl,
KJIUMAT ajaM JIEHCAYJIBIFBIH CaKTay JKOHE JKOFaphl €HOCK OHIMJIUIIH KaMTaMmachl3 €Ty YIIiH
KOJIAMIIbI JKaFjgaiyiap TYpPFBICBIHAH KapacThIpbUiaabl. KimMmaTr amam ar3achblHa aTMoc(epabik
KBICBIM, TEMIIEpaTypa, aya bUIFAJABUIBIFEI, JKeJ PeXUMIi, KYH PaJualusChl, *KaybIH-IIAIIbIH, aTMO-
cepaHbIH Kypambl apKbLIbI TiKenen acep ereai [1].

Makasa TaKbpIpbIOBIHBIH ©3€KTUIIr KIUMATTHIH ©3repyl Maceseci opOip agaM MEH KoFaM eMipi-
HiH OapJIBIK aCTIEKTIIEPIH — SKOHOMHUKAJIBIK MOceNIeNIepeH OacTam, opOip aJaMHBIH JACHCAYJIbIFbIHA
KATBICTBl BIKTHMAJl TIpoOJieManapasl KamTuabl. KOFaMHBIH, OKYIIBIIAp MEH MEMIICKETTIK KOHE
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MYHUITUTIATIABIK KbI3METKEPJIEPIIH KIMMATTBIK e3repicTepre OeriMaeny MYMKIHIIKTEPl Typasbl,
TOYEKeNIep MEH KaTepiiepl a3aiTy *eHIHJIer IIapanap Typajbl )KOHE cajiapblH a3alTy MEeH KIIu-
MAaTTbIH ©3repyiHe OeHiMaeny KOHIHETI 1C-OpEeKeTKE TapTy JIEYETiH apTThIpy KaXkKeT eKeHI KYMOH
TyJbIpMaNbI.

Ocpl MakanaHbIH MakcaThl —MEKTEIl OKYIIbUIAPBIHIA KIUMATTBIH ©3Tepyl Typajbl Uiesuiapiabl
KQJIBIITACTRIPY TPOIIECIHE JKO0ANBIK KBI3METTI KOJAaHYIbIH THIMIUIITIH KepceTy. by makcatka
KOJI JKETKi3y apKbUIbl OKYIIbUIAp KIUMATThIH ©3TrepyiHiH >kahaHIbIK JKOHE KEepPriuliKkTi calgapblH
TYCIHII, OJapAbl memyre OeJIceH 1l KaThlca anaibl, SKOJOTHSUIBIK TYPAKTBUIBIK MEH TYPAKThl JaMy
UaesIapelH eMipae KojigaHa Ouryre yipeHeal. MekTenTe KIMMATThIK e3repicTepre Kapchl KypecTi
OKBITY OKYIIBUTAPIbIH KahaHABIK SKOJOTHSIIBIK ITpoOIeMatap/ sl TYCIHYIHE KOHE OJIap/bl IICIIyTe
OarpITTaIFaH OENCeH Il a3amMar OOybIHA KOMEKTECE/II.

Opra 6inimM Oepy MEKTenTepliH TOpOHETeHYIIIepiH OKBITYABIH JSCTYpPIl AicTepi MEH Kypau-
JapbIH MaiilanaHa OTBIPbII, OKBITYIbI TAOBICTHI KY3€T€ aChlpy ©T€ KUBIH, all Keilie 1¢ KY31HIe MYyM-
kiH emec. Kazipri 3amanfbel MekTenTeri OuUTiM Oepy TociIAepiH KapacThipa oThIpbi, [.A. SArogun
ObuTail geiini: «... bimiM OepymiH MaHBI3ABI 06Tl HAKTHI iC-KMMBUIAApIAH Typajsl..». Ce3scis,
TEOPHUSIIBIK OUTIM MPAKTHKAIBIK KbI3METTE KOJJIAHBUIATBIH THICTI JaFAbLIapbl KAIBINITACTHIPYMEH
Katap xypyi Tuic [2].

«OKyIIBUTapAbIH JKaH-)KaKThI JaMYBIH KaMTamachI3 ety yiiH, - M. H. CkatkuH, - oapsiH op Typii
KbI3METIH YWBIMAACTBIPY, OIpTIHIEN MEKTeN ilIiHJe /e, OfaH ThIC KepiiepAe 1€ KCHEUTUIN >kKoHe
TEPEHICTT KeJe JKaTKaH KaThIHACTAp KYWECIHE epeceKTEpIiH OHIIPICTIK YHBIMIAACTHIPY-IKOJOTHSITBIK
KaThlHACTapFa KOCBUTYbIHA JEHiH KaMTaMachl3 €Ty KaKeT» Jen caHaiabl. Ic-opekeT amamaapabiH
KOFaMJIbIK-TapUXU TYPMBICHIHBIH €peKIIe HbICAHbI peTiHAe alKbplHAananbl. OnapiablH TaOWUFd JKOHE
QNIeYMETTIK KbI3METIHIH MaKcaTThl e3repyi. TaOurar 3aHIapbIHaH ailblpMalbUIbFbl KOFAMHBIH 3aH1apbl
TEK aJIlaMH 1C-OpEKET apKbUIbl FaHa aHbIKTaIaAbl. CyObEeKT HeMece CyOBEeKTUIEp JKy3ere achIpaThiH Ke3
KEJITeH 1C-9peKeT MaKCaTThl, Kypaslibl, KaiiTa Kypy IpOIECiH XKHe HOTHKEHI KaMTHBI [3].

3epTTey KYMBICBIH JKYPTi3y OIpiHII Ke3eKTe OJEeMJIK JCHreHJe )Ky3ere achIpbUIFaH 3epTTey
KYMBICTAPBIHBIH HOTIKETIEPiH 3epeneyaeH oactanasl. KmumMaTTeiH e3repyi Typalibl FATbIMIAPIbIH
mikipyiepi op typai. H. ®. Pelimepc xnumartel "Oenrini Oip aliMaKTBhIH KOIDKBUIIBIK aya-panbl
pexxumi” nen anbikTaiiabl [4]. XKep Oerinaeri opraiia TeMnepaTypaHblH JKOFapbulay KyObUTBICHIH
tankpuiay XIX FaceipablH OipiHI )KapThickiHAa Oactanapl. 1820 >Kplaaphl KepiH KyYHHEH aJFaH
’KOHE OHBIH FapbIIIKA MIAFBUTBICKAH KBUTYy MOJIIEPIH €CcenTey Ke3iHJe TUIaHeTaHbIH aTMocdepacs
O0omxamasl MoHHEeH 10 rpamycka »KOFaphl €KEHIIrl aHbIKTaIAbl. KiMMaTtTeiH e3repyl Typassl
Oacrankpl MaJliMeTTEp 1-KecTee KopCceTiIreH.

Kecte 1 - Knumammeuiy e32epyi mypanvt 6acmankvl marimemmep [5-8]

ABToprap

TyKXbIpeIMIaMa

1827 xbutBl  (paHIy3
(uzuri Xaun-Barucr
Jxo3ed Dypre

ATMocdepana ke3neceTiH cy Oybl, KOMIPKBIIIKBII Ta3bl, METaH JKOHE O30H
KYH KBUIYBIH YCTam Typanabl (onap "HmapHHWKTIK Tasgap'den aransambl) Jemn
OoJpKan, MapHUKTIK 3G (HEKT TCOPHUSICHIH YCHIHIBL.

1859 bImBl OpUTAHIBIK
¢uzuk [Jxon Turgan

3epTXaHaJbIK SKCIEPUMEHTTEP apKbUIbl MAPHUKTIK AP QEKTTiH 6ap eKeHirin
pacTazpl xKoHE aTMOc(epaaarsl ra3 KOHIEHTPALUACHIHBIH 03repyi KIUMaTThI
©3repTe ajajipl ISTeH UJICSIHBI aJIFa TapTThL.

1896 XpBUIBI IIBEN FaJIBI-
Mbl CBaHTE AppeHHyC

ATMocdepaia KOMiIpKBIIIKBUT Ta3bIHBIH KHHAIYBI OpTallla TeMIIEpaTyPaHbIH
JKOFaphUIayblHA BIKIAT €TeAl Jlenm Ooypkam, OHBIH €Ki eceleHyiMEH JKep
Oetinzeri oprama temneparypa Llenscuii OolbIHIIA 5 Tpagycka KeTepiiei
nen ecenteni. CoHpIMEH KaTap, AppeHmyc atMocdepamarbl KOMipKIIIKBII
ra3blHBIH KOHLEHTPALMSICHIHBIH TOMEHACYl My3 I9yipiHiH cebenTepiHin Oipi
0O0JIBITT TAOBLIAIBI JIETCH OOJDKAM JKacabl.

1938  KbUIBI
METEOPOJIOTBI
Kannennep

AFbBUIIIBIH
Tait

XIX racwelpaplH opTachkiHaH ©Oactam 147 MeETEOCTaHIMSHBIH IEPEKTEPiH
Tangail oTeIphIN, anabiHFEI S0 kbpIIAa Kahauaeik Temmeparypa 0,3 rpamycka
KOTEPUITCHIH aHBIKTa bl OJ1 KIIMMATTBIH KbUIBIHYBIHBIH 0aCThI ce0enTepiHiy
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0ipi peTiHIE aJaMHBIH iC - OpEKETiH, aTall alTKaHAa MapHHUKTIK 3¢ dexT
TYJIBIPAThIH aTMOC(epara MbIFapbUIATHIH T'a31apIblH KOOCIOIH aTapl.

1950 >xputbl amepukaH- | JKbUIBIHY MEH ajaM KbI3METiHIH OalaHbICHl Typasbl OipKaTtap Makaajapsl
IelK  Gu3uk  ['unbept | skapustaHFaHHAH KEeHiH KOINTEI'eH FaJIbIMIap KIMMATTBIH 63repyi MaceleciHe
[Tnacc KBI3BIFYIIBUIBIK TAHBITTHI.

1958 xpulbl aMepHKaH- | ATMochepaaarbl KOMIPKBIIIKBUI Fa3bIHBIH JCHIeHiH oieii 0actaapl / MayHa
eIk MeTeoposior Yapis3 | Jloa obcepBaTopusiceitia, I'aBaiiu, eiiey Kanracya JKoHe Ka3ipri yakpITTa /
Kununr XKoHEe OipHelle >XbUIIaH KeHiH OHBIH KOHIIEHTPAIUACH JKBUIABIK OpTaIla
TeMIepaTypaHblH KOFapbUIaybIMEH 0ip YaKbpITTa OCETIHIH AJIeNAC .

Kectene xepceTiiren FaabIMIapIbIH 3€pTTEYJICPIHAE KIMMATTBIH ©3repyiHe OailaHbICTBI Tap-
HUKTIK 3QeKT Teopusicsl, arMochepasa KOMIPKBIIIKBIT Ta3bIHBIH JKUHATYbI, KIUMATThIH KbUIbIH-
YBI CHSIKTBI Maceleniep 0ap eKeHi aHBIKTaJIIbI.

Matepuaaaap MeH daictep. Mekrente reorpadus MoHIHAEC KIMMATTBHIK ©3TrepicTepai OKbITY-
JIBIH THIMJIUIITT OKYIIBIIAPABIH CHIHA OWMJIay oHE MpolOsieManapabl meny KabuleTTepiH JKeTuUIIi-
pyZe ae MaHbI3[bI pell atkapaasl. OKyIIbUIap e37epl eMip CypeTiH OpTaHbl TYCIHIN, OHBIH e3repic-
TepiHe OeriMenyre koHe oJap bl OacKkapyra YUpeHe/I.

3epTTey HbICaHbI PETiH/E 7-CHIHBIN OKYLIBLIAphl anblHAbl. OChl 3epTTEYiH MaKcaTbiHa Oaiina-
HBICTBI Teorpadus cabarbiHaa «KIuMaTTBIH e3repyiHe *OHE OHBIH calgapblHa Kapchl Kypec»
TYPaKThI JaMy MaKCaThIH OKBITY MaKCaTbIH/1a HHHOBHUSUIBIK QJIICTEp MalianaHbUI/IbL.

Oxkymbutapra KongaHbulFaH «KIMMAaTThIH e3repyiHe KoHE OHBIH cajJapblHa Kapchl Kypec»
TaKbIpBIOBIHAAFBI 3epTTey MaTepuanaapsl B.I'. Canpuukos, E.A. TananoB xone C.E. [Tonskoa [9]
aBTOPJIAPBIMEH KYPACTHIPBIIFAH MAJIIMETTEPIe HET13/1€J1€ OTHIPHIT KYPri3uIii.

ConbIMeH Karap 3epTTey OapbIChIHIA WHHOBALMSUIBIK QMICTEp COHBIH iIIiHAE: KiaccTep oici,
cabICThIpMaITbl TeorpadusubIK ofic koHe «Kahoot» MHTEepakTHBTI TuIaTGOpMaMeH TECT KYpPrizy
QiCl KOJIAHBIILIBL.

7-chIHBIT OKYyIIbLIapbiHa "KinumaT jkoHe KIMMaTTBhIH e3repyi" TakbIpbIObIHA COliKec Kelecimein
TanceipMaiap Oepiiai:

Tancvipma-1. OKymibutapra ajafapblHAAFbl TapakKa TaKbIPHINMKA OaaHBICTBI TIpEK ce3zaepi
6epingi. Tipek ce3aep: KIMMart, aya-paiibl, atMmocdepa, Cy TaCKbIHBI )KoHE T.0.

Kiaccrep omici OoiipIHINIA OKYIIBUIAp OCHI TIPEK CO3iHE OAMIAHBICTHI CO3/Ep MEH CenIeMiaep
xazanpl. Onap GepiiareH Tipek ce3aep MEH coleMIepiH apachbiHiail OaillaHbIC OPHATY KaXKeT.

Bonocamovi wewim: OKymbLIapIbIH TaKbIPBIITHIK TaJAay apKbUIbl OMJIay aFAbUIapbl JaMH/IbI,
KJIMMaTKa OaiaHbICThI 9P-TYPJIi TEPMUHAIK TYCIHIKTEp KaJbIITACA/IbI.

Tancvipma-2. CanpICTBIpMabl  TeOrpaUsIIBIK  OMIC OOWBIHIIA OKYIIBUIAPFAa KJIMMATTBIK
©3repicTep/IiH CalTbICTBIPY KECTEC! YChIHBIIIBI.

Bonocamoviy wewin: Temenne OepireH 2-mii KecTe OOWBIHINA OKYIIBUIAP KIMMATTBIH ©3Te-
pyiHe KaHnai GpakTopiaapblH KaHAail e3repicTepre YIIblpaTaThIHbIH CAIBICTBIP/BI.

Kecte 2 - Knumammeiy e32epyiniy canvlcmulpmansl Kecmeci

daxTopiapsl KimmmMat e3repyiHiH CaabICTHIPYEI
TaOuru amatrap

AybIC Cy canachIHBIH Hallapiaybl

Kopmaran oprta TeMIepaTypachlHbIH XKOFapbLUIaybl

KnuMatThIH KbUIBIHYBI

Tanceipma-3. Oxkymsuiapra «KasrugpomeT» pecmu caiteiHad Kazakcran PecryOnukachiHIaFbl
aTMocdepalIbIK aya canachblHBIH aFbIMJIAFhI )KOHE 00JDKaMIIBIK IEPEKTEPIH 3epTTey Oepiimi.

bomcamoviy  wewin: Oxymbuiap https://www.kazhydromet.kz/interactive_cards cintemeci
apKbLIbI OTIM, MHTEPAKTUBTI KapTaiap )oHe IePEeKTep YAUIBIFbIH TaHaaiabl. CoJl jKeperi albuiFaHn
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KapTta apkpuibl, KazakcTanmaarbl atMocdepaibiK aya canachblHBIH HHACKCIHIH JCHTCHIIepiH aHBIKTal
ajajpl.

Novgorad

Kazan iy Aya canachlHbIH HHAEKC

CepeucTik ¥ymMbCTap
Chty sbinek ;
Sye, / . \ Omsk Hoboslran W Tener genreii

NS R . .. o
= ! ' .’é:a k @KHSTAN ‘ ' l__’

| ./

Sk
KYRGYZSTAN-

Ulaanbaatar

MONGOLIA

SEORGIA Thils P UZBEKISTAN

Cypem 1. Pecnybauxaculnoagbl ammocgepanvli aya Canacblibly a2blMOazbl
JHcane OONICAMObIK OepeKmepPiHiy Kapmacsl

Tancwipma 4. Oxymsuiapra «Kahoot» nHTEpakTUBTI TUIaT)OpMaa TECT CypaKTapbl KOWBLIIBL.
Bonocamoviy wewin: "Knumar jxoHe KIMMaTTBIH €3repyi" TaKbIpbIObIHA 0alIaHBICTBI OKYIIIBI-
TapbIH OlTiMAep] TEKCePii.

BnemMae KNMMaTTbIH ©3repyi KalaH 6actanabl?

A 50 MbiIH Xbin 6ypbiH

@ 19-racbipga

Cypem 2. «Kahooty unmepaxmuemi niamgopmaculHoagvl cypaxmap

Hotuxenep: 3eprreyne 7-ChIHBIN OKYIIbUIAPH! apackiHaa "KiauMar jkoHe KIMMaTTBIH e3repyi"”
TaKpIpbIOBbIHA cayamHama Kyprizinmi. CayamHama HOTHXKeNepl OOWBIHINA OKYIIBUIAPABIH OlIiM
JIeHTelii OaramaH/Ibl.

Cayannamara OapibIFbl 25 OKYIIBI KAaTBICHIN, OHBIH immiHAe 14 Kb13 xoHe 11 yi O6onapl. Op
CYpakKa IyphIC jkayan OepreH OKyIIbuiapAbH naibi3sl mamamer 70-80% apansirsiaaa 6omabl. by
KOPCETKIII OKYIIBUIAP/IBIH KIMMATTBIH ©3Tepyl MEH OHBIH dCEpJIepi TypaJIbl JKaJIlbl TYCIHIKTEPIHIH
Oap exeHiH, Oipak Keilip Mocenenepae TepeHipeK OlTiM KakeT eKeHIH KopceTe/Ii.
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Kecte 3 - Cayannama nomuorcenepi

Tarnceipma JlypbIc jkayan OepreH OKyILbl CaHbl Jlyphic xxayan yieci
1-tanceipma 20 oKyIIBI 80%
2-TarceipMa 19 oxkymbl 76%
3-rancelpma 17 oxyuisl 68%
4-tanceipma 20 oKymibl 80%

I-manceipma GovibiHIIA, OKYIIBUTAPABIH 80%-bI TarChIpMaHbl JYPBIC TYCIHIN XKayan OepreH. 2-
TarcelpMa OoiibIHIIA, Kalmbl 76% OKyILIbl AyphIC *Kayar O0epAl. 3-tarncbipMa OONbIHIIA OONBIHIIIA,
xanmel 68% OKyIIbl Typhic jkayar OepreH, Oyl anfbIHFbI TarchblpMallapblH HOTHXKECIHEH CAl
TeMeHipek. 4-Tanceipma OoiibiHIIa, sxannbl 80% OKymIbl ayphic xkayarn Oepai. CayaliHaMa HOTHXKe-
nepi rpaduKaNbIK Typ/e KeJeci quarpaMmana 6elinenenreH (3-cyper).

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
-T?IIICI:IpMﬂ -T?IIICI:IpMﬂ -T?IIICI:IpMﬂ -T?IIICI:IpMﬂ

B Typeic:xayan yaeci M Kare :xayan yieci

Cypem 3. Cayannama namuoicenepi

3-cyperTeri nuarpamMmaja op CYpPakKThIH IYPBIC Kayal HaibI3bl KepceTireH. JKanmel anraHjaa,
cayaJlHaMa HOTWKENIepi 7-CBIHBIN OKYIIBUIAPBIHBIH KJIMMAT KOHE KIUMATTBIH ©3repyl Typajbl
HEri3ri TYCiHIKTepi 0ap ekeHiH kepceredi. bipak TepeHIpEeK TYCIHIK »XoHE HAKThI MoCelelepre
KaTBICTHI OUTIM JKETIIAIPIIICe, IKOJIOTHSIIBIK CAyaTThUIBIK JCHT U1 )KOFapbLUIai IbI.

Tankpl1ay. MekrenTeri OKyIIbUIAPAbIH OKY YpAICI Ke3iHAeri ToxipuOenepi op-Typii cunarra
KepiHic TaOybsl MyMKiH. Ilenarorukanarbl TEOpPUSIIBIK Macenenep OoiibiHIIA eHOek skazraH Teppu
Maiiec nen Capa ne @peiirac «TexHOTOTHIIAp KOMETIMEH KETUIIIPUITeH OUTiM airy» eHOeriHmue
OCBhIFaH OaiaHBICTBI Ka3ipri 3aMaHfbl OKBITYIbl )KOHE OKY YPIICTEpiH KAaMTUTBHIH YII OaFbITTBHIK
oliyay TypaJbl OMJIapbIH OpTaFa CaJiFaH.

Byn ymr GarbITTHIK Oifflay acCOIMATHUBTIK, KOTHUTHUBTIK, *KaFIAATTBIK JIeNl CHMaTTalFaH. bimiM
Oepyai xxobamayra oChlIapabl KOJIAHCA, OPKANCHICH HAKTHI OKBITY HOTHIKEJIEPIHE JKEeTYre MyMKIiH-
JIIK OepeTiH TOXKIpHUOEeH1 urepyre xarmai xacanasl [10].

OKBITYIIBIHBIH HETI3T1 MaKcaThl, OKBITY/BIH Carayibl HOTIKEJEPiHE JKETyre jKarJaal >KacalThlH
YKOHE WHHOBAIIMSUIBIK TEXHOJIOTHSFA HETI3/ICNITeH OKBITY MYMKIHIIKTEPIH 3epTTeyre OarbITTana bl
['eorpadus moHi MyFaimiMIepiHe >KOFapbl camayibl OUTiM Oepy/i aHBIKTAy YIIiH, Canajibl OKYIbI
YCHIHATBHIH TIPUHITUNTEP KEIICHI JabIHAATybl KaxeT. by mpuHmmnrep >xanmsl 0i1iM 0epy Ke3iHge
aca camajbl OKbITYAbl KaMTaMachl3 €Te alaThlHAai oayeyeTi 0ap OKBITYIBIH OacThl 3JEMEHTTEepiH
CHUIATTay YIIIH aCCOIMATUBTIK, KOTHUTHBTIK, KaFJasTThIK OMJIaybIMEH KOJIJaHbLIAbI:
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- OxkymsutapaplH OmiMIl urepyre atcanbicybl. OmapasiH OYypbhIH WrepreH OutiMaepi MeH
KaJlayJIapblH €CKePE OTHIPHII, COHBIH HETI31HAE OJlap KYTKEH JACHrei 1e O11iM YChIHY;

- OKBITY KOHTEKCIHE MoH Oepy. OKBITYIbI XKYy3€ere achblpy MOCEJIECIH XKoHE O17TiM alTyIIblFa YChI-
HBUIATBIH KEHIPEK OKBITY OaFaapiiaMachl asiChIH/Ia OHBIH OPHBIH KapacThIpy;

- Okymibira KOWbUIAThIH MiHAET. OHBIH 63 OKYbIHA CBIHU KO30€H KapayblHa, 3USTKEPIIIK JTaFIbl-
JapbIHa KOJIJIay KepceTy YIIiH OeJICeH/Il aTCalbICyblH bIHTAAHABIPYFA JKOHE KYJIIBIHBICHIH apTThI-
pyFa apHaJFaH TCUIAEpl i374ey;

- [IpakTuKaHbl KaMTaMackl3 eTy. buliM amymbuiapIslH YHpEeHin, KaablTaCThIPBIIN XKaTKaH OlTiM-
JIepiH e37epiHe KOHE 63 CHIHBINITACTApPbIHA KOPCETIN, OHBI 06JIICyTre bIHTATAHBIPY.

['eorpadusHbl OKBITYa MHHOBALMSIIBIK 9/ICTEP KU1 KoygaHbuiaabl. THHOBaMSIIBIK O11iM Oepy
pecypceTapel OKy MaTepuaifiapblH T€3 MEHIEpTINl KaHa KOWMai, OLIiM aaylmibUIapAblH IIbIFapMa-
IIBUTBIFBIH JAMBITYFa MYMKIHIIKTEp Oepei:

- OUTIM ayFa JeTeH KbI3bIFYIIBLIBIK apTa Ibl;

- TAaHBIM OCJICEHIUTITT JaMUIBI;

- JIOTUKAJIBIK OMJIaYbl, IIBIFAPMAIIBUIBIK JaF bl JaMUJIbI;

- 3aMaHay| TYPFbIJa OCIICEH 11 OMIPIIIK MO3UIIHS KaJIbIIITaca Ibl.

KopbiThinabl: JKorapeina alThUIFaHIapra CyWeHE OTBIPHIN, MaKajiaJa KeTepuIreH Mocele
©3€KT1 €KEHIH >XOHE COHJBIKTaH ETKeW-TErKeWJl TajaaayJsl Tajall €TETiHIH alTa KETKEeH XOH.
JKyMbICTBIH endyip OefiriH MiIaHeTaHbIH KJIMMAaThIHA oCEep €TEeTIH TaOUFU YKOHE aHTPOMOTCHIIK
dakTopnapabel Kapay Kypanael. CoHmaii-ak, reorpadusi moHACPIHIEC KIUMATTHI 9JICTEME TYPFBICHI-
HaH 3epTTey, OChl MOCEJICHIH MEKTEI reorpadusiChiHAa Kalail )KaHJaHATBIHBI )KOHE OChI TAKBIPBITITHI
CBHIHBITITApAA KapacThIpyFa 00JIaThIHABIFBI MAHBI3ABI OPbIH anasbi[11].

Bonamrak >kactapibl KIMMATTBIH e3repyiHe OediMaenyai KIMMAaTThIH ©3repyiHe Kapchl ic-
KUMBLIFa OarbITTay KaXKETTUIITIH aTam KepceTell, OMTKEeHI KIMMATThIH ©3TepyiH aWTapibIKTai
azaiiTyza inrepiieynriiik koK. by kenTereH cananapaa, COHbIH imiHAe OutiM Oepyne Oeitimaeny
oJIeyeTiH KEHEUTY/Il Tajam eTemi.
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I'EOTI'PA®US ITOHIH OKbITY JJA ’KOBAJIBIK OKBITY TEXHOJIOI' USACBI
APKbBLJIbI OKYHBIJIAPIBIH K¥Y3BIPETTIJIIKTEPIH KAJIBIIITACTBIPY IbIH
INEJAT'OTUKAJIBIK MAHBI3bI

Axoamna

Makanana reorpadus MmoHIH OKBITY OapbIChIHIIA KOOANBIK iC-OpEKeT HETI3[epiH KalbINTACThI-
PYIBIH TeIarorUKaIbIK MaHbI3bI MEH THIMAI dIicTepl KapacThIpbuiaabl. JKoOambIK o7iC OKYIIBI-
JapbIH OUTIMIH TEPEHAETIN KaHa KOWMMaid, IbIFapMaIIbUIBIK KaOUIETTepiH JaMBITyFa, 3ePTTEYIILTIK
JAFIbUTAPbIH  KAJIBINITACTRIPYFA, JIepOec KYMBIC ICTEy KaOUIeTiH apTThIpyFa MYMKIHIIK Oepe/.
’KobanbIK ic-opekeT apKbUIbl OKYIIBIIAPBIH MOHTE JETEH KBI3BIFYIIBUIBIFBI apThIM, OJap ©3€KTi
MoceTeNiep i menryre OarbITTalFaH MPaKTUKAJIBIK TallChIpMaapIbl OpbIHAay OapbIChIHIa MAaHBI3IbI
KY3BIpETTepal MeHrepeai. MakanaHblH ©3eKTUIIr Jie¢ OChIHAA: OYTiHT1 KYHI OutiM Oepy caiachiHaa
OKYIIBUIAPJIBIH IIBIFAPMAIIBIIBIK )KOHE 3€PTTEYLIUIIK KaOlIeTTepiH JaMbITYFa, )KEeKe TYJIFaHbl XKaH-
YKAKThI KaJIBIMITACThIPYFa epeKiie MoH Oepinyae. KazakcTaHHBIH jKaHApThUFaH 011iM Oepy Ma3MyHBI
OKYIIBLIAPBIH (YHKIIMOHAJABIK CayaTTBUIBIFBIH apTTHIPBIN, OMIPIIK JaFIblIapabl MEHTepyre
OarpiTTasiFaH. OChbl MakcaTKa JKEeTyJe J>KOOAJIbIK 1C-OpeKEeT Heri3epiH KOJJaHy — €H THIMII
onicrepAiy Oipi. ['eorpadus moHi OKyIIBIIApABIH KOPIIaFaH OpTa Typalibl TEpEeH OLTIM adyblHA FaHa
eMec, COHbBIMEH KaTap »ahaHIbIK Mocenenepii TYCiHyre, oyiapibl IIEHIyAiH >KOJIAapblH 13/1eyre
MYMKiHAIK Oepeni. XKoOanbIK ic-opeKeT apKbUIbl OKYIIBUIAp TAaOWFAT TeH KOFaM apachlHIarbl Oaii-
JIAHBICTHI 3€PTTEI, HAKTHI AEPEKTep MEH KYOBUIBICTapFa HETI3eNTeH meliMaep Kabbuiaai anaisl.
CoHBIMEH KaTap, Oy 9JiC OKYIIBUIAPIBIH CHIHH OMJIay, KOMMYHUKAIUS, TONTHIK JKYMBIC JKOHE
nepOec menriM Kabbuiaay JaFIbUIapblH JAMBITYFa BIKITA €TE/II.

Ocsunaiima, reorpadust MOHIHAE KOOAIBIK 1C-OpEKETTIH MaHBI3AbUIBIFBI OKYIIBUIAPIBIH TaAHBIM-
IBIK OCJICEHIUNIrH apTTHIPYBIMEH, IMOHTE JIETeH KBI3BIFYIIBUIBIFBIH OSTYBIMEH JKOHE OJIAp.IbIH
MPAKTUKAJIBIK KY3bIPETTEPiH JaMBITYbIMEH TYCiHAIpiaeai. by Makana atanran OarbITTaFbl FHUIBIMU
YKOHE TMPAKTUKAJIBIK TOKIpUOeHi OaitbITyFa yiec Kocaapl. CoHbIMEH Oipre OKYIIbLIapIblH FHUIBIMFA
JIET€H KbI3BIFYIIBUIBIFEIH aPTTHIPA OTHIPHIT >KAaHAIIBUIIBIKKA OeiMael i COHBIMEH KaTap ©31HIIK
IIBIFAPIIBUIBIKTEL  JTAMBITYFa MYMKIHIIK Oepemi. MakanaHblH JKa3bUTybl OapbIChIHAA OipHeIe
KYMBICTAp KAaCATBIHIBI, )KOOAIBIK JKYMBICTAPJIBIH MAaHBI3bI, )KOHE OKBITYJa KOJJIAHBUIATHIH OJIiC-
ToCUIIep KOHE ©3€KTUIIr MEeH Oojamarkl OoWbIHIIA OipKaTap 9/leOUeTTep MEH FhIJIBIMU €HOEKTepre
CYHEHIIK JKOHE TaJI[Iay, TANIKbUIAY KYMBICTAPHI KACATBIH/IBI.

Tyiiin ce3mep: ceocpagus, scobanvlk oxvimy, nedazo2uxd, Ky3vlpemminik, (QYHKYUOHANIObL
CayammuolvlK.
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HNEJATOTHMYECKOE 3HAYEHUE ®OPMUPOBAHUS KOMIIETEHIIAM
OBYYAIOIIUXCA YEPE3 TEXHOJIOI'NIO TIPOEKTHOI'O OBYYEHUS B
INPEIIOJABAHUU I'EOI'PA®UN

AnHomayus

B craThe paccmarpuBaeTcs egaroruueckoe 3HaueHue 1 d3QQeKTHBHBIE METOAbI ((OPMUPOBAHUS
OCHOB NPOEKTHOH [eATeNbHOCTH NpU H3ydeHHu reorpaduu. [IpoekTHbI MeToxd MO3BOJISET He
TOJIBKO YTIyOJsITh 3HAHUS YYalllUXCs, HO U Pa3BUBATh TBOPYECKHE CIIOCOOHOCTH, (DOPMHPOBATH
UCCIIEIOBATEeNIbCKUE HAaBBIKM, IMOBBIIIATH CIIOCOOHOCTH K CaMOCTOSITeNbHOM paboTe. Uepe3 mpo-
EKTHYIO JESTEIILHOCTh IMOBBIIIACTCS WHTEPEC YYAIIUXCS K MPEIMETy, OHU MPUOOPETAIOT Ba)KHBIC
KOMIIETEHIMH TIPH BBIMOJIHEHUH MPAKTHUECKUX 3a/laHWi, HAlIPaBJICHHBIX Ha PEIICHUE aKTyalbHbIX
mpo0ieM. AKTYyaJlbHOCTh CTaThH 3aKJIFOYAETCS B TOM, UYTO CEroJHS B cdepe oOpazoBaHHsI 0cOo00E
BHUMaHUE YACNSETCS Pa3BUTHIO TBOPYECKUX M MCCIEAOBATEILCKUX CIIOCOOHOCTEH ydJamuxcs,
BCECTOPOHHEMY (popMupoBaHuto auIHOCTH. OOHOBICHHOE cojiepikanne oOpazoBanms KazaxcraHa
HAMpPaBIICHO HAa TOBBIIICHUE (DYHKIIMOHAIBHON IPaMOTHOCTH yUYaIIUXCs U MPUOOPETCHHUE KU3HEH-
HBIX HaBBIKOB. OgHuUM n3 HambOosee 3(PPEKTUBHBIX CIMOCOOOB TOCTHIKCHHSI ATOW IENH SBIISICTCS
MCIOJIb30BaHUE MPUHIIUIIOB MPOESKTHOM nesrenbHocTH. [Ipenmer ['eorpadus mo3BonseT yyammumes
HE TOJIBKO TOJYYUTh TIyOOKHE 3HAaHUS 00 OKpYXKalllel cpelne, HO M MOHATH TIJOOAIBHBIC
po0OsieMbl, UCKaTh MyTH UX pemeHus. [locpeacTBOM MPOEKTHON NEATENbHOCTH y4alluecss MOTYT
UCCIIEIOBATh CBSI3M MEXKAY MPHUPOAONH U OOMIECTBOM W TMPHHUMATH PEIICHHs, OCHOBAHHBIC Ha
KOHKPETHBIX JTaHHBIX U sBJIEHUSAX. Kpome TOro, 3ToT MeTOJ CIOCOOCTBYET Pa3BUTHIO Y YUaLIUXCS
HABBIKOB KPUTUYECKOTO MBIIICHUS, OOIIECHNS, KOMaHIHON pabOThl U MPUHATHSI CAMOCTOSTEIIBHBIX
pELICHHIA.

Takum 00pa3oM, 3HAYMMOCTh MPOEKTHOM AESATENBHOCTH MO MpeIMETy «reorpadusi» oObICHS-
€TCsl TIOBBIIIICHHEM TO3HABATEIFHOW AKTUBHOCTH YYAIUXCs, MPOOYKIEHUEM y HHUX HHTEpeca K
MpeIMeTy M pa3BUTHEM MPAKTUUECKUX KOMIETeHIMH. JlaHHas cTaThst BHOCUT BKJIaJ B o0oramieHue
HAyYHOTO M MPAKTUYECKOTO OMBITA B JAHHOM HampaBleHUH. B TO jxe BpeMs 3TO MOBBIIIAET HHTEPEC
CTYIEHTOB K Hayke, aJlaliTUPyeT MX K MHHOBAIMSIM, a TAaK)Ke MO3BOJSET pa3BUBATh COOCTBEHHOE
TBOpPUECTBO. B Xone Hamwcanus cratbd OBUIO MPOJETAHO HECKONBKO padoT, MpoBeIaeHa
aHAJIMTUYEeCKass U JAUCKYCCUOHHAs paboTa, OMHPAsCh HA PSI JIUTEPATYpbl M HAYYHBIX TPYIOB IO
3HAYUMOCTHU TMPOEKTHBIX pabOT, MPUMEHSEMBIX B OOyYEHHHM, a TakXKe MO0 aKTyaJIbHOCTH H
MIEPCTICKTHBAM.

KuaroueBble ciioBa: ceocpagus, npoekmuoe obyuenue, nedazo2uxd, KOMNemeHmHOCmy, DYHK-
YUOHATILHAS 2DAMOMHOCHb.
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PEDAGOGICAL SIGNIFICANCE OF FORMING STUDENTS' COMPETENCES
THROUGH PROJECT-BASED TEACHING TECHNOLOGY IN TEACHING
GEOGRAPHY

Abstract

The article discusses the pedagogical significance and effective methods of forming the
foundations of project activities in the study of geography. The project method allows not only to
deepen students' knowledge, but also to develop creative abilities, form research skills, and increase
the ability to work independently. Through project activities, students' interest in the subject
increases, they acquire important competencies when performing practical tasks aimed at solving
urgent problems. The relevance of the article lies in the fact that today in the field of education
special attention is paid to the development of creative and research abilities of students,
comprehensive personality formation. The updated content of education in Kazakhstan is aimed at
improving the functional literacy of students and the acquisition of life skills. One of the most
effective ways to achieve this goal is to use the principles of project activity. The Geography
subject allows students not only to gain in-depth knowledge about the environment, but also to
understand global problems and look for ways to solve them. Through project activities, students
can explore the connections between nature and society and make decisions based on specific data
and phenomena. In addition, this method helps students develop critical thinking, communication,
teamwork and independent decision-making skills.

Thus, the importance of project activities on the subject of geography is explained by the
increase in cognitive activity of students, the awakening of their interest in the subject and the
development of practical competencies. This article contributes to the enrichment of scientific and
practical experience in this area. At the same time, it increases students' interest in science, adapts
them to innovation, and also allows them to develop their own creativity. During the writing of the
article, several works were done, analytical and discussion work was carried out, based on a number
of literature and scientific papers on the importance of design works used in teaching, as well as on
relevance and prospects.

Keywords: geography, project-based learning, pedagogy, competence, functional literacy.

Kipicne. Kazipri Oinim Gepy xyiieciHae OKyIIblIapAblH jKeKe TYJIFaJIbIK, NIBIFapMAaIIbUIBIK XKOHE
3epTTEYIIUIK KaOlIeTTEPiH AaMbITyFa OaFbITTAIFaH dJIIC-TICUIACPl KOIIaHy ©3€KTi OOMBIIT OTHIP.
Kazakcran PecnyOnukaceiHblH «bidiM TypasbD» 3aHBIHBIH S-TapayblHAa «OKY-9IICTEMENIK KoHE
FBUTBIMH OMIICTEMEITIK JKYMBICTBI YHBIMAACTBIPY» aTThl 29-0a0biHna «bigiM MEH FhUIBIMIBI WHTE-
rpamnusiay, oKy-Topoue HpoIeciH KaMTamachl3 €Ty KOHE JKETUINIpY, OKBITYIBIH >KaHa TEXHOJIO-
TUSUTAPBIH 931pJiey JKOHE €HT13y, OLTIM Oepy YMBIMIaphIH/IA KY3EeTre aChIPhLIAIb...» IeTT KOPCETIITeH
6omnareiH [1]. ConapikTan aa OYTiHTi TaHaa MEKTeN OaraapiiaMachlHIA >KaHAPTBUIFaH OuTIM Oepy-
JIeT1 KaHAIIBUIABIKTAp, ©3repicTep MeH yzepictep Oosamak ypriak OoWbIHIA KahaHIBIK Jdamyra
iIece anaThlH KYHABUIBIKTAPIbl UTePreH TYJIFa OONBIN KaubinTacyabl kesnehai. COHbBIMEH KaTap
memsieker Oacmibickl KackiM-Komapt ToxaeBteiH 2019 sxwiiasiH 2 KbIpKykekTeri Kazakctan
xankpiHa «ChIHAAPIBI KOFAMIIBIK Auanor — KazakcTaHHBIH TYPAKTHUIBIFBI MEH OPKEHICYIHIH HET131»
atTel JKomnmaybrHna: «FBUIBIM callachHIAFbl axyaj epeKile Haszap aymapyasl Tajganm etemi. bi3
FBUIBIMCBI3 €NIIMI3/IIH JJaMybIH KaMTaMachl3 eTe alMaiMbi3y, aeninreH [2]. Jlemek, ka3ipri OiniM
Oepy KyiHeciHaeri 0acThl TaanTapasH Oipi — OUTIM O€epy MEH FBUIBIMIBI UHTETpaIusiay MIHACTI
3aMaH Taja0bIHA aifHAJBIT OTBIP JACT HAKBIT AalUTyFa OOJIaIbl.
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Kazipri tanma 6ocekere kabinerTi, 3aMaH TanmaOblHA cail OUTIMMEH KapyJiaHFaH, OLTIMIep.IiH
O0libIHAA 3epPTTEYLIUIIK JaFbIChl KAIbINTACKaH, IIBIFapMaIIbUIBIK Kalineri 6ap, TepeH Oimimi Oap,
131eHIMIIa3, OUTIMIH TOXIpUOeae KOJJIaHa allaThlH TYIFa JAalbIHIAy MIHIETI TYpFaHbIHAZA KO31Mi3
KETINl OThIp. ATajnFaH MIiHAETTepAl ILIelly YAepiciHIe Kasipri TaHaa MeKTen KaObIprachblHaH
3epTTEYIIUIIK 1C-OpEKET AaFIbUIAPBIH KAJIBIITACTHIPY YAepici OacTansin Ta KeTTi [3].

ConbimeH Oipre reorpadusi oHIH OKBITY/1a K00aJIBIK 1C-OpEKET OKYIIbIIapFa TeK MOHAIK OiTimMi
MEHrepyre FaHa €MeC, COHbIMEH KaTap jKahaHIBIK KOHE JKEPTUIIKTI 3KOJIOTHSUIBIK, QJICYMETTIK-
HKOHOMHKAJIBIK Macelesiepii 3epTreyre MyMKiHAiK Oepeni. HakTpuiait ketep 6oscak sx00aibIK ic —
opekeT — Oy OuTiM Oepy/l YUBIMIACTHIPYABIH KaHa TEXHOJOTHUSIIAPABIH Oipi, OV 9MIiC apKbLIbI
OanmamapAblH TaHBIMIBIK KbI3METI TaHAAJBIN AIbIHFAH JAibIH aKmapar apKbUIbI eMec, ©3ACpiHiH
KBI3BIFBIN TAHJAFaH aKMapaTbIHBIH 13/I€HICIH JaMbITY apKbLIbl )KY3€re acblpyFa OarbITTai/ibl JereH
ce3 [4]. Ockl opaiina 613 Ka3ipri KOFaMHBIH JKoHE Oi1iM Oepy/IiH JkaHa *KYHECIH TalKbUIal eTeHik.

Marepuanaap MeH agicrep. 3epTTeydiH TEOPUSUIBIK SICTEpl FHUIBIMH >KapHsUIaHbIMAAp/AaH,
OKYJBIKTapJiaH, UHTEPHET PECypCTapblH kKoHE T.0 MEPEKKO3IepiH aHAIM3/EY CHUHTE3JEY, JKalIbl-
nay. 3epTTey/IiH TOKIPUOETiK 0eIiMi dJieM eNepiHeH alblHFaH CTATUCTUKAIIBIK JIEPEKTEpre cyie-
HIN JKY3€Tre achbIpbUIIbIL.

Kazipri koFaM MEKTeIl MeH YHHUBEPCHUTET TYJICKTEpiHE MYJIJIC jKaHa TaJlanTap KOKyAa: CaHaJbI
TaH/Iay JKacay jKOHE 03 iC-OpeKeT] YIIiH KayalmKepIIUTIKTI ajly, a3aMaTThIK OeJICeH UK TIeH LIbIFap-
MAaIITBUIBIK OacTamManapbl, TOYEJCI3/IK MeH XeKe ImemmiMaepal Kaosuiaayra minaerreyae. CoHbIMEH
Oipre Ka3ipri 3aMaHFbI )KYMBIC OPBIHAAPBI MEH O171iM Oepy KyiHeciHae MaHbI3/Ibl AaFAbLIapIbIH Oipi
KY3BIPETTUTIKTIH JIe ©3€KT1 €KEHIH aiTa oTy Kepek. O sKalbl agambl )ko0amapabl sKocmapiayrFa,
yibIMIacThIpyFa, OackapyFa KoHE JKy3ere acblpyra KaOUIeTTi ereTiH OumiMaep, Narasliap MeH
KaCHETTEep JKUBIHTHIFBIH Ourmipeni. OHBIH IMIHIE <«KOOATIBIK KY3BIPETTUTIK» ocipece HHHOBA-
[USIIBIK, IIBIFAPMAIIBUIBIK YKOHE TEXHOJIOTHSUIBIK MPOLIECTEP/l Tajaml €TeTiH cajlanapia epeKiie
MaHbI3AGI [5].

JKorapeima alThUIFaH XK0O0ANBIK KY3BIPETTUIIK — Ka3ipri 3aMaHHBIH MaHBI3ABl KY3bIPETTEPiHIH
0ipi, cebebdl 01 KeKe TYJIFaHbIH Ja, YUBIMIAPABIH Ja THIMIUIITT MEH TaOBICTBIIBIFBIH apTTHIPYFa
pIKnan eteai. OHBI JaMBITY OMIpAiH OapiblK cajalapblHIa MaHBI3ABI JKOHE Y3MIKCI3 KETIAipyi
Tanan etei. TeMeH1e OHBIH MaHBI3IBUTBIFBIH TOJIBIK KapacThipaMbI3 [6]:

SIrau OyJ1 KBI3METTIH >KaHa TYpJIepiH AaMBbITyFa KOIIyMEH CHIIaTTanajbl - )kobajay, mbFapMa-
IIBUIBIK, 3epTTey. XKaHa OiaiM Oepy MOJENIHIH €H MaHbI3Abl Kypamaac OeJriri OHbIH MPaKTHKAIBIK
JTaFIbIapabl  KaJIbIITACTBIPYFa, ©3 KOOATaphlH JKY3€re achlpyFa KoHE Mocelleliepi MIenryre
OarbITTaIFaHIbIFEI OOJIBIT TAOBLIAIEL.

KobGanbik popma Ourim Oepy xyHeciHae *Ky3 KbUITaH acTaM YakKbIT apaiblFaH/a KeJie )KaTKaHbI
Oopimizre wmommM. HakTeipak aiftap Ooscak x00a omici 16 racelpga Hranusmarsl coyneT
mebepxaHanapeiaaa naiina 6omasl (cyper -1). XKoOanbIk omiCTi JTaMBITYIBIH JKOHE OHBI QJIEMJIIK
TOXKIpUOEe TapaTyIbIH Y3aK JKOHE KETKUTIKTI OHIMI1 TapuxbIH Oec ke3eHre Oemyre 6omanpl [7]:

OpMeH Kapail ’K00aJbIK OKBITY 9IICIHIH KaJbINTACybl MEH JaMYBIHBIH OCBI K€3E€HAEPIH TOJBIFbI-
paK KapacTbIpaubIK.

’Koba yreiMbl anFamt pet 16 Facslparbl pUMIIK COyJIeT MEKTEOIH I ICKU3Aep MEH JKocmapiapra
ciITeMe jkacay YIIiH manjga O0onasl. bipre-0ipre OWI YFBIM TeAarorukaiblK MarblHAIa, CTYACHT-
TepJIiH 63 OCTIMEH OPBIHIAUTHIH CAHBICTHIK TaIlIChIpMa PETIHIE KOJIaHbLIa OacTabl.
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1590-1765#k.: EyponaHbIH CaylIeT MeKTenTepiHae (mebepXaHanaphlHIa) ko0anay KeI3METiHIH
GacTamysl.

1765-18800xk: 7K00aHBI KYHENI MEIATOTHKANBIK TOKIPHOSIE OKBITY 9IiCi PEeTiHae KOMIJaHy JKoHE OHBIH
AMepHKa KOHTHHEHTIHE «KOIIIpyiy.

1880-191530K.: ©HIIpicTe JKOOANBIK MiCTePIiH OiTiM Oepy jKoHe OpTa MeKTeNTepie KeHiHeH

KOITAHBLTYEI .

1915-19635 %K. x00a o/IiciH KaiTa KapacThIPY KoHEe OHBI AMEDHKA KOHTHHEHTiHeH Eypormara «Kemripy».

1965 —Ka3ipri ke3jie: xko0a gIiCiHiH KaiTa allbUTybl, OHBIH XaTbIKAPATIbIK TapPATybIHBIH YIIiHIII TOTKBIHBI
GOMyEL

Cypem-1. JKobanwix adic damywvinwiy mapuxu 6ec keseni [8].

’Kobara HerizmenreH OKbITY Typajbl aiiTKaHnaa, 0i3 jxoOamapibelH OiniM Oepy MakcaTTapbIHAA
KOJIJIAaHBUIATHIHBIH aTall ©TYy YIIIH «OKBITY *)00achl 9JIici» JIeT aTajaThiH ko00a 9iciH FaHa OuIIip-
Meimiz. JKoOalblK OKBITY M, €H ajJAbIMEH: OKYIIBUIAPABIH KOOANIBIK OPEKETIH KaJIBINTACTBIPY
YIIIiH, MEKTET OKYIIBIJIAPBIH )K00aayra yUpeTy Jen TYCiHyiMi3 KaxeT [9].

Kanpnapap! maiibianayaarsl sxobanay ToxipuOeciHiH eH YIKeH qaMybiHa 19-111bl FaCBIPABIH asFbl
MeH 20-mb1 FacelpAbiH OackiHna Amepuka Kypama Illtarrapeiamga xon skeTkizinmi. by skarmait
KE3/IeCOK emec efi: AMepuKa KOFaMbIHA INBIHAWBI, OCJICEHMl XKOHE ICKep axaMaap eTe KaxkeT
00JIIBI. «O3 KOJIBIHIBI XKacayIbl 0171, Kypecy i *oHe TaObICKa KeTy/i 011, 0aThul, icKep, KypecKep
JKOHE 3epTTeyIn 0o, TaFIbIPHIHHBIH MIeOepi KoHE 63 ICIHHIH ycTachl 00J, al KalFaHBIHBIH 0opi
COHBIHAH epefi», — AMEpHUKaHIBIKTAPABIH KOIIIIri YInH ewmip (umiocopuscsl OCHIHIAN
ce3llepMeH TypaTbiH. Al Oy AMepukana eH OipiHIn xo0anapabl Kypy 9IICi aybUIIIapyaIlbUIbIK
YKYMBICITBIIAPEI MEH WHXKEHEPJIEPIH OKBITY KYpasbl PETIHIE MaiIaJaHbUIabl. AJl Ka3ipri yakbITTa
’K00aJBIK OKBITY 9JIiCi, jK00anay »KYMBICTaphl Kail caiiaja OOJICBIH ©3€KTi OPBIH aJBII OTHIPFAHBI
oenrimi [10].

Kobanvik ic-apexem He2i30epiH Kaielnmacmuipyovly meopusiivlk He2izoepi. JKobalbIK ic-opeKeT
OuTiM Oepy canachIHaAa OKBITYIBIH JOCTYPJIi dnicTepine O6amama petinae XX Fachlpjia KaJIbIITACHITI,
OYTiHT1 TaHJa QNIEMJIIK MeJaroruKajiblK TOKIpHOeae KeHIHeH KoIaHbuTya. byt oic oKymbuiapast
HAKTBI MoceJelNiep/i menryre OarbITTajfaH 3epTTCY JKOHE HIBIFAPMAIIBLIBIK KYMBICTApFA TapTy
apKBLIBI OJIAP/BIH KEKE TYJIFAIIBIK, TAHBIMIIBIK, )KOHE MPAKTUKAIBIK KaOlIeTTepiH JaMbITyFa OaFbIT-
tanrad [11].

1. JKobanvix ic-apexem mycinici MeH MaHi

KobanbIk ic-opekeT (CypeT -2) — OYJI HaKThl TaKbIPhIIT HEMECE MACEJe asChIHA OKYIIbUIAPIbIH
03 OeTiMeH HeMece TOMIICH KYMBIC iCTer, OeNnTit Oip HOTHXKeTe KOJI XKETKI3eTiH OKBITY dici. Ou:
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el TEOPHSHEI IPAKTHKAMEH YINTACTBIPYFA;

mamad [IpoOneManap/ibl 3epTTEYTE HKOHE MISNTIM KaObLTIayFa;

= TaHBIMABIK GelICeH/ILTKTI apTTHIpYFa MYMKIHIIK Gepei.

Cypem-2. JKobanwik ic-apexem myciniciniy nezizei epexuieniei

Heri3ri npunnunrepi 3-11i cyperTe KOpCeTuIreH:

MaxcaTTELIEIK. K 0GambIK AYMBIC HAKTHI Gip MaKcaTKa GarbITTANaIE (3ePTTey. oHiM jKacay,
Macenenep/ai mery).

O3iHmiK xyMEBIc. OKymIbIIap AepOec 3epTTeyiIep KYprizeli, aKmapat i3aeiii jKoHe
IIENTiM KaOBIT A Ib].

ITpakTHKAMBIK HATIKeMimK. K o6a HoTIDKecl MaTepHANABIK OHIM (TPe3eHTaITHs, eCell,
MO/IENb) HEMECE TYKBIPEIMIaMa TYPIHIE GOyl MyMKIH.

BimMHIH HAETerpamuachl. JKoOalblK JKYMBIC ISHAPAJBIK OailaHbICTAPBI JAMBITA B
(MBICaTHI, TeorpadHa, GHOMOTHA, IKOHOMHKA).

Cypem-3. JKobanwik ic-apexem myciniciniy neeizei npunyunmepi [12]

2. Iledacoeuxadaswl necizoepi:

* lixon /[Iptom (AKII): Bbinim Gepy mporecin TaxipuOenik ic-opekeTneH OaillaHbICTHIPYAbI
yeuiHAbl. OHBIH MIKIpIHIIE, OKBITY MPOIECi OKYIIBIHBIH 3€PTTEYIIUIIK >KOHE MIBIFapMAaIIbLIBIK
OeJICeHIIIr apKbUIBI iICKE acybl KEpeK.

* Cenecten @pene: OxkymbLIapabIH AepOec )KYMBIC 1CT€Yl MEH BIHTBIMAKTACTHIKKA HET137e/IreH
OKBITY OJIICTEPiH JAMBITTHI.

* B.B. I'yzeeB: JKoGanbIK omICTI OKBITYIAFbl «KY3BIPETTUIIKKE OaFBITTAIFAH» TOCLT PETIHIE
AHBIKTAIl, OHBIH OKYIIIBl TYJIFACHIH KAIBINTACTHIPYIAFbl POJIH 3ePTTE/IL.

2.2. llcuxonoeusoazel Hecizoepi.

« JI.C. BoiroTckuiifig namy aiMarbl Teopuschl: JKOOaNbIK 9/IiC apKbLIbl OKYIIBUIAPIBIH KOTHHU-
THUBTI IaMybI «KaKbIH apajarbl 1aMy aiiMarbl» MICTiHIE KYpPEei, SFHU MYFaJTiMHIH HEMECEe TOITHIH
KOJIJaybIMEH KUBIH Maceseep/l menryre MyMKiHAIK Oepei.

* JIx. BpyHepiH 3epTTeYyIIiIiK OKBITY TEOpUsIChI: bimiMl Tek KaObuiaamn Koimaii, OHbl 63 OeTiH-
1€ 1316y MEH 3epTTey apKbLIbl MEHIePY KEPEK.

2.3. Juoaxmuxanvlk He2izoepi:

1. UutepakTuBTi OKBITY: JKOOaNBIK o/1ic OKYIIBIIAPABIH OENCeHi KAaThICYbIH, MIKip aaMacyblH
YKOHE TOMTHIK JKYMBIC apKBLJIBI MOCEJIEIEP Il MIEITYIH KaMTaMachl3 eTe/Ii.

2. Toxipubenik oKpITY: TeopHsIbIK O171iM HAKTHI TOXIPUOEIIiK TarchipManap apKbeliIbl OeKiTieai
[13].
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3. XKobanvix ic-apexemmin neeizei mypaepi:

1. 3eprrey xobanapsl: benrini 6ip KyOBUIBICTBI HEMeCE MACENEHI Tajjam, OHBIH IICHIMJIEpiH
YCBIHYFa OarbITTaIaabl.

2. HIerrapmatnsiislk sxo0anap: OHIM Kypyra (moctepiiep, MOAEIbAEp, MPEe3eHTALUsIIAP) Heri3-
neneni.

3. Pennik xo0anap: TonThIK XyMBICTapAa OKYLIBLIAPABIH PONAIK (GyHKIUIAPABI OPBIHAAYBIH
Tajam eTel.

4. TpakTukanslK xo0anap: benrini Oip aliMakTarbl HAKTHI MOCENENEPIi MIEHIyTe OarbITTaNa bl
(axostorus, ypoaHU3aIMsl, KIIMMarT).

4. XKobanwix ic-apexemmiy neda2o2uKkanivlk MyMKiHOIKmepi

1. OKymbuIapIbIH CHIHU OMJIAYBIH TAMBITY.

2. llIprrapManibuIbIK KaOlaeTTepal KeTUIaipy.

3. 3epTTeyuIiniK JaFapuIap/Ibl KaabIITacThIPY.

4. O3 OeTiHIIE )KOHE TONTHIK )KYMBIC icTey KaOlIeTTepiH JaMBITY.

5. BinmimMHIH moHapaNbIK HHTETPAIUSACHIH JKy3ere aceipy [14].

Korapbina ailiTbulFaH akmaparTapra CyilieHe OTBHIpBIN 013 MbIHA Hopcere e KeHUT Oeiyimi3
Kaxer. SIFHM opTa OimiM Oepy MekemenepiHie reorpadus MoHIH OKBITYJa >KOOAlBIK 1C-OpeKeT
HETi37epiH KaJbIITACTBIPY — OKYIIBUIAPABIH KY3BIPETTUIITIH JaMBITy/la MaHBI3IAbl POJI aTKapabl.
By tocin 3amanaym OutiM Oepy yaepiCiHIH TalanTapbliHa Caid, TCOPUSHBI TOKIpHOEeMeH OaiiyiaHbIC-
TBIpYFa MYMKIiH/IK Oepei.

Kobanvik ic-apexem Heziz0epin Kalblnmacmulpyodesl KY3blpemmiiikmiy Maybl3ol:

1. IIpakTUKaIbIK JaFAbUIAPIBI TaAMBITY

’KobanbIk OKBITY OapbIChIHIA OKYIIBLIAP TEOPUSIIBIK OUTIMAI HAaKThI OMIp KaFIalapbIHIa KOJI-
nanynabl yipeneni. ['eorpadus nmoninae Oy TaOUFu pecypcTapAbl 3epTTey, IKOJOTHIIBIK Macese-
JIep/Ii MIenTy HeMeCe JKePriuTKTi reorpadusIIbIK ePeKIIETIKTepAl TaJIIay apKbLIbI )KY3€eTre acabl.

2.CpIHH oOiiN1ay1bl KAJIBIITACTHIPY

I'eorpadus canaceiHga >k00aNbIK TalchblpManap apKbUIbl OKYIIbUIAP JAEpPEKTeplli >KMHAKTArl,
Tajar, oJap/sl Kyleney apKbLIbl IIeIIiM KaObu1aay KaOiaeTTepiH 1aMbITalbl.

3. KoMMyHHMKATHUBTIK KY3BIPETTLUTIKTI apTTHIPY

TonTeIk *ko00anap opelHAAY Ke3iHJE OKyIbUIap Oip-OipiMeH OailaHbIC OpHATHIMN, MIKip alIMacy
apKBUIBI KAPBIM-KAThIHAC MOJICHHETIH MEHTEPE/I.

4. llIprrapManibuIBIK KaOIIeTTi TaMBITY

’Kobamap GappIChIHIAa OKYIIBLIIAP KaHA WACSIIAPbI YCHIHBIIN, 63 MENTIMIACPIH IIBIFAPMAIIbUIBIK
TYPFBI/IaH XKY3ere acbipajbl. Mpicaisl, Oenrii 6ip aiiMakThIH reorpausulbIK KapTachlH KYPacThIpy
HEMece SKOJIOTUSUIBIK aKIHsIIap YHBIMIACTBIPY.

5. DKOJIOTHSUIIBIK MOJICHUETTI TopOueney

['eorpadust moHIHIE IKOJOTHSIIBIK MOCENeIepIl KOo0aablK 9MICTEPMEH 3epTTEy OKYIIBLIAPIABIH
TaOUFATThl KOpFayFa JereH KbI3BIFYIIBUIBIFBIH apTTHIPHIN, KayanKepIIiK Ce3iMiH KaJblnTac-
ThIpazsl [15].

Kysvipemminikke HezizOeneen #obANbIK ic-apeKemmiy epeKulenikmepi.

1. MakcatTteuibiK: JKoOGa HAKThI HOTHXKETE KETyre OarbITTana Ibl.

2. Kemenpinik: I'eorpadus moni OoiibiHIIa sxo00anapaa OUTIMHIH OpTYpJi cajianapbl Oipik-
Tipinei.

3. IBrenimnaszapik: OKynibLap €3 OeTiHIIe 3epTTey KYMBICTAPbIH KYPrizei.

4. TlpakTUKambIK OaFbITTHUIBIK: OKYyIIbUIAp aifaH OUTIMACPIH MPAKTHKAIBIK OPEKETTE KOJI-
naHanpl [16].

T'eoepagus naninde Ko10aHbLIAMBIH HCOOANBIK IC-dpeKem mypepi.

1. 3eptrey xobanapel: benrini 6ip aitMakThIH KJIMMAaThI, TAOUFU peCypCTapbl HEMECE IKOJIOTHs-
JIBIK JKaFJalblH TAJJAy.
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2. Ulsrrapmambuibik sxo0amnap: ['eorpadusuibk kapTanap, MakeTTep HEMECe BUPTyalbl Typiap-
JIbI JKacay.

3. Konpman6anbel »xob6amap: Mpeicaibl, MEKTENl MaHBIHAAFbl DKOXKYHEHI KaKcapTy IIapaiapbiH
xKocmapray.

Kanmel, reorpadus cabarblHIa >KOOAIBIK 1C-OpPEKET HETI3IHAC KY3BIPETTUTIKTI KaJbINITACTBIPY
OKYIIBUIAPJBIH OiTIMIH ©MIpJIiK JaFAbUIapMEH YIITACTHIPBIN, OJapAblH Odcekere KaOileTTi TyjFa
OOJIBIT KaJbINTAacybIHA bIKHAMT eTefi [17].

HoTu:kenep. 3epTTey HOTHXKENEPl oJieM eIJIepiHIH KOOANTBIK OBIKTYFa KAHIIAIBIK KOHLUT Oim
OTBIPFaHbl OOMBIHIIIA KOHE MaHBI3bI KAHIIAJIBIKTEI COHBIMEH Oipre oJeM enepl KaHaai KeTICTIKKe
KETEe aJJibl, MiHEe OCBIHIAN MOJIEMETTepPMEH HAKThIIAH/IbI.

’KobGanblk OKBITY oJieM eJAepiHAe THIMII MEJaroruKaliblK TOCUT peTiHae MoWbIHAamasl. O
OKYIIbLIAPJBIH 21-Facelp JaFapUIapblH JaMBITY[d, WHHOBAIMSUIAD MEH [IBIFAPMAIIbUIBIKTHI
KoJiJlay/la MaHbI3Ibl pes atkapanbl. CeOedl CaTHCTHKAIBIK 3€pPTTEY KYMBICTaphIHAA Olpirama
eJiep, YIIKEeH XKETICTIKKE JKEeTil OLTIM canmachIHBIH KOTepil OThIpFaHbIHA J1a Ke3iM keTTi. Kasakcran
YIIiH OYJT 9JIICTEMEHI XalbIKapasIbIK TOKipuOe HeriziHae Oeiimaey — OoJamak yprakThl Oocekere
KaOlJIeTTi eTyre KOMEKTECETIH MaHbI3 bl KaJlaM.

Kobanvik oxbimy apKulivl a1em en0epiHiy xcemicmikmepine HA3ap ayoapansix.:

’KoOanbIK OKBITYFa KAaTbICThl CTaTUCTHKAJIBIK MOJIIMETTEp dp enfiH OuniM Oepy xyleciHueri
3epTTeyJiep MEH HOTIKEepre OalIaHbICTHI 3€PTTENIHIN albIHAL. TOMEH/E dNeMIK ToxXipuodenep
MEH 3epTTeyiep/ieH ajblHFaH OipHellle CTaTUCTUKAJIBIK AEPEK KEeJITipUIreH:

35 Mobanbik oKbITYAbIH TUiMAINIri: MaHaik ynrepimMHiH xxakcapybl (%)

Tuimainik peHreni (%)

AKLL DUHNAHANA FepmaHmsa A3na enpepi KahaHablK opTalwa
Ennep

Cypem-4. Onem endepindezi 2cobanblk OKbImMYObly HOHOIK YicePiMiHiK Natibl30bIK KOPCeMKiuLi
2022 xcoLnewvt aknapam ootivinwa [18].

byn nuarpammanma optypiti engepaeri ao0anblK OKBITYABIH MOHMIK YATEPIM/Il JKaKcapTy JCeHreil
naiipI30eH kepceTinreH. by nepekrep xoOanbIK OKBITYABIH SPTYPIl enjepAe THIMIUTIT KOFapsl
€KEHIH alKbIH KepceTel, acipece Azus enmepi MeH ['epmaHusga epekine HOTHXKeep OalKaiabl.
JKorapbizia KepceTiireH KepceTKilTep OONBIHIIA TOJBIKTAl aKmapar oepe KeTenik.

1. AKLI

e Edutopia 3eprreyi: JXKoGanblk OKbITy OargapiamaiapblHa KaTBICKAH OKYIIBUIAPIBIH IOHIIK
yJIrepimi cTaHAapTThl OaraapiamManapMeH calblcThipranaa 8%-ra )Korapbl OOJIFaH.

e STEM Oarbitrapsl: PBL Konmanran MeKTenTepae OKYLIbUIAPAbIH HHXKEHEPHUS KOHE TEXHO-
JIOTHS CaJlaChIHIAFbI JKeTicTikTepi 12%-Fa apTapbl.
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o OKymbIIapabIH KbI3BIFYIIBUIBIFRL: Gallup cayamHamackl OOWBIHIIA, )KOOAIBIK OKBITYFa KaThIC-
KaH OKYyIIbLIapabiH 77%-bl cabakTapra KoOipeK KhI3bIFYIIBLUTBIK TAHBITATHIHBIH aUTKAH.

2. Qunnsinous

e PISA notmxenepi: ®uH oKymbuIapbIHbIH 90%-b1 KypAesi eMipilik Mocemesep i Menryae xKora-
pBI JICHIeHIe HOTHKENIep KOPCETKEeH. byl MHTErpanmsuiblK >KOOAIBIK OKBITY OMIICTEPIH EHTI3YIiH
apKachIH/A KY3ere acKaH.

 XKexke xone TonThIK marabiaap: JKoOadblK OKBITY KaThICYIIBUIAPBIHBIH 85%-bI TOTIIIEH KYMBIC
icTey KOHE BIHTBIMAKTACTHIK KaOIeTTEPiH KaKCapTKaH.

3. I'epmanus

o Kocinrik 6inim 6epy: Kocapibl Oinim Gepy xyiecinae oKymsutapabiH 68%-bl HAKThI KICIIKE
KATBICTHI k00asiap apKblUIbl OKYBIH KaJIFaCThIpa OTBIPHIIL, )KYMbICKa OpHAJIaCKaH.

 Kympicka opHanacy: XKoOanblK OKbITyFa KAaThICKaH TYJEKTEpAiH 75%-bl OKYbIH OiTipreHHEeH
KEHiH 6 aif i1IiH/1e KYMBICKA OpHaIacabl.

4. Azus endepi (Cuneanyp, Oymycmik Kopes, Kanonus)

e Onmumnuananelk HOTIKenep: PBL konmaHaTelH MeKTeNnTepAiH OKYIIBLIAPHl XaJdbIKapaibIK
oNuMIIUaAaIap/a XKYJIAel OpbIHAAPBI ATy BIKTHMAIIABIFBIH 30%-Fa apTThIpFaH.

o CpIHU OiiNlay AarabUIapbl: A3HsAa KOOaNbIK OKbITY OardapiamMaliapblH asKTaraH OKYLIbLIap-
IbIH 82%-bI MTHHOBAIUSUTBIK OMJIay JKOHE MISHIM KaObU1Iay KabileTTepiH KOPCETKEH.

5. ’Kahanowvix cmamucmuxa

e World Economic Forum (2020): 2030 xbinra Kapail Kaxerti maarapuiapabiH 50%-b1 (ChIHU
oiiyiay, KpeaTUBTLIIK, KOMaH/1a/1a dKYMBIC ICTEY) KO0AIBIK OKBITY apKbLIbI )KaKChl KAJIBITITACAIbI JICTI
OormKaraH.

e binmim Oepy HoTmkenepi: PBL Garmapiamanapbl OKyIIbIIapAbIH MOHIIK YIATEPIMIH OpTa ecer-
nieH 10-15% sxakcapTkaH.

e TexHonorusaneiK Aarapuiap: XKoOambIK OKBITYyFa KAaThICKaH OKYIIbUIapAbIH 70% TEXHOIOTHS-
Jappl KOJIAAHYAA XKOFapbl HOTHXKEJEp KepceTkeH [19].

Kazaxcmanoaewt scazoati

e Hazap6aeB 3ustkepnik Mekrentepi (H3M): Oxymsmapasiy 92%-b1 xK0OOaIBIK OKBITY Oapbl-
CBIHJIa JKEKE YKOHE TOMNTHIK 3€PTTEY >KYMBICTAPBIH JKYPTi3ill, XaJdblKapalblK OalKayaapaa >Kysaesi
OpBIHJIApFa ue OOJIFaH.

 XXorapsr oKy opbeiHAapbl: Kazakcranmga ykoOalbIK OKBITY €HTI31UITeH OargapiiaManap CTyACHT-
TepJiH MPaKTUKAIBIK OiTiM neHreiin 20%-Fa apTThIpFaH.

e MekTen OKyHIbUIaphl: 3epTTeyliep KOPCETKEeHIEH, >KOOANIbIK OKBITY OAICTEpiH KOJIIaHATBIH
MEKTEeITEep/Ie OKYIIBUIAPABIH CBHIHBIITAH THIC 3€PTTEY JKYMBICTapbIHA KATHICYbI 60%-Fa apTKaHBI
HakThUTaHABI [20].

Korapbina aifTeuFaH akmapaTTapFa Kapail OTBIpbIN Kaszipri OutiM Oepy ypAiciHIe MXKOOalbIK
OKBITY 9JIICIHIH ©3€KTi €KE€HIHE TaFblaa Ko3iMi3 xeTin oTeIp. TinTi KazakcTanma na »ko0aibIK OKBITY
OeJcenl Type Kypin JKaTKaHbIHA Ja Ke3iMi3 xkeTin oTeip. Hazap6aeB 3uatkepiik Mekrentepi MeH
XKanmbl OiTiM Oepy MeEKTenTepiHae OV TOCLT OKYIIBLIAPIbIH 3€pTTEy, MIBIFAPMAIIBUIBIK JKOHE
TEXHOJIOTUSUTBIK JAFbUIAPbIH JaMbITyFa OarbiTTanraH. CoHBIMEH KaTtap, enjeri Oimim Oepy
pedopmanapsl )k00aIbIK OKBITYABIH POJIIH apTTHIPY/IbI KO3ICH/I.

Tankpl1aynap. OneM enfepiHiH Ka3ipri *KeTICTIKTEepl MEH KOpCEeTKIIUTEepiH Kaparl, >K00ajbIK
OKBITY T€K OKYILBUIAPJAbIH AaKaJeMHUSJIBIK JKETICTIKTEpIHE FaHa €MeC, OJapJblH TYJIFAIbIK KOHE
KociOM NMaFmpuUTapblHA Ja 30p BIKOAT eTeli. Mpicanbl, OUHISHIUAIAFE WHTEPIUCIUTUTHHAPIIBIK
Tociin, CuHramyparbl TEXHOJIOTHUIBIK HHHOBalMsuiap Hemece OHTycTik Kopesaarsl koMaHIaIbIK
KYMBICKa MoH Oepy — opkaiiceickl PBL omicin optypni, Oipak Oipaeil TaObICTBI >KOJIMEH KOJ-
TAHyIBIH ©31H MbICaJIFa aixyra 6omaapl [21].

Kazakcranueig OinmiM Oepy »xyieciHae Oyl omiCTi KEHIHEH €HTi3y — ©T€ MaHBI3Ibl KaJaM.
JlereHMeH, eniMi3zie jK00abIK OKBITYABIH HOTHXKENl O0Nybl YIIiH Keleci (akropiapra Hazap ay-
napy Kaxker:
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1. MyramimaepaiH nalbiHABIFE: OKBITYIIBIIAP JKOOATBIK OKBITYIBIH 9ICHAMACHIH TEPEH MCH-
repyi THicC.

2. Undpakypeiisiv: JKobamapasl >Ky3ere achlpy VIIH KaXeTTi pecypcTap (3epTxaHanap,
TEXHOJIOTUSIIAP, MaTepHaaap) KEeTKUIIKTI O0Tybl KEpeK.

3. OkymbIHBIH AepOecTiriH Koyjaay: OKymbutap e3 uiesIapblH ICKE achpyla epKiHIIKKEe ue
0O0TyBI KaXKeT.

Kanmel, x00ambIK OKBITY OoJalakra OKYIIBLIAPABIH Oocekere KaOUISTTUITH apTThIpyaa
HICHIYII PeJ aTKapaTbIHbI ce3ci3. bipak OHbI TaOBICTHI iICKE achIpy YIIIH XKYHenl Koilay MeH IyphIC
JKocrapiay MaHbI3Ibl [22].

Ocpl opaiiia e31MHIH anFaH TOKipOreM OOMbIHIIIA MEKTEN OKYIIbUIAPbIHA apHAJFAH KOHE OHBIH
imiHAe «reorpadus» MoHI OOMBIHINA KOOATBIK 1C-OPEKETTI KAJIBINTACTBIPYFa apHaJIFaH dIICTEMEHI
YCBIHFBIM KeJiesii. bys oictemMe OKyIIbIIapAbIH 3epTTEYIIIIK KaOlIeTTepiH 1aMbITyFa, IOHTe JAeTeH
KbI3bIFYIIBUIBIFBIH apTTHIPYFa KOHE MPAKTUKAJIBIK JaFIbLIapbIH KaJIbIITACThIPYFa OarbITTaa bl

Tomenoe ceocpaghusi nani OOULIHUA HCOOANBIK OKbIMYObL YULIMOACMbIPYEA APHANRAH d0icmeme
YCbIHBLIAObL:

1. JKobanvlx a0icmiy MoHi MeH MaKcamol

MakcaTtsbr:

» T'eorpadusnbik O61TiMaAEpIi TEPEHACTY KOHE OJIapIbl OMIp/Ie KOJIIaHy;

» OKyIIbIIap/IbIH 3ePTTSYIILTIK )KOHE NIBIFApMaIIbIIBIK KaOUIETTEPIH JaMBITY;

» KoraMapIK >XKoHEe TaOMFU MPOLECTEepAl TYCIHIIPY apKbUIbl SKOJOTHSUIBIK CaHAHbI KaJbI-
TacThIPY.

Miungerrepi:

» T'eorpadus moHi OOWBIHINA 3ePTTEY JaFABUIAPBIH JaMBITY,

» KomaHJanbIK KYMBIC 1CKEpIIITiH KaJIBIITACTHIPY;

» AKnapartiieH )KyMbIC icTey (OKHHAY, Tajay, )Kyieley, YChIHY) KaOlJIeTiH apTThIPY.

2. JKobanwix 20icmi Konoany kezenoepi

1-xe3eH;: JlalibIHIbIK

MyraniMHiH ic-opeKeTi:

1. TakpIpbINTHI aHBIKTAKWIBI (MBbICAITBI, “YKEepriTiKTi XKEepAiH KIMMaThl MEH TaOWFU pecypcTapbiH
3eprrey’).

2. MakcaTThl J)KoHE MIHJIETTEPl TYCIHIIpE/Il.

3. OkymbuTapAbl MIAaFeIH TOMITapFa Oeneni (3-5 agam).

4. KaxeTTi Kypajigap MEH pecypcTapibl JaWbIHAAWABI (aTiac KapTajiapbl, HHTEPHET, KiTanmxaHa
MaTepuaiapsl).

OKymIbIIapabIH 1C-OpPEKETI:

1. XKoba TakbIpbIOBIH TAHJAM Bl HEMECE YChIHABI;

2. MoaceneHi 3epTTey KOCIapblH KYPaCThIPAIbI.

2-kezen: 3epmmey dHcoHe OepeKmep HCUHay

MyrainiMHIH iC-OpeKeTi:

1. OxymbLIapAbIH )KYMBICBIH OaKbliam, OarsIT Oepei;

2. JlepekTep xuHay omicTepiH (cayamHama, cyx0ar, Oakpuiay, KapTara Tajjay >kacay) YChIHa/Ibl.

Oxywviniapovly ic-apexkemi:

» T'eorpadusiblK aKmapaTTapabl )KHHAWBI (TAOUFAT 00BEKTIICPI, KITUMATTHIK JIEPEKTep, KapTa-
nap, T.0.);

» Kaxer 00J1ca, ®KepriTiKTi )kepre 3KCKYpPCHs YHBIMIACTHIPA/IbI;

» Jlepektepai TanaaiIbl )KoHE KECTeNep, JuarpaMmmaiap KypacTolpaibl.

3-ke3eH: HotmxkeHi xyieney xoHe xo0a Kypy

MyrainiMHIH iC-OpeKeTi:

1. JKobGanbl KOprayFa KOMBLIATHIH TalalTap bl TYCIHIIPE],

2. JlaWeIHABIK YAEpiCiH OaKbUIAN b )KOHE Kepi OalmaHbIC Oepei.
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OKymIbUIapabIH 1C-OpPEKETI:

1. Kunanran aknapartThl )KyHeneni;

2. YKobGaHsbI (mMmpe3eHTaIus, mocTep, 3cce HeMece OCHHEPOIUK TYPIH/E) NalbIHAANIbI;
3. XoOaHbIH KOPBITHIHIBICHIH JKaCalIbI.

4-xe3eH: JKobOaHbI KOpFay JKoHE Oaranay

MyraniMHiH ic-opeKeTi:

baranay kputepuiisiepin YChIHAIBI:

AKNapaTThIH TOIBIKTHIFBI MEH HAKTHUIBIFBL;

TaxpIpBINTHIH ALIBLTYHI;

[IprFapMaIbUIbIK KO3Kapac;

TonThIK )KYMBIC HOTHXKEC.

. Kepi Gaiinanbic Gepei xoHe KeTICTIKTEpi aTam eTeIi.
OKymIbIapabIH 1C-OpPEKETI:

» XobGansl Kopraipl (aybI3iia OasHIay, MyJIbTUMEANA KYpalIapblH KOJIIaHy, T.0.);
» backa TonTapapiH xo0anapblH TalKblIayFa KaThICAIbI.

3. Kobanwix ic-apexemxe apranzan makvipeinmap yacici

. “MeHiH KaJaMHBIH (aybUTBIMHBIH) TAOUFH €PEKIIEITIKTEP1 .

. “Knmmart esrepici: FamaMIpIK kKoHE )KEepriTiKTi acepiep”.

. “O3eHiep KOHE OJapAbIH IIapyallbUIbIKTaFbl MAHbBI3bI .

. “KazakcTaHHbIH TaOUFU 30HANIAPHI: pecypcTap/Ibl THIMII Taiiganany’”.
. “Typu3mai 1aMbITyFa KOJIAWIIbI ailMaKTap sl 3epTTey .

. “OKOJOTUAIBIK MOCEIEINEP KOHE OHBI LIEITY 5KOJAaphl .

. “¥KeprimkTi xepaeri aya pailbiH 60mKay Toxipuodeci”.

By sx00anbIK o/icTeMe apKbLIbl OKYIIBLIAP TEOPUSHBI IPAKTUKAMEH OalIaHbICTRIPAIbI, IIBIFAp-
MAaITBUIBIK OWJIay KaOlJaeTi JaMHUIbI KOHE KEKe 3EPTTEYIIUTIK TIKipuOe KuHakTaapl. byn ofic
reorpagus MOHIH KbI3BIKTHI Opi HOTHKEIII OKBITYFa BIKIIAJ eTeIl.

KopoiThiHabl. ['eorpadus moHiHIE KOOATBIK 1C-OpEKET HETI3JEPiH KaJIBITACTHIPY/IbIH I1€1aro-
THKAJIBIK MaHBI3bI 30p. ByJl o/ic OKyIIbUIAPABIH MIBIFAPMAIIBUIBIK, 3€PTTEYIILIIK KOHE TAHBIMJIBIK
KaOlIeTTepiH MaMbITyFa, AepOec KYMBIC ICTEY JKOHE ChIHM OHIay MaFabUIapbIH KETULIIPYTe BIKIA
ereni. JKoOanblK OKBITY apKbLIbl OKYLIBUIAp HAKThl MACENeNep/l IIeNly YILIiH 3epTTey Kyprizeni,
JEPEeKTEP/Il JKUHAKTAI, TAJJAl bl )KOHE OJIApABI KYHel Typae YChIHaAbl. bysr Tocim reorpadusHb
TEpeH TYCIHyTre, TAOUFH PECypCTapbl 3ePTTEYre JKOHE KEPrUTIKTI KOHE KahaHIBIK KOJIOTHUSIIBIK,
QJICYMETTIK-DKOHOMHUKAJIBIK MOceJeNnep/l memyre MyMKiHaiK Oepemi. YKoOanblK omic OKYIIbI-
JapJIbIH MTOHTE IETeH KbI3BIFYIIIBUIBIFBIH aPTTHIPHII, OJAPABIH MPAKTHKAIBIK JaFIbUIaPbIH T1aMbBITYFa
xou amanael. CoHmaii-ak, Ka3ipri 3aManfbl OUTIM Oepy KYHeCiHIH TajanTapblHa cail, KOOabIK ic-
OpeKeT OKYIIBUTAPBIH (PYHKIIMOHANIBIK CayaTThUIBIFBIH, KOMMYHHUKAIUSIIBIK JKOHE TOMTHIK KYMBIC
JaFIbUTApbIH JaMBITYFa KeMmekTeceni. by omic, coHpaii-ak, 3epTTEYIIUNK KY3bIPETTUTIKTI KaJIbIT-
TacTBIpyFa, OLTiM/II HAKThl 6MIpMEH YIITACTBIPYFa JKOHE KOFaMMEH OeJiCeH[i OaiijlaHbIC OpHATyFa
OarpITTanFaH. KOpBITBIHABICHIHA, Teorpadus MOHIHIETI KOOAIBIK 1C-OpEKET apKbUIbl OKYIIbLIAp
TeK OLTIM aly eMec, COHBIMEH KaTap ©3/epi jkKacaraH 3epTTeysiep MEH oOajap apKblIbl TOXKIpH-
Oenik OLTIMII MEHTepiI, OoJalaKkTa Korama 63 OpbIHIaphIH Ta0yFa JaibiH 001a anajbl.

JKazputran FRUIBIME Makasla OOWBIHIIIA MEHIH TapambIMHaH OepiieTiH ycwiHbIC. binmim Gepy
canachiHa Teorpadus moHi OOMBIHIIA JKOOAIBIK 1C-OpEKeTTEePAl KEHIHEH €HT13y KaKeT e caHail-
MBIH. Byt of1ic OKyIIBIIap/bIH 3epTTeyY KOHE CHIHM OWjiay KaOUIeTTepiH NaMbITyFa, 1epOec HKyMbIC
icTey JMarabUIapbliH KaJbIMTACTRIpYyFa MYMKIHIIK Oepexi. ['eorpadus moHiHIE )K00aIBIK 1C-OpEKETTI
KOJIJIaHy apKbUIBI OKYIIBIIAp HAKThI MOCEeNiepAl IIeNry YIIH JepeKTep >KWHAKTaIl, Taljar,
HOTWDKEJICPIH JKYHenl Typle YChIHyFa yipeHemi. byn omapabl mpakTHKaIbIK eMiplie Ke3AeceTiH
TYpJIl OJKarmaijapra JaWbIHAAWABI JKOHE FBUIBIMU 3epTTeyJiepMeH TaHbICThIpaabl. CoHpaii-ak,
KOOAIBIK OKBITY OJICI OKYIIBUIAPABIH (DYHKIHOHANIBIK CAyaTThUIBIFBIH ApPTTBHIPBIN, TONTHIK
KYMBICKQ, KOMMYHHUKAIIHSIFA )KOHE KOFAMMEH OCJICeH I KaThICyFa MYMKIH/IIK Oepei.
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bimim Gepy xyiecinae reorpadus MoHIHAE )KO0ATBIK OKBITYIbI KEHIHEH €HT13Y apKbUIbl OKYIIThI-
JMapJbIH FHUIBIMH JYHUETAaHBIMBIH KEHEHWTIN, TabufaT TEH KOFaM apachIHIArbl e3apa Oaiina-
HBICTap/Ibl TEPEHIPEK TYCiHyre MyMKIHIIK Oepinemi. ['eorpadusiabik Mocenenepi 3epTTey apKbLIbl
Kac YPIAaKTHIH SKOJOTHSUIBIK CayaTTBhUIBIFBI QpPTHIM, XEPruTKTI >KoHE jahaHIBIK Mocenenepi
mienrye OCJICeHIIUTIK TaHBITYbIHA JKOJI amajbl. Y CBHIHBICBIM — Teorpadus IoHIHE OaFbITTaliFaH
KOOABIK KYMBICTApABIH OargapiamMachlH jKaHAPTY, OKYIIBUIAPBIH 3€PTTEY AaFrblIapbiH J1aMbl-
Tyra OaFbpITTaJIFaH apHAWBl KypcTaplbl €HTI3y jkoHEe OuliM Oepy OpBIHIApBIHAA 3€PTXaHAJBIK
KYMBICTapAbl KYmeHTy. OChl YCHIHBICTAPIIH HOTIKECIHIEC OKYIIBUIAPIbIH 3EPTTEYIIUTIK KY3bI-
peTTLIITT MeH QYHKITMOHAIIBIK CayaTThUIBIFBI )KOFAphIIAI, KOFaMFa KOCKaH yJieci apTapl.
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I'EOTPA®UATAH ITPAKTUKAT'A BATIAPJIAHT'AH TAIICBIPMAJIAP
HEI'I3IHAE TOMEH KOMIPTEKTI JAMY CTPATEI' USICbIH
OKBITY 9AICTEMECI

Anoamna

byn makanama mpakTtukara OarmapiaHfaH TOMEH KOMIPTEKTI JaMy CTPATETHUSCHIH OKBITYIBIH
omicTemeci yChiHBLIaABL. Kaszipri TaHga TOMEH KOMIPTEKTI J1aMy CTPaTeTHsIChl KIMMATTBIH ©3repyi
MKOHE SKOJIOTHSUIIBIK TYPAKTBUIBIKTBI CaKTay YIIIH 6Te MaHbI3bl. ATMOc(epaarbl MapHUKTIK razaap
KOHI[EHTPALIMSACHIHBIH apTybl JK€p FaJlaMINapbIHBIH OpTallla TEeMIIEPATypachlH KOFAPBUIATHIIL,
TaOUFU HKOXKYHeNIepAiH Oy3puTybIHA oKenye. ['eorpadus moHI OV CTpaTerUsiHbl MEKTEI OKYIIIbI-
JapbIHA TYCIHIIPY/IE epeKIle MaHbI3IbI pol aTKapaabl. [ 'eorpadusiabik 611iM 6epy apKbUTbI OKYIIIBI-
Jmapja TaOuFaT pecypcTapAbl YTHIMIBI MaifaliaHy, KOMiPKBIIIKBUT Ta3bIHBIH IIBIFAPBIHABLUIAPEIH
a3alTy JKOHE TYPAKThI AaMy IPHHITUITEP] Typasibl TYCIHIK KaiblliTacaasl. Makanaaa TOMEH KeMip-
TEKT1 JlaMy CTPaTETUSICBIH OKBITY KOHE KOMIPTEKKe ecell Oepe OTBhIPbIN, OKYIIBUIAPABIH Teorpa-
(GUAIBIK, SKOJIOTUSIIBIK O1J1IMI MEH MPAaKTUKAIBIK JaFJbUIapbIH JKETUIAIPY Macesenepl TalJaHabl.
MekTen reorpadusiChiHIa OYJT CTpAaTETUsHBI OKBITY MaHBI3ABI Kypan OoJbil TaOblIaapl. Makanamga
YCHIHBIIFAH OICTEP/Il KOJIJIaHAa OTBHIPHIN, P aJaMHBIH, OTOACBHIHBIH, MEKTENTIH KeMipTeri i3iH
ecernTeyre XXoHe KeMipTeri 131 HeJIeH TYpaThIHBIH TYCiHAIpeai. Byl )KyMBIC MEKTEI OKYIIBUIAPBIHBIH
KOMIPTET1 IMIBIFAPbIHBUIAPEIH CAHAIIBI TYP/IE TPAKTUKANIBIK JKOJIMEH TOMEHICTYTE KOITy YACPICiH/Ie
HETi3r1 KaJaMmaap skacayra MYMKIiHAIK Oepemi. ['eorpadgust moH1 apKbUIbI TOMEH KOMIPTEKTI JaMy
UAesJapblH €HIi3y Kac YPNaKThIH KIMMATTBIH ©3repyiHe OeliMIenyiHe KoHE OHBIMEH Kypecyre
OcJICeH/I1 aTcallbICybIHA KOMEKTECE/I].

Tyiiin ce3aep: momen xomipmexkmi oamy, cmpamezusl, Komipmezi Oelimapanmulavl, KIUMAam-
moly 632epyi, NaApHUKMIK 2a30ap, KOMIpMex i3i, IMUCCUSL.
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METOIAUKA OBYYEHUSA CTPATEI'NM HU3KOYITJIEPOJAHOTI'O PA3BUTUS HA
OCHOBE ITPAKTUKO-OPUEHTUPOBAHHBIX 3AJTAHUM IO TEOT' PAGUA

AnHomayus

B s10ii crathe mpeasiaraeTcs METOJOJIOTUSI O0y4YeHUs! MPAKTUKO-OPUEHTHUPOBAHHON CTpaTeruu
HU3KOYTJIEPOAHOTO pa3BUTHUSA. Cero/iHs cTpaTerus HU3KOYIJIEPOIHOTO Pa3BUTHS UMEET pelIaroiiee
3HAUEHUE TSI U3MEHEHHUs KIMMaTa M COXPAHEHHS SKOJIOTHYECKON YCTOWYMBOCTH. Y BEIWYCHHE
KOHIIEHTPALlMK MapHUKOBBIX Ta30B B arMocdepe YBETUYMBAET CPEAHIOI TEMIEpaTypy IUIaHETHI
3emis, 4TO TPUBOIAUT K Pa3pylIeHUI0 NpHUPOAHBIX dKocucteM. [Ipeamer ['eorpadus wurpaer
OCOOCHHO BaXKHYIO POJb B OOBSICHEHHH JTOM CTpAaTeTMH HIKOJLHUKaM. bmaromapsi reorpadu-
yeckoMy OOpa30oBaHHUIO ydalluecs MOJIy4yaroT MPEJICTaBICHHEe O NPUHLUIAX PalUOHAIBEHOTO
WCIOJIb30BAaHUsl MPUPOJHBIX PECYPCOB, COKPAILIEHUSI BHIOPOCOB YIJIEKHCIIOTO Ta3a U YCTOHYMBOIO
pasButus. B craThe aHAMU3UPYIOTCS BOMPOCH 00y4deHus: CTpaTeruy HU3KOYTIIEPOJHOTO PA3BUTHS
U yIaydnieHusl reorpaduieckux, SKOJIOTMYECKUX 3HAHUM M MPAKTUYECKUX HABBIKOB YYALIUXCS C
y4eTOM BBIOPOCOB yriiepoaa. B mikoibHOW Teorpaduum oOydeHHWE HSTOW CTpaTEeTuu SIBIISIETCS
BOXHBIM HHCTPYMEHTOM. MICIONB3ysh METOMBI, MPEACTaBICHHBIE B CTaThe, MOXHO PaCCUUTAThH
YTIEPOAHBIN CleNl Ka)KIOro 4elIOBeKa, CEMbU, LIKOJIBI M TMOHATH, U3 YEro COCTOUT YIJIEPOJHBIH
cien. Jlannas paGoTa MO3BOJNIMT CENaTh OCHOBHBIE HIard B IpOLECCE Mepexoja IIKOJIbLHUKOB K
OCO3HAHHOMY TPAaKTHYECKOMY COKpAIEHUIO BHIOPOCOB yriiepoja. 3HAKOMCTBO C HACSIMH HU3KO-
YIIEPOAHOTO Pa3BUTHs 4epe3 MpeAMeT reorpaduu MOMOKET MOJIOAOMY IMOKOJIEHHIO alanTHpO-
BaThCs K M3MEHEHUIO KJIMMaTa U aKTUBHO y4acTBOBaTh B O60pb0E C HUM.

KiroueBble ciioBa: HuskoyenepooHoe pazeumue, cmpamezus, Y2nepoOHas HeumpaibHOCmb,
U3MeHeHue KIUMama, NnapHUuKosbvle 2a3svl, y21epooHblll cled, IMUCCUS.
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METHODOLOGY OF TEACHING LOW-CARBON DEVELOPMENT STRATEGIES
BASED ON PRACTICE-ORIENTED GEOGRAPHY ASSIGNMENTS

Abstract

This article proposes a methodology for teaching a practice-oriented low-carbon development
strategy. Today, a low-carbon development strategy is crucial for climate change and environmental
sustainability. An increase in the concentration of greenhouse gases in the atmosphere increases the
average temperature of the planet Earth, which leads to the destruction of natural ecosystems. The
subject of Geography plays a particularly important role in explaining this strategy to
schoolchildren. Through geographical education, students gain an understanding of the principles of
rational use of natural resources, reduction of carbon dioxide emissions and sustainable
development. The article analyzes the issues of teaching Strategies for low-carbon development and
improving geographical, environmental knowledge and practical skills of students, taking into
account carbon emissions. In school geography, teaching this strategy is an important tool. Using
the methods presented in the article, it is possible to calculate the carbon footprint of each person,
family, school and understand what the carbon footprint consists of. This work will make it possible
to take the main steps in the process of transition of schoolchildren to a conscious practical
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reduction of carbon emissions. Introducing low-carbon development ideas through geography will
help the younger generation adapt to climate change and actively participate in the fight against it.

Keywords: low-carbon development, strategy, Carbon neutrality, climate change, greenhouse
gases, carbon footprint, emissions.

Kipicnme. byriari Tanma xahaHablK KIUMATTBIH ©3repyi, MapHHUKTIK Ta3JapiAblH IIbIFAPbUTYHI,
pecypcTapsl THIMCI3 Maiiaanany jkoHe KOpIaFraH opTaFra aHTPOMOTeH K SCepAiH apTybl kahaHIbIK
Macesernepre aiHabIn OTeIp. byl MocenenepaiH menrnMiHe TOMEH KOMIPTEKTI JaMy CTPaTErUsIChIH
€HT'13y MaHBI3/IbI POJT aTKAPAIbI.

TeMeH keMIpTEKTI 1aMy — SKOHOMHUKAJIBIK ©CY JK9HE 3KOJOTHUSIIBIK TYPAKThUIBIKTHI YHIECTIpyre
OarpITTaFan cascar. Herisri makcaTbl — KoMipKbIIKbLT ra3biHbIH (CO2) koHe O6acka Ja MapHUKTIK
ra3fgapabslH aTMocdepara IIBIFAPBUTYBIH a3alTy, SKOXYHeTIepiH OY3bUTYBIHBIH AIJIbIH ally JKOHE
KJIIMMATTBIK TETe-TeHIIKTI cakray [1].

Kewmipreri 131 — agaM Hemece YHBIMHBIH 1C-OpEKeTi HOTHXKECIHAE TiKeNell Hemece xKaHaMa TYpAe
aTMocdepara NapHUKTIH ra3JapbIHbIH HIbIFAPBIHIBUIAPBIHBIH KaNIIbl MeJepi [2].

bipikken ¥nrrap YieiMbl bac AccamOneschiabiH 2015 XKbUTFBl 25 KBIPKYHEKTETi CaMMUTTE
«bi3nin anemai e3repry: 2030 xbuTFa IEHiH TYPaKTHI 1aMy CalachIHIAFbl KYH TOPTIO» KY’KaTbl
KaObpurmanapl. KyxarteiH Oactel Makcatbl — b¥¥-ra myme 193 MemilekeT oOpiNTecTiK TeH
OeMOITIIUTIK JKaFIalibIHAA TYPAKTHI, )KaH-)KAKThl OCY/I1, 9JI€yMETTIK MHTEIPAllUsHbI )KOHEe KOpILaFaH
OpTaHbl KOPFay/ibl KAMTaMachI3 €TYy.

2015 xwunrel xenTokcanna [lapmwk kemiciMi KaObutganabl. byn kemicim OoiibiHIIa skahaHIBIK
opramia TeMmrnepaTypaHblH WHAycTpusra aeuinri meHredgeH (1850 — 1900 »xox. penreii) 2°C-tan
TOMEH OCYIH CaKTay JKOHE TeMIlepaTypaHbIH ocyiH 1,5°C-ka aeitin mekrey [3].

CkannuHaBus enyepi MeH JKanmoHus CHUSKTHI IaMbIFaH MeMIIEKeTTep OiuTiM Oepy KyieciHe KO-
JIOTUSIJIBIK MPAKTUKAJIBIK TallChpManapAbl €HI1311, OKYIIbUIApAbI )Kac Ke31HEH TYPaKThl Jamy KyH-
IBIIBIKTaphIHA OeHimMaeyae.

Awmepuka Kypama IlltatTapbiaaarbl 5KOJIOTHSIIBIK Oi1iM Oepy OarmapiiaManapbl MEKTEI OKYIIbI-
JapelHa HAKTBl OMIPIIIK Macenesepre OeiiMenreH »obajlap apKblIbl TOMEH KOMIPTEKTI JaMyra
KaTBICTHI MICHIIMJIEP YChIHYFa MYMKIHJIIK Oepei.

3epTTey MakcaThl — MpaKTUKara OaFiapiaHFaH TarnchlpMasiap Heri3iHe OKYLIbLUIAPAbIH ChIHU OHIay
KaOLIeTiH TaMBITHIT, HAKTHI OMIPIIIK MBICATIIAP aPKBUIBI SKOJIOTHSIIBIK MOCENeNep i TYCIHAIPY.

Marepuanaap mMeH aaicrep. Teopusibik MaTepraiiapAbl Tajagaya XaablKapalblK KemiciMaep
MEH CTaHAapTTapra aHanu3 kacannabl. benoB A.B. enueren «Kamanbslk opTaHbl TOMEH KOMIPTEKTi
JTAMBITY CTPAaTETUACHIH JaibIHIIAYy JKOHE ICKE achIpy HETI3Aepi» OMICTEMENIK KypaiblHa CyHeHe
OTBIPBII, TPAKTUKAFa HET13/ICJITeH TalChIpMasiap KYPaCThIPbUIBII, 1C-TOKIpHOeIe KOMAaHBLIbI.

Kazakcran Pecmybnukacer Ilpesupentinin 2023 xputebl 2 akmangarsl Ne 121 JKapiwirsl
ooiiprama Kazakcran 2060 sxpiira qeiiH KOMIPTEK OeHTapanThIFbIHA KOJI JKETKI3Y Typasbl MiHIET-
TeMellepiH KaObuigaraH enjepiH Oipi peTiHIe TYpakThl JaMyfa OaFbITTaliFaH IIapajapAbl iCKe
aceipyna. Ochl MakcarTa ac yprakka dKOJOTHSUIBIK CaHa KaJIbINTACThIPY KOHE TOMEH KOMIPTEKTI
IamMy KaFuaaTTapblH TYCIHIIPY ©3€KTi OOJIBIN TaObLIA L.

2020 xbUTFBI JKenTOKcaHaa eniMiz Ilapmxk kemiciMi OOWBIHIIA ©31HIH MIHACTTEMENIEPiH pacTai
oTeIphI, 2060 XpIIFa Kapaih KOMIpTEKTI OelTapanThIKKa KOJ JKETKI3YIIH aHa MaKCaThl Typasbl
KapUsIaIbl.

2023 xburrbl 2 aknanga Kaszakcran PecryOnmkachiHBIH KeMipTeri OeldTapanThIFbIHA KOJI KET-
ki3yiHiH 2060 XbUTFa JEHIHT1 CTpaTerusichl OCKITII KOHE MBbIHAJAl MakcaTTapra KOl JKeTKi3yi
OOJDKAMIbL:

- 2030 >KBUTFBI KEITOKCAHFa Kapal MapHUKTIK Ta3fap MmbIFapbiHAbUIApeH 1990 XbIIMEH calbic-
ThIpranaa 15 %-ra MiHIETT1 Typlie KbICKapTy;
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- KOCBIMIIIA XaJbIKapalblK MHBECTULIMSIIAP, TOMEH KOMIPTEKTI TeXHOJIOTrUsap/bl, JKacbul Kiu-
MaTTBIK KOPJBIH KapaxxaThlH Oepy TeTiriHe KOJDKETIMIUTIK KOHE OTIEN 3KOHOMHUKACKI Oap enaep
YIIiH MKeMJi TeTik OosraH skarmaiga, 2030 keUirsl skenTokcanra Kapai 117 mbrrapeHabIapbiH
1990 xpUIMEH caJbICTBIPFaH I MAPTTHI Typae 25 %-Fa KpIcKapTy [3].

MinnerreMenepai OpbIHIAY KypalAapbIHBIH Oipi KeMipi MmaimanaHynaH 0ac TapThll, KaHap-
TBUIATBIH DHEPTHS KO3JCPiHE KOIIIiN, JTacTaylIbl 3aTTap/IblH IIBIFAPBLUTYBIH KOHE OHIIPIC KaJIbIK-
TapBIHBIH Maii/1a 00JybIH TOMEHACTYTEe OaFbITTay OOJIBIT TaOBIIAIBI [4].

YHuBepcurerTep MeH 0acka Ja »orapbl oKy opsiHAaphl (JKOO) nekapOoHU3anust MEH TYPAKThI
JaMyna MaHbI3Ibl peid atkapaabl. Meicanel, AKII-Ta yHMBEpCHUTETTEp MapHUKTIK Ta3aapiblH
JKQNMBl  [IBFAPBIHABUIAPBIHBIH maMaMeH 2%-bIH Kypalapl, Oy KOPCETKIIl KOMMEPIHUSIIBIK
YIIaKTap HEMece MOJIMTOHJAp HIbIFaphIHAbIIapbiHA TeH. COHABIKTAH >KOFaphl OLIIM canajapblHAa
KeMipTeri OelTapanThiFbIHa KOJ KETKI3y KOpIIaFaH OpTara alTapibIKTai acep eTyl MyMKiH [5].

3epTTey TPOIECIHAEC KOMIPTEK MIBIFAPBIHABUIAPEIH TaJay >KOHE KapTorpadusiay YIIiH
reoaknapaTThIK xyihenep oxictepi «KP GoiipiHma CO: miblFapbIHABUIAPABIH OpTallla KOPCETKIII»
KapTachlH KYpacThIpy 0apbIChIHA KOIAAHBLUIABL. “TeMeH keMipTekTi namy. KemipTekke ecen o6epy”
TakKbIpBIOBIHAA | KypC CTyIEHTTEpiHE KYHAETIKTI eMiple KeMIpTeri IIbIFapbIHIbUIAPbIH eCenTey
YIIiH cayajHaMa, MPaKTUKAJIBIK 9/1iCTEp MEH ecenTep naiianaHbliabl.

Hotuxenep. Ex ken CO2 mbrrapareingap Keitait men AKHI. Ocbkl eki el KOCBUIBII,
nynuexys3unik CO2 mibiFapelHABUIAPBIHEIH mamamed 45% kypaiinel. bec en — Kpiraid, AKIL,
Yuaicran, Peceit sxone XKanonust — 6apiibIK mbiFapeIHAbUIapAbIH 60%-1aH acTaMbIH Kypaiasl [6].

KazakcTan — anemzeri eH ipi KeMip eHAIpYIi enaepaiH 0ipi, Oy KeMipTeri MIbIFapbIHIbUIAPbIHA
Toyenni exkeHiH kepceremi. Kaszakcran nyHHMexy3i OOWBIHIIA MApPHUKTIK Ta3iap LIBIFAPBIHIbBI-
napbiHaH 20-mel opbiHFa Kipeni. 2020 xbuibl ennuiH kemipTeri auokcuiidiH (CO:) HIbIFapbIH-
neutapsl 350 MITH TOHHAaHBI Kypaasl [7].

2023 xbABIH | KapThl JKBUIIBIFBl OOMBIHINIA CTATUCTUKABIK JACPEKTEpre CYHEHE OTBIPHIII,
eJIIMI3JIIH 9p OOJBICHIHIA MAPHUKTIK ra3fap IIbIFapbIHIBUIAPBIHBIH OpTallla KOPCETKIMIIHE 3epTTey
XKYMBICHI XXYpri3iunmi. (Cypem-1)

KP GoubiHwa CQ, wheiFapbiHAbINapbIHbIH OpTalla KepceTkiwi

(2023 xbin | )XapThl XblNAbIK)
1: 11 000 000

Maesnopap
obnbICh!

ocTaHan
Koﬁnmcu Akmona obnbickl 0,35

0,401 Actama kg,

BaTtbic KasakctaH
ob6nbIChI
B

Abaii obnbichl
KaparaHabl

ATbipay 06nbiCbl o6rnbICh!

0,46

&N

XKericy o6nbicbl
S ManfbicTay
o6nbIChI

Anmartei K.

CO, whirapeinabInape:, Mr/M

187

Cypem-1. KP 6oiivinua CO: wibl2apbinobliapoblly opmauia Kopcemxiuii
(asmopnapmen KYpacmuipbligaH)

Ecxepmy: «KA3I'H/[POMET» caiimei, Dxonozus 6eniminoeei «Kopwasan opmanviy dcai-Kyiii mypansl ai caublHabl
aknapammulix, 610/1emensy anviHovl [8].

2024 el 22 Ka3zaH kyHi A6aii ateiagarel Kaz¥I1Y, XXI'M-na negarorukaibik ic-Toxipuoeae
“Temen kemiprekTi gamy. Kemiprekke ecem Oepy” TakbIpbIObIHIA | KypC CTYIEHTTEpIHE aIIbIK
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cabak oTki3inmi. 17 crygentren «Kemipreri 13iH ecenTey» cayaaHamachl ajlbIHBIN, HOTHXKECIHE 9
CTYAEHTTIH KeMmipTeri 131 — xorapsl (53%), 5 — oprama (29%) xoHe 3 CTYINEHTTIH KeMipTeri i3i
ToMmeH (18%) ekeHi aHBIKTaIbI.

= JKorapsl
= Oprama

= TeMmeH

Cypem-2. «Kemipmeai i3in ecenmeyy cayanHamacovliblly HOMUICECH
bouviHwa ap cmyOdeHmmiy Komipmezi i3iHiy Monuepi

Crynenrrepre OepiireH TOMEH KOMIPTEKTI JAaMy CTpaTerusichblHa OaillaHBICTBHI TaIChIpMaiap
MEH ecenTep.

DOKOJNIOTUSNIBIK 131HI3AI ecenTeHi3. l-tamceipma: OTOachbHBI3A 3JEKTP SHEPTHSCHIH TYTHIHY
MeuiepiH ecentey. KeMipreri i3iH ecenTey yiliH MblHA (opMyianbl KongaHbIHbI3: CO2 MIbIFapbIH-
nbitapsl (kr) = TyreiHbuirad sHeprus (kBt/car) * 0.4 (xr CO2) [9]. Mbicansbl, 2024 XBUIIBIH CYIp
albIHIA TYTBIHBUIFAH 3JIeKTp 2Heprusickl 175 kBt/car.-ka TeH. 175%0,4 = 70. DnexTp 3HEPTUsACHI
6oiibiamIa kemipreri 131 — 70 kr CO: mIbIFapbIHABUIAPBIH KYpPaiIb.

2-tanceipMma: JlyHuexysinik 6ank MomiMerTepi OorbiHIma KazakcTanaa amam O6acbiHa MIaKKaHaa
1 sxxbuina CO:2 smuccuscsl 11 ToHHAHBI Kypalibl.

KananpiH xanblK caHbl 2 MUJUIMOH, aj Oip agam kblibiHA opTa ecermed 11 tonna CO: mibira-
panbl. KanaHnblH &Kanmbl KOMipTEK IIBIFapbIHBLIIAPBIH €CENTEeHI3.

3-tanceipma: JXKenm anexTp craHmuschl KbutbiHa 50 MBrt/car sneprus enmipemi. Erep Oy
CTaHILUSI KOMIp DJIEKTP CTAaHIUACHIH anMacThipca, *KbUibiHA 45 ToHHa CO:2 MIBIFAPBIHABLUIAPBIHBIH
anpIH anaael. 10 oceIHAAM cTaHIus canbiHca, KaHma CO: MIbFapbIHABUIAPHI a3asiIbl?

Kecre-1. JKekxe aoamnviy CO: amuccusicoin ecenmey (1 Kypc cmyoenminiy ecebi)

Ne | HIerrapbHABUIAPIBIH CO: TyteiHy Kanmst
aTaysl OMHCCHSCHI | KOPCETKIMTEpPl, | HOTHXKecl TycinikTemenep
aliplHa
1 | Koramapik koumikTi | 0,03 kr/ 12 asngama 7,92 kr MeH KOFaMJBIK KOIKTe KY-
naiinanany (kyHine 1 | aiipiHa HiHE MekeMere JieliH 6 asua-
asiama) Ma, KaiTapaa 6 asuimama xKype-
MiH. AlbiHAa 22 KYH (KYMBIC
KyHzepi). 12*22 = 264 asmnna-
ma — 0,03*264 = 7,92 kr CO:
2 | Onexktp »HeprusachkH | 0,985 170 167,45 kr | Men aiteina 170 xBt snextp
TYTBIHY Kr/kBt SHEPTHSICHIH TYTHIHIABIM. AMBI-

136



Abau amevinoazvr Kas¥I1Y Xabapwwicel, «Kapamwviivicmany-eeoepagus viivimoapuly cepusicol, No4(82), 2024 .

Ha 170*0,985 = 167,45 xr CO:
3 Koxkgic msirapy 1,38 kxr 3 33,12 kr | MeH antaceiHa 3 peT KOKBIC
CO: /1xr IIBIFApaMbIH  (IIaMaMeH 2 Kr
KOKBIC KOKBIC). 4 anta = 24 KT KOKEIC.
24*1,38 =33,12 xr CO:
4 | MoOunsasr Tenedon- | 104 4 416 xr Men kyHiHEe TenaedOHIBI OopTa
Ibl maiganany (KyHi- | Kr/aifibiHa ecenmeH 4 caraT TaiimamaHa-
He 1 car. ecebiHfe) MbIH. 4*104 = 416 xr CO:
5 | Tenemunap xapay (xy- | 5,6 5 28 kr Tenemunap 5 caraT yakpIT KO-
Hine 1 car. ecebinzme) Kr/aiibIHa CBUTBIT TYpaabl. 5*5,6 = 28 kxr
CO:
JKanmer 652,49 xr CO:2

Ocbutaiiiia OKyIIbLUIAp, CTYACHTTEP ©3JEpiHIH KYHIENIKTI eMipaeri ic-opekerTepAiH (TpaH-
CIIOPT, TaAMaKTaHy, YHEPTHUS TYTHIHY) KOJIOTHSIIBIK 9CEPIH €CeTTeH 1.

Tankplnaynap. Kananap nyHuexy3uTik KeMipTeri MIbIFapbIHABUIAPBIHBIH €H YIKEH SMUTEHTTEp1
001bIT TaOBLIAABI, O1ap OYKLT 9jeM OOMBbIHINA SHEPTUs TYTHIHYIBIH 1aMaMeH 75% jkoHe MapHUK-
TIK ra3aap mweiFapsiHAbUIapbIHBIH 80% Kypaiias: [10].

Kenreren ransiMumap, npodeccopiap ToMeH KOMIPTEKTI JTaMyablH MaHBI3ABLUIBIFBIH aTal OTe/l.
b.ITopdupres, A.lllupos xoHe A.KonnakoB «TeMeH KOMIPTEKTi JaMy CTPATETHsIChDy MaKaIachIHIa
COVID-19 nanaemMuschl Ke3iHIe KapaHTHHAIK mapanapasl eHrizre enaepae 2020 skpUIFbl coyipae
sHeprus TyThiHy 18-25%-Fa KpicKapabl fen kepcereni. bym 2019 KbpUIMEH calbICThIpFaHia dJIeM
ootipiama CO: meiFapbiHAbBUIAPEL 5%-Fa ToMenaeyi. [11].

An Kriocio yHUBEpCHUTETIHIH JKOHOMHKA (akynpTeTiHiH mnpodeccopsl Illuremu Karasa
Kanonusia enjiix *aumbl TYPFbIH Vi KOPbIHBIH I1aMaMeH 90%-bIH KYpalThIH CTaHAAPTTHI aFalll Yil
cally Ke3iHae maiina OONaThlH KOMIPKBIMIKBLT Ta3blHBIH JKAJIIbl [IBIFAPBIHABUIAPBIH 3€PTTE.
3eprreyre coiikec, XKamonusiga 6ip aram yi camyasiH kemipreri 131 38 TonHa CO: kypaiinel. Ex
YJIKeH YJeci JIeKTp 3HEpreTHKachl canachiHa Tuecimi. [Ipodeccop kaHa TYXKBIpBIMAAP KYpPBUIBIC
WHIYCTPUSCH CEKTOPBIHIAFbI KOMIPTET1 131H KaiiTa Oaranayra KeMeKkTecei aen ymitreneai. KeiGip
eNJIep «TOMEH KOMIPTEKT1» FUMapaTTap CATyAbIH MaHBI3AbUIBIFBIH KOJIFa ana 6actaasl [12].

I'yraukoB B.A., Bacenés U.U., ApramonoB I'.E o3 eHOekTepiHe XbITy JEKTP CTAHIUSACHIHIA
KOMIpTeK i3iH ecenTey YUIiH Keneci (GopMyna OOMbBIHINIA 3JEKTP SHEPTHSCHIH OHAIPYMEH CalbIC-
teipanbl: GHGf = Eco. / Eg.

GHGfp — Oenrim O6ip XbUTy 2J€KTp CTaHUUACHIHAA | KBT/car »1ekTp SHEPrHsiChIH OHIIPY
ke3ingeri CO: mbiFapbiHAbUIapsl (kemipreri 131), CO2e kB1/car;

Eco. — makTel CO2 mbIFapblHABIIAPE], TOHHA/ KL

Eg— HakTer JKOC-Te KbUIABIK 2JICKTP SHEPTHIACHIH OHAIPY, MiTH KBT/5xb11 [13].

Jlarona P.A. e3 3epTTey JKYMBICBIH/A JYHHE KY3iHIE KOMIpPTEri i37iepiH ecenTey oAicTeMeciH
o3ipien jKaTKaH KoMIaHusuiapasl TaHbICTRIpABL. OmapaeiH imiaae GHG Protocol Corporate
Standard, Verified Carbon Standard (VERRA), American Carbon Registry »xone T.60. byn xomma-
HusapasliH Makcatel — 2030 skpimFa Kapail arMocdepara MIBIFApBUIATBHIH 3USHABI Ta3dap.IibiH
KesieMiH a3zaiTy. Ocbirad opaii, Unilever koMnaHHsICHI ’KaHAPTHUIATHIH SHEPTHs KO3ACpiHe KOy i
xocrapnansl. Hemic Siemens KOprnopauuschl SHEPIrUs IIBIFBIHIAPHIH OHTAMIAHABIPY YIIIH KEH-
celiep MEH eHJIipicTe OeJiHreH Heprus Kyhenepin nmaigananyasl 6actaabl. British Airways e3iHiH
OMOOTBIH MIBIFAPATHIH 3aybITHIH canyna. Google 2007 >kbuThl KOMIpTETri OCUTApanTHIFBIH YCTaHFAH
coH, 2020 >KbUTBI KOMIpPTETi 131H TOJBIFEIMEH KOWFAHBIH Kapusiiaaasl [ 14].

KopobiThiHAbI. Makanaga Ka3ipri TaHIaFel ©3€KTI Macenenep Tankpuianabl. [Ipesuaent Kacsim
Komapt TokaeBtbiH 2023 xbutrbl 2 aknanaarsl Nel21 Xapnbirel KapacTeipsiiabl. by skapibikTa
KeMIpTeri 131H a3aiiTy, SJKOKHOMUKAHBIH TYPaKTHI 6CYi, JCHCAYIBIK CaKTay CaJaChlH KaKCapTy KoHE
KIIMMATTBIK TOyEKeNAepl a3aiTyAblH JKaHa apThIKIIBUIBIKTAPbIH Maigaany Ke3eHIepl KaMTbUIIbL.
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TemeH KOMIPTEKTI CTpaTeTUSHBI OKBITY OMICTEMECIHIH HOTKDKeNepl OOMBbIHINA CTYACHTTEPIIH ©3
KOMIpTeTi 131H ecenTeyre KbI3bIFYIIBUIBIKTAphl apTTHI.

bimim Oepy MaxcaTTapsl TYPFBICBIHAH OCBIHIAW OacTamanap OKYIIbLIAp MEH CTYACHTTEP/Il
aOBITTaHIBIPAABI JKOHE IC KY31HAC AKOJOTHSUIBIK Ta3a TEXHOJOTUSHBIH MaHbBI3IBUILIFEIH KOpCe-
Tei. bys1 mpakTUKaNbIK TancklpManap Heri3iHAe OoJiamak YpIakThIH KOpIIaFaH opTara JKayarkep-
IIUTIKTIEH KapayblH KaJbIITACThIPYFa BIKIAI €TE/II.

TemeH KOMIPTEKTI JaMy CTpaTeTUACHIH reorpadus cabarblHIa OKBITYIa OKYIIBIIAPABIH AKOJIO-
THSUTBIK CayaTTBUIBIFBI ApPTHIN, TAOWFATTBI KOpPFayFa JEreH CaHabl KO3KApachlH KAJIBIITACTHIPA
annapik. [TapHUKTIK ra3map MIBIFApBIHABIIAPBHIH a3alTy apKbUIbl 013 KIMMATTBIH ©3TepyiHE KapChl
TYpYFa KayanKepIIUTiKTi alybIMbI3 KEpeK.
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KAhRAHIAHY KAFTANBIHIATBI JYHUEXY3I XAJKBIHBIH
KOIII-KOHBIH TEOTPA®USIA OKBITY DJIICTEMECI

Axoamna

byn makana xahanmany >karqaibIHIAFbl YHHE)KY31 XaIKbIHBIH KOIII1 — KOHBIH OKBITY 9JIICTEME-
CiHIH Mocelesepine apHaiFaH. Makaiajga Ka3ipri KeIlli-KOHHBIH HET13T1 TeHACHIUSIAPHI TaIIaHBIII,
OFaH >kahaH/laHy MPOIIECIHIH KaJlail ocep eTiM >KaTKaHbI Kaiibl alThu1asl. COHBIMEH KOCa, XaJIbIK-
Tap KeIli-KOHBIH OKBITY MPOLECIHIH HEeri3ri Kypamaac 0edikTepi MeH YHBIMAACTHIPBUTYBIHA CHUTIAT-
Tama OepinreH. Kermi-KoH TeK XaJabIKTapIbIH OPBIH aybICTBIPYBI FaHA €MeC, JKEPTUTIKTI dKOXKYHe-
JIepAiH JKYMBICHIH, KIIMMATTBIH ©3TepyiHiH CalJapblH, TAOUFU PECypCTapAbIH IIEKTCYIUIITH KoHEe
XaJBIKTAp/IbIH 63apa OalIaHBICHIH TYCIHY/II KAMTHUTBHIH/IBIFBI KaWbIHIA TYCIHIK Oepiymi.

Opta MeKTen OKYyIIbUIAPBIHBIH TeorpadusHbl OKY OapBICHIHIa KUBIH/IBIK TYIBIPATBIH MOCEIEIep
OOMBIHIIIA TIETENIIK O0achUIbIMIApia KOPCETIITEH TIKIpruOenep »)anbIHaa JKa3bUIasl. MyFamiMaep-
JiH OKBITYABIH THIMAI 9MiCTEepiH KOJJIaHy Mocelenepi Ae KapacTelpbuiraH. ['eorpadus cabakra-
PBIH/IA KOIlIl — KOH TaKbIPHIOBIH OKBITY OapbIChIHAA KEHICTIKTIK IEPEKTEPAl, OTAHIBIK JKOHE IIETEl-
JIK CTAaTHCTUKA areHTTIKTEPiHIH >KOHE AeMOrpadusuIbIK 3epTTey MHCTUTYTTAPbIHBIH JepeKTepiH
naiganany yceHbUIIBL. LlleTenmik 3epTTey HHCTUTYTTAPBIHBIH BeO-KapTa KypalJapblH Naiaanany
TUIM/II Opi YTHIMIBI €KEeHI JKalbIH/IA jKa3bU1Ibl. ['eorpadusuiblk OiT1iM canachklH apTThIpyJa €H THIM-
Tl OKBITY SIICTEP1 YCHIHBUI/BI.

JKypriziiren 3eprreyiaepiH HOTHXKeIepi Oi1iM Oepyi jkakcapTyFa eneydi yiiec Kocabl, cededi
reorpad@usIIBbIK cayaTTBUIBIK ajamJapra TUIaHeTaMbI3IbIH KYHIBUIBIFBIH Oarajgayra, OFaH KaMKOp-
JBIK JKacayFa jKoHe e3apa 0aillaHbICTHI dNleMe YHIeciMII eMip CYpyre MYMKIHIIK Oepei.

Kiar ce3nep: xowi-gon, xanvixkmap 2eoepaguscel, Xanvix, oKkbimy adicmemeci, 0emMopagpusiivlK
Macenenep.
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METOIUKA ITPEIIOJABAHUA MUT'PAIIMU HACEJIEHUSA
MHPA 110 TEOT'PA®HUHA B YCJIOBUAX I''TIOBAJIU3ALINA

Annomauyus

JlaHHas CTaThs MOCBAIICHA BOIIPOCAM METOJUKH OOYYCHHS] MUTPAILIMU HACEJICHHUS] MUPa B yCIIO-
BHSIX TJIoOaM3aiuu. B cratbe mpoaHanIu3upoOBaHbl OCHOBHBIE TCHJICHIIMA COBPEMEHHON MHTpaIluu
M paccka3zaHO O TOM, KaK Ha Hee BJIMSET mporecc riodamm3anuu. Kpome Toro, mana xapaxre-
PUCTHKA OCHOBHBIX KOMIIOHCHTOB W OpPTaHH3AIMH Mpolecca 00YUeHHUsS MHUTPAIA HAPOIOB. BbLIo
JTAaHO TIPEJICTABJIEHWE O TOM, YTO MUTpAallds BKJIIOYAET HE TOJILKO IMEepeMelIeHHne HapoJOB, HO U
MOHUMaHue (PYHKIMOHUPOBAHUS MECTHBIX IKOCHCTEM, MOCIEACTBHI H3MEHEHHs KJIMMara, orpa-
HUYEHHOCTH TIPUPOIAHBIX PECYPCOB M B3aUMOCBSI3U HApPOJIOB.

B xone usydenus reorpaduu CTapHICKITaCCHUKAMH ObLI HAMUCAH OTMBIT, OTPAXCHHBIA B 3apy-
OCKHBIX M3JaHUSAX 10 MpoOJeMaM, BBI3BIBAIOIIUM 3aTPYyAHEHUsA. PaccMOTpeHBI BOIIPOCHI IpUMe-
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HEHHUS yIUTeNIIMH dPQEKTUBHBIX METOI0B 00yUeHHns. B Xxo/e n3ydeHns TeMbl MUTpaIiiy Ha ypoKax
reorpaduu ObLIO MPEIUIOKEHO MCIIOIB30BaTh MPOCTPAHCTBEHHBIE TaHHBIC, TAHHBIE OTEYECTBEHHBIX
U 3apyOeKHBIX CTATUCTUYECKUX AareHTCTB M MHCTUTYTOB JAeMorpauyecKux uccienoBanuii. bouto
HAMKMCaHO, YTO HCIOJBb30BAHUE BeO-KapTOrpapuuecKux HMHCTPYMEHTOB 3apyOEKHBIX HCCIIEI0Ba-
TEJILCKUX MHCTUTYTOB SIBIISiCTCSA 3((GEKTUBHBIM M PAllMOHAIBHBIM. BBUTH mpeanmoxeHsl Hanboiee
3¢ deKTUBHBIE METO 1Bl O0YUEHHUSI IS TOBBIIICHUS KauecTBa reorpapuueckoro oopa3oBaHusl.

Pe3ynpTaTel NpOBEJCHHBIX HCCIECJOBAHWK BHOCAT 3HAYMTEIBbHBIM BKJIAJ B yIydlleHHe oOpa-
30BaHMsI, MOCKOJIBKY Teorpaduyeckasl rpaMOTHOCTD IMO3BOJISIET JIOASM LEHUTh LIEHHOCTh HaIleh
IUTAHETHI, 3a00TUTHCS O HEH M KHUTh B TADMOHHUH BO B3aUMOCBSI3aHHOM MHpE.

KuaroueBble cioBa: muepayus, 2eoepagus Hapooos, Hacenenue, Memoouka obyuerus, 0emo-
epaghuueckue npobemoi.

D.T. Aliaskarov' ™ | M.D. Tagabayeva' *
! Abai Kazakh National Pedagogical University, Almaty, Kazakhstan
*e-mail: madina.tagabayeva@bk.ru

METHODS OF TEACHING MIGRATION OF THE WORLD'S POPULATION IN
GEOGRAPHY IN THE CONTEXT OF GLOBALIZATION

Abstract

This article is devoted to the issues of teaching methods of migration of the world's population in
the context of globalization. The article analyzes the main trends of modern migration and describes
how it is affected by the process of globalization. In addition, the characteristics of the main
components and organization of the learning process of migration of peoples are given. It was
presented that migration includes not only the movement of peoples, but also an understanding of
the functioning of local ecosystems, the effects of climate change, limited natural resources and the
interconnection of peoples.

In the course of studying geography, high school students wrote experiences reflected in foreign
publications on problems that cause difficulties. The issues of teachers using effective teaching
methods are considered. In the course of studying the topic of migration in geography lessons, it
was proposed to use spatial data, data from domestic and foreign statistical agencies and institutes
of demographic research. It was written that the use of web mapping tools of foreign research
institutes is effective and rational. The most effective teaching methods were proposed to improve
the quality of geographical education.

The results of the conducted research make a significant contribution to improving education,
since geographical literacy allows people to appreciate the value of our planet, take care of it and
live in harmony in an interconnected world.

Keywords: migration, geography of peoples, population, teaching methods, demographic
problems.

Kipicnme. Mexren reorpadusicel KypcbiHia skahannany skarIalbIHIAFbl KOIT-KOH MIcesesepiH
OKBITY 3aMaH TaJlabbIHa caif, MaHbI3bl Oona Tycyzae. Kemri-koH mpouectepi enaepaiH 5KOHOMUKA-
ChIHA, MOJICHUETI MEH casicaThlHA FaHa eMec, OuTiM Oepy kyiecine ne acep eteni. OKbITY Kyiemnepi
OKYIIBUIAP/IbI KOIIi-KOH MaHBI3Ibl PO aTKapaThIH MIBIHBIKKA JaibIHIay YIIiH jKaHa KUBIHIIBIKTAP
MeH Tocinaepai eckepyi kepek. OKy MakcaTTapblHIA KOUI-KOHABI OKBITY OMICTEPiH KOHE OCHI
onicTepai e3repTy/eri kahaHmaHyAbIH peiii KapacThIpbulysl Kepek. JKahannany oHe MUTpaHTTap
arbIHBIHBIH apTYhI JKaFAalbIiHAa OUTiM Oepy JKacTapIblH OCHl KYOBUIBIC Typasbl XabapIapibIFbIH
KaJIBINTACTRIPY/a, OHBIH ce0enTepi MEH cajapblH TYCiHyAe HIemIynl pein arkapaabl. Mekrenrte
«XaNbIKTBIH KOIIi-KOHBD TaKbIPHIOBIH OKBITY OKYIIBUIAPABIH JKahaHABIK MpoIecTepli Tajiaay KoHe
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CBIHM KaObUIAy JAFIbLIapbiH JaMbBITyFa OaFbITTAIFAaH TEOPHUSUIBIK JKOHE MPAKTUKAIBIK ACIIEKTi-
nepai OipiKTIPETIH KeMEeH i TOCUIII KaKEeT eTe/li. OJIeM XaJIKbIHBIH KOIi-KOHBIH OKBITY 9/IiCTeMEC]
TEK reorpadusuIblK >koHE YKOHOMUKAJIBIK aCIEKTUIEp/l FaHa €eMeC, COHbIMEH KaTap OKYUIbLIapIbIH
OOWBIH/IA TOJIEPAHTTHUIBIKTBI, MOJICHH alBIPMAIIBUIBIKTAPIBI KYPMETTEY/I1 KOHE MOACHHUETAPAIIBIK
©3apa opeKeTTecyre JabIHABIKTHI KaJIbIITACTHIPYABIH MAaHbI3AbUIBIFBIH €CKEPY1 KEPEK.

Kemni-koH TakbIpbIOBIH OKBITYIBIH HET13I1 MaKcaThl OKYIIbUIAPABI KOIi-KOH YFBIMBIMEH YKOHE
HETi3r1 TypJepiMEeH TaHBICTBIPY FaHAa €MeC, COHBIMEH KaTap OJapJblH ChIHU OWJiay JaFIbLIapbIH,
ahaHIBIK TIpoliecTepAl KoHE OJIAPABIH OPTYPJIi €NJep MEH aiMaKTapra ocepiH Taljay KaOuleTiH
JAMBITY OOJIBITT TaOBLIA/IBI.

Matepuaaap MeH aaictep. J[ocTypii Typae Kellli — KOHFa afaMIapIblH TYPFBUIBIKTHI KEepiHEH
KaHa TYpaKThl MEKEHTe KOHBIC ayJdapyblH JKaTKbI3aabl. bipak, Kasipri skahanmany »xarmaibiHia
MUTpals SPTYPJIl CUIMATKA Ue OOJIBIN, KAPKBIHABI TYPAE JKYPII KaThp. byl «Mmurpanus» tepmu-
HiHIH IIEHOePiH KEHEUTY KaXETTUIITH TYABIP/IbIL.

XKahannplk KeuIi-KOH arbIHIApblHA MEMJIEKETTEp MEH KaslajJap/blH 9JIE€yMETTIK-3KOHOMUKAIBIK
KoHe AeMorpadusiblK JamMyblHa alTapiblKTail ocep eTEeTiH, KOHTHHEHTTEp apachlHa OOJIaThIH,
OipHele MeMJIeKeTTep i KAMTHTBIH, KO3FaJIbICTap >KaTa bl.

MurpaniusiHbIH XaldbIKTapAblH KaJbIITaCybl MEH MEMJIEKET IKOHOMUKACHIHBIH JaMybIHAa OapFraH
caiiblH BIKHANBI apTyaa. OckIHBI eckepe OThIpbIT, X XI Faceipabl ">kahaHIbIK Kellli - KOH FaChIphI"
nen arayra 6oxansl [1].

KahauapIK MUTpaNUSsUIIBIK MPOIECCTEPAIH Ka3ipri yaKbITTa KapKbIHIBI TYPAE KEHEIOIHIH TaFbl
O0ip MaHBBABI ce0ebdi — oleM eNeaiHIH AeMOrpaQUsIbIK JaMYyBIHBIH JUCIPOIOPIHUACHL. OJIeM
xankp! 2000 xpimaapaan 0epi KapKeIHIBI ocin Kenei, 2022 KbIIbl )Kep MIapbIHBIH TYPFBIHIAD CaHBI
8 Mumap agamra xxerTi, bY¥Y ¥- HbIH aepexTepi OOUbIHIIA TYPFRIHAAPABIH 82 %- bl TaMYIIIbI )KOHE
MelIey MeMJIeKeTTepAe, TeK 18%- bl FaHa SKOHOMHKACHI JaMbIFaH eyiepie Typajabl ekeH. A, 2050
KBUIFA Kapail JaMylibl MEeMJIEKeTTEpJeri XaibIK CaHBIHBIH yieci 86% - Fa jxeTeni aereH 0oJ-
xamaap Oap. TaOuraT pecypcTapbhlHBIH a3/bIFbI, 00C Kepjiep MEH TYPFBIH YHIEpIiH JKEeTicIey-
IT1TIT1, a3BIK-TYJIIK TIEH Ta3a aybl3 CYJIbIH MIEKTEYIIUIIr, TYpJl aypyiapablH Tapaaybl — agamMaapaIbiH
TYpaKThl MEKEHIHEH KelllyiHiH ce6ebi Oomyna [2].

IcTig 6ackiM KeMIIUTITIHAC amaMIapblH KOII-KOH Typasbl IICNmiM KaObLiaayblHA 3KOHOMH-
KaJIBIK (pakTopiiap ocep eTeli, OHBIH IIIHIE )KaKChl )KYMBIC OPBIHIAPBIHBIH OOJTYBI, )KOFaphI JEHTCil-
JIeT1 JKaJaKpl, eJJeri TOMEH CalbIKTap, e3re eyjepre MbIFy HeMece HapbhIKTa ©3iH-e31 JKy3ere achl-
pynbiH MyMKiHIikTepi. JKahanmany >karmaldbIHAAaFbl Kellli — KOH aFbIHBIHA JJIEYMETTIK (DaKTop-
JapablH ocep €Tyl OuTiM amy, e3re ejje OUTIKTUTITIH >KOFaphlIaTy >KOHE IIeTeN a3aMarTapbIMeH
HEKere TYpy MYMKIHIIKTepiHeH Kepineai. KahanabIK Keli-KOH aFbIHbIHA BIKIAT €TETiH (QaKTopiap
— aKmaparTap/blH KbULaM aFblHbl MEH HWH(POKYPBUIBIMHBIH JaMybl, alaMJIap/blH TYPFbUIBIKTHI
MEKEHHEH €KIHII MEKEHTE OPBIH aybICTBIPYBIH keaennereni. ConbiMeH, jkahaHmaHy mporecTepi
QJIEMJIIK CasiCH KOHE SKOHOMHUKAJIBIK >KyHenepaeri >KeAeNAETUIreH e3repicTepMeH YINTACHI,
ahaHIBIK ayKbIMa KOIli-KOH aFbIHIAPBIHBIH KYpPT OCJICEHIIJICHYIHE JXOHE KYIICIOIHE TYPTKI
OOJIIBI YKOHE MYJIZIEM KaHa KahaHIbIK KeIlli-KOH YKaFIalbIHbIH KaJbIMTacybiHa HET13 00Jsl [3].

MurpanTTapJplH MOJCHH epeKIIeNiKTepi, €HOEK MHIPalUsICHIHBIH Ke0etoi, OHBIH iIIiHfe
yakpITIIIa, MOKOYPJIIl KOIIi-KOHHBIH O6CYi, KOIITi-KOHHBIH (eMUHU3AIMACH] dJIEMICT] dJICYyMETTIK ©3-
repicrepre acep eryje.

Kemi-koH TanmanraH arpuOyTka OailaHBICTBI alyaH TYPJIUIITIMEH €peKIIeNeHIN, YaKbITIIa,
TYPaKThl, MAyCBIMIIBIK, CBIPTKBI, 1IIKi, CasiCH, YdKOHOMHUKAJIBIK JKOHE T.0. OOJIBIT OOJIHETIH/IITIH aTarl
oertemi3. Kemri-koH ¢akTopiapblH 0OBEKTUBTI (MTEpMeENey, TapTy, aKmapaTThIK-KOMMYHHUKAIIHSI-
JBIK) JKOHE CYOBEKTHBTI (TICHXOJOTHSJIBIK Ke3KapacTap, KYHABUIBIK Oarnapiap, KaKeTTUIIKTep,
KOIITi-KOH TOXipubeci, Jkeke OalmaHbICTapIbIH 00TyHI )K0HE T.0.) er 6ei.

Kahauawik Kerri-KoH ¢akTopiapblHa MBIHAJIAPABI XKaTKbI3yFa Oomansl (1 cyper).

142



Abau amevinoazvr Kas¥I1Y Xabapwwicel, «Kapamwviivicmany-eeoepagus viivimoapuly cepusicol, No4(82), 2024 .

Fomi-xos daxTopnape

_.—l_'_'_'_'_._._ _‘_\-‘_‘-hh‘_‘_\_‘_
OfzerTHETL axTopmap Cyo | par P
* Hrepueney darToprzp
p|  [ICHXOMOTHANRIE KESHAPACTAD HaHE
*  TIAMVIOE eNTEp XATHEHER MEMATIH EYEIELTHE SarTapaap
TRIC K&l SOVTVEL

: Ke,qeﬁm;x- Kemi  —  EOHCBIS  WVSere
*  EYMBICCHSIEIETEI OFAPEL TeHTeiti; > Gpmﬁam‘[m EE#ETTUIRTEPIE
- E’:“I!r

Teaer enip cypy Jemred;

o  ToneH Hanakk; : n
+  KaxTemmcTap: o Foumac _ Tadvra JETEH
* SoEar *  Oaim- 351 EYIETE  ACEIDY
» Cancn Kymamay; = iy
»  DHOMOTHAMHE aMETTE HoEe T.0. . Kap * o
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*  CHIEARBIELIE HOFEPBI T2HIeHI; Feomi — FoE TewipeCeciHIE &aEHe
*  Suip cypYV AEHreHIHIN HOFEDEUTEEE, EaSBInaY el engepMen HEEE
Kayimeisms; CEHIAHBICTAPEIHBIH JOMVEL
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#2He T.0.
. AxmaparTes; darTopoap
BaEapasE aRIEpaT EYpaiTapEL
*  AKTEPETTHIF, TEXHOTOTHATA];
s  eTepmer.

Y

K on Dy HEEATTHATEE, §aETopIzp

s Femx EOMMYHHKATHATANHHEE
OAMYEL,
s hafinaneic FYPANTADBIHEEH

SPTYPILITL FAHE KON EETIMILIIT;
»  Hemx—EonoyHEEAIATEE
IIBIFRIETADTEE A32HTEITVEL

Cypem 1 - Kewi — xKou gpaxmopaaput [4].

Kemri-koH camacelHIarsl Ka3ipri 3aMaHFbl €H MaHbBI3Abl TCHACHIMSIAP KOIT-KOH aFbIHAapbIHBIH
KYILIEIO1, OJIApJIbIH KYPBUIBIMBIHBIH KYPJEJIeHYi, reorpadusChIHbIH KEHEI01 MeH KYpAEIeHYi, JaMbl-
FaH eJjiepre Kollli-KOH aFbIHAAPBIHBIH aybIPJIBIFBI, 3aHCHI3 KOII-KOHHBIH 6CY1, dJISYyMETTIK JKaFaai-
JIBIH KYpJieJeHyi O0IbIn TaObLIa b

Kaszipri Tanma kel — KOH MacenesIepiH 3epTTen, OHbl kahaHaaHy JKaFJalbIHIa, Ka3ipri TCHICH-
[UsUTapFa HEeT13[IeT OKBITY 9/IiCTEMECIH YChIHFaH aBTopiap 0ap. Mekrenrepae reorpadusiblk 6imiM
JICHTe1H KOTepiN, OKYIIbUIAPIbIH KbI3bIFYIIBIIBIFBIH, OKyFa JETeH BIHTA - XKITEPIH apTTHIPY YIIiH
nreTenaik 6i1iM O6epy yibiMaapsl OipKaTap 3epTTey KYMBICTAPbIH KYPTi3i.

TabbIcTBI MyFaIIMAEPIIH €PEKIIeNITiH 3epTTereH AMEPUKaIbIK MEKTENTep OKIMIIUIITIHIH Kay-
BIMJIACTBIFBI MBIHAJAH TOKTaMFa KeJi: OLTiM OepyAiH HOTHXKENIIrT MyFaTiMAepAiH OLTIMIITITIHE,
OKBITY OJIICTEPIH KOJI1aHa 011y KaOUIeTiHe JKOHE YCTa3/IbIH JKeKe KacHeTiHe OaiIaHbICThI /1.
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BipkaTap 3epTTeymriiep kel — KOH MOCEJIECIH OKBITYAa MoHAPAIBIK OalaHBICTBI SFHU, TapUX
MOHIMEH OipIKTIpill OKBITYJIBIH THIMJII €KeHiH aiTTel. TapuxTta OonFaH eneyii OKUFaJapAblH HOTH-
YKECIHJIE MUTPAHTTAp aFbIHBIHBIH KUUIETCHIH OKYIIbUTapFa TYCIHIIPY OHaMbIpaK 0osassl [5].

[Bemwmsina 10-12 sxac apalbIFbIHIAFI OKYIIBUIAPFA apPHATFAH KOIII-KOH TaKbIPHIOBIH MUTPAHT-
TapAbIH 6MipOastHIAPBIHBIH OpTa KE3EHJET1 JJIEYMETTIK 3€pTTEYJEPAl OKBITYAAFbl TUIAKTUKAIBIK
CTpaTerus PeTiHJEri oyeyeTi TanKbpUIaHIbl. OKBITY MUTPAaHTTApIbIH ©MipOasHBIHIAFEI KOIIi-KOH
TaKbIPBIOBIH HAKThIIAyFa HET13/ENTeH, ojlap KOHBIC ayJapFaH agaMaap Typasibl QHTIMeNep TYpiHae
ycbiHbUTFaH. OKBITY YII CHIHBINITA CHIHANBI, Jl BUJIEOFa TycipiireHn cabakrap Bonbdranr Knagxka-
HBIH O1TiM Oepy NMepCHeKTUBAChl TYPFBICBIHAH JKOHE JHUIAKTUKAIBIK KaiTa Kypy MOJEIIHE COHKeC
TaJIaHabl [6].

Hortu:xenep. Xorapbia KenTipiireH Mplcajijap/iad MeKTen reorpadusi KypchlHIa OKYyIIbUIapFa
«Ka3akcTaHHBIH kKOHE OJI€M XaJIKBIHBIH KOII-KOHBD» TAKBIPBIOBIH TYCIHIKTI 9pi ©3€KTI KETKI3y
YIIIiH OipKaTap 9icTepAl KOJIaHbIT ©Tyre O0JIaThIHIBIFBI KOPCETUIII.

Hotmxkenep MurpanTrapasiH eMipOassHbl Ma3MYHBI JKaFbIHAH J1a, OpTa MEKTEN OKYIIBLUIAPHI TYP-
FBICBIHAH JIa KAHIIAJIBIKTHI MaHBI3ABI OO0yl MYMKIH €KEHIH KepceTeai. OMipOasHaap OKyIIbLUIap-
JIBIH KOIIi-KOH TYpallbl TYCIHIKTEpIH KCHEUTETIH *KoHE TEPEHICTETIH JHrIMENep MEH KaTTBIFyiap
apKbLIbl TYKbIPhIMIaMaJIbIK alapaTThlH JaMyblHa BIKIA €TTi.

ConbiMeH Koca, jkahaHIaHy XKaFJalbIHIAFbl OJIeM XaJIBIKTAPBIHBIH KOIi-KOHBIH OKBITY/Ia BEO-
KapTa KypalJapblH, KEHICTIKTIK IEePEKTEPl, CTATUCTUKAIBIK MOIIMETTEP/Al MaimanaHy KbI3bIKTHI
opi Tuimai 6onazpl. ['eoakmaparteik xyienep (I'”AXK) TexHomorusmapbl apKbUIbl Haiiga 6onFaH Oy
KypajJap OKBITYIIbIJIAPFa MOCeJeNepl IIelyre, ChIHM OMIayAbl JaMBITyFa JXOHE KEHICTIKTIK
Tangay kacayra MyMKiHIiK Oepexi [7]. XXI racblp myraniMmiepiHe reorpadusHbl OHBIH IIIIHIE
KOIITI-KOH TaKbIPBIOBIH YHPETY VIIiH, Kypajlgap MEH ACPEKTEP JKUBIHTHIFbIH MaiagaHybl THIM/I.
Cebe0i, Kellli KOH aFbIHBl KEHICTIKTE JKOHE yakKbIT OoiibiHIIa e3repeni, Oyn ['AXK opraceimaa 2D
xoHe 3D kapranapbl apKbUIbl 3€pTTEyre TaMallla AepeKTep MEH TaKbIPhINTapAbl KAMTaMachl3 €Te/l.
AIIBIK JTEPEKTep KO3FAIBICHl OKBITYIIBUIAPFA JKOHE OKYIIBUIAPFA JKEPTUTIKTI KoHE KahaHIbIK
ayKpIM/Ia SPTYPIIl IeMOTpadusIbIK IepEKTep KUBIHTHIFbIHA KOJI )KETKI3yre MyMKIHIIK Oepeni. by
maomimertepre AKII canak BropochlHBIH koHE 0acka YJITTHIK CTATUCTHKAIBIK areHTTIKTEPAiH
JEpeKTepl Kipe/i.

['AXK TexHONOTUsIapBIHBIH MUTPALIUS TaKbIPBIOBIH OKBITY/Ia MYMKIHAIKTEepi oTe xorapsl. ['AXK
oJIeM XaJIKbIHBIH CaHBIH JKOHE elijiep OoibiHIIA aeMorpadusHel 3eprreyre, 3D ¢opmaTbiHaa KeHic-
TIKTET1 YKOHE YaKBITTAaFbl KOIIi-KOH/IbI BU3YyaIU3AIHsIIay JKOHE TYCIHYTe, KEKeJIereH Kallalnapaarsl
neMorpadUsUIbIK TeHSHIIUSIAPAbI KOHE CHJIIKKE, OMIKTIKKE >KOHE AKOPETHOHIApFa OaillaHbICTHI
QJIeM XaIIKBIHBIH THIFBI3ABIFBIH 3€PTTEYTE KO allabl.

Tankpliaynap. 'eorpadus cabarbinna «Ka3zakCTaHHBIH OHE Q€M XaJKbIHBIH KOIIi-KOHBI»
TaKbIPHIOBIH OKBITYJAa OTAHJBIK JKOHE MICTENAIK CTAaTUCTHUKA areHTTIKTEpPiHIH, JeMOTpadusIbIK
3epTTey MHCTUTYTTAPBIHBIH JEPEKTEPIH Maiananyabl YyChiHaMbI3 (1kecTe).

Ocsl gepekrep 0a3achlH MaifanaHa OTHIPHINT cabak ©Ty apKbUIbl OKYIIBUIAPIBIH CHIHH OMay
JAFIbUTAPbIH JTAMBITYFa XOHE KEHICTIKTIK Tajjay jkacam, Mocelenepial memie Oury KaOuleTiH
KAJIBIITACTRIPYFa OOIaIbI.

Kecre 1 — /[ynuesrcysi endepi botivinuia kouti — KOH Kepcemkiumep 6a3acol

Ne | Nymmexys3inmik  yieiMaapasid | CiaTeme, pecype Kesi
CTaTUCTHUKAJBIK KOPCETKIIITEP

0azachl
1 | Eyponaneik Cratuctiika areHt- | https://ec.europa.eu/eurostat/web/interactive-
TITIHIH MaTiMETTEp Oa3achl publications/migration-2023

2 | bipikken ¥Yarrap ¥YieiMbiHbIH | https://www.unfpa.org/data/world-population-dashboard
XansikTel OpHanactsipy Kopsl
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3 | ¥arTBIK nemorpadusiteik | https://www.ined.fr/en/everything_about_population/graphs-
3epTTeYNep HHCTUTYTHI maps/world-maps-interactiv/

4 | ObIJI¥ Xanbikapanslk Kelwi- | https://www.oecd.org/en/data/datasets/overview-data-on-

KOH JIEPEKKOPBI migration-flows-and-migrant-populations.html
5 | AyHuexysi xansIKTapsl Tapuxbl | https://worldpopulationhistory.org/map/1/mercator/1/0/25/

6 | AyHuexysimik ¢pakrrep kitabi | https://www.cia.gov/the-world-
factbook/about/archives/2023/references/guide-to-country-
comparisons/

7 | XanbIkTe! aknapaTtTanspy | https://www.prb.org/

OI0pPOCHI

8 | dynuexysi enmep OolibiHina | https://database.earth/population/migration/2023
JKBIJT CAlBIHFBI Ta3a KOIIi-KOH

Msican perinae, ®paniy3 yATTHIK aeMorpadusibik 3eprreyiaep MHCTUTYTHIHBIH (INED) BeO-
CaliThIHJa OpHAJACKaH MHTEPAaKTUBTI XaJbIKTAp KapTaJapbIHbIH >KUBIHTBIFBIH KapacThlpalbIK (2-
Cyper).

Choose an indicator Select a country (or more than one) Choose a year
NET MIGRATION RATE + KAZAKHSTAN, UNITED STATES OF A...  + -

1950 2100

COUNTRY WITH THE LOWEST INDICATOR COUNTRY WITH THE HIGHEST INDICATOR

Choose a curve to obtain detailed information by

country.

2024

Net migration rate
net number of migrants (per year for 1,000
population)

= 2024

10

=

Net migration rate - net number of migrants (per year for 1,000 population) -25

Observations 2023 Projections
[Jiesmans [ 4t0-1 [ 100 [Jowor Jrroz J2ros [Jaormore 1950 2000 2050 2100

akhstan e United States of America

Cypem 2 - Kazaxcman men AKIII kowi — Kon a2blHbIHbIY CANbICIbIPMATbL 2PAPUSL

by nmnardopmana oThI3Fa KYBIK IeMOTrpadUsIIbIK KOPCETKIIITep OeHEeIeHTeH KapTajiap *KHUbIH-
TBIFBI Oap. IHTEepaKTUBTI KapTaiapiaH ayieM OOHbIHIIA AeMOTpadHUsIIbIK KOPCETKIMTEPIiH e3repi-
cin 1950 xbuinan Oactan kepyre 6omanel. CoHbiMeH Koca, 2100 xbutFa AeHiHT1 1eMorpadusIIbIK
OomkaM KapTaJlapblH J1a YCBIHABI, )KOHE JIe €Ki Hemece OipHelIe eniepaiH KOpCeTKIITEepiH callbIc-
ThIpMaJIbl Tpad K TYpiHIeri OeiiHeciH amyFa 00a bl

byn mmardopma gemorpadusiibik Mocenenepe skahaHablK TPEHATEPIl KOpyre >KOHE TYCiHyTe
apHaJFaH TaNThIpMac KOPHEKI Kypall.
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KopobiThinabl. KopeIThiHABIIAN Kene, reorpadus cabakTapblHIa KeIll — KOH TaKbIPHIOBIH
ahaHaHy JKaFJalbIHBIH TCHACHIMSIAPbIHA HETI3JIEN OKBITY ©T€ MaHBI3IbI JIEN aTal eTeMis.
Kazipri onemzae Ooinbin xaTKaH xkahaHIBIK Macenenep XajabIKTap Kellli — KOHBIHBIH Heri3i cebeOi
OO0JIBITI, O 63 Ke3€TiH/e, YKOHOMUKAFa, casgcaTKa, YKOJIOTHUSIFA, MOJICHUETKE dCEPIH TUTI3II KaThIp.
MakayiampI31a OTaHABIK JKOHE IIETENIIK aBTOPapAblH €HOCKTEpiHe IOy Kacal, KOl — KOHHBIH
HETi3T1 Mocemenepre Tauiay kacaiblk.

«KazakcTaHHBIH KOHE 9JIeM XaJIKBIHBIH KOITi-KOHBI» TaKbIPBIOBIH OKBITY OapBICHIH/Ia KONTETEH
CTAaTHCTUKAIIBIK MOIIIMETTEpP, KYpHAedi TepPMUH CO3[ep MEH YFhIMIAp, MaTeMaTHKAaJbIK ecenTep,
KapTaMEH KYMBIC ’acay OapbIChIHAA €CTe CaKTayJlbl KaXKeT €TeTiH OOBEKTIIEP/IIH KOITIriHe Kapa-
MacTaH, ca0aKThl KbI3BIKTHI Opi TaHBIMIIBI €TIN OTKI3y MYFaJIiMHIH OUTiMiHE, OUTIKTUIITIHE, KOJIIa-
HATBIH 9Jic-Tocunaepine OainmanpIicThl. OChl Opaiifia, TaKbIPBIITHI OKBITY OICTEMECIH KETUIIIPY
MakcaThIH/1a OIpHEIIe 9/1iC — TOCUIAEP YCHIHIBIK. TaKbIPBINTHI TYCIHAIPY OapBICHIHIA TYHHEKY3LITIK
YUBIMIIAPJIBIH CTATUCTHKAIBIK KOPCETKIITEp 0a3achlH, FHUIBIMH 3€PTTEy YHBIMIAPBIHBIH BEO —
KapTajapblH KOJAaHy THIMJII €KEHIH aTal OTTiK.

Mekten reorpadusicel KypchiHaa "OneymerTik reorpadusa"” OemiminiH «Ka3akcTaHHBIH >KoHE
oJIeM XalIKBIHBIH KOIi-KOHBI» TAaKbIPBIOBIHBIH KYPICNIUTITIHE KapaMacTaH, aaM OMIpiH CUIaTTay
YIIiH, 9JIeM XaJbIKTapbIHBIH OMIpiHAe Ke37eceTiH kahaHabIK MoceseNnep/IiH memiMiH Tady YIIiH,
OHBI OKYIIBLJIAPJABIH YFBIHYBI YIIIH MEKTen reorpadusichl KypChlHAA aaaM eMipiHe, kahaHIbIK
npobaemManappl Mmenryre OarpITTalFaH XalbIK )KOHE aJlaM MAcelleIepiH TEPEHIPEeK 3epTTey KaKeT.

Mekxkrern reorpadusChIHBIH a1aM ©MipiHe OaFbITTATybl — OHBIH THIMIUTITIHIH KETiTi.
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BUONHIUKAIINS CTEHHBIX U TAXOTHBIX IOYB AKTIQBI/IHCKOI?'I
OBJIACTH C IOMOIIBIO JOKJAEBbIM YEPBEN

Annomauyus

B oroil cratbe paccmaTpuBaeTCs TEKYIIEE COCTOSHUE CTENHBIX M IIaXOTHBIX IIOYB B
AKTIOOMHCKON 00JIaCTH C yYETOM YXYIIICHUS YCIOBUN UX OOWTAHUS Ui TOYBEHHBIX OPraHU3MOB.
Ananusupyrorcsi (uznyeckue M (U3NKO-XMMHYECKHE IapaMeTpbl MOYBBI, a TAKXKE IUIOTHOCTD
JO’KJIEBBIX YEPBEM Ha KBAJPATHBIM METp, C LIEJIbIO MPOBEIACHUS CPABHUTEIBHOIO aHAIN3a MEXIY
Pa3NUYHBIMU THIaMU MOYBBIL. Takxke 0o0CyKAaeTcss CTPYKTYpHOE pasHOOOpas3ue MOYB U JIeNIaeTCs
MIPOTHO3 UX IUIOIOPOJMS Ha OCHOBE MOJIYYEHHBIX JaHHBIX. JlaHHBIE HCCIIEJOBAaHUS TPOBOJIMIIOCH Ha
CTENHBIX W TMAaxOTHBIX MOYBax MapTyKCKOro paiioHa AKTIOOMHCKOW 00JacTH B JIETHE-OCEHHUU
nepuo Bpemenu 2022-2023 roaos. s onpeneneHus MEXaHHYeCKOr0 COCTaBa UCTIBITYEMBIX MTOYB
ucnoib3oBajics meton H.M. CaBBuHOBa ¢ HMCIOIB30BaHMEM CTAaHAAPTHOTO HAOOpa CHT M CYXOro
MpPOCEUBaHUs. YUeT MOXKIEBBIX YepBed MPOBOAMICA METOJIOM PYYHOro pa3dopa mpod coriacHo
MeToauke 3oosorndyeckux Iomanok M.C. T'mispoBa. Ha mnaxoTHoil mouBe oOHapyxeHa
pPacTUTENBHOCTh, MPEICTABICHHAsA ACCOLUMALMEN 30IMHUKOBO-TUITYaKOBO-KOBBUIKOBOM, 1€ COCTAB
pactenuii Bkmouaet B ceds Stipa lessingiana Trin et. Rupr., Festuca valesiaca Gaudin. u Phlomis
tuberosa L. OcCHOBHBIE HM3MEHEHHS B CBOMCTBAaX IIOYB NPOSBISIIOTCS B HX MEXaHUYECKOM
coctossHuu. CpaBHMBas COCTaB CTEMHBIX M TAXOTHBIX IOYB OOHAPYXKEHO, 4YTO COJEp)KaHUE
arpOHOMUYECKH LIEHHON (paKIMK YMEHBIIUIIOCH 3a CUET YBEIMUEHUS MUKPOArperaToB.

B pamMkax JaHHOrO McCCleAOBaHUS NMPEACTABIEHBl HEKOTOPHIE PE3YJIbTaThl: HAIPUMEp, IMOCIIE
yOOpKHU ypo’kas U YHHUTOXKEHHsI CTEpHU Ha MaXOTHBIX MOJSX MPOMCXOAUT MOBBILIEHUE TeMIlepa-
Typbl BEPXHHX CIJIOEB IOYBBI, YTO HApyIIAaeT €€ TEeIUIOBOM OalaHC W MOXKET NPUBECTH K
HCcCyHIeHNI0. Takke MPUBEIM MPUMEPHI HCIIOJIB30BAHUS TSHKEJIOW CEIbCKOXO03SIICTBEHHON TEXHUKH,
KOTOpBIE MPUBOJIUT K PAa3pyLICHUIO TTOYBEHHON CTPYKTYpHI, YBEITHUEHHUIO MBLIEBATHIX (QpaKIMNA U
YMEHBIIECHUIO MEXKarperaTHOro NMpOCTPAaHCTBA. Takue sIBICHUS HETAaTUBHO CKA3bIBAETCSI HA BOJHOM
Y BO3AYLIHOM PEKHUMAaXx MOYBBI.

B crarbe Takke ymoMHHAIOTCS MPOLECCHI, OKa3bIBAIOIIKE MPSMOE BO3ECHCTBUE HA KU3HEHHBIN
IIUKJI pa3IMYHbIX OECIIO3BOHOYHBIX, BKJIIOYas JHOXKICBBIX uepBel. B JaHHOM KOHTEKCTE 0COOEHHO
BAJKHBI COCTOSIHME BEPXHHUX CIIOEB MOYBBI, TOCKOJIbKY OHHM ONPENIEISAIOT YCIOBUS CYIIECTBOBAHUS
3THX OpPraHu3MoB. B 3aximoueHuM npuBeneHO 000OILIEHHE PE3yNIbTAaTOB MPOBEIACHHBIX HCCIEN0-
BAHM.

KiroueBble ciaoBa: nousennas 6uoma, 0odxcoesvle uepsu, OUOUHOUKAMOPDI, CMENnHble NOY6bl,
naxomuule NOYBsl, 0ecpadayus no4e, ecmecmeeHHbulll niye.

148



Abau amevinoazvr Kas¥I1Y Xabapwwicel, «Kapamwviivicmany-eeoepagus viivimoapuly cepusicol, No4(82), 2024 .

1

C.®.Cemenuxuna ' = , B.B.Cemenuxun I , I'"B.Aomanosa ! , A.K.HypzafzueeaZ
1K.)K¥6CZH06 amvinoazvl Akmebe exipaik ynusepcumemi, Akmebe, Kazaxcman
’Xanen Jocmyxameoos amuvinoazel Amvipay yuueepcumemi Amvipay, Kazaxcman
*e-mail: viktor-semenihin445@gmail.com

AKTOBE OBJIBICBIHBIH JAJIA )KOHE ET'TCTIK TOIIBIPAKTAPBIHA JKEP
KYPTTAPBIH ITAUJAJTAHY IBIH BUONHINKALIUACHI

Axoamna

byn makanana Axre6e oOIBICEIHIAFBI JJajia kKOHE ETICTIK TONMBIPAKTHIH Ka3ipri JKaraalbl, onap-
IBIH TOTBIPAK OpraHW3MJIEpi YIIH TIPHIUIIK €Ty OPTAChIHBIH HAallapjayblH €CKepe OTBHIPHII
KapacTeIpbliabl. TONBIPAKThIH (U3MKAIBIK JKOHE (DM3UKAJIBIK-XUMUSUIBIK IapaMeTpiepli, COHIaii-
aK op TYpJIi TOIBIpaK THUITEP] apachlHAA CATBICTBIPMANBI TAJAY KYPrizy YIIiH Oip mapiisl MeTpre
’KayblH KYPTTapbIHBIH THIFBI3JIBIFBI TaNAaHaAbl. COHaM-aK, TONBIPAKTHIH KYPBUIBIMIBIK PTYPJILIIT
TaJKBbUIAHAAB! JKOHE aJIbIHFAH MOJIMETTEp HETri3iHAe OJIapIblH KYHApJbUIBIFBI Typaibl Ooinkam
xacanmanpl. byn seprreynep AkreOe o0mbickl Moprek aymaHbiHBIH Jlajma KOHE €TICTIK TOIIbI-
pakrapeiaga 2022-2023 skpuimaplarbl Ka3FbI-KY3rl YakbIT Ke3eHiHae Kyprizinai. CelHaNaThH
TonbipakTapablH MeXaHUKANbIK KypaMmblH aHbikTay yinriH H.M. CaBBHMHOB ofici cTaHIapTThI
eJIEKTEP MEH KYPFaK eJiey >KUBIHTBIFBIH KOJIZJaHa OTHIPBIN KOJIAaHBUIIBL. JKayblH KYpTTapbIH €cenke
ary M.C. T'WIIIpOBTHIH 300JIOTHUSJIBIK allaHJAapBIHBIH SICTEMECiHEe COWKeC ChIHaMasapAbl KOJIMEH
Tangay siciMeH xyprizinai. Erictik TonsipakTa eciMaikTepaiH KypambiHa Stipa lessingiana Trin et
KIpETiH 30MHUK-THITYAK-KAybIPChIH  KaybIpChIHAAphl KaybIMIacThIFbl  YCBIHFaH —OCIMIIKTED
tabbuasl. Rupr., Festuca valesiaca Gaudin. sxoHe Phlomis tuberosa L. Tombipak KacuerTepinzaeri
HETI3T1 e3repicTep OlapAblH MEXaHUKAJBIK KYHiHAe KepiHei. [lana MeH ericTik TONmbIpaKThIH Kypa-
MBIH CaJbICTBIpa OTBIPBIN, MUKpOArperarTapiblH KeOetoiHe OaiaHBICTHl arpOHOMMUSIIBIK KYHIIbI
(bpakIUsHBIH MOJIIIEP] a3aiiFaHbl AHBIKTAJIIBL.

Ocsl 3epTTey aschIHIa KeWOip HOTHXKENEep KEATIPUIreH: MBICalIbl, €TiH JKWHAI, eTICTIK alKanrTap-
narbl cabaH/bl JKOWFaHHAH KEHiH TOMBIPAKTHIH KOFAPFbl Ka0ATTapbIHBIH TEMIIEPATypachl KOFaphl-
Jaiel, OYJI OHBIH KBUTY TEe-TeHOIriH Oy3aabl )KoHe Kyprayra okenyl MyMKiH. CoHnaii-aK TOIbI-
paK KypbUIBIMBIHBIH OY3bUTybIHA, IIaH (paKIUsIAPbIHBIH YIIFAIObIHA JKOHE arperaTapaliblK KeHic-
TIKTIH a3al0bIHA OKEJICTIH ayblp aybUIIIapYyaIlbUIbIK TEXHUKACHIH KOJIJAaHy MbICAJIAAphl KEeNTIPUII.
MyHnpaii KyOobutbicTap ToIbIpaKThIH Cy JKOHE aya peKUMIEpiHe Tepic acep eTei.

Makanana coHbIMEH Katap opTypii OMBIpTKAChI3AApIbIH, O13iH Karaiia >kayblH KYpPTTaphl-
HBIH OMIpJIiK [UKJIIHE TIKEJIeW acep eTETiH MPOoLecTep Typasbl alThUIAIbl, OHTKEHI OMapblH eMipi
TOMBIPAKTHIH JKOFApFbl KaOaTTapbIHBIH JkKafjaibiHa OailmaHbicThl. COHBIHIA OpPBIHIANIFAH 3€pPTTEY-
JIepAiH KOPBITHIHABICH OOMBIHINA KOPBITHIHABI YCHIHBIIIBI.

Tyiiin ce3aep: monvipax buomacei, JHayblh Kypmmapwvl, OUOUHOUKAMOPAAp, 0ald MONbLIPAK-
mapwl, e2icmik monvipakmap, monsipaxmuiy /lecpadayusicol, mabuzu cokanap.
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BIOINDICATION OF STEPPE AND ARMABLE SOILS OF
AKTOBE REGION USING EARTHWORMS

Abstract

This article examines the current state of steppe and arable soils in the Aktobe region, taking into
account the deterioration of their habitat conditions for soil organisms. The physical and physico-
chemical parameters of the soil, as well as the density of earthworms per square meter, are analyzed
in order to conduct a comparative analysis between different types of soil. The structural diversity
of soils is also discussed and a forecast of their fertility is made based on the data obtained. These
studies were conducted on steppe and arable soils of the Martuk district of Aktobe region in the
summer-autumn period of 2022-2023. To determine the mechanical composition of the tested soils,
the method of N.I. Savvinov was used using a standard set of sieves and dry sieving. The
accounting of earthworms was carried out by the method of manual sampling according to the
methodology of M.S. Gilyarov's zoological sites. On the arable soil there was found vegetation
represented by zopnik-typchak-kovyalk association, where the composition of plants includes Stipa
lessingiana Trin et. Rupr., Festuca valesiaca Gaudin. and Phlomis tuberosa L. The main changes in
soil properties are manifested in their mechanical condition. Comparing the composition of steppe
and arable soils it was found that the content of agronomically valuable fraction decreased due to
the increase of microaggregates.

Within the scope of this study, certain findings are outlined: for instance, following the harvest
and removal of stubble in cultivated fields, there is a rise in the temperature of the topsoil layers,
disturbing its thermal equilibrium and potentially causing desiccation. Additionally, examples were
provided regarding the utilization of large-scale agricultural machinery, resulting in soil structure
degradation, heightened presence of dust particles, and reduction in pore spaces. These occurrences
have adverse effects on both the soil's water retention capacity and air circulation patterns.

The article also mentions processes that directly affect the life cycle of various invertebrates, in
our case earthworms, since their life depends on the condition of the upper layers of the soil. At the
end, a conclusion is presented based on the results of the completed studies.

Keywords: soil biota, earthworms, bioindicators, steppe soils, arable soils, soil degradation,
natural plow.

BBEI[eHI/Ie. HpI/I MNpOAODKUTCIILHOM W HMHTCHCHUBHOM JKCIUTYATHUPOBAHUUW IMOYBLI B CCJIIBCKOM
XO3SIICTBE MNPOUCXOAAT 3HAYUTCIbHBIC U3MCHCHU eé (1)I/I3I/I‘ICCKI/IX U XUMHUYCCKUX XAPAKTCPUCTHUK,
B TOM YHCIIE€ T€X, KOTOPbIE ONPEEISIIOTCS €€ CTPYKTYpOil. DTO MPUBOAUT K YXYALIECHUIO YCIOBHIA
JUISL JKU3HW TIOYBEHHOM OWOTBHI M YCWJICHHIO TPOIECCOB BOJHOW 3pO3UMU M3-3a (HU3HUYECKOM
JleTpajaluy OYBhI.

HBY‘IGHI/IG U3MEHEHHUH B COCTAaBE M CBOMCTBAaX MOYBEHHBIX arperaTtoB Npu MHTCHCUBHOM 3CMJIC-
MOJIb30BAHUN BAa)KHO M3-32 HETaTHBHBIX MOCJEICTBUN, CBSI3aHHBIX C HEA(PPEKTUBHBIMU METOAAMHU
3eMJICAEINS U €KErOAHOM BCHAIIKOM YEPHO3EMOB. JTH MPOLECCHI BHI3BIBAIOT Pa3pylI€HUE PaCTH-
TEJNBHOCTH, YXYAIICHHE BOAHO-(PU3MUECKUX XapaKTEPUCTHK MOYBBI, HAPYIICHUE BOJHOTO PEeKUMa
U ycuieHue 3po3ud. s 3pPeKTHBHOTO yrpaBieHUs 3eMeIbHBIMUA pECYypcaMu HEOOX0AUMO TTOHH-
MaHHUE MPOIECCOB B MOYBE U IMOCTOSHHOTO MOHHTOPHHIa €€ COCTOSHUS JJIsl MpeOoTBpalleHUs
Jerpajanuy U CTUMYJIMPOBAHUS BOCCTaHOBIEHUS [1].

buonnaukanus urpaetr KIOYEBYIO POJb B MPOrHO3MPOBAHMM W3MEHEHUN MOYBBI HAa PaHHHUX
JTamax Jerpajaiyu, 0COOEHHO MpPU JJTUTEIBHOM CEJbCKOXO3SHCTBEHHOM HCIOIb30BAaHUHU. JTOT
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METO/JI TIO3BOJISIET BBISBIATH BIUSHUE SKCTPEMAIBHBIX YCIOBUW M MPHUHUMATh MEPHI 1O JOCTH-
KEHHsI KpUTH4YecKoro coctosinus. Ha oOpaboTaHHBIX MMOYBaX MCIOIb30BAaHHE PACTUTEIBHOCTU Kak
MHAMKATOpa 3aTPYAHEHO, MOSTOMY BcE OoJblliee MPUMEHEHHE HAXOIUT 300J0TMUYECKUA MOHH-
TOPUHT, Te q0xkaeBbie yepBU (Lumbricina) BEICTYNAlOT HaAEKHBIMA OMOMHIUKATOPAMHU.

Jlis 0ecrio3BOHOYHBIX BaXKHBI COZAEpKaHUE T'yMyca, MEXaHHYECKHI CcOCTaB, BIAXHOCTh U
IUIOTHOCTH MOYBBL. B ecTecTBeHHBIX OMOIIEHO3aX M3MEHEHHUS 3TUX MapaMeTpOB MPOUCXOIAT MEN-
JIEHHO, BJIMSASI HAa TMOCTENEHHYIO TpaHchopMaiuio me3odayHbl. JloxkIeBble YepBH, Kak TJIABHBIC
JEKOMIIO3UTOPBI, aKTUBU3UPYIOT MUKPOOPTaHU3MBbI, YCKOPSIOT MUHEPAIU3AIMIO U a’pallrio, CIIo-
coOCTBYs (POPMHPOBAHUIO CTPYKTYpPHI TOUYBBl. OHU BBIMOJHSAIOT POJib "€CTECTBEHHOTO IuIyra',
MOAIEPKUBAs TUIOOPOINE M CTIOCOOCTBYSI BBICOKUM YPOKasIM.

[IpuBenemM kpaTko, YTO MOTYT A€NaTh JOKIEBbIE YEPBU C MTOYBOH [2-6].

JloxkeBble 4YepBH YIY4YIIAIOT a’palMio IMOYBBI IyTEM CO3JaHMsI XOJO0B, YTO CIIOCOOCTBYET
YBETMUEHUIO KOJTMUYECTBA MAKPOIIOp B TIOYBE.

KpyroBopor mnuTaTenbHBIX BEIIECTB B IOYBE CTUMYJIUPYET YpOXKailHOCTh, a YIydIleHHE
CTPYKTYphI TIOYBBI M BOJAOYEPKUBAIOIIAs CIIOCOOHOCTh CIOCOOCTBYIOT YCTOWYMBOCTU CEIBCKOTO
X035ICTBA K I3MEHEHHSIM KJIMMATa.

JloxaeBble YepBH UTPalOT KIIOYEBYIO POJb B YIYYIIEHUU IMOYBHI, aKTUBHO pa3jarasi MEpTBBIN
pacTUTENbHBIN MaTeprall U oboramas e€ MUTaTeIbHBIMU BEIIeCTBAMHU, TAKUMU Kak a30T, Gpochop u
kanuit. [Ipou3BoguMbIe MMM DKCKPEMEHTBI JIEJA0T MUTATENbHBIC BEIIECTBA JOCTYIMHBIMH IS
pacTeHUii U CIOCOOCTBYIOT YKPEIIJICHUIO BEPXHETO CJI0S TIOYBHI.

UepBHU ynydlaloT CTPYKTYpY HOUBBI, epeMeIInBasi OpraHndeckue U MUHepajJbHbIe BEIECTBA,
CO3/1aBasl YCTOMYMBBIC arperaTtbl W CIIOCOOCTBYS YIEPKAHUIO BIIATM M THTATEIBHBIX BEIIECTB.
bnarogapsi cBoeil akTUBHOCTH MOYBA CTAHOBUTCSI MEHEE IMOJIBEP)KEHHOM 3aMJIMBAaHUIO M 3PO3HH, a
TaKKe Jierde oopadaTbIBaeTCs.

Kpome Toro, moxaeBbie 4epBU CHOCOOCTBYIOT Pa3MHOXKEHHUIO TOJE3HBIX MHKPOOPTAaHM3MOB U
OMOKOHTPOJIIO, IOMOTasi CHUKATh MOMYJISALNUNA NAaTOTeHOB U Bpeautesneil. OHU TakKe ydyacTBYIOT B
CEKBECTPALIMU YTIEPOaa, YTO IOMOTaeT CMATUUTh MOCIEACTBHS U3MEHEHHSI KIIMMATa.

JloxeBble YepBH JENATCS Ha TPH TPYIIIBL: SMUTCHHBIE (KUBYIUE B TOJCTUIIKE U TMUTAIOIINAECS
OpraHMYeCKUM MaTepHalioM), SHJIOTreiiHble (KHUBYLIME B BEPXHEM CJIO€ MOYBBI U POIOIINE
TOPU30HTAJIbHBIE HOPBI) MU aHEKTHUYHBIC (pOIOIIHe TIyOOKHE BEPTHUKAIbHBIC XOHBI JJIA TOOBIYH
PacCTUTEIBHBIX OCTATKOB).

B cenbckoM X034iICTBE BCE TPU THUIIA UTPAIOT BAXKHYIO POJIb. DMUT€HHBIEC BUIbI AKTUBHO Y4acT-
BYIOT B KOMIIOCTUPOBAHUU. DHIOT€HHbIE U aHEKTUYHBIC BUJIbI OKA3bIBAIOT CYIIECTBEHHOE BIIMSIHHE
Ha ypOKaHOCTh W ILIOJOPOAME IMOYBBI, yaydlnas e€ TeKCTypy, a’paliio U BOAOYAEPKUBAIOIIYIO
CIOCOOHOCTh. BepTukanbHBIE XOIbI TAaKXKE CIHOCOOCTBYIOT TITyOOKOMY YKOPEHEHHIO PaCTCHHH,
YBEJIMUYNBas JOCTYMTHOCTh MUTATENbHBIX BEIIECTB.

Jlis ManblX CembCKOXO3SICTBEHHBIX (PepM 3HAYUTENTHHYIO pOJIb UTPAET BEPMHKOMIIOCTH-
poBaHMe, MpoLecc, B KOTOPOM SIUTCHHbIE YePBU MCHOJB3YIOTCS IS NMepepabOTKH OPraHUYECKUX
OTXOJIOB B yJOOpEHHE U MMOYBOYIYUIINTENb. BaXkHOCTH BepMUKOMIIOCTa 00YCIIOBJIEHA €r0 O0raThiM
COJIEp)KaHUEM IUTATENBHBIX BEIIECTB, B 3HAYUTEIHHOW Mepe 00ECIeUMBAEMBIX SKCKPEMEHTaMU
JOKEBBIX YEpBEH.

JloxkeBble uYepBH, PACIPOCTPAHEHHBIE Pa3IaXKUTEIN OPraHMYEeCKHX BEIIECTB, B OOLIEM He
3aBHCST OT COCTaBa PACTUTEIHHOCTH, HO U3MEHEHUS B KIIMMATE, CTPYKTYPE MOYBBI U METOJIaX CEIb-
CKOT0 XO3SIMCTBAa MOTYT CYHIECTBEHHO BJIMSATh HAa MX YUCICHHOCTb W pacmpeaeneHue [3, 4, 5].
Hcxons u3 3TuX (HakTOpOB, OCHOBHOM LIETBIO HAIIETO0 MCCIEA0BAHUS SBISETCS aHANu3 (PU3UKO-
XUMHYECKUX CBOMCTB MOYB C LIETBI0 CPABHUTEIBHOTO M3YYCHUS PA3UYHBIX THIIOB MOYB U IUIOT-
HOCTH JOXJEBBIX YepBei Ha KyOumueckuili MeTp. Mbl Takxke IIaHUPYEM IPOAHAIU3UPOBATH CTPYK-
TYPHBIA COCTaB CTEMHBIX U 00paOOTaHHBIX MOYB B AKTIOOMHCKON 00JIaCTH W CHAENATh MPOTHO3 MX
TUIOJOPO TSI
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Marepuanbl 1 MeTOAbI McciaeqoBaHus. VcciaenoBanue NpoBOAMIOCH Ha CTEMHBIX U 00pado-
TaHHBIX MOYBaX MapTyKCKOro paiioHa AKTIOOMHCKOI o0iacTu B TeueHue jera u ocenn 2022-2023
roaoB. [l onpeneneHnus MEXaHUYeCKoro coctaBa oy ucnodb3oBaica meron H.M. CaBBuHOBa C
MIPUMEHEHUEM THUIIOBOTO KOMIUJIEKTa CUT M CYXOro mpoceuBaHusi. VHBeHTapuzanusi T0XKIEBBIX
YepBel HMCTONHSJIACH, CIIOCOOOM PYYHOTO aHaJM3a MCIBITAHUM B COOTBETCTBUU ¢ MeTojmoM M.C.
I'anspoBa, UCTIONB3YS MPOOBI 300JIOTUIECKUX TIOMIAIOK.

JUis OLICHKH TOMYJSALUUU JO0XKAEBBIX UEpBE MOXKHO HCHOJB30BAaTh METOJ JIOMAThl, MOJCYET
HOPOK U TIOJICUET BHIOPOCOB.

PesyabTaThl uccienoBaHusa M ux obcy:xiaenue. VccienoBanue OMOMHIMKALIMK CTEMHBIX U
MAaXOTHBIX MOYB AKTIOOMHCKOW 00JIACTH C TIOMOINBIO JOXKAeBBIX 4yepBeil (Lumbricidae) BeIsSIBUIIO
3HAYUTENIbHBIE Pa3INuUs B UMCICHHOCTH U BUIOBOM COCTaBE 3TUX OPTaHMW3MOB B 3aBUCUMOCTU OT
THUIIA TIOYBBl U MHTEHCUBHOCTU €€ MCIOJIb30BaHUsA. Ha CTEmHBIX MOuYBax OBLIO 3aperuCTPUPOBAHO
0osiee BBICOKOE BUJOBOE pa3HOOOpasue U IUIOTHOCTh MOMYJSIIIMK J0XKAEBBIX YepBed, B TO BpeMs
KaK Ha MaxOTHBIX 3eMJISIX HAOJNI0aJoCh 3HAYMTENLHOE COKpAIleHHWE YKCICHHOCTH YepBed H
yYMEHbILIEHHE BUIOBOTO pPa3HOO0pa3usl.

UncneHHOCTh U BUJOBOM COCTaB JOXKICBBIX YepBel. B CTEMHBIX 3KOocHCTEMaX OBLIO BBISBIECHO
10 45 ocobeit Ha KBaJpaTHBIM METpP, YTO CBA3AHO C OJArONMPHUSATHBIMHU YCIOBHUSAMHU CPEIIbl, BKIIIOYAs
HaJU4YMe PACTUTEIBLHOTO TMOKPOBAa U JOCTATOYHOTO YPOBHSI OPraHMYECKOIO BEILECTBAa B IOYBE.
OCHOBHBIMH BHJaMH, OOHApYXKEHHBIMH Ha CTEHHBIX TouBaX, Obut Dendrobaena octaedra n
Eisenia nordenskioldi, koTopble JeMOHCTPUPYIOT BBICOKYIO) YCTOMYHMBOCTh K MECTHBIM KIIMMATH-
YECKUM YCJIOBHSIM U TUITY MTOYBBHI.

Ha oOpabGoTanHpIX MoYBax ObLa BBISIBJICHA PACTUTEIHHOCTH, MPEICTABJICHHAS acCOLHAlUen
30ITHUKOBO-TUITYaKOBO-KOBBIJIKOBOH, BKJIIOUaromeld Buabl Stipa lessingiana, Festuca valesiaca u
Phlomis tuberosa. [I1oTHOCTH pacTuTenbHOrO MOKpoBa coctaBuia 70—76%, ¢ BBICOTOI TpaBOCTOA
28-30 cm. OOGpaboTka TOYBHI yXyAIIaeT €€ CTPYKTYpYy, YBEIWUYWBAs TPYNIHPOBAHHBIC MAaCCHI,
CHUXasi JIOJI0 KOMKOBATO-3€pHUCTOM CTPYKTYpPBI, BOJOMPOHHUIIAEMOCTh U MOPUCTOCTh, a TAKXKE
YBEJIMUYMBAas COJIEpP)KaHWE MHUKPOArperaToB. YMEHbBIICHHE CBEXEro PacTUTEIbHOrO MaTrepuaa,
BBI3BAHHOE 3aMEHOM €CTECTBEHHOW paCTUTENbHOCTU KYyJIbTYypamMu, MPUBOAUT K YXYJALIECHUIO
CTPYKTYphI IOUYBBI, 0COOCHHO IOCIIe OCEHHETo cOopa yposKkasi, KOrjia OHa OCTAaeTCs He3allUIIeHHON
[6, 7].

Kpome Toro, Bo3aeicTBrE CEbCKOXO3SIMCTBEHHON TEXHUKH BBI3BIBAECT 3HAYUTEIIbHbIE U3MEHE-
HUS B TYMYCOBOM CJIO€ TTOYBBI, BKJIt0Uasi 00pa3oBaHUE TUTYKHBIX MOJONIB. AHAIN3 TIOKAa3aJl CHUXKe-
HUE JI0JIU arpOHOMHUYECKH LIEHHBIX (paKkIUil W yBETMUYEHHE MHKPOArperatoB B 00paOOTaHHBIX
MOYBaX MO CPABHEHUIO CO CTEITHBIMHU.

B 00paboTanHBIX MOYBax J0JsI arpOHOMHYECKH LIEHHBIX arperaroB cocrasiseT 10,8%, mpoTus
5,7% B ctenHbIX (Tabu. 1), 4YTO MPUBOIUT K CHIKEHHUIO MX cojaepkaHus Ha riyoune 0-40 cm mo
65,2% B oOpabortanHbix mouBax u 74,7% B crenHbiX. KoapuuueHT CTPYKTYpHOCTH Takke
Bapbupyercs: 2,96 Ha crenHeix M 1,87 Ha oOpaGortaHHbIx mouBax [8]. BaxkHo yuMTHIBaTH
COOTHOLIEHHE (PpaKIMii arpOHOMUYECKH IIEHHBIX arperaToB MPH OLEHKE COCTOSHUS TTOYBBI.

Tabmuna 1 — Aeporomuuecku yennvle acpecamvi nous AkmooOUHCKoU obaacmu

ITnacr, ®pakuu nouBkl (MM), %

M >10 10=7 7+5 5+3 3+2 2+1 1+0,5 0,5+0,25 |<0,25

Tlouswvr Akmrobunckol obracmu cmenHou 30Hbl
0-10 17,85 7,19 8,82 14,89 16,56 12,64 10,40 5,88 3,17
10-20 17,90 7,67 8,72 13,36 14,52 13,64 11,5 5,77 6,87
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20-30 14,15 7,12 8,81 13,68 14,63 13,66 7,77 11,89 6,92
30-40 26,90 6,82 6,84 12,61 11,70 12,35 7,97 6,85 7,10

Taxomuwie nouswvr Akmiobunckoil obracmu

0-10 27,44 9,94 10,44 12,17 11,3 10,9 11,44 12,2 3,90
10-20 16,99 8,99 8,78 8,20 10,9 8,9 10,68 12,2 15,56
20-30 19,10 8,77 7,44 8,44 9,9 9,9 8,77 11,44 13,55

30-40 22,6 7,54 8,59 8,63 7,66 7,20 8,66 13,69 4,98

Ha crenmnpix mo4Bax mpeo0yiagaloT KPYyMHbIE KOMKOBAThIE YACTHUIIbI, TOTJA KaK HA MaXOTHBIX —
YBEJIMUYMBAETCS COJIEp’)KaHNE MEJKUX MbUIEBUAHBIX yacTull. [locie mpekpaiieHus: Ucnoiab30BaHus,
OBIBIIIE TIAXOTHBIC 3€MJIM HAYMHAIOT MPOIECC CAMOBOCCTAHOBICHHS, MPU KOTOPOM KOPHEBBIC
CUCTEMbI 3JIaKOBBIX 3aMEUISIOT JETrpajlaliii0 M COXPAHSAIOT CTPYKTYpy IIOYBBI, yiydllas ee
BO3AYIIHBIM M TEIJIOBOM PEKUMBI. ITO CHOCOOCTBYET MPOPACTAHUIO AMKOPACTYLIMX PACTEHUH U
BOCCTAaHOBJICHUIO TTOUBEHHOM 3KOCcUCcTeMBI. JloxaeBrie uepBu (Lumbricidae), oOuTaromue B mMovBe,
UTPAIOT KIFOUYEBYIO POJIb B YIYUIIEHUH €€ CTPYKTYPHI, adpalliH U YBIAKHECHUU.

Uepes mepemMenieHHe OCTATKOB PACTUTENBHOIO MaTepualia B CBOM XOJABI JIOKIEBbIE YepBU
o0oTaImarT HIKHUE CJIOU TOYBBI JIOTIOJHUTEIHHBIMA OpTraHMYEeCKUMH BemiecTBaMu. OHHM Takxke
CIIOCOOCTBYIOT (DOPMHUPOBAHUIO CTPYKTYpPHl TIOYBBI, CHWKAIOT TATOTCHHYIO MHUKpPOQIIOpy H
o0oramaiT ee MUHEPAIbHBIMU 3JIEMEHTaMH.

JlesTenbHOCTh TOKIEBBIX uepBer (Lumbricidae) mpuBoAUT K 0Opa30BaHUIO KOIPOJIUTOB —
MOYBHI, IPOMIESAIICH Yepe3 UX MUIEBAPUTEIbHBINA TPAKT, YTO BBI3BIBACT 3HAUUTEIHHBIC H3MEHCHHUS
B e¢ cBoicTBax. OJHAKO M3y4YEHHE 3TUX MPOIIECCOB MOKAa HEAOCTATOYHO pa3BuTo. Ha mccneno-
BaHHBIX TAXOTHBIX TOYBaxX OBLIM OOHApYXeHBbl TPU BHIA JOXKIEBHIX uepBeil: Dendrobaena
octaedra, Eisenia nordenskioldi u E. Fetida, KoTopble IIMPOKO PacIpPOCTPAHEHHI B CTEITHOM 30HE U
UTpaloT BAKHYIO POJIb B IOUBEHHOM 3kocucteme(4, 11].

Tabnuma 2 - Pacnpedenenue 002c0esbix uepaeli Ha UCCied08anHblx yyacmiax nous ( Lumbricidae)

OO6acTh U3yUeHUs N
I'pyHTHI cTEMHOTO paiioHa, I'pyHTBI MaXxOTHBIX YYACTKOB
3K3/M° MECTHOCTH, DK3/M”
CyOmBekT
Dendrobaena octaedra 36 11
Eisenia nordenskioldi 9 7
E. fetida HET 2

Ha wuccnenoBaHHBIX ydacTkax mOYB OOHapykeHbl Lumbricidae, 9TO0 COOTBETCTBYET O0OIIIE-
NPUHATBIM TPEJICTABICHUSM O pa3HOOOpasuM MOKIEeBBIX uepBei. Ha cTemHbIX ydacTkax
3apEeTUCTPUPOBAHO MPHUCYTCTBUE 45 0cOOEH Ha KBaJIpaTHBIM METP, YTO COOTBETCTBYET OOBIYHOMY
OTPaHUYEHHOMY Pa3HOOOPA3HMI0 BUIOB B ITOW MECTHOCTH, YaCTO BCTpedaeTcs He Ooliee 5 BUOB,
BH3yaJIbHO MpejcTaBiieHo Ha nquarpamme 1 [11]. B To Bpems Ha maxoTHBIX ToYBax oOHapykeHo 20
oco0elt Ha KBaIpaTHBIN METP.
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PacnpegeneHve goXXAeBbIX YepBeN

[PYHTBI NMaxOTHLIX YHACTKOB MECTHOCTH, 3K3/Mm2 11

[PYHTbI CTEMHOTO paiioHa, 3K3/m2 36

0 5 10 15 20 25 30 35 40

E. fetida Eisenia nordenskioldi Dendrobaena octaedra Cybbekt m

Huacpamma 1 - Pacnpedenenue 002coesuix uepseti Ha Uccie008aHHbIX
yuacmkax noug (Lumbricidae)

Pacnipenenenue MOXAEBBIX 4YepBEd Ha CTEMHBIX M MAXOTHBIX [MOYBAX OTIMYAETCS HE TOJBKO
KOJIMYECTBOM, HO M BHUJIOBBIM COCTaBOM. Ha CTENHBIX MOYBaxX JOMHUHHUPYET BIIAroJIIOOUBBIN
Dendrobaena octaedra Bmecre c¢ Eisenia nordenskioldi, Torma kak Ha IIaXOTHBIX IHOYBaX
BCTPEYAETCS aJalTUPOBAHHBIN K KYJIbTYPHBIM YCIOBHUSIM U BbICOKOII0a0BUTHIN E. fetida.

JInst yBEeTMUEHHs] YMCIIEHHOCTH JIOKJEBBIX 4YepBel Ba)XKHO M30erarb WHTEHCHUBHOW 00pabOTKH
MOYBBl, MUHUMH3HPOBATh HCIIONb30BaHUE IUIYyra M YMEHBIIATh JABJICHHE Ha IOYBY, YTOOBI
n30exath €€ yroTHeHus. JKenaTenpHO NPUMEHATh TEXHUKY, OKa3bIBaIOIIEe MaJICHbKOE J1aBJICHUE
Ha TOYBY, IpuOeraTb K BO3/ENBIBAHUIO CYXHMX M OCYIICHHBIX Y4YacTKOB IOYBHL. Pacmmpenue
Habopa KyJibTyp, MOCTOSTHHBIE MACTOUINA U CHIEPAThI CIIOCOOCTBYIOT YBETMUYEHUIO OPraHHYECKOTO
BEIIIECTBA B I10YBE, YTO CO3/1a€T OJaronpHUsTHHIC YCIOBUS IS JI0XKICBBIX YepBEH.

3akiouenne. ccnenoBaHue Mokasano, YTO CENbCKOXO3SMCTBEHHAs JEATEIBHOCTh Ha MaXOTHBIX
NOJAX YXYAUIAeT CTPYKTYPY IIOYBBI, YBEIMYMBAECT €€ MCCYIICHHE M CHW)KACT YMCICHHOCTb
BJIAroJIIOOMBBIX JIOXKIEBBIX uepBeld. Ha mossix, ocraBieHHBIX 0e3 00pabOTKH, eCTECTBEHHAs PacTH-
TENBHOCTh U COXPAaHEHHE OCTATKOB 3aMEJUISIOT JETPaIalliIo, YTO CIIOCOOCTBYET BO3BPAILICHUIO YEPBEH.
JleTenbHOCTD JOXKAEBBIX YEPBEH YIIydllIaeT CTPYKTYPY U COCTaB IIOYBBI,  TAKKE €€ adpaLyIo.

HccnenoBanue MOATBEPIMIO BaXHOCTh JOXAEBBIX YepBe Kak OMOWHAMKATOPOB COCTOSIHUS
MOYBBl B CTEMHBIX M MAaXOTHBIX 3eMJISIX AKTIOOMHCKOM oOmactu. Pe3ynbTaThl mokasanu, 4To B
YCIOBHSIX MHTEHCHUBHOTO 3eMJIC/ICIHS TOMYNALHUS JTOKACBBIX YEpBEH CHIDKACTCS, YTO OTPaKkaeT
JeTpaJalluOHHbIE TPOLIECCH], TAKHE KaK yXY/IIEHUE CTPYKTYpPbI MOYBBHI, CHUKEHHUE COJCPKAHUS
OpPraHUYeCKOTO BEIIECTBA M YMEHBIICHUE BOOYIEpXKUBAIOIIEH crocoOHOCTH. BoccraHoBieHne
YHCJICHHOCTHU J0XK/IEBbIX YEPBEH U yIy4llleHHe UX CPeAbl OOMTAaHUS MOTYT ObITh JJOCTUTHYTHI Yepes
ONITUMH3AIMIO aTPOTEXHUYECKUX METOJI0B, MUHUMH3AIMIO MEXaHUYECKOTO BO3CHCTBUS HA ITOYBY
Y TIOBBILICHUE YPOBHS OPTaHUYECKOTO BEIIECTBA. DTH MEpPhl OYAYT COCOOCTBOBATH YCTOHYUBOMY
HCTIOJIb30BAHUIO 3eMENIBHBIX PECYPCOB U MOBBIIICHUIO UX IPOJTYKTHBHOCTH.
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