DOI 10.31489/2022Ped4/49-57

90X 372.854

I".H. Xpubicoaesa, [.O. YKaxpimoexoBa”

Koowca Axmem Scayu amuinoazel Xanvikapanelx kazax-mypix ynusepcumemi, Typxicman, Kasakcman
(*Xam—xabaprapea apuanzan aemop. E-mail: gulzinat 99.11@mail.ru)

8-ChIHBIN OKYIIBLIAPBIHA «3aTTHIH arperaTTbiK Kyljiaepb»
3ePTXAHAJBIK ’KYMbICBIH BUPTYaJIIbl 3¢PTXaHa Heri3iHae OKbITYAbIH
NMeJaroruKajblK TajJaayJaapbl

COHFBI yaKbITKa JICHiH KAIBIKTBIKTaH OKBITY, CHIPTTail OKBITY, alllbIK OKBITY OCBI CEKiJIi OKBITY (hopMamapsl
ic JKy3iHae OeninOei kemai. bipak ka3ipri yakbITTa KallbIKTHIKTaH OKBITY ©31HIH MaHbI3IbIIBIFBL MCH KXKETTi-
JIirid gonenaeni. KanbIKTHIKTaH OKBITY JIETeHIMI3 — OKY TPOIIECi Ke3iHIe OKBITYIIBUIAp MEH OLTiM anymibliap
ayMaKTHIK aJIIAKTHIK Ke3iHIe 3aMaHayH aKMapaTThIK KOHE TeJIeKOMMYHHUKAIUSIIBIK TEXHOIOTHsIAPIbl KOI-
JlaHa OTHIPHIN OiniM amysl. Makaiana DaHAeMust KaFJailbIH/[aFbl 8-CHIHBIITHIH XUMUS [IOHIHE BUPTYaIIbI 3€p-
TXaHa apKbUIbI «3aTThIH arperaTThIK KYiIepi» 3epTxaHaiblK cabarbiH BUPTYAIIbl TYPAC OTKI3yMiH Meaarori-
KaJIbIK, TAIAayIapbIHBIH HOTIKEIEPi KAPaCThIpbUTFaH. FhlIbIMU 3epTTeyIep i )Kypri3yae cypak-Kayarn ofici,
OakplIay 9/1ici KOHE KYKaT Talaay dAiCTepi KOJAaHbUIFaH. Op 9MIiCTiH KOJIAHBLTY OapBICHI )KIHE apTHIKIIIbI-
JIBIKTApBI d/IiCTeMeTiK 0emiM/Ie TONBIKTal albuIbIn KepceTiareH. Takppbin OOMBIHIIA OKYIIBUIAPMEH XKYPTi-
3UIreH cayanHaMa MEH OHBIH KOPBITBIHABICH OepinreH. FruibiMu 3epTTey KyMbIChIH Jkyprizyre Kei3puiopaa
o6ubichl, YKanakopraH aynanbl, CyTTiKyIbIK aybutbiHBIH Ne 52 B. ApanGaeB aTbIHAarsl OpTa MekTeOiHiH 8 «b»
CBIHBII OKYIIBUIAPBI ANIBIH/IBL. 3ePTTEY HOTIKEIEPi asChIHIA OPTa MEKTEITE KAITBIKTHIKTAH OKBITY TEXHOJIO-
THUSCHI KE3IHIeTi BUPTYaIIbl 3epTXaHanap/bl KOJIAHY/IbIH apTHIKIIBUIBIKTAPhl MEH KEMIIUTIKTepiHe o1e0u
oty skacanbiaabl. COHMai—aK KallbIKTRIKTaH OKBITY (JOpMAaThIH MakganaralHga, MyFaitiM MeH OLTiM aryiibi-
HBIH TiKellel KapbIM—KaThIHACKI OOJIMAFaH(BIKTaH, KOIITETeH YIKBIMIBIK OKBITY 9IICTEPiH KOJIAHBII, cabak
OTiTyl THIMII AETCH KOPBITHIHIBI XKaCAIBIHIBL. 3epTTey OaphICHIHIA OApIBIK OKyIIbLIapasIH 90%—Fa KYBIFbI
BUPTYaJIIbl 3epTXaHAHBIH 6TE THIM1 €KEHiH )koHEe OoanakTa MeKTerTep e KoJiaHbIcTa O0TybIHA KapChl eMec
ekeHiH Oingipai. CayaqHama HOTHXKECiH/IE BUPTYaJabl 3epTXxana OiniM Gepy kyiiecinae GipiiaMa apThIKIIbI-
JIBIKTApFa ue eKEH/IIr aHbIKTaNIbIH b1, JKYpri3iireH meaarorukaiblk Tajaysiap Oonamak XHMust TI9HI MyFasTiM-
JepiHe KAIIBIKTHIKTaH OKBITY TEXHOJIOTMSICBIHA CYPAHBICTAFBI S1iCTEMENIK KYpas peTiHae HeMece BUPTYaJ bl
3epTXaHaHbIH aJFBIIAPTHIH TYCIHY/Ie KOMEKII KYpal PETiHe KOIIaHbUTYbl MYMKiH.

Kinm C93()€p.' HaHAEMUs mafﬂaﬁm}ma OKBITY, XUMUSL HSHi, KalllbIKTBIKTAaH OKBITY TEXHOJIOTUACHL, 3€PTXaHAJIbIK
ca6a1<, BUPTYaAJIJAbl 3€pTXaHa, cayaJiHaMa QﬂiCi, OKBITY QﬂiCTeMeCi, NneaarorukajiblK Tajggayliap.

Kipicne

KambIKThIKTaH OKBITY Ke3iHIAe MEKTen OargapiaMachblHIAFbl JKapaThUIBICTAHY IOHACPIH OKBITY ©Te
03eKTi Macee 6ombin Ta0suIagsl. Cedeli, 3epTXaHabIK JKYMbICTapbl Oananap Tikenel Ke30eH Kepil, KoJIMeH
ycTay apKbUIbI )Kacaybl KEpEeK, 0ChI PETTE KAIIBIKTHIKTaH OKBITY Ke3iH/Ie 3epTXaHAIBbIK )KYMbICTap/Ibl OPhIHIAY
KUBIHIBIK TyAbIpAbl. [lanmemus sxarnaiibiana Oananap yHiaepiHae KalIbIKTBIKTAH OKBIFAHIIBIKTAH KOHE 3€p-
TXaHANBIK XYMBICTapbl TiKeJeH KapbIM-KaTbIHAC apKbUIBI JKacayFa MYMKIHIIUTIKTEPI KOK OOJIFaHAbIFbIHA
OalimaHBICTBI, O 3epTTey aca MaHbI3abl cunarta. Ochl OaFbITTa BUPTYaIIbl 3epTXaHAHBIH OPHBI €PEKIIIE.

Buaptyanabl 3eprxana — OyJ1 KOMITBIOTEP/Ie XUMUSIIBIK IIPOIECTEPIi MOJICIBIEYTE, OHBI )KYPTi3y IapT-
Tapbl MEH A1apaMeTpliepiH e3repTyre MyMKiHIIK Oeperin Oarmapnama. MyHpail OarmapiiaMa WHTEPaKTHUBTI
OKBITYIBI JKY3€I'€ achbIpy YILIIH epeKile MYMKIHAIKTEp *acaiabl. BupTyanapl 3epTxaHanapasl OKyLIbUIAPIbIH
KOMIIBIOTEPIIIK OarmapiaMaMeH e3apa 9pPeKeTTeCyiHiH TePeHIIrH CUIATTalThlH MHTEPAKTUBTUIIK JIeHIeHiHe
Kapai xikreyre 00abl.

Kemnreren 3eprreynepae XUMUSIIBIK BUPTYAIIbl 3¢pTXaHAHBIH SKCIIEPUMEHTTIK MaHbI3bl TYPajbl €rKeH-
TErKeT alThuIabl. XUMHSIIBIK OiTiM OepyJie XMMHUSUIBIK HBICAHAAap MEH IMpOoIlecTep/li aKapaTTaHIbIpy
KOHE KOMITBIOTEPIIIK MOJIETIBICY/ € XUMUSUIBIK SKCIIEPUMEHT epeKIlle OPbIH allajabl. BUpTyamibsl skcriepuMeHT
JKoHE OHBIH TYpJiepi Typaisl E.Sl. Apmanckuii MeH A.A. benoxBocToB e31epiHiH 3epTTeyNIepiH KyprisreH [1].

XUMUSITBIK 9KCTIEPUMEHT — OYJI XHMUSUTBIK MPOIECTEP MEH KYOBUTBICTapAbl KOPCETETIH XUMISUTBIK K-
CHEpUMEHTTIH Oip TYpl HeMece KOMITBIOTEPIIIK TEXHUKAHbBI MOJIEIbICY/ Ie KOJJaHATHIH apHalibl Kypai. Bupry-
anapl 3KCIEPUMEHT eIIKaHAal >Karjaiga XUMUSIIBIK—TIPAKTUKAIbIK, 3€PTXaHANbIK >KYMBICTHl aJIMacTbIp-
MaMIpl, TEK HET13Ti MOH/1 TONBIKTBIPAIB [2].
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Buptyanapl 3epTxaHna apKbUTbl 0i1iM Oepy TEXHOIOTHSICH OapibIK O11iM anymblIapFa FEUIBIMA TYPFBIIAH
OJIapIbIH 3UATKEPIIiK KaObUIIAYbIH KEHEHTETiH KoHe OuTiMaepiH KeHEeHTeTiH JaF bl KAIBITacThIpanbl. Bup-
TyaJbl SKCIIEPUMEHTTEPI JKy3ere achlpy/Jarbl TEXHOJIOTHIAP MaHBI3ABI Macenenepain Oipi 6omapl. Bupry-
anjpl 3epTXaHagap MHTEPAKTUBTI AJIEKTPOHIIBI OKBITY )KOHE OKBITY OpTachl peTiH/Ie KapacThIPbUIA b, FEUTBIMU
SKCIIEPUMEHTTEP BUPTYaAIIbI HEMECE KAIIBIKTaH XKY3eTe achIpbLTysl MYMKIiH [3]. BupTyanas 3epTxanamapsi
KOJIIaHy O1JTiM alTyIbUiapFa €3 JaFAbLTIapbliH KOJIaHyFa jKoHE TAHBIMIIBIK KaOieTTepiH JaMbITyFa MyMKIHIIK
oepexi.

KambIKTBIKTaH OKBITY TEXHOJOTHSICHIHBIH apTHIKIIBUIBIKTAPhl MEH KEMIILTIKTEPl Typajbl KONTereH Fa-
TBIMIAp 3 3epTTeyiepiH KyprisreH. Meican periage, Ashish Pant KalIbIKTEIKTaH OKBITY TEXHOJIOTHSCHIHBIH
IIBIFY TapuXbl, Maiaa OOJMaThIH KUBIHABIKTAPHI TYpallbl 3epTTeyiep KyprizireH [4]. KambIKTeIKTaH OKBITY
TEXHOJIOTHSCHIHBIH apTHIKIIBUTBIKTAPEI MEH KEMIIUTIKTEP1 Typajibl HAKTHI AEPEKTEp KEeNTIPill, OHBI LICITY KO-
naperd JI.B. Ky3smuna KapacTeiprad [5]. Kazipri MeKTenTeri KambIKTHIKTaH OKBITYIBIH Maceleepi MeH 00-
namrarsl Typansl FO.H. 'opomko e3iHiH MakanaceiHna OapbIHINA alllbIN JKa3bll, 3epTTey JKyprisreH [6]. Olga
Yarovaya, Larisa Yarovaya and Elena Bogatskaya Oykin anemzae asik-acTbl maiiga 0oiFaH KOpOHaBHPYC HaH-
JEMHSACH Ke31HeTi KAIIBIKTBIKTaH OKBITY JKOHIHJIE KapacThIPbII, JICTYPJIi OKBITYMEH CalbICTHIPY JKYPIi3reH
[7].

XuMmusl TIOHIHEH BUPTYajabl 3epTXaHAHBIH MPUHIHUNTEPI MEH MYMKiHAIKTEPl, BUPTyalasl 3epTXaHa-
JapApl maifanaHy, BUPTyalgbl 3epTXaHaHBIH AUJAKTHKAIBIK MYMKIHAIKTEpP1 .Typasibl KONTEreH FalbiMIap
3eprreynep xacayzna. FO.}O. ['aBponckas, B.B. Okcenuyk, E.O. KuyT e3nepiHiH « Xumusi ToHIHEH BUPTYaJIIbI
3epTXaHAJIBIK JKYMBICTap» aTThl MaKaJlachblH/a, XUMHS/IA BUPTYAIIbl 3epTXaHANBIK KYMBICTAPIbl KYpy KoHE
naiiianany epeKeNnikTepiH, BUPTyal sl 3epTXaHaHbl MaiifanaHy apKbpUIBl FHUIBIMH TaHbIM 9[iICHAMACHIH
urepy JKoHE 3epTXaHAIBIK JKYMBICTapAbIH Mbicanaapsid kentipred [§]. T.B. Hukxynuna, E.b. Crapuuenko Bup-
Tyanapl 3epTXaHaHBl TMaiaTaHylarsl OHBIH MPHHIMAINTEPI MEH MYMKIHIIKTEpl XOHIHIE KapacTeIpraH [9].
Norah Saleh M. Almugbil e3iHiH MakanacblHAa OpTa MEKTEIITErl BUPTYaJIIbl 3epTXaHa Typaibl kenripemi [10].

Kaszipri 3amanayu OiniM Oepy cTaHAapThl OLTIM alyIIBUIAPABIH TEK TCOPUSIIBIK OUTIMII eMec COHbIMEH
KaTap op TYpJ YFEIMAAp MEH oicTep/li KONAaHyAa Mmanaa 00JaThliH MoceelIep Al MenTyaeri Ky3bIpeTTUTiK-
Tep.i KAIBINTAaCTRIPYAb! Tajamn etei. OchiFaH OaiaHbICThl XUMUSHBI OKBITY 9JIICTEMECIH/Ie BUPTYaIIbI 3€p-
TXaHa YFBIMBI 6T€ ©3€KTi 0oJia Tycyie. MeKTenTepAeri KallbIKTHIKTaH OKBITY Ke31HAe KOJIaHBUIBII KeJle XKat-
KaH BUPTYaJJIbl 3epTXaHAaHBIH apTHIKIIBUIBIKTAPbl MEH KeMIITLTIKTEp1 JKoHE JIe 3epTXaHaNbIK cabak eTy OaphI-
CBIHJAFbl OKYIIBIIAPBIH KO3KapacTapblH KapacThIPy JKOHE MeJaroruKajblK Talay ©3eKTi Maocelenep Kara-
pBIHAA TYD.

3epTTey KYMBICBIHBIH MaKCaThl — KAIIBIKTHIKTAH OKBITY TEXHOJIOTHUSCHIHBIH apTHIKIIBUIBIKTAPhl MEH
KEeMIIUTIKTePiH KapacThIPy, OKY IIPOILECiHAE KOMAaHbUIATHIH THIMII KypaiiapMeH TaHbICY, )KOFaphla aTaliFaH
cypakrapra xayamn oepy >koHe BilimLand 31€kTpoHAbI OKy KypallblH aliaiansbli, 8 CHIHBINTHIH «3aTThIH ar-
peraTThIK KYHIepi» TaKpIpbIOBIHAAFEL BUPTYJIbl 3epTXaHAChIH HaliajaHny apKbUIbl €Ki CHIHBINTHI ChIHAKKA
aJIbIT, HOTWKEJIepiHe IMeIar T UKABIK Tajiay JKacay.

Makcatka Ko JKeTKi3y YIITiH Kelieci MiHAETTep OpbIHIAIIbL:

- Buptyanabl 3epTxaHaHbl alijaaHa OTHIPBIN 8-CHIHBINKA MPAKTHKAIBIK cabaK e TKi31Ii;

- Bwupryanapl 3epTXaHaHbl aiiana OThIpa MPaKTHKAIBIK Ca0aKThI JKYPri3y HOTIKECiHAe, OimiMrepiep-
TIH JIEHIeWiH eCenKe ajla OTBIPHIN, BUPTYAIAbl 3epTXaHAHBIH aPTHIKIIBUIBIKTAPE MEH KEMIIUTIKTEpl aHBIK-
Tajbl,

-« XKyprizireH FbUIBIMH 3€pTTEYJIEp HOTHXKECIHIE MeNaroruKaiblK Talgayiap >Kacajblll, cayalHama
JKYPriziii.

3epTTey 00beKTici: 3epTTey KYMBICHIH XYprizy Oapeickinaa Kei3putopaa obmbicel, XKanakopran ay-
nanbl, CYTTIKybIK aybUTbiHBIH Ne 52 b, ApanOaeB arbiHIarbl opra MekTeOiHIH 8 «b» CBHIHBIOBI ChIHAKKa
anbrHabl. CBIHBIN 3epTTey XKoHe OaKplIay TOOBI AeTeH eKi TomKa 0eliHAl. 3epTTey KYMBICH OapBICHIH/IA 3ePT-
Tey TOOBIHA TOCTYPi (hOpMAaTTaFhl 3ePTXaHAJBIK YKYMBIC, all 0aKbplIay TOOBIHA BUPTYAJIBI 3epTXaHAHBI Taii-
JaNlaHbII MPaKTHKAIBIK cabaK oTKi31Al. KalbIKTEIKTaH OKBITY TEXHOJIOTHACKHIH KaH—KaKThl KapacThIpa KeJje,
aJBIHFaH HOTIKEJEP Il Kope OTHIPHIT, BUPTYAJIBI 3epTXaHaHbBIH Oi1iM O6epy KyieciHaeri 6ipimamMa apTHIKIIBI-
JBIKTapBl aHBIKTAJIBIHIBL.

3epmmey a0icmepi

3epTTey HBICAHBI PETiHAC ATBIHFAH CHIHBII €Ki TOMKa OeJiHl. bipiHIi TonmeH AoCcTypi ¢popMaTTa Xu-
MUSLIBIK 3ePTXaHABIK KYMBIC JKaCaJIbIHCA, CKIHII TOMTCH XUMHUSIIBIK BUPTYAJIbl 3epTXaHa KOMETIMEH cabak
JKYPTi3UIIi. OTUITeH MpaKTHKAIBIK cabakK HeTi31HIe HOTWKEIIep aJIbIHBII, aKIapaTTap )KHHAKTAIBIHIEL.
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FrutbiMu 3epTTey KyMbICH OapbICHIHAA OKYIIbUIAPIAH aKnapaTTapAbl >KHHAYBIH HETI3r1 TepT oAiCiHIH
YIII 97Iici JKoHE cayaHaMa ofici KoimaHeuiapl. Cypak xayar o/ici, 6aKpuIay ofici, Ky>KaTTap/ bl Ty dic-
Tepi maiganaHbUIIIbL.

OMITepUKAJIBIK aKapaTTap/bl CYpaK ajly 9JIiCiH KOJIaHy apKbUIbl alajbl. Byl o/1ic ©3iHE TOH apTHIKIIIbI-
JMBIKTapbIMEH epekineneHeni. OHbIH apTHIKIIBUTBIKTAph: KOIT KapakaT Tajal eTinMensi, aMOebar, aablHFaH
aKmaparTapabl OHJeyre TEXHUKAIBIK KypalgapAbl Tauar eTneini. 3epTXaHaiblK ca0akThl oTy OapbhICHIHAA,
OKYIIBUIAPBIH TYCiHOETEH CypaKTapblH HeMece KbI3bIFYIIBUIBIKTAPBIH 01Ty MaKCaThIHIA CYpaK ajly ofiCiHIH
MHTEPBBIO (cyx0atT) ofici anmblHABI. By oficTiH epeKiieniri Korapblaa alThUIBII OTKEHJCH, MyFaliM MeH
OKYIITBI apachlHAa Tikelnel Oalmanbic opHaWAbl. OCHI FRUIBIMHU KYMBICTHI JKa3y OapbIChIH/IA, OKYIIIBI TYCiHOE-
TeH CYpaKTapblH MYFaIiMre cayall peTiHIe KOWBIM XoHe OyJI cypaKTapra MyFaiiMm OipaeH xayaOblH alTriai
ONICTIH epeKIlelNirine coiikec OapbiHIIA OarbIT—Oarmap Oepyi opbIHABI O0JbIN TaObLIaAbl. Taxkipubde OGapbl-
CBHIHJIA ca0aKTHI TYCIHTeH Oipak OaKpLIay YIIiH Je Kepi OaiaHbIc xKacar cyx0aT o/IiCiH NailaTaHFaH OKYIIThI-
nap ma 6ommel [11].

Bakpuiay afici apKbUIBI 3epTTey OapBICBIHAAFBI TONTapFra OeIiHreH OKYIIbLIApAbL, OIapAblH apachIHIaF bl
OOJIBIN JKaTKaH OUaJOrThl CHIPTTAil OaKplIay apKbUIbl Oaranay »KacalblHIbl. Bys oic OCBL FEUIBIMHU JKYMBIC
Ke3iHjeri eq THiMIl amicTepiH Oipi 00JIbI ecek Kartenecmneiimi3, cebedi OakbuIaymisl 3epTTey 00BEeKTICiH
TikeJel 03 Ke31MeH Kepil, KYJIaFbIMEH €CTy apKbUIbl 631HE KePEeK MONTiMETTep li TOMBIKTal KUHAKTAH aabl.
Byt omic 3epTTey HbIcaHBI PeTiHAE ANbIHFaH TONTAPABIH TYPJIl JKaFJaiaapAarsl ic—opeKeTiH, MiHe3—KYJIKbIH
3epTXaHAIBIK KYMBIC OapbhICBIHAA OOTYbl MYMKIH KayYIICi3[iK epexenepi Oy3blTybl OapbICHIHAAFB! OJapIbIH
ic—opeKeTTepiH TYCiHiN, Kepyre MyMKiHAiK Oepemi [12].

3epTTey OapbIChIiHIA MaliIanaHbUFaH TaFkl Oip 91lic — Kykat Taimuay omici. Kyxar tanmgay afici — Ko-
FAMJIBIK 9JIEyMETTIK KYOBUIBICTap/bl 3ePTTEY MaKCaThIHIAa HEMece 3epTTey OapbIChIHAa KYpBhUIFaH MIiHIET-
TepAi IIeNTy YIIiH, apHaibl akmapaT Ke37epiHeH KaKeTTI MaTepUaTaapAbl TaybIll, TAIIAM MaiaanaHy Oapbl-
CBIHA KOJIAAHBUIATHIH 3€pTTeY SiCiHiH Typi. KykaTrapasl Tangay omiciHae KalbllKa TYCHEereH (camaniblk)
JKOHE KaJIbIIIKa TYCKEH (camaiblKk—CaHABIK) 9icTep KongaHbuiaabl. Camanblk Tajjayga KyKaTrTap OKbUIBIIL,
OHBIH Ma3MYHBI JIOTUKAJIBIK OMJIay JKYHECIH NaijananbuIbI Ty CiHAIpiieai. SIFHU, cananbulbiFbl CyOheKTHBTI-
Jik (3eprreyminiy OiniMi skoHe KabineTi T.0.) jxarnaiira Tikesew OaiiiaHbICThI 00JbIT Ta0bUIaAB! [13].

Cayannama 9JIici aKmapart aimyJblH €H Kell Tapangas ofici. CayanHama XKyprizy Ke3iHJe cypanaThiH pec-
MOH/ICHT cayaJTHaMaHbI KYPri3ylli MaMaHHBIH KaThICybIMEH HeMece OHBIH KaThICYBIHCHI3 OpbIHAaiabl. Ka3zipri
yakpITTa cayaTHamMallap Kell jkKarjaiia OHJIAiH Type Kyprisineni. 3epTTey ®KYMBICEIHA COMKEC JKYPTi3ireH
«3aTThIH arperaTThIK Kyisiepi» TakpIpbIObIHAAFbl cayanHaMara 8 «by» chIHbIN OKyIbuIapbiHaH 13 kb3 Oana, 9
w1 Oana, Gapabirsl 22 Oama KaTeICcThl. CayaliHama 3epTTey HBICaHBI PETiH/IE aNbIHFaH €Ki TomKa Oipaeit oTki-
3inmmi. 3epTTTey 9/ici peTiHze aJbIHFAH cayalHaMa CypakTapbl 1-KkecTene KepceTireH.

«3ammuly azpecammulx KyuAepi» sUpmyanovl 3epmMXaHAIbIK HCYMbICbIH baganay

By cayanHama «3aTTBIH arperatThiK KYHIepi» BUPTyalbl 3ePTXaHAIBIK KYMBICHIH Oaranayra OarbIT-
TaJFaH 3epTTey )KYMBICHI YIIIH MOIIMET KUHAY KYpasibl 0oibin TaObuiaapl. bepinerin MamiMeTTepae HaKThI
aTBI-KOHIH OENTUIeydiH KaKETi MOK, Koliaa 6ap MamiMeTTep MIHAETTI TYpAe 3epTTey MaKcaThIHAH THIC KOJ-
JTAHBLIMAM BT XKOHE e KayarrOepyIn TYJIFa KYITUsl CaKTaJlaIbl.

l-kecTe
Cypakrap (TysFaiaslk MoTiMeTTED) .
JKayamn HycKkamapsr:
JKbIHBICHI: oien
Ep
Kacksr: 13
14
ToOsr1: Bakpiiay
3eprrey
Cypakrap (2 Geiim ) Kayan Hyckanapsr:
MekTen KypChIHIa XUMHUSIIBIK 3ePTXaHa MaHBI3bI POIT aTKApaJIbl JeT us
oltaiicer3 6a? JKOK
Ci3 BUpTYyasIpl 3epTXaHa KOCHIMITACEIMEH TaHBICCHI3 0a? ust
JKOK
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XMMUSJIBIK BUPTYAJIIbl 3epTXaHAMEH KYMBIC JKacall KopHiHi3 6e? st
HKOK
CiziH OWBIHBI3IIA TACTYPIIi )KOHE BUPTYaJ/Ibl XUMUSIIBIK 3epTXaHanap- us
JIbIH aiiblpMaIbUIbIFbl Oap Ma? JKOK
Bupryanapl 3epTxaHaMeH TaHbICKaH/A KbI3bIFYIIBUIBIFBIHBI3/IbI OSTKAH ust
JayHue 00J1bI Ma (Ci3 YIIiH )KaHAIIBULABIK 00116l Ma)? JKOK,
3epTaxaHaHbl BUPTYaJAbl TYPJE OPBIHAAFaH Ia KMBIHABIKTApP KOIl Ke3- ust
Jecti me? JKOK
JocTypii 3epTxaHajblK cabaKThIH ap THIKIIBUIBIKTAPbI us
KeIl Jien oiiaiicer3 6a? JKOK,
Bupryanapl 3epTxana 3amMaH Tanalbl ien oiialicei3 6a? ust
JKOK
«3aTTBIH arperaTThiK KYiiepi» 3epTXaHalbIK )KYMBICHI BUPTYaJIbl 3ep- usL
TXaHa apKbUIbl OHAl 9pi TYCIHIKTI 00JIIBI Ma? JKOK
AJIBIHFaH HOTIDKEJICP/I CAIBICTHIPY A aiiblpMaIIbUIBIKTap Oap ma? sl
KOK
Ci3niH OHBIHBI3IIA BUPTYAIIBI 3ePTXaHAHBIH KaXKETTLUIIr1 Oap ma? Hs
HKOK
Cabak GapbICBIHIA OTINTeH BUPTYaAbl 36pPTXaHATBIK XKYMBICTBI HETi3re ust
ayia oTheIpa OoJamaKTa HEeTi3Ti OKY KYpallbl peTiHAe Kepe amacel3 6a? JKOK,

3epTTey o/icTepiH KOphITa alTKaH/a, )KOFAPhIIa Al TEUTFaH 9/IiCTEP apKbUIBI XKUHAIATHIH HOTHKEIIED, all-
FaIlIKbl aKIapaTTap TaJlJlaHajibl, COJIaH COH KOPBITHIHBI XKacajia/ibl. 3epPTTCYHIiHIH OapiIbIK jKayanTapbl SFHH,
aHkKeTa, cyx0aT OnaHKiiepi aljgpIMeH TeKcepiielli, MaTeMaTHUKaJbIK JKaFbIHAH OHJIENe i )KOHE KaXeTTi Typ-
nepre OalIaHBICTHI TONTACTHIPBLIAIBI.

FruIpIMU 3epTTEY )KYMBICBIH XKYPri3y Ke3iH e KOJIaHbUIFaH 0apIibIK 9JIiC-TaCiIIep 3epTTeY KYMBICH Oa-
PBICHIH]Ia KOWBLIFaH MIHJIETTEP/1 iCKe achIpy/ia MaiiaanaHbULIsl. BUpTyanapl 3epTxaHaHbl MaigaiaHy apKbLUIbI
MPAKTUKAIBIK cabaK OTKi3iiin, cabak OaphICHIHAAFEl BUPTYaIbl 3epTXaHAHBIH apTHIKIIBUIBIKTAPEl MEH KEM-
nritikrepi Kapacteipbuiapl. BilimLand anekTpoHIpl OKy KypaiblHIAFbl 8-ChIHBIIKA apHAIFaH «3aTThIH arpe-
raTThIK KYWJIepi» TaKbIPBIOBIHIAFbl BUPTYaIIbl 3¢PTXaHAHKI Al 1aaHyAarbl HOTHXKEIICP HET131H/Ie eIaroru-
KaJIBIK TaJiayiap *Kacalipl.

Hamuoiceﬂep HCOHE MAKbLIlAYy

Kazipri 3amanfsl OiniM Oepy CTAHIApThl OKY TPOIECiH Kypy Ke3iHze OiliM alymbliap TeK TeOPHSUIBIK
OimiMIi FaHa emMec, COHBIMEH KaTap FRUIBIMA TaHBIMHBIH HETi3ri oficTepiH Ae urepyni tanam etefi. OckblFraH
0aiiTaHBICTHI, BUPTYANIbl 3epTXaHalap XUMHU IIOHIH NIPAKTUKAIBIK OKBITY/1a ©3€KT1 Macese OO0JIbII Ta0bLIa bl
Buptyanapl 3epTxaHanap Heri3ri 3epTXaHabIK cadak peTiHIe HeMece OFaH KOChIMIIIA 3JIEMEHT PETiH/IE XUMUS
MOHIHIH OKY OaFaapiaMachiHa €HeIl. Anaiina, Oip eCKepeTiH XarFaail BUPTyal bl 3ePTXaHAJBIK Ca0aKThIH TEO-
PUSUTBIK—O IiCTEMENIK HETi3Aepl TONBIKTal eHTi3inMered. HerizineH Ka3ipri yakpITKa IeiiiH « XUMUSIIBIK BUP-
TyaJibl 3€pTXaHa» YFbIMBIHBIH HAKTHI aHBIKTaMAachl KOK.

BipkaTap aBropsap TypreicbiHaH [14] BUpTyaspl 3epTXaHa IereHiMi3 3epTXaHalbIK ToxXipubdenepai Mo-
TleNbJIeyTe MYMKIHAIK OepeTiH Oarmapiama 60JbIT TaObUTa bl byFaH KOMIBIOTEPITiK OaFnapnamanap, 6armap-
JaMaJibIK KeIeHep, KOMIIBIOTEPIIIK aKnapaTrTap >KUbIHTBIFEI JKaTagbl. backa 3eprreyluiigep BUpTyasnsl 3ep-
TXaHaHbl, KAIIBIKTHIKTaH OKBITY KEe31HJIeTi CaHABIK aKnapaTTap/ibl Maiianany apKblibl dKacalbIHFaH, XUMHUS-
JIBIK, JKOHE (PM3UKAJIBIK 3epTXaHayiap Jien Tycinaipeni [15]. An rajapiMaapabiH Oip TOObI BUPTYaJbl 3¢pTXaHa
Typaibl: OYII OKBITY TIpOIIeCi Ke3iHJIer1 aKnapaTThIK JKyiie HeMece BUPTYyaIbl OiiM Oepy opTachl, OKy-9Iic-
TEMeliK, MPaKTUKAIbIK, aHBIKTaMaJbIK, OaKplIay-OKBITYy >KOHE OaKbUIay-TecTiiey MaTephajjapbl KipeTiH
Ky#e nen KapacTeipansl [16]. B.B. TpyxunansiH 6epren aHbIKTaMachl O0ibIHINIA, BUPTYalIbl 3epTXaHa «Bup-
TyaJzibl 3epTXaHa OarmapiaMasblKk—aKIapaTThIK KeIeH» TiKeneld TokipuOe apKbUIbl eMeC BUPTyaldbl TYpPAe
ToXiprOe XKYprizy apKbpLIbl HAKTHI 9pi TOJBIK aKmapaT aidyFa OoJlaTelH Oarmapiama.

Bipinmmi xkarmgaiina 0i3 amabIMEH 3epTXaHAIBIK KOHIBIPFBIMEH aliHAIbICAMbI3, OHBIH KypaMbIHA KipeTiH
Oackapy YIIiH KOJIaHBUIATHIH Oargapiamanap, Iudpiaay apKbUTbl allbIHFAH JEPeKTep, COHai-aK OailaHbIC
Kypanaapsl. ExiHmmi xaraiina 0apibiK mporecTep KOMIBIOTEP KoMeTiMeH MojenbaeHei [17].

FO.10. I'aBponckas meH B.B. OkceHuyk *oFapblaa alThUIFaH YFBIMAAPBI OipiKTipil, BUPTYAIIbI 3ep-
TXaHaHbI XUMUSIHBI OKBITY KE31HJIe KOMITBIOTEP/Ii Iaii1alaHbIl, BUPTYaJIbl 3epTXaHAHBIH HET13r1 (PYHKIUACHI
— XAMUSDIBIK OimiM Oepyae 3KCHepuMEHTTEpAl JKYPri3y Henm KapacTelpaisl. BuUpTyannmbl 3epTxaHaHbIH
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TEXHUKAJBIK )KYMBICBI: OaFrAapiiaMaliblk—aKIapaTThIK KypangapMeH, KOMIBIOTEPIIiK TEXHUKAMEH, TUIaKTHKa-
JBIK—Ma3MYH/IBI J)KOHE 9JTICTEMEIIK KypajgapMeH KaMTaMachl3 eriireH [18].

Buptyanapl 3epTxaHaMeH *KYMBIC jKacayAblH KOIITEI'€H apThIKIIBUIBIKTAphl 0ap:

1. 3epTxaHambIK )KYMBICTBI TOJIBIKTAH amMacThIpMaibl, ajaia KallbIKTBIKTaH OKBITY Ke3iHJle 3epTXa-
HaJIBIK KYMBICTBI 3KCIIEPUMEHT >KY3iH/Ie KepceTe ajaThlH, Ka3ipri yakbITTarbl KOl CYPaHbICKA M )KOHE TaHbI-
Mai caitt. On sxahannany ke3iHge O171iM MEH OKY JaFAbUIaphlH ayIUTOPHUSAA N1a, Ay JUTOPHsIIaH ThIC nepoec
TYpAE KoJAaHyFa MYMKIHJIIK O6eperi.

2. KoceiMiia peTiHae opekeT ereii. MbIcalibl, IKCIIEPUMEHT XKYPri3y Ke3iHae HIeKTeym Oipereit »xao-
IBIKTapFa KOJ >keTkizemi. On JereHiMi3 OKy OpBIHAAPBIHIA KONTEreH 3epTXaHaJbIK JKYMBICTapIbl Kacayra
pyKcar 6epmeiini, cebebdi, peakTUBTEp KOK HeMece oTe KayinTi. OChIHal 3epTXaHaIbIK JKYMBICTapAbl BUPTY-
aNJpl 3epTXaHa KOMETiMeH jKacaybIMbI3Fa O0JaIbl.

3. Buptyanasl 3epTXaHaibIK XXKYMBICTap KayilTi )KOHE ajliblH—alla JaiblHAAIMAaFaH, XUMISUIBIK YBITThI-
JIBIFBI JKOFaphI 3aTTAPMEH JIe JKYMBIC iCTeyTe MYMKIHIIK Oepei.

4. KapamaiibiM 3epTXaHaIBIK KYMbICTapaa OalikalMaiThIH, a3 MeJIepe KONJaHbUIaThIH, -2 CeKyHA
apaJbIFbIHA Naiia OOJIBIN KOFaJaThIH XUMUSITBIK, KYOBUTBICTAp/Abl, BUPTYAN bl 3epTXaHa apKbUIbLaHbIK Oali-
KayFa MYMKiHIK Oepei.

5. CoHBIMEH Katap, BUPTYal/bl 3epTXaHaHbl ayJUTOPHUsIA 1a KepceTyre 60adbl- Ol Iopicke KOChIMIIa
MaTepHaj peTiHAe TanThpMac MaTepual 00Iaabl.

6. YakpIT IeH pecypcTapsl YHEMIeyre MyMKIHIIK Oeperi. KaxkeTTi ke3ne HoTmxKenep i dIeKTPOHIBI
TouTara eHri3im, KetiH e mainasanyra 60m1abl.

7. Buptyannel 3epTxaHaHbl Halijanany Ke3iHe HOTHKEJIEp aBTOMATThI TYpAe KOMITBIOTEpre eHTi3iIei.
Ocpinaiima, yakbITThl YHEMIEHA1 )KoHe MYMKIH OOJIaThIH KaTelep MaibI3bIH a3anTaasl [19].

Bupryannpl 3epTxaHanslk ToKipuOenepi xKacayaa HHTEPHET KeliCiHAe KopceTireH OipHeme XuMHsI-
JBIK BUPTyalabl 3epTXaHajapApl maiiganmanyra Oonaapl. Mpeicansl:  Chemical EducationResearch
(http://group.chem.iastate.edu/), IrYdiumChemistryLab (www. chemcollective.org/vlab/vlab.php), VirtuLab
(http://www.virtulab.net), VirtualChemistryLaboratory(Virtualchemistry — http: //www.chem.ox.ac.uk/
vrchemistry/) [20-23].

Bipax Oy BupTyanpl 3epTXaHanapAblH KEMIIIJIri opblc TiTiHAe 60ybl. AN Ka3ak TUTiHAETT BUPTYaJabl
3epTxananapabl BilimLand caiiTel apKeiibl amybiMbizFa 0onanel. OHA2 Op CHIHBINKA apHAIFaH 3epTXaHanap
KepceTiiareH. byt 1o Ka3ipri yakpITTarbl KajlFbI3 Ka3ak TUTII BUPTYaJIbl 3epTXaHanap TONTACTHIPBUIFAH CailT.
CaiiTTa Ka3ak Tingi 23 XUMUSUIBIK BUPTYadibl 3€pTXaHa KapacThIPbUIFaH. 3epTTey JKYMBICHIHA TaHAaIbIHbIIT
QJIbIHFaH 8-CBHIHBINTHIH «3aTThIH arperartblK KyHiIepl» BUPTyaslbl 3€pTXaHAJbIK >KYMBICBIH Kacay Oapbl-
CBIH/Ia OKYIIBLIAp MYFaTiMiHIH KOMETIHCI3, JKeKe HKYMBIC jKacay KabijaeTTepiH apTThIpabl.

3epTTey HOTHXKECiHAE OaKbUIay SMicCiH Maiianana oTelpa, MbIHAHIAl Oaranayiap kacaublHabl. OKyIIbI-
Jap BUPTYaNbl 3epTXaHAMEH XYMBIC jKacaFaHJa epTiHAUIepAiH Kyinepine, dazanblK e3repicTepine, e3apa
opekeTTecyepine OaIaHBICTH JKeKe—KeKe OeifHe cabakTapasl Oencenmi Typae oTTi. OKymIsuiap op TakKbl-
pHIMara corikec 6ip—0ipiMEeH AMAJIOT KYPri3im, 6ap BIHTAIapBIMEH KYMBIC KacaFaHABIFbI Oaiikanasl. Bupty-
angpl 3epTXaHa OKYIIbUIAPABIH KbI3BIFYIIBUIBIFBIH apTTHIPYIa 6T¢ MaHbI3Abl OPBIHABI ANATHIHABIFE TaFbl 12
KOpIH/I.

FrumeiMu 3epTTey IiH HOTIDKECI 3epTTey HbICAHbI PETiH/IE aJIbIHFAH §-CHIHBII OKYIIbUIAphIHA cayaHaMa
JKYPri3y apKbLibl aHBIKTIBIHABL. CayamHamMa HOTH)KECIH TOMEHIET 1-CypeTTeH Kepe alaMbl3.

Bipinmi cyperre KepceTiareHei kambl Haibl3Fa MIaFbI )KybIKTaFaH1a ChIHBIN OKYIIbUIAPBIHBIH 90%
XKYBIFBL BUPTYAJIIbl 3epTXaHAMEH JKYMBIC iCTEyTe 63 KhI3bIFYIIBUIBIKTAPBIH OLIIipTreH skoHe eH Oip KyaHTap-
JIBIK JKaHAJIBIK 01, ISCTYPIi hopMaTTa 3epTXaHajbIK )KYMBICIICH aifHATBICKaH OKYIIbLIapAbIH BUPTYaJ bl 3€p-
TXaHAJBIK KYMBICKAa OH KO3KapacleH Kapall, BUPTyaJabl 3epTXaHaMeH JKYMBIC iCTeyiH OHai opi TYCIHIKTI
eKeHJITIH alThIM, OoJlalIakTa BUPTYaJAbl 3epTXaHAMEH JKYMBIC 1CTEI HEeTi3r1 OKy KypaJbl peTiHae KapacThl-
pyFa e37epiHiH KaKCH MiKipiH OL1mipyi.
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.H. Xbinbicbaena, '.O. XakbinbekoBa

1 cypak
3 cypak

8 cypak

10 11 12
cypaK. | eypak | cypak
mua | 9889 | 9,7 | 7,44 | 5033 | 91 |39,77 | 3648 | 4,86 | 96,36/ 1,75 | 99,03 | 99,96
mkok| 1,11 | 90,3 | 92,56 | 49,67 | 9 | 60,23 | 6352 | 9514 | 3,64 | 9825 | 097 | 0,04

1 cypak |2 cypak|3 cypak |4 cypak |5 cypak |6 cypak |7 cypak |8 cypak |9 cypak,

1-cypeT. «3aTThIH arperaTThlK KYHJIepi» BUPTYal bl 3epTXaHaAIIbIK KYMBICHIH Oaranay

Xumust ToHIHEH BUPTYaANIbl 3ePTXaHABIK KYMBICTAPBI TYPHIC OPbIHIAY OaphICHIHIA, OLTIM amybuIap
TaKBIPBINT OOMBIHIIA €CeNTep LIBIFapy, alTOPUTM MEH TEXHHKaHBI OEKiTy, XUMUSIIBIK SKCIIEPUMEHTTI OPBIH-
Jay, KypCThIH 3aHbUIBIKTapBIH UTePY, XUMISUIBIK IPOLECTEPIIH OKBITY OapbIChIHAAFbI OeJICeH/Il 00Ty TaF Ibl-
JapbIH JaMbITaAbl. AJlaiia, BUPTYaibl 3epTXaHaHbIH OapiblK alTBUFaH apTHIKIIBLUIBIKTAPBIH ECKEPreHMEH,
OHBIH J1a ©31He ToH KeMIILTiKTepi 6ap. bipiHmn Ke3ekTe XUMHUSIIBIK 3epTXaHala PeaKTHBTEPMEH KYMBIC kKaca-
FaH Ke3xe OUTIHETiH 3aTTapAblH ©3iHe TOH KaCHEeTTEPiH ce3iHe anmaiinbl. OChl CeKUTAl epeKIIemiKTepai KOM-
MBIOTEPIIK rpadka OKyIIbLIApFa )KeTKi30el 1. EKiHIIIeH; XUMHSIIBIK 3epTXaHaJIbIK dKYMBICTap/bl Kacay Ke-
3iHJeri, OapibIK TpUOOpIapMEH JKOHE anmapaTypaMeH OaillaHbICTBIH OONMMaybl. Y IIIHIIICH, OYJT 9pUHE MY-
FaJIIMHIH TOJIBIKTall KaJIaFalaybIHCHI3, OLTiM ITyHIBUIApABIH KBI3METTI TOJNBIKTAl aTkapa anmaysl. LIbraTeiH
KOPBITHIH/IbI, BUPTYAIIBI 36pTXaHAHBIH @PTHIKITBUIBIKTAPHl MEH KEMIILTIKTEPIH €CKepe OTBIPHIN, KAIIBIKTHIK-
TaH OKBITY MPOIIECIHIET] EPEKIIETIKTEp MEH TajanTappl €CKepyiMi3 KaKeT.

Kopuvimuinowst

8-CBIHBIN OKYIIBUIAPBIHA XUMUS TOHIHEH BUPTYaJlibl 3epTXaHaHbI HaljanaHy apKbUIbl «3aTThIH arperar-
TBIK KYHJIEp1» TaKbIpbIObIHAA AKYPII3UINeH ca0aKThIH IeIarorMKaIbIK Talaaysiapbl KapacThIpbuULabl. OTaHIbIK
JKOHE IIET eNAIK FaJbIMAapAbIH €HOeKTepine 9ae0H Moy ap XKYPri3ijin, 3epTTey ) KYMbICHI HET131H1e MbIHaH-
JIail KOPBITBIHBI JKACAJIBIHABL:

1. Buptyanasl 3epTxaHa A9CTYpili 3epTXaHa/laH ©3iHe TOH NPUHIUIITEPIMEH epeKIIeICHE ],

2. KambIKTBIKTaH OKBITY TEXHOJOTHSCHIH MAiIaaHbIl BUPTYAIBI 3epTXaHaMEH JKYMBIC JkacaraHa Oi-
JiM aJrymibiFa Oenriigi Oip qopexene epKiHaik Oepinesni, yaKpITTa IIeKTey OOIManIbL;

3. Kasipri 3aManfbl HHTEPHET—PECYPCTAPbIH TUIMAI MaiIaTaHbIIl, BUPTYaIIbl OpTata KOJAaHyFa MyM-
KiHJiK Oepeni;

4. Buptyanapl 3epTXaHaHbIH €H THIMII 9iCi HIbIFapMaIlbUIBIK 13/ICHICKE KOII Ha3ap ayAapbLIajbl.

orapeiga alThUIFaH KYMBICTapAbl JKacay Ke3iHIe OKy MpOLECiHAEri KY3BIPETTUIIKTEp i iCKe achIpy-
JIaFbl OCITICEH]Il JKOHEe UHTEPAKTUBTI OKBITY (popManapbl eHri3iii. XUMUSHBI OKBITY Ke31He HAKThl HOTH)KEH1
Kepyre MyMKIHJIIK OepeTiH BUPTYyaJibl DKCIIEPUMEHT, O1TIM aJTyIlIbiFa 3epTTENETIH MPOIeCTep MEH KYObLIbIC-
Tap.bl TEpEeHiHEeH TyCiHyre MyKiHaik 6epeni. Ocbl MoceneHi wemryne Ne 52 b. ApanbaeB aTblHOaFbEl OpTa MEK-
TeOiHIH 8-CBHIHBIOBIHIA «3aTTaplblH arperaTThlK KYHIIepi» TaKbIPHIOBIHIA BUPTYaIbl 3€PTXaHAIBIK cabarbl
oTKi3ui. BupTyanapl 3epTxanaMeH KyMbIC jkacay OapbIChIH/a OKYIIbUIAPFa TOMIIEH OPbIHJANATHIH TATICHIP-
Manap Oepinzi. OChI 9miCTiH apKachlHIa OLTiM aTyIIbUIap TEK )KeKe eMec, TOTIEH aKblUIAACy apKbLTbL, 3epTXa-
HAaJIBIK )KYMBICTBI KOPFAIl IIBIKTHI.

3epTTey )KYMBICBIH/IA CypaKk—Kayar, OaKpuiay, KyKaT Tajuaay, cayalHama o/icTepi KOJIIAHBUIBIIN, OKY-
MIBIJIADMEH THIFBI3 JKYMBIC JKacanblHabl. Cabak OapbIchiHIA mMaiima OonFaH Macenenepi IIemryae Cypak—
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JKayarl 9JIICiHIH KeMeri Kemn OOJIbl, OKYIIBUIApAbIH ca0aKkka KbhI3BIFYIIBUIBIFBI )KOHE TYCIHIEHJIIr OakpLiay
9JTici apKBUTBI CHIPTTAil OakpLTam OaramaHabl. CayarHama 9/1iCi OCHI FEUTBIME 3€PTTEY )KYMBICHIHBIH HOTHKECIH
anyna KongaHbuiabl. 3eprrey HoTwxkecinae 90% >KybIK OKyLIbUIAp, ©34CPiHIH BUPTYalAbl 3€pTXaHANIbIK KY-
MBICTapFa KbI3bIFYIIBUIBIKTAPBIH KOPCETTI. «3aTThIH arperaTThiK KYHIepi» BUPTYalIbl >KYMBICHIHBIH apThIK-
MIBUTBIKTAPBIH KapacThIpa Keje, BUPTyalbl 3epTXaHaHbIH cabaKThl OHAi TYCIHyre MyMKIiHIIK O€peTiHIiTiH,
arperarThiK KYWJepi op TYpJIi 3aTTapbIH MOJEKYNIANbIK MIIIHIEPIH Kope OThIpa, Oonamakra Oefioprannka
JKOHE OpraHuKa KypCcTapblHAa Ke3AeCeTiH KMbIH MaTepHajiapbl *KbUIJaM TYCIHIN, KapacThlpyJa CEnTiriH
THUTi3€/li IeTeH TYKBIPBIM >KacaJbIH/IbL.
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Ieparornyeckuii aHaJIN3 N3yYeHHs JJA00OPATOPHOIT padoThI
«ArperatHblie COCTOSIHUA BellleCTBA» JIA yyanuxcs 8 kiacca
Ha 0a3e BUPTYAJIbHOII JJadopaTopuu

Jlo HenaBHEro BpeMeHH Takue GopMbl 00ydeHNs, KaK JUCTaHIMOHHOE 00yueHHe, 3a09H0e 00ydIeHUE, OTKPHI-
Toe 00y4eHHe, MPAKTHYECKH He pasnuyanuck. Ho B HacTosIee BpeMs TUCTaHIHOHHOE 00yYCHHE JI0Ka3alo
CBOIO B&)KHOCTh U HEOOXOIMMOCTh. [INCTAHIIMOHHOE 00y4YeHHE — 3TO MOJIYYCHUE NPEIOIaBaTeIAMHU U 00Y-
YaIOMUMUCS BO BpeMs y4eOHOTO Ipolecca 3HaHHH C MCHOJIB30BaHHEM COBPEMEHHBIX WH(OPMAIMOHHBIX H
TEJIEKOMMYHHKAIIMOHHBIX TEXHOJIOT Uil IPH TEPPUTOPHAIEHOM pa3phiBe. B craThe paccMOTpeHBI pe3yibTaThl
Nearornueckoro aHajinu3a BUPTYaIBHOTO NPOBEICHHS Jab0paTOPHOro ypoka «ArperaTtHble COCTOSHHS Be=
IIECTBa» 4Yepe3 BUPTYaIbHYIO J1a00paTOPHIO 110 XMMHUHM 8 Kiacca B YCIOBHSX MaHieMuu. [Ipu mpoBeneHuH
HCCIIeJOBaHMIT MCHIOJIb30BAIUCH CIICIYIOLINE METO/IBI: METO/IBI BOIIPOCOB M OTBETOB, KOHTPOJIS U aHAIIM3a [0-
KyMEHTOB. X0/ IPUMEHEHHUS 1 MPEHMYIIECTBA KaXKI0T0 METO/1a MOJHOCTBIO PACKPHIT B METOAMYCCKOM pa3-
nene. PaccMOTpeHbl aHKETHPOBAHHE YHAIIMXCS [0 TEME U ero MTOTH. B IpoBeieHUH HayYHO-HCCICI0BATEIIb-
CKoli paboThI ObLTH BEIOpaHH! yuamuecs 8 «by» kinacca cpenHeit mkonsl mMeHn b. Apanbaesa Ne 52 cena Cyrra-
Kyayk JKanakopraHckoro paiiona Kbi3puiopauHckoid obiacti. B paMkax pe3ysabTaToB HCCA€I0BaHUS MPOBE-
JIeH JIMTepaTypHBIH 0030p NPENMYIIECTB M HEAOCTATKOB UCIIONB30BAHUS BUPTYaIbHBIX J1a00paToOpHii pu suic-
TaHIMOHHOH TEXHOJIOrnH 00y4eHHs B cpenHeil mkose. Takoke ObLI ciesaH BBIBOJ, O TOM, YTO IIPU MCHOJIb30-
BaHHU JUCTAaHLIHOHHBIX (OPM OOYYeHHs, IOCKOJIBKY HET HEHNOCPEACTBEHHOrO OOLICHUsS y4uTesns u 00y-
YaIOIIErocs], IPOBEACHNE 3aHATHI C IPUMEHEHHEM MHOTHX KOJIJIEKTHBHBIX METOTOB 00y4eHUsS SIBIIETCS (-
¢dextuBHEIM. B xome mccnenoBanus okono 90 % Bcex ydammxcs 3asiBIIIM, 9TO BHPTyalbHAs JabopaTopus
o4eHb 3G QeKTHBHA, 1 OHU HE BO3pakaeT MIPOTHB €€ NCIIOIb30BaHN B IIKOJNAX B OyxymieM. B pesynbrare om-
poca BBISICHUIIOCH, YTO BUPTyaIbHas JIaOOpaTOpHst IMEeT HEKOTOPBIC IPEUMYIIECTBA B CHCTEMe 00pa30BaHus.
[IpoBeneHHBII TefaroruIecKuii aHaIN3 MOXKET OBITh MCIIONB30BaH B KAYeCTBE BOCTPEOOBAaHHOTO METOIUYEC-
KOT0 MOCOOMS B TEXHOJIOTHH IUCTAHLIMOHHOTO 00ydeHHs OyAyIINX Y4UTeNeH XMMHUU WM KaK BCIIOMOTaTellb-
HOE CPE/CTBO B IOHMMAHHH IPEIIOCHUIOK BUPTYAIbHON J1aO0paTopyy.

Kniouesvie cnoga: 00yueHne B yCIOBHUSIX NaHIEMHUH, IPEAMET XUMHHU, TEXHOJIOTHS AUCTAHI[MOHHOTO 00y4YeHHs,
71abopaTOpHBINA YPOK, BUPTyasIbHas J1a00paTopHsi, METO OIpOca, MeToAnKa 00ydeHH s, TelarOTHYEeCKUH aHa-
3.

G.N. Zhylysbayeva, G.O. Zhakypbekova

Pedagogical analysis of the study of laboratory work “Aggregate states of matter”
for 8™ grade students on the basis of a virtual laboratory

Until recently, such forms of education as distance learning, correspondence course and open learning practi-
cally did not differ. Butnow distance learning has proved its importance and necessity. Distance learning is the
acquisition of knowledge by teachers and students during the educational process using modern information
and telecommunication technologies with a territorial gap/ The article considers the results of the pedagogical
analysis of the virtual chemistry laboratory lesson «Aggregate states of matter» through a virtual chemistry
laboratory of the 8" grade in the conditions of a pandemic. During the research, the method of questions and
answers, the method of control and the method of document analysis were used. The course of application and
advantages of each method are fully disclosed in the methodological section. The survey of students on the
topic and-its results are considered. Students of the 8™ “B” class of B. Aralbayev Secondary School No.52 of
Suttikuduk village of Zhanakorgan district of Kyzylorda region were selected to conduct research work. As
part of the research results, a literary review of the advantages and disadvantages of using virtual laboratories
in distance learning technology in secondary school was conducted. It was also concluded that when using
distance learning, since there is no direct communication between the teacher and the student, conducting clas-
ses using many collective teaching methods is effective. During the study, about 90% of all students said that
the virtual laboratory is very effective and does not object to use in schools in the future. As a result of the
survey, it turned out that the virtual laboratory has some advantages in the education system. The conducted
pedagogical analysis can be used as a demanded aid in the technology of distance learning of future chemistry
teachers or as an auxiliary tool in understanding the prerequisites of a virtual laboratory.

Keywords: pandemic education, chemistry subject, distance learning technology, laboratory lesson, virtual la-
boratory, survey method, teaching methodology, pedagogical analysis.
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To the question of choosing the best platform for distance learning

The article is devoted to the analysis of the advantages and disadvantages of the platforms used in the distance
education system of the Republic of Kazakhstan. The most popular distance learning platforms used by teachers
and students in schools, colleges and universities, namely such platforms as Zoom, WebEx and Microsoft
Teams have been examined. Having analyzed the features of these platforms described in IT-literature, the
author came to the conclusion that the most functional platform for conducting online-classes was the Microsoft
Teams platform, which was also confirmed by the results of a survey among Karaganda students and school-
children. The survey involved 100 people aged 14 to 27 years, most of whom were university students (70 %).
At the time of the survey, 85 % of respondents were dissatisfied with the distance learning process, mainly due
to the poor Internet connection, as well as the low quality of the educational materials demonstrated by teachers.
According to the survey results, the platform Zoom turned out to be the most used platform for distance learning
chosen as the leading educational platform by teachers, while the students themselves preferred the Microsoft
Teams platform as the most convenient one for online classes due to easSy sign-in, the opportunity to save
learning materials and other useful services of the platform.

Key words: covid-19 pandemic, form of education, distance learning, distance learning platforms, the latest
technologies, wireless communication, videoconference, educational material.

Introduction

Nowadays, due to the presence of the Coronavirus pandemic all over the world most students and school-
children have to study at home distantly via a‘computer or other gadgets using different platforms, such as
WebEx, Microsoft Teams and Zoom. In this connection, the study aimed at determining the best platform for
distance learning is relevant and timely. The obtained findings would have implications not only on teaching
and learning practice, but also on choosing the best ways of organizing educational process in a distant format.

Literature Review

The choice of online distance education platforms is influenced by a number of factors. For instance, in
the literature, B. Chokri highlightsthe familiarity with the online distance platform as important for student’s
choice of distance education [1]. On the other hand, W.T. Chinyamurindi, B. Mahembe, T. Chimucheka and
E. Rungani [2] echoed by.A. Li, A. Islam and X. Gu [3] postulate that the extent to which an online platform
ensures interaction among online students was seem as useful and influences the use of online learning plat-
forms by students. According to L. Liu if the online platform addresses the learning needs of students it is
likely to be chosen or prioritized by students on distance education [4]. In support of this assertion,
M.As Almaiah, A. Al-Khasawneh and A. Al-Thunibat summarize factors influencing the choice of online plat-
forms for distance education as platform efficiency, usefulness, easy to use, reliability and content design [5].
On the other hand, students with disability or special needs choose the online distance platform based how
well they are supportive to addressing their special educational needs [6].

Experimental

The main research method used in the study was a cross-sectional survey through a questionnaire,
which was conducted among people aged from 14 to 27 years — those who have ever used one or another
platform for distance learning. These people were either in school, college or university at the pandemic
time. In total, the respondents had to answer 9 closed and open-ended questions voluntarily and anony-
mously.

The results of the survey were processed using mathematical and statistical methods as it ensured the
reliability of findings.
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To determine advantages and disadvantages of the mentioned above platforms, the following methods
were also used: analyzing, systematizing, generalizing information about practical usage of the tested plat-
forms with the aim to identify the best platform for distance learning.

Results and Discussion

The three platforms — Zoom, WebEx and Microsoft Teams — were studied in the research with the aim
of determining positive and negative aspects of their usage.

Zoom is a wireless communication service for organizing video conferencing, webinars, group chats. The
platform allows communication via video and / or audio communication. It can be installed on a computer,
tablet, or smartphone. Nowadays, zoom is used everywhere — in financial institutions, IT companies,
healthcare authorities, educational institutions — wherever you need to connect with remote employees, cli-
ents, listeners.

Zoom conferences are of two types:

e instant conferences, which are suitable when you need to hold a meeting at work, discuss a project
with performers or solve other urgent matters. The organizer enters the conference mode, sends
invitations to the participants, and they can use the link to access the event;

e planned conferences, which are suitable for online lessons, workshops, conferences. In this case,
the organizer sets the date and time of the meeting, specifies the topie, presets.the video and audio,
sends invitations to the participants by mail or in Zoom [7].

The advantages of the Zoom platform. First of all, screen sharing can be paused. In addition, you cannot
share the entire screen, but only individual applications, for example, enable a browser demonstration. In the
settings, you can give all participants the opportunity to share screens or turn on the restriction so that only the
organizer can do this. Zoom has a built-in interactive whiteboard that'can be shown to all participants of the
video conference. This function is actively used by teachers during lessons. You can record a video conference
and pause it at the right time. Then this video can be sent to colleagues or students who were late for the video
meeting or could not attend it.

The disadvantages of the Zoom platform. Some users call the increase in popularity of the service a big
disadvantage, as it can lead to malfunctions. Many users, including teachers, complained that before working
with Zoom, you need to spend time getting to know the application (complex interface). The platform is con-
ditional. For example, a conference cannot last more than 24 hours. Other restrictions depend on the selected
tariff plan.

Cisco WebFx is the best solution forithe problems connected to conferencing, meeting, and distant team-
work. You can conduct meetings online using a browser, desktop and mobile applications, as well as special-
ized Cisco applications. It works on the principle of Skype or Viber, only the emphasis is not on the commu-
nication of two people, but on several participants at once. Video communication is supported. The main pur-
pose of WebEx is working-level conferences, no matter where the employee is, it is important that he has a PC
or a phone with fast Internet access and can take part in a web conference [8].

The advantages. of the WebEx platform. The number of participants might be up to 100 people. There is
everything for beginners, plus'the opportunity to appoint alternative organizers and schedule appointments for
other participants.

The disadvantages of the WebEx platform. First of all, high Internet speed is required for the effective use
of the platform. Moreover, when there are a lot of people at the conference, the conference lags.

Microsoft Teams is a corporate platform that includes chat, meetings, notes, and attachments. It was de-
signed to compete with Slack. Microsoft Teams is the part of the Office programs, so if you have it installed,
then somewhere you can notice the name of this program [9].

The advantages of the Microsoft Teams platform. There is a place to store files for work. The platform is
supplied with the detailed manual in Russian. You can quite quickly organize an online conference. Video
conferencing is available in other apps as well, but in Microsoft Teams it is easy to schedule them through the
calendar, set up a notification within the platform or by mail, and quickly connect a student to a lesson or a
parent to a meeting, you just need to mention their name with @. This platform is convenient to distribute
tasks. You can also conduct a test, work with a digital board, share information from your screen without
leaving the application.

The disadvantages of the Microsoft Teams platform. The platform works with errors. It does not have the
casiest functionality. At the moment, the platform has become paid, unlike Zoom and WebEx. Due to the large
number of platform functions, it is not immediately possible to understand how it works.
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All the advantages and disadvantages of the distance learning platforms are shown in Table 1.

Table 1
Advantages and disadvantages of the platforms
Zoom Cisco WebEx Microsoft Teams
+ - + - + -
- screen sharing | - a conference - meeting partici- | - high Internet | - there is a place to - it does not
can be paused cannot last more | pants: up to 100 | speed is re- store files for work have the easi-

(complex inter-

than 24 hours people quired for the est functional-
effective use ity
of the plat-
form
- Zoom has a - you need to - the ability to - when there - the platform is sup-. | - at the mo-
built-in interac- spend time get- appoint alternate | are a lot of plied with the de= ment, the plat-
tive whiteboard | ting to know the | organizers people at the tailed manual in Rus=. | form has be-
application conference, sian come paid, un-

the conference

like Zoom and

turn on the re-
striction

pants

face) lags WebEx
- you can give all | - many users use | - the ability to - you can quite - the platform
participants the this platform, schedule ap- quickly organize an works with er-
opportunity to this leads to poor | pointments for online conference rors
share screens or | quality of work other partici-

- you can record
a video confer-
ence and pause it
at the right time

- video conferencing
in Microsoft Teams is
available in other
apps, but it is easy to
schedule them
through the calendar,
set up a notification
within the platform or
by mail, and quickly
connect a student to a
lesson or a parent to a
meeting, you just
need to mention their
name with @

- you can also con-
duct a test, work with
a digital board, share
information from
your screen without
leaving the applica-
tion

The second part of our research was devoted to the survey. People aged from 14 to 27 years took part in
the study. Most of them (37,3 %) were 18-21 years old (Fig. 1).
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® 14-16
® 16-18
@ 18-21

0,
18,6% @ 21-24
@ 24-27

Figure 1. Age distribution

Most of the respondents were university students — 70 %. Schoolchildren and college students made the
same number (over 15 % for each category).

85 % of the survey participants were studying online being unsatisfied with distance learning. Among the
reasons for dissatisfaction the following ones were mentioned: 29 % of tespondents could not aquire the nesec-
cary material because of the low Internet connection, 20 % emphasized that the'demonstration prepared by the
teacher was of poor quality, 19 % were thrown out of the platform a lotof times during classes, 17 % mentioned
disappearing picture and sound, 8 % could not loanch the offered platform at all (Fig. 2).

Platform preblems

® Low Internet connection m Poor quality of demonstrations
m Being thrown out of the platform m Disappearing picture and sound

® Problems with platform loancing

Figure 2. Platform problems

According to the result of the survey, the most used platform was Zoom, the last place belonged to Mi-
crosoft Teams (Fig. 3).
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Zoom 93%

Webex 91%
Microsoft Teams 86%
L 4
Figure 3. The platforms used by the respondents %
Knowing that the platform to be used is usually offered by a teacher, we a: about respondents’ pref-
erences for the platform. The first place was taken by the Microsoft Team: ig. 4).

*

@® Zoom
@ Webex

@ Microsoft Teams

@xgure 4. Preferences for platforms
Most of the respondents

dered it as a plus of Microsoft Teams that this platform had tools for learn-
ing, the entrance to.th was easy, and materials for learning were saved (Fig. 5, multiple choice was
possible).

3%

19%

easy platform entry 20%

never/rarely got kicked out of 14%

the program :
a lot of helping tools 205

creating a team is more
convenient than in other 5%

programs [} 10 20

Figure 5. Advantages of Microsoft Teams
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Conclusions

Having analyzed advantages and disadvantages of the 3 platforms described in IT-literature, we con-
cluded that the best platform for training, organizing conferences and meetings was Microsoft Teams. It was
confirmed by the results of the questionnaire — the Microsoft Teams platform was chosen by the respondents
as the best and most comfortable one due to easy entrance to the platform, the opportunity for storing educa-
tional materials, the plenty of assistant tools for the teacher and students.
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8 0030p Cisco WebEx meetings [DnexTponnslii pecype]. — Pexum mocrtyna: https://ru.ditching.eu/obzor-cisco-webex-meet-
ings/.

9 Microsoft Teams — 4T0 3a mporpamMMa W HyXHa JII OHa? [DIeKTpOHHBIH pecypc]. — Pexxum mocrtyma: http://virtma-
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B.A. bypmucrposa

KambIKTHIKTaH OKBITY YLIHH €H KaKChl MJAT(OPMaHbI TaHIAay TYPaJibl

Makanaza enimi3zeri KambIKTEIKTaH OLTiM Oepy KylieciHie KOJNIaHBUIATHIH TUaT(opManapIbH apTHIKIIbI-
JIBIKTapbl MEH KEeMUIUTIKTEpiH Tangayra apHanraH. OKbITYIIbUIAp, COHOAaNH-aK MEKTEeNTep, KOJUIeKAep MEeH
YHHBEPCUTETTEP/iH OiiM aylIblIapbl KOJIaHATHIH €H Y3IiK KallbIKTHIKTaH OKBITY IIaTopMajapsl Kapac-
TBIPBULIBI, aTamn auTkauga: Zoom, WebEx sxone Microsoft Teams. IT-one6uertepe cumaTTaiFal KalbIKTHIK-
TaH OKBITYFa apHallFaH IIaTdopMatapablH epeKIIeTiKTepiH Tajiai OThIPbII, MaKajla aBTOPbI OHJIAiH cabaK-
Tap/bI OTKI3y YIIiH eH QyHKiuoHanasl Microsoft Teams mardopmackl 60mbIT TaObLIAAbI A€T€H KOPBITHIH-
AblFa kemui, Oy Kaparanpl KanachblHbIH CTyAEHTTEpi MeH OiTiM alyliblIapbl apachlHIaFbl cayalHamMa HOTU-
JKeJIepiHiH Herizinae pacranapl. Cayannamara 14-27 xac apanbirbingarsl 100 agaM KaTbICThI, ONapbIH KO-
HIITIT K00 ctyneHTTepi 6omasl (70 %). CayanHama Ke3iHIe peCIOHICHTTEPAIH 85 %-bI KAIIBIKTHIKTAH OKBITY
IIporeciHe KaHaraTTaHO6abl, ce6edi HHTepHEeTKEe KOCHUTYIbIH HAalIapJIbIFbIHA, COHIal-aK OKBITYIIEI KOPCETKEH
OKy.MaTepuajlapbIHbIH CcalachlHBIH TOMEHIIriHe OaiinansicTel. CayaaHama HoTIKeIepi OOMBIHIIA KallbIK-
TBIKTaH OKBITY YIIIH OKBITYIIBUIAP €H KOl MaiiajaHpuaTelH Zoom IuiaTopMacklH Herisri miatdopma pe-
TiH/E TaHAAbl, aJl CTyJeHTTepAiH o31epi Microsoft Teams mnardopmackiHa Kipy OHAil, OKy MaTepralgapbiH
CaKTay MYMKIHJIIT1 KoHe I1aTdopMaHbIH 6acKa Ja maiiiansl KeI3MEeTTepi apKachlHAa OHJIAH PeXUMiHAe cabak
OTKIi3Yy YIIiH €H BIHFAIJIBI 1en CaHalIbl.

Kinm ce30ep: KOBUITIK MaHIAEMUs, OKBITY ()OPMACHI, KAIIBIKTHIKTAH OKBITY, KAIIBIKTBIKTaH OKBITY IIaThOp-
MaJiaphbl, )kaHa TeXHOJIOTHUSIIAp, CHIMCHI3 OaiIaHbIc, OciiHe KOHPEPEHIUS, OKY MaTepUabL.
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K Bompocy o Bbi0ope gyuniei miaT@opmspl 1 JUCTAHIMOHHOTO 00yUYeHH sl

CraThsl IIOCBSIICHA aHAIN3Y MPEHMYIIECTB U HEAOCTAaTKOB IIaT(QOPM, HCIIOJIb3YEMBIX B CUCTEME JMCTaHIIU-
oHHOro oOpa3zoBanus Pecyonnku Kasaxcran. beum paccMoTpensl Hanbosee NOMyJsipHBIE IIaTGOPMBI IS
JUCTaHIIMOHHOTO 00yYeHHs, UCIIOJIb3yEeMble IIPETIOIaBaTeIsIMH, a TAK)Ke 00YJarOIUMUCS KO, KOJUTEKEH U
YHHUBEPCUTETOB, @ UMEHHO: Zoom, WebEx u Microsoft Teams. Ilpoananu3upoBaB 0COOCHHOCTH JaHHbBIX IUIAT-
¢dopm, onucannsie B [T-nmuteparype, aBTOp CTaThu MPUXOINT K BBIBOAY, YTO HanOosiee (PyHKIMOHAIBHON IS
MIPOBEICHHS OHJIAIH 3aHATHI ABIseTCs maThopma Microsoft Teams, 9T0 Taxke OBUTO TIOATBEPKICHO PE3YIIb-
TaTaMH OMpoca CPeu CTyIeHTOB 1 o0ydaroniuxcs T. Kaparanapl. B onpoce npussio ydactue 100 denoBek B
Bo3pacte oT 14 10 27 net, O0IBIIMHCTBO U3 KOTOPHIX ABISUINCH cTyAeHTaMu By30B (70 %). Ha MmomenT ompoca
85 % pecroHIeHTOB OBLUTH HEYIOBJIECTBOPEHBI MTPOIIECCOM TUCTAHIIMOHHOTO O0YUCHHS, IIIaBHBIM 00pa3oM, H3-
3a I10xoro MHTepHeT-CoeJMHEeHNs], a TAK)Ke HU3KOT0 KauecTBa AEMOHCTPHPYEMBIX ITPeroiaBaTesieM yueOHbIX
MmarepranoB. CoriacHo pe3yibTaTaM oIpoca, Hanbosiee UCHOoNb3yeMoil miaTGopmMoii i TUCTaHIMOHHOTO
o0yueHus siBuiach miardpopma Zoom, BEIOpaHHAsE B KadyeCcTBE OCHOBHOW IperofiaBaTelieM, B TO BPeMsl KaK
caMy 00ydJaroIIuecs OTAaBAIM CBOe IpennoureHune miatgopme Microsoft Teams xak Haubosnee ynoOHOM It
MIPOBEICHHS 3aHATHI OHJIAIH Onaronaps JIETKOMY BXOJY, BO3MOKHOCTH COXpPaHEHHs Y4eOHBIX MaTePHAIOB 1
JPYTHM TIOJIE3HBIM CEPBHCAM IUTAT(OPMEL.

Kniouesvie cnosa: xoBunHas nagemus, popma o0ydeHns, AUCTAHIIMOHHOE 00ydeHNE, MITaTGOPMBI AUCTAHIIH-
OHHOT0 00y4€eHUsl, HOBEHIINE TEXHOJIOTHH, OECIIPOBOIHA KOMMYHHKALHU, BUICOKOH(DEPEHIINS, yIeOHbIH Ma-
TepHal.
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