NCHOJb30BAHUE BUPTYAJIBHON PEAJTBHOCTH B OBYUYUEHUU XUMUHN
nasko AK.H.. ITuprans JI.C.%, BetoxBocToB A.A.°
Email: Pirtan6115@scientifictext.ru

Yllunoro Kanna Huxonaeena — cmyoenm,
217upmahtb Hapwva Cepeeesna — cmyoenm,
®Benoxeocmos Anexceii Anexcanoposut - KaHOUOam nedazouteckux Hayk, OoyeHm,
Kagheopa xumuu u ecmecmeeHHOHAYUHO20 00pA3068aHUS,
Bumebckuii cocyoapcmeennuiii ynusepcumem um. I11.M. Maweposa,
2. Bumebck, Pecnybnuxa Benapyce

AHHOmMayua: 6 cmamve paccMampusarOmcs MemooudecKue acnekmuvl UCNONb308AHUA MEXHON02UN BUPMYATbHOU
peanvHoCmu 6 00YYeHUU XUMUL, NPUBOOAMCSA KOHKPEMHbLe NPUTONCEHUA U MEMOOUKA UX UCNOTb308AHUSL.
Knrwouesvie cnosa: obyuenue xumuu, supmyanvras pearsnocms, VR-ouxu, VR CHEMISTRY LAB, MEL Chemistry
VR.

THE USE OF VIRTUAL REALITY IN TEACHING CHEMISTRY
Shilko zh.N.}, Pirtan D.S.2, Belokhvostov A.A 2

IShilko Zhanna Nikolaevna — Student;
%Pirtan Daria Sergeevna — Student;
®Belokhvostov Aleksey Aleksandrovich - Candidate of Pedagogical Sciences, Associate Professor,
DEPARTMENT OF CHEMISTRY AND NATURAL SCIENCE EDUCATION,
VITEBSK STATE UNIVERSITY NAMED AFTER P.M. MASHEROQOV,
VITEBSK, REPUBLIC OF BELARUS

Abstract: the article discusses the methodological aspects of using virtual reality technologies in teaching
chemistry, provides specific applications and methods for their use.
Keywords: teaching chemistry, virtual reality, VR glasses, VR CHEMISTRY LAB, MEL Chemistry VR.

B Hacrosmiee BpeMs CYIIECTBYET MHOTO pa3MYHBIX TPAKTOBOK TEpMHHA BHUpPTyalbHas pealbHOCTh. Ho B
JaHHOW CTaThe HaMM OYAET WCIOJBb30BAHO CIIEAYIONIee MOHATHE BUpTyaubHOH peansHoct (VR) — 3to
WCKYCCTBEHHBIH MHp, CO3[JAaHHBI IIPM TIOMOIIM IPOTPAMMHO-TEXHHYECKUX CPEICTB, KOTOPBIA COCTOUT U3
MHTEpaKkTUBHBIX 3D-00bekToB 1 npocTpancTB. Ee riaBHOM 0COOGHHOCTBIO SIBISIETCS] TO, YTO B HEH I10JIb30BATEIb
MOJET He TOJIbKO HaOMI0JaTh 33 MPOUCXOSIIUMHI MTPOIECCAMH U SIBICHHSIMH, HO M aKTHMBHO y4aCTBOBaTh Ha HHUX
[1].

Hcnonp30BaHe BUPTYaIbHON PEALHOCTH NMPU O0YYEHHH OTKPHIBAET MHOTO HOBBIX BO3MOXKHOCTEH, KOTODBIE
CIIMIIKOM CJIOJKHBI, 3aTPAaTHBI IO BPEMEHHU WJIM JOPOTH IIPH TPaJUIMOHHBIX MOAXoAax. Takxke MCIOJIB30BaHNE Ha
YpPOKax BUPTYaJIbHOH peaJbHOCTH IO3BOJISIET OOECIICUUTh HArJIAHOCTb, BOBJICUEHHOCTh, (POKYCHPOBKY M Camoe
rJ1aBHOE 0€30MacHOCTH [2].

[{enpto maHHOW pabOTHI SIBJISIETCS aHAIU3 TPHUIIOKEHHUH JUIS OYKOB BHUPTYaILHON peabHOCTH, KOTOPBIE MOXHO
UCIIOJIb30BATH NTPHU OOYUCHUN XUMHUH.

Marepuansl 1 MeToabl. MaTepuanoM AJis aHaIu3a SBISIOTCS Takue npmiokeHus kak: VR CHEMISTRY LAB u
MEL Chemistry VR. OcHOBHBIM METOIOM B IAHHO# paboTe SBISETCS OMHCATEIHHBIMH.

BupryanpHas peanbHOCTh NMpU OOYYEHWHM XMMHH B OCHOBHOM HCIIOJIB3YETCS IIPH MPOBEICHUH XUMHYECKUX
9KCIIEPUMEHTOB. XUMHYECKUH HKCIIEPUMEHT 3aHMMaeT BeIyllee MECTO IpH OOYYeHWH XHMHUH, TaK Kak
OCYIIECTBISIET CBA3b TEOpHHM C MpakTuku. OH crmocoOCTByeT (POPMHPOBAHMIO y Y4YAIIMXCS MO3HABATEIBHBIX
WHTEPECOB, YMEHHsI HaOMIOaTh 3a MPOMCXOAIIMMH HPOLECCaMM, aHAM3UPOBATh MX, a 3aTeM JENaTbh BBIBOJBI,
Pa3BUTHIO BHUMAHUS U CAMOCTOSTEIIBHOW NIESITENLHOCTH U T.X. HO BBINOIHEHHE XMMUYECKOTO HKCIIEPUMEHTa HE
BCerja sBISieTCs] 0E30MacHbIM M JIOCTYIHBIM. [103TOMy NpHUMEHEHHE XUMHYECKOTO JKCIIepHMEHTa B OOYydeHUH
SIBJISIETCSI OJTHOM M3 HamboJiee pa3paboTaHHBIX POOJIEM B METOIMKE OOYUCHHST XUMHUH.

BupryanbHble 71a00paTOPHN MO3BOJIAIOT OCYIIECTBIIATh XUMHUECKUH IKCIIEPUMEHT, KOTOPBINA MO KaKUM-THOO
MIPUYMHAM HEBO3MOXKHO HIIM HEXKeJaTeJbHO peai30BbIBaTh HPU OOy4EHHHM XHUMHHU (OMACHOCTH, JOPOTOBU3HBI
pEaKTHBOB, BPEMEHHBIX OIPAHUICHHIA).

BupryanpHas nabopaTopust 1MO3BOJISET IOJIy4aTh HarJIsAHBIE 3allOMHHAIOIIMECS WIIIIOCTPALMM ONACHBIX H
CJIOKHBIX XMMUYECKHX OIBITOB, BOCIIPOM3BECTH MX TOHKHE AETaHM, KOTOPBIE MOTYT YCKOJIb3aTh IIPU IPOBEACHUU
pearTbHOrO 3KCHeprMeHTa. Ba)kKHBIM NMPENMYIIECTBOM BHPTYAIBHOTO 3KCHEPUMEHTA SIBISETCSA TO, YTO Ydalluecs
MOT'YT BO3BpAILIaThCsl K HEMY HEOJAHOKPATHO, YTO MMO3BOJISET JIyUllle YCBOUTH MaTepuall.

B HacTosimmee BpeMsi UCIOJIB30BaHUE BHPTYAIBHOW pEabHOCTH HPH OOYYEHWH XMMUH CTAJO TOMYISAPHBIM H
JOCTYITHBIM, TaK KakK Ul 3TOT0 HE0OXOJIMMO BCErO JIMIIb HAINYHME OYKOB BUPTYAILHOM peaibHOCTH (HAIpHMep,
HTC Vive) m ycTaHOBICHHOTO TPHUJIOKEHHUs, KOTOPBIX ceituac Gonbinoe m300mmme. B maHHOH cTathe MBI
paccmotpum creayromue npuioxenus: VR CHEMISTRY LAB u MEL Chemistry VR.




1. VR CHEMISTRY LAB. Xumuueckas J1abopatopusi B BUPTYaIbHOM peabHOCTH, KOTOPast 1aéT BO3MOYKHOCTh
0€3011aCHO 3KCIEPHMEHTHPOBATH C PEAKTHBAMH.

B naHHOW BUpTyanbHOM XMMHYECKOW J1abOpaTopuyl ydallyecss MOTYT IUIaHUPOBaTh M MPOBOJHTH
9KCTIEPUMEHTHI, BBIBUIaTh TMIIOTE3BI U MIPOBEPSITh UX HA MPAKTHKE, OMINOATHCS U UCIIPABIATH OLIIHOKH. A B CBOIO
ouepellb, JAHHOE IPHIOKEHHE CIOCOOHO aHaJIM3MPOBaTh JEWCTBHS YYalerocs M pacCUUTHIBATh PE3YNIbTAaThI
CMEIIMBAaHUNA TE€X WIM MHBIX PEakTHBOB. TO €CTh 3/1eCh HE 3alporpaMMHpPOBAHO 3apaHee, YTO BEIIECTBO A mpu
Jno0aBiIeHUH B BeIIeCTBO b jacT (HOJIETOBYIO OKpacKy, a yYUTHIBATh KOHIIEHTPALUIO, IPOMOPLUH, KOJIMYECTBO
BEIIIECTB, MPOIILJIO JM B3aUMO/ICHCTBHE UITH BCE CTOPEIIO, WM BBITIAN OCAJIOK, ¥ TaK Aajee.

Ha naHHBI MOMEHT B ITPHIIOKEHUH JOCTYITHO MHOTO Pa3IMYHBIX JAOOPATOPHBIX paboT IO CIEAYIOIUM TeMaM,
HanpuMep, amM(OTEepHOCTh, B3aMMOJICHCTBHE OKCHIOB C BOJOW, BOCCTAHOBHUTENIbHBIE CBOWCTBA TaJOTE€HHIIOB,
OKCHIbI METAIJIOB, OTIPEEIICHNE aHHNOHOB, INIAMEHHbBIM aHaIN3 U T.JI.

2. MEL Chemistry VR. Kypc ypoKOB XMMHH B BHPTYalIbHOH pPEaJbHOCTH, COOTBETCTBYIOLIMH IIKOJBHOM
MIporpamMMme, I7ie BUPTyaJdbHAs PEAbHOCTh MPEBpAIIaeT OOyuCHHE B YBICKATENBHBIN MpOIECC MO3HAHUS OCHOB
XMMUH, UCTIOJNB3YS HAyYHbIC UTPBI M METO MorpyxeHust. Kaxx bl ypok B JaHHOM IPHIIOKEHUH JUTUTCS OT TPEX JI0
CeMH MHHYT, TO €CTh JIETKO BCTPaMBAaeTCs B PaMKH ypOKa M IIOMOTAeT JOTOJIHHUTEIBHO BHU3YyalU3UPOBATH
H3y4aeMylo TeMY.

Ha nanHblit MOMeHT npuitoxxeHue coniepxut 28 ypokos u tectoB VR. Hampumep, «Ctpykrypa atomay, « ATOMBI
B TBEPIBIX Telax U razax», «CTpoeHHe aTOMOB M MoyieKym» u ap. Takke 8 MEL Chemistry VR ects ypoxu mpo
W30TOMBI, MOHBI, DJIEKTPOHBI, WHTEPAKTHBHYIO Tabiuily MeHjeneeBa (XUMHUYECKHE 3JIEMEHTHI), MOJICKYJSpHBIC
(hOpMyIIBI ¥ MHOTOE APYTO€.

B coBpeMeHHOM MHUpE MPOMCXOANUT KOMITBIOTEPH3ALUsI 00ydeHUs], U UCIOIb30BaHNE BUPTYaIbHOM JlabopaTopun
Npy OOYYEHUU XUMHU SIBISIETCS OTIMYHBIM CIIOCOOOM 3aWHTEPECOBATh YUAIIUXCS B M3YUYEHUU TOW WM WHON TEMBI,
BOBJICYb MX B 00pa30BaTEIbHBIN INPOIIECC, AAaTh BO3MOKHOCTH CAMOCTOSITEIBHO IKCIICPUMEHTHPOBATh, IIPABO Ha
OIMOKHM M X HCIPABIICHUE, a YYUTEIIO Ja&T BO3MOXKHOCTh OTCIICKUBATH JEUCTBHI ydallerocsi BO BpeMs paboThI.
BupryansHas naboparopus 6€301acHa, 1 B HEW JOCTYITHBI BCE PEAKTUBBI M 000PYAOBAHUE, C KOTOPBIMU HE KaXKIbIH
YHaLUHCS MOJIyYUT BO3MOXXHOCTB ITOpad0TaTh B peabHOCTH.
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