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IMPOBEJIEHHSI JIABOPATOPHHUX POBIT 3 XIMII 3 BUKOPUCTAHHSIM
BIPTYAJBHOI XIMIYHOI IABOPATOPII

IlocranoBka mnpobaemu. BukopucrtaHHs KOMII'IOTEPHUX TEXHOJOTIH Y
MPaKTHIl Cy9acHO]I IIKOJIM CTa€ BCe OLIBII PO3MOBCIOKEeHUM. Bukiaganss ximii Mae
psaa  crneuu@PiuHUX OCOOJIMBOCTEH, MOB’A3aHUX 3 TUM, IO BOHAa € HAyKOIO
€KCIIEpUMEHTAJIbHO. Y 0araTh0X BHUIIAJKaX MPOBEJACHHS XIMIYHUX E€KCIEPHUMEHTIB
3a IOMIOMOTOK0 CHEIiali30BaHUX KOMII'FOTEPHHUX MPOrpaM J03BOJISIE YHUKHYTH Psay
YCKJIaJAHEHb 1 €PEKTUBHO BUPIIIUTU HU3KY HABUAJIBHUX 3a]1a4.

[lepexin cydacHOTO CYCHUIBLCTBA J0 1H(GOpPMAIITHOI €MOXH CBOTO PO3BUTKY
BHUCYBa€ 3aBJaHHS (OpMyBaHHA OCHOB 1H(POPMAIIMHOI KyJIbTYpH MaHOyTHHOTO
daxiBig. Peanizaiiss boro 3aBIaHHS HEMOXJIMBaA 0e€3 BKJIIOYEHHs 1H(pOpMaIiiHOI
KOMITOHEHTH B CUCTEMY MPODUILHOT XIMIYHOI OCBITH.

[Ipore BUKOpPUCTaHHS B JAaHWM Yac KOMIT IOTEPHUX TEXHOJOTIH y TMpoleci
HABYaHHA, Y TOMY YHUCII XiMii, MIBUJIIE BUHATOK, HDK mpaBwio. Kpim Toro, Tpeba
BU3HATH, II0 3a OCTaHHI POKH CIIOCTEPIra€ThbCsl 3HUKEHHS I1HTEpeCy YYHIB 0
MPUPOJIO3HABCTBA B3arayi 1 J0 XiMil 30Kpema, II0 € OJHICI0 3 MPOOJEeM IIKUIBHOL
ocBiTU. [IpUurMHM HETAaTUBHUX 3MiH, 110 3’ IBWJIMCS B HaBYaHHI XiMii 3@ OCTaHHI POKH,
MOB’SI3aHI 3 HApOCTaHHSAM CKJIAAHOCTI NPOrPAMHOrO MaTepially 1 CKOPOYEHHSIM
y400BOr0 Yacy Ha HOTro 3acCBOEHHS, a TaKOX HEAOCTaTHIM 3a0e3MeueHHIM
HABYAJILHOTO MPOIIECY CHELiaIbHUM YCTaTKyBaHHM [1].

Ha cydacHomMy erari po3BUTKY KpaiHHM 31HCHIOETHCS MOJIEpPHI3ALIS MIKIIBHOI
OCBITH. 3aJJIsl LIbOTO MpAalliBHUKAMU OCBITH BEIYThCS MOIIYKH HOBHX 3aco0iB 1
METOJIB HaBYaHHSA. MeTa IeJaroriyHoi MisSUTbHOCTI Opi€HTOBaHA Ha ITiABUIICHHS
SKOCT1 OCBITH B TOMY YHMCJI1 1 Uepe3 BIPOBAIKEHHS, 1 IHTErPALIil0 CY4aCHUX OCBITHIX

TEXHOJIOT1H, MpU bOMY 1H(GOPMAIITHUM B1IBOAUTHCS TpoBimHE Micie. Came Tomy
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IPOBEJCHHS JIAOOPATOPHUX POOIT 3 XiMil 3 BUKOPUCTAHHAM BIPTyaJIbHUX XIMIYHUX
n1abopatopii, IK HOBITHIX 3aC001B HABYaHHSA XIMii € aKTyaJIbHOIO MTPOOIEMOIO.

AHai3 momnepeaHix gociimkeHb. IIpoanamizyBaBmm TyOJiKamii 11010
BIpTyaJbHUX XIMIYHMX J1a0OpaTopidf, BU3HAYEHO, M0 y POOOTaxX BITYM3HAHUX Ta
3aKOpPJAOHHMX BueHHX — MeromuctTiB O. fApomenko, B. Bamwok, [. JloOpoTuna,
O. Kypuna, B. 3aropcbkoro, JIx. Max6paitn, T. Anaepcona, ®. Emioysi,
M. Jlepkau, H. IlpubGopm, sKki TPHUCBAYEHI MONKJIHBOCTSIM BHKOPUCTAHHS
BIPTYaJIbHOTO XIMIYHOTO €KCIIEPUMEHTY Ha YpOKaxX, MM MPUNIIUIA 10 BUCHOBKY, 11O
BUKOPHUCTAHHS BIPTYaJIbHOTO HAaBYaHHS € HEBIiJ €MHOIO CKJIAJJOBOIO Oprasizarii
HaBYAJILHOTO TPOIIECY.

Crae 3po3yMuIuM, 110 BUKOPUCTAHHS BIPTyaJIbHOTO HABYaHHsI, a 30KpEMa,
BIPTyaJIbHOIO XIMIYHOTO €KCHEPUMEHTY, BHMAara€ Bl Y4yuTeds XIMIi BMIHHSA
BKJIFOUATH HOr0 B HaBUAJBHUI Ipolec Ha ypolll Ta no3a HuM. Lle crae ocHOBOMO A5t
BUKOPUCTAHHS BIPTyaJdbHOI XIMIYHOI JlabopaTopii y BHIIA IIKOJi, SK OJHOTO i3
3ac00IB  HAaBYAaHHS Ta OBOJIOAIHHSA MNPOQPECIHHUMU BMIHHAMH, BU3HAYEHHS
MOKJIMBOCTEH €(EKTUBHOTO TOEIHAHHS HATYpHOTO Ta BIPTYaJbHOTO XIMIYHOTO
eKCIepUMEHTY, (hOpPMYBaHHS BMiHb CTBOPIOBaTH E€JIEMEHTH BIPTyaJdbHOI XIMIYHOI
nabopaTopii.

Metow crarTi € J0BEIEeHHS €(PEKTUBHOCTI BHUKOPHUCTAHHS BIPTYalbHOI
XxiMIyHO1 JabopaTopli y 3arajdbHOOCBITHIM 1IKOMI, $K €(EKTUBHOTO 3aco0y
dbopMyBaHHS XIMIYHUX BMIHb YUHIB.

Buknang ocHoBHoro marepiany. Ha cywyacHoMmy etami pO3BUTKY OCBITH
BIPTyaJIbHUM XIMIYHUM €KCIIEPUMEHT CTaB OJAHHM 3 OCHOBHUX METOJIIB MPOBEJIECHHS
XIMIYHOTO €KCIIEPUMEHTY B IIKOJI1, BIH MIOCTYTIOBO BUTICHSIE€ HATYPHUI €KCIIEPUMEHT
3 peadbHUMH 00’ €KTaMH, OCKUTBKU Ma€ psif nepesar. [lo-miepie, eKoHOMUTH Yac, 60
TPUBAJi JOCHIIA MOXYTh OyTH 3MOHTOBaHI 3 ()ParMeHTIB MPOMIKKA MIXK SIKUMHU
BupizaHi. [lo-gpyre, eKOHOMUTh 1 3aMiHIOE PEaKTUBU Ta OOJAJHAHHS, KOTPOTO HE
BUcTayae B Jaboparopii. Ilo-Tpete, pobuts gocniy mnoBHICTIO Oe3neunum. I[lo-
YyeTBepTe, pOOUTH TOCII] MAKCUMAJIbHO HAOUHUM, NMMPOECKTYBAHHS Ha BEJUKUN €KpaH

Jla€ MOXKJIMBICTh PO3JIWBHUTHUCS TMpUiaj ad0 yCTAHOBKY ISl TPOBEIACHHS JOCIITY



nyxke 4itko. [lo-m'sate, BYMTENh MOXKE 3aXOBaTH 3a BIPTyaJbHUM JOCBIJOM BIIACHY
eKCIIEPUMEHTAIbHO-METOJUYHY HEKOMIIETEHTHICTb.

VY HaB4allbHOMY TPOLIECT BUKOPUCTOBYETHCS BipTyallbHa XIMIYHA JabopaTopis,
K 3aci0 ¢opMyBaHHs, BAOCKOHAJIECHHS Ta KOHTPOJIO BMIHb MPOBOAMTH PEATbHUM
XIMIYHUM eKCIIepuMEHT. BipTyaibHa XiMmiyHa J1abopaTopis — 1€ CHCTeMaTH30BaH1
CaMOCTIMHO  BUI3HATI  Bijeo-¢pparMeHTH, sKi  BIIOOpakarOThb BCl  IIKLJIBHI
JIEMOHCTpAILIIHI TOCTIIH 3 XiMii, sIK1 TPOMOHYE JJIsi BUKOHAHHS Iporpama 3 Ximii s
Cepe/IHBOI 3aralbHOOCBITHROT IIKOJIH [4].

BukopuctanHs 3aco01B MyJIbTUMEAIMHOI MPOEKLIi J03BOJSE 3aCTOCYBaTH
ocobnuBi (opMu HaBYaibHOI 1H(pOpPMAIi, IO JOCTYIHI KOHKPETHOMY Y4YHIO a0o0
rpyni Y4HIB, HAOYHO IIOKa3aTH NEBHUM mpouec. IHTepakTHUBHI 3acOo0M HaBYaHHS
HAJIal0Th MOXJIMBICTh OyJyBaTU 1HAWBIAYyaJIbHUN MIAXIJ JO HABYAJIBHOI MiSUTBHOCTI,
OyTH CcaMOCTIMHUMHU y BHMBYEHHI HOBOIO Marepiaiy, OI[IHIOBaTH pPIBEHb CBOIX
HaBYAJIbHUX JIOCSTHEHD 3 KOHKPETHOI TEMHU.

EdexkTuBHICTP  BHUKOPUCTaHHS  BIPTyaJbHOI  XIMIYHOI  Jlabopartopii
30UTBIITY€ETHCS, SIKIIO OPraHi3yBaTH OOTOBOPEHHS PE3YJIbTATiB HAYKOBOTO IOIIYKY
MDK YYHSIMH BCEpeIuHI Trpynu. ToMy BYWTEIb, PO3POOJISIIOYM IHCTPYKLIIO 13
3aCTOCYBaHHS BIPTyaJIbHOI XIMIYHOI JlabopaTopii Ha KOHKPETHOMY 3aHSTTI, Mae
BpaxoBYyBaTH, 1110 OCHOBHOIO METOIO € CTUMYJIFOBaHHS YUHS JJO CUCTEMHOI'O aHaJi3y,
BCTAHOBJICHHSI JIOTIYHUX 3B’S3KIB, (POPMYJIIOBaHHS BUCHOBKIB ToIIO. llomykoBuid
XIMIYHUN €KCIIEPUMEHT 13 BUKOPUCTAHHSAM BIPTyaJbHOI XIMIYHOT JJab0opaTopii Moxke
OyTH KIJIIOYOBUM €TanoM Ii3HaBaJbHOI AISUIBHOCTI YYHIB, XOda Oe3mocepenHs
B3a€MOJIsl MIKOJSipa 3 KOMIT'IOTEPOM JOCHTh HeTpHuBaia B daci. ['0J0BHY yBary
NPUAUIAIOTE eTamy oOpoOku oTpuMaHux pesynbTaTiB. Came TyT 1 BimOyBaeThcs
MPUPICT 3HAHHS 32 PaXyHOK PO3YMIHHS XIMIYHOI CYyTHOCTI JOCIIIJIKYBAHOTO SIBUIIA.

[Tin BipTyansHUM cepefoBuiieM HaBuyaHHs (virtual learning environment)
FO. XKyx posymie cepenoBuine, sSKe CHOpHsIE BUHUKHEHHIO 1 PO3BHUTKY IPOIIECIB
iH(doOpMaIlIiHO-HABYANIbHOT ~ B3a€EMOJIIi  MDK y4YHEM, BuuTeleM 1 3aco0amMu

1H(OpMaIIHHUX TEXHOJIOTIH, a TakoX (HOPMYBAHHIO TI3HABAIBHOI aKTUBHOCTI YUHIB
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HaBYAJILHOTO Kypcy [2].
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Puc. 1. Indopmaniiina ctopinka BipTyanbHoi XiMI4HOI JabopaTopii

Jlo mepeBar BIpTyaJbHOI'O CEpPEIOBHILA HABYAHHS HAJIEKATh:

- moOyJoBa HaBUaHHS HABKOJO Yy4YHA — HA TPOTHBArY TpPaguIliiHOMY
CepeZIOBUIIly HaBUaHHS, SIKE OPIEHTOBAHE HA LEHTPAJbHY POJb BUMTEINS, BIpTyajabHa
000JIOHKA Ha/1a€ MOXKIIUBICTh YYHSAM BUMTHCS Y OyJIb-IKUI Yac 1 B Oyb-IKOMY MICIIi,
BIJIMOBIHO /10 iXHBOTO 1HAUBIYJIbHOTO CTUJIIO HABYAHHS, IHTEPECIB, PO3KIIAY;

- BIJMOBIIHICTh peaisiM HaBKOJHUIIHBOTO CBITY — B PEAIbHOMY >KMTTI MOMEHT
HABYAHHS HACTAa€ TOJ1, KOJM MOYMHAETHCA BUPILIEHHS MpoOsieMH ab0 BUKOHAHHS
3aBJlaHHs, BIPTyaJIbHE CEPEIOBUIIIE JA€ MOKIIMBICTh BUUTHUCS Y peajJbHOMY 4aci;

- CHiBIpars — 3a yYMOBHM TMPaBUJILHOTO BHUKOPUCTAHHS TaKWX 3aco0iB Ta
IHCTPYMEHTIB, SIK €JIEKTPOHHI (OpPYMH, €JEKTPOHHA IMOIITA, BiJEOKOH(pepeHii,

BIpTyaJIbHE CEPEIOBUIIE CTUMYIITIOE B3aEMOJIIIO 1 criiBIpariio [2].



OCHOBHUMH XapaKTEPUCTUKAMHU BIPTYaJbHOTO CEpPEJOBHUINA HABUAHHSA €
NEPCOHANBHICTh, BUPA3HICTh, KOHCTPYKTUBHICTb 1 KpEaTHUBHICTh, CTaJICTh,
CHUIBHICTB 1HTEpeciB [3; ¢. 90].

3acTocyBaHHS BIPTYaJdbHOTO CEpPEIOBUINA HABYAHHS y 3arajibHOOCBITHIN 1
npodeciifHiil OCBITI Mepeadadae po3poOKy TiNepTEKCTOBUX HABUAIbHO-METOJIUYHUX
MOCIOHUKIB, JIabOpaTOpHUX POOIT  BIAJAJIECHOTO  JOCTYIMY; TEXHOJOTTYHOTO
CepeoBHUIIA I CHCTEMH BIIKPHUTOI OCBITH [5; ¢. 38].

OnHuM 13 HaWCKIQAHIIIUX 3aBJaHb IIPH BUKOPHUCTAHHI BIPTYaJbHOIO
CEpellOBUIIA HABYaHHSA € pPO3pOoOKa BIPTyaJIbHUX JaO0OpPaTOPHUX poOIT. 3rigHO
[lonoxeHHss Mpo OpraHizamil0 HABYAIBHOIO MPOIECY Yy  3arajJbHOOCBITHIX
HaBUYaJbHUX 3aKiajax, jJabopaTopHa pobota — 1e (hopmMa HaBYAIBHOTO 3aHATTS, Mij
yac AKOTO YYHI MiJi KEPIBHUIITBOM BYHUTENSI OCOOMCTO MPOBOJUTHL HATypalibHI abo
IMITaIliiHI €KCIEPUMEHTH UM JOCTIIM 3 METOK IPAKTHYHOTO IIATBEPKESHHS
OKpPEeMHUX TEOPETUYHUX IOJIOKEHb JaHOi HaBYajJbHOI JUCUHUIUIIHU, HaOyBalOTh
IPAaKTUYHUX HAaBUYOK pPOOOTH 3 JIaDOPAaTOPHHM YCTaTKyBaHHSM, OOJIaJHAHHAM,
OOYHUCITIOBAILHOIO ~ TEXHIKOI, BHUMIPIOBAJIBHOK  amapaTyporo, OBOJIOIIBAIOTH
METOJMKaMHU €KCIIEPUMEHTAIbHUX JOCTIKEHb Y KOHKPETHIN MpeaMeTH1H ranysi [6].

JlaGopatopHi poOOTH 3aKpIILIIOIOTh TEOPETUYHI 3HAHHS 1 JAIOTh MOXKJIUBICTH
YYHSIM BHBYATH MEXaHI3M 3aCTOCYBaHHS ITUX 3HAHb, OBOJIOJIBATH BAXKIWBHUM IS
MOAJTBIIIOTO HABYAHHS YMIHHSM I1HTEICKTYaJbHOTO TPOHUKHEHHS y MPUPOIHI YU
BUpOOHWY1 mporecu. BimmosimHo a0 IlonokeHHS Tpo JAUCTaHIIMHE HaBYaHHS,
nabopatopHa poOoTa MOXKE TMPOBOAUTUCA OYHO Y CHEIIaJbHO O0JagHAHUX
HaBYAJIbHUX J1IA0OpATOPIsX, JAMCTAHIIMHO 3  BHUKOPHUCTAHHSIM  BIPTyaJIbHHX
npakTnyHuX 3aco0iB HaB4yaHHs (BII3H), abo 3a 3mimanoio cxemoro. BII3H mMoxyTh
OyTH MoOjeNoYl mporpaMu (EMyJIATOPH), €JIEKTPOHHI (BIpTyalibHi) TpEHAXEpH,
BIpTyaJIbHI  JIabOpaTopii, €JIEKTPOHHI JAa0OpaTOpHI MPAKTHKyMH, BIPTyalbHI
nabopaTopHl ~ TPAKTUKYMH,  aBTOMATH30BaHI  JIAOOpAaTOpHI  MPAKTHKyMH,
aBTOMATH30BaHi JIAOOPATOPHI MPAKTUKYMH 3 BITAJICHUM JOCTYIIOM [7].

Bipryanpna mabGopatopna poGota, Ha naymky [J[. Tpoimpkoro, — 1€

iH(dopMaIliiiHa cuctema, o IHTEPAKTUBHO MOJIENIOE PEANbHUN TEXHIYHUI 00’ €KT Ta



HOro CyTTEBI Al BUBUEHHS BJIACTHBOCTI 13 3aCTOCYBaHHSM 3ac001B KOMIT IOTEPHOI
Bizyamizanii [8]. Ilig gyac mpoBeneHHS BIpTyalbHUX JOCHIAIB Y4HI B3a€MOIIOTH HE
Oe3mocepelHbO 3 YCTAaTKYBaHHSM 1 TEXHOJOTIYHUMHU IIpollecamMH, a 3 ix
IHTEepaKTUBHUMH MOJICISIMH, SIKI CTBOPIOIOTH €(EKT MPHUCYTHOCTI CTyAEHTa Oiis
MpUJIaly Y4 YCTAaHOBKHU B X0/l BAKOHAHHS POOOTH.

BropoBamkeHHsT BIpTyaIlbHUX J1TA0OpAaTOPHUX POOIT y HaBYAIBHUN IIPOIIEC
MO3Ke BiTOYBaTHUCS 3a ABOMA HAIIPSIMHU:

- BiptyanbHa xiMiuHa jaboparTopisi CTBOPIOETHCS HA OCHOBI CTUMYJISAIIMHOL
MpOTrpaMu, 1110 MOBHICTIO BIATBOPIOE MPOIIEC 1 MOCTIAOBHICTh HOT0 (DYHKIIIOHYBaHHS.
Taka nporpama Mo>ke Bi3yasi3yBaTy HaBiTh Ti MPOLECH, SIKI B pealIbHUX MPHIIaJax un
YCTaHOBKax € HEBUUMI a00 HaJITO IIBUIKI;

- BipryansHa XximiuHa J1aboparopiss NPOBOAUTHCA HA PEATBHUX, CaMHUX
Cy4aCHHX YCTAHOBKaxX 1 MPUCTPOSIX, Kl YACTIII€ BCHOTO BIJICYTHI y JlabopaTopisix
3arajJbHOOCBITHIX HAaBYAJbHUX 3aKjIaiB. 3aBJaHHS KOMITI'IOTEPHOI MpoTrpaMu B
TaKOMY BUIIaJIKy — CTBOPUTHU €(EKT MPUCYTHOCTI Y4Hs OUI peanbHOro Mpujiaay 4u
YCTaHOBKHU y XOJ1 BUKOHAHHS poO0TH [9].

O. Cewmenixina 1 B. IlaMoHs, IOCHIIKYHOUM BUKOPUCTaHHS BIpTyaldbHOI
XiMIyHOT1 J1aboparopii y HaBYaJIbHOMY IMPOIIECl, 3a3HAYal0Th, IO BipTyalibHA
naboparopis — I BIpTyajbHE CEpPEIAOBUINEC HABYAHHS, SIKE JIO3BOJISE MOJCIIOBATH
MOBEAIHKY 00’€KTIB PEaIbHOrO CBITY B KOMI IOTEPHOMY CEPEIOBUIII 1 JooMarae B
OBOJIO/IIHHI HOBMMH 3HAHHSMH Ta BMIHHAMH. Taka jmabopaTopis MOKE BHUCTYIATU
amapaToM JOCIIDKEHb PI3HUX MPUPOJHUX SBHUI] 3 MOXJIUBICTIO MOOYIOBH iX
MaTeMaTU4HuX moaeneu [10].

I1. Kypranceka BipTyanbHy J1a00paTOPir0 PO3IIISIIAE K arapaTHO-IPOTpaMHUM
IHCTpYMEHTapiid, 1[I0 3aCTOCOBYETbCA B  SIKOCTI  00’€KTHO-OPIEHTOBAHOIO
iHpopMmarifinoro cepemoBumia IS €(QEKTUBHOI  IHTEPAKTHBHOI  B3aEMOJIi
KOpUCTyBaua 13 cdeporo MoxaemoBaHHsA. [l IUAAKTHYHUMH MOYKJIMBOCTSIMH
BIPTYyaJIbHOI XIMIYHOI JIabopaTopii ciiJ pO3yMITH MOXKIUBI (OpMH B3a€EMO/IIi
BiiTaieHNX Cy0’ekTiB (a00 CyO’€KTIB 3 BIITAJIGHUMU pecypcaMu) Mik cO00r0, siKi

3a0€3MeuyIoThCsl TIEIO, YW IHIIOK TEXHOJIOTIEI0 KOMIT IOTEPHOT KOMYHIKAIll B



IpoIEeCci OCBITHBOI JISUTBHOCTI CYyO’€KTIB TiJ Yac peai3amii TOro, 4 1HIIOTO
MeJarOriYHOTO 3aBIaHHS.

J10 OCHOBHUX TUIAKTHYHUX MOXKJIMBOCTEH BIpTyaJlbHOI XIMI4HOI Jaboparopii
MU BITHOCHMO:

- MOXJIMBOCTI BHUKOPHCTOBYBAaTH TINEPTEKCT, aHIMAIlll0, ayaio-Bi3yalibHi
MaTtepiaiu, MO 3yMOBWIM MPUHIMIIOBO HOBI MIAXOAW A0 MOOYIOBH CTPYKTYpH W
3MICTy JTJaOOpaTOpPHOi pOOOTH Ta METOAMKH 11 MPOBEICHHS;

- BUKOPHUCTaHHs 1H(POpPMaIIHHO-KOMYHIKAaTUBHUX TEXHOJIOT1M HaBYaHHS, IO
3a0e3nedye IMHUPOKUNA AOCTYN JO OCBITHIX PECYpPCIB 1 MOXJIMBICTH OTPUMYBATH
OCBITY 3a MICLIEM IIPOKUBAHHS, Y TIPOLIECI BUPOOHUYOI A1SIIBHOCTI;

- 3aBJIIKM 1HAMBITyali3allii HaBYaJIbLHOTO MPOIIECY YYCHb MOXKE MPAIIOBATH Y
TaKOMY TEMII1, IKUIl 10r0 3aJJ0BOJIbHAE, IO CIPUSE MIIBUILIEHHIO PIBHS 3HaHb, YMIHb
1 HAaBUYOK;

- Y IIPOLIEC] EKCIIEPUMEHTYBAaHHSI BIIOYBAa€ThCSI PO3BUTOK TBOPUYOTO MUCIICHHS,
YMIHHS CaMOCTIHHOTO Ta ONEPATUBHOIO MPUIHATTS PillICHb;

- 3aBISIKM KOMIT FOTEPHOMY MOJEIIIOBAHHIO YYHI MOKYTh CTBOPIOBATH MOJEN1
SABUI Ta OO’€KTIB, SKI TOB’s3aHI 3 MalOyTHHOI TMPOGECIHOW HiSTIBHICTIO,
MOJICJTIOBATH HACHIIKU MPUMHITUX Y 3aMIPOTIOHOBAHUX PIIICHb;

- BUKOPHUCTaHHS KOMIT'IOTEpa 3BUIbHSE Y4YHIB BiJl PYTUHHUX OINeEpaii y
polieci BAKOHAHHS J1a00paTOpHUX poOiT;

- CaMOCTIWiHE BUIIICHHS 3aBAaHb CIPHUSIE MIABUIICHHIO 1HTEPECY Y4HIB 0
HaBYAJILHOTO TIpeAMETY, (OpMYBaHHIO OLIbII YCBIIOMJICHUX 3HAHb, BIMPAllbOBAHUX
YMiHb 1 HABHYOK;

BipryanpbHa Xximiuna gabopaTopis J03BOJISiE  BUKOHYBaTH  pPoOOTH 3
KOHCTPYIOBAaHHS TPUBUMIPHUX MOJieJIed MOJIEKYJl OpraHiuHUX 1 HEOpraHIYHUX
CHoJIyK. BUKOpHUCTaHHS TPUBUMIPHUX MOJEIEH MOJIEKYJ 1 aTOMIB JyIsl UTFOCTparlii
XIMIYHUX BJIACTUBOCTEM PEYOBHH 3a0e3leuye Kpaiie 3aCBOEHHS XIMIYHHMX 3HaHb,
a/pke MOXJIMBICTh MOOAYUTH TIEBHI MPOIECH Ha MOJEKYJISIPHOMY PIBHI CTBOPIOE

YMOBH ISl PO3YMIHHSI TOBEIHKU PEYOBHUH Y XIMIYHUX PEAKIIIsX.



Bipryanena XimiuHa J1abopaTopisi MICTHUTh TaKOX OKpEMUH MOJIYJb
7a00paTopHUX pOOIT 3 KOHCTPYIOBAaHHS MEXaHI3MIB XIMIYHMX peaKiii, SKAn
NPU3HAYEHUN JJI1 CTBOPEHHS HABYAJIBHMX NPE3EHTAIlld J0 OJHOr0 3 HaWOUIbII
ckiaaHuxX po3auniB ximii. Ilig yac mporo mporecy BiAOyBaeThCsl 30UpaHHS aTOMIB,
PEUYOBHH 1 XIMIYHMX 3B’SI3KIB, OIlepallii 3 eJIeMEHTaMM XIMIYHHMX peakilii (100ip,
NEepPeHECEHHSs, TOKJIAaHHsl, BUKIIIOUEHHS TOIIO0). Bucokuii piBeHb 1HTEPAaKTUBHOCTI
Ta IIMUPOKI MOXIMBOCTI KOHCTPYIOBAaHHS aHIMalliil MO3UTUBHO BIUIMBAIOTH Ha
dbopMyBaHHs CTIHKOI yBaru y4HiB 1 3Ha4HO MOJIETITYIOTh 3aCBOEHHS KYPCY X1Mii.

BucnoBok. [IpoBeneHHs 3aHATh, O IPYHTYIOThCS Ha [HTEpHET-OpiIEHTOBAHUX
MeJAroriyHuX TEXHOJIOTISAX, € OJHHUM 13 HaWOIIbII BaXXJIMBHX ITOKA3HHUKIB
IHHOBAIlIHOI poO6OoTH B Oyab-sikoMy HaBuaibHOMY 3akiani. IKT mo3BossitoTH
3poOWTH HaBYAHHS MO-CIPABKHBOMY PO3BUBAJIBHUM 1 Mi3HABaTbHUM. BUKOpHCTaHHSA
BIpTyaJIbHOI XIMIYHOI J1abopartopii, sk 3aco0y ¢GopMyBaHHS EKCIIEPUMEHTAIBLHO-
METOJMYHUX 3HaHb 1 BMiIHb Y4YHIB, € €()EKTUBHUM 1 J1a€ MOXKJIMBICTh HE TUIBKU CTaTH
€KCIIEpUMEHTATOPAMH, & C(HOPMYBATH CUCTEMY JOCIITHULIBKUX BMIHb HEOOXI1IHY JJIs

dbopMyBaHHS TBOPUYOi OCOOMCTOCTI B MaOyTHHOMY.
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LABORATORY WORK IN CHEMISTRY FROM THE USE OF VIRTUAL
CHEMICAL LABORATORY

AHoOTALIA
Y crarri  po3riHYTO TPOBENEHHS JabopaTopHUX poOIT 3  XiMii 3
BUKOPUCTAHHSAM BIPTyaJdbHOI XIMIYHOI JjabopaTopii, IO JO3BOJIIE 3MOJICTIOBATH

BUKOHAHHS HU3KM JOCHIAIB, JJi1 SKUX XapakTepHe BUJUJIEHHS IIKIIJIUBUX,
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BUOYXOHEOE3MEeYHNX PEYOBUH, MIBUAKE MPOTIKAHHS PEaKIlii, OXapaKTepU30BaHO
MOHATTS, MOXJIMBOCTI 1 TIepeBard BUKOPUCTaHHS Yy HaBYaJIbHOMY IIpoOIIeci
3arajlbHOOCBITHIX HaBYAJIBHUX 3aKJIaJIB BIpTyaJbHOI XIMIYHOI JJab0opaTopii, OMmucaHo
METOJMYHI aCTIEKTH BUKOHAHHS JIA0OPATOPHUX EKCIEPUMEHTIB 3 BUKOPUCTAHHSIM
iH(QOpMaIiTHO-KOMYHIKAIIIMHUX ~ TEXHOJIOT1H,  OXapaKTepHU30BaHO  IepeBaru
BIpPTYyaJbHOI'O CEpeJOBHUINA HABYAHHS JJI1 BUBUCHHS XIMii 1 NMPOBEICHHS XIMIYHOTO
EKCIIEPUMEHTY B 3araJIbHOOCBITHIX HABYAJIBHUX 3aKjIagax..

Kiarwo4doBi ciaoBa: Ximis, 3araJbHOOCBITHI HaBYajlbHI 3aKJIaJid, BIPTyasibHa

XIMIYHa J1abopaTopisi, XIMIYHUA €KCIEPUMEHT, BIpTyalbHE HAaBYaHHS.

AHHOTaALUA

B cratbe paccmoTpeHO mpoBelieHHE Ja0OpaTOPHBIX PabOT MO XUMHH C
HCITOJIBb30BaAHHUEM BHpTyaJILHOﬁ XUMHUYECKOMN Jla60paT0pI/IH, qTO  ITO3BOJIACT
CMOACIHUPOBATL BBIIIOJIHCHHUC psAda OIIBITOB, HJISI KOTOPBIX XapPaKTCPHO BBIACIICHHC
BpEIHBIX, B3PBIBOOIIACHBIX  BEIIECTB, ObICTpOE  MPOTEKAHHE  pPEAKLUH,
OXapaKTCPU3HUPOBAHbI ITOHATHA, BO3MOXHOCTH H IIPCHUMYIICCTBA HCIIOJIb30BaAHUA B
y4eOHOM Tpolecce o0ueo0pa3oBaTeIbHbIX Y4E€OHBIX 3aBEJICHUN BUPTYalbHOU
XUMHYECKOH J'Ia60paTOpI/II/I, OIMHUCaHbl METOAUYCCKHC ACIICKThI BBITTOJTHCHUA
71a060paTOPHBIX DKCIICPUMEHTOB C HCIOJIb30BAaHUEM uH(pOopMaImoHHO-
KOMMYHHKAalIMOHHBIX TeXHOHOFHﬁ, OXapaKTCPHU3UPOBAHDBI NpeuMymecCTBa
BUPTYAJIbHOW Cpellbl OOyYeHHUs U1l U3YYECHHsS] XMMUU U TIPOBEICHUS XUMUYECKOTO
AKCTIIEPUMEHTA B 00111€00pa30BaTEIbHBIX YUEOHBIX 3aBEICHUSX.

KuroueBbie cioBa: xumusi, oOIeoOpa3oBaTesibHbIE Y4eOHbIE 3aBEICHUS,
BUPTYyaJIbHasi XUMUYECKas J1abopaTopusi, XUMUYECKUM DKCIIEPUMEHT, BUPTYaIbHOE
oOydeHwue.

Summary

The article deals with laboratory work in chemistry using virtual chemistry
laboratory, which allows to simulate the performance of a series of experiments,
which are characterized by the allocation of hazardous, explosive substances, fast

reactions, described the concept, features and advantages of use in the educational



process in secondary schools virtual chemistry laboratory described methodological
aspects of laboratory experiments using ICT, benefits of a virtual learning
environment for the study of chemistry and chemical experiments in secondary
schools.

Keywords: chemistry, secondary schools, virtual chemical laboratory,

chemical experiment, virtual learning.



