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OcTtanHi AeKUIbKa POKIB B YKpaiHi CIOCTEPIraeThCsl TEHACHIIIS 10 3HMKEHHS
KUTBKOCTI MIKOJsApiB, mo 37at0Th 3HO 3 ¢izuku. IlpuumnHoio mporo moxe OyTu
CKJIaIHICTh IPEIMETY, HU3bKHI PIBEHD MiATOTOBKU YUYHIB Ta BIICYTHICTb IHTEPECY 0
BUBYCHHS (D13MKHU. AHAJI3 ONUTYBAHHS, IPOBEACHOIO CEPEJT YUHIB 3aKJIa/1B 3arajbHO1
CEPEHbOI OCBITH M.XepCOH Ta XePCOHCHKOI 00J1aCTI CBIAYHTH, 11O Cepel OCHOBHUX
MIPUYMH HU3BKOTO PiBHS iHTEpecy 10 (i3UKH BOHU BUIUISIOTH HE IIKaBE BUKJIAECHHS
Marepially Ta IPaKTUYHO BiJICYTHICTh €KCIIEPUMEHTIB ITiJ] 4ac YPOKY.

[IpoGnema mpoBelleHHA SKICHOTO HAaBYAJIBHOIO EKCHEPUMEHTY Yy 3akjagax
3arajibHOi CEpeIHhOT OCBITH HA CHOTO/HI € HAJA3BUYANHO aKTyalbHOW. [le moB’s13aHO
3 cnaOKow MaTepialbHO TEXHIYHOIO 0a3010 KaOiHeTIB (i3UKH, 3acTapiiuM
o0JiaTHaHHSIM, HEBIAMOBIAHICTIO HOPM TEXHIKA Oe3neku abo HEeMOXKIIUBICTIO
CTBOPEHHS YMOB J0CJI Y TOI10. BUX00M 13 111€1 cuTyallii MOK€ CTaThU BUKOPUCTAHHS
B OCBITHBOMY MPOIIECI BIPTYyaJIbHOTO (PI3UYHOTO €KCIIEPUMEHTY.

Mertow Hamoi pobOTH € 3’ACYyBaHHS MOXIMBOCTEH BIPTyaJIbHOTO
eKCIIEPUMEHTY K 3aco0y PO3BUTKY I13HABAJIBHOIO IHTEPECY Y4YHIB JO BHUBUEHHS
b13uKH.

AHaJti3 JiTepaTypHHUX JKEPEN 3aCBIIUMB, 1110 O3HAYCHIM IPOOIeMi MPUCBIYEHO
mpaili 3apyOiKHUX Ta BITYM3HSHUX HAYKOBIIB. 30KpeMa MUTAHHSM, MOB’S3aHUM 13
MOJICTIIOBAHHSIM ~ BIPTYyallbHOTO  (DI3MYHOTO EKCIIEPUMEHTY MPHUCBSIYEHO Tpalll
M. T'onoBko C. Kpmwxkanoscskoro, B.Mamok, FO.)XKyxka [1]. [aTerpariito peansHoro ta
BIPTYaJbHOTO HABYAJIHLHOTO (DI3UYHOTO eKcrmepuMeHTy nocuixyBanu C. Bemuuxko,
I. CanpHuk [2]. 3acTocyBaHHS BIpTyaJIbHOTO HaBYAJIBHOTO (DI3MYHOTO €KCIIEPUMEHTY
K 3aco0y (QopMyBaHHsS B YYHIB HayKOBOi KapTHHH CBITYy BHCBITJIEHO y poOoTax
H. Kypunenko, C. Mensitnosa, [. Cminyxinoi, [. Yepuenbkoro [3]. IIpoGnemu
MiATOTOBKM BYMTENS (DI3UKU O BUKOPUCTAHHS Ha YpPOKax BIPTyaJbHOTO (pi3UYHOTO
ekciepumeHTy nociipkyBana B. Illapko [4]. OnHak, HayKOBISIMH HEJIOCTATHBO
BUCBITIICHO JUAAKTHKY BHKOPUCTaHHS BIPTYaJIbHOTO EKCIEPUMEHTY Y TIpoleci
PO3BUTKY IM13HABAJIBLHOT'O 1HTEPECY MIKOJISIPIB 10 BUBUEHHS (DI3UKH.

[Ile noHegaBHA OCHOBHUMH MPOTPAMHUMHU 3aC00aMH TPOBEIECHHS BIPTYaJIbHOTO
eKcrepuMeHTy Oynu 3acobu BupoOHMITBAa «KBazap — Mikpo Texno», «KoHTyp
[Tmroc», «TpancmoptHi cuctemu» Ta «PO3yMHUKH» H0 SIKMX BXOAUTH KOMILIEKC
«BipryansHa dizuuna maboparopis». [Ipore, He AUBIAYNMCH HA CBOKO TOMYJISIPHICTH
cepel y4yuTesiB, BIpTyajbHI JlabopaTopHi poOOTH, IO BXOJATH M0 CKJIAMy IHMX
MIPOTpaMHMX 3ac001B, MalOTh TIEBH1 HEOJIIKHU:
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- JIOCUTh HE3HA4Ha iX KUIbKICTh MpHU3HAyY€Ha [Ji BUKOPUCTaHHS MiJ 4Yac
MPOBEICHHS HABYAJIBHOTO (DI3UYHOr0 EKCIEPUMEHTY;

- Maiike y Bcix [I3 peasibHi JOCiau 3aMIHIOIOThCS aHiMalisiMu (y OaraTbox
BHUMAKaxX HE SAKICHUMH);

- P1AKO BUKOPUCTOBYIOTHCS B1ICO(PPAarMEHTH HaTypHUX CIIOCTEPEXKEHD [2].

Crpimkuii po3BuTok nu@poBux ta IKT TexHOOTIH CIOHYKaB 10 MOSIBU HOBUX
MpOrpaMHUX MPOJYKTIB, II0 MPAKTUYHO TMOBHICTIO 33J0BOJILHAIOTH BUMOTHU
KOPHCTYBaUiB SIK 3a CTPYKTYpPOIO, TaK 1 3a (PyHKIIOHAIBHICTIO. [[0 TakuX MPOAYKTIB
HaJieXKaTh BIPTyalibHI JJaGopaTopii B pexxumi on-line.

Bipmyanena nabopamopis — KOMI'IOT€pHa Nporpamu, sKa J03BOJISE
MOJIETIOBaTH (PI3UYHMM TPOIEC, a TAaKOX 3MIHIOBAaTH YMOBH 1 MapaMeTpu HOro
npoBeaeHHs [1].

Haii6inpmioro MOMyNApHICTIO K Cepeld  YYMTENiB Tak 1 cepel YYHIB
KOPHCTYIOThCS on-line 1abopartopii po3MmillieH1 Ha pecypcax mpecTaBiIeHux y Tabi. 1.

Sk BUgHO 3 TaONUI, 1HTEPHET-pECcypcH, IO MICTATh on-line mabopartopii,
MalOTh JOCUTH IMUPOKUN CIIEKTP MOKIMBOCTEH (Bil Bifeo-(pparMeHTIB IOCHTIIIB 70
CUMYJIALIN CKIaIHUX (PI3UYHUX TMPOIECiB). 3arajioM, BIPTyaJdbHUH EKCIIEPUMEHT
CKEpOBaHUI HA JOCATHEHHS TUX K€ TUIAKTUYHUX IIJICH, 1110 ¥ BIMOBIIHUMA pealbHUN
¢b13uuHM excriepuMeHT. Bid cipusie popMyBaHHIO HABUYOK 311MCHEHHS JOCIIIKEHHS
3 BUKOPUCTAHHSM MPUJIaJIiB Ta 00JIalHaHHs CydacHO1 (13uyHO1 JabopaTopii, a TAKOXK
BUKJIMKAE 3al[1KABJICHICTh YUHIB SIK TEXHIKO-TEXHOJIOTTYHUN 00’ €KT.

Tabnuys 1
InTepHeT-pecypcn, mo MicTATH on-line J1adbopaTopii Ta IX XapaKTEepUCTUKH 3
NMO3HUILii MOKJIMBOCTI BAKOPUCTAHHS B OCBITHbOMY npoueci 3 pizuku

Pecypc Ha sikoMY 3HAXOAUTHCS XapakTepucTHKA pecypcy 3 NO3UILii MOKIMBOCTI
on-line nadopamopia BHKOPHCTAHHA B OCBITHBOMY npoueci 3 Qpisukn
Ha mmardopmi npencraBneno 158 cumymsiiii 3 QuCHUTIIIH

Physics Education Technology
(PhET)
(https://phet.colorado.edu/uk/)

IIPUPOJAHUYO-MATEMATUUHOT O LUKITY. Biptyanbhi
nmabopaTopii MICTATH OJfHE a00 KiJTbKa 3aB/IaHb, a TAKOXK HAOIp
yCiX €JIEMEHTIB, HEOOXIAHUX JUId iX PO3B’A3yBaHHS.

Omuu 3 HaWOLIBIKMX 30IpPHUKIB BIPTyaJIbHUX JOCIIIIB 3
VirtuLab (http://www.virtulab.net/) | pi3HUX HaBYQJIbHUX AUCHUIUTIH. OCHOBHA OJMHHMIIS KOJMEKIIi{
I[HOTO TIOPTAITY — BIPTYaJIbHUIA €KCIICPUMEHT.

Mictuth HaOlp pealbHHUX 1 BIPTyaJbHUX HABYAJIbHUX
JOCTIPKEHb y Taly3i NPUPOAHMYUX TUCHUILIIH: (i3HKa,
xiMmisg, Olosorisi, reorpadis, acTPOHOMIA, EKOJOTis,
MiIHEpaJoTisd, CHPSIMOBAaHMW Ha MIATPUMKY Ta PO3BUTOK
STEM-ocBiTu B YKpaiHi

Steam-nabopamopis MAHJla6
(https://stemua.sciens)

Gizmos [Topran mictuth nonan 400 cumynsmiid 3 MaTeMaTHKU Ta
(https://www.explorelearning.com/) | IPHPOAHHYHX HAYK JUIs yYHIB OCHOBHOI Ta CTApIIOi LIKOJIA

3BUYAITHO, BIPTyaJIbHUI EKCIIEPUMEHT HE MOKE y TMOBHIM MIpl 3aMIHUTH
peanbHUii, MPOTE PE3yJAbTAaTH HAIIUX JOCIIKEHb CBIAYATh MPO TE, 10 BIPTyaJIbHUI
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€KCIIEPUMEHT JI03BOJISIE: HAOUHO MMOKA3aTH BC1 (p13MUHI SIBUIIA Ta [TEBHI €KCIIEPUMEHTH,
Kl HE MOXKHA BIATBOPUTU y PEAIBHOMY >KHUTTi; MPOJEMOHCTPYBATH Ti TOHKOIII
Mpolecy, Kl Ha MEPIINi MOTJIsA] HEMOMITHI TPYU BUKOHAHH1 JJAOOpaTOPHOI poOOTH B
peabHOMY >KUTTI; 06araTo pa3iB MOBTOPUTH JOCIHIJKEHHS, 3MIHIOIOYHA TPU I[bOMY
napaMeTpH; MOJENIOBaTH CHUTyallll, HEMOXIJIMBI B peajbHUX yYMOBAaX; CIOHYKAa€ /10
MIJBUILIEHHS 1HTEpecy A0 Tmpeamery Ta iH.. [lpore, muiie B3aeMOIOB’si3aHe
BUKOPUCTAHHS BIPTYaJIbHOTO Ta pealbHOro (Pi3MYHOr0 EKCHEpUMEHTY, JacTh
MOXJIMBICTh YYHEBI BUBYATH HABKOJUIIIHINA CBIT, HOTO 3aKOHM Ta 3aKOHOMIPHOCTI Ha
O1J1bII1 BUCOKOMY PiBHI.
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B dac mBHIKOro po3BUTKY IUGPOBUX TEXHOJOTIH OCOOIMBOI aKTyaJllbHOCTI
HaOyBae HaBYAHHS IPOTATOM YCHOTO JKUTTS 3 METOI 30€peKEHHS ICHYIOUMX Ta
HAOYTTS HOBMX HABHUOK, 1110 JIO3BOJISATH €(DEKTHBHO IHTETPYBATHUCS y CYCIIIBHE JKUTTS
Ta YCITIIITHO Peai30ByBaTH CBiHl IHTEJICKTyalbHUN MOTEHIan. [ CyCcliIbCTBA, SKe
ctae MUGPOBUM Ta MOOUIBHHMM, MOTPIOHO 3aIIPOBAIHKYBaTH HOBI CIIOCOOW Ta METOIU



