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BUKOPUCTAHHS IHTEPHET-PECYPCIB JIS1 HABUHAJIBHOI'O
EKCIHOEPUMEHTY 3 KYPCY ®I3UKH CEPEJJHHOI LIKOJIU

AHoOTaNifA

BukopucTtanHs BipTyaJdbHOTO KOMIT FOTEPHOTO MOJICTIOBaHHS (DI3WYHUX MPOIIECIB 1
SIBUII[ CTA€ BCE MOMYJSPHIIINM Cepell YUUTEIIB MPUPOJHHYMX HayK. Take MOIETIOBaHHS
JUIS HAaBYAIBHOTO €KCIIEPUMEHTY Ma€ HU3KY JIUAAKTUYHHX TepeBar 1 moTpelye
BJIOCKOHAJICHHSI METOJIMKA BUKOPUCTAHHS B CydacHii mkomi. s Toro, mod KoMt roTepHe
MOJICTTIOBaHHS OyJIO YCHINIHAM Y TIeJarorivHoMYy IUIaHi, MOTPiOHE JOTPUMAHHS 11101 HU3KU
ymoB. Ilegaroru Bchoro CBITY CHiBIpalio0Th Ha BeO-caiiti Phet (http://phet.colorado.edu/),
10 TIPONIOHYE HAYKOBO OOTPYHTOBaHI i €)eKTUBHI KOMIT IOT€PHI CUMYJISIIT I BUBUCHHS
NPEIMETIB MPUPOJTHUYOTO IIUKITY Ha PI3HUX MOBaX CBITY, @ TAKOX E€IEMEHTH METOIHMKH X

BUKOPUCTAHHS B CEpPEIHIN IIKOTI.

Kiro4doBi cjoBa: KoMmIT I0OTepHI TEXHOJOTiI, (Pi3UUHUI HABUYAIbHUN EKCIIEPUMEHT,

HaBYaJbHI CUMYJIALI1, MOJICTIOBAHHS.

IMoctanoBka mnpodaemu. [IpobGrema mMmiArOTOBKM 1 TPOBENEHHS HABYAIHHOTO
eKCTIIEpUMEHTY B Tally3l MPUPOAHUYMX IUCHHUILUTIH Oyna 1 Oyae 3aBXIuW aKTyalbHOIO,
OCKIJIbKM HETIEPEPBHO 3MIHIOIOTHCS W OHOBIIIOIOTHCS K TEXHIUHE 3a0e3leUeHHS HAYKH U
iHpopMaLIfHUX HKEpeN, M0 WOro BUCBITIIOIThH, TaK 1 MOB's3aHAa 3 HEKO HEOOXITHICTH
NEPIOUYHOTO KOPUTYBAHHS 3MICTy OCBITH 1 METOJMKH BUKOPUCTAHHS HOBITHIX
TEXHOJIOTTYHUX 3ac00iB i 1HpopManiitHuX mxepen. [Ilupoke 3actocyBanHs 1HGOpMaIliiHO-
KOMYHIKAI[IHHUX TEXHOJIOT1H B OCBITHIM MPAKTHUIll BUKIHUKAE OTpeOy B HAIIOBHEHHI HOBOTO
iHpOpMAIIITHOTO CcepeloBUIIa KOHKPETHUM HaBUYAIBHMM Martepiasiom. BipTyanbhe
CEpENIOBUINE BIATBOPIOE MPAKTUYHO YBECHh CIEKTp TpaauLiMHUX pKepen iH(opmarii

3aBISIKM  MOro yHiKanhbHUM BiactuBOCTsAM. Tak IKT mo3BOnsitoTH  CTBOpIOBATH i



BIITBOPIOBATH JJIs1 KOPUCTYBAUiB TEKCTH, 300paykeHHsI, Bifeo i ayaio. [lIupoki MOXIMBOCTI
BIJIKpMBAIOTHCS TE€pe/] MelaroraMi B CTBOPEHHI 1 BAKOPUCTAHHI B HABYaHHI KOMIT FOTEPHUX
MoJieJiell — BIZIHOCHO HOBOTO KJIACy HaBYAJIBbHHUX 00 €KTiB. Taki MOJem MarTh BUCOKUU
TUAAKTUYHUA TIOTEHIIall 30KpeMa TiJf 4Yac MpOBENEHHS WIKUJIBHOTO HAaBYAJIbHOIO
eKCIEpUMEHTy. Y 3B’S3Ky 3 MM BHHHKAE MpoOieMa pO3pOOKH METOAMKH 3alydeHHS 1
BUKOPHUCTaHHS BIPTYaJbHUX MOJEJIEH MiJ] Yac BUBYECHHS MPUPOJHUYHUX HAYK.

Sk 3a3HavaroTh memaroru [7], ms mpoOiieMa TOB's3aHAa 3 PO3B SI3aHHSIM JBOX
3aBJaHb. IUIeCTIpsIMOBaHUM (OPMYBAaHHSAM B Y4YHIB yMiHb CaMOCTIHO CTBOPIOBATH TakKi
MoJiel Y BIpTYaJbHOMY CEPEOBHII, a TaKOXX 3 HAaBYAHHSAM iX e€(EeKTHBHO MpaloBaTu 3
«TOTOBUMH>» KOMIT FOTEPHUMH MOJEIISIMU SIBUII, TIPOIIECIB ISl MPOBEACHHS BipTYyaJIbHOTO

EKCIIEPUMEHTY.

Bukiaa ocHOBHOro marepiamy. 3apa3 y OaraThbox KpaiHax CBITY mexaroramu
AKTUBHO  pO3pOOJSAIOTBECA  3aco0M  [UIsl  HaBYAJIbHOTO  MojeiroBaHHS.  Tak,
HAUMONYJISIPHIIIUME CepeIOBUIIIAMH U MOJENOBaHHs (ismunux sBuil y Pocii € «Kusa
Dizuxa» (http://lwww.int-edu.ru)i «Bipmyanvna ¢izuxa» (http://www.stratum.ac.ru)/las
MOJICJIFOBaHHS 1 JOCHIKEHb MPOIIECIB, MO BiAOYBaIOThCSA B EIEKTPUUHUX KOJaxX ICHYE
HU3Ka cherianizoBanux mnaketiB MicroCap, Electronics Workbench, DesignLab, Multisim,
AKI MOXYTh OyTH TPHUCTOCOBaHI JJIS BUKOPUCTAaHHA B ImIKkoyiax. [Ipore 1i mporpamHi
OPOAYKTH HE € OE3KOMTOBHUMH 1 IIMPOKOJOCTYITHHUMH JJIsi YKPATHCBKUX YYHUTENiB. Y
3a3HauEHUX CEPEIOBUINAX YUHI MAIOTh 3MOTY CAMOCTIHHO CTBOPIOBATH MOJIEI.

binpin monynsipHUMU cepell YUUTEINIB € TOTOBI BIpTyaibHI MOJIENI 3 BUCOKUM PiBHEM
IHTepaKTUBHOCTI, po3poOieHi mnemaroramu. Ili Mozemi MOXyThb MaTH PI3HHH pPIBEHb
IHTEPAaKTHUBHOCTI, TOOTO 3aJIydeHHSI ¥ y4acTi caMUX KOPHUCTYBauiB JI0 XOAY BipTyaJbHOTO
EKCIIEPUMEHTY, BiJl CyTO NEMOHCTpAIlIMHUX MOJEINEH, SKi MOXKHA TiIIBKU CIIOCTEpIiraTd Ha
€KpaHi KOMI I0Tepa, J0 MOJEJIe 3 BUCOKUM PIBHEM IHTEPAKTHBHOCTI, Y SKHUX YYaCHUKH
MOXYTb 3MIHIOBaTH OUTBIIICThH MApaMeTpiB, MaTH OUTBIINI «BIUTMB» Ha SIBUINA 1 IPOIIECH.
Taki BipTyasbHi MOJEN MOXYTh OyTH 3amucaHi Ha HOCIT (KOMITAKT-TUCKH, (IIel-maM’ ITh),
a TaKOX BOHU MOXYTh OyTH TOCTYIHHMH B MEPEXi IHTEPHET 1 HalJacTilie He MOTpeOyIoTh
3aBaHTXCHHS CICIiaIbHUX TPOTrpaM Ha KOMII IOTEPH KOPUCTYBAYiB ISl TIPOBEACHHS
BIPTYaJIBHOTO €KCTIEPUMEHTY.

V 1iil cTaTTi pO3TIAAAETHCS BUKOPUCTAHHS BIPTYAIbHUX MOJIENIEH M1l YaC BUBYCHHS

OPUPOJHUYUX HAyK, 30Kpema, (i3uku, a came — BHKOPUCTAHHS BXKE€ PO3pPOOJIEHOro 1



CTBOPEHOTO  TEJaroraMM-BUCHMMH  OE€3KOIITOBHOTO  BIPTYaJdbHOTO  OHJIAHOBOTO

CepeIOBHUIIA /I BUKOPUCTAHHS MOJEJCH 1 CUMYJIIALIN, SKUHA Ha MOYaTKy OyB CTBOPCHHIA

JUTsl BUBYCHHS (Di3WKH, a 3rOJIOM U 1HIIMX MPEAMETIB MPUPOTHUIO-MATEMATHIHOTO ITUKITY:

xiMii, 610J10Tii, MATEeMAaTHKH, aCTPOHOMI].

[Mopsim 31 3BHYHUMH Yy TpPAgUIIAHIA TEHArorili TepMiHAMH  «MOJEIb>»,
«MOJICTTIOBaHHS» Taki 3acoO0M HaBYaHHS BCE YaCTIilIe B CyYacHIW MeAarorivHiil jiTepaTypi
HA3UBAIOTh CUMYJISIIISIMH.

CuMyIAIio MPOBOAATH 3 PI3HOI0 METOI — TPEHYBaHHS 1 HaBUaHHS TEPCOHAINY,
TECTYBaHHS TEXHOJIOTil B MPaHMYHUX yMOBaX, TeCTyBaHHsS Oe3reku, po3sard (Bizeoirpw,
CUMYJISISL HeBaromocti). TakoXk CHMyJALil BUKOPUCTOBYIOTHCS HAYKOBIISIMH  JJIs
3MIHCHEHHS  €KCIIEPUMEHTIB, sKi HeMoxiuBi B peambHocti [1].  Cumymnsiiio
BUKOPUCTOBYIOTh, MIO0 TMPOJEMOHCTPYBATH MOXIHMBI €(PEKTH TEBHHUX diid. 3a3BUYal
CUMYJISIIIO TIPOBOJISITH, KOJIM €KCTICPUMEHTH HaJ| pEaIbHO0 CHCTEMOI0 HEMOXKIIUBI, uepe3 ii
HEJIOCSHKHICTh, UM HeOe3IeKy ad0 BHCOKY BapTICTh TakuX ekcriepuMeHTiB. Cumyasayis [3] €
IPOIIECOM PO3POOKK MOJIENI peabHOI YU YSBHOI CHCTEMH 1 TIPOBEICHHS €KCIIEPUMEHTIB 3
MoAeITI0. MeTa IMITaIliiHUX €KCIIEPUMEHTIB — 3pO3YMITH MOBEAIHKY CHCTEMHU W OLIIHHUTH
cTpaterii ans QyHKIiOHYBaHHS cucTeMH. llpumymeHHs mpo mo CUCTeMy W MaTeMaTH4HI
AJITOPUTMH 1 BIIHOCHHH € TIOXITHUMH, 1100 OmHcaTH Ii IPUIYIIEHHS — 1€ € "'MOJSIUTIO",
sSKa MOXE IOKa3aTH, SK MpaIfoe cucreMa. SKImo cucreMa mpocTa, MOJAETh MOXe OyTH
Npe/ICTaBlieHa i BUpIIlIEHA aHATITHYHO.

[TepeBaru OHIAITHOBOT'O MOICITIOBAHHS SIBUII] 1 TIPOIIECIB!

- MaTepiaiM, po3MilleHi B [HTEpHET1, MOCTIMHO OHOBIIOIOTHLCS 1 BIOCKOHATIOIOTHCS,

- CallTH HOCTYIHI HIUPOKOMY KOJIY BUMUTENIIB 1 YUHIB, a TAKOXK iXHIM OaTbKaMm;

- OumpmmicTh Takux IHTEpHET-3aCO00IB € OE3KOIITOBHUMHU 1 TOMY JOCTYIMHHUMH PI3HUM
KOpUCTYyBavawm,

- Taki MaTepiaJd MOXYTh OYTH BUKOPUCTaHI SK JUIS ayAUTOPHUX 3aHATHh IiJ dYac
JIEMOHCTpAIlli SBUII 1 TPOIIECIB HAa JIEKIIAX, TaK 1 MiJl Yac BUKOHAHHS JIAOOPATOPHUX 1
NPaKTUYHHUX POOIT;

- MaTepiaiM MOXYTb OYTH BHMKOPHCTaHI Y4YHSMH BIOMa I TIOBTOPEHHS 1 MJIs

BUKOHAHHS JTOMAIIIHIX 3aBJaHb,



- BIPTyaJbHI OHJAMHOBI CHUMYISILii € e(QEeKTHBHMMH A HAOYHOTO IPEICTaBICHHS
MIPOIIECIB 1 SIBUII, SIKI a00 HEMOXKJIMBO BIATBOPHUTH B YMOBAax IIKUIBHOTO HaBYAJIHHOTO
€KCIIEPUMEHTY, a00 € IIKINTMBUMH ISl IPOBEJICHHS 1X Y Kiaci,

- MaTepiaii  BIPTyaJbHUX JCMOHCTpAIlii MOXYTh OyTH BUKOPUCTAHI SK JJIA
1HAMBINyaTbHOI POOOTH Y4YHIB, TaK 1 JJIi BUKOHAHHS TPYMOBUX 3aBIaHb, SIKI MOXYTb
OyTH 31MCHEH1 YYHSIMH, K1 HE 3HAXOAATHCSA B OJJHOMY KJaci.

Opniero 13 CYTTE€BHX TEepeBar OHJAWHOBUX  pECypCiB  JUIE  BUKOHAHHS
EKCIIEPUMEHTAIBHUX MPAKTUYHUX POOIT HA Cy4YaCHOMY PO3BUTKY IMEJArOTiYHUX TEXHOJIOTiN
€ TaK0X MOXKJIUBICTh CTBOPEHHS M aKTHBHOTO (D)YHKI[IOHYBaHHS MEPEKEBHX IEIaroriyHuX
CHUIBHOT, y SIKAX YYUTENl Pa3oM 3i CBOIMH BUXOBAHIIMH MAlOTh 3MOTY BUIBHO 1 TIOCTIHHO
00TrOBOPIOBATH 1 BIOCKOHAIIOBATHU SIK caMi BIpTyalibHI MOJIENIi, TaK 1 METOJAMKY MPOBEICHHS
3aHSITH 3 YUHSIMHU.

Ha xopucTh BUKOpHUCTAaHHS MOJENEH i CUMYIISIIN il 9ac BUBYCHHS TPUPOIHHUNX
HAyK CBIIYNTH HE TIUIBKA BUCOKUU CTYIIHB X HAOYHOCTI, a ¥ Te, 0 y4HI cami B TaKHX
BUCOKO IHTEPAKTHBHHUX MOJIENISAX MAIOTh 3MOTY <«IiSITH», BIUIMBATH HA XiJl «CKCTICPUMEHTY,
3MIHIOBAaTH YMOBH 1 HOTO MPOBEJCHHS, 110 BUKIMKAE Y HUX 3aI[IKaBJICHICTh 1 CXHJIBHICTh JI0
EKCIIEPUMEHTYBAHHS, TPOBEJCHHS pPEAIbHHUX JIOCHTiJIB, TMPOBEACHHS CaMOCTIMHUX
JOCHIIDKeHb. ITpOBiI eleMeHTH y BIPTyalbHMX CHUMYJISAIIAX, SKI BiJ3HA4YalOTh BYCHI 3a
BUKOPUCTAaHHS MOJETIOBAHHS SIBUII 1 TMPOLECIB, CIOPHUSAIOTH (POPMYBAHHIO BHCOKOI
ni3HaBaJbHOI MOTHBAILIT IO BUBYCHHS MTPUPOTHUYHNX HAYK.

[Ipore, cmig 3ayBakUTH, IO CUMYJIALII HE CTUMYJIIOITh HAaBYAaHHS caMi CO0OIO.
KoMt roTepHi cumymAii, SK BBAKAKOTh IXHI pO3POOHUKH, YITKO (GOPMYIIOIOTh TPOOIeMy i
3a0e3MevyoTh CKIAJHYy MOJNENb TPH, alleé «rpa — Ie JHIIe MEeXaHi3M, 1o 3ade3nedye
CHUTBHY YySIBY 1 CHUIBHUH IIOCBiJl, IO Ja€ MOXIIMBICTh KOJIETaM CIIUIKYBAaTUCS €JIHHOIO
MOBOI0. PO3yMiHHS Ta HaBYaHHS — HE y caMiil Tpi. Yce 1€ — HacliJOK CIUJIKyBaHHS HaBKOJIO
rpu» [2]. Came Take memaroridyHe CIIUIKyBaHHS, OOTOBOPEHHS 3 YYHSIMH TOTO, IO
BiIOYBa€ThCSA HA €KpaHi 1 PO3YMIHHS poOJI MOJENeH 1 iX MpU3HAYEHHS € CYTTEBUM
KOMIIOHEHTOM METOJMKH BUKJIAJaHHS 32 BHUKOPUCTAHHS KOMII IOTEPHHUX CHUMYJISIIIN.
BaxnuBuM € TOSICHEHHs YYHSIM Mojeneid, (opMyIrOBaHHS 3aBIaHb, IO MEPEIyIOTh
BIpTYaJIbBHOMY 300pa)XCHHIO SIBUII i MPOIIECIB, 3’ ICYBaHHS OCHOBHUX O3HAaK, XapaKTEPUCTUK

pETbHUX SIBUII 1 TIPOIIECIB, TIOKJIAJIECHUX B OCHOBY Mojeneit. HeoOXigHuM 3aBepIiieHHIM



poOOTH 3 MOJENSIMU € TIABEACHHS IMiJICYMKIB 3 OTPUMAHUX PE3Y/IbTATIiB, CIIBBIIHECECHHS 1X
13 peaJbHUM CBITOM.

Harmionanpanii THCTHTYT 0e3nepepBHOI OCBITH BenukoOpuranii
(http://www.niace.org.uk/) B ommomy 3i CBOIX JOCHiPKeHb BHUBIB Qopmyny. «Mu
3amam'sitoByeMo Tutbku 20 % i3 Toro, mo Mu npouutand, i 7o 90 % i3 Toro, mo mu:
MPOYNTANIH, MOOAYMITH, TOYYJIH Ta 3pOOUIH, TOOTO KOJIU MU OTPUMAJIHU JIOCBIJT Yepe3 JIro».
Take HaBUaHHS JicTayio Ha3By «HaBuyaHHs aiero» (“learning by doing")He auBHO, 1110 yuHI
nam'sITaloTh MaJIO 3 TOTO, YOMY X HaBUYaJIM, — 3a TPATUIIIITHOTO HaBUYaHHS OUTBITY YaCTUHY
yacy BOHHM 3aiiMalOTh MAaCHBHY MO3MIII0 y HaBuyaHHI. CydacHi KOMI FOTE€pPHI TEXHOJOTIi
BUBOJATH ITpU Ta CUMYJSIil Ha HOBUHM OCBITHIN piBeHb. 3'ABIAIOTHCS HaBYAIBHI IrpH,
mporpamu, siKi po3poOJSIOTBCA y BHUIJIAAI KOMITHOTEPHUX Irop, aje Ha BiAMIHY BiA
TPAIUIIMHAX, ACIEKT 3aJ0BOJICHHS TMOEIHYEThCS 3 ACMEKTOM TeaaroriyHuM. Hanmanus
MOJKJIMBOCTI BUUTHCS 32 JIOTIOMOTOIO CUMYJISIIN, OJHOYACHO 3 IMiJTPUMKOIO 1 PO3BUTKOM
TpaauLiiHUX (OpPM HABYAHHS, MOKE CTaTH OJHHM i3 CIIOCOOIB PO3B’ SI3aHHSA MPOOIEMH
[MIBUILIEHHS SIKOCTI HABYaHHS.

HaBuanpHi irpu — HaliCKIagHiIIa MO0 CTBOPEHHS (opMa eIeKTPOHHOTO HaBYAHHS
MOPIBHSIHO 3 IHIMUMHU E€JEKTPOHHUMH 3aco0aMu, TaKWUMH SIK, HAMNPUKIAJ, EJICKTPOHHI
MOCIOHUKH, TUCTaHLIMHI Kypcu Tomo. [ns Toro, mob6 cumymsmis Oyna YCHIIIHOI B
Ne1arorivHoMy IUIaHi, MOTpiOHEe JOTPUMAHHA IO HU3KK YMOB. Tak, y kHu3i "Homy irpu
MO>KYTh HaBuMTH Hac" npodecop Hero-HMopkeskoro yriBepeutery Bickomcin Jxeitme o
Jxu (James Paul Gee) [S}aBoauts 36 mpuHIMIIB, SKi BU3HAHI OakKaHUMHU Ui 1X
3aCTOCYBaHHS B MPOIIECI HABUAHHS, 1 AKI MOXYTh pPeali3yBaTUCs TIJIbKU B KOHTEKCTI TpH-
CUMYJISIIII.

1. TlpuHOMI aKTUBHOCTI YYHS, HOTO KPUTUYHOTO CTABIEHHS J0 Marepianxy. iHTepec 0

rpu/CUMYJISIIIT, 3a3BUYA, BUIIHMA, HK 10 OYb-SIKOTO TPAIUIIHHOTO BUY HAaBYAHHS.

2. TlpuHnmn qu3aiiHy: OU3aiiH pO3TIISAIAEThCS SK BKJIMBHIA aCNEKT HaBYAHHS. OYIIb-
sKa, HaBITh HAWIIPOCTIIIA, Tpa Kpaiie 100pe 0(hOPMIIEHOTO TEKCTY.

3. TlpuHIUI CEMIOTHUKH. PO3YMIHHS YYHSIMHU CKJIQJHUX CEPEIOBHII] 1 B3aEMO3B'SI3KIB.

4. TlpuHIUT CEMIOTHYHUX JIOMEHIB: CYMICHE HABYAHHSI 3 THIIMMH JIFOIbMHU.

5. TlpuHIMOD MeTaMUCIEHHS. Y4YHI BYaThCS OAUUTH B3AEMO3B'SI3KM MK PI3HUMH

ACIEKTAMH 1 ITOJISIMH.



6. IlpuHOHMI <«TICMXOCOIIATHHOTO MOPATOPiIO». y4HI HepeiMaioTh Ha cebe PU3HKH,
BUYAThCS HA MOMUWJIKAX, Yepe3 110 HABYAIOTHCS HAabaraTo MBHUALIE, HIXK 33 TpaAULIIHHUX
Croco0iB HaBYAHHS.

7. TlpuHOMO BiAMOBIaJLHOTO HaBYAHHS. YYHI CTAOTh OUIBIN BiAMOBIIAJbHUMH, TOMY
10 € YaCTUHOIO TPYIH OJHOYMIIIB, y Kl yCi BOHU MAIOTh 3arajibHy iI€HTUIHICTb.

8. IlpuHIMN 1IEHTHYHOCTI: BipTyaJbHa 1ICHTUYHICTh TaK CaMO BaXKJIMBA, 5K 1 peasibHa.
e mokparye caMOOIiHKY 1 CAMOCBIIOMICTh THX, XTO HABYAETHCS.

9. TIlpuHOUO caMoOIli3HAHHS. YYHI BYaThbCS BYMTHCSA 4Yepe3 HaBUajbHI CTpaTerii, sKi
MIIXOIATh TM HalKpaile.

10. [puHnmn 30iTbIICHHS IHTEHCHBHOCTI 3 YacOM: Y4HI OTPHUMYIOTh BEJIMKY KUTbKICTh
3BOPOTHOTIO 3B'SI3KY, Y PEKUMI peaJbHOT0 Yacy Ji3HAIOUUCh, 110 Y HUX BUXOJUTH abo
HE BUXOJUTh.

11. [lpuHUMI JOCATHEHHS. JIOJW CAMOCTIMHO CTaBIATh MOCWIIBHI IJis cebe I,
JOCATAIOYH 1X 1 OTPUMYIOUH 32 1€ 3HAYYIII I ce0e 3a0X0UCHHS.

12. IlpuHUMI MPAKTUYHOCTI: JOCATHEHHS YCMIXy MOXJIMBE JHIINE Yepe3 IMOCTIHHY
MPAKTUKY 1 3aCTOCYBAaHHS OTPUMAHUX 3HAHb, YMIHb 1 HABUYOK.

13. TlpuHnun mocTitHOTO HaBYAHHS. HABYAHHS HIKOJIM HE NMPUIHUHSIETHCS, 3 MIPOTPECOM
HEOOX1THO TpUA0aBaTH HOBI HABUYKH.

14. TlpuHnun «piB€Hb KOMIIETEHTHOCTI»: Ti, XTO HABYAIOTHCS, BUIITOBXYIOTHCS 13 30HU
KOM(DOPTY 10 30HH JIETKOT0 JUCKOM(OPTY, KOJIU MOCTaBICHUX IIIel MOXKHA JOCSTTH
3 MIOMITHOIO, aJie HE BUCHAXKIIMBOIO HAIIPYTOIO.

15. IlpuHUMI AOCTIKEHHS: y4€Hb TMOBHUHEH YYUTHUCS, MOCTIMHO IOCHIIKYHOUYM HOBI
HUISIXW — ITPOOYIOUH, TOMUJISIOUNCH, 1 3HOBY IIPOOYIOUH.

16. [IpuHIMIT MHOXXMHHOCTI NIISAXiB. BEJIHKE PI3HOMAHITTS MOXJIMBUX BHOOPIB 1
aIbTEPHATUB OJIHOYACHO TTOCUITIOE aBTOHOMIIO 1 3JJaTHICTH J10 MPUNUHATTS PIIICHb.

17. IlpuHOMIT «CMHCITY B KOHTEKCTI». Hii 1 iX pe3yabTaTh BaXKJIWBI B KOHTEKCTI
CEpe/IOBUIIIA, SIKE MA€ CMUCH JJIsl YUHS.

18. [IpuHIMI TEKCTY: YMTAHHS 1 PO3yMiHHS TEKCTY B HAsIBHOMY KOHTEKCTI.

19. IuTepTexcTyanbHUN MPUHIUIL Pi3HI KAHPH TEKCTY PO3YMIIOTHCS 1 pO3MI3HAIOTHCS.

20. IMpuHUMIT MYJTbTUMOAAIBHOCTI: HABUYAHHS MOKJIMBE HE JIMIIE 32 J0MOMOTOI0 MOKa3y

TEKCTy 1 300pakeHb, alie il 3aHypEeHHSAM y4JHs B Hemepea0auyBaHi, 3MilIaHi MeJisl.



21. TlpuHmmm «MaTepiaibHOTO PO3YMIHHS». pE3yabTaTH HABYAHHA MEPEBIPAIOTHCS
HUISIXOM Pi3HOT B3a€MO/I1T 3 1HIIIMMHU JIFOJMU 1 00'€KTaMH.

22. TlpuHOMN iHTYITHBHOTO 3HAHHS. 331 TOTO, OO MPONTH TPy, MOTPiOHI IPYHTOBHI
3HAHHS, U0 «MalOThCSA» Ha YBa3l.

23. TlpuHIMNI «po30UTTS 3aBIAaHHS Ha Mig3a1adi». HAaBYAHHS BiIOYBAETHCS B PEKUMI
«KPOK 32 KPOKOM>.

24. TlpuHOWI TOCTYNOBOTO HAPOCTAaHHS CKIATHOCTI 3aBlaHb. CIOXKET TIOCTYIOBO
PO3rOpTA€ETHCA BiJl MPOCTUX 3aBJIaHb 1 CIIEHAPIiB 10 CKIaIHHX.

25. TlpuHIMI «CKOHILIEHTPOBAHOTO MPUKIALy». 0a30BI HABUYKU PAHO AKIEHTYIOTHCA
MUITXOM MPAKTHKH, M0 TIOBTOPIOETHCS, TOMY BOHH IPAITIOIOTH i HA BUIIUX PiBHSX.

26. TlpuHmumn «Big HU3Y [0 Bepxy». 0a30BI HAaBHYKHM HE OTPUMYIOTBCS 1 HE
BUKOPUCTOBYIOTHCSI B 130JISI1i1, ajieé B KOHTEKCTiI 3aBAaHb 1 MPOOJIEM CKJIQIHIIIOTO
piBHSIL.

27. TlpuHnun «diTka iHQOPMAIis TOYHO 1 BYACHO». MiATPUMKA HABYAHHS 3I1HCHIOETHCS
y Mipy MPOTpecy Y4HsI — KOXKHOTO pa3y TOYHO 1 BYACHO.

28. TlpuHnmn BIOKPUTTA: MpPOCTe TepefaaBaHHs iHdopMallli 3BeieHe 10 MIHIMyMY, IO
3MYIIY€ TOTO, XTO HABYAETKCS, 31HCHIOBATH BIIACHI BiJIKPUTTSI.

29. IlpuHnMnO mnepeHeceHHs. 3M00yTI HAaBUYKH 3aCTOCOBYIOTHCS IJisi PO3B’sI3yBaHHS
MPAKTUYHHUX 3aBJ/IaHb.

30. TlpuHIUn «Mojenl KyJdbTyp». Y4HI TOBHHHI AYMaTH IPO MOXJIHUBI KYJIbTYpHI
KOH(IIIKTH y Tpi.

31. [puHuMnD «KyJIbTYPHUX MOJEJNe HaBYaHHS». HAJa€ THUM, XTO HAaBUYaIOThCH,
MOXJIMBICTh BUIIPOOYBATH HOB1 MO/IEJIi HABYAHHSI.

32. «KynpTypHi MOAENi CEMIOTHYHHX JOMEHIB». ICHYIOTh MOXJIHMBOCTI KOHTaKTy 3
pizHUMU chepaMu TisITBHOCTI.

33. IllpuHmun po3monidy: HaBYaHHS HE € TUIbKA "30MpaHHSAM 3HAaHHSA , BOHO
po3nojiiyieHe 3a chepamu IISIIBHOCTI, Y SIKUX ONEPY€E TOM, XTO HABYAETHCS.

34. IlpuHIun po3nmoaieHOCTI: aKTUBHA CHUIbHA po0O0Ta 3 APY3SIMU 1 KOJETaMH, 3 SKHMH
OYHO a00 BIPTYaJbHO 3HAMOMHMI TOW, XTO HABYAETHCSI.

35. TlpuHnun rpym 3a iHTepecaMu: CHijbHa poOOTa 3aCHOBaHA Ha HASBHHUX Y YJICHIB

rpyny HaBUYKaxX, a He Ha BIKOBIH, pacoBiii abo crareBiil Audepentiarii.



36. [punmun cBoei moauan (iHcaiinep): y4eHb — OUTbIIEe HIXK MIKOJISP, BiH — YYHTEINb 1
TBOpEIlb CB1JJOMOCTI.

[lepeBakHa OUTBIIICTh HABEJACHUX MPHUHIUIIB CTOCYETbCS 1 MOJCIIOBaHHS
HABUYAJBLHOTO EKCIIEPUMEHTY, TOJaHOTO0 SK IHTEPAKTHUBHI KOMIT FOTEPHI CHUMYJIAIII].
CrnigyBaHHS IIUM TPHUHIIMIIAM JT03BOJISIE 3pOOUTH HABYAHHS 32 JIOTIOMOTOIO JTii €)eKTUBHUM.
Cami X TEpMIHH «CEpPHO3HI ITpU», <CUMYIAIII», «€HTEPAKTUBHE 3alydaroue HaBUYAHHS»
(serious games, immersive learning simulatieasyo Bu3Ha4arOTh AyKe Pi3HI PILICHHS.

VYKpaiHCbKI BYHMTENl PIIKO BUKOPHCTOBYIOTH KOMIT IOTEPHE MOJICTIOBAHHS IS
NPOBEICHHS CKCIIEPUMEHTY, X04a iCHye moTpeda B TakuxX 3acobax depe3 Opak o0JsiagHaAHHS
B mKojax. BimOyBaeTbcsi 1€ 3a JAEKUIBKOX NPUYMH. 30KpeMa, OUTBIIICTh €NeKTPOHHUX
pecypciB 13 CUMYISIISMHA 1 MOJEIIOBAaHHSAM HABUaJbHOTO TpPH3HAYEHHS PO3POOJICHI s
BUILIOT IITKOJIM 1 HE MAIOTh PIBHEBOI CTPYKTYpH (VIS YUHIB Pi3HOTO BiKY 1 PIBHSI IiJTOTOBKH)
a0o JOCTYIHI TIIBKH B TIIATHIN oduraitHOBIN Bepcii. Hanpukiaza, pociiickkuil eeKTpOHHUM
HaBuanbHU  mociOHmk  Stratum 2000 BipryanesHa — ¢isuka’  BUKOHaHHWHA 1
PO3MOBCIOKYETHCS Y BHUIJISAI KOMIAKT-AUCKY [6]. BijblmicTe caiTiB, sIKi IPOMOHYIOThH
neperyisi CUMYJIISIINH HaBYAIbHOTO €KCIIEPUMEHTY B IHTEPHETI, MPOMTOHYETHCS 1HO3EMHUMHU
MOBAaMH, HANpPUKIAJA, OpPUTAHCHKI MPOTPaMHI MPOAYKTH 13 CHUMYJSAMIA 3 MaTeMaTHKH,
¢izukm, Ximii, mpupoaHHYMX HaykK It aemonctpamii Yenka (http://www.yenka.com/)
Kopmopanii Crocodile Clips (http://www.crocodile-clips.com/}iporionytors 15-1eHHe
BiJIbHE BUKOPHCTAaHHS B HABUAIBHHMX 3aKJa/aX 3 OIUIATOI0 IMOAATBIIOr0 BUKOPUCTAHHS B
mkonax. Ili MopjemroBaHHS JOCTYHHI — aHTJHCHKOK, JaHCHKOIO, TOJUIAHJCHKOIO,
KOPEHChKOIO, YTOPCHKOI, (PaHIly3bKOI, MOPTYTralbChbKOI, TYPEIBKOI  MOBAaMH.
YacTtuHa BipTyalbHUX  Jaboparopiit YenkamnepeknageHa  pOCIHCHKOIO MOBOIO
(http://www.yenka.com/ru/Productsf) posmnoscioxyetbest B Pocii [HCTUTYTOM HOBHX
texuosoriv (http://www.int-edu.r) ma mmatHiii ocHoBi. ITomiOHI pecypcH € IpPaKTHYHO
HEJIOCTYIHUMH IIUPOKOMY 3arajiy YKpailHCBKMX BHKJIaZadiB (Ii3UKH HE TIIBKH dYepes
¢diHaHCOBI mpoOieMu, aje i ToMy, IO IX MPAKTUYHO HEMAe YKpaiHChKOH MoBoro. [Ipore
ICHYIOTb OHJIAHOBI OE€3KOIITOBHI pecypcH, sl SKHX LI NpoOJIeMH MOXYTh OyTH
pPO3B’ sI3aHi.

IurepaktuBHuii caiit «lHTepakTuBHI cumyismnii» Phet (Physics Education
Technology http://phet.colorado.edefiBopennii y 2004 porti HayKOBISIME Y HIBEPCUTETY

Konopano (CIIA), ¢binancoBo i opranizamiiiHo miarpuMmyerbes Harionansaum HaykoBum



®onpom (CIIIA), nenapramentamu ocBitH, Microsoft Researcha inmmmMu HaykoBuUMH 1
JTOCIITHUIIBKUMHA yCTaHOBaMH, INPUBATHUMHU CIIOHCOpaMHM ¥ opranizamissMu. Ha caiiti
MICTUTBCS TIOHA]] /5 MJTH. PI3HOTO PiBHSI CUMYJISIIN 3 (i3uku, Ximii, 6i0s0Tii, MaTeMaTUKA
Ta 1HIIUX NPUPOJAHMYMX HayK. Ha caliTi MicTAThCS 3arajabHi METOAMYHI HACTAaHOBHU 1
METOJIMYHI PEKOMEHAAIIT I0JI0 BUKOPUCTaHHS KOXHOI Moneni. Cailt nepexiiageHo Ha 68
MOB cBITYy. Hampuknan, kutaiickkoro mnepekmaaenHo 119 monentoBaHb, pOCICbKOIO — 54,
ykpaincbkoio — 41.Jlo mepeknaay 3amydaloThCs MeAaroru-BOJIOHTEPH 3 yChOTO CBITY. CaiT
€ 0E3KOIITOBHUM JIJI1 BUKOPUCTAHHS 1 HAUMOMYJISIPHIIIIUM cepeJl TTOAIOHUX CalTIiB, PO 110
cBimuuTh moHan 170 Tuc. rimeprocuiiaHb Ha HHOTO 13 1HIIUX CAWTIB 1 HAYKOBHX CTaTeH
1010 BUBYCHHSI PUPOTHUYHX JUCIIUILTIH.

JloCHiTHUIIBKUNA MIAX1M, 1[0 BUKOPUCTAHWK y MOOYAOBI MOAENEH, pO3MIMICHUX Ha
CaiiTi, BKJIIOYA€E pe3yJbTaTH CYYaCHHX HAYKOBHX TEIAaroTiYHUX JOCIIKEHb, IO03BOJISE
YYHSIM MOJICIIIOBATH SIBUIIA, IMPOLECH W POOUTH 3B'A30K MK pEabHHUMH SBHUIIAMH 1
OCHOBaMH HayK, MOTJUOIIOIOTH iX PO3YMiHHS 1 BU3HAHHS (I3UIHOTO CBITY.

{06 mOMOMOTrTH Y4YHSM Bi3yaJIbHO YSIBUTH 1 3pO3yMITH HayKOB1 KOHIICTIIii, CalT
Phet 3 MozenmioBaHHS «OXKUBJISIE» 3a JOMOMOIO MYJIbTHILIIKAIT 1 rpadikd Te, IO
HEBUUME IS OYel, 1 HaJae 3MOTY IHTYITHBHO YIIPABIATH MPOIECaMH, BUKOPUCTOBYIOUU
Taki fii, AK «HAaTUCHYTH 1 MEPETATHYTH», a TAKOXK 3a JOTIOMOTOI0 PI3HOMAaHITHUX MOB3YHKIB
1 mepeMuKaviB. 3 METOIO MOAAIBIIOTO CTUMYITIOBAHHS KUTbKICHUX JTOCIIIKEHB, III0 MOXYTh
OyTH BHWKOHAaHI YYHSIMH, MOJICIIOBAHHS TaKOXX IPOIMOHYE BHUMIPIOBaJIbHI MPUIAIH,
HANIPUKJIAJ, JIHIAKY, TOJWHHUKH, SIKI MOXXHAa 3YIMUHHUTH, BOJBTMETPH, aMIIEPMETPH,
TepMOMeTpH Tomo. KopucTyBay, MaHIMY/IIOIOYM IIMMU IHTEPAKTUBHHUMH 1HCTPYMEHTaMH,
MOJKE€ OJ[pa3y OTPUMYBATH BHMIPIOBaHI BEJIMUMHU TaK, 110 BOHH €(EKTUBHO UIIOCTPYIOThH
NPUYMHHO-HACTIAKOBI 3B's3ku. lle Takoxk JO3BOJNILE crocTepiratd 3a JeKUTbKOMa
NOB'sI3aHMMH 00’ €KTaMU 1 mapaMmerpamu (BigoOpaskaeTbcst pyX 00'€KTiB, rpadiku, YUCIOBI
3HAYCHHSI TOKa3aHb TOIIIO).

Jlns 3abe3nedeHHsT HaBYAIbHOI €(EKTUBHOCTI 1 3pPYYHOCTI BUKOPHCTaHHsS, YcCi
MOJICTTIOBaHHSI HAYKOBO TIEPEBipeHi ¥ OIiHEHi. 3a JaHUMU, HABEJCHUMHU Ha CalTi, TECTOBI
MEepPEBIPKU  3MIIMCHIOBAJIUCS 3 BUKOPUCTAHHSM I1HTEPB'IOBAHHS Yy4YHIB, Ha JOJATOK 0
nepeBipky (PaKTUYHOTO BUKOPHCTAHHS MOJICIIOBAHHS B PI3HUX yYMOBaxX, Y TOMY YHCJIi Ha
JEKIISAX, i 9ac TPyMoBoi poOOTH Y4HIB, MiJ Yac BUKOHAHHS HUMH JIOMAIIHIX 3aBIaHb 1

1a00paTOPHUX pOOIT. Bukopucrana Ha camTi cucreMa MapKyBaHHS



(http://phet.colorado.edu/en/for-teachers/legemdjeneii Bxazye, sskomy piBHIO IOAO iX
BUKOPHUCTAHHS BIANOBIAAa€ KOXHA 3aMPOIIOHOBaHA MOJENb. Y Cl CUMYJIIALII MatOTh CUCTEMY
MO3HAYOK BIAMOBIMHOTO piBHS. Hampukiaz, BKa3zaHi creriaidbHI MO3HAYKH, IO BKA3YIOTh
Ha!

* Mojen, sKi € e)eKTHBHUMU TIiJ] Yac MOSICHEHHI HOBOTO MaTepially, JJisi BUKOHAHHS
JIOMAaIIHIX po0IT, a TaKOXX MOXYTh OyTH BHKOPHCTaHI 11 CTBOPEHHS BUYUTEIEM
JTUIAKTUYHUX MaTepiais;

* Mojmenm, SIKi 3HaXOAATHCA Yy po3podili 1 MOXYTh MICTHUTH JAeiKi (DyHKIIOHAJIbHI
HEJI0JIIKU TIPY BUKOPHCTAHHI,

* Mojem, mo Oymu MPOTECTOBaHI B KiacaX Ha JEKUIbKOX PI3HUX KOMIT I0OTEPHUX
wiargopmax. MonentoBanHs OyJi0 BIOCKOHAJICHE HA OCHOBI €KCIIEPUMEHTATBHHUX
MeJaroriyHuX JTOCTIHKEHDb H 1HTEePB'IO 31 CTYACHTAaMHU  YIHIMHU.

Yci PhetmonentoBanHs 3HaX0IThCS Y BUILHOMY JTOCTYII Ha BeO-caiiTi Pheti mpocTi
y BUKOpHCTaHHI. Bonn Hamwmcani Ha Javai y @uem, 1 MOXyTh OyTH 3aBaHTaXKEHI 1
BUKOPHUCTaHI 3a JIOTIOMOTOI0 CTaHAApTHOTO BeO-Opaysepa, HaBiTh, SKIIO Il JOJATKH HE
BCTAHOBJICHI Ha KOMII' I0T€pax KOPUCTYBayiB.

[Menaroriuamii  ¢akynprer VYHiBepcutery Komopamo i komanma caiity Phet
OPOBOJATH  JOCHIDKEHHS 3  pPO3POOKH 1 BUKOPHCTAHHS IHTEPAKTUBHUX  CHUMYJISALIN
(MomemoBaHHs), 1100 Kpalie 3’ ICyBaTH Take.

1. SIxi XxapaKTepUCTUKU POOJIATH Il IHCTPYMEHTH €(DEeKTUBHUMU JJIsl HABYAHHS 1 YOMY.
2. Sk y4H1 3aiiMarOThCS 1 B3aEMOJIIIOTH 3 IUMH 1HCTPYMEHTaMH, 1100 HAaBYATHCS, 1 110

BILUIMBAE HA LN POLEC.

3. Komu, sk 1 4yomy 11l IHCTpYMEHTH € €(EKTUBHMMH B PI3HUX HaBYAIbHHUX

CEpEeIOBUIIIAX.

Ha caiiTi Bci MozeroBaHHS KaTeropizoBaHi i MOXKYTh OyTH 3HaWEHI CIeIialbHUMU
IHCTPYMEHTaMU TOIIYKY 3a!

* TeMmaTHyHUMH Ojokamu (Hanpukiaza, «B3aeMois atomiB», «BUKoOpHCcTaHHS OaTtapeit Ta
aKyMyJsATOpiB», «Criektp», “MoJeKyIsipHa TeOpisi» TOIIO);
* THUIOM 3aHATh (HAMpUKIAM, Ui Ja0OpaTOPHUX POOIT, NEMOHCTpAIll Ha JISKIIAX, IS

BUKOHAHHS JJOMAIITHIX POOIT TOIIO);

e piBHAMH (VIS YYHIB MMOYATKOBUX KJIACiB, YUHIB CEpPEIHIX 1 CTapIIMX KJaciB, 3aBIaHHS

i ABUIIEHOI CKJIAJHOCTI TOIIIO);



* wmoBoIo (ychoro Oibiie 80 MOB).

CriBpoOITHHKH 1 po3poOHUKH caiiTy PhetmocmimkyioTh IPUHIUIN MPOEKTYBAaHHS
MOJICTIIOBAaHHSI HAa OCHOBI TMEJAaroriyHuX JOCTIIKeHb TOTO, SK BiAOyBaeThCs TMpolec
HaBuaHHsS  y4HiB. Ha  caiiti  HaBemeHo  Omu3pko S50  HaykoBHX  Mpallb
(http://phet.colorado.edu/en/research)jop’si3anux i3 JOCHIKEHHSIM  €(EKTHBHOCTI
BUKOPUCTaHHS MOJICITIOBAHHS JJIsi BUBYCHHS MPUPOJIHUYNX HayK. BemyTbes MOCITiKEHHS
TOTO, SIK y4YHI PI3HUX HaBUYAJIBHUX CTHUJIIB BHKOPHCTOBYIOTH MOJICIIOBAHHS 1 TEIAroru
CTBOPIOIOTH CHEIiabHI METOAMYHI PO3POOKH MO0 BEAEHHS OOTOBOPEHb y BHKOPHCTAHHI
MOJEJIeN JUIA KOHOI TemMaThuyHoi wmogjeil. [IoBHUI omuc Takux OOCIIKEHb MOYKHA
npounTtaTH B moHa 50 poOoTax memaroriB, yueHUX 1 MPAKTUKIB, sIKI pO3MIIIEH] HA CalTI 3a
nocuaanasM  http://phet.colorado.edu/en/research#pub_ieopertnune o00rpyHTyBaHHS
BUKOPHUCTaHHs CUMYJISIIIN HaBeneHe y poooti k. bpancdopna [1].

JIOCHITHUKK CHpaBeUIMBO BiJ3HAYAIOTh, IO MOJEIIOBAHHS HE MOXKE 3aMIHUTH
JIOCTIMIB Ha peaqbHOMY JjabopaTopHOMY ycTrarkyBauHi. Phetemmynsamii € OimbIn
e(eKTUBHUMHU ISl JOPMYBAHHS B YUHIB KOHIIENTYAIBHOTO PO3YMIHHS HayKOBHX TOHSTH, 1X
B3a€EMO3B’ A3KiB, 3aKOHIB 1 (QopMys, MPOTEe iCHYe OaraTto HaBUYaJbHHUX 1 HAYKOBHUX IIUICH
1010 TPAKTHYHUX 3aHSITh, AKi HE MOXKYTb OyTH pO3B’ s13aHi 3a TOTIOMOTOI0 KOMI' FOTEPHOTO
MoJieNoBaHHs. Hanpukiaa, HEMOXIMBO i He BapTo (OpPMYBATH 3a JIOTIOMOTOK) TaKOTO
MO/JICJTIOBAHHS CIIELialbHI HABHYKH, MOB'SI3aH1 3 pOOOTOIO 3 YCTAaTKYBaHHSM 1 MPHIATAMH.
3anexHO BiJ METH HaBUYaHHsS, HAsSBHOCTI YCTAaTKyBaHHS, METOJ KOMII FOTEPHOTO
MOJICJIFOBAaHHSI, SIK 3a3HA4Yal0Th aBTOPHU 1 PO3POOHUKH CalTy, MOke OyTH OUThIT ePeKTUBHO
BUKOPUCTAaHUM TUIBKM 3a BIAJOT0 NPOAYMAHOrO0 KOMOIHYBaHHS MOJETIOBaHHS 1
BUKOPUCTaHHS PEAJBHOTO OOJIAHAHHS 1 CIOCTEPE)KEHHS 3a peaJbHUMHU MPOIECAMH.
JlocnmiqHUKY Bi3HAYAIOTH, 110 OUIBIIICTh YYHIB HE MalOTh HEOOXIHHX YMOB, 100 ymoma
NPOBOJIUTH JIOCIIiI, @ BUKOPUCTAHHS IrPOBUX MOJEJeH crpusie GopMyBaHHIO J0JaTKOBOI
MOTHBAIl 10 JOCTI/PKEHHsI TPOIECIB 1 SBUII 3a JONMOMOTIOK KOMIT IOTEPIB Mija dac
BUKOHAHHS JIOMAITHIX 3aB/AaHb. [lenaroriuni JOCIiKEHHS POIleCy HaBUaHHS BU3HAYAIOTh,
10 HaiieeKTHBHIiIIE BUKOPUCTOBYBATH KOMII FOTEPHE MOJEIIOBAHHS ITiJ] Yac MPOBEIACHHS
JeKII 1715 TOSCHEHHS HOBOTO Martepiany, y KJIacHii IpymoBii TisUTBHOCTI YYHIB, IMiJ 9ac
MPOBEACHHS JTA0OpaTOPHUX POOIT 1 BUKOHAHHS YYHSMHU JIOMAIIIHIX 3aBJaHb. YCl MoAei

po3po0ieHi 3 MiHIMAJIbHUM BHKOPHUCTAHHSAM TEKCTIB, TaK 100 BOHHU JIETKO MOTJIH OyTH



IHTETpoOBaHI B yCi aCHeKTH BHUBUYEHHS KypCiB MpUpOAHMYMX AucuuiuiiH. KopucryBauam
CalTy MPONOHYIOThCS TPH COCOOM BUKOPUCTAHHS CUMYIIALIH (Moerneit):
* Oe3nocepenubo Ha Pheteaiiti 32 MOCTIHHOrO BUCOKOIIBHIKICHOTO TMiAKIIOYCHHS 0
Mepexi [HTepHeT;
* TIpU 3aBaHTAXEHHI BCHOTO caiiTy Ha Komm'totep, USBHociit a00 koMmakT-aucK;
* i3 3aBaHTAXEHHSM OJIHOI a0 AEKUIbKOX Momenell Ha komm'rotep, USBsHociit abo
KOMITAKT-TUCK.
Tabnuys 1

Mo:xIMBOCTi BUKOPUCTAHHS Mojeeii i3 caiity Phet «lnTepakTuBHI cumyisimii»

TTocTiiiHe MOKIIOYEHH 10 | 3aBaHTAXEHHS BCHOTO | 3aBaHTAXEHHSI

NIBUJIKICHOTO iHTEPHETY cailiTy Ha KOMII FOTep, OJIHOTO 200 AEKIIBKOX
USBociit abo MoJielieit Ha KOMI'FoTep
KOMITAKT-IACK , USB-
HOCI# 200 KOMIIaKT-
JIUCK
Criocib oTpuMaHHs Kiamayti Ha 300paxkenHi | 31 CTOpIHKH IIOBHOTO Knaunytu Ha
MoIeneit/cuMy s obpaHoro 3aBaHTAXEHHS BCHOTO | TIOCHIJIaHHI
MOJICITIOBaHHSA/CUMYJIAILIT | caiTy 3asanmasxcumu
Oe3mocepenHbO Ha BEO- http://phet.colorado.ed (Download) 6ins
caifri u/en/get-phet/full- BiZIIOBITHOTO
install knanayTH Ha €JIEMEHTY Ha CTOPiHII

MTOCHJIAHHS BIATIOBIAHE | 3 TIEPEITIKOM
orreparliiiHiii cucTeMi , | CUMYyIIAIi/MoIe-ei
1100 3aBaHTAXKUTHU

Obcsr ¢aiinis [Ipubnuzno 4 M6 ans Bmssxo 100MO [Ipubnuzno 4 M6 ans
KOYKHOT CHIMYJISTII i KOXKHOT CHIMYJISTII i
Ilepiogn4HiCTH Binpazy, sk TUTEKH HOBI [TpuGnm3HO pa3 B Slkmo Bu
OHOBJICHHS a00 OHOBJICHI THXICHD T IKITFOYAETECS JI0
MOJICIIOBaHHS IarepHery, HOBI 260
po3MileHni Ha BeO-canTi OHOBIICHI
MO/JICITIOBAHHS
JTIOCTYIIHI
HeoOxinnicts inTepHeT- | Tak Hi Hi
3'eMHaHHA U1l pOOOTH
cumysii/Moaesni
30epekeHHs Ounemn ammetn He MOoXyTh | CD, USBsociii a6o CD, USBsociit abo
cUMyIIAIii/Moerni Ha OyTtu 30epexeni. Java- YKOPCTKHH THCK JKOPCTKHUH THCK
KOMIT'OTEp1 MporpamMu aBTOMAaTHIHO

30epiraroThCcs B Kelni
WebStartkomm'totepa, ane
HE MOXYTh OyTH
nepeMimeHi

MoKHa 3aBaHTaKUTH HA HOCIH TIIBKH CHUMYJIALIi/MOIEI, a MOXKHA Pa3oM 3 METOAMYHHUMHU
PEKOMEHIAIISIMU JUJISI KOKHOTO TPUKIALy. Y I[bOMY BUMAIKY OOCST JaHUX BiJIITOBITHO

301JIBITYETHCSI.



[IpuBepTae yBary TOM ¢akT, MmO pPO3POOHUKH CANTy HArOJOIIYIOTh, IO
HAWTOJIOBHIIIA YacTHMHA HaBUYaJbHOTO TMpOIECY BiAOYBA€TbCS 1032 MeEXaMu Ccamoi
cumyisii. Came ToMy Mae OyTu 3a0e3nedeHHii HEOOXiHWW KOHTEKCT HaBYAHHS, 3aJIs
TOTO 100 3pOOUTH JOCBIM, OTPUMAHUN B IFPOBOMY MPOIIEC], BAXIUBUM. 3aJJIs TOTO 1100
CUMYJIAIIS CTajla YacTHUHOK JOCBiAy, OTPUMAHOTO B TPOIECi HABUaHHS, 3a HEIO Mae
Bi10yBaTHCS OOTOBOPEHHS, e BUPIIIYIOThCA mpoodsiemHi nutanHs: [{o 6ymo 3pobieno? Ski
pimenHs Oynmu npaBwiibHUMU? HempaBunbHuMU? SIKi YMOBH TMpPOBENEHHS E€KCIEPUMEHTY
3MiHIOBanucA? Sk Iie BIUIMBaNIO Ha iHIm mapameTpu/ momil/ xapaktepucTuku? JIo sIKuX
HACHIKIB BOHU TMpHu3BeAu? Tomio. Jlims Takoro oOOroBOpeHHS J0 KOXKHOI CHUMYJIAILIT
pO3pO0JIeHI METOMWYHI pEeKOMEHJAIll MIOJ0 TPOBEIACHHS 3aHSATh, MOXIIWBI 3allMTaHHS,
IIOJI0 MPOBEACHHS MOJIEIIOI0UOr0 eKCIEPUMEHTY, 3alUTaHHA SKi MalOTh OyTH O0OTOBOpEHI
ICJIsl BAKOHAHHS 3aBJIaHHS YYHSIMH.

ABTOpHU 1 PO3POOHMKM CalTy, a TaKOX HAYKOBI, $IKi 3aliMalOTbCsi BUBUYEHHSIM
MEJaroTiyHUX AacIEeKTiB BIPOBAKCHHS MOJICIIOBAHHS Yy BUBYCHHS MPHUPOJHUYUX HAYK,
3alpOIIYIOTh MEIaroriB-HayKOBIIIB 1 TPaKTUKIB yCiX KpaiH 10 BIAKPUTOTO CIIBPOOITHUIITBA
y IOCIHIIJKEHHSX 32 TAKUMHU TeMaTHYHUMHU HaMPSIMKaMH.

* BukopucTaHHSI AaHAJOTIH | MOAEJIOBAHHS JJI51 IOKPAIIEeHHS PO3YMIHHSA YYHSIMH
npoiueciB, SIBMII. Y9HI BUKOPHUCTOBYIOTH aHAJIOTIl 1 Mojemni Ay 3 sICyBaHHS CYTi
HE3HAOMUX SIBHII. YsIBa BiJIrpae KIFOYOBY POJIb y BUKOPUCTAHHI YUHIMH MOJEIeH
1 aHAJIOT1H.

e MonenwBanHsg  fIK  iHCTpyMeHT ajas  3minm  ¢opm  pobotu 3
YUYHSIMH. MOJICTIIOBAHHS € TPAUIIMHUM 1 BUMPOOYBaHMM IHCTPYMEHTOM Yy Hayll,
ajie KOMIT I0TepHE OHJIAWHOBE MOJICIIOBAHHS TAaKOX MOKe OyTH BHKOpPUCTaHE IS
3MiHM TPAAUIIHIX 3aCO0iB HABYAHHS yUYHIB.

* QOco0auBocTi pi3HUX BHAIB Mojesieil i cumyJsilii, siKi COPUSIOTh HABYAHHIO |
CTBOPEHHSI HOBHX BH/IIB Mojejeil s OCBITU! TNPUHIUIN TMPOCKTYBaHHS
BHU3HAYAIOTh OCHOBHI XapaKTEPUCTHKH MOJENECH 1 CHMYISILiA, SKi poOnsaTh ix
MPOJYKTUBHUMHU THCTPYMEHTaMHU JJIs y4acTi YYHIB B 1HTEPAaKTUBHUX MEJAroTiyHUX
TEXHOJIOTiAX. Tenep HAyKOBII XOYYTh JAETAIbHO BUBYMTH, SK KOXHA (YHKIISA
MOJIETIIOBAHHS BIUIMBA€E HA PO3YMIHHS YYHIB 1 IX HaBUaHHSI.

* IHTerpauisi Mol TIOBAaHHS B JOMAIIIHI 3aBJaHHA. MOJICITIOBAaHHS MalOTh YHIKaJIbHI

0COOJIMBOCTI, $IKIi HE JOCTYIHI B OUIBIIOCTI 3aco0iB HaBuaHHS (IHTEpaKTHBHI



€JIeMEHTH, aHIMaIlilo, JIWHAMIYHUN 3BOPOTHIM 3B'SI30K, BOHH JIO3BOJISIOTH
HPOYKTUBHO JIOCIIDKYBATH SIBUILA 1 TPOIECH).

* EdexkTuBHicTh XiMiYHOT0 MOJETIOBAHHSA. PO3POOHUKH CANTYy 1 HAYKOBI TIIBKU
pO3MOYany JOCHIPKeHHSI MEAaroriYHUX acleKTiB TOTo, NIe 1 SK MOJETIOBAaHHS Y
BUBUCHHI XiMii Moxke OyTH eQeKTHBHUM. ABTOpU pO3MOYUHAITH PO3POOKY
€JIEKTPOHHUX HABYAILHUX MOCIOHUKIB Ha OCHOBI TAKOT'O MOJICITFOBAHHS.

Y 2012 pomi pgo apmanrtamii 1 TEAAroriyHUX — JIOCHIIKEHb, TIOB SI3aHUX 13
BUKOPUCTAHHSIM CUMYJISIIHN, 3aMpONMOHOBAHMX HA CAWTi, JOJYYHIJIUCS HAYKOBIIl BLIILTY
7a00paTOpPHUX KOMILJIEKCIB 3ac001B HaB4YaHHA [HCTUTYTY iHGOpPMAIIHHUX TEXHOJOTIH 1

3aco6iB Hapuanuss HAITH Ykpainu.
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AHHOTALUSA

Hcronp30BaHue BUPTYAJIBHOTO KOMITBIOTEPHOTO MOJCIMPOBAHUS  (PH3HMYECKUX
HPOILIECCOB U SIBICHUN CTAHOBUTCS BCe OOJIee MOMYISAPHBIM CPEAN YUUTEIEH €CTECTBEHHBIX
Hayk. Takoe MojenupoBaHue /Jisi y4eOHOrO SKCIEPUMEHTa MMEET PsA IUJAKTHUYECKHX
IPEUMYILIECTB M TPeOYeT COBEPIICHCTBOBAHMS METOAMKU UCIIOIB30BAaHHS B COBPEMEHHOM
mkone. Jliast TOro dTOOBI KOMIBIOTEPHOE MOJCIMPOBAHHE OBbLIO  YCICHIHBIM B
HIeJarorn4eckoM IUIaHe, TpeOyeTcs: coONII0ACHUE 1eNoro psiaa yciosuii. [lemarorun Bcero
mupa corpyanunvator Ha caiite Phet (http://phet.colorado.edu/kotopsiii mpemnaraer
Hay4yHO OOOCHOBaHHBIE M OS((GEKTUBHBbIE KOMIBIOTEPHBIE CHUMYJSIIUU JUIS H3y4YCHUS
HPEIMETOB €CTECTBEHHOHAYYHOTO IMKIA HA PAa3HBIX S3bIKAX MHPA, a TAKKE DIIEMEHThHI
METOJIMKH UX MCIOJIb30BaHUS B CPEIHEH MIKOJIE.

KiiodyeBble cJIOBa: KOMIBIOTEPHBIC  TEXHOJOTUH, (QHU3MYECKUIl  y4eOHBIH

OKCIICPUMCHT, y‘IC6HI:-Ie CUMyJinuu, MOACINPOBAHUC.
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Resume

Using virtual computer simulation of physics praesand phenomena is becoming
increasingly popular among teachers of sciencenardhe world. Such simulation for
school experiment has several advantages, butiteacheds improvement of methodology
for using in modern school. In order to computemndations were successful in education it
requires compliance with a number of conditionsudadors around the world collaborate
on the web site Phet (http://phet.colorado.eduliciv provides science-based and effective
computer simulations for studying the natural sogsnin different languages, as well as the

methodology for use in secondary school.
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