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NOBTOPEHHSA PAHILLE BUBYEHOTO, MEPEBIPKA 1 OB/IIK 3HAHb | YMIHb YYHIB
3 BUKOPUCTAHHAM XMAPHWUX TEXHONOT I

AHomayjia. Y cmammi 8 KOHmMeKcmi iHmeapamueHoi modesi HasyasnbHO20 MPoyecy pPo32a90aromscs
mMemooOu 0p2aHi3ayil MoemMopeHHs paHile sus4eHo20 mamepiany, Pi3HOMAHIMHI cnocobu OUJHKU 0C8imHix
pe3ysnbmamie Has4yasbHOI OiAAbHOCMI Y4HIB, 8UABASEMbLCA IX Micye y 3a2anbHili cmpykmypi Uyukay npouecy
HOBYAHHA, BKA3YIOMbCA rfepesazu | HeOosiKU BUKOPUCMAHHA KOMHO020 memoody. AHanisyw4yu OudaKmuyHi
MOMCUBOCMI XMAPHUX MEXHO02ili 8 0C8BIMHLOMY NpPoUeci, 30Kpema y Ha8YaHHI ¢hi3uKU, NMPonoHyrmMeca crnocobu
BUKOPUCMAHHA XMapHUX cepsicie GoogleApps ma RealtimeBoard. Ha npuknadi iHmepakmusHux enpas,
po3pobneHux 3a  Oornomozoro  cepsicy  LearningApps, eapiaHmu  AKux  po3miweHi Ha  calimi
https://sites.google.com/site/fizikaceneskladno, nponoHyemeca po3wupumu MOXAUBOCMI KOHMPOAKw ma
CaMOKOHMPOO 3HAHb Y4Hie. XMapHi cepesicu po321a0aomecs AK anemepHamusa mpaduyiliHum popmam
Op2aHi3ayil HaB4asbHO20 NPoyEcy, CMBOPIOKYU MOMAUBOCMI 0414 IHOUBIOYANbHO20 HABYAHHSA, IHMeEePAKMUBHUX
30HAMb | KOeKMUBHO20 HABYAHHA. 3p06EeHO BUCHOBOK, W0 8MPOBAOXEHHA XMAPHUX mexHoso2ill nidsuwume
AKIcMb | edhekmusHicmb 0C8iMHbLO20 MPOYECY, MOMUBYE YYHi8 00 AKMUBHOI Mi3HAB8AAbHOI difabHOCMI, nidezomye
WKoApa 60 umms 8 Cy4acHoMy iHhopmauiliHomy cycninbecmei.

Knwuoei cnosa: yuka npoyecy Ha8YaHHSA, MOBMOPEHHHA, 067iK 3HaHb, XMApHi mexHosoeaii, GoogleApps,
RealtimeBoard.

OpraHisayia akTMBHOI PO3yMOBOI AiANbHOCTI YYHIB, CNPAMOBAHOI HA PO3BUTOK iX MUCAEHHA i Ni3HaBaNbHUX
MOX/IMBOCTEN O3HAYaE, WO NPOLLeC HaBYaHHA Tpeba po3rnaaaTH AK Npouec NocAiA0BHOro po3B’A3yBaHHA 3aBAaHb
pi3HOro TUMY, PO3YMitouM Nig HAMM CYKYMHICTb BUMOT 1 YMOB, L0 BU3HAYaOTb HACTYMHY AiAnbHicTb.Haibinbw noBHO
TaKil AifsNbHOCTI BigNOBiAa€e 3aranbHa CTPYKTYpPa LMKANIB NPOLLECY HaBYaHHA:

|. BUCcyBaHHA HaB4YasbHOI Npobaemu (MOTMBALLA HAaCTYNHOI AifAIbHOCTI).

Il. MpOrHo3yBaHHA HACTYMHOI AiANbHOCTI (BU3HAYEHHA CUCTEMM 3aBAaHb, BUKOHAHHA AKWUX A03BOJIUTb
po3B’A3aTN HaBYaNbHY Npobaemy).

Ill. BUKOHaHHA nnaHy (po3B’A3yBaHHA Mi3HaBa/ibHWUX 3aBAaHb, MOCANILOBHE BBEAEHHA iCTOTHMX O3HaK
KOMMOHEHTY 3MiCTy HaBYa/IbHOTO NpeaMeTa).

IV. Y3aranbHeHHs i cuctemaTtnsalia BUBYEHOTO (CTBOPEHHA CUCTEMM ICTOTHUX O3HAK, WO PO3KPMBAIOTL 3MICT
KOMMOHEHTA).

V. Po3B’A3yBaHHsA HaBYa/IbHOI NPobaeMu (AEeMOHCTPYBaHHSA y3arajbHEHOro crnocoby AianbHOCTI).

VI. PoboTa 3 pe3ynbTaTom (po3B’A3yBaHHA Gi3MYHUX 33434, BKAOYEHHSA BUBYEHOrO [0 3ara/ibHOi cMcTemm
3HaHb).

[aHa cTpyKTypa UMKy npouecy HaBYyaHHA € 6a30BOIO Nif Yac BUBYEHHA BYAb-AKOrO KOMMNOHEHTY 3MicTy
WKinbHOro Kypcy ¢i3MKu. Ane, y U0 CTPYKTYpPYy He BXOAATb TaKi efleMeHTU, AK MOBTOPEHHA paHille BMBYEHOrO
(aKkTyanizauis onopHMX 3HaHb), OLiHKA Ta 06AiK 3HAHb YYHIB, NePBUHHE 3aKPINJEHHSA, TOMY WO BOHWU MOXKYTb ByTH
noB'sA3aHi 3 ycima BKasaHUMU y CTPYKTYpi il enemeHTamum [2].

Ha CTpyKTypy OKpemux ypoKiB Ta iXx CUCTEeM CYTTEBO BMNJIMBAE OpraHi3aLin AisNbHOCTEN yunTena n yyHis Aki
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nos’A3aHi: 3 NiArOTOBKOK YYHIB A0 AKTMBHOIO CNPUMMaHHA HOBOFO HABYAJ/IbHOIO 3MICTY; MOBTOPEHHAM paHiwe
BMBYEHOTO, NEePEBIPKOIO 1 061iIKOM 3HaHb | YMiHb LWKOAAPIB; 3aKPiNAeHHAM TOro, WO BMBYAETbLCA.

MoBTOPEHHA BUBYEHOTO MOMKe BifbyBaTUCA Ha PiSHWUX eTanax YpoKy.

OaHUM i3 cnocobiB BUCYHEHHA HaBYabHOT NPOGAEMM € HACTYNHUI: NOBTOPIOETLCA, LLLO YYHi 3HAOTb NPO
NneBHi KOMMNOHEHTM HAaBYa/IbHOrO 3MICTY, @ NOTIM BUCYBAETbCA HaBYaibHa NpPobnema, AKY He MOXHa PO3B’A3aTH Ha
OCHOBI TUX 3HaHb, LLLO NOBTOPHOBAUCA.

Mif Yac BUKOHAHHA Ni3HABA/IbHUX 3aBAAHb TAKOXK MOXKE BUHUKHYTM NoTpeba y nonepegHbOMy NOBTOPEHHI
BignoBigHOro maTepiany abo BiZOMUX y4HAM cnocobiB AisnbHOCTI.

Po3B’sa3yBaHHA KOMBiHOBaHMX Qi3MYHUX 3a4a4 nepenbadvae 3acTOCYBAHHA 3MICTYy Pi3HUX KOMMNOHEHTIB A0
[AHOI KOHKPETHOI cuTyalii.

Kpim Toro, BUMTENb MOKE BUAIIUTU Ha YPOLLi CneLiasibHO NPU3HAYeHUIN 41A NOBTOPEHHA BUBYEHOTO MOro
OKpemuit eTan.

Hanpuknag, y npaktuui poboTn yuuTenis 3ycTpiYaeTbCA MOBTOPEHHA HaBYa/JIbHOrO MaTepiany AKWM
BMBYaBCA abo B nonepeaHix Knacax, abo Ha No4YaTKy HaBYa/IbHOFO POKY.

MoBTOpPEHHA BMBYEHOTO B JAHOMY K/ACi, K MPaBUI0 PO3MNOYMHAETLCA 3 APYroro niBpivyysa, He3BaXKauum Ha
Te WO A0 KOXKHOMO HAaCTYNMHOro YPOKY YUHi MOBUHHI MOBTOPUTU TOW MaTepian, AKMi byae noTpibHMIA came Ha Lbomy
ypoui.

MoBTOpPEHHA paHille BMBYEHOrO MOXKe 3A4iMCHIOBATMCA TaK: CMOYATKY YYHi MOBWMHHI 3HAMTW Bignosiai Ha
nepuwi 5-10 3anuTaHb, Yepes AesKUN Yac — Ha HacTynHi 5-10 3anuTaHb i T.4. MoBTOpeHHA (ONUTYBaHHA) NPoOBOAUTLCA
CNoYaTKy No nepuii rpyni NUTaHb, NOTIM NO UMM i HAacTynHMM 5-10 3anuUTaHHAM. I3 36iNbLUEHHAM KiIbKOCTi NUTaHb,
Ha AKi Y4YHi NOBMHHI BMiTW BifNOBICTU, ONUTYBaHHA LWKONAPIB BiAOYBaAETbCA He 3 YCiX, @ 3 A0BINIbHO 06PaHMX NUTaHb.

Takuii npuom He cynepeyunTb BMMO3i — CTBOPUTM Y CBIAOMOCTI YUHIB UiNiCHI YyABNEHHA MPO KOMHWUA
KOMMOHEHT HaB4yaJIbHOro 3micTy. B npoueci BMBYEHHSA BigNOBIAHOT TEMU Bif, YUYHIB BUMAratoTb He TiIbKU 3HAHHA
6.110KiB, a M 0O6I'PYHTYBAaHHA OKPEMUX iICTOTHUX O3HaK. Tomy, chOpMyBaBLUM LiflICHI YABIEHHA NPO KOMMNOHEHT, MOXKHa
06MEXNTUCA CUCTEMOIO 3aMMUTaHb, AKI [03BONAIOTL 3’ACYBATM 3HAHHA YUYHAMM iX OKPEMMUX iCTOTHUX O3HAK.

Hanpuknag, 3anuTaHHA, WO MOB’A3aHi 3 MOHATTAM HAMPYXEHOCTi e/IeKTPUYHOrO NOoAA, MOXKHA
cbopmyntoBaTH Tak:

AIKY BNaCTMBICTb €N1EKTPUYHOIO NOA XapaKTePU3yEe MOro Hamnpy*eHicTb ?

JaTtn BU3HaYeHHA HanpyXeHOCTi eNeKTPUYHOTOo NOAA.

B AKMX OAUHMLAX BOHA BUMIPIOETbCA ?

AK 06YNCIUTN HaNPYKEHICTb €EKTPUYHOTO NOJIS CTBOPEHOTO TOYKOBUM €/IEKTPUYHUM 3apAaoMm ?
B yomy nonarae npuHUMN cynepnosudii nonis ?

LLlo aBnsie cob6oto NiHiAa HanpyXeHOCTi eIeKTPUYHOro noaa ?

AKi npasuna rpadivuHoro 306parkeHHa eNeKTPUYHKX Nonis ?

Po3rnaHyTMiA npyinom NOBTOPEHHA BUBYEHOTO HE € O3HAKOIO AOTMATU3MY Y BUKAAAHHI Gi3mKu. MNo-nepue,
BOHO 3aliMa€ He3HaYHWUI Yac YPOKY i HE € OCHOBHMM, NO-ApYyre — MeTa LLbOro NOBTOPEHHA NONATAE B CTBOPEHHI YMOB
ANnA 36epeeHHsA y AOBroTpMBaNin nMam’aTi yUYHIB CMCTEM ICTOTHUX O3HAK, WO HanexaTb AAaHOMY KOMMOHEHTY
HaBYa/ZIbHOrO 3MicTy, Mno-TpeTe — GaraTopa3oBe HaragyBaHHA CUCTEM ICTOTHUX O3HAK CMPUAE OCMUCIEHOMY
BUKOPWCTAHHIO NOHATb Y Pi3HMUX CUTyaL,iAX.

3BMYalHO, NOBTOPEHHA MaTepiany, NOB'A3aHOrO 3 BUBYEHHAM iHLIOFO KOMMOHEHTY, WO BXOAUTb A0 AaHOI
TEMW, NOBMHHO BUMArati o60B’A3KoBe MOro 06rpyHTYBaHHSA M 3aCTOCYBAHHA 40 HOBUX CUTYALLN.

I3 NOBTOPEHHAM BMBYEHOIO NOB’A3aHa NepeBipKa i 06/iK 3HaHb Y4HiB.

Y npaktuuyi poboTu yumtenis BMKOPMCTOBYHOTbCA PiISHOMAHITHI CNOcobW OUiHKM OCBITHIX pe3ynbTaTiB
HABYaNbHOI AiANbHOCTI YYHIB.

dpoHTanbHe onNUTyBaHHSA BigbyBaeTbca y GoOpMi cepii 3annTaHb yumTens, saKi BUMaratoTb CTUCAI Bignosiai
yu4HiB. Mig yac 1ioro npoBeAeHHA B HbOMY MPUIMAIOTb y4acTb HibLWICTb YYHIB Knacy. BiH [03BONSE 32 HEBENNKUI
Yyac OXOMWUTK 3HAYHe Koo NUTaHb. Ane GpoHTaNbHE ONWUTYBAHHA He [03BOMAE 3'ACYBATU 3HAHHA YYHAMM 3MIiCTY
KOHKPETHOr0 KOMMOHEHTY, FMOBUHY MOro Po3yMiHHSA, YMiIHHA BUKA4y NEBHOMo 3MiCTy B YCHiN dpopmi.

YcHe onuTyBaHHA Yy KNACHOI AOLWKN A,03BONAE NOAOAATU HEAONIKM GPOHTAZIbHOrO ONUTYBAHHA. BunTenb
dopmMyntoe 3aBAAHHSA, IKe NOBUHEH BUKOHATU y4eHb Nig Yac Bianosigi Ha Hboro. MoTim Ha3nBaETbCA NPI3BULLE YUHA,
AKMUIA BUKNMKAETLCA AN BUKOHAHHA 3aBAaHHA. [ig, 4ac TaKoro onmMTyBaHHA BYUTE/b CTaBUTb AOAATKOBI 3aNMUTaHHA 3
METO0 YTOUHEHHS TOF0, NMPO WO PO3MOBIB YYEHb i 3 paHille BUBYEHOrO MaTepiany, AKi BUMaratoTb MOro 3aCTOCyBaHHSA
[0 KOHKPETHUX CUTyaLi abo BiaTBOpPeHHA AeAkoro 3micty. Llei BuA onuTyBaHHA A03BOAAE 06’EKTUBHO OLHUTU
3HAHHA YYHiB. Ane HeAONIKOM LbOro BUAY OMUTYBAHHA € MaJjila aKTUBHICTb YYHIB K/acy. 3 MeTO aKTMBI3aL,ii yuHiB
nif, Yac faHOro ONUTYBaHHA BYUTE/i BUKOPUCTOBYHOTb Pi3Hi MPUIMOMM, 30KpeMa Nic/iA BiANOoBiAj y4HSA Bif, iHLMX YYHIB
Knacy BMMaraeTbca Wob BOHM abo BKa3anu Ha MOMWJIKM CBOrO TOBapULLA Y BUKOHAHHI 3aBAaHHA, abo JONOBHWUAM
moro Bignosiap.

YuwinbHeHe onuTyBaHHA Nepeabayae, Lo YaCTMHA YYHIB BUKOHYHOTb MMCbMOBO 3aBAAHHSA YYMTENA B TOM Yac,
KONW BiH OMUTYE iHLWMX y4YHiB. Llei BUA onnTyBaHHA A03BOJISAE HE TiZIbKM 36ibLUMTM KiNIbKICTb YYHIB, 3HAHHA AKUX

NoubkwnR
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OLLiHIOIOTBCSA, @ M BpaxyBaTh iHAUBIAYyaNbHi 0COBNMBOCTI OKpeMMX WKOAAPiIB. HeaoniKom Lboro BMAay OnuMTyBaHHSA €
Te, LLLO YYHi, AKi BUKOHYIOTb MMCbMOBE 3aBAaHHA, aBTOMATUYHO BMK/IOYAOTLCSA i3 3arasibHoi poboTH B Kaaci.

MporpamoBaHWii KOHTPOAb (TeCTyBaHHA) Nepegbayae, WO BCi yYHi KNacy o4epXKyloTb 3aBAAHHA Y BUMNAAI
3aMuTaHb, Ha KOXKHE 3 AKUX NPOMNOHYETbCA AEKiNbKa Bignosigen. YueHb NnoBUHEH BUOpaTH i BKa3aTu Ti BiANOBIAj, AKi
BiH BBa)Ka€ NpaBUIbHUMU. HeoniK LbOro onUTYBaHHA TOM cCaMUii WO i Yy GPOHTaNbHOIO ONUTYBAHHA.

3yCTpiva€eTbCA OLiHKA 3HaHb YYHIB 3a pe3yabTaTaMu oro poboTu Ha ypou,. Mpu ubomy Tpeba 3anobiratu
NMOMWJILL, WO NOB’A3aHa 3 TUM, LLLO OLHIOIOTbCA HE 3HAHHSA, @ aKTUBHICTb YYHSA Ha ypoL,i.

Y npaktuui poboTn LWKiN BUKOPUCTOBYETLCA MMCbMOBA MeEpPeBipKa 3HaHb i BMiHb. BOHa 34iMACHIOETbCA Y
dopmi nucbmoBUx pobiT pisHOT TpMBanocTi. 3mMicT 3aBAaHb A0 MMCbMOBUX POBIT BUSHAYAETHCA LLiNAMM iX BUKOHAHHA:
nepesipKka 3HaAHHA TEOPETMYHOro  MmaTepiany; nepeBipka yMiHb pO3B’A3yBaHHA 3afay; nepesipka
eKCrnepuMmeHTa/IbHUX YMiHb TOLLO.

3ara/ibHONPUNHATUM € NPOBEAEHHA KOHTPOJIbHOI POBOTU 3 MaTepiany, AKMUI BUBYABCA Y NEBHOMY PO34ii
nporpamm.

B oCTaHHi poKM BUKOPUCTOBYIOTLCA 3anikK. Dopma ix npoBeseHHA morke byTu pisHoto: y dopmi cnisbeciaum;
¢dbopmi nucbmoBMX BiANOBIAEN; HAaNUCaHHI | 3axucty pedeparis Ta iHWKMX [2].

BpaxoBylouu, LLO KOMHMWI BWUA, NEpPeBipPKM 3HaHb MaE CBOI MO3UTWUBHI AKOCTI i HeAOoNiKW, AOUibHO
BMKOPUCTOBYBATU iX y KOMMJIEKCi. MpyK LuboMy BUNTENb MOBUHEH HamaratTuca Wob BiAMITKM, AKi BUCTaBAAIOTLCA Y
KNaCHWI }KypHas, BioOparkanm 3HaHHA YYHAMM BCbOTO 3MICTY, LLO BUBYAETLCA.

Ou,iHKa 3HaHb | YMiHb MOBMHHA CTUMY/IIOBATM Y4YHIB A0 CAMOBAOCKOHAaNeHHSA. Libomy cnpuse andepeHuiauis
KOHTPO/IbHUX 3aBAaHb, O NOBUHHI BUKOHYBATW Y4Hi, AKi HABYAlOTLCA B K/1acax 3 Pi3HO NPo¢inbHOK OpieHTaLiElD.

BunTeni BUKOPUCTOBYIOTb | TaKMIA NPUIOM: Y BYUMTENS € CBIM POBOUNIA KypHaN, B AKUIA BiH BUCTaBAAE BCi
BIAMITKM, WO B6ynM ogeprKaHi nig Yac onuTyBaHHA y4yHiB. CnocTepiraoun 3a poboTo OKpeMUX Y4YHIB MPOTArOM
OEKiNIbKOX YPOKiB, BiH BMpIilLYE, UM Tpeba "BMNaaKoBi” He3aA0BI/IbHI BiAMITKM NepeHOCUTU Y KNaCHUI KypHan. Agxe
B p0H0OUMIA }KypHaN BUCTABAAIOTLCA BCi BiAMITKM 33 ByAb-AKi CMCTEMMU Al YYHIB, LLLO NOB’A3aHi 3 KOHTPOJIEM iX 3HAHb
i yMiHb. Lle Hafla€e yunTento MOXKAUBICTb CTUMYIOBATU YUHIB A0 NiKBigaLil TMX Npobinis B 3HAHHAX, AKI 3 TiEi M iHWOI
NPUYUHU BUHUKAK Y WIKonapa [3].

Mig yac npoBeAeHHN ONMTYBaHb TPpeba BpaxoBYBATU MPOXAaHHA OKPEMMX Y4YHIB NPO Te, Wob ix He onuTyBaam
Ha gaHoMmy ypoui. Ane, B TaKomy BMNaAKy Tpeba BKA3aTU CTPOKM, B AKi y4eHb MOBMHEH «BiA3BITYBaTUCA» 3@ 3HAHHA
BignNoBigHOro martepiany.

Cy4acHU pO3BUTOK CYCMNiNIbCTBA XapaKTEPU3YETbCA NepexosLoM Ha HOBWIA eTan, B AKOMY Ba*K/IMBY POJb
BMKOHYIOTb HOBI iHGOPMaLiMHO-KOMYHIiKaUiliHi TexHosoril. Komn'toTepHa rpamoTHiCTb € HeobxigHMm aTpubyTom
CyYacHOI II0ANHM, WO CNPUSE OPraHiYHii coujianisauii B cy4yacHOMY CTPIMKO 3MiHHOMY cepeaoBuLli. ToMmy cy4vacHi
3aBAAHHA BMMaralTb HOBMX pilleHb Y CTBOPEHHI Ta OHOBJ/IEHHI OpraHi3auii HaBYaHHA, BKAOYEHHA HOBITHIX
TEXHIYHUX | TEXHOIOTIYHMX 3aC06iB 3 MEeTO MigBULLEHHA ePEKTUBHOCTI Ta ONTUMI3aLLT HABYaNbHOIO NpPOLEecy.

OfHMM 3 NepCcneKTUBHUX HANPAMKIB PO3BUTKY Cy4acHUX iHPOPMaLLIMHUX TEXHONOTIN € XMapHi TEXHONOTIi.
MNig xmapHUMn TexHonoriasmu (aHrn. Cloud computing) po3ymitoTb TexHonorii po3noaineHoi 06pobKku aaHUX, B AKil
KOoMN'toTepHi pecypcu i NOTYXKHOCTI HaJalTbCA KOPUCTYBaYEBi AK iIHTEPHET-cepBic.

MeperKeB1UM TEXHONOTIAM Ta BUKOPUCTAHHIO MepeXKeBMX CEPBICiB B OCBITI NpucBAYEHi pOBOTU BITUUIHAHUX
Ta 3apybikHUX aBTOPIB, HaNbINbLW MOBHO BOHW onMcaHi B poboTax Cemepikosa C. [8], KpeueTHuKosa K. [7].

MowyKM nefaroriyHMX NiaxoaiB A0 BMBYEHHS BipTya/ibHWUX CMiZIbHOT, BigobparkeHo y npauax bukosa B.,
anpgaka M., 3agopoxkHoi H., KyxapeHko B., Mucauubkoi |, Mop3se H., AHgpeesa O., MaTapakiHa €., Monat €.,
Xytopcbkoro A., Bipkyc C., boyaeH 1. Ta iH.

Pi3Hi acnektn BuKkopuctaHHa IKT y HaB4anbHOMY npoueci po3rnaganu y ceoix npauax: B. bukos, P. N'ypeswny,
Celtpametosa 3., M. angak, |. 3axaposa, O. CnipiH, |. PobepT, €. Monart, |. TpaltHeB Ta iH. binbl NOBHO MOMNBOCTI
BUKOPUCTAHHA Web-TexHonoril B ocBiTHboMy npoueci BH3 posrnaHyTo y gocnigxkeHusx [4], [5].

Y AaHWUI Yac iCHYe NEBHUIN [,OCBIA BUKOPUCTAHHA XMapHUX TEXHOOTI B OCBITHBOMY NpoLEeci HaBYa/IbHUX
3aKNa4iB Pi3HMX PiBHIB. Y psaai HaBYaNbHWUX 3aKAagiB XMapHi TexHosorii 3acTocoBytoTbecs 3aebinbworo gns
36epiraHHA | peaaryBaHHA AOKYMEHTIB, NPW LLbOMY 3aMaio yBarM NPUAINAETbCA X NeAAroriyHUM i AUMAAKTUYHUM
Mmoxnumsoctam [1].

Hainbinblw nowmnpeHo cMCTEMOIO CepBiciB Ha OCHOBI TEXHONOTIT XMapHUX 064YNCEHD, LLLO 3aCTOCOBYOTLCA
B OCBiTHbOMY npoueci, € GoogleApps, AKa npeacTaBase coboo web-404aTKM Ha OCHOBI XMapPHUX TEXHONOTiN. BoHM
HaZaloTb Y4aCHMKaM OCBITHbOrO MPOLLECY iIHCTPYMEHTU, BUKOPUCTAHHA AKMUX MOK/AMKAHE NiABULLNTU ePEKTUBHICTb
CNinKyBaHHA Ta cninbHOi poboTn. OAHAK CbOroAHiI HeAO0CTAaTHbO OMpaLboBaHi METOAMYHI Ta TEXHOJONIYHI acnekTn
3aCTOCYBaHHA XMAPHWUX TEXHOJIOTiM B OCBITHbOMY MPOLLECI.

XMapHi TexHonorii — ue napagurma, wo nepenbayae BigaaneHy obpobry Ta 36epiraHHA gaHux. Ls
TEXHOJIOFiA HaJa€ KOpPUCTyBaYaM Mepexi I[HTepHeT AocTyn A0 KOMN'IOTEPHUX PecypciB cepBepa i BUKOPUCTAHHA
nporpamHoro 3abesneyeHHs K OHMalH-cepBicy.

XmapHi TexHonorii 403BONAIOTL CMOMMBAYaM BMKOPUCTOBYBATU Mporpamu 6e3 ycTaHOBKM i gocTyny Ao
ocobuctux dannis 3 6yab-AKOro NPUCTPOLO, WO MaE AocTyn B IHTepHeT [4].
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OCHOBHUMM NepeBaraMy BUKOPUCTAHHA XMapPHUX TEXHOJIOTIN €:

= jHdopmaLiitHa 6e3nekKa;

= HeMmae 3a/1eXHocCTi Big moamdikauiin Komn'toTepis i NporpamHoro 3abesneyeHHs;

" BWKOHaAHHA Pi3HOro poy HaB4YasibHOI POBOTH, KOHTPO/IIO Ta OLHKK B on-line pexumi;

= 3HMXKEHHA NoTpebu B cnewianizoBaHUX NPUMILLEHHAX;

=  eKOHOMIfl IMCKOBOrO NPOCTOpPY;

= BiAKPUTICTb OCBITHLOrO cepeoBULLA ANA BCIX YHAaCHUKIB HAaBYaIbHOIO Npouecy;

=  XMapHi TEXHONOrIi He BUMaraloTb BUTPAT Ha NpuabaHHA M 06CyroByBaHHA cnewia/bHOro NPOrpamHoro
3abe3neyeHHsA (JOCTyn 4O A0AaTKIB MOXKHa OTpMMmaTH Yepes BikHO Be6-6pay3epa);

= Google Apps NiaTPMMYIOTb BCi OMepaLiiHi CUCTEMM i KNIEHTCbKI NPOrpamum, fiKi BUKOPUCTOBYHOTbCA
CTYAEHTaMW Ta HaBYa/IbHUMM 3aKNaJamu;

= poboTa 3 OKYMEHTAMM MOXK/MBA 33 AOMNOMOIO0 ByAb-AKOro MobiNbHOro NPUCTPOLD, WO NIATPUMYE
poboTy B IHTEpHET;

= yciiHcTpymeHTN Google Apps 6€3KOLITOBHI.

Cepep, Hep0ONiKiB: 3aN1eXKHICTb Bifg, AKOCTI KaHaNy 3B'A3KY, PU3MKN TEXHIYHMX 360iB, NPaBOBi NUTAHHS.

BnpoBagyKeHHA XMapHUX TEXHOJIOTIM 403BONAIOTb BUPILLMTK pAg Npobaem Ta AatoTb MOXK/IMBICTb CTBOPUTH
BipTYyasibHi yNpaBAiHCbKi Ta HaBYa/IbHi CTPYKTYpHU, AKi 3abe3neyatb He TiIbKNM HeobMeXKeHUN A0CTYN A0 eNIEKTPOHHUX
OCBITHIX pecypciB, a CTBOPIOIOTb HOBI TEXHOOTIT OpraHi3aLii HaBYaIbHOI AiANBHOCTI, KOMYHIKaLi TUM 3aKnagam, ae
HeMae BiANOBiAHMX MaTepiaNbHO-TEXHIYHNX pecypcis [5].

Cepsicy Google Apps HaaatoTb TaKi MOXK/IMBOCTI iIX 3aCTOCYBaHHS B OCBITHbOMY NPOLECi:

v' 06MiH iHpOpMaLLiElO | JOKYMEHTaMU;

v BMKOHaHHA CNiNbHUX NPOEKTIB B rpynax;

v’ opraHisauis mepexesoro 36opy iHbopmaLii Big 6e3ni4i yuacHUKIB OCBITHBOrO Npouecy;

v’ 3AiiCHEHHA NOTOYHOrO, TEMATUUHOTO, NiCYMKOBOIO KOHTPOIIO, @ TAKOMK CAMOKOHTPOIIO;

v NJaHyBaHHA HaBYa/IbHOrO MPOLECY.

[0 ANAAKTUYHUX MOXKINBOCTEN XMApPHUX TEXHOIOTiA MOXKHA BigHeCTH:

— MOMK/IMBICTb OpraHisaujii cninbHOi po60TU BENNKOTO KONEKTUBY BUKAAZaUiB i YUHIB;

—  MOMKJ/IMBICTb fIK /19 BUMTENIB, TaK i AN1A YYHIB CNiJIbHO BUKOPUCTOBYBATH i NyBNiKyBaTU AOKYMEHTU Pi3HUX
BUAIB | NPU3HAYEHHA;

— LWUBWAKE BK/IOYEHHS CTBOPHOBAHMX NPOAYKTIB B OCBITHIM Mpouec Yyepes BiACYTHICTb TepuTopianbHOI
NpuB'A3KM KOPUCTYBaYa CepBicy A0 Micus MOro HaJaHHs;

— OpraHisauis iHTepPaKTUBHMX 3aHATb | KOJIEKTUBHOIO BMKAAZAHHSA; - BUKOHAHHA YYHAMM CAMOCTIMHUX
pob6iT, B TOMYy 4YMCNi KONIEKTUBHMX MPOEKTIB, B YMOBaX BiACYTHOCTIi obmexeHb Ha «pPO3Mip ayauTopii» i «uac
NpoBeAEeHHSA 3aHATbY;

— B3aeEmMogja i npoBeAeHHA cninbHoi poboTKM B KOJi OA4HONITKIB (i He TiNbKM) Hes3anexHo Big ix
MiCLLe3HaXOAXKEHHS;

— CTBOPEHHA Wweb-opieHTOBaHUX /labopaTopili B KOHKPETHUX MpeameTHMX obnactax (mexaHizmu
[0[3aBaHHA HOBMX PECypCiB; iHTEPaKTUBHMI [OCTYN A0 iHCTPYMEHTIB MOZAE/NtoBaHHA, iHGOopMaLiliHi pecypcu;
NiATPUMKA KOPUCTYBAYIB i iH.);

— opraHisauia pisHux popm KoHTponto.

[oCBig, BUKOPUCTAHHA XMapHUX TEXHOJOTIM B OCBITI 4,03B0O/IAE 3p06UTU BUCHOBOK, LLLO BUMTENO Habarato
3py4Hille maTh A0CTyn A0 CBOEI iHbpopMalii byab-ae i 6yab-Konum, aHixK 6yTn Nnpus’A3aHMMm A0 neBHoro poboyoro
Micus, yepes Te, WO 3'ABMIACA MOXKAMBICTb MPOBOAUTU OH-NAMH YPOKMU, TPEHIHTM, KPYrAi CTOAU, MOMKAUBICTb
nigNawToBYBATM MaTepian nif, KOXHOro y4Hs.

CboroZHi B WKOJi He 3aBXAW BOAETbCA BIATBOPMTU BiNbLIiCTb AOCNiAiB, eKCNEePUMEHTIB, NpoaHanisysaTu
LiKaBi maTepiann yepes obMeKeHHsA yunTeNa B Yaci, a TAKOXK HecnpaBHicTo abo B3arai BiACYTHICTIO HeObXigHOTO
06/1aaHaHHA. BUKOPUCTAHHA XMApPHUX TEXHOOTIN A€ MOMKAUBICTb BUUTENIO 3aLLIKAaBUTM YUYHIB, MOTUBYBATM iX A0
HABYaHHA, CAMOCTIMHOrO MMUCNEHHSA, HaBYNTU BMOUMPaTK ronosHe. TOMy BYMTENb MOBUHEH YMITM 3aCTOCOBYBATU
HOBITHi TexHONOrii AK 3acobu aKTUBI3aLii Ni3HaBaNbHOI AiANbHOCTI YUYHIB 3 Gi3NKM Yy NOEAHAHHI 3 METO4aMW HAaBYAHHA
3aMiCTb NepeKasyBaHHSA B¥e rotoBoi iHbopmau,ii [6].

Mpukpum € i me, wo dimu nepecmarome camocmiliHo mucaumu, ece binbwe npazHymMs nMposecmMu 4ac 3a
KOMM''tomepHUMU i2paMU, EKOHOMAAMb YaC HA CAUCY8AHHI 20mo8ux 0OMAWHiIX 3a80aHb. Po3miwjeHHA Ha xmapi
iHOuBiOyanbHUX i 2pyrnosux GOMaWHiXx 30800Hb, CKAAOEHUX yyumesiemM, 3MyWye CY4aCHO20 WKOAAPA 84UMUCH,
susAsaAAmMuU nocudrovicme i donumasausicme y susyeHHi npedmema. Bci yyHi marome a02iH i napone (3apeecmposaHi)
y MepexcesomMy cepedosuwyi. lNocunaHHA Ha docmyn 0o mamepiany PoO3CUNAEMbCA 8CbOMY KAacy.

Cepsic LearningApps € gogatkom Web 2.0 ana niaTPMMKM OCBITHIX NPOLECIB Y HAaBYa/IbHUX 3aKNaaax PisHMX
TMnNiB. Lle KOHCTPYKTOp AnA PO3POOKKM iHTEPaKTUBHWUX 3aBAaHb 3a PISHUMW NpegMeTHUMU AucumniiHamum ans
3aCTOCYBaHHA Ha ypoOKax i B Mo3aknacHin poboTi. OCHOBHa iAen iHTePaKTUBHWMX 3aBAaHb MONSArAE B TOMY, WO YYHi
MOMYTb NEPEBIPUTU | 3aKPINUTKN CBOT 3HAHHA B irpoBin popmi, Lo cnpuse GopMyBaHHIO Mi3HaBa/IbHOIO iHTEPECY Y4HIB.
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Ha cepsici € ranepea 3aranbHOAOCTYNHUX IHTEPAKTUBHUX 3aBAaHb, AKA LLOAHA MOMOBHIOETLCA HOBUMM
maTepianamu, CTBOPEHMMW BWKAAZAYaMM Pi3HMX KpaiH. BaknmMBo BiA3HAYMTW, WO MNPABWIIbHICTbL BUKOHAHHA
3aBAaHb NepeBipAETbCA MUTTEBO.

OKpim TOro, pecypc Learningapps.org [Q€ MOXAMBICTb OpraHisyBaTuM BipTyanbHi Knacu, KepyBaTu
06/1iIKOBMMM 3aNMCaMU LLKOAPIB, FOTYBATU AN YYHIB KOXHOrFO Knacy 3aBAaHHsA, BiACTEXKYBaTU NPOLEC BUKOHAHHSA
3aBAaHb.

Y HaBYa/IbHOMY MPOLECi XMapHi TEXHONOTIi BUKOPUCTOBYHOTb AK 3acCib HaBYaHHS, TOMY WO 3 BAA/IUM
METOAMYHUM BUKOPUCTAHHAM LIUX TEXHOJIOFiM, NPU HAABHOCTI UMPPOBUX NPUCTPOIB Ta MepeXi IHTepHeT, maTume
MmicLue niABMLLEHHA SAKOCTI BMBYEHHA HaBYa/IbHOro npegmeTta. 3a LOMNOMOTO XMAPHWUX TEXHO/OFiM MOXKHa
NpautoBaTH i BigAaneHo (AUCTaHLiiMHe HaBYaHHSA).

EdeKTnBHE 3aCTOCYBaHHA XMaPHUX TEXHOOTIM NPW BUBYEHHI Gi3NKM B LUKOI 3aL,iKaBAIOE YUYHIB, MOTUBYE iX
[0 HaBYaHHA, CAMOCTIMHOTO MMCAEHHA, BYUTb BUOMPATM TO/IOBHE TOWO. TOMY BYMTE/Nb MOBUHEH YMITK
3aCTOCOBYBATM HOBITHI TexHoNOrii AK 3aco0bM aKTMBI3aLii Ni3HaBaNbHOI AiANbHOCTI YYHIB 3 Qi3MKKN Y NOEAHAHHI 3
MeTOZaMM HaBYaHHS 3aMiCTb NepeKasyBaHHA abCTPaKTHOI, «roToBoi» iHpopmauiji.

OCKinbKN TakWi BWUA, AIANBHOCTI HE OOMENKYE HaBYaHHA /MLIE B MENAX LIKOAM, YYHi MatoTb 3Mory
iHAMBIAYaIbHO ONpPaLboBYBaTH LiKaBy im iHGopmaLito BAOMa. 30KpeMa nepernagaTti Bigeo, WyKaTh HOBI AxKepena
iHbopMaLii, obroBopoBaTM NEBHi HOBUHKM TOLWO. Takuii BUA AiANBHOCTI, KON YYHI MOXYTb CAMOCTIHO, AIK Y LIKOAI,
TaK i BAOMa, B iHTEpPaKTUBHI Gopmi Ta 33 BJACHOK TPAEKTOPIED HaBYaTUCb, Byae A0AATKOBO iX 3aLiKaB/oBaTH
BMBYaTU Gi3nKy. Kpim iHpopmalii, AKa Tam nogaHa, MOXKHa A404aBaTH NEBHI TeCTOBI 3aBAaHHA, ONUTYBAHHSA TOLWO.

KoxXHa cTBOpeHa OH/MaliH BNpaBa Ha XMapi AA€ MOXKAMBICTb KOHTPO/IHO 3HAHb Y4YHIB AK Ha ypoLi Tak i ana
CaMOKOHTPOAO, NiAroTyBaTUCA Y 3pYYHMI Yac A0 MNepPeBipOYHMX POBIT. Y LbOMY 3HAYHY POJib MOXKe 3irpatu
CTBOPEHWIA BYUMTENIEM CalT (HampuKnagd, CTBOPeHW Hamu caiT https://sites.google.com/site/fizikaceneskladno),
AKUIN MiCTUTb IHTEPAKTMBHI BNPaBM Pi3HOrO TUMY KOHTPOIO, MyNbTUMEAIMHI iIHTePaKTUBHI aHiMau,ii GisnyHUX ABuLy, i
[0CNiAiB, KOPOTKi KOHCMEKTN CTPYKTYPHMX e/1eMEHTIB KOMMNOHEHTIB 3MICTY LIKiNIbHOTO Kypcy Gi3uKK, LiKaBy KOPUCHY
iHpopmauito 3 dpisnku, matepianun gas nigrotosku go AMA ta 3HO.

3a pgonomoroto AopaTtky Google — RealtimeBoard moKHa npauloBaTU 3 yYHAMWU KONEKTMBHO abo
iHAMBIAYaNIbHO B PEXMMI OHTAaMH, BUKOPUCTOBYOUM NPU LboMy Byab-AKe NporpamHe 3abesneyeHHs, roNoBHe maTu
aoctyn o Internet.

BuKopucToBytoun online-board pasom 3 y4HAMKM MOXKHa BMBYaTM 3D moaeni pisHUX Npunagis, AKWO BOHK
BiACYTHI Y WKOAI, pO3rnA4aT Ta NOACHIOBATU NPUHLMA Aii 6yAb-AKOro enemeHTy, 4eMOHCTPYBaTH aHimaLii GisnyHUx
ABMLL, Ta NpOLLeCiB.

B Online-board goctynHi BCi PpyHKL,T, AKi BUKOHYE B WUKOAI KNAcHA AOLWKa. 33 AONOMOro0 AaHOoro A0AaTKY
Ajanor yuntens 3 yYHAMM BKNIOYAE B cebe CTBOPEHHSA Ma/toHKiIB, 3anNucCiB, TabaunLb Ta cxem, AKi MOXKHA pesarysaTtu
CNiNIbHUMM AiSIMM Ta Ha HUX ByyBaTK PO3MOBiAb NPO Te UK iHLE ABULLE.

TaKoX uen cepsic nepenbayae BBeAEHHA HOBUX MOHATL, iX NOACHEHHS B PEeXWMMi OHNAWMH, PO3B’A3aHHA
bi3nyHMX 33434, NPOBeAEeHHA eKCNEPUMEHTIB, TAKOXK MOXKHA byae POBUTU KOHCNEKT Y 30WNUTH.

KoKHa BMKOpWUCTaHa AOWKa 36epiraeTbcAa 3 yCiM BUKNAAEHWM Ha Hili maTepiasiom, TOMy B Oyab-AKui
MOMEHT YYeHb 3MOKe 3HOBY MiAKNIOUMTUCA A0 Hel, Ta NOBTOPUTM NPOMAEHUIN MaTepian caMoCTiMHO.

3anucun i rpadiyHi 306paxkeHHAa Ha online-board B ogHMX BMNaZKax CynpoBOANKYIOTb XiZ, MipKyBaHb
YYaCHMKIB HaBYaIbHOTO NMPOLLECY, Y APYIMX — Bif06parkatoTb pe3ybTaTv OTPMMaHHA 1 06pobKM nesHoi iHpopmauii,
y TPETiX — € iNOCTPaTUBHUM MaTepianom, B YeTBEPTUX — Big06parkatoTb NpeaMeT HacTyMHOT HaBYaNbHOT AiANbHOCTI.

OTKe, XMapHi TeXHONOrIi € Cy4aCHUM IHCTPYMEHTAPIEM Yy HaBYaNbHOMY MPOLECi, AKUA y4YnTeNb NOBUHEH
YMITU BUKOPUCTOBYBATU AN1A MOro yA0CKOHANEHHA Ta ONTMMI3aL,i, 3aLiKkaBNeHHA Y4HiB A0 HAaBYa/IbHOIO Npeamerty,
PO3LWMPEHHA IXHBOTO KPYro3opy, NiABULLEHHA MOTMBALLT A0 HAaBYAHHA, aKTMBI3aLLii pO3yMOBOT AiANbHOCTI, CNIPUAHHA
y3aranbHeHHto iHpopmaLii Ta KpaLLomy il 3aCBOEHHIO.

TakMmM YMHOM, FONOBHOK ANAAKTUYHOK MEepPeBarold BUKOPUCTAHHA XMapHWUX TEXHO/OFIN B OCBITHbOMY
npoueci € opraHisauia cnifibHoi poboTK yunTens M y4yHiB, WO BiAKPMBAE HOBI MEPCNEKTMBU, fAKI CMPUATUMYTb
nigBULLEHHIO ePeKTUBHOCTI HaBYaNbHOrO MPOLECY i, OT)Ke, KpaLWoro A0OCATHEHHA METWU, OCKIi/IbKM L TeXHONOTIi €
BMCOKOTEXHOJIOTNYHUMM, aKTyaZIbHUMM | NepCnekTUBHMMWU. XMapHi TEXHOJOrii NPOMOHYIOTb aNbTepHaATUBY
TpaanuinHMm dopmam opraHisaLii HaB4aNbHOIo NPOLLECY, CTBOPIOKOYN MOXKANBOCTI ANA iIHAMBIAYaNbHOrO HaBYaHHA,
iHTEPaKTUBHUX 3aHATb | KONIEKTUBHOFO HaBYaHHA. BNpoBaaXKEeHHA XMapHUX TEXHONOTIN He TiZIbKWU 3HU3UTb BUTPATH
Ha nNpuabaHHA HeobxigHOro NnporpamHoro 3abesneyeHHs, NiABULLMUTL AKICTb | ePeKTUBHICTb OCBITHLOrO Mpouecy,
NiAroTye WKOAAPA A0 XKUTTA B Cy4acHOMY iHpopmaLiiHOMY CycninbCTBi.
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REVIEW OF EARLY STUDY, CHECKING AND REVIEW OF KNOWLEDGE AND LOCALITIES OF TEACHERS
WITH USING CHEMICAL TECHNOLOGIES
Michael Kalenik
Makarenko Sumy State Pedagogical University, Ukraine

Abstract. The article in the context of an integrative model of the learning process deals with the methods
of organization, repetition of previously learned material, a variety of ways to assess the educational learning
outcomes of students, it turns out their place in the overall structure of the cycle of the learning process, the
advantages and disadvantages of using each method. Analyzing the didactic potential of cloud technologies in the
educational process, in particular in physics teaching, there are ways to use cloud services Google apps and
RealtimeBoard. For example, interactive exercises, developed with the help of the service LearningApps, variants of
which are available on the website https.//sites.google.com/site/fizikaceneskladno, it is proposed to expand the
possibility of control and self-control of students ' knowledge. Cloud services are considered as an alternative to
traditional forms of organization of educational process, creating opportunities for individual learning, interactive
and collaborative learning. The conclusion is that implementing cloud technology will improve the quality and
efficiency of the educational process, motivate students to active learning activities will prepare students for life in
modern information society.

Keywords: cycle of learning process, repetition, knowledge accounting, cloud technologies, GoogleApps,
RealtimeBoard.
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