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CYYACHI IHHOBAIIMHI TEXHOJIOI'TI Y HABUAHHI ®I3UKH B
CEPEJIHIX IIKOJII

Bima BO3HA, Cmenan BE/TUYKO

Ananizytomocss okpemi MemoouuHi nioxoou 00 3anpPoB8adI’CEeHHs CYHUACHUX
IHHOBAYIUHUX MEXHONO02IU Y HABYAIbHO-BUXOBHOMY Npoyeci 3 Gisuxu 6 cepeoHill
wikoni. Ha KOHKpemHUX RpUKIaoax y3azaibHIOIOMbCA MONCIUBOCH SUKOPUCHAHHS
IKT 3 ypaxysanuam cyd’ekm-cy6’ €KmHUX 63AEMO38 A3KI8 MIdC VHACHUKAMU MAKO20

npoyecy.
Knrouosi conosa: cyuacui inmogayiini mexHoONO2H HABYAHHA, HABYATLHUL
npoyec 3 Qizuxu, cyd’ekm-cyo’ exmui 83aem036 s3xu, moxcaueocmi IKT.

Analyzed some methodological approaches to the introduction of modern
innovative technologies in educational process in physics in high school. On concrete
examples summarizes the possibilities of using ICT based subject-subject relationships
between the participants of this process.

Keywords: modern innovative technology training, the learning process in
physics, a subject-subject relationship, the possibilities of ICT.

IocranoBka mpoOJjemu. J[yMKH mepeBa)karouoi OUIBIIOCTI HAaYKOBIIB 1
OCBITSIH B)KE€ JaBHO CKOHIIEHTPOBAaHI Ha TOMYy, 110 MalOyTHE Hamoi IUBLII3ALIT
TICHO TMOB’si3aHE 13 3a0€3MeYeHHS M PO3BUTKY IHTEIEKTYaJbHOIO 1 TBOPYOIO
MOTEHIlIAJly TPOMaasH 1 OCOOJMBO MOJOJI IIKUIBHOTO BiKy. IIpuckopeHHs
HAyKOBO-TEXHIYHOTO Mporpecy, 1HQoOpMalliiiHa pEeBOJIONII B CY4aCHOMY
CYCIUJIbCTBI BHMAarae HOBUX IIJIXOJIB J0 HaBYaHHS U BUXOBAHHS MOJIOJOTO
MOKOJIHHA. TpadauiidHi TeJaroriydi MiAXOAW JO OpraHizaiii HaBYaJlbHO-
BUXOBHOI'O TPOIIECY BCE YacCTillle HE 3aJI0BOJBHSAIOTH MOTPEOH 1 BYMUTEINIB, 1
HIKOJISIPIB B €(EKTUBHOMY, IHTEHCMBHOMY IMI3HAHHI HABKOJIMIIHBOIO CBITY,
0COOJIMBO 3 TaKOro mpeaMery, sk (izuka, y ¢opmyBaHHI B pe3yibTaTi TaKoro
MI3HAHHS UTICHOI HAYKOBOI KAPTUHU CBITY [5], a TakOX y (POpMYBaHH1 1 pO3BUTKY
O0COOMCTOCTI BUIYCKHUKA 3arajlbHOOCBITHBOI IIKOJIM, KU Ma€ MPOAOBXKYBATH
CBOE HABYAHHS Yy BIANOBIIHOMY BUIIOMY HaBuainbHOMY 3akiani (BH3) abo s
peanizailii cebe y BuOpaHiit ramxysi npodeciitHoi AisuIbHOCTI.

3a uux oo6cTaBUH (POpMyBaHHS MOTHBAILll HABYaHHS Y4YHIB (D13UII BUCTYMAE
OJHI€I0 3 TII00ANBHUX IIPOOJIEM CYYacHOI IIKONM. 1i aKTyanbHIiCTh 3yMOBJIEHA
OHOBJICHHSIM 3MICTY HaBYaHHS, 3HAUHUM PO3BUTKOM 1 3alpPOBAKEHHSIM aKTUBHUX
METO/IIB HaBYaHHS, 1110 PEasli3yI0ThCsl Yepe3 IHHOBAIlIMHI TEXHOJOT1 i 0COOIMBO
iHpopmarliitHo-komyHikamiiHi - TexHosorii (IKT), cyrreBe mnocunenHs poii
caMOCTIMHOT (1HAUBIAYabHOT) pOOOTH KOXHOTO Y4HS y Ipolieci HOro HaBYaHHS 1
BUXOBaHHS, 110 B IUIOMY CIPSIMOBAHO peaji3aliio cy0’ €eKT-CyOEKTHOTO MiAXOAY B
oprasizaiiii HaBYaJIbHO-BUXOBHOT'O TPOLECY, B SIKOMY YY€Hb € CYyO €KTOM, Bij
YCBIIOMJIGHOTO PO3YMIHHSI SIKOTO 3HAYHOIO MIPOIO  3alieKUTh PO3YMIHHS
HAaBYAJIBHUX JOCATHEHb. TOMY IIKOJa MOKJIMKAaHa HABYUTH KOXKHOIO INKOJIApa
CaMOCTIMHOMY OMaHYBaHHIO 1 3aCBOIOBAHHIO HEOOX1IHOT 1H(pOpMaIlii.

HoBi iHHOBaIiliHI TEXHOJOrli HaBYaHHS € CYKYMHICTIO HOBHX CHCTEM 1
METOIB OOPOOKH JaHUX, 110 MPEACTABISAIOTh COOOI0 IUIICHI HaBYaJIbHI CUCTEMH.
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ToMy ympoBajkeHHsS CydyaCHHUX 1HHOBAI[IMHUX TEXHOJIOTIH mependavyae MoCTiiiHe
OHOBJICHHSI MaTepiabHO-TEXHIYHOT 623 OCBITHIX YCTaHOB.

AHani3 pociaimkenb i myOgikaniii. Ha cpborogni nutaHHs 3acTOCyBaHHS
Cy4yaCHUX IHHOBAIIMHUX TeXHOJOrid HaBuaHHd 1 30kpema IKT y HaBuambHOMY
nporieci 3 Gi3UKU € Ayke aKkTyadbHUM. J[OCIPKEHHSIMHU 3a3HA4eHOi MpoOsieMu
3aiimaroThcsl Taki HaykoBil, sk B.FO. bukis, C.II. Benmnuko, M.I. XKangak, B.®.
3ab6onotuuii, O.1. IBaHMIILKUH Ta 1H.

MeTo0 1aHO1 CTaTTI € BU3HAYEHHS CYTHOCTI BUKOPUCTaHHS CY4YaCHHMX
TEXHOJIOT1 HaB4YaHHSA (I3UKK i1 MICI y HaBUaJbHOMY IIPOIECi, a TaKOX Y
BUSBIICHHI BIUIMBY TE€XHOJIOT1 HABYaHHS HA PO3BUTOK Mi3HABAJIBHHUX IHTEPECIB Ta
IHTEJNEKTyaJIbHUX 3110HOCTeH Y4YHIB, a/kKe Mpoliec HaBuaHHSA (i3uku noTpedye
HOBUX €(PEKTUBHUX METOJMYHMX MiAXOIB Ta IIEBUX METO/AIB MOJIaHHSI MaTepiaiy,
10 3HAYHO Ma€ MIiABUINYBATH, K YCHIIIHICTb 1 PIBEHb (PI3UYHOT OCBITH, TaK 1
npouec popMyBaHHS BaXIUBUX PUC XapaKTepy KOKHOI 0COOUCTOCTI.

Bukisiag ocHoBHOro marepiany. BripoBamkeHHs1 pI3HOMaHITHUX Cy4acHHUX
IHHOBAaIlIMHUX  TEXHOJOTriM B  OCBITHIM Tporec — HeoOXigHa peais
ChOrOAHIMHBOIO AHS [1]. OOyMOBIEHO 1€ TUM, 10 ICHYyIOYa CHCTeMa HaBYaHHS i
BUXOBAaHHS HE 3aBXKIW 3JaTHa CTBOPUTU BIAMOBIAHI YMOBH JUIsi BCEOIYHOTO
PO3BUTKY OCOOMCTOCTI yuHs. BigTak moTpiOHI HOB1 MiAXOAM, IO CHPUATHUMYTh
HIBUAKOMY Ta €(pEKTUBHOMY 3aCBOEHHIO YUHSIMU HAYKOBUX 3HAHb Ta €()EKTUBHOTO
dbopMyBaHHS OCOOHMCTOCTI BUIYCKHMKa IIKOJAW. TakUMH € came I1HHOBaIliiiHI
TEXHOJIOT1i HaBYaHHS, SIKI PO3MIMPIOIOTH MOXIIMBOCTI YYHIB HIOJO SKICHOTO
(GbopMyBaHHS CHUCTEMH 3HAHb, YMiHb 1 HABUYOK, iX 3aCTOCYBAaHHS Ha MPAKTHUIl i
CTBOPIOIOTH CIIPUSTIIMBI YMOBH ISl HABYAIBHOI IISNTBHOCTI 1 PO3BUTKY YUHIB.

Ha pomomory BuuTeneBi (i3uku JJIsi opraHizailii 3aHATb 3a JOMOMOTOIO
MEPCOHANLHOTO  KOMIT'IOT€pa ChOTOJIHI ~ BHUIIYCKA€ThCS  BEJIMKAa  KUIBKICTh
HaBYAJIBHUX MPOrpaM, peKOMEH10BaHUX MIHICTEPCTBOM OCBITH 1 HAyKH, [HTEpHET.
OCHOBHUMU HaIpsIMKaMH 3aCTOCYBaHHS TEXHIYHUX 3aCO01B HaBUAHHSA HAa ypOKax
b13uKY €:

- MIATOTOBKA PO3JAaTKOBUX MarepiaiiB JPYKOBAHOro THUMY (3aBagaHHS
710 KOHTPOJBHUX Ta CAMOCTIMHUX POOIT);

- MOSICHEHHSI Ta pallloOHaJbHE BHUKJIAJACHHS HOBOIO MaTepialy 3a
JIOTIOMOTOI0 MYJIbTUMEAIMHUX MaTepianiB (Mpe3eHTallii, HaBYajibHI BIJCOPOJIHKH,
KOMIT I0TE€pH1 MOojieli (PI3UYHUX €KCIIEPUMEHTIB);

- MPOBEICHHS MOJEJIbHUX  KOMIT IOTEPHUX HaBYAIBHUX AOCHIAIB 1
1a00paTOpPHUX POOIT;

- HAKOIMUWYEHHSI Ta 00poOKa pe3ynbTaTiB €eKCIEPUMEHTY Ta MOAaHHS iX
yuHaM (y BUIJIAI1I TOTOBOI moOyaoBaHOi Tabnwuill, TpadikiB, CTBOPEHHS 3BITIB
TOIIIO);

- BUKOPHUCTaHHS 3aBAaHb Y (OpMi TECTIB JJii KOHTPOJIO PIBHSA 3HAHb
YUHIB.

31 30UIbIIEHHSM MOTOKY iH@oOpMalii, ¥ 0coOIMBO y mepio HayKOBO-
TEXHIYHOI PEBOJNIONII JIIOJICTBO MOTpeOye CBOEYACHOTO 1ii BILAOOpaKeHHS B
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HaBYaJIbHOMY Ipoiieci. Bukopucranus 3aco0iB HOBUX 1HGOPMALIHHUX TEXHOJIOT1H
CIIpHsi€ MiBUIICHHIO 1HOOPMATUBHOCTI HaBUYAJILHOTO Marepiaiay, HOro HaOYHOCTI
i pgoctynHocti. Di3uka B CBOii OCHOBI € €KCIIEPUMEHTAIBHOK HAYKOI, TOMY
KOMIT'IOTepHA TEeXHIKa MOXke OyTH BHUKOpPUCTaHa Ha BCIX eTamax MpPOBEJACHHS
€KCIIEPUMEHTY.

EdextuBHICTh 3aCTOCYBaHHs NEPCOHANBHUX KOMIT IOTEpIB B
€KCIIEpUMEHTAIbHINA POOOTI YYHIB 3yMOBIIIOETHCSI TUM, L0 BOHH 3a0€3MEUyIOTh:
TOYHICTh PE3YJbTATIB Ta iX JOCTOBIPHICTH, CKOPOYEHHS KUIBKOCT1 CKJIaJHHUX 1
JOPOTUX MPHUIaAiB; 3MEHIIEHHS Yacy 0OpoOKH Ta cucTeMaTH3allii JaHuX, a TAKOXK
CTBOPEHHSI YHIBEpCAJIbHOI YCTAaHOBKM Ha OCHOBI KOMIT'IOTepa Ta CHCTEMH
JATYHKIB.

[HTepakTMBHI METOAM HaBYaHHS IMepeAdavyaroThb 3aCTOCYBaHHS TaKHUX
METO/IIB, SIKI CTUMYIIOIOTH IMi3HABaJbHY AaKTUBHICTb 1 CAMOCTIHHY MAISUIBHICTH
yUHIB. YU€Hb BHCTYINa€ «CyO'€KTOM)» HaBYaHHS, BUKOHYE TBOpPYl 3aBIaHHS,
BCTyNa€ B JIAJIOT 3 Y4YUTENEeM Ta 3 IHIIKUMU Y4YHAMU. OCHOBHHUMH METOIaMHU
IHTEpPaKTUBHOI'O HaBYAHHS €: caMOCTiiiHa poOO0Ta, TBOPYl 3aBJaHHS 1 MPOEKTH, 110
nepen0ayaloTh iX PO3BUTOK Ta YCKIAJHEHHA. [HTEpakTHBHI METOIM MOXHA
BUKOPUCTOBYBATH IMpHU MPOBEACHHI HETPAAMIIMHUX YPOKIB 3 (PI3UKH, YPOKIB
(GbpoHTaTBHO-TA00PATOPHUX POOIT, YPOKIB (PI3UUHOTO MPAKTUKYMY, OpEHH-PUHTIB,
€KCKypCiil TOIIIO.

[Ipouec opranizaiii HaBYaHHS MKOJAPIB 3 BUKopucTanHsaMm IKT y mpoueci
BHUBUYEHHS LIKUIBHOTO KYpCy (PI3UKHU J103BOJISIE:

- 3poOUTH 1l MPOLEC 1IKABUM, 3 OJHOTO OOKY, 32 paXyHOK HOBHU3HHU 1
HE3BUYHOCTI Takoi (opmMu poOOTH JUIsl Y4HIB, a 3 IHIIOTO — 3pOOUTH HOTO
3aXOILTIOIOYMM 1 SICKPaBUM, PI3HOMAaHITHUM 32 (POPMOIO 32 paXyHOK BUKOPUCTAHHS
MYJIBTUMEIIMHUX MOKJIMBOCTEN Cy4aCHUX KOMIT IOTEPIB;

- e(eKTUBHO BHUPINIYBATH MPOOIEMY HAOYHOCTI HaBUYAHHSI, PO3LUIUPUTH
MOXJIMBOCTI  Bi3yaii3allii HaBYaJIBHOTO MaTepialy, poOysud #Horo OuIbIn
3pO3YMUIUM 1 JOCTYITHUM JIJIsi YYHIB, BUIBHO 3J1MCHIOBATH TMOIIYK HEOOX1THOTO
HIKOJISIpAaM  HAaBYAJILHOTO MaTtepiany Yy BLAJaJieHUX 0Oa3zax JaHuX 3aBIAKU
BUKOPHUCTaHHIO 3ac00IB TEJIEKOMYHIKallii, [0 Hajail Oyjae CpusiTd (OpMYBaHHIO
B YYHIB IOTPEOU B MOLIYKOBUX J1sIX;

- IHAMBIAYyali3yBaTH MpoLEC HaBYaHHS 3a pPaxyHOK HasBHOCTI
PI3HOPIBHEBHMX 3aBJlaHb, CAaMOCTIMHO MpaIOBaTH 3 HaBUaJbHUM MaTepiajioMm,
BUKOPUCTOBYIOUH 3pYUH1 CITIOCOOU CHPUUHSTTS 1H(OpMAIlii, [0 BUKIUKAE B YUHIB
MO3UTUBHI eMollii Ta popmMye MO3UTHBHI HABYAJIbHI MOTHBH;

- CaMOCTIMHO aHaJi3yBaTH 1 BUMPABIATH JIONYILEHI MOMMIIKH,
KOPUTYBAaTH CBOIO JISUTBHICTh 3aBASKM HAsSBHOCTI 3BOPOTHOTO 3B'SI3KYy, B
PE3YJIbTATI YOTO YJOCKOHANIOIOTHCS CUCTEMA KOHTPOJIIO 1 PO3BUBAETHCS CUCTEMA
(GbopMyBaHHS B yYHIB HABUYOK CAMOKOHTPOJIIO;

- 3MIIACHIOBATH CaMOCTIlHY HABYAJIbHO-JIOCIIIHY  JISJIBHICTD
(MozeNtoOBaHHs, METOJ MPOEKTIB, po3poOKa Mpe3eHTalliii, myOiikalii ToIo),
PO3BUBAIOYM TUM CAMHUM Y HIKOJISIPIB TBOPYY aKTUBHICTH [2].
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OpnHowo 3 HAaWBaXJIMBILMIMX YAaCTUH POOOTH B CUCTEMI HaBYaHHA (PI3UKHU B
CEpeIHIN MIKOJI1 € PO3B’sI3yBaHHS 3a7a4 3 (PI3UKH, SIK 1I€ MPONOHYETHCS aBTOPAMHU
nociOnuka [6]. Ilpu npomy yci Tunu (i3MYHUX 3a7a4 Ha BCIX eTanax 3aCBOEHHS
3HaHb YYHSIMHU €(EKTUBHO BUKOPHUCTOBYIOTHCS: ISl MIABUIICHHS 3al[iKaBJICHOCTI,
TBOPUYMX Ta IHTEJNEKTyaJIbHUX 3A10HOCTEH, MOTHUBAli yUHIB O HAaBYaHHA (I3UKH,
MiJT Yac TIOCTAaHOBKU MpoOJieMH, 10 MOTpedye pO3B’s3aHHs, B IIPOIIEC]
(¢bopMyBaHHS HOBHX 3HaHb Ta (POPMYBAHHS MPAKTUYHUX YMIHb YUHIB, IPAKTUUYHE
BUKOPUCTAaHHS 3 METOI TOBTOPEHHS, 3aKpIIJICHHS, CcHUCTeMaTh3auii Ta
y3araJibHeHHs 3aCBOEHMX 3HaHb 1 BMiHb, 3 METOI0 KOHTPOJIIO SIKOCTI 3aCBOEHHS Ta
OLIIHIOBaHHS HaBYAJIbLHOTO MaTepiaiy.

Oco0nuBO JOUIIPHUM € BUKOPUCTAHHS KOMIT IOTEPHOI TEXHIKH TpHU
BHUBYEHHI po3Auty «OnTuka» 3 Kypcy Qi3UKH, SIK 11€ 3alIpOIIOHOBAHO, HAIIPUKJIIA, B
[3;4] amxke TexHiyHa 0a3za IIKOJM HE 3aBXKAM JO03BOJIIE NPOBECTU MOTPIOHI
EKCIIEpUMEHTH Ta JOCIIDKEHHs, Hanpukiaa: 3 1HTepdepeHIli, aucnepcii,
nudpakiii, 3aJIOMJIEHHS CBITJIOBUX ITPOMEHIB TOIIIO.

TakuM ynHOM, MOKHA IINTH BUCHOBKY, IO Cy4YacH1 IHHOBAIIHI T€XHOJIOT'11
HAaBYaHHS JIONIOMAaraloTh CTBOPUTH HEOOXIAHI YMOBHU i  BCEOIYHOTO
IHTENEeKTyalbHOTO PO3BUTKY Y4HiB. IX 3acTOCyBaHHS OynyroTbCs Ha
KOMIUJIEKCHOMY BHBYEHHI OCOOHMCTOCTI BCIX YYacCHUKIB HaBYAJIbHO-BUXOBHOTO
MpoLEeCy, J1a€ MOKJIUBICTh MO3UTUBHO PO3BUBATU AYXOBHY cdepy, Mi3HaBalIbHI
IHTEepeCH Ta IHTENEKTYyaJIbH1 3710HOCTI, CIIPHUSE COIIATLHOMY CaMOCTBEPIKEHHIO
IITKOJISIPIB.
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Kono nayroeux inmepecis.: pukopuctanss IKT y HaB4anH1 Q13UKH.

Beanuko Crenan IlerpoBuu — nokrop, npodecop xadenapu (i3uku Ta METOIUKHU i
BHUKJIaaHHS KipoBOTpajaChKOro JAep:KaBHOTO TEAAroriyHOTO yHIBEpCHTETY iMeH1 Bomoammupa
BunHanuenka.

Kono nayrxoeux inmepecis: mpodiieMu TUIAKTHKA (HI3UKH.

OITUMIBALIA ®IBUYHOI'O EKCITEPUMEHTY IIPU
3AITPOBA/IZKEHHI IHOOPMANLINHUX TEXHOJIOT'TH HA
HPUKJIAAI BUKOPUCTAHHSA ITPOI'PAMU L-MIKPO

Hamania /[OHEIIb

Y cmammi posensoacmovcs ocobaugocmi GUKOHANHS (QIZUUHO20 eKCNEPUMEHTY
3a 00NOMO02010 iHOpMayitiHux mexHonozitl Ha npuxkiadi masmuuxa Maxceena 3a
npoepamoio «L - Mikpoy.

Knrouoei cnoea: gisuunuii  excnepumenm, masmuux Maxceena, «L -
Mixpoy,nasuanvruii npoyec.

The article deals with the physical features of the experiment with the help of
information technology on the example of the pendulum Maxwell.

Keywords: physical experiment, the pendulum Maxwell, «L - Micro», learning
process.

®di3uka oaHa 3 (QPyHIAMEHTAIbHUX HAYK IMPO MPUPOIY, SKa OJHOYACHO
MOC1/1a€ OJIHE 3 MPOBIAHUX MICIIb Y BUPIIIEHH] KOMIUIEKCHUX 3aBJaHb HABYaHHS 1
BUXOBaHHS Ta crnpuse GOPMYBAHHIO Y MOJIOJI Cy4YaCHUX HAYKOBUX YSIBJIEHb MPO
HABKOJIMIIIHINA CBIT, (OpMYy€ 1 pPO3BHUBAE OCOOUCTICTH Ta 1i HAYKOBUU CTHIIb
MUCJICHHSI.

[Ipouec HaByaHHS 3 (PI3UKU 3aBKAM CHPSIMOBYETHCS Ha (OPMYBaHHSA B
YYHIB YMIHb 1 HaBUYOK JAOCHII)KYBaTH MPUPOIHI SIBUIIA HA OCHOBI HAyKOBOTO
Ccroco0y MHCIIEHHS Ta CY4acCHHX YSBJICHb IMPO HABKOJMILIHIN CBIT, HOro (i3uuHy
KapTUHY.

Ockibki HaBYaldbHUN Tpouiec 3 (i3uku Oa3yeTbcsi Ha MpakTUYHIA Ta
€KCIIEpUMEHTAIbHINA OCHOBI, TO (PI3UYHUI EKCTIEPUMEHT SIK 000B’ I3KOBUM €JIEMEHT
1 HEeB1Jl’€MHA CKJIa/I0Ba YaCTHHA METOJMKHN HABYaHHS (PI3UKHU TaKOXK CHPSIMOBAHMIM
Ha BUPIIICHHS LMX 3aBJaHb 1 Ma€ BIIMOBIIHY CIPSMOBaHY Jil0 Ha OCOOHUCTICTH
yUHSI.

AKTYaJIbHICTh PO3IJIAlyBAHOTO MUTAHHS MOJSAra€e B TOMY, IO B Halll 4yac
(G13MYHUN eKCTIEPUMEHT PO3BUBAETHCS B 3BS3KY 13 3arajiIbHUM PO3BUTKOM HAayKH 1
TEeXHIKU. JJOCUTh BaroMoo B yJI0CKOHAJIEHHI CUCTEMH (PI3UYHOTO EKCIIEPUMEHTY €
po3poOKa HOBOro 00JIaTHAHHS 3 YpaXyBaHHSIM OCTaHHIX HAYKOBUX JIOCSTHEHb, a
TaKa)k CTBOPEHHS Ha IX OCHOBI HaBYaJIbHUX KOMIUIEKTIB, $KI JO3BOJISIIOTH
BIITBOPIOBATU CEPiI0 PI3HUX BHUIIB Ta PI3HUX PIBHIB CKJIAJHOCTI HaBYAJbHUX
gochifiB. 3a IMX OOCTaBUH HEOOXIIHO TaKOoX BpaxoOBYBATH JOLLIBHICTh
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