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KOMREemeHmHuocmu yuumens Qu3uxu.

Iposeden ananuz nonsamus “UHGOPMAYUOHHASL KOMNEMEHMHOCTD ', UCCIE008AHbL B03MOICHOCU
KOMNbIOMEPHO20 MOOEIUPOBAHUSL 8 DOPMUPOSAHUU UHPOPMAYUOHHOU KOMHEMEHMHOCTU  YYUmeJs.
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Mulyar V. P. Computer Simulation of the Formation of Information Competence Physics
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The analysis of the concept of “information competence”, explored the possibility of computer
simulation in the formation of information competence physics teacher.
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BUKOPUCTAHHSA JAJBTOH-TEXHOJIOTT ITIJ YAC ITPOBEJEHHS
®I3UMYHUX EKCHEPUMEHTIB HA YPOKAX TA B II0O3AYPOUHHM YAC

Ilpoaranizoeano ncuxonoeo-nedazoiuti OCHOBU BUKOPUCMAHHA (DI3UYHO20 eKCHepUMeHmy Ha
VPOKAxX (i3uku ma 6 no3aypouHull 4ac 3 GUKOPUCTIAHHAM IHHOSAYIUHUX MeXHOoN02il. Po3enanymo enius
eKCNepUMeHm) HA eMOYILUHO-801608Y AKMUBHICIb YUHIE MA YMIHHI PEnpe3eHmy8amu c80i 00CAI0NHCEHHSL.

Knrouosi cnosa: innosayivini mexnonocii, Janvbmon-mexnonoeis, penpesenmayis, @isudnul
excnepumenm, 6ikoea zpyna.

3HayHy yBary Ha Cy4acHOMY €Talli pO3BHTKY IIKUIBHOI OCBITH NPUAUIAIOTH HABYAHHIO, SIKE
OpIEHTOBaHE Ha OCOOHWCTICTh yYHS W BpPaxOBY€ HOTO BIKOBUH, TICHMXOJOTIYHHUN PO3BUTOK. B
OCHOBI TOJIITEXHIYHOTO HABYAHHS € MPOBeAEHHS (Pi3MUHUX eKcrepuMeHTiB. OCKUIbKU (i3nuka —
Ile eKCTIepUMEHTAIbHA HayKa, Ha MOYaTKOBOMY €Talll ii BUBUECHHS HEOOXigHO Oa3yBaTHCS Ha
qyTT€BOMY Mi3HaHHI iH(popmarlii. s BUpILIEHHS NOCTaBJIEHOI MPOOJIEMH BHKOPHCTOBYIOTh
HAOYHICTh 1 IGMOHCTpAIlli, SIKi € OJHUM 13 YHHHHUKIB BIUTUBY Ha €MOIIHHY cdepy HMIKoIsIpa.

ToMy HaBUajbHMH mpoLec mependadae BHOPOBAKEHHS Ta BUKOPUCTAHHS PI3HUX
IHHOBAaIlIMHUX TEXHOJIOTIH Ta METOAIB HaBYAaHHSA. 30Kpema, MNpHU TpOBelIeHHI (i3muHMX
€KCIIEPUMEHTIB Y LIKOJII Ta B JOMAIIHIX YMOBaX, sIKi CIPSMOBaHI Ha MOUTYKOBO-JOCHIIHUIIBKY
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TUSUTBHICTh  TIKOJISAPIB, JIOMUIBHO BHKOPUCTOBYBaTH JlanbToH-TexHONOTI0. [l TexHomoris
JTO3BOJISIE€ TIPOSIBUTH YYHSIM CBOFO 1HIMBIIyaJIbHICTh, CTHIIb MUCJICHHS.

Bukopucrannas nopsia i3 1abopaTopHUMH poOOTaMH, sIKi MPOBOJASATHCS Y KIIAci, JOMAIIHIX
CTIIOCTEPEKEHb Ta MPAKTHYHHUX JOCIIDKEHb JI03BOJISIE YYHSM IPOSBUTH TBOPYICTh, 3pOOHUTH
B32€MO3B’S30K 3 I1HIIMMH HayKaMW 1, [0 BaXJIMBO, MOKA3aTH NPAKTHYHE 3aCTOCYBaHHS

OTpHUMAaHUX 3HAHb.

Ha puc. 1 300paxeHo nomoBHEHY cxemy JlalbTOH-TEXHOJIOT11, 3aIpONIOHOBaHY HaMU B [2].
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CknagHicTh MaTepiany, Horo iH(GOPMATHUBHICTH CHPHUSIOTH PO3BUTKY MHCJICHHS Ta
pernpe3eHTallii 3riJHO 3 TUIaMU Ta BUJaMM HaBuaHHA. /[ ycnimHoro ¢gopmMyBaHHS pO3yMOBUX
Jiii BEIIMKE 3HAYCHHSI Ma€ OPIEHTyBaJbHA OCHOBA JIsUTBHOCTI YUYHIB — II€ CHCTEMa MOETAITHUX
3aBJlaHb, BKa31BOK, 3a JONOMOIOI0 SIKMX BHUKOHY€TbCS II€BHA 3aCBO€HA Jis. 3BaXkarouuW Ha
opieHTyBallbHYy OCHOBY, II. fI. Tampmepin BHOKpEMUB Taki THUIIM HAaBYAHHS: HABYAHHS,
pe3yJbTaTOM SIKOTO € BHKOHAaBYAa 4YacTHHA CHOco0y Jiii (TpaBWIBHMK HampsMm s
PO3B’sI3aHHS MEBHUX 3aB/IaHb yYHI BUOMPAIOTH CaMi — 1€ IIISIX CIpo0 Ta MOMUIIOK); HABYAHHS,
NPOAYKTOM SIKOI0 € BJacHe OpPIEHTYBAHHM Y4YHsl y BHKOHaBYil wacTuHi mii (mos
PO3B’sI3aHHS MOCTABJICHUX 3aBJaHb YUYHSIM JA€ThCS OPIEHTHP, IO JO3BOJISIE IIBUAKO 3aCBOITH,
MpPOaHANII3yBaTH Ta Yy3arajJbHUTU 3B’S3KM MK JIOCTII)KYBaHMMH 00’ €KTamMH); HABYaHHI,
NMPOIYKTOM SIKOTO € BJIaCHe OPi€HTYBaHHsI Y4UHsl (IIpU LIbOMY HAaBYaHHI y4€Hb CaM IPYHTOBHO
aHaJi3y€e YMOBY 3aj1a4i, JOCTIDKCHHS Ta IIyKae MUISIXH iX po3B’si3anHs) [10, c. 202-204].

Hns  ¢opMmyBaHHA BMiHb 1 HAaBMYOK Y4YHIB Ha YpoKaXx Ta B TI03aypOYHHH dYac
BUKOPUCTOBYIOTH (DI3MUHUN E€KCIIEPUMEHT. BiH 103BOJISE€ TOCHITHUM IUISXOM PO3KPUTH CYTh
SIBUIIl Ta TPOIECIB, sIKi BUBYAIOTHCS. (Came Taka [isIBHICTh Y4YHIB PO3BUBAE MUCIICHHS,
3abe3neuye popMyBaHHS HAYKOBUX TOHSTH PI3HUMH IIISIXaMH, PO3BUBAE TBOPUICTh Ta 1HTYIIIIO
B MHUCIJIEHHI. Pe3ynpTaroM NisIbHOCTI Y4HIB € X perpe3eHTamiss (TepMiH pemnpe3eHTais —
(dpaHIly3bKOT0 TOXO/KEHHS 1 O3Hadae BIATBOpPEeHHsS, Toka3 [12,c.441]), mo mo3Bojse im
BepOasbHO ab0 JIOTIYHO, YW TMO-IHIIOMY BHCBITIIOBAaTH CBOi IyMKH. AJDKe, 3a THIIAMHU
pemnpe3eHTallis MOAUIEThCSI: 3a KOJOM, SIKHA BHKOPHUCTOBYIOTH: BepOajibHI, HEBepOalbHI,
o0pa3Hi, MPOCTOPOBi, MOTOPHI, aKyCTU4HIi, YaCOBI TOLIO; 32 YHiBepCaJIbHICTIO: MPOIO3UIIiiiHI,
peanbHi, ¢aHTa3lifHi; 3a HOBHU3HOK: NPOJAYKTHUBHI, HENPOAYKTHBHI; 3a YMOBHBOJIOM:
IHAYKTHBHI, JEIyKTUBHI; 32 AHAJIOTI€I0; 32 YYACTI0 BOJIi: JIOBLIbHI, MUMOBLIBHI; 32 CTyNEeHEeM
JOoriyHocTi: JIOTiYHI, XaoTwW4Hi. BigmoBigHo n0 1ux TUIIB penpeseHTanii Jlenc Pimc
chopMyiIOBaB MOJEINb, 3TIHO 3 SIKOI ICHYy€e TpH NPHUHLUIN PO3YMOBOI JiSUIBHOCTI, SIKa
JIO3BOJISIE  3HAWTH JIOTIYHI BIAMOBIAI Ha OTpuMaHHI 3aBmaHHs [6]. Came Takuil miaxXina
BUKOPUCTOBYETHCS 1 TIPU MPOBEIEHHI (PI3UUYHUX €KCIIEPUMEHTIB Ta OOIPYHTYBaHHS OTPUMaHHUX
BHCHOBKIB.

3acTaBUTH Y4YHIB TBOPYO MUCIIUTH Ta JIOTTYHO OOIPYHTOBYBATH CBOT JOCHIJKEHHS — OJHE
13 3aBJlaHb HABYAJIBHOI'O MpPOLECY. YUUTEII HEOOXIAHO MPHU MPOBEIEHHI MPAKTUYHUX POOIT
ypaxoBYBaTH BIKOBI Ta ICHUXOJIOTIYHI OCOOJIMBOCTI YYHIB, IPYHTYIOUHCh Ha ‘‘BPiIBHOBA)XKEHHUX
cucremax’” XK. ITiaxke [6]. Amke mIKoOJsAp1 po3B’A3YIOTh PI3HOPIBHEB] 3aBJIaHHS, IPOAYMYIOTh X1]1
NpOBE/ICHHS eKcriepuMeHTy. DI3UYHMI eKCIIEPUMEHT YPaxoBye BIKOBY Ta ICUXOJIOTIYHY CTaJIiI0
KOTHITUBHOT'O PO3BUTKY ITUTHHHU, a came, “3 12 pokiB yuHI MOXYTb MPOBOJUTH aHaII3 JOTTYHUX
3aa4 Ta 3aBJaHb K KOHKPETHOro, Tak 1 aOCTPaKTHOIO 3MICTY; BOHH MOXYTb CHUCTEMaTHYHO
00IlyMyBaTH BCl MOXJIMBOCTI, pOOUTH IJIaHU, PO3MIPKOBYBATH 3a aHAJIOTIEI0 Ta MeTadhOpUIHO”
[6,c.77], ToMy B Led mepioJ MNPOBOAATH AEMOHCTpALIWHUII EKCIIEPUMEHT, (PpOHTAIbHUIA,
3a/1a41-JI0CIIIKEHHS, JOMAIIIHI eKcrepuMeHTH [1].

3HayHMA BKJIQJ Yy PO3YMIHHS  INKUIBHOIO  CHOPUHHATTA  iH(popMalii 3poOus
JI. C. Burotcbkuil. BiH akieHTyBaB yBary Ha JBOX PIBHSIX KOTHITUBHOTO PO3BHUTKY JAUTHHHU:
HNepUIMKA — aKTyaJlbHUM PO3BUTOK, SIKUM BU3HAYAETHCS 3MI0HOCTSAMHU CaMOCTIHHO pO3B’sI3yBaTu
3ajadi; APYTHi — e piBEHb MOTEHI[IAIbHOTO PO3BUTKY, KWW BHU3HAYAETHCS XapaKTepoOM 3ajad,
K1 Y4eHb MOXK€ PO3B’A3yBaTH MiJ KepiBHULITBOM yuutens [6, c. 81-82]. Bukopucrtanus nux
KOHIICTIIII /I03BOJIUTh MIIOMpaTH Ta JAEMOHCTPYBaTH (i3WYHI EKCIEPUMEHTH 3TiIHO 3
MOYJIMBOCTSMHU COPUMHATTA 1X YUHSIMH, ajie He MOTPiOHO 3a0yBaTH, 110 y KOKHIN BIKOBIHM rpyIi
€ JIITH, SIKI MAIOTh PI3HUH piBEHb CIPHUHATTS 1H(OpMAITii.

K. Pompxepc BUCIIOBIIOBaB JYMKY, IO JIFOJMHA TIOBUHHA OyTH cama co0o010, BiJUyBaTH He
MOYYTTSI HETIOBHOLIHHOCTI, a MO4yTTa agekBaTHOCTI [7]. Came ToMmy BIpoBaKeHHS JlanmbToH-
TEXHOJIOTI] MiJl 4ac MpoBeACHHsS (PI3UYHUX MOCHIHKEHb CHpHUSITHUME (HOPMYBAHHIO, PO3BUTKY
MUCJICHHSI, CIIOHYKaTUME 10 CaMOCTIMHOI Mi3HABaJIbHOI [ISTIBHOCTI, 3adyd4aTHME YYHIB JIO
aKTHBHOI HAYKOBOI pOOOTH.
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I. I1. TTaBnOB cTBEp/IKYBaB, 10 YMOBHHIA peIIeKC K aKT YTBOPEHHS 3B’ SI3Ky MK HOBHM 1
paHillle 3akpilUIEeHUM, CTaHOBUTh OCHOBY akTy 3amam’sitoByBaHHs [3]. Jlns mepeBipku i
aKTyaizamii OTPUMAHOr0 MaTepialy BaXIWBY pOJb BIIIrPAalOTh HE JIMINE [IKUTBHI
EKCIIEpUMEHTH, ajie ¥ JomarrHi gociipkeHHs. 3a A. M. KopHid goMamiHi JOCHIDKEHHS — 11e
MOUIYK y4YHeM Yy JOJAaTKOBIM JiTepaTypl MNPHKIAAIB, SKI UIIOCTPYIOTh, MiATBEPIKYIOTb,
PO3IIUPIOIOTH 1H(OpMaIlio, 10 ToJaHa B MIAPYYHUKY Ta BunuTeraeM. HeoOXimHO mam’ssTaTH, 110
JIOMAIIHI JIOCHI/PKEHHSI MOJKHA TMPOBOJWTH 33 HAmpsMKaMH: TEOPETUYHI, MPAKTUYHI Ta
eKkcriepuMeHTalnbHi  [5] (auB. puc. 1). BukopucranHs IOMalIHBOTO EKCIIEPUMEHTY J1a€
MOJKJIMBICTh YYHSM pPO3BHUBAaTH CBOI 3A10HOCTI y NPHUKIATHOMY Ta MPAKTHYHOMY IIJIaHi,
CaMOCTBEP/KYBAaTHCSI Ta PO3YMITH 3HAUYYIIICTh CBOEI HAYKOBO-TIOIIYKOBOI JISUTBHOCTI JIJIst
JOCATHEHHSI TIOCTaBJICHUX YyuHuTenaeMm Iiiyedl. HeoOxigHo mnam’sraTv, 10 NpU BHUKOHAHHI
EKCIIEpUMEHTAJILHUX 3aBJaHb YYHI BUKOPUCTOBYIOTh aHAJIOTIi: aHAJIOT1i-TIOPIBHIHHS Ta aHAJIOT1T
B IIOBHOMY pO3yMiHHi cioBa [13, 14-16].

Meta crarTi — Tpe3eHTarmis pe3ynbTaTiB MPOBEACHUX (I3MUHUX EKCIIEPUMEHTIB 3
BUKOPUCTAHHAM J[adbTOH-TEXHOJIOTIT TPU BUBUEHHI TeM 3 Bi3uKku y 7-X Ta 8-X Kiacax.

AHaI3yIOUd TEOPETHYHY CHAAIIMHY 3 METOAUKH 1 TEXHIKH MpOBeAeHHS (DI3UIHUX
eKCTIIEpUMEHTIB: JEMOHCTPALIHHUX JOCTiIIB, €KCIEPUMEHTAIBHUX 33/]a4, JJAOOPaTOPHUX POOIT,
GIBUYHUX — TPAKTUKYMiB, (I3UYHUX CIOCTEPE)KEHb, MOKHA BHUCYHYTH TimoTesy, IO
BUKOpPUCTaHHA JlanbTOH-TEXHOIOTI] 103BOJIUTH Y IOBHOMY 00CS31 PO3KPUTH MOTEHIIIa] YUHIB Ta
IPOSIBUTH KPEATUBHICTh IPH PO3B’A3aHHI EKCIEPUMEHTAIbHUX 3aJad. 3acTOCYBaHHS L€l
IHTEPaKTHBHOT TEXHOJIOTIi JOMOMOKE BUMTENIEBI MPOBOJAUTH YPOKH B HAINPSIMKY JKHBOTO
BUKJIQ/IaHHS, A 1I€ € BIANOBIAHO aKTUBHE HaBYaHHS Ta PO3BUTOK KPUTUYHOTO MHCIICHHS B YYHIB.
Amxe, me y cepenuni XX ct. mBeinapebkuii cuxonor JK. I[Tiaxe, sikuit pazom i3 CuMOHOM Ta
bine mpoBouaM 10CIiIM 13 BU3HAYEHHS 1HTEJICKTY Y JITeH B Mapu3bKiid J1abopaTtopii Ha BUMOTY
(bpaHIy3pK0i Biagu, MPUNALLINA 10 BUCHOBKY, IO JIIOJMHA OCMUCIIOE CBIT Y T€PMiIHAX HOBHX
MOHATH 1 ysiBiACHb. Lli OCHOBM CHPHMHSTTS IITBMH paHilie OyJId 3aCBOEHI, ajle MOXYTh
BUJIO3MIHUTHCS Ta 30araTUTUCS B pe3yJIbTaTi iX afganTaiii 70 KOHKPETHUX CUTYallil.

Takumu cUTyalisIMu € POBEJICHHST €KCTIEPUMEHTY, AEMOHCTpaIllii, JabopaTopHOi poOOTH,
NPAaKTUYHUX POOIT Ta €KCIIepUMEHTATbHUX 33/1a4. BaXxJMBO MpH eKCHepuMeHTI mam sTaTH, Y
AKIM BIKOBIM TpyIi BiH NpoBOAWTHCA. [IpoBeneHHs (i3MUHOrO €KCIEepUMEHTY HamnpsMIIeHEe Ha
¢dopmyBaHHs (HI3MYHHUX MOHATH 1 MA€ MEBHI AMJAKTHYHI (popMu: LIOCTpalis 3 BUKOPUCTAHHAM
HAOYHOCTI SIK Ha KapTKaX, Tak 1 3a JIOMOMOIOI0 KOMII IOTEpiB, AOCJHiIsKeHHS, pernpe3eHTailis,
YABHHH eKcHmepuMeHT. Y Kiacax, J€ TPOBOAWIMCA EKCIEPUMEHTANbHI JIOCIIIKEHHS,
BUKOPHCTOBYBAIIMCH Y TIEBHUX 00CSTaX JIMIIE TPH MEPIIi GOPMH, TOMY IO YSIBHUN €KCTICPUMEHT
MOKJIMBO MPOBOAMTHU Y CTApUIMX KJIacax, /e ICUX0JIOr0-BIKOBI aCEKTH CIIPUUHATTS iHPopmMarii
BHIII].

VY ekcrnepruMeHTaIbHOMY JOCIIPKEHH] Opaiiy y4acTh y4Hi 7-X Ta 8-X KJaciB, SIKi BUBYAIOTh
¢13uKy. BingMiHHICTE MojsAraga y TOMy, IO yYHI MEHIIOI BIKOBOI Ipynu (I3UKYy K OKpeMUIl
IpeMeT JIMIIE pOo3MOYaal BUBUATH. YUHI §-X KJIAacCiB YK€ MarOTh IIEBHUH MOHATIMHUHN (i3nyHUN
amapar 1 MOXKyTh HUM KOpucCTyBaTHcs. ExcnepuMeHT OyB CIpsIMOBaHMI Ha peasii3allilo METH:
HaBUUTH YYHIB CaMOCTIHHO MPOBOJUTH JOCITIJDKEHHS, YITKO O3By4yBaTH Ta oO(OpMISATH
pe3yabTaTH iX MPOBEACHHS, IPABUIBHO MPOBOIUTH aHAJIOTI] MK HOBUM MaTepiaioM Ta paHiIie
BUBYEHUM a00 OTPUMaHHUM 3 KUTTEBOTO JOCBiTy. MU B3sulM BIAMOBIAHO TeMu: “Pyx mozeky:.
Hudysisa. JlabopaTtopua podora Ne 8 3 temu: JlocmimkenHs sBuma Audysii B piauHax i razax”
(7-# xnac) ta “TemnoBuii cran Tin. Temmeparypa Ta ii BUMiproBaHHS. BHyTpimHs eHepris.
Criocobu 3MiHu BHyTpimHbOI eHeprii. Jlaboparopna poGora Ne 11 3 Temm: BumiproBanHs
TEMIIEPaTypH 3a JOTIOMOTOI0 pi3HUX TepMoMeTpiB” (8-if kiac) [10].

OCHOBHMM METOJIOM BHIKJIAQJy HaBYaJIBHOIO Marepiany y 7-my kiaci Oyma Oecima 3
BUKOPUCTAHHSAM HAOYHOIO MaTepiajly Ta NPOBEJCHHSAM EKCIEpUMEHTIB. Y Lii BIKOBIM Ipyri
cnpuiimManHs iHpopMarii BitOyBaeThCs 32 paxXyHOK BIUTUBY Ha eMOIiiiHy cdepy. Lle nocsraerscs
4yepe3 BUAUMICTh, HAOYHICTh, EMOIIMHICTh Ta MEPEKOHIUBICTh (DI3UYHOTO €KCIEPUMEHTY. Aule
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BUYHTENIb NPU TOSCHEHHI HOBOTO MaTepialy Mae IaM’ siTaTd, [0 Y IIKOJSPIB e HEJOCTaTHIN
PO3BUTOK aHAJITUKO-CHHTETUYHOI JISUIBHOCTI Ta € TIeBHI MpOOJIeMH TIpU TIEPETBOPEHHI
PO3YMOBHX [iii i3 30BHINIHIX, MaTepiaJbHUX, Ha BHYTpIIHI, ineanpHi. Jns mporo OyIo
BUKOPHUCTAHO 1HHOBAIIMHY TEXHOJIOT10, 30KpEMa B HAIIPSIMKY 3aCBOEHHS Ta 3aCTOCYBaHHS 3HaHb
Ta TMOHSATH MPH PO3B’A3aHHI KOHKPETHOTO MPAKTUYHOTO 3aBJIaHHS — MPOBEIEHHS J1abopaTOpHOI
poOoTH B JoMamiHiX ymoBax (AumB. puc. 1). MeToro mporo 3aBaaHHs OyJi0 HE JIMIIE TPSIMO
BUKOHATH EKCIIEPUMEHT, ajie i BIJIIyKaTH 3B 3K MDK OTPUMaHUMH 3HAaHHSAMH 3 (PI3UKH Ta
MOBCSAKJACHHUM XUTTsM. Lleli etan poboTn OyB cripsMoBaHui Ha (GOpPMYBaHHS YMIHb 1 HABUYOK
B YUHIB.

EdexTuBHICTh pOOOTH yUHIB OILIIHIOBAJIN 32 TAKUMHU KPUTEPISIMU:

a) IIKaBICTh BUBYCHOI TEMU;

0) GaxaHHS 1 TOCWJIbHA MOYKJIMBICTD IMMPOBECTH €KCIIEPUMEHTH B IOMAITHIX YMOBaX;

B) PO3BUTOK CIIOCTEPEKIMBOCTI Ta TBOPUOT YsBHU;

I') YMiHHS HAYKOBO OOTPYHTYBATH JOCIIKyBaHE SBUIIIE;

I') SIKICTh 3aCBOEHOT'O MaTepiamy.

VY 8-my Kkiaci BUKJIAJACHHS MaTepiany BimOyBajocs 3 BUKOPHUCTAHHAM Oecinu, JeKiii Ta
NPOBE/ICHHS EKCIIEPUMEHTY SIK yUuTelleM, Tak 1 caMUMHU Y4HsIMU. Ha npomy erari cipuitHATTS
HOBOTO MaTepially Y4HI MOXYTh TPOBOAUTH aHaorii-mopiBHsaHHA. lle no3Bomsie im mobpe
3aCcBOITH Ta 3amaM’siTaTd HOBMH Matepian. OJHUM 13 YHMHHHUKIB TNPAKTHYHOTO 3aCBOEHHS
MmarTepiajly € IpPOBEIEHHS EeKCHepUMEHTy. Buurenb NpoOBOAUTH E€KCIEPUMEHT, IO MOSICHIOE
crocoOu 3MiHM BHYTPILIHBOI €HEeprii Ha MPHUKIAJl HarpiBaHHS YalHOI JIOXKKH B rapsyiil Boji.
Hocnin € TNepeKOHJIWBHM, BIATBOPIOBAHWM, a TaKOX HAJIMHUM TpU HOTO TPOBEJICHHI.
[IpoBeneHHs eKCIIEPUMEHTY 111010 3MIHM BHYTPILIHBOI €HEpPrii IUISIXOM BUKOHAHHS MEXaHIYHOI
pobotu, Oyso 3a1CHEHO y4HsAMHU y Tpynax. OJHI 3MIHIOBAJIM TeMIEpaTypy AOCIIIHKYBaHOTO
TiMa uepe3 TepTd, iHMI — cTuckaHHAM. Ilo cyTi, mepen yuHsamu Oyla MocTaBjieHa
eKCTIepUMEHTAJIbHA 3aJlada, sKa BHMaraja BiJ] HHUX IIOETAlHOTO po3B’si3aHHA. KiHnesuit
pe3yabTaT MOTpiOHO Oyso apryMEHTYyBaTH, BUKOPUMCTOBYIOUM 3HAHHS 3 MONEpPEAHIX KIACiB Ta
otpumani Ha ypori. [{ogo gomibHOCTI MpoBeAeHHS I1i€i JabopaTopHOT POOOTH B JAOMAIIHIX
YMOBax, TO HEOOX1/IHO 3a3HAYUTH, 1110 11€ TO3BOJMUTH YUHSAM IPALIOBATH y MPUTAMAHHOMY JIUIIIE
iM pUTMi, @ TaKOXK BUKOPUCTATH OTPHMaHl 3HAHHS HAa MpPAKTHIl. AJDKE, 10 POOOTH KOXHHM
y4eHb OTpPMMaB 3aBJaHHS NPAKTUYHOTO 3HAYEHHS (HANPUKIAJA, BUMIPSATH TeMIepaTypy daro,
SKHUH BiH I1’€, BA3HAUUTH TEMIIEPATypy BOJM, Y SKIH BIH KyMa€eThCs 1 T. 11.).

Taxkuil miaxig A0 BUKOPHCTAHHS EKCIIEPUMEHTY B JOMAIHIX yMOBaX Ja€ MOXJIHMBICTb
y4HSIM c(OpMyBaTH HABUYKHU, BJOCKOHAJIUTH iX. AJie HEOOXIJHO IMaMm’sTaTH BUYUTENIEBl, LIO
(opMyBaHHs HABUYOK Bi1I0OYBa€ThCS HA MiATOTOBUOMY €Talll, 30KpeMa, Ha ypolli, TOMy BEJIHKa
yBara npuAUIsS€TbCSl BAKOHAHHIO (PI3UYHOT0 €KCIIEPUMEHTY B KJlaci.

Amnainizyroun po0OoTy moJ0 e€(peKTHBHOCTI BUKOPHCTAaHHS JOMAIHBOTO EKCIEPUMEHTY
(muB. puc. 1), HEOOXiMHO BIA3HAYUTH KpUTEpii, 3a SKUMHU OIIHIOBAJaCh €(EKTHBHICTh
HpOBEIEHOI POOOTH:

a) HaAyKOBa 3aIlIKaBJICHICTh;

0) OaxkaHHS Ta MOKJIMBICTh IIPOBECTU €KCIIEPUMEHTH;

B) OpMyBaHHS aKTUBHOTO, CAMOCTIHHOTO, TBOPYOTO MHUCJICHHS;

I) YMIHHS HayKOBO OOIpYHTOBYBaTH pe3yJbTaTW JOCHIIKEHb Ta MPOBOAMTH AaHAJOTIi-
MOPIBHSHHS;

I') IKICTh 3aCBOEHOI0 MaTepiaiy.

[Tix yac BUKOPUCTAHHS IHHOBALIWHOI TEXHOJIOTIi, 30KpeMa IpH TMPOBEICHHI (PI3UUHOTO
eKCIepPUMEHTY, HEOOX1IHO MaM’sATaT, 110 BaXXJIUBE 3HAUEHHS Mae cepenoBuile. Ha 3aHATTAX,
Jie BiIOYBa€ThCs AaKTUBHE HABYaHHS 1 Y4YHI BUAThCSI KPUTHYHO MUCIUTH, MOXKHA OTPUMATH
BUCOKI pe3yJbTaTH 3 TI€l UM 1HIIOT TeMH, ICHY€ HAayKOBO-IIOIIYKOBa aTMOc(epa, Ka aKyMyJIIoe
pi3HI BapiaHTH BHPINICHHS MEBHOTO NHUTaHHS. TakoX He MoTpiOHO 3a0yBatu, MO (Gi3MUHUIA
eKCTIEpUMEHT (popMy€e HAYKOBICTh Ta IIUTICHICTh COIPUIHATTS TOTaHO1 iH(popMaIii.
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OTxe, BUKOPUCTAHHS IHHOBAI[IHHMX TEXHOJOTIH Ta MiJTOTOBJICHUN IO KOXXKHOI BIKOBOL
rpynu Qi3UYHUI EKCIIEPUMEHT J1a€ MOKIIMBICTH (POPMYBATH YMIHHSI Ta HABUYKH, CIIOHYKATH IO
30BHIIHBOI Ta BHYTPIIIHBOI HISUTBHOCTI, A€ YYHSIM 3MOTY PENpPEe3eHTYBAaTH CBOi IHTEPECH.
BuuTens akTuBi3y€e HaBUajdbHY AISUTBHICTB IIKOJSAPIB, 3alydae iX 10 CAMOCTIMHOI1, Mi3HABAJIBHOT
po0OTH, YpPI3HOMAHITHIOE BHKJIAQJCHHS HAaBYAJIBHOIO MaTepialxy, CTBOPIOE CHUTyamii JuIs
CaMOTIEPEBIPKU Ta CAMOKOHTPOJIIO.

VYu4Hi 7-X Ta 8-X KJIaciB MPOSBISIIOTH Y MOBEAIHII BUPAKEHY CIIPSIMOBAHICTh HA CAMOCTIHHY
JSITBHICTD, TIEPII CIpOOM BCTAaHOBIIOBATH JOPOCHTI (OPMHU BiJICTOIOBAHHS OCOOMCTHX 1JIEH,
YMIHHS PETYJIIOBaTH BJIaCHI eMOLIHO-BOJIBOBI MPOIIECH.

Ha npomy etami BuBYeHHS (i3UKM HEOOXITHO CTUMYJIOBATH I1HTEpPEC 10 BHUBUCHHS
mpeaMeTa, aJKe I1e € MePIIOOCHOBOIO Mi3HABABHOI JISTTIbHOCTI YUHIB.

Buxopucranas (i3uyHOTO eKCIEpHMMEHTY Ha ypoKaxX Ja€ MOKJIMBICTH 3IHCHIOBATH 1
npodopieHTaiitny po6oty. [IpoBeeHHsS MOCHIIKEHb SK IMiJ Yac ypOKiB, TaK 1 B JIOMAIIHIX
YyMOBax, CIHpSAMYy€ IIKOJSIPIB 1O AaKTUBHOI HAyKOBOI [ISJILHOCTI, 3a0e3medye eleMEHTH
MOJIITEXHIYHOTO HABYAHHSI.
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Hanena H. B., I'onoeuna H. A. Hcnonv3osanue /lanbmon-mexnono2uu 60 épems npoeeodeHusn
duzuueckux IKCnepumMeHmos Ha ypoKkax u 60 6HEYPOUHOe 8PeMs.

Ilpoananusuposansvt  NCUXON020-NEdA202UYECKUE  OCHOBbL  UCNOAb308AHUSL  (PUBUYECKO2O
OKCnepumenma Ha YPoKax Qusuku u 60 BHEYPOUHOe 6peMs C UCHOAb308AHUEM UHHOBAYUOHHBIX
mexHonoeul. Paccmompeno enusHue 3KcnepumMenma Ha IMOYUOHAIbHO-80E8VI0 AKMUBHOCb YUEHUKO8
U yMeHue penpe3eHmuposams c60U UCC1e008aHUsL.

Knrwueevle cnosa: unHOBAUUOHHBIE MEXHONOUY, []ANGMOH-MEXHONO2US, pPenpe3eHmayus,
usuneckull SKCnepuUMenm, 603pPACMHAs 2pYnNnd.
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emotional freedom activity of pupils and their ability to represent their scientific researches are
considered.
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Oceneduux I0. C., @ininenko 1. 1., J/lyyenxo B. IO.
3anopizbka 0eprcasHa iHHCeHepHA aKademisn

PALHIOHAJIBHA MO/JIEJIb HAYKOBOI'O IHZKEHEPHOT'O MUCJIEHHSA

Pozensioaemocsa ghopmyeanus i pozeumox ceimoanndy cmyoenmis. Lle € 00nuM i3 HAUBANCIUBIULUX
3a60anb Kypcy izuku, siKe 8paxosye iHMeHCUpiKayito HaguanHs, ONMUMI3AYir0 RPAKMUYHOT Ni020MOoKU
CMyOeHmie ma noCuieHHs iIHOUBIOYaIbHO20 NiOX00).

Knrouosi cnosa: inmezpayis oucyuniin, s0po iHopmayii, Memoou SUKIAOAHHS, KOHQIIKMHA
neoazoeixa.

Temnu TEXHIYHOTO TPOTPECY CYTTEBO 3aJ€KaTh B CTYIEHS CIPUHHATTS MailOyTHIMU
IH)KeHEepaMu 3arajbHUX 3aKOHOMIPHOCTEH pO3BUTKY HAyKH i TEXHIKH, HASSBHOCTI B HUX HAaBUYOK
HAYKOBOT'O MUCJICHHS.

Oco0MBOCTI Cy4acHOTO PO3BUTKY HAayKH i TEXHIKH pOOJSATH yce OLIbII OYEBHIHUM Te,
o kBamidikariis (paxiBIsd BU3HAYAETHCS HE TUIBKU 00CA20M 1020 3HAHb, alIe i PIBHOIO MIpOIO
CTYIICHEM PO3YMIHHA 3A2AIbHUX 3AKOHI@ PO3BUTKY HAYKH M TEXHIKH, a TaKOXK HOTO BMIHHSIM
dbopMyntoBaTH ¥ BUpILIyBaTH 3aBIaHHS, 10 MOBCTAIOTH MEPE] HUM 3 MiHIMAIbHUMU BUTpAaTaMHU
yacy ¥ cwi. MeToauyHi HaBWUYKH BiJIrparoThb OCOOJMBO BaXJIHMBY pOJIb, KOJIH BHHHKAE
HEOOXITHICTb OCBOEHHS (PAKTIB 1 OKPEeMHX METOJAMK, IO HajeXaTh N0 “1HIMX~ JIUCIMILIIH,
0COOJIMBO SKIIO LI JUCUUIUTIHU CTOCYIOThCS MIPUHIIUIIOBO PI3HUX Taily3ei JIIOJCHKOI TisSUTbHOCTI.
[Ipomiec iHTerpamii JUCHUILIIH BiAOYBAa€ThCsl TUM IIBHANIC ¥ e(EKTUBHINIE, YUM OUIBIIOND
Miporo (axiBerb BOJIOi€ HAYKOBUM METOZOM y HIMPOKOMY CEHCI IbOro MoHATTS. HeoOxigHo
BpaxoOBYBaTH TaKOX, IO 3arajibHUN Kypc ¢i3uku BuBYaeThcs Ha I 1 Il Kypcax, Ha mouaTky
HaByanas y BTH3. Came Ha mepmux eTamax BaKJIMBO BUKIWKATH Yy CTYACHTIB IHTEpeC /O
npoiiecy mi3HanHsa. Dizuka Hagae A [IHOTO OCOOIUBO CIPHUATIMBI MOXKIUBOCTI 1Ie i TOMY, IO
B LIeH Yac SBJIAETHCS OJHIEIO 3 HAWOUIBII aBTOPUTETHUX HayK. ToMmy BHBYCHHS (i3UKH MOXeE
BIJIIrpaTH iICTOTHY POJIb MaiKe Y BCIX BHJIaX BUXOBHOI pOOOTH.

Ceitormsinna QyHkuis ¢izuku nyxe Benuka. Ha marepiani (isMKu po3KpUBAIOTHCS Taki
BXJIMBI TMPUHIUNKA IAJIGKTUYHOTO MaTtepiali3My, sIK PO3BUTOK 1 TI3HAHHS CBITY, OIlIHKA
NPaKTUKA SK KPUTEPIlO0 ICTUHHOCTI, 3arajdbHUN 3B’S30K 1 B3a€EMO3YMOBJICHICTH SIBHILL
MaTepiaabHOTO CBITY.

Jis ko)kHOT HAayKM MOXKHA 3alpONOHYBaTH palliOHAIbHY MOJENb CTPYKTYPH 3amacy
iH(popMmarii. 3riHO 13 i€ MOICIIIIO 3armac HayKoBO1 iH(GOpMAIIil MOKIUBO PO3LIUTH Ha SIPO
i 00070HKY. SlIpo MOPIBHSHO TOBUIBHO 3MIHIOETHCS 3a JEAKHM 4Yac, 00OJOHKa, HaBIaKH,
HIBUJIKO Je(POPMYETHCA.

Xoua ¢izuka gk ¢yHIaMEHTaJbHA TUCIUIUIIHA, B OCHOBHOMY HAJICXKHUTh 10 sjapa
iHpopMarlii, ae B Mexkax camoi (i3uKu ICHy€ TaKoX SApo i 000JIOHKA.
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