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B) HIBuakicTe BIIRHO MAgalOUOTO TiIa MAcol 4 Kr Ha JEIKOMY IUIAXY
301bIIMIacs 3 2 10 8 M/c. 3HaUIITh pOOOTY CHUJIH TSXKIHHS Ha IIbOMY HUISXY.

Teopue 3anumannsa: [IponeMOHCTpYITE AOCTIN, Y IKOMY MOXKHA MOpaxyBaTH
po0OTY Oy Ib-SIKOI CHUJIH.

2 xomipka. IloTyxHicTh

3 komipka. KineTnuHa Ta noreHuiiiHa eHeprisi. 3aKoHu 30epeKeHHSs

JlogaTKOBI MOKIMBOCTI I'PH

BucHoBku. BukopucTtanHs Takoro pojay rpd MOKIIMBE HE TUIBKH B paMKax
ypokiB Gi3uKH, aje ¥ y paMKax OyAb-sSKUX 1HIIUX IpeaMeTiB. KpiM Toro, B SKOCTI
OJIHIET 3 KOMIPOK Ha MOJI1 MOXKe OyTH 3aKJiaJieHa MPOEKTHA POOOTa, 1HIIOK KOMIPKOIO
Moske OyTH TeMaTHYHa EKCKypCis 3 KjJacoM. TakuM YMHOM - 3alIpOIIOHOBAaHA MEXaHIKa
IpU BIIKPUBAE HEOOMEXKEHI MOXIJIMBOCTI JJII BUKOPUCTAaHHS B paMKax Oyab-sIKUX
MPEJMETIB, CTBOPEHHSI I[IKABOi 3MICTOBHOI 3B'I3KM MDK YypOKamH Ta pPi3HUMHU
npeaIMeTaMHu.
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IMocTanoBka mpodGaeMu. bpukonaxx B OCBITI — I 1HHOBAIliHiHA TEXHOJIOT1s
HaBUYaHHSA, SKa POOWTH aKIEHT HAa PO3BUTKY KPEATHMBHOCTI, €KCIIEPHUMEHTYBaHHI Ta
HaOyTTI TpakTHYHUX HaBUYOK [1]. OcHOBHA ijes BIPOBAPKECHHS TEXHOJIOTII
OpUKOJIaXy B OCBITHIA IpOLIEC MOJIATAE B TOMY, 00 HaBYaTH YYHIB PO3B's3yBaTu
OPaKTUYHI TPOOIEeMH HIJISXOM BUKOPUCTAHHSAM PI3HOMAHITHUX MIAPYYHHUX PECYpCIB
Ta 1THCTPYMEHTIB, 0€3 3a]yY€HHsI CTaHJAPTHOrO O0JIaJHAHHS, SIKUM 3a0€3MeUy0ThCA
HaBYalbHI 3akiaau. ToMy OpHKOJIaXX OpIEHTY€ YYHIB Ha CAMOCTIMHE pPO3B’SI3aHHSA
3aBJlaHb MPOOJIEMHOTO XapakTepy, B XOJ/1 SKOTO BiIOYBAE€ThCS MUIAHYBAHHS IUISIX1B
PO3B's13aHHS MPOOIIEeMH, TTOIITYK, CTBOPEHHA 200 MoIM(DiKallis MaTepialbHUX PECYPCIB,
MMOCTAHOBKA EKCIEPUMEHTY Ta MPOBEACHHS JOCHIIKEHHS. AJie SK I1HHOBaIliiiHA
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TEXHOJIOT1S B OCBITI OpUKOIaX MOTpeOy€e pO3UIMPEHHS MO HAYKOBUX JOCTIIKEHb Ta
pPO3pOOKY KOHKPETHHX METOAMK MOro peanizaiii B HaBYaJbHOMY MPOIIECI, B TOMY
YHCIIl 3 JUCIUIUTIH TPUPOTHUIO-HAYKOBOTO ITUKITY.

Buk/jaa ocHOBHOro Mmartepiaay. Y cydacHOMY CBITI, KU HaJ3BUYATHO
JUHAMIYHUN Ta IMIBUJKO 3MIHIOETHCSA, OCBITA € KIIOYOBUM I1HCTPYMEHTOM JUIS
YCIIIIHOT ajanTaiii 1 JOCITHEHHS MOTEHIaly KOXXHOi 0COOHMCTOCTI. Y IbOMY
KOHTEKCTI, KOHIEIIIsI OPUKOJIa)Ky B OCBITI BUABIISIETHCS HAJI3BUYANHO aKTyaJIbHOIO Ta
MEePCIeKTUBHOI. bpukosax B OCBITI 03HAYae MiJAXia 10 HABUYAHHS, SIKMU MIATPUMYE
IHTerpaIlio pi3SHOMaHITHUX 3HaHb, HABUYOK 1 MPAKTUK 3 PI3HUX JKEPEJ 1 KOHTEKCTIB
[1].

[lepeBaru Opukoiaxxky B OCBITI Haja3BUYaitHO 3Hauyli. [lo-niepie, BiH cripusie
PO3BUTKY KPUTHYHOTO MHCICHHS Ta TBOPYMX HABUYOK. YYHI HABYAIOTHCS
ajanTyBaTHCS 1O HOBUX CHUTYyalld, IIYKAIOYM IHHOBALIMHI MIJIXOIM Ta PO3B'S3aHHS
npobiem. [lo-npyre, Opukonax crpuse rIMOOKOMY pO3yMIHHIO MaTepially, OCKIJIbKH
BUMAara€ aHajidy Ta CHHTE3y pI3HOMaHITHUX Jkepen iHdopmarii. [leit mporec
MIATPUMY€E THYUYKICTh MUCJIEHHS Ta BIAKPUTICTb O HOBUX 171eH 1 miaxoAiB. Kpim Toro,
OpHKOIaX B OCBITI CIPUSIE PO3BUTKY CAMOJMCLUMILUIIHU Ta CAMOPETYJISAIIi, OCKIIbKU
BUMarae BiJi YYHIB aKTUBHOI y4dacTi B MpoIleCi HaBYaHHS Ta OpraHi3ailii BIACHOTO
HABYaJILHOTO JIOCBIAY.

TeopeTruHi OCHOBH OCBITHHOI'O OpPHKOJIaXy PO3BHHYTI HEJOCTaTHBO. bpakye
TAKOX MMyONiKaIid 3 JaHoi TeMH y TeploJuyHIA HayKoBiil miteparypi. OmHak
IMIUPUTHCST JTOCBIJ] BUKOPUCTAHHS OPHUKOJIIAXKY B OCBITI, 3 SIKUM aKTHUBHO JIJISATHCA
BUWTEJIl PI3HUX HABYAITBHUX JUCITUTLIIH.

OnHuM 13 HaANpSIMKIB BUKOPUCTAHHS TEXHOJIOTii OpPUKOJAXy B OCBITHBOMY
MpoIeCl € BUKOHAHHS YYHSMH JIOMAIlIHIX EKCHEPUMEHTAIbHUX JOCIIIKEHb 3
JTUCHUIUIIH MPUPOJHUYO-HAYKOBOTO HUKITY. MeTOo aaHOoi poOOTH € JeMOHCTpallis
MOKJIMBOCTEN 3aCTOCYBAaHHS OPUKOJAXKY y (PI3MUHOMY JTOMAITHBOMY €KCIIEPUMEHTI 3
BUBYCHHS SBUIIA EJICKTPOIII3Y.

Y Meromuui HaB4aHHS ~(I3UKA  JOMAIIHI  (QI3UYHUA  €KCHEPUMEHT
po3ruIsiiaeThesa SIK ePEeKTUBHHUI 3aci0 (OopMyBaHHS 1HTEpECY 0 E€KCIEPUMEHTY SIK
3ac00y JOCIIIKEHHS IPUPOIH 30KpEMa 1 10 BUBUEHHS (PI3UKU B IIJIOMY SIK HAYKOBOI
TUCIUTUTIHU. BiH € MOMOBHEHHSM /0 IHIIUX BUJIB €KCIIEPUMEHTATHHOI HAaBYAIBHOT
TUSTTBHOCTI 3 (PI3WKH, TAKUX SK JEMOHCTpAIiitHUI a00 (pOHTAIBLHUN €KCIIEPUMEHT,
nabopaTopHi poOOTH 1 (I3UYHI MPAKTHUKYMHU 1 BIAPIZHAETHCS BiJ] HUX THUM, IO
BUKOHY€ETHCS YUHSIMH BJIOMA, 1103a IIKOJIO00, 0e3 0e31mocepeIHhOro KOHTPOIIIO 3 OOKY
BUUTENSI 3a XOJOM pPOOOTH. 3aBASKH JOMAIIHbOMY (HI3UYHOMY EKCIIEPUMEHTY
B110yBa€ThCS HAOYTTS HABUYOK CAMOCTIMHOCTI Ta pO3BUTOK TBOPUYOi aKTUBHOCTI1 YUHIB
y Mi3HaHHI PI3UYHUX SBUL] 1 IX 3aKOHOMIPHOCTEH [2], 0 € OAHUM 3 HAaHBAXKIUBILINX
3aBJlaHb IIKIJIBHOTO Kypcy (i3uku. BiH Takok H03BOJISIE PO3MIMPUTH MOKIHUBOCTI
(dbopMyBaHHS Y HIKOJISIPIB €KCIIEPUMEHTAILHUX YMiHb Ta HaBHYOK, a/HKE BUKOHAHHS
KJIACHUX JabopaTopHUX POOIT OOMEXEH1 MO Yacy TPUBAIICTIO YpokKy. KpiMm Ttoro,
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BUUTENIb MAa€ MOXIIMBICTb JOMOBHUTH TEMAaTUKy JAaOOpPaTOPHUX pOOIT yUHSAMU
JOMaITHIMH 3aBJaHHSIMH €KCIIEPUMEHTAIBHOTO XapaKkTepy.

[TpoBeneHHsT AOMAIIHBOTO (PI3UYHOTO EKCIEPUMEHTY MAa€ CBOi OCOOIMBOCTI 1
ymoBH. IliqrotoBka Ta BHKOHAHHS B JOMAIIHIX YMOBaX €KCIIEPHUMEHTaJIbLHOTO
JOCITIDKEHHST TToTpedye OubIIe yacy, TOMYy JOMAalllHI eKCIIEpUMEHTAJIbHI 3aBAaHHs
NOBUHHI OyTH HE YaCTUMH, aje CUCTEMHUMH. 3MICT €KCIIEPUMEHTAILHOTO 3aBaHHs
MOBUHEH TmepeadadaTtd, M0 HEOOXiJHI JJig MOro BHUKOHAHHS MarTepiaid Ta
IHCTPYMEHTH € JOCTYITHUMHU B JIOMAIlTHbOMY T'OCIIOJIApCTB1 200 B TOPrOBUX 3aKJiajax.
OyHKIsA OpUKOJIaXy TYT IOJISITa€ B MIATOTOBII YYHIB JO IMOIIYKY MO>KJIHWBOCTEH
BUKOPUCTAaHHS MIAPYYHUX MaTepiamiB Jyisi 3a0e3MeyeHHs YMOB TPOBEICHHS
EKCIIEPUMEHTY.

VY naHiii poOOTI MPOMOHYETHCS OMUC JIOMAIIHBOTO EKCHEPUMEHTAIBHOIO
JOCIIJKEHHS SIBUIA €JIEKTPOIi3y. AHAJI3 LBOTO SBHILNA Yy IKUIBHOMY Kypcl (i3UKd
aKTyaJbHUI HE JIMIIE 3 TOYKHU 30pY BUBUEHHA NPOLECIB (DI3UYHOI NPUPOJIH 1 3aKOHIB
MPOXO/UKCHHS ENEKTPUYHOTO CTPyMy B EJIEKTPONITAaX, ajlieé 1 SIK BaKIUBOTO
TEXHOJIOTTYHOTO MPOIIECY, SIKUH Ma€ MIUPOKE MPAKTHYHE 3aCTOCYBaHHS, 30KpeMa, JJis
oJlepKaHHS JESKUX PEYOBHUH (METaiiB, BOAHIO, XJIOPY Ta 1H.), PU TaJIbBAaHOCTETIi
(HaHeCeHH1 METaNIYHUX TOKPUTTIB), TaJlbBAaHOIUIACTHUIIl (BIATBOPEHHI (QopMu
npeaMeTiB). Mu pekoMeHIyeMO BUKOHAHHSI JOMAIIIHbOI €KCIIEPUMEHTAIBHOI pOoOOTH
3a BaplaHTOM, SKUW HE PO3IIIAJIa€ MOXKJIHUBICTh PO3PAXYHKY €IEKTPOXIMIYHOTO
€JIEMEHTY 4Yepe3 BIJICYTHICTh HAJIEKHUX BUMIPIOBAJIBLHUX MPUIIAiB, a 3BOAUTHCS 0
CIIOCTEPEKEHHS 3a MPOIECOM rajbBaH13aIlll Ta aHali3y WOTO PEe3yJIbTATIB.

OCHOBHUMHU KOMIIOHEHTAMH JIOCIITY 31 CHOCTEPEKEHHS SIBUIIA €JIEKTPOIII3Y €:
1) nienexkTpuyHa MOCYyAMHA, B SIKiM BIAOYBaTMMEThCS TpPOLIEC TaibBaHizalliil; 2)
JUCTUIIbOBaHA BOJA; 3) XIMIUHA PEYOBHMHA, KA CIIyKUTUME OCHOBOIO €JIEKTPOIITY; 4)
JDKEPEIIO MOCTIHHOTO CTPyMY; 5) eeKTpoau (3 MeTay, TpadiTy Tomo) i NpOBITHUKH
JUIs 3'€THAHHS 3 KEPEIOM CTpyMy; 6) KpIMUIbHI 3aCO0HU.

VY4H1 MalOTh WIUPOKHUI BUOIP MOXKIMBOCTEN BUOOPY MaTeplaiB Uil CKIaJaHHs
JTOCTIAHOT yCTaHOBKHU. Tak, B SIKOCTI MOCYAWHU JJIS MPOBEJCHHS JOCIIAY MOXHA
BUKOPHCTATH CKJISIHKY, K€paMmiuHy 4YallKy, CKJISHY ab0 IJIaCTHKOBY OaHKY TOIIO.
JlucTunboBaHy BOJY MOJKHA OTPUMATH KHIT'SITIHHSM BOJOMNPOBIAHOT BOAU abo
¢biapTpyBaHHSAM JIOMIOBOI BOAW. B SKOCTI XIMIYHOT PEYOBHMHU JJI MPUTOTYBaHHS
€JIEKTPOJIITY MOXKYTh CIIYKMTH M1THUN 200 3a113HUI KyOopoc, sIKi BAKOPUCTOBYIOTHCS
B CUILCBKOMY TOCIOJIAPCTBI IS OOTMPUCKYBaHHS JepeB, a00 kK 3BUYAliHA KyXOHHA
cimb. Jkepeno cTpyMy y4dHI MOXYTh CaMOCTIHHO 3i0paTH 3 KUIBKOX OaTapeiox,
3’€IHABIM iX TMOCHIIOBHO. MeTajleBUMHU €IEeKTPOJAMH MOXKYTh CIYKUTH IIBSIXH,
0ONTH, TOBCTI MPOBITHUKK a00 IJIACTUHU, MPOCTI OMIBIIl 3 OYUIIEHUM TrpadiTOBUM
CTEepKHEM. YUHSAM JOBEACThCS TaKOXX BHHAXIJJIWUBO 1 BMIJO TMOMPAIFOBATH JJIs
HaIIMHOTO 3'€THaHHS BCIX YaCTWH YCTAHOBKHU B €JICKTPHYHE KOJIO, BUKOPUCTOBYIOUH
PI3H1 AOCTYIHI KPIMWJIbHI MaTepialid: railku, OONTH, 111aii01, MPOBIAHUKH, 130JIALI1IHI

CTpPIYKH, MASUIBHUK TOILIO.
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doto Ha puC. la IEMOHCTpPye€ OJIWH 13 BapiaHTIB CKJIAMaHHSA JOCIITHOI
YCTaHOBKM JIJIsi BUBUYEHHS SBHINA €JIEKTPOIi3y. [i eleMeHTaMM € 3BMYaiiHa CKIISHKA,
€IEKTPON 3 MPOCTUX OJIBIB 3 OYHUIICHUMHU TpadiTOBUMHU CTEPKHSIMH, JHKEPEIIO
ctpymy tumy "Kpona" Ha 4,5 B, mimactukoBa KpuIika 1 TpOBiTHWKA. BukoHaHHS
JOCTITY JTO3BOJIMJIO OTPUMAaTH Ha OJTHOMY 3 TpaiTOBHUX CTEPKHIB SICKpaBE MiJIHE
NOKpUTTS (puc. 10), MIIBHICTH SKOTO 30UIBIIYETHCS MPU 30UIBIICHH] TPUBAJIOCTI
nociiny. BUKoHyoun q0cCiif, yuHi MepeBipsStoTh, A0 SIKOTO MOJIOCY JIKEpesia CTPyMy
i €IHAHO €JIEKTPOJl, Ha SKOMY OCIJa€ MiJib, Ta MOSCHIOIOTh I€dl pe3yibTart.
3aMiHUBIIM PO3YUH MIJHOTO KYIMOPOCY COJOHOIO BOJIOIO, YUYHI CIOCTEPIraTUMYTh
BUJIIJICHHS Ta3y Ha OJHOMY 3 €JIEKTPO/IIB.

a) 0)
Puc. 1. ®oTo 1oMaIHpoi JOCTIIHOT yCTAaHOBKH 3 BUBUEHHSI SIBUIIIA €IEKTPOII3Y () 1 eIeKTPOAiB
IicJIs mpoliecy rajabBaHizauii (0)

BucnoBku. OTxe, OpuKoJiaXX y OCBITI MOXe OyTH €(PEKTUBHHUM CIIOCOOOM
CTUMYJIIOBAaTH aKTHBHE HaBUAHHS, TBOPUYUH IIIX1]] Ta PO3BUTOK HABUUOK, HEOOX1THUX
y CydacHOMY CBiTi. BpHuKoIa)x BUSBIISIETHCS HE JIMIIE MOTY)KHAM 1HCTPYMEHTOM LTSI
3a0e3ne4eHHs AKICHOT OCBITH, aje i HOBUM MIAXOAOM JO PO3BUTKY CYCILIbCTBA B
mimomy. IllnsixoM BHpOBamKEHHS IBOTO IMAXOMY, MH MOXEMO CIIPHSATH PO3BUTKY
TBOPYHUX Ta 1HHOBAILIMHUX MUCIEHHEBUX 3710HOCTEH, SIKI HEOOX1/IHI JJIs MMOJI0JTaHHS
Cy4YaCHUX BUKIIUKIB Ta JOCATHEHHS CTaJOr0 PO3BHUTKY.

bpukonaxx y OCBITI J03BOJII€E CTBOPIOBATH CTUMYJIIOIOUE CEPEAOBHUIIE IS
Y4YHIB, /1€ BOHM MOXYTbh BUSIBUTH 1 PO3BMHYTH CBOi IHJIWBIIyalbHI 3M10HOCTI Ta
iHTepecu. lled miaxim TakoX COPHUSIE PO3BUTKY KPUTHYHOTO MHCICHHA Ta
CaMOCTIMHOCTI, OCKUJIbKH YYHI CAMOCTIWHO BU3HAYAIOTh MIJISIXM PO3B'sI3aHHS MPOOIIEeM
Ta BUKOHAHHS 3aBJIaHb.
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