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[MepegmoBa

CyyacHuin CBIT — Lie CBIT AMHaAMIYHWIA, Y SKOMY JIl0ANHA MOCTIMHO NpunMae
PilLEHHA 3 METOK PO3B’A3aHHS HeOoYiKyBaHMX Mpobrem, CTBOPKE YMOBU ONS
peanisauil BnacHux 3gibHocTen. YcnilwHMMM B TakoMy CBiTi € 0CoBucTocTi,
34aTHi 4o TBOPYOCTI. BnuxoBaTtn Taky 0COOUCTICTb — 3aBAaHHS He NuLle POaNHM,
a N LLUKONMW.

Ane He [apeMHO B Cy4acHiW OCBiTI BMHUKNA doopmyna: «TBopyum
yunTenb — TBOPYMM Yy4veHb». Lle OBi rpaHi eguHOro npouecy XuUTTd. TBopyuin
yuntenb Oyaye posBuMBanbHi OCBITHI cuTyauil, 34aTHUW [0 MNPOEKTYBAHHSA
BJ1ACHOI OiAfIbHOCTI, 1l 3MiHW Ta BOOCKOHaNEHHSA. XapakTepHOK O3HaKOK MOro €
30CeEpPEeKEHICTb MUCIIEHHA Ha nefaroridHux npobnemax Ta X BUPILLEHHI,
OayeHHi negaroriyHOro npouecy SK UinicHOro fBulla, LEHTpanbHE Micue B
AKOMY HanexmTb OCOBUCTOCTI AUTUHU. TBOpYa AiSNbHICTb y4YUTENS CTUMYIIOE
YABY YYHSA, pPO3BMBAE OPWUMHANbLHICTL | T[HYYKICTb MWUCNEHHA, dOopMye
OCOBUCTICTb, sIka TBOPYO MPOEKTYE XUTTEBUN LLUNAX | JOCArae ycnixy.

MpakTnyHUM [ocsig opMyBaHHS Ta PO3BUTKY TBOPYOI OCOBUCTOCTI €
HagbaHHAM cycninbcTBa. BuuTteni isvku TakoX BHOCATb CBOI 3€PHWHU B
ckapbHuMyky Takoro pocsigy. [llpegctaBneHa Ha 3aran 30ipka «TBopuunm
PO3BUTOK Y4YHIB Ha ypokax doi3nkmy» BMICTUA CTaTTi 3 AocBigy poboTn BUMTENIB
disnkn Cymcbkoi 0b6nacTi, B SIKMX OnuMcaHi 0cobnmMBOCTI opraHisauii HaB4asnbHO-
BUXOBHOIO rMpouecy 3a iHHOBaUinHMMKM TexHosoriamu «MeToa npoekTiBy,
«PO3BUTOK  KPUTMYHOrO  MUCIIEHHS  YYHIB», TpaguUiMHOK  TEXHOMOTrIE
NPOBMEMHOr0 HaBYaHHS, BMMNPOOYBaHOK YacoM IHTErpaTUBHOK MOAENSIO
«TVNOBUI KPOK HaBYaHHSI», po3pobneHo Hawmm 3emnskom KaneHukom B. |,
AoueHToM Kadoeapu mMeToaukm qoisnkm CyMCbKOro AepkaBHOro nenaroriyHoro
yHiBepcuteTy iM. A.C. MakapeHka. Yunteni noginunuca HanpauroBaHHAMU 3
opradisauii Takol BaXMBOI CKNagoBOi METOAUYHOI CUCTEMW HaBYaHHS (Qi3VKK
K HaBYanbHUN QUIBUYHUIN EKCNEPUMEHT.

36epertm pgoceig, nepegatm MOro  Monogum  noaam,  daki dyayTb
po3byaoByBaTU OCBITY Aep)KaBu B ManbyTHbOMY — 3aBAaHHA CbOrofdeHHs. Ane
Ba)XMNBO TaKOX KPUTUYHO OLIHWMTM [OOCBi4, B3siBLUM Bce LUiHHe, wob HoBe
NMOKOMIHHA BYUTENIB MOINO TpaHcopMmyBaTu WOro Ta npuctocyesatn [o
AWNHaMIYHOrO CBITY.



dopmMyBaHHA eKCrepuMeHTanbHUX YMiHb
Y4HiB 7-8 KnaciB LUNsIXOM BUKOPUCTaHHA
AOMaLLHIX eKcrepMMeHTanbHMUX 3aBaaHb 3 Pi3nKu

BacuneHko Bonogmnmup Onekcinosuy,
KoHomoricbka crieuianizogaHa wkona I-1ll cmyneHie Ne12
KoHomoricbkoi micbkoi padu CymceKoi obrniacmi

[Mporpama BMBYEHHA i3nkn nepegbadae opMyBaHHA B  Y4HIB
NPaKTUYHUX YMiHb | HaBUYOK. PasoMm 3 TUM € MNeBHiI CynepeYHOoCTi B LUKISTbHIN
npaktuui. Cy4acHUM 3MIiCT OCBITU OQHOYACHO BMMarae akTMBHOro ocobucTicHOro
CTaBfIEHHSA OUTUHM OO0 MpPOLEeCYy HaB4YaHHSA, a, 3 iHWoro ©OOoKy, HaB4asnbHO-
MeToanyHe 3abesneyeHHs1 OpiEHTOBAHE FOSIOBHUM YMHOM Ha MOSICHIOBAsIbHO-
iINIOCTPATUBHUIA METO HaBYaHHSA, WO He Crpuse po3BUTKY OCOBUCTOCTI YYHS.
TakmM 4YMHOM, BUHUKAE HEODXIAHICTb B OpraHizauil HaB4vaHHsA, ke ©
3abesneyvysano notpeby B 3000yTTi HOBMX 3HaHb, PO3BUTOK Yy3araribHEeHWX
YMiHb.

BeanepeyHo, ogHe 3 rofioBHMX MiCUb Y BUpILLEHHI uiel npobnemMmn 3anmae
ekcnepuMmeHT. CnocTepexeHHsa  cBigyaTb, WO ©OaxaHHA  CcaMOCTINHO
aocnigpkyesaTn pisnMyHi sBUWEA NpoByaKYHTbCA B LWKONSApiB 7-8 Knacie, siKi
BOSIOAIOTb  OCOGMMBOKD, HECKOBAHOK YsBOK, [Afd SKUX HEMae Hivoro
3BUYANHOrO, HiMOro «camo cobok 3PO3YMINoro.

EkcnepuMeHT npucyTHin GesnocepefHbO B YaCTUHI NOSICHEHHSI HOBOIO
mMartepiany, npuv BUKOHAHHI NabopaTopHux pobiT, npu po3B’siI3yBaHHI
eKkcnepuMeHTanbHNX 3afadvy Ha pPi3HMX eTanax ypoky. BpaxoBytouu NOCTiMHWUIA
Opak 4Yacy, HeobXxigHICTb (hopMyBaHHS B YYHIB 3auikaBfeHOCTI NpeameTom,
po3BUTKY 1X ob6gapyBaHb, YacTWHA 3aBOaHb MOXe BWKOHyBaTUCH nMig 4vac
BUKOHAHHS eKCnepuMeHTanbHUX JOMaLlHIX 3a4au.

BukopucTtaHHa [OMalLHIX eKcrepuMeHTanbHUX 3aBfaHb 3  MEeTOoK
OpMYyBaHHA  y3araflbHEHUX  eKCNepUMEHTaNbHMX  YMiHb  PO3KPUBAKOTb
B. MNpyavHuH [1], A. OasuaboH [2], C. KannyH [3], M. PygeHko [7].

EdeKkTMBHICTE BUKOPUCTAHHA eKCnepuMeHTanbHUX 3aBAaHb Y AOMaLLHiX
yMOBaX Ha No4YaTKoBOMY eTani BUBYEHHA (Pi3VKM € HanbinbLUOK, OCKINbKU Y4HI
HamaraloTbCA MOPIBHATU HaOYTUA XXUTTEBUA LOCBIL 3 HAYKOBUMMU 3HAHHAMM,
draktamu. Lle no3anTnBHO BNNnBae Ha pO3BUTOK LLKOMNAPIB 3 NCUXOMNOMYHOI TOYKK
30pY, OCKiNbKN B AOMALLHIX YMOBaXx AiTM HEBUMYLLEHO 30006yBatoTb HOBI 3HAHHS,
BiokpmBaloTb And cebe HaBKOMUWHIN cBiT. [JOCUTb TOYHO LE onucas
Y. Uepuinnbe: «5 3aBXan rotoBUn y4MTUCS, ane MeHi He 3aBxau nogobaeTbes,
KON MEHE BYaTb.

Y OomaliHiXx ymoBax Y4YHi 7-8 kraciB MOXyTb BMKOHATW Beceni HayKoBi
pocnign, dokycu. Lle nae MOXNMBICTb CTBOPUTU CMPUSATMBI  NCUXOMOTIYHI
YyMOBM Ta HacTpin i, 6e3ymMoBHO, npeActaBuTuM i3vKy S$K LUikaBy Hayky.
MpoBedeHHA Takmx pocnigiB Ta (oKyciB He BMMarae ocobnueux npunagis,
nabopaTopHMX YMOB, Ja€ MOXIIMBICTb 3aMiHUTN NPOCTUMU NpUagaMmmn CEpro3Hi
«gopocni» MawwunHn. To6ToO MM MAaEMO MOXIUBICTb BUKOPUCTOBYBATU B POOOTI



OAVH i3 NPUHUMNIB ANOAKTUKM — «Big NPOCTOro OO0 CKragHoro». Taki 3aBgaHHSA
pO3BMBaAlOTb (paHTasito 1, HApELUTI, 3auikaBreHIiCTb di3NKOLo.

3po3yMino, Wo (popMyBaHHSA eKCnepUMeEHTanNbHUX YMiHb MOYMHAETHCA 3
NepLloro ypoky, Ha AKOMY BUYMTENb He Nuule Mae npeactaBuTu Pisuky K LikaBy
HayKy, nokasasLUM pad OocnigiB 3 PisHUMN PIBUYHUMU ABULLLAMU, @ N CTBOPUTHU
CBOEPIAHMIN NNaH X OOCNIIKEHHS.

[Meparor Moxe BUKOpUCTaTU Taki edpekTHi gocnign, sk «KaptonnuHa Ha
onisui» abo «CMaxnumo Kpansoy.

«KaptonnuHa Ha onisui». BukopuctoByrouM [OBi OOHAKOBI BUOESIKW,
HeoOXigHO BTpMMATWU KapTOMMMHY Ha nanbui abo Ha onisui. [MpokontoBaTtu
KapTONfNHY ONiBLLEM HE MOXXHA.

«Cmaxumo kpannto». Pozxaputn Ha cnupTiBui  antoMiHieBY Tapinky
(noxkky). PosTawyBaTu Kifibka Kpanernb BOAW Ha Tapinui. Pasom okpemi kpanni
YTBOPIOKOTb MPUNIIOCHYTY KyrbKy — cdpepoiq, sika Mamke He BUNapOBYHOYUCH,
3HaXoAUTbCS Ha po3xapeHoMy MeTani. 3HATU Tapinky 3 BorHw. Bopa
BUNAPOBYETLCA MUTTEBO!

Taky nogibHy noBediHKy Kpanni MOXHa crnocTtepirati, BUKOPUCTOBYHOUM
CydacHy enekTpuyHy npacky. BaxknvBo HafinHO 3akpinuTu npacky Tak, Wwob ii
nigowsa Oyna po3TalioBaHa rOpPU3OHTaNbHO W noBepHyTa Bropy. [llpacka
noBuHHa 6yTu Harpita Ao TemnepaTtypym 6nmssko 300°C.

YYHAM NpONOHYEMO onmncaTu CrnocTepexXyBaHi pakTu:

— Yomy Taka coopma kpansii?

— Yomy noTpibHO fobpe nporpity Tapinky?

— Yomy kpannga He BunapoByeTbca? Lo ubomMy 3aBaxae?

— Yomy kpannga «TaHue»?

— Yomy Kpannga BUnapoBYETbCA MUTTEBO, SIKLLO 3HATU TapiSiky 3 BOTHKO?

|3 3ag0BONEHHAM Y4YHI OEMOHCTPYHOTb Ha Yypokax (i3unyHi «dOKycu» i3
3BMYANHUM «doMallHIiM» MaTepianoMm. OCHOBHOK BUMOrOK A0 X AeMOHCTpauil
€ He Iuwe MaWCTepHICTb NpoBefeHHA (OOKYCYy, a W MNOSACHEHHS i3nyHmX
NpoLeciB, OCKISIbKM B 1X OCHOBY [MOKMNAAEHO KOHKPETHI BUMNaOKM MNposBY
3aranbHUX Pi3MYHMX 3aKOHIB. Y KOXHIM Takin 3agadi gisndHa CcyTb AOMIHYE Haf
MaTeMaTUYHOHO.

dokycn HanexaTb OO0 KaTeropil AKiCHUX eKcnepuMeHTarbHUX 3ajad, Lo
He nepenbavaldTb BUMKOPUCTAHHA MaTeMaTUYHMX oOnepauin 3  OaHUMu
BUMIpIOBaHb.

Hanbinbw dgyHKUiOHANbHUMW NPU  PO3BUTKY EKCNEepPUMEHTarnbHUX |
AOCHIOAHULUBKMX HaBMYOK € KINbKICHI 3aBOaHHSA Y BUMMSAAI eKcnepuMeHTarbHUX
3agad, gocnimkeHb, WO CTUMYITOTL YYHIB 0 CAMOCTINHOI eKCnepuMeHTanbHol
AISINbHOCTI.

Pospobnstoun TemaTuky gocnigis, HeobxigHO HagaBaTu nepesary TUM, siKi
AEMOHCTPYKOTBCA ANA BCbOro Kracy, BUKOPUCTOBYHOTb yCe, L0 € HalKpaLloro 3
TOrO YK iHWOro NUTaHHA B NiTepaTtypi, KOHKPETU3YITb HasABHI TamM pekoMeHaauii
Tak, abu BOHM BignoBiganu piBHIO CydacHOI TEXHIKM ekcnepuMeHTy. Hanpuknag,
ANs AeMOHCTpaUil KMMiIHHS BOAM B NanepoBOMY CTakaH4YMKy BUKOPUCTOBYETbLCS
Bileokamepa 3 NPOeKTYBaHHAM JOCHiQY Ha eKpaH.



BpaxoBytoun npuHUMN NOCNIAOBHOCTI Big MPOCTOro O CKragHoro, Ang
YYHIB 3 Pi3HMM piBHEM 3HaHb OOUISIbHO BMKOPUCTOBYBATU €BPUCTUYHUIN METO[,
HaBYaHHSA, WO I'PYHTYETLCA Ha BUAINEHHI 3ararbHUX OPIEHTUPIB PO3B’SA3aHHSA
3agadi — nigkasok-zanutadb. [ligkaskn BUMKOPUCTOBYHOTBCA Ha BCiX eTanax
pO3B’sI3Ky. Hanpuknag: BU3HA4YNTU TYCTUHY HEBIQOMOI PiAVHN, BUKOPUCTOBYOYN
CKIISIHKY 3 piANHOM0, Tepesun, MifHe Tifo. Y SKOCTi nigka3oK-3anuTaHb:

— $K BU3HAYUTU TYCTUHY PEHOBUHN?

— Ak 3HanTn macy pignHmn? O6’em?

— Yomy gopisHoe 06’eM pianHK, LLO BUNMBAETLCS MPU 3aHYPEHHI Tina?

— Ak BU3HaA4YMTM 06’eM MigHoro Tina?

— £K MOXHa BU3HAYUTK Macy piguHn?

Binbupatoun 3agavi, BaxnueBo BpaxoByBaTW, OO KOXHa 3agjadva Oyna
noB’dA3aHa 3 MporpamMoBMM MaTtepianomM, OEeMOHCTPaUiMHUM EKCNEPUMEHTOM.
Hanpuknag, 4ns BM3HAYEeHHS  ONTUYHOI  CUMKM  PO3CitOBanbHOI  NiH3K
BUKOPUCTOBYKOTLCHA 3HAHHS OCHOBHWX TOYOK | NiHIA NiH3K, BIaCTUBOCTI
30MpanbLHOI Ta po3cCitoBanbHOI MiH3.

BukopuctaHHa  gomMallHiIX  eKCnepuMeHTanbHUX  3adavy  [O03BOMsE
MakCUMasnbHO HabNM3UTM BUBYEHHSI HaBYanNbHOro mMartepiany 4O NPaKTUYHOro
BUKOPUCTaHHA HaOyTMX 3HaHb Yy pearnbHUX ymoBaXx. Po3B’sadyBaHHS OesKux
Qi3ndHMX 3agay B OOMaLLHiIX yMoBax nepeabadae BUKOPUCTAHHSA — SK
cneuianbHUX, Tak | nobytoBux npunagis. Hanpuknag, 3agada «BwucoTta
OyauHKy»: 3anponoHymnTe cnocid BM3HAYEHHS BIiACTaHi OO OEsIKOro BMCOKOro
OYOWHKY, SIKMIA NOBHICTIO BUOHO 3 BALLOro BikHA, BUKOPUCTOBYHOYM NULLE OniBeLb
Ta NiHIMKY 3 noginkamu.

Ab6o 3apgava «BigbuBaHHA AO3epkanbHe Ta audpysHex»: [Moknagite
HeBenuke asepkanbue Ha 20-30 XBUMKWH Y MOPO3UITbHY Kamepy XOSToAUIbHMKA.
[MoTiM BUTSArHITE A3epKano Ta 3 MOoro 4onoMorow crnpobynte oTpumaTti BigbUTOK
CBiTNa Big HacTinbHOI namnu. [3epkanbue TpMManuTe Ha BiacTaHi NpubnmnsHo
3 ™M Big namnu Ta 1,5 M Big ekpaHa. CnovaTky BAAETbCA NOBAYNTM «3aANUUK»
npasurbHOI POPMU, ane CKOPO WMOro KOHTYPWU MOYMHAKTb BTpayvatu YiTKICTb.
Uepes geskun yac yce BiabyBaeTbCs y 3BOPOTHOMY HaMpPsIMKY i, HApeLUTi, 3HOBY
3'ABMSAETbCA ACKpaBUM «3andnky. MNOACHITb sBuLLE.

Taki 3agadi kpawe po3B’sa3aTu, KON y4eHb BUKOPUCTOBYE NpeaMeTn, SKi
nepebyBaloTb y KBapTUPI.

[Mepen nNpoBedEHHAM eKCNepUMEHTY BaXMMBO pPEeTENlbHO CnsiaHyBaTu
BMKOPUCTaHHA HeobXigHMX TUX Npunagis, siki MOXHa 3HanUTU sK yaoma (niHivka,
Tepesn, TepMOMETP Ta iH.), TaK i B WKiNbHMX nabopaTtopiax. ABu 3aoxoTnTn
YYHIB OO0 AOMALIHbOrO EKCNEPUMEHTYBaHHS, HeoOXigHO 3 dhoHAy i3nyHOro
kabiHeTy BMaaBaTn Aeski matepiany Ta npunagun. Kpim Toro yyHi, siki ocobnmeo
nparHyTb A0 nornMbneHoro BMBYEHHS (i3UYHUX MpoueciB, CaMOCTIMHOIo
CMOCTEPEXEHHS, BIIACHOPYY MOXYTb BUIOTOBNATM O6GMagHaHHA B [OOMaLLHIX
yMOBax.

3 METOH 3a0XOYEHHSA YYHIB Ta CTBOPEHHS CNPUATIMBOIO MCUXOSIONYHOIro
CTaBfIEHHA MOXHa 3anyuutn 6aTbkiB 00 BUKOHAHHA [OEsKMX 3aBAaHb.
Hanpuknag, 3aBgaHHsa «[lBa «MiUHWX» nanepoBuX Kinbus». |3 OBOX CMYXOK
ra3eTHoOro nanepy LWmMpuHow 2,5 cMm ckrenTe asa Kinbug. MigBicbTe 1X Ha BICTpS
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ABOX HOXiB (nonpociTe 6aTbkiB noTpumatm HOXi). Ha Kinbua noknagite
aepeB’aHy MiHinKy 3aBgoBXkm 10 cm, wmpuHoo 1-2 cm i 3aBToBLWKKM 0,5 CMm.
Pi3ko BoapTe MeTaneBuM CTEPXKHEM MO cepeauHi niHinkn. BoHa nepenomutbes,
a naneposi Kinbua 3anuwaTtbcs uinumu! NosacHITL sBuLLe.
dopMyBaHHA  eKcrnepuMeHTarnbHMX yMiHb  BiabyBaeTbCsl  noeTanHo.
Hanpuknag: ona BM3Ha4YeHHA TEPMIYHOro kKoediuieHTa 06’€éMHOro po3LMPEHHS
NOBITPSA, MNOTPIOGHO PO3POOMTM MOAENb EKCNEPUMEHTY i LUNSAXOM MPaKTUYHOro
MOro BMKOHAHHA BU3HAYUTK LUyKaHy BenuuuHy. [0na uboro crig ckopucrtatucsa
3HaHHAMM NPO BNACTMBOCTI 00’eKTa, SIKUA OOCNIOAXKYETbCA, Npuragat 3akoHWU i
dopMyInun, B SIKUX MICTUTbCS KoeilieHT 06’€MHOro po3LLMPEHHS
[MocTynoBo hOpPMYETLCA anirOpUTM eKCNepPUMEHTanbHOI AiiNbHOCTI:
— (popmynioBaHHA eKcrnepumMeHTanbHOro 3aBAaHHA W 3'dCyBaHHA MeTU
EeKCNEePUMEHTY;
— BUWCYHEHHS rinoTesn Ta ii isanyHoi moaeni;
— 3'acyBaHHA YMOB, HEODXIOHMX O1151 NepeBipKu rinoTesu;
— MMaHyBaHHA eKCrNepuMeHTY;
— niabip HeobXigHWX Npunaaie i maTtepianis;
— CKNagaHHS YCTaHOBKM eKCrepuMeHTarnbHoI poboTu;
— MatemaTuyHa obpobka pesynbTaTiB A0CHILKEHD;
— (hbopmyntoBaHHS BiANOBIAHMX BUCHOBKIB.
B y4HiB 7-ro knacy Ttakox MOXHa dpopMyBaTu enemMeHTapHi HaBUYKW, SKi
HeobXigHi ANsl TBOPYOro po3B’si3yBaHHSA 3a4au:
— BWAINEHHS OCHOBHOIO 3MICTY NpoYMTaHoro abo No4yToro;
— TOYHE (popMyntoBaHHS AyMOK, nobyaoBa opuriHanbHUX BUCOBIIOBAHb
i3 3agaHOro NuTaHHa abo Temu;
— OOCHiIpKEHHS1 Pi3HOMaHITHUX BapiaHTIiB pO3B’si3yBaHHA 3agad, BuUOIp
HaWKpaLLoro, BpaxoBYyHUM Pi3Hi KpUTepIl;
— CNIBPOBITHAUTBO 3 iHWKMK (YYHSAMW Ta BYUTENEM) Nif Yac BUKOHYBaHHSA
CNiflbHOro 3aBAaHHS;
— MnaHyBaHHA i | po3paxyHOK Yacy;
— 00’eKTMBHa OLiHKa pe3ynbTaTiB CBOEI AiSANIbHOCTI Ta iH.
3a BMKOHaHHAM QOMaALLHIX JOoCcnigiB BCTAHOBKETLCA KOHTPOMb. OTpuMaHi
3HaHHA NepeBipAITLCHA TaKUMU NPUMOMaMM:
— BiOTBOPUTW SOMALLHIN €KCNEPUMEHT;
— BIiAMNOBICTM Ha 3anNUTaHHS KOHTPOSbHOI POBOTK, AKI ONUCYHOTb AO0CHIAMW,
nposefeHi Booma.
YMIiHHA po3B’A3yBaTV eKCrnepuMeHTarbHi 3adadi OUiHIOTLCA BignoBigHO
A0 Taknx BUMOT:
— Ha nigcTasi aHanidy 3MiCTy 3agadi 3HanTK pauioHanbHi PO3B’A3KY;
— MpaBUNbHO CKNacTu YCTaHOBKY;
— BpaxyBaTW KOHKPETHI YMOBW NPOBEeAEHHSI EKCNEPUMEHTY;
— YHUKHYTWN CTOPOHHIX LWKIASIMBUX BNSIMBIB HA pe3ynbTaTtv BUMIPOBAHHS;
— MpoaHanisyBatn oTpuMaHi pesynbTaTu.
Mig yac nigseaeHHs nigcymKis BMKOHAHHA JOMaLLHbOI
eKkcnepumeHTanbHoOI 3agadi Ha ypoui HeobxigHO HaZaTU MOXMMBICTb BUCNOBUTYU
AYMKY SIK Criabkum, Tak i CUSTbHUM YYHSAM, OCKINbKM LIKONAPI pO3B’A3yH0Th 3adadi
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OKPeEMO OAWH Big OA4HOro ©e3 CTOPOHHLOro BMAMBY, MUCNATb, OGOPMIIOITb
pesynbTaTh, MPe3eHTYyTb AOCNIHKEHHA caMocTinHO. OB6roBopeHHs pPi3HMX
pesynbTaTiB eKCNepuMEHTY, BMCHOBKIB TakOX MO3UTUBHO BMSIMBAE Ha BMIHHSA
dopmynioBat MOrYHO MNpaBUIbHY FaKOHIYHY BigNOBIOb. Y NeBHIN Mipi ue
BpaxOBYE M MCUXOSIOriYHI BNACTMBOCTI NiANITKOBOro BikKy — BGakaHHA BUAOINUTUCA
cepen OOHONITKIB, NepeMorTu B 3MaraHHsXx.

Jdesiki gomallHi ekcnepuMeHTanbHi 3agadi gouinbHo ob6’egHyBatn Ta
npoBOANTN OOMaLllHIn  nabopaTopHuin  NpakTUKym. MeTa npaktnkymy —
y3aranbHu, noegHaTn HabyTi 3HaAHHA, CMNOCTEPEXEHHS Qi3NYHMX MNPOLECIB.
Hanpwuknag;

1. OxonomkeHHs1 6aHku 3 BOAOHO: i, 3BEPXY YN 3HU3Y?

2. Yomy 3anoBHOBaATM TEPMOC rapaA4vod BOAOK MOTPIOHO He «nig
KPULLIKY» ?

3. Aky Boay Kpalle 36epiratv B TepMOCI: rapayvy 4m XornogHy?

Taku gomalHin nabopaTopHUA MPaAKTUKYM pPO3BUBAE BMIHHSA Y4YHIB
CaMOCTINHO CcTaBuTM MeTy, nigbupatn HeobxigHi npunagu, nnadHyBaTu
eKCNePUMEHT, aHanisyBaT oTpumaHi pesynbTtaTtin. LLkonapi HabyBaoTb HABMYOK
NOriYyHO OBrpyHTOBAHO AOBOAUTU BriacHYy AYMKY, BUCTYNaTu nepen ayamTopieto
nig 4Yac NoBiAOMIEHHA pe3yrbTaTiB AOMALIHLOrO NabopaTOPHOro MpPakTUKyMy.
Ponb yuntena Ha pisHMX eTanax — reHepaTtop igen i MetoaiB BUKOHaHHS poboTH,
opraHi3aTop, KOHCYNbTaHT, eKCnepT.

EnemeHT TBOpYOCTI MOXNMBUIA Ha Oyab-gKOMYy eTani po3B’A3yBaHHS
eKcnepuMeHTanbHNX 3agdad. Y 3anexHocCTi Big MeTWu, AKy CTaBUTb Y4YUTESb,
piBHS MNIArOTOBKWU LUKONSApPIB, 1X 34i6HOCTEN, negaror MOXe KOpUryBaTu piBEHb
TBOPYOCTi TOAI, KONN YyYHAM MNOTPIOHO CAMOCTIMHO BU3HAYUTU LUMSIX PO3B’A3KY,
nigibpatn HeoOXigHi npunaan, NpaBUNbHO MPOBECTU E€KCNEPUMEHT, BU3HAYUTU
HeoOXigHi i3nYHi BenuuMHKW, 30IMCHUTK aHani3 pesynbTaTy. OkpiM TOrO,
BUKOHYOYM JOMALLHIN eKCNePUMEHT, y4eHb Ma€e OOCTaTHLO Yacy ANns TBOPYOro
MOLLYKY.

Omxe, AOMaLLHI eKcnepuMeHTarbHi 3aBOaHHA 4al0Tb MOXIUBICTb Y AESKIN
Mipi po3B’A3aTy OfHY 3 rofoBHMX Mpobrnem cyyacHOl OCBITUM — akTMBI3yBaTu
OCOBUCTICHE CTaBMNEHHS Y4YHS OO0 3HaHb, CGOpMyBaTU eKCrnepuMeHTanbHi
HaBW4YKWM, 3aBUN pa3 BU3HAYUTU Micue (Pi3NYHOro eKCcrepumMeHTy N i3vku B
XUTTi NIOOMHW, NOKasaTn NPosABM (PisNYHUX SIBULL, HABKOSO cebe Ta iX NpakTUyHe
BUKOPUCTAHHS.
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Mcnonb3oBaHue MeToaoB NPoGreMHOro o6y4yeHus
Ha ypokax hM3uKu Ans NoAroToBKU y4YalUXCsH CpeaHen LKonbI K
yyacTuio B pU3n4ecKknx TypHUpax

BepeuweHko TaTbsiHa BuKTOpoBHa,
CymcbKas crieyuanusupogaHHsi wkona I-lll cmyneHed Ne 2
um. []. KocapeHka 2.Cymbi

Ha coBpemeHHOM aTane B paboTe LWKOMbl OYEeHb BaXHO obecneynTtb
pasBUTUE KaXKOoro pebéHka C Y4ETOM €ero MHAMBMAYyalbHbIX OCOOEHHOCTEN,
BblpaboTtatb ymeHue rnyboko aHanuMavMpoBaTb SBIIEHWS, MPUBMBATb HaBbIKM
camMocTosTeNbHOW paboTbl U NnonyyaTb HOBbIE 3HAHUSA. [lepen WKonon, Hapsay
C (POpMMPOBAHMEM CUCTEMbI 3HAHWUW, CTOUT 3ajaya pas3BUTUA TBOPYECKOW
NNYHOCTU yYeHuKa. MIMeHHO no3aToMy, cerogHsa 6ornbLloe BHUMaHMe yaensieTcs
pasBUTUIO TBOPYECKOW aKTUMBHOCTU y4yawmxcs. [lpoBogaTcs  pasnuyHble
TYPHUPBI, KOHKYPCbI, ONiMMnagbl.

MpuHUKMN akTMBHOCTU pebEHkKa B npouecce obydeHus 6Gbin 1 ocTaércd
OLHVM M3 OCHOBHbIX B AnAakTuke. [log aTuM NOHATMEM nofpa3ymMeBaeTCH Takoe
Ka4yeCTBO [eATeSfIbHOCTU, KOTOpPOe XapakTepu3yeTCs BbICOKMM YPOBHEM
MOTMBALMN, OCO3HAHHOM MNOTPEOHOCTbIO B YCBOEHUM 3HAHUA U YMEHUN U
pe3ynbTaTMBHOCTbIO. Takoro poja akTMBHOCTb camMa no cebe BO3HUKaeT
HeyacTo, OHa 4BNAeTCA CreacTBMEM LerieHanpaBneHHbIX YyrnpaBreH4YeCcKnx
negarormdeckMx BO3LENCTBMA W OpraHuM3auuu negarormyeckon cpenbl, T.e.
NPUMEHAEMOWN negarorMyeckon TEXHOSTOMMN.

Jlobas TexHonorma obrnagaeT cpeacTBamMu, aKTUBU3MPYOLWWMUA U
NHTEHCUUUNPYIOWNMN  OEeATENbHOCTb  yYalUXcs, B  HEKOTOpbIX  Xe
TEXHONMOIMAX 9TW  CpeacTtBa COCTaBNSAKT  [NaBHYKD UOEK UM OCHOBY
3P PEKTMBHOCTU Pe3YrbTaToB.

K Takmm TEXHONOrMAM MOXHO OTHECTU U NpobrnemMHoe oby4yeHue.

MpobnemHoe obyyeHue, BO3HUKLWIEEe B Hadane XX Beka ([x. bpyHep,
K. OyHkep, k. [Obton, . TlMona wn Agp.), nonyyuno AocTaTOYMHO MOJSIHOE
oTpakeHue B paboTax oTedecTBeHHbIX nccrnegosatenen (A. B. BpywnuHckui,
A. A. Bepbuukun, T. A. InbunHa, T. B. KygpsiBues, . A. IlepHep,
M. L. MaxmyToB, B. OkoHb 1 gp.) nyTem pas3paboTku ero TeopeTudeckmnx OCHOB.
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B cBoux wnccrnegoBaHusix ydeHble onpegenuinu npobrieMHyto cuTyauuto Kak
Ha4ano npouecca MbIWMEHNSs W pPacCMOTPENM 3Tanbl 3TOro0 npouecca
(C. 1. PybuHwTenH), nccnegosanu posib NpobnemMHon cuTyaumm B MbILUNEHUN U
obyyeHnn (A. M. MaTiowWwKknH), paspabotann Tunbl NPOONEMHbIX CUTyauui
(A. B. bpywnuHcknin, T. B. Kygpsisues, A. M. MaTiowkuH, M. . MaxmyToB),
Knaccudpukauuio npobnemHblx 3agady  (B. OkoHb), cuctemy npobrnemMHbIX
cutyaumn, npobnem mn npobnemubix 3agad (M. A. JlepHep), BbIsIBUNN YPOBHM
npobriemHoro oby4veHna (B. A. KpyTeukun) n MHOrme pgpyrve acnektbl 9TOW
npobnemsil.

[MpobnemHoe o0Oy4yeHne B UenoM cnocobcTByeT aPPEKTUBHOMY
pPasBUTUIO UMHTENMEKTyanbHON cdiepbl yyawmxcd, aganTuUBHbIX KayecTB
NIMYHOCTN, HeoBxoaMMbIX ONS camoonpeneneHna B obuectse MU OCO3HAHHOIO
Bolbopa nyTen peanusaumm NepcnekTns CBOero passutus. [lpobnemHoe
oby4eHne HanpaBreHo Ha pa3BUTUE TBOPYECKUX CMTOCOOHOCTEN LLUKOSTIbHUKOB, UX
y4yeBbHOM 1 Hay4YHO-NMOUCKOBOW akTUBHOCTU [1; 4; 6].

PesynbTaTbl NpOBEAEHHOro aHanu3a MnoKasbiBalT, YTO, HECMOTPS Ha
MHOroobpasne BWMOOB MNPOBNEMHbIX METOO0B OOYYEHUS, UX HEOCNOPUMYHO
TEOPETUYECKYIO U MPaKTUYECKY 3HAa4YMMOCTb, Npobnema nx UCNosfib30BaHUA B
yyebHOM npouecce OCTaeTcss  OTKPbITOM  ANs  HayYHO-MPaKTUYECKUX
nccnegnosaHnin. Beneacrtene aToro B negarormd4eckon Teopum 1 npakTnuke nmeet
MecTo npobnema, cBsi3aHHas C WUCMNOSMb30BaHMEM MNPOBMEMHbLIX METOAOB
o0yyeHnsa Ons MOBbIWEHUS aKTMBHOCTM Yy4YalUMXCA Ha Yypokax (uU3vKUM npu
NOArOTOBKE yYaLLMXCA K y4aCTUIO B OU3NYECKUX TYpHMUpPax

Knaccudukauma metogoB obydyeHMs NO  xapakTepy no3HaBaTeslbHOM
aeatenbHocTM Obina npegnoxeHa ewe B 1965 rogy W. A. JlepHepom wu
M. H. CkaTkuHbIM, KOTOpasi OO HacTosiLero BpemMeHu 4aBngetcs Haumbonee
pacnpoCcTpaHeHHOW B Nearorm4yeckon Hayke:

1) 06 BACHUTENBHO-UNNIOCTPATUBHBIA METOA;

2) penpoayKTUBHbIN METOL;

3) meTog NpoBAEMHOro U3NOXEHNS;

4) 4aCTUYHO-NOUCKOBLIN METOS;

5) nccneposatenbckun MeToa [2].

Ho ecnu cnepoBaTb 3TOM Knaccudukauuu, TO wuaee npobnemHoro
00y4eHuns1 COOTBETCTBYIOT TOSMbKO NocrneagHMe Tpu meTtoaa.

M. . MaxmyToB B 3aBMCMMOCTWM OT crnocoba npeactaBneHns y4yebHoro
mMatepuana (NpobrieMHbIX CUTyauun) W CTENEHU akTUBHOCTU yyallmxcsa
Bblenun  LWeCTb  AWAAaKTUYeCKMX  cnocoboB  opraHu3aumm  npouecca
npobriemMHoro oby4eHus (To ecTb 0OWMX MeTodoB), NpeacTaBnArLWMX cobon
Tpy BMAA N3NOXeHUs y4ebHoro matepuana ydntenem u Tpyu Buaga opraHMsauum
MM CaMOCTOATENbHON Y4eOHON AEATENIbHOCTU YYaLLUXCS:

— MeTOo/ MOHOJSTIOMMYECKOro N3NOXEHUS;

— paccyxgatowmin (nokasaTenbHbIN) METOA U3NOXEHNS;

— Ananorndyeckum MeToq U3noXeHus;

— 9BPUCTUYECKUI METO 00YyYEHUS;

— nuccnegoBaTenbCckUm MEeToA;

— MeTo NPorpaMMuUpPOBaHHbIX 3adaHun [7].
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Bce wmetogbl npobnemHoro oOydeHuss npegnonaraloT  co3gaHue
NpobnemMHbIX cuTyaumn, dopMynupoBKY nNpobriemsbl, NogBedeHne ydawmxcs K
npobneme. lpobnemHasa cuTyauusi BKOYAET 3MOLIMOHASbHYHO, MOUCKOBYHO U
BOSIEBYIO CTOpOHY. E& 3agaya — HanpaBuTb [OeATEeNbHOCTb Yy4dalwuMxcs Ha
MakcumarnbHoe oBnageHune n3y4yaembim MaTtepuanom, obecneunTtb
MOTUBALUMOHHYKDO  CTOPOHY OEATENbHOCTW, Bbi3BaTb MHTEPEC K  HEW.
TpaovumnoHHoe oby4veHue, Kak npaBuio, obecneyMBaeT y4yalUMXCs CUCTEMOW
3HaHMN N pa3BMBaET NamsiTb, HO Maro HanpaBneHO Ha Pas3BUTME MbILLNEHUS,
HaBbIKOB CaMOCTOATESNIbHON AeATenbHOCTU. MNMpobriemHoe obyyeHue ycTpaHseT
3TW HeOoCTaTKN, OHO aKTUBU3NPYET MbICIIUTENbHY OeATEeNbHOCTb y4yallunxcs,
dopmupyeT no3HaBaTenbHbI NHTepec [5]. Maen npobnemHoro oby4eHus 4aBHO
NPUMEHANNCL B MpakTUKe npenogaBaHna qU3VKM U OpYyrnx npeameTos.
MosiBNeHne TeopeTudecknx paboT no npobnemHomy obyyeHuo B cepeauHe
70-X rogoB NpUBENO K TOMY, YTO Yy4MUTENS CTanu akTMBHEE UCMONb30BaTb €ro B
cBoen npaktmke. OnbIT MPUMEHEHUSI OTAENbHbLIX 3NEMEHTOB MPOBGNEMHOro
obyyeHna B wkone wuccnegosaH W. A. JlepHepom, P. WN. ManadeeBbim,
M. . MaxmyToBbiM, A. B. YcoBon n ap. MicxogHbiMu npu paspaboTke Teopumn
npobnemMHoro oby4yeHuss ctanu nonoxeHus Teopun J1. C. BbIroTCKOrO,
B. B. laBbigoBa, A. H. JleoHTbeBa, C. J1. PybuHwTenHa n gp. lNpobnemMHocTb B
oBby4eHuUn nmm paccMmaTpuBaeTCsl Kak ogHa U3 3aKOHOMEPHOCTEN YMCTBEHHOW
aeaTenbHOCTU ydawmxca. NpobrnemMHbiM, 3T aBTOPbI, Ha3blBalOT 0by4YyeHne He
NOTOMY, 4TO BeCb Y4yebHbIi MaTepuan ycBauMBaeTCA TOMbKO MyTEM
CaMOCTOSATENbHOIO peLleHnst NpobrnemM N «OTKPbITUA» HOBbIX NMOHATUA. 34€eCb
€CTb U OObACHEHME Y4YuUTENS, N PENPOAYKTMBHAA OEATENbHOCTb yyallMxcs, n
NOCTaHOBKa 3aJad, U BbINOSIHEHWE yYalMMUCA ynpaXkHeHu. Ho opraHusaums
yyebHOro npouecca OasupyeTcs Ha  npuHUMNe npobrnemHocTn, a
cuctemaTmyeckoe pelleHme y4ebHom npobrembl — XapakTepPHbIN NPU3HaK 3TOro
o0y4eHus [6].

Mpobnema — o03HayaeT 3agaHue, 3agada, TeopeTUYecKUn unu
NpaKTUYEeCKNN BOMpPOC, Tpebyowmnin paspeweHus. NpobremHble BONPOChl — 3TO
TakMe BOMPOCbI, C MOMOLLbI KOTOPbIX cO34aeTcs npobnema, HeoXmoaHHoe
3aTpyaHeHue, CTUMynupyloLwee yMCTBEHHbIN nouck. MNMpobrnemHblin Bonpoc, Kak
N npobnemHas 3agava, SABNSAETCA XapakKTEPUCTUKON OOBbEeKTa MbILIEHUS.
Bonpoc MoxeT BxoanTb B CTPYKTypy nNpobremHon 3agayvm M BbICTynaTb Kak
OTHOCUTENBHO  caMoCcTosiTeNbHasi  dopMa  MbICNW,  Kak  OTAefibHoe
npobnemaTnanpoBaHHOe BbICKa3biBaHWe, Tpebytouwee oteeTa. [1pobrnemMHbIn
BOMPOC OTNM4YaeTcss OT MHMOPMALMOHHOINO TEM, YTO OH OPUEHTUPOBAH Ha
NPOTUBOPEUMBYIO CUTyaumto M nobyxaaeT K MOUCKY HEW3BECTHOro, HOBOIO
3HaHuA. [lpuBegem Ona npymepa TeopeTUHecKu BOMPOC, KOTOPbIA 3afaeTcs
nocne usyyeHms 3akoHa Oma gna ydactka uenu, nocrnegoBaTenbHOro u
napannenbHOro coeguHeHna npoBogHuKoB. Bonpoc: Onpegenute, Kak
N3MEHSAETCA cuna ToKa B BETBSAX NapannenbHOro CoeanHeHns npyu ymeHbLLEeHNN
COMNpPOTUBIEHNS ogHOMW M3 ero BeTBen? OTBevyass Ha 3TOT BOMPOC, yvawmecs
NpoOXoaAT crieaytowmne atansl [5]:

1. [llpexoe Bcero, BbIACHAKT, KaK W3MEHUTCA  COMPOTMBNEHUNE
napannenbHOro CoegMHEHUs1 U CONPOTUBNEHNE BCEN LIENMN.
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2. BbISICHAIOT, KaKk M3MEHWNacb cura TOKa B HepasBeTBfIEHHOM 4acTu
Lenmu.

3. BbISACHSIIOT, KaKk U3MEHWUSTOCb MafieHne HanpshKeHUs Ha NPOBOAHMKE B
Hepa3BETBIEHHON YacTu LenMw.

4. BbISICHAIOT, Kak U3MEHUNOCh NafeHne HanpsXKeHUs Ha napannesbHOM
y4yacTke.

5. BbISICHAIOT, KaKk M3MEHWICS TOK B BETBSAX, CONPOTUBIIEHME KOTOPbIX HE
N3MEHUITOCD.

6. BbISCHAIOT, Kak M3MEHWUSICA TOK B BETBW, COMPOTMBIIEHNE KOTOPOW
YMEHbLUNIIOCh.

7. MNpoBepstoT peLueHne npobnemsol.

3HaunTenbHOE MeCTO B NPoOONeMHOM OOy4YeHUM 3aHUMaeT peLueHune
npobrieMHbIX 3agad. Takue 3agayn NOo3BOMSAT  YYEHWKaM COMoCTaBUTb
nofiydyaemMbln UMW pes3yrnbTaT C paHee W3YyYeHHbIM Martepuanom, caenatb
BbIBOObI, 3adymMaTbCA. YYEHUK YYUTCS MbICIIUTb HAyYHO, WCMbITbIBAET
yAOBIETBOPEHME OT MHTENNEKTYanNbHOro Tpyaa.

Mpumepom Taknx 3agad MoryT BbITb creayroLwme:

3agaya 1. Onpegenutb CONPOTMBIIEHME  peocTaTta, Npousseasd
HeobXxoauMble M3MEpPEeHUss U pacyeTbl (KONMYECTBO BWUTKOB, nfowaab
NonepeyYHoro ceyeHus).

3agada 2. HasnektpusoBaTb pPasHOMMEHHO [Ba 9MEKTPocKona, He
NpuKacasiCb K HUM 3apsXKeHHbIM TEMOM.

B 3apgavax Takoro Tuna, rnaBHbiM AEWCTBYHOLLUMM JUMLOM SBISKOTCA
yyawmecsa. OHu, pelwiasa npobnemy, caMmn BblABUraloT rMNoTE3bl, 40Ka3bIBAOT UX
N NPOBEPSIIOT, NOCTUras FOrnKy oTKpbITUSA. NpobnemHoe obyyeHne, oCHOBaHHOE
Ha 3aKOHOMEPHOCTSAX pPa3BUTUSA MbILWMNEHUS, NPU3BAHO HayYnTb YYEHWUKOB
CaMOCTOSATENbHO MbICIUTb, CAMOCTOSITENBHO MOMyYaTb 3HAHUS, aHaNM3NPoBaTb
N aenatb BbiBOAbl, paboTasi No TakOMy MNPUHLMMY: akTyanu3aumsi OnopHbIX
3HaAHWI; BO3HWKHOBEHME NPOBMEMHON CUTyauun; OCO3HAHWE CYLYHOCTU
3aTpyaHeHUst 1 NocTaHoBKa Npobriembl; HaxoxaeHne cnocoba peleHnsa nytem
AOrafikKn nu BbIOBWXEHUS rMNoTesbl; LOoKa3aTenbCTBO MMNoTesdbl Uv Ooraaku;
NpoBepKa NpaBuibHOCTU pelleHnsa npobnemsol [3].

Cnenyet OoTMETUTb, YTO UCMONb30BaHME NPOBMEMHbIX 3adad Ha ypokax
PU3NKN ONs NOArOTOBKM YYaLLUMXCA CPedHEeNn LUKOSMbl K y4acTuo B (PU3NYECKNX
TYpHUpaxX npegnonaraer MX «OTKPbITOCTb». [1lo4 OTKPbLITOCTLIO MOHMMATCS
onpeferneHHble KayecTBa 3adayu, Bblpa)KeHHble, Kak npaBuno, B MOSTHOM WK
YaCTUYHOM OTCYTCTBMWN KOSIMYECTBEHHO 3aJaBaeMbiX YCroBUin. PellueHne Takmx
3afad no3sonseT yvalumMcs JEMOHCTPUPOBATL BECb CNEKTP 3HAHUM, KOTOPbIMU
OH Brnagetot, o6y a3pyguumio, unsobpetatenbHocTb U T.4. B kayecTtBe
OCHOBHbIX CBOMCTB OTKPbITbIX 3a4a4 MOXHO BblOEMNNUTb:

1. BeigBneHne nNpoLeccoB, BNUSOLWNX HA paccMaTpMBaemMoe siBfieHue.

2. Bbibop onpeaenstoLiero npowecca.

3. Bbibop Mogenu, no3BonAlLWEN pPelnTb YXKe KOHKPETHYK 3agadvy
(ycTaHoBreHne pamMok paccmaTpmBaemMoro npotecca).

4. HasHayeHne pa3yMHbIX YCMOBUW AN peLleHns 3agad B pamMkax
BblOpaHHON Moaenu.
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5. CobCcTBEHHO pelleHune.

6. OueHKa UCTUHHOCTU NMOJyYEHHbIX pe3yribTaToB.

Kpome Toro, paborta ¢ 3agadamu OTKpbLITOro Tuna, npegnonaraeT, 4To
pelleHna HanaeHHble KOMaHaoW, MOryT He coBragatb C TEMU, KOTopble ByayT
NpeanoXeHbl Opyron komaHgon. Takum obpasom, ewe ogHMM HeobXxoaMMbIiM
llaroM B peleHuM 3ajad OTKPbITOro Tuna sBNAETCA aHanm3 BO3MOXHbIX
anbTepHaTMBHbIX peleHun. Takaa nocTaHOBKA BOMpOCa BO3HUMKaET Kak
CcneacTBMe MHOMOBapMaHTHOCTU peLUeHnn Ana OTKPbITbIX 3adady. MIMEHHOo aToT
dhakTop NO3BOMSAET pa3BMBaTb NPELCTaBMEHUs yvalmMxcss O MHoroobpasum
oKpyXatLiero mupa, OeMOHCTpUpoBaTb  HEOrpaHMYEeHHOCTb  Npenenos
yernoBeyeckon Mbicnu. Ewe ogHMM OOCTOMHCTBOM paboTbl HaL peLleHUsiMU
Taknx 3agad aBnsieTcda BblpaboTka y yvalunxcsl YMEHUS BbICYLINMBATb MHEHUS
APYrux, aHann3anpoBaTb UX LEHHOCTb NMMBO0 HENPUIOOHOCTb B JAHHOW CUTyauuu,
BblpabaTbiBaTb KPUTEPUM UCTUHHOCTU MONYYEHHbIX Pe3ynbTaTos [2].

Cuctema npobremMHbIX 3agay Ha ypokax (uanMku npu MNOAroTOBKE
yyallmMxcs cpefHen LWKOMbl K y4acTuio B PU3MYECKMX TYpHUpPaAX MOXET ObiTb
npeacTaBneHa B cneayrowem smae [8]:

1. TBopYyeckune 3agaym ¢ JOCTpanBaeMbIiM YCIOBUEM:

1.1 c ogHO3HaA4YHO JOCTpaMBaeMbIM YCITIOBUEM;

1.2 BapwaTMBHO JOCTpanBaeMbIM YCIOBUEM:
1.2.1 c nocneayrowmm oTbopom ycnosun;
1.2.2 pna Bcex BO3MOXHbIX YCITOBUN;

1.3 HasHavaembIM ycrioBneMm (OLeHKa);

2. iccnepoBaTtenbckue 3agayn.

3. 3obpeTaTenbCckme n KOHCTPYKTOPCKME 3a4auMn.

4. JKcnepuMeHTaribHble 3a4auu:

4.1. onpegenuTtb C NOMOLLbLI0 NPUBOPOB;
4.2. 9KCnepuMeHTanbHO uccnenoBaTth sIBfIEHUE;
4.3. NpeanoXxmnTtb MeTo onpeaeneHus.

OxapaktepusyemMm 0COBEHHOCTU KaXkaoro Tvna 3agad no otaenbHOCTU.

B rpynne TBOp4Yeckux 3agad MOXHO BblAENUTb CaMyro OonbLUyto rpynny
CaMOCTOSATENbHbIX 3afa4y — 3agad ¢ JocTpavBaeMbiMKn ycrnosuamn. Cpeaun HUX
eCTb BCe BbllUernepedncrieHHble B krnaccudukaumm Buabl. K 3agadam cC
OAHO3HA4YHO [OO0CTpaMBaeMbiM YCrOBMEM OTHOCATCA 3ajadu, B MNOCTaHOBKE
KOTOPbIX COAEPXKUTCA OOMONHUTENBHOE YCIoBME, 3aflaHHOe B HesIBHOU dhopMe,
N KOTOpOE Mpu onpenesieHHON MOAroTOBKE yYEeHWKa MOMOXET pelunTb 3agadvy
€ONHCTBEHHbIM 0b6pasoMm. 3TOT BUA 3agay sBnAdeTcs nepeBbiM U Hambonee
NPOCTbIM 3TAnNoM NOLArOTOBKM YyYaLLMXCA K peLleHU0 OLEeHOYHbIX 3a4ad.

Mpumep: B BaHHY ¢ Bogon ©Spocunn knpnud. Kak M3MeHUTbLCS YpOBEHb
BOAbl B BaHHE?

[Mpeonaraemyo CUTyaumio MOXHO paspelunTb, NO KpanHen mepe Tpems
crnocobamu:

— YPOBEHb BOAblI B BAHHE HU3KMI, BOAA HE NMOKPLIBAET KUPMNY;

— YpOBEHb BOAbl TaAKOB, YTO MpM MNOrPYXEHUU Kupnmya oOHa Oyaer

nepennBaTbCs Yepes Kpaw;

— YPOBEHb BOAbI «0OLIKHOBEHHBLINY, KWPMWY NMOSIHOCTBIO NOKPbLIT BOLAOW.
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[Mepen yy4eHUMKOM CTOAT TpU 3adayuv, KaKgas U3 KOTOpPbIX MMEEeT CBoe
peweHue. EMy octaeTcsa 4oNonHUTL YCoBME 3adavyn He4oCTalLWUMN JaHHBIMU
(MNOTHOCTL KMpnuya, BOAbl W €ro reomMeTpuyeckummn pasmepammn). bornee
CUNbHBIN  Y4EHUK MOXeT npoBecTu u 6onee rnybokmn aHanus. Bblbpas
NEeHOoNMacToOBbIN KAPMNUY, UM OFrOBOPMB KanUINApHOCTb Kupnnya.

Knacc nccnepoBatenbCckmx 3agady cogepXut B cebe Te 3agayun, Kotopble
TpebylT onucaHnsa HEKOTOPbIX ABMEHUKW, NocnenoBaTeslbHOro pPaccMOTPEeHUs
HEeKOToOpOro npouecca, NMBo oTBeTa Ha Bonpoc « Yto bGyaeTt, ecnu...». OTu
3aflayM OTHOCATCA K Knaccy 3agady pewaemblix ¢ nomowbto TPU3 (Teopumn
pelweHna mnsobpeTtaTenbCknx 3agad). 3agayvM OaHHOro Tuna MoryT ObiTb Kak
3KCnepuMeHTasrnbHbIMKU, TaK U TEOPETUYECKUMU (TaK Ha3blBAEMbIN MbICIIEHHbLIN
akcrnepumeHT). [lpyumepom TakoM 3agadnm MOXeT CnyXuTb 3agada 18-ro
BceykpanHckoro TypHuMpa OHbIX ¢u3mkoB (r. XapbkoB, anpenb 2015 r.)
«AHTUYHBIN yckopuTenby»: «OnuwnTe ¢ OU3NYECKON TOYKU 3peHUs OENCTBUE
npawmn. Paccuntante TeopeTuyecku, KakoB OMTUMASIbHbIA PEXUM PaCKPYTKU
cHapsaga? KakoBa ontumaribHasi Mmacca cHapsiga? MakcumanbHas ganbHOCTb
noneta? Caenante YMCreHHble oueHKU. Kak M3aMeHATbLCS 3TN napamMeTpbl, ecru
npawy M3rotToBUT U NPUMEHUT He Bubnenckun [asua, a 6ubnenckuin BenmkaH
Nonna?».

PaccmoTpeHntio knacca maobpetaTenbCKMX UMM KOHCTPYKTOPCKMX 3agad
NOCBSALLEHO [OCTAaTOMHO MHOro nutepaTypbl. Bce atn 3agadm HecyT B cebe
MHOPMaLMIO, MOJSTYYEHHYIO B XO4e MpaKTU4eCcKonW AeATerbHOCTUM 4YerioBeka.
MHorme 13 HUX yXxe UMetoT peLLeHusi, KOTopble HenocpeaCTBEHHO BHEAPEHbI Ha
NpeanpuaTUAX U 3akpensieHbl 3a UX aBTOpamMy COOTBETCTBYIOLMMU MpaBamMu.
OcobBeHHOCTN pelleHns Takmx 3ajad 3akn4vaeTcsl B HEBO3MOXHOCTM  UX
MOMEHTANbHOIO pelweHns. 3TM 3agadn TpebylT BpPEMEHHbIX 3atpaT WUnu
npoBeaeHns cneumanbHbiXx OPM OpraHmsaumm peLLEHUs], Taknmx Kak Mo3roBom
LUTYPM, C COBNIOAEHNEM COOTBETCTBYHOLLMX OMAAKTUYECKNX NPaBUIT.

MpumepomMm K OaHHOMY BMAY MOXHO MPennioXuUTb Creaylowyo 3agady:
«OgnH 13 MeToooOB NoAbeMa 3aTOHyBLWIKMX Kopabnen 3akniodaeTcs B
3akadumBaHuM BHYTPb 3aTOHyBLUEro cyaHa Bo3gyxa. [lpy 3Ttom kopabnb
nogHMMaeTcs Ha noBepxHocTb. OpHako Takon MeTon He paboTtaeTr C
kopabnamn, B KOpryce KOTopbiXx ecTb npobouHbl, T.e. Heobxogauma
repMeTU3auUmna cygHa, a 9T0 He Bcerga yaobHo. [lpeanoxute BapuaHTbl
MCNonb30BaHUA JaHHOro MeTtoaa 6e3 repmeTmsaunny.

Ewe oauH knacc 3agady — O9KCNepuMeHTasnbHble 3ajayn — Takxke
OTHOCATCA K Knaccy peluaembix ¢ nomowbto TPN3. [JaHHbIA Knacc He aABnsieTcs
HOBbIM N4 y4alLMXCS, MOCKOSbKY K MEPBOMY BMOY TakuUx 3a4ay MOXHO OTHECTU
n nabopaTtopHble paboTbl U NPAKTUKYMbl AS151 CTapLUEKIAaCCHUKOB.

Mprmep: ncnonb3ysa cnegyroulee obopygoBaHue:

— NPOBOJIOKY (HUTKN);
— KapaHpgau,
— TeTpagHbI NUCTOK B KNETKY.

Onpepenute anameTp HATK (MPOBOSIOKK).

B kayectBe ewe ogHoro npumepa npuBedgeMm  3agadvy  18-ro
BceykpanHckoro TypHupa toHbIX gunsnkoB «CTpysa npoTtus ctpymy: «Mccnepynre
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9KCNEepUMEHTanNbLHO M ONUINTE TEOPETUYECKN CTOSIKHOBEHWE [OBYX BOASHbIX
CTpy® noA pasHbiMu yrramun. Caoenante YNCneHHble oueHkn. Kakne nHtepecHbole
aheKTbl BaM yaanocb 3aMeTuTb U OObACHUTL?Y.

O6o06Las ckazaHHOe, OTMETUM, YTO BCe NpeacTaBreHHble BUabl 3aa4 Ha
NpaKTUKe NepexoasaT U3 OAHOro B1uaa B APYron N He UMEKT YETKUX rpaHuLL.

[Mpy noaroTtoBKe y4valUXCA K BbICTYNIIEHUSAM Ha (PU3UYECKUX TYpHUpax
cnegyet paspabatbiBath cneumnanbHble CUCTEMbl MOArOTOBKW, KOTOpble Obl
NaKOHNYHO MO3BONANU NEPeBOANTb yYalllerocss OT 04HOro BMaa K cnegyowemy,
C MNaBHbLIM YCIOXHEHMeM MaTepuana. J1iobyo NoAroToBKy cnefyeT HauYnHaTh C
npopaboTkn CTaHA4ApTHbIX CUTyauun, NPpUOBpPeTEeHMs HaBbIKOB aHanu3a 3Tux
CuUTyauun, CO3JaHua TexX WIIM UHbIX Mofenen, C MOMOLLbI KOTOpbIX Oyaer
onucaHa cuTyaumsd. YCBOEHHOE U 3akpenneHHoe 3HaHue cnocobcTeyeT
MPUMEHEHNIO ero Ha boree ChnoXHbIX NpuMmepax, cogencTByeT paspaboTke
cnocoba [OencTBUA YyyawMxcs npu  HecTaHAapTHbIX cuTyaumax. HauvvmHas
NOArOTOBKY YYaLLUMXCA K BbICTYNNIEHUSAM Ha (PU3NYECKUX TYpPHUpPaAX, Ha NepBoM
aTane uenecoobpa3Ho paccMaTtpuBaTb 3a4ayu, OTHOCAWMECS K Kraccy
CTaHOApTHbIX KayeCTBEHHbIX 3ada4 no usydaemonm Teme. KonnyecTtso
peLlleHHbIX 3a4a4 3aBUCUT OT YPOBHSA MOArOTOBKM YYalLMXCs, UX CIIOBapHOro
3anaca, opaTopCKUX YMEHUN 1 T.4.

OBnageHve MeTodaMu pelleHuMs Takoro Tuna 3agad cnocobcTByeT
POPMUPOBAHNIO  CAMOCTOATENBHOIO  MbILSIEHNS  yYalMXCA W SBMsieTCH
rnasHbIM 3Tanom B nogrotoske K THO® (TypHUP tOHbIX puasmkos). Camun 3agaHnd
THO®, TpebyloT OT yvalmMxcs YMEeHUs NpUMEHATb BECb HAKOMIIEHHbIN OMNbIT MO
peLleHno 3agad MU, COOTBETCTBEHHO, MO (POPMYNMPOBaHMIO CBOEWN MO3NLUN B
xo[e 3almTbl pelleHnsa B popme goknaaa.

CnegylowMm warom noaroToBKN SABMSAETCA Nepexod K peLleHuIo Lienoro
Habopa cTaHOapTHbIX 3aday, MNO3BOMAKLWMX Yy4allemycs oTpaboTtatb [0
aBTOMatMama BeCb CrMeKTp MpPUEMOB, peanuaylowmnx MOCTaBMEHHYO LUEnNb.
YOoayHbiM  ABNAETCA BapuaHT CoAepXaHwa CTaHOapTHbIX 3agady  yCcrnoBun,
3aJaHHbIX B HedaBHOW (popme. Hanuuume Takmx HEeABHbIX YCMOBUW O3HavaeT
3aZlaHne HEKOTOPbIX BENMUYNH KOCBEHHbLIM MyTEeM.

OcBouB pelleHVe cTaHOapTHbIX 3aJad, yyYalwunuca MOXEeT nepexoauTtb K
pelweHno 3agad Cc gocTtpamBaemMbiMM yCrioBusiMWU. Ha 3ToM 3Tane MOXHO
paccmaTpuBaTb 3aJayn C BapuaTMBHO [OCTpauBaeMbiMu ycnosusimu. [lpu
peLLeHnn 3agad 3Toro TMna yvalmmnca cTout nepes BolbopomM: emy HeobxoanmMo
NpoaHanuM3MpoBaTb BO3MOXHbIA Habop HeobXo4MMbIX BapWAHTOB YCMOBUS
3aa4yv N pelwnTb ee ANs KaXKaoro criyvas.

[Mpn pewweHun 3TOro knacca 3agady y pebeHka HPOpMUPYHOTCA HaBbIKK
pa3paboTku pusndecknx mogenen. ATo ymeHue ABNseTcss OCHOBOMoOMaraLwmm
ANa nepexoja K pelleHno 3aad — oueHoK. Takon nepexon siBnsieTcsl Becbma
OTBETCTBEHHbIM, TMOCKOMbKY 3afayn-oueHKkn npeactaBnawT cobon camblv
CNOXHbIN BUA, 3agad, Tpebyowmin OT ydalwmxcs NpMMEHEHNS BCEro apceHana
HAKOMMEHHbIX HaY4YHbIX WM MPaKTUYEeCKUX 3HaHwWi. [Mpu pelleHun 3agad 3Toro
BMAA HeobXxoAMMO npoaHanuManpoBaTb CUTyaLMlO, OMUCAHHYH B YCMOBUM,
cosgaTb (PM3NYECKyto Moerlb CO CTPOro OrpaHUYEeHHbIMU paMKamu, Ha3HauYnTb
KONMMYECTBEHHbIE YCMNOBUA U MEPENTU KONMYECTBEHHOMY OMMUCaHWUIO npouecca.
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YyeT BCcex BO3MOXHbIX (PaKTOPOB MOXET CYLIEeCTBEHHO 3aTpyaHWUTb npouecc
pelweHnss 3ajayv, caenaB ee  CUWKOM rpomMo3gkon. Ytobbl aToro He
npoucxoguno, cregyet ob6paTuTb BHMMaHME YYyalMXCs Ha OUEHOYHble
3Ha4YeHNd MNonpaBoK, MOABNAKLWMXCA B pes3yrbTate yyeta TOro WM UHOro u3
drakTopoB. ECnn 3Ha4YeHust aTUxX nonpaBoOK AOCTATOMHO Marbl MO CPaBHEHUIO C
pes3ynbTaToM, TO UX YYMUTbIBaTb NPU SaNbHEWLEM peLLeHNN.

Ocoboe BHUMaHMe y4yawmxca cregyetr obpatuTb Ha  3agayu
npakTuyeckoro xapakrepa. [lepes yYeHUMKOM MOXHO MOCTaBUTb UeNb —
NPOBEPUTb peLLleHMe TeOopeTUYEeCKOW 3afaynm Ha npakTuke, paspaboTas,
CNNaHMpOBaB U OCYLLECTBMB 3KCMNEPUMEHT. VHbIMK CnoBamu, YYEHUK OOSDKEH
YyBCTBOBATb CBA3b MEXOYy TEeOpeTUYeCcKoM U npakTU4eckon 3agjadvamu. Takas
CBsA3b [MO3BOSMISIET MPOBEPUTL HA MpPaAKTUKE pesynbTaTbl, KOTOpble Oblnn
NOSly4eHbl MPU TEOpPEeTUYECKOM peLleHuM U, BO3MOXHO, HaWTU HETOYHOCTU
peweHns. Kpome Toro, Takom noaxon nossonseTt popmupoBaTh npencraBneHmne
Yy yyalmxcs 0 pusmke Kak ecTeCTBEHHO-Hay4YHOW OUCUUNIIMHE, €ANHCTBEHHbIM
KpUTEpMEM UCTUHHOCTU KOTOPOW SIBNSAETCS IKCMEPUMEHT.

Peanusauma wngen npobnemHoro obydeHuss B pamkax THOD Tpebyet
aKTMBM3aLUMM TBOPYECKOro NoTeHumMana Kak yvawmxcs, Tak n yuntenen. Paborta
C MUCNOSib30BaHMEM METOAOB MPOob6neMHOro obyyeHus B paMkax nogroToBKWM K
THO® HeceT B cebe HECKONbKO METOAUKO-ANOAKTUYECKUX Lenen:

— MOCTOsIHHagA paboTa Hag pelleHneM HeTpuBManbHbIX 3aga4 doopmMmmpyeT

MbICSTIUTESIbHbIE HaBbIKM Y4YalUMXCHA, MO3BOMAA MOCTENEHHO OCBauBaTb
BCe 3Tarbl MONCKOBOW AeATENbHOCTM N NOMb30BaTbCA OCHOBHLIMU ee
MEeTOAMKaAMMU;

— BblpabaTblBaeT YMeEHMe y4allerocs WuCnonb3oBaTb BCHO BO3MOXHO
HeobXxoauMyl0 WMHOPMaUMIo, KOTopad €CTb B €ro pacnopsiKeHuu
(6ubnnoteyHbIn OHAO, KOMMbIOTEPHblE ceTn U T.4.). [locTosiHHas
paboTa ¢ nyyqwunmm obpasuamm nuTepaTypHOro n Hay4yHoro TBOpPYECTBa,
obpalleHne K WUCTOKaM KynbTypbl W nuTepaTypbl, MU3yvyeHne paboT
BblOAKOLLNXCA YYEHbIX MUpa, POpMUPYET NUYHOCTL pebeHka, pa3BuBas
KyfbTYpY €ro peyum v MbICIu.

Kak cBuaeTenbCTByeT Hawl OnbIT, NPUMEHEHWE MeToaoB NpobnemMHoro
00by4eHMs1 Ha ypokax (bu3nKu npu NOArOTOBKE YYalUMXCA CpefHEen LKOSbl K
yyactmio B (puUaMYecknx TypHUpax pasBuMBaeT MO3HaBaTENbHbIN WHTEpPEC
yyalmxcs, CNoOCOOHOCTb CaMOCTOATENTIbHO MbICIIUTb, CAMOCTOATENBHO NONyYaTb
3HaHUS, pasBMBaET WX TBOPYECKME CMOCOOHOCTM, MOBbILWAET MOTMBAUUIO K
N3yyeHnto onsnkmn, GopMMpPYeT UHTEPEC YyYaLLMXCS K CMEXHbBIM AUCUUMNINHAM,
AaBasi TONYOK K BCECTOPOHHEMY pasBuTuio. lNpu aTom, yyalumecs osnagesaroT
pasfnnyHbiIMM METOOdaMU peLlleHus 3agad; yBenuumBalT O0O6BLEM 3HAHUW O
PU3NYECKUX SBMEHUSAX, 3aKOHaX, TeopusiX; pasBMBAOT CMOCOOHOCTL W
FOTOBHOCTb K CaMOCTOSITENIbHOMY W HEnpepbiBHOMY W3YYEHUIO  (PU3IMKM,
AanbHenwemMy camoobpa3oBaHNIo U1 CaMOCOBEPLLEHCTBOBAHMIO.

Takum obpasom, yuntbiBas BCe NEPEYNCIEHHbIE MOMEHTbI, B pe3yrnbTaTe
nony4Yyaem TBOPYECKYH, rAPMOHUYECKN Pa3BUTYIO NIMYHOCTb pebeHka, roToByHO K
CaMOCTOSATENIbHOW AeATENTbHOCTM.
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BuKopucTaHHA AKiCHMX Nnpo6neMHuX 3agav
OnA pO3BUTKY TBOPYUX 3AIOHOCTEN YUHIB

[Monko 3os [puropisHa,
Oxmupcbka 3azarnbHoocsimHs wkona I-11l cmyneHie Ne 8
OxmupcbKoi MicbKoi padu

TBOpUICTb — NPOAYKTUBHA popmMa aKTUBHOCTI M CaMOCTIMHOCTI NIOANHMN.
Ii pesynbTatoMm € HayKoBi BiKPUTTS, BUHAxXOAW, CTBOPEHHS HOBUX MY3UYHUX,
XYOOXHIX TBOpPIB, PO3B’AAi3yBaHHA HOBWX 3aBhaHb Yy npaui nikaps, BYMTENS,
XYOOXHUKA, IHXeHepa TOowo. TBOPYICTb — MCUMXONMOrYHO CKNagHUM npouec.
Y ueHTpi Moro — ysBa, HaBKOSIO Hel 3afdisHi iHWi MNCUXiYHi npouecwu: yeara,
NamM’aTb, MUCMNEHHSA, AKI BUABNAIOTLCA B TUX 3HAHHAX, WO € B NOOMHU. YsBa
AOMNOBHIOETLCA 34IOHOCTAMM | BMiHHAMU. DOpPMYBaHHA M PO3BUTOK TBOPYMUX
30i0HOCTEN Y4HIB BUCTYNaKTb CbOroAHI OAHIEHD 3  akTyanbHUX npobrem
YKpalHCbKOI cuctemm ocBiTW. [lpouecom po3BUTKY TBOpPYMX 34iOHOCTEN Aiten
Tpeba ynpasnaTu.

Benuknin  HimMeubkun  pisuk  Anbbept EWMHWTENH  HaronowyBsas:
«lMpaBnnbHO HaB4yae TOW, XTO HaByae€ UikaBo». Ha cydacHoMy eTani po3BUTKY
OCBITW LA Te3a 3anuaeTbCHa OyXKe akTyarbHOK. AKe, SKWO YYHIO He UikaBo
BMBYATU NpeameT, pesynbTaTy, SSIKOro OYiKye BUMTESNb Bif HABYaHHS, HIKONM He
oyne. Nepen KOXHMM NegaroroM CbOroAHi noctae npobnema: «Ak 3auikaBuTu
y4yHA? FAKy bopMy HaBYaHHSA Kpalle BUKOpPUCTaATM ONS Uboro? Ak 1I npaBUibHO
opraHizyBatn?» LWo moxe Oyt CcTMMynom OO MEeBHOro BuAy AiANbHOCTI?
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Hanbinbw 3Ha4MMnm, HanbinbL Ailo4YNM | e(PEKTUBHUM BHYTPILLIHIM CTUMYIIOM €

nNparHeHHs 0 Mi3HaHHS HOBOrro, 3aCHOBaHE BMHATKOBO Ha iHTepeci 40 npeameTa

nisHaHHA. Wo6 mucrneHHs noyano npautoBaT, fOAMHY HEeobXigHO 4YMMOCh

BpasnTK, 3a1MBYBaTH, BUKITMKATK PO3rybreHicTb.

BuknukaTtu 3gMByBaHHSA YYHIB MOXHA, MPOMOHYHOYN IM AKICHI 3aBAaHHA Ha
pi3HMX eTanax ypoky. [Jobipka Takux 3aBaaHb HaBedeHa HMXKYeE.
OnHamika

1 Ha orpaHeHy cKnsiHKy MoKnactu ¢aHepHy AOWKY 3 A0CTaTHbO BaXXKUM
BaHTaxeMm (rmpa 10 «kr) i 3anponoHyBaTU yYHAM [aTu BigNoOBigb Ha
3anuTaHHsA: «Yn posiB’eTbCs CKNSHKA, AKWO CUMbHO YOAapuUTM MOJSIOTOK MO
rmpi?»

Bignosigb. Ockinbkn rmpst iHepTHa, Ans po3bmBaHHA CKNAHKW yaapiB no
rMpi 3amaro, a pesynbTaT MOXXHa NnobadunTu Nicna nposegeHHsa gocnigy.

2 [losicuTn mMpto 1 Kr HaA HUTUI, a iHWY HUTKY NpuegHaTtu 3HmM3y. Cnutatm y
aiten, wo éyae, AKWO NOTArHYTU Pi3Ko, i Wo Byae, AKLWO NOTArHYTU NiaBHO.

3 [Hocnig: ckneunte i3 WMAaTOYKIB raseTHOro nanepy wupuHow 2-2,5 cm aea
Kinbug. MigBicbTe X Ha ne3ax HOXiB. Ha Kinbus noknaaite 4OBry AepeB’siHy
niHinky (= 1 m). 3anuTtaHHa 0o y4qHiB: «lo cTaHeTbCs, SKWO pi3KO BOAPUTU
MeTaneBuUM CTEepPXXHEM MocepeanHi NIHINKN? ».

Bignosigb. JliHinka 3namaeTbCsl, a naneposi KinbuUs 3anuaTbCs Winumu.

4  Yomy nig yac nponositoBaHHA Byp’aHW cnig BATArath i3 rpyHTY MNOBIMBHO,
YHUKaK4M pUBKIB?

Bignosigb. KoxHe Tino iHepTHe, ToMy, wo® BupBatm  Oyp’'sHn 3
KOpPiHHAM, Tpeba HagaTh IM MOXNMBOCTI HabpaTu LWBUAKOCTI.

5 5K nosicHuTW, WO nogvHa, sika 6iknTb, CRITKHYBLUUCH, Nagae B HanpsMi
CBOrO pyxy, a JnwauHa, sKka KoB3ae Mo Ibody, nagae B Hanpsi,
NPOTUNEXHOMY HaNPSIMKY pyxy?

Bignosigb. Tino HamaraeTbcsa 30epertu CBOK LUBUAKICTb CTanoko.

6 Ha gymky ApicTtoTens, cuna — npudnHa pyxy Tina; SKWwo BiACyTHS cuna, Tifo
Hepyxome i Tiflbkn Hepyxome. YoMy X ToAi M'a4 NpOJOBXKYE pyXxaTUCs, KOMnm
Aist pyKu, WO npmusesia Noro B pyx, NPUNUHAETLCA?

Bignosigpk. Nepiunit 3akoH HeoTOHa — TiNo NPOAOBXYE PyX 3a iHepLIEtO.

7  KocmiyHui kopabenb, wo npsmye i3 3emni Ha Micsiub, NPOMLLIOB TOYKY, Ae
npuTaraHHsa obox Tin ogHakoBe. Yn Ti cami NpMYMHM HEBAromMocTi Kopabns
A0 i Nicns uiel TOYKN, AKLWO ABUNYHU BUMKHYTO?

Bignosigb. Hi. Y nepwomy Bunagky HeBaromicTb — pesynbTaTr nagiHHA
Ha 3emnto, y gpyromy — Ha Micsaup.

8 [ns BWUroTOBMNEHHA METPOBWUX BaniB — CYUIIbHOrO i MOPOXHUCTOrO —

BUTPATUNM OAHAKOBY KiSIbKICTb MaTepiany. AK1Min 3 HUX MiLHILLWA?
Bignosigb. NopoxHuctni.

9 Bci Tina Ha nosepxHi 3emni maloTb Bary. A 41 mae Bary cama 3emna? A
3emMns sk nnaHeTa B 06epTaHHi HaBkorio CoHua?

Bignoeigb. 3emni MOXHa npunucatu pisHe 3HAYEHHs1 BarM, a came
CTINbKWU, CKiNMbKNM Ha 3eMrni Tin, 3 AKMMWU BOHa B3aemMofie. AK nnaHeTa —
cynyTHUK CoHus — 3emnga HeBaroma.

10 [pu BUBYEHHI nNepLIOl KOCMIYHOT LWIBMAKOCTI MOXHA TaKoX MNOBIOOMUTU
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YYHAM PO APYry KOCMIYHY LUBMAKICTb i 0BroBopuUTM NUTaHHA, NOB’A3aHe 3
NOBTOPEHHAM BIAHOCHOCTI pyxy: wWo nerwe: gonetitn go CoHus, 4n
NOKNHYTU COHSAYHY cuCTEMY?
Bignosigb. 3’icoByeTbcs, WO nerwe BUMETITM 3a Mexi CoHAYHOI
cuctemun — Tpeba matn WBKMAKICTb NPpMbAN3HO 12 KM/C BigHOCHO 3emni,
Ta we 3emnda netutb 3i weBugkictio 6inga 30 km/c. AKWwo 3anycTtutu
KOCMiYHMIA anapaT B NOTPIOHOMY HanpsMKy, LWBWMAOKOCTI LOAAaloTbCs i
oTpumyemo 42 km/c. Llboro pgoctaTtHbo, LWO6 NOKUHYTU COHAYHY
cuctemy. A ana nonboty Ao CoHusa Tpeba BCbOro-HaBCbLOrO 3racuTu
weuakicte pyxy 3emni (30 km/c), a gani kKOCMi4YHMIA Kopabenb cam Bnage
Ha CoHue. Pe3ynbTaTt HecnogiBaHWUN.
ABTOMOBINb pyxaeTbCa MO CRM3bKin Aopo3i i, Wwob nogonatn nepeLukogy
BoAiN 36inblUye NogaHHA rasy Tak, WO Koreca nNpoKoB3ykTb. UM BapTo ue
pobuTn?
Bignosigb. Hi.
AKi WHYPKNM Ha 4vepeBukax — OGABOBHSHI YM LLUOBKOBI — Binbll CXWUMbHI 40
CaMOpO3B’sA3yBaHHSA?
Bignosigb. LLoBkoBi, 60 y HUX MEHLLMIN KOediLieHT TepTA.
HaBilo CMUYOK CKPUNKK HAaTUPaKTb KaHidonno?
Bignoeigb. LLo6 nokpawumtn 34yenneHHsa 3i cTpyHamu. Lle Bnnueae Ha
AKICTb 3BYKY.

ApximepoBa cuna. [NnaBaHHSA Tin
Yomy 3anisHun UBAX y BOAi TOHE, @ BaXXKUW NanHep — Hi?
Bignosigb. O6’emMHa ryctuHa.
Yomy kapTonnunHa TOHe Y NpiCHi BOA 1 nnaBae Y COSNOHIN?
Bignosigb. 'ycTuHa kapTonni 1 CONIOHOT BOAM Make OQHAaKOBI.
Tuck
«4Y1 MOXHa ronkoro NpobuTn MOHETY?»
Bianosigb. AKWO B3STM HEBENUKY FONKY i BCTABUTKU 1T B KOPKOBY MPOOKY
Tak, Wwob roctpui KiHeub rofiku ©yB Ha PiBHI HMXXHBLOIO Kpak NpPo6Ku.
Akwo iHWKA KiHeub BUCTYnae Hag npobkok — Koro cnig Bignamatu
nnockorybusamMmm), noTiMm NocTaBUTU NPOBKy Ha MOHETy, sKy cnig
MOKNacTu Ha gepeB’sHUn BPyCcoK Ha CTiMKin onopi Ta pi3ko BAapuTK A0
npobui monoTkom. [Mpn LbOMYy MOHETaA NPOBMBAETLCS.
Y BIiZOMOMY LMPKOBOMY TPIOKOBI apTUCT NdArae Ha [OOLWUKY 3 uBsxamu. Y
SKOMY BUMNAAKy BiH BigdyBae MeHLWNN Binb: Konu uBaxiB GinbLlue 4yn MeHwe?
BignoBigb. binblie, Toai TUCK MEHLLNNA.
Ak nognHa moxe 36inblUMTN TUCK Ha NiASory, Ha siKin BOHa CTOITb, YABIYi?
Bignosigb. CTaTn Ha ogHY Hory.
Ak Tpeba HakavaTn pyTbonbHMA M’'a4 ans rpu: a) 6ocummn Horammn abo B
M’AKOMY B3YTTi; 6) y TBepanx bytcax?
Bignosigb. Y Bunagky a Tyriwe, HixX y Bunaaky 6.
YoMy nTaxm MOXyTb NiTaTh, Xo4a Y HUX TeX € KICTKN?
Bignosigk. KicTkn y nTaxa HarnoBHEHI He KICTKOBMM MO3KOM, a MOBITPSAM.
Yomy 6axkona v komap CBOIM XKarfoMm FIerko NPOKOSOTh LWKipY CroHa?
BignoBigb. ToHKe >Xano manow Cunow 34aTHe CTBOPHOBATU BENUKUN
18
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TUCK.
Pyx Tina nig KyTomMm o ropu3oHTy
Uy moxe Tino, Kinbka pasiB KNHYTe B OAHIN NSOWKMHI Nig Pi3HUMU KyTaMun O
FOPU3OHTY, NOTPANUTU B OOHY 1 Ty camy TOYKY 3emMni?
Bignosigb. Tak, AKWO Moayni no4aTkoBUX LWBUAKOCTEW PIi3HI N KyTU
KNOAHHA OOMOBHSAMbHI.
Pob6oTa. 3akoHu 36epeXeHHA eHepril Ta imnynbcy
U MOXYTb Pi3Hi (Pi3nyHi BENNMYMHN MaTU O4HAKOBI OAVHMLI BUMIpHOBaAHHSA?
Bignosigb. MomMeHT cunu i poboTa, TUCK i MexaHiyHa Hanpyra,
YKOPCTKICTb | MOBEPXHEBUN HATS.
[1Bi KOMaHAM CNOPTCMEHIB NEPETAryloTb KaHaT. YoMy OOpIiBHIOE TXHS MOBHA
poboTa?
Bignosigb. AKWO He 3pywaTtb 3 MiCUS, TO HYM0. AKWO OoAHa 3 KOMaHA
3pyWwnTb 3 Micus, TO NPOTArOM Maroro nNPoMiXKy 4Yacy 3MiHOK MoAynis
CU MOXHa 3HexTyBaTU. A OCKISIbKM CUNW PiBHI | NPOTUNEXHI 3a
HanNpPsMoM, TO poboTa 3a Manuu MPOMIDKOK yacy
AA=F,,-A8+F,,-A§ = (—F+ F)-A3 =0.
MapallyTCT PIBHOMIPHO CMyCKaeTbCs Ha napaluyTi. Moro kiHeTuyHa eHepris
cTana, a noTeHuianbHa BeCb 4Yac 3MEeHLWYETbCHA. YN BUKOHYETLCHA B LibOMY
BUNALKYy 3aKOH 36epexxeHHs MexaHiuHOI eHeprii?
Bianosiab. Hi, 60 YacTuHa eHeprii NnepexoAunTb Y BHYTPILLHIO
PakeTta nigHimaeTbcs Bropy. i noTeHuiansHa eHepris 3pocTtae, KiHeTU4Ha
TeX. UM He nopyLLyeTbCs B LLbOMY BUNAAKy 3aKOH 30epexxeHHs1 eHeprii?
Bignosigb. Hi, 60 cnctema He € 3aMKHEHOI — MPaLOTb ABUTYHN.
HatdaryBaHHS TATMBM nyka TpmBaso 5 ¢, a 1l 3BOPOTHUN pyX — NULLE YacCTKU
cekyHau. Yun Bignosigae Le 3akoHy 36epeXXeHHsA eHeprii?
Bignosigb. Tak. TyT gicTaemo BurpaLl y NoTY>KHOCTI, a He B poboTi.
Yomy Big NpsMoro ygapy Kyrnakom 3you noguMHu MOXHa BUOUTK, ane B TOW
e Yac BaxkoaTneTun 34aTHi 3pyLmMTn 3 MiCUA NOTAr, TPUMaroyYn MOTY3KY B
3ybax?
Bianosigb. PisHnn yac aii cunu.
Homy KillKka y MOMEHT NnajiHHA 3aBXan NpU3eMnaeTbca Ha fiann?
Bignoeigb. BMkOpNCTOBYHOUM XBICT i 3aKOH 36epeXXeHHs iMnyrbey
Yomy ntogmHa Moxe B6irt o TOHKOMY Nboay i HE MOXe CTOATU Ha HbOMY He
NpOoBasnoYnUCLH?
Bianosigb. PisHun yac aii cunu.
MexaHi4yHi KONMBaHHA
Ha cepeguHi o3epa nnaBae m'ady. LWo6 BiH npubnuamesca go 6Gepera,
XJIONYUK CTBOPKOE Manuyukow xBuni. Ym pocdarHe BIH TakMMu  OiaMu
nocTtaBneHoi metn?
Bignosigb. Hi, XxBuNi nepeHOCATb e€Heprivo, ane He nepeHoCcAaTb
PEYOBUHY.
Ak BUMIpATN Macy KOCMOHaBTIB Y HEBAaromMocTi?
Bignosigb. [llpuBectn y B3aemopgito i3 Tinom Bigomoi mMacu i 3a
OAEPXXaHUMN TMPUCKOPEHHAMM  BU3HAYUTUM Macy abo BUKopUCTaTu
KOCMOHaBTa B SIKOCTi BaHTaXy AnS NPYXUHHOrO MasTHUKA.
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[leTanb MawmnHM HaBaHTaxeHa cunoto F. Aka aia HebesneyHiwa: cTanoi 4m
3MiHHOT CUNn?

Bignosigb. 3MiHHOI.
AKMM YMHOM NaciYHUK 3a 3BYKOM 6)KONM AOCUTb TOYHO CyaUTb NPO 11 YCnixXu
y 36UpaHHi HeKTapy i NUIKy KBITiB?

Bignosigb. 3BYK CTae rnyxiwunm.
Un mMoOXHa Ha MOpPO3i KOPUCTYBATUCb MY3UYHUMMU IHCTPYMEHTaMK, SKi
HacTpoloBann B TeNiN KiMHaTI?

Bignosigb. Hi, wBMAkKicTb 3BYKY 3anexuTb Bi TemnepaTypu.

Fippo- Ta aepoamnHamika
Ak BurigHiwe nitaky 3nitatu: 3a BITPOM, KOSIM BiH AME B «CMUHY», Y NPOTU
BiTPY, KONK BiH AME B «Nob»?
Bignosigb. B «nob», npn uboMy TUCK Mig Kpunom Oyae Ginblinm, Hix
Hag HUM.
3 SIKOK0 METOI B MOXEXHOro 6paHacnonTa NocTynoBO 3BYXYETbCHA BUXIOHUN
oTBIp?
Bignoeigb. B pyxomMux piguHax 3i 3MEHLIEHHAM diameTpy Tpyou
3MEHLUYETLCS | TUCK, a WBUOKICTb PYXY PiAWHM MPU LbOMY 3POCTaE.
Y300BX MICbKOI BYnuLUi AMe CcurnbHUA BiTep. Ak Byae pyxaTucb NOBITPSA Ha
nepneHanKynapHuUX Bynmuax?
Bignosigb. [Jo uiei Bynuui.
OcHoBu MKT
AKWO nig pykow HemMae CBUHLUEBUX UMMIHAPIB, | MM HE MOXEeMO MnokasaTtu
aocnig i3 NpuTAraHHAM MOJSIeKYSl, TO MOro MOXHa 3aMiHUTKM Takum: Ha
Tapinky Hanvnu i weuako Bununu Bogy. loTiM Ha Hel noknanu wmaTok
Mura i, CUIbHO MNPUTUCKAKYM MOro OO0 Tapifiky, Kinbka  pasiB Moro
npoepHynu. Lo BinbyaeTtbces, skwo 6pycok novatu nigHimaTtu Bropy?
Bignosigb. Tapinka nigHiMaeTbca pa3omM 3 MUIIOM.
U MoXXHa cTBEpO)KyBaTH, LLIO BCI Tifla B NpUpoai CKnagarTbCs 3 MOJSIEKY!, a
MONEKYNN — TifTbKK 3 aTOMIB?
Bignosigb. Hi. ¥ meTanax 30BCiM HeMae MOSIEKYSl, @ € TiflbKn WOHWU i
BifibHi enekTpoHu. Monekyna kyxoHHoi coni NaCl Tex cknagaetbcsa 3
MNOHIB.
Mpn BMBYEHHi apiabaTHoro npouecy: £k BigomMo, Tenne noBiTps
niginMaeTbcsa Bropy. Homy X Tofi BUCOKO B ropax 3aBXan XOrnogHo?
Bignosigb. BukoHyeTbca poboTa No po3wmnpeHHo rasy 6e3 ogepxaHHA
Tenna 330BHi, B LLbOMY BMMNaAKy BHYTPILHA eHepris 3MeHLYETbCS.
Yomy pubanku, ki BUXOAATb B MOpe nNig BIiTPUOM, BUpYyLWalTb Ha
pnBOMOBM0 BHOYI, @ NOBEPTAOTLCS BAEHL?
Bignosigb. KoHBeKLUis1 NOBITPSA HanpasfeHa BHOYI 4O MOpsi, @ BOEeHb — A0
CyLUi.
BnacTtuBocTi noBepxHi piguHu
YUomy Opusku, WO po3niTaloTbCa MNpyM NagiHHi MacuMBHMX Tin y BoAy,
HabupatoTb cchepnyHoi opmn?
Bignosigb. bpn3kn 3MiHIOIOTE CBOO hopMy Tak, Wwob iX noBepxHa byna
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MiHiMarnbHO, a ue — cepa.

[Ansa Yoro nicnsa nociBy LYKPOBUX BYPSIKIB KOTKYHOTb I'PYHTU?

Bignosigb. KoTKyBaHHS, YLLINBHIOOYN T'PYHT, 3BY)XYE Kaninapu, 4um

noninwye nigHiMaHHSA BOMOMM 3 MMUOMHHMX LWapiB I'PYHTY Y BEpPXHi, e

NPOPOCTAE HACIHHA.

[MepebyBatoum HagBoOpi B MOPO3HMA A€Hb, MW MOXEMO  cnocTtepiratu
«napy», Wwo nae 3 pota nogen. Lo mn 6aummo Hacnpasai?

Bignosigb. KongeHcauito Tensioro BMANXyBaHOro NoBITPA Ha XONOAi.
«lMNoBepxHEBUIN HATAMN MOXHA NPOAEMOHCTPYBATH Tak: Y rnmMboKy nocyaunHy
HanUTU BOAM i KMHYTU Ha 11 noBepxHio 8-10 cipHukiB. KanHytn B UEHTp
Tapinkn Kinbka Kpanenb Muo4oro 3acoby. Yomy CipHMKM  LLIBUAKO
pO3X0aAaTbCA 40 KpaiB?

3aKoHU TepMoANHaMIKKN
Un icHye Tennosun OABUryH, LLO Npauoe, He 34INCHIOYM LNKIIYHUA npoLuec?

Bignosiab. Tak. BorHenanbHa 36pos.

Akwo B3sTM xoda 6 niTpoBy 6aHKy, HanuTu NOBHY 6aHKy BOAW, B3ATU
ManeHbKUA KUMATUNBHUK (BIH NOBUHEH J0CAraTv TiflbKWU MOMNOBUHN BaHKK),
BBIMKHYTM MOro Ta 3akun'satutu Bogy. Yu MmoxHa byne TpyuMaTtmuca HUXKHBLOT
YacTuHu 6aHKkn?

Bignosigob. Xo4ya Boga KUMUTb, MOXHA CMOKIMHO TPMMAaTUCS 3a HWXKHIO

YacTuHy 6aHKM — xonogHa Boda He NigHIMaeTbCs CaMOBINbHO Bropy, Tak

SIK BOHA BaXya 3a rapsiyy, a rapada He OnyCcKaeTbCA BHU3 MO TiK Xe

NPUYMHI.

Yomy B KabiHi KOCMIYHOro Kopabnisi BeCb Yac NpautooTb BEHTUNATOPNU?

Bignosigb. BumylueHa koHBekuiq.

EnektpuyHe none
Konu kpanni pignHn MoxHa HagaTtu Oinblwinin 3apag — y HarpitoMy cTaHi ym
X0SI0gHOMY?

Bignosigb. Y xonogHomMy, 60 KoediuieHT NOBEPXHEBOrO HATAry PiavHM

Ginbwun, i 6Ginbwa cuna CTUCKY pigMHW B Kpansfi, sika npoTugie

€enNeKTPUYHIN Cuni BiLTOBXYBaHHS.

AK NOBMHHI NTU  CUNOBI NiHIT €NeKTPMYHOro Nons, Wob ToYykoBUW 3apsag Y
HbOMY nepebyBaB Yy CTilKi piBHOBA3i?

Bignoeigb. Cunosi niHii NOBUHHI CXOAUTUCb Y TOuUi, B SIKYy BMiLLEHO

3apsag. Lle Hemoxnneo, 60 cunoBi NiHil NOYNHAKTLCA HA MO3UTUBHUX i

3aKiHYYIOTbCH Ha HeraTMBHUX 3apsidax.

Un 3aexanm poboTta cun enekTpuyHOro nonsi no 3aMKHYTOMY  LUSISXY
AOPIBHIOE HYMO?

Bignosigb. Hi, y Bunagky cun tepTtsd, npMpoaa Skux enekTpuyHa, ane He

enekTpocTaTuyHa.
3apsag npoBigHMKa OOPIBHIOE HYMO. UM MOXe MaTu eneKkTpuUdHy eHeprito
Len NpoBiaHNK?

Bignosigb. Tak, 4€KWO [0 He3apamLKeHOro npoBigHWKa MigHeCTn

He3apsKeHe Tino, TO Ha MNPOBIAHWKY 3apsau Nepepo3noinATbCs Tak,

LLIO HaBKOMNO HbOro Oyae enekTpuyHe none, sike MaTtume BiAMIHHY Bif,

HYNSA eHeprito.
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MocTinHUN eNeKTPUYHUN CTPYM.
EnekTpnyHMM CTPYM Yy pi3HUX cepeaoBuLLax
LLlo cTaHeTbCca 3 ONOPOM CTarnbHOI APOTUMHU, AKLLO 1T PO3TATHYTH?
Bignosigb. 36inNblUMTLCS 3a paxyHOK 30iNbLUEHHSA JOBXMHU | 3MEHLLEHHS
MAOLL.
Ake gaBuUWe enekTpooMHaMIKM Haragye sBuLle BUNApPOBYBAHHA 3
MONEKYNAPHOI di3nKn?
BignoBiab. TepMoenekTpoHHOI eMiICil.

YoMy KOpOHHWUW po3ps[ CNOCTepiraeTbCsa Ha MNPOBIOHMKAX MNepeBaXXHOro

Marnoro nepepisy?

Bignosigob. KpuBn3Ha noBepxHi TakMX MNPOBIAHWKIB BenuKa, Ha HUX
BUHUKAIOTb MOTYXHI 3apsgn, a OTKe — HeOOHOPIOAHOCTI eNieKTPUYHOro
NOJIs 3 BENUKOK HanpyXeHiCTH.

MarHiTHe none

Y pocnigi Epctega mMarHiTHa CTpinka He NPUTAryeTbCA 00 NPOBIAHMKA | He

BIiALITOBXYETbCA Bi HbOro, a nuuwe noBepTaeTbCd. fAkKa BaXXnmea

0COBMMBICTb NiHIN MarHiTHOro NOJIst BUNIMBAE 3 LbOoro dakTy?
Bignosigb. Buxposun xapakrep.

Homy «nongapHi canBa» CNoCTEPIraeTbCA NepeBaXkHO Y MONAPHUX panioHax?
Bignosiab. 3apsamkeHi YactuHkm Big CoHus Habnwkaruucb Ao 3emni
3a3HatoTb Ail MarHiTHoro nonst 3emni. Ti 3 HUX, WO HanpsiMrieHi Ao
MarHiTHMX nontociBe 3eMni, pyxawTbCsA Mauxke B3LOBX JiHIA iHOYKUIT
3€MHOr0 MarHiTHOro nond, OMUCYHYM HaBKOMO HUX TBUHTOBI MNiHIT i3
3MeHWweHHaM pagiycy. [lpy UbOMYy BOHM IHTEHCUMBHO WOHI3YIOTb
MONEKYNn MnOBITPSA, 3YMOBMOKYM UMM CBIiTIHHA. bina ekBaTopa X
YACTUHKN HaOXoOAaTb Mamke nepneHANKYNapHO NiHIAM MarHiTHOro rnons,
BiAXMNATLCA HAM BOIK | HE BUKITMKAKOTb CBITiHHS.

BepTukanbHU  3ani3HnMi  UMNIHOPWUK, NIiOBILLEHWW HaA  OMHaAMOMeETpI,

HamarHiTunuM Tak, wob Moro niBHiYHWMIA nontoc 6y 3Bepxy. LinniHapuk

PO3MICTUIIM Ha OOHAaKOBIN BIACTaHI Bi4 ekBaTtopa: O4HOro pasy y MiBHIYHIN

niBKyni, Apyroro — y niBaeHHin. Konn nokasun guHamomeTtpa 6ynu GinbLui?
Bignosigb. lMepworo pady, 60 HanpsaMm cunu TsXKiHHA 30iraetbcs 3
HanNPsIMOM NPUTAraHHS LUUiHAPWKA MarHiTHAM nonem 3emni.

B akin Boai — xonogHin yv rapsidin — 3BuUYanHMA WTAbOBMA MarHiT MoXe

NiAHATY OiNbLLUNIA BaAHTaX?

BionoBigb. B xonogHin.
fBuile enekTpoMarHiTHOI iHAYKLil

HaBkono nposigHuKa 3i CTPYMOM BUHUKITO MarHiTHe none. Lo € mxepenom

eHeprii uboro nons?

Bignosigb. KiHeTnyHa eHepria pyxomMux 3apsaais.
EnekTpomMarHiTHi KOonMBaHHA

AKWOo B KOMO BMCOKOYACTOTHOrO 3MIHHOrO CTPYMYy HEBENUKOl Ccunmn

BBIMKHYTU ranbBaHOMETP MOCTIMHOIO CTpyMy, npunag He gikcye cTpym. Hum

3Ha4uTb L, WO CTPYMY B KOMi HEMae
Bignosigb. Hi, cepeaHe 3HA4YeHHA CTpymMy 3a Mepioq OOPIBHIOE HYIO,
ane mMakcumaribHe — Hi.
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Ak — nocnigoBHO 4YM napanenbHO — 3’egHadHi Mk coboto npoBoau
ABOMPOBIAHOI NiHil enekTponepenay?
Bignosigb. NocnigosBHoO.
EnekTpomarHiTHi xBuni

. L= . . .

Un moxe IHOYKUIA B MarHiTHOro nong, wo BMHMKaE BHaAcCNIAOK 3MIH 3 YacoMm
.=

Hanpy>eHocTl E enekTpru4Horo nong, 6yTVI cranot?

. . AE =
Bignosigb. Moxe, aKLio v const. [Npwn yubomy B= const.

Un Bigpi3HAETLCSA €nekTpoMarHiTHi BUNPOMiHIOBaHHA BibpaTtopa lepua |
3apsagy, SKum pyxaetbcs 3 JOBISTbHUM NePioaNYHUM 3MIHHUM NPUCKOPEHHSM
Bignosigb. Tak, BibpaTop BUNPOMIHIOE MOHOXPOMATUYHY XBWUIO MEBHOI
4YacToTW, TOA sIK 3apsaa — Habip XBUNb Pi3HNX YaCTOT.
Aki getani cyyacHoro pagionpurMmada BUKOHYHOTb POSib Korepepa npuimada
O.C.lMonosa?
Bignosigb. Pagionamnu i HaniBnpoBigHMKOBI Npunagu, siki NpauiolTb AK
pene.
HomMy aHTEeHM cUCTEM pPafiOMOBIIEHHA MOHTYIOTb Y BepTUKasibHIW MIOLMHI,
a TeneaHTEeHN — Y ropuU3OHTasbHIN?
Bignosigb. Lle NOsICHIOETLCA XapakTepom nonsipusadil pagioxsunb. Y

. = . .
TenecTtaHui BeKTop E KONMBA€ETbCA rOpU3OHTarnbHO, Yy pagliocTaHuin —

BepTMKarbHO.
Aky TemnepaTtypy nokaxe TepMOMeTp, BMiLLEeHUN B «abCOMOTHUNY BaKyyM,
AKLWO NoBn3y HeEMae HIgKUX oyKepen eHeprii?
Bignosigb. AGCOMOTHUI HyIb.
Ake NoxomKeHHs 030HOCdEPU, LLIO EKPAHYE 3EMHY MOBEPXHIO BiA 3rybHoi aii
LUKIOSIMBUX BUMPOMIHIOBAHb 3 KOCMOCY?
Bignosigb. Lle pe3ynbTar MOrMMMHAHHA BWUCOKOYACTOTHOI 4aCTUHMU
yIbTpadioneToBOro BUNPOMiHIOBaAHHSA aTMOC(epoto.
CiTnoBi xBuni
AK 3MIHUTLCA BUMNSA CNEKTPIB ANAIPaKUIMHOI peLliTKN, SKWO 11 3aHypUTn y
BOAOY?

Bignosigb. [JoBXMHa XBUIi 3MEHLLNTBLCS, CMEKTPU YLLINTbHATHCS.
Binbutuin npomiHb nonapudyetbcs noBHicTio. Konn BiH  yTBOplOE i3
3anomMmneHmm npomeHem Kyt 90°. Akmin KyT nagiHHS a BignoBigae LboMy
BUNAAKy?

Bianosigb.

S1TLE

m =tga=mn, a=arctgn, Age N — MNOKAa3HUK

3anOMITIEHHS.

EnemeHTN Teopii BiAHOCHOCTI

LLlo BigHOCHE B KflaCMYHOMY MPUHLMMI BiAHOCHOCTI ["aninesa: yac 4un npocTip?

Bignosigb. MNpocTip, Yac abcontoTHUN.

ATomHa Ta agepHa isuka

[MoACHITL, YoMy XiMiYHI BNacTMBOCTI aToMa BU3HaYalTbCHd B OCHOBHOMY
MOro 30BHILUHIMM aTOMaMu, a He BCIEK CYKYMHICTIO 1X y aTOMi

Bignosigb. EHepril XiMiYHMX peakuin gocaratoTb Kinbkox €B, ue 3aHagro

Marno, Wo6 3MIHUTU NOSNTOXXEHHSA BHYTPILLHIX €NTEKTPOHIB.
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74 Yomy aTOMM i30TONIB XiMIYHO LifIKOM TOTOXHi OAWUH OAHOMY?

Bignosigb. bo enekTpoHHI 0DOMIOHKM B HUX OAHAKOBI, a siAepHi cunn
KOPOTKOAItOYI | HE BNIINBAKOTb HA €NEKTPOHM.

75 Yomy pagioakTMBHI  €fieMeHTUM 3  MOPIBHSAHO  HEBENUKMM  nepiogom
niBpo3nagy He 3HWKNW 3a Yac iCHyBaHHA 3eMni, agxe agpa ix aToMiB BeCb
Yac NepeTBOPOOTLCS B iHLWI sapa?

Bignosigb. Bo BOHM nNpoOyKT padioakTUBHOIO MNEePEeTBOPEHHA iHLMX
eneMeHTiB 3 BiAHOCHO BENUKMMU nepiogamMmu nispoanagy.

76 Yomy cTpoHUin-90 3 nepiogom niBpo3nagy 25 pokiB € ogHUM i3
HanHebe3neyvHiWnx Ans nauHKM NPOAYKTIB a4epHMX BMBYXIB, xo4va MOro
KinbKICHUM BMICT BiQHOCHO HEBENUKNUIN?

Bignosigb. Matwun gocTaTHbO BESNIMKMW Mepiog niBpo3nagy BiH MOXe
AOBrMM Yac NPOHMKaATW B OpraHiam MguMHN | HAaKoNMYyBaTUCA Y KiCTKax,
BMMMBAOYM KanbLiin.

EnemeHTapHi YaCTUHKU

77 Yn nosBnATbCSA Yy KBaHTIB CBiTNa nogibHO [0 iHWWX enemMeHTapHUX
YaCTUHOK iHEPTHI BNACTUBOCTI?

Bignoeigb. Hi, 60 npn pyci 3i WBMAKICTIO V=C BTpaya€e 3MIiCT MOHATTS
iHepTHOT Macn m = l,mipz).

1—
W 2

78 Yomy He 3aHOCATb A0 Tabnuui macy ¢oToHa nogibHo Ao Toro, sk ue
pobnATb 3 MacaMu iHWNX eneMeHTapHNX YaCTUHOK?
Bignosigb. BoHa pi3Ha y pi3HMX YaCTUHOK.
79 3’dacynte, uM cnpaBgi HecTabinbHi YaCcTMHKM po3nagalTbCs B MNPAMOMY
PO3YyMiHHI crioBa.
Bignoeigb. Hi, npn posnagax BiabyBaeTbCA He MOAIN YacTUHOK, a iX
B3aEMOMNEPETBOPEHHS.

Mogayy HoBOro mMatepiany y Burnagi SkicHMX npobnemHux 3agad y knacax
3 HU3bKAM pIBHEM 3aCBOEHHA 3HaHb [OBHICTIO BUKOPUCTATU HEe MOXHa.
[ouinbHO BUKOPUCTOBYBATU AesKi OKpeMi MOMEHTW, 3anyyatouum giten go
CnifikyBaHHA. ApKe NUTaHHS NOBUHHI B6yTWM AOCTYMHUMU i OOHOYACHO He 30BCiM
NerkMmm — Takumu, Wob y4veHb, NOMIPKYyBaBLUM TPILLEYKW, 3MIr cam 3HanTu
Bi4NOBiAb. Y Knacax 3 HU3bKMM PIBHEM 3HaHb OOUINbHO ByayBaTn ypok y doopmi
HU3KW 3anuTaHb, SKi CPUSAIOTb BMHUKHEHHIO iHTEPECY, a TakKoX OatTb 3MOory
YYHAM MOBIPUTU B CBOI CUNU, are B CTPOro J030BaHin KinbkocTi. Lle ak gisnyHe
(Big cnoBa i3kynbTypa) HaBaHTaXXEHHA — He MOXKHa noYaTkiBUAM daBaTu 3pasy
BeNnuMke HaBaHTaXeHHs. LWo6 npobirtm 10 kM, Tpeba goBro TpeHyBaTucs. A
pO3yMOBa AiANbHICTb e cknagHiwa. Arne rnerka sapsagka KopucHa BCiM.

JlitepaTtypa:
1.enbrat I. M. 1001 3agava 3 disunkn / |. F'enbdrat, J1. F[eHOeHLWTENH,
J1. Kupuk. — X.: limHazsis, 2004. — 238 c.
2.HeHawes I. HO. ®isuka. 8 knac. 36ipHuK 3agay / |. HeHaweB. —
X.: Becta: BugaBuuuteo «PaHok», 2009. — 176 c.
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3. Henawes |. KO. ®isuka. 9 knac. 30ipHuK 3agadvy / |. HeHaweB. —
X.: Bupasnuyteo «PaHok», 2009. — 144 c.

4. Hoeak O.®. 36ipHMK TeopeTUdHuX 3agad i BnpaB 3 di3nkun: [MOCIBHMK
ans Buntens] / O. Hoeak. — K.: «PagsiHcbKka wkonay», 1989. — 189 c.

BukopuctaHHA npo6reMHOro HaB4aHHA
ANA PO3BUTKY PO3YMOBUX Ta TBOPUYUX 3AiOHOCTEN HA ypoKax pi3nKu

[pywa Jltogmuna MukonaisHa,
Kponeeseubka crieuianizoeaHa wkona I-lll cmynexie Neft,
Kponeseubkoi patioHHOI padu

«3HaHHS — gK | Hebeca — HanexaTb YCiM.
YKogeH yuntenb He Mae npaBa NpuUxoByBaTh 1X
Bif Oyab — KOro, XT0 NpO HUX NPOCUTb.
BuknagaHHa — MUCTeEUTBO BiggaBaTu.»
Abpaxam [xowya Newenb

Y TeopeTuyHMx |  eKkcnepuMeHTanbHUX  OOCHIMKEHHAX  6araTtbox
BITYN3HSAHMX Ta 3apybiKHMX NCUXONOriB NIAKPECNIOETLCS, LLO OANeKko He KOXHa
iHpopMauisi, HOBi 3HaHHA 3abe3nedvylTb pPO3yMOBUIA  PO3BUTOK  AiTeNn.
Hancnpuatnueiwnmm gna 3pyleHb Yy PO3yMOBOMY pPO3BUTKY Y4YHIB € Taki
HaBYasrbHi cCUTyauil, KON LWKONAPI BUCTYNawTb Y MO3UUil  OOCMigHMKIB
npobriemu, Wo rpyHTYETLCA HA NEBHUX CYNEepeYHOCTSIX i AOMYCKaE PisHi LWNAXM
il po3B'si3aHHsA, TOOTO KONW iCTUHA HAPOAXKYETLCA B MOLLYKY.

lnea npobnemHOCTi B HaBYaHHi 3apogunacsa pasHo. Llle nepepnosi
neparorn A. KomeHcbkun, I. MNectanouui, A. Odictepser, K. YwuHcbknin i 6arato
iHWKMX, Hamaraw4ncb nobopOTM CXOMNACTUYHI MEeTOAN HaBYaHHSA, 3aknukanu
BMKOPUCTOBYBATU Taki BUAN pobIT, K 30yKyOTb aKTUBHICTb AYMKW. Y npauax
aopesontouinHnx metogucTtie B. CTtotoHiHa, B. OcTtporopcebkoro, B. Bogoso3sosa
TakoX € 6Garato 3aBAaHb nNpobrnemHoro  xapakTepy. BukopucTaHHio
NpobsieMHOro MeTody B HaBYaHHI (pisukn npucesyeHi pobotu |. MNenbdrata [1],
M. Kinbkonux [2], J1. Knpuka [3], B. CupopeHko [5], M. Tumoukis [6, 7],
B. Wapko [8].

MpobnemMHi 3aBAaHHs gonomararoTb  LWKOMsipaM  YCBIAOMUTU  MEXi
BiJOMOro 1M HEBIAOMOro B 3HaHHAX. Tak, Y4Hi 7-ro Knacy, rnovyMHaro4m BMBYaATU
Temy «Pyx i B3aemogisi aToMiB i MOSeKys», 3HaloTb, LLO pevYOBMHA CKNagaeTbCs
3 MOreKyrn, ane BracTUBOCTI MDKMOMEKYNAPHUX cun 1M HeBigoMi. YuuTernb
CTaBUTb NUTAHHSA: «AKWO TBepadi Tina M piauHM CKNnagakTbCsa 3 MONEKyn,
pO34iNieHNX MNPOMDKKaMM, TO YOMY BOHM He po3nagalrTbCsd Ha OKpemi
MONekynu?» [ns oTpuMaHHsa BigNOBi4I NPOBOAMTLCA OOCHIL 3NUNaHHA OBOX
CBUHUEBMX UMNiHAPIB abo 3nunaHHs ABOX LUMATOuYKIB nnactunidy. Locnign
NiATBEPLKYOTh, WO MK MOSIEKynamun iCHye B3aeMHeE NPUTAraHHA, ke NoMIiTHO
BUABMNSETLCA NMILE HA BIOCTAHAX, SKi MOXHa MOPIBHATU 3 pO3MipaMn CamMux
Monekyn. Ane Todi BMHWKAE 3anuTaHHA: «4HoMy ICHYHOTb MK MoOrekynamu
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NPOMDKKN?» YYHAM MPOMOHYETbCA CcrnpobyBaTu CTUCHYTU BOLY MOPLUHEM Y
uuniHapi. HeratmBHuin pe3ynbTaT UbOro Aocnigy 403BOMsiE€ 3p06UTU BUCHOBOK,
LLIO MiDK MOMeKyrnamu iCHye B3aEMHe BifLLITOBXYBaHHSA.

[MosiBa HEeBIOAMOBIAHOCTI MK TUMM 3HaAHHAMW, $Ki 3aCBOINM  YYHi, |
ABULAMUN, SKi NOTPIOGHO MOACHUTWU, I'PYHTYETLCA HA BCTAHOBMEHHI OriYHOro
3B'A3Ky MDK paHile BMBYEHUM MaTepiaroM i HOBMMM 3HaHHAMWU. Taky
HaCTYNHICTb 3HaHb MOXHa CTBOPUTU Mif YaCc BUBYEHHS TeMu «ENekTpuyHun
onip. [luTomMun onip», AOEMOHCTpyUM [Jekinbka pgocnigis. Cknagaetbcs
eneKkTpuyHe Koro 3 [pKepena CcTpymMy W ApOTYy Ha Konoaui BMMMKaua,
amnepmMmeTpa Ta BosfibTMeTpa. Kofio 3amukaloTb | 3anucytoTb Ha  goului
NnokasaHHs amrnepMeTpa Ta BonbTMeTpa. Y aocnigi 3aMiHTb MIQHUW OpIT Ha
HikeniHOBMA, a MNOTIM — Ha 3arni3HWMM Takol caMoi JOBXWHW Ta nepepisy un
QiKCyloTb 3MiHY 3HA4eHHs cunu CTpymMy B Koni. HaTtomicTb BONbTMETp,
npuegHaHN 0O KiHUIB UMX OPOTIB, NOKa3ye OQHAKOBY Hanpyry.

Ha ocHoBi pe3ynbTaTiB gocnigiB pobuUTbCs BUCHOBOK, LWO curia CTpymy
3anexuTb Big MeBHOI BNaCcTUBOCTI MPOBIAHWKA, iHAKLIE KaXyyu, — MNPOBIOHMK
YUHUTb onip cTpyMy. BuHukae HeobXigHICTb AOCNIANTK, Big SIKUX BNAcTUBOCTEN
NpoBigHMKa 3aneXuTb Moro onip.

CucrtemaTuyHe BUKOPUCTaAHHSA NPOBNeMHOro HaBYaHHsS Ha ypokax Pi3nku
aKTMBI3ye MUCMNEHHEBY AiANbHICTb AiTer nig 4ac 3aCBOEHHA 3HaHb, CTBOPHOE
HaNCNPUATAMBILLI YMOBW ON1S1 PO3BUTKY B HUX 34ATHOCTI MO-TBOPYOMY, BCEBIYHO
po3rnggaTtv npegmeT OOCNIAKEHHS.

MpobnemMHe HaBYaHHSA MOYMHAETLCS 3i CTBOPEHHS NPOBrEeMHOT cuTyau,l,
ska MOXe BWHMKATM cama no cobi. Ane Han4vacTile Taki cuTyauil HaBMUCHe
CTBOPIOKOTHCA Ha ypoui, Wwob akTuBi3yBaTM MUCIEHHS LUKOMSPIB, CTUMYSOBATH
npouec po3BUTKY BiATBOPHOKOYOI YSBU Y4HIB.

CTtBOpUTN NpOBMIEMHY CUTyauito MOXHa pisHUMK crniocobamun. lo-nepuue,
BUKNUKATM NOYYTTA NOAUBY, KOMW 3iCTaBNSAETLCHA HOBE 3 BiJOMMM, | HABECTU Ha
AYMKY, WO HeobxigHO npuabaTtu [oAaTKoOBi 3HAHHA ONA MOSICHEHHSA HOBOrO
asuwa. Tak nig 4Yac BUMBYEHHA Temu «TennoBMW pyx» Ha CTOMi MOXHa
BCTAHOBUTU TPW MOCYAWHU: OAHY 3 rapsyol0 BOAOK, APYry — i3 XOSIOOHOMO i
TpeTio — i3 Tennotw. OQHOMY 3 YYHIB 3anponoHyBaTyW MNOMICTUTU NiBY PYKYy B
NOCYANHY 3 rapsiyor0 BOAOHD, a NpaBy — y NOCYAMHY 3 XONOo4HOK. Yepes aeskum
Yyac ydeHb obmaBi pyku oryckae B NOCYAWHY 3 TEMNSOK BOAOK 1 OMNUCYE BNAcCHI
BiQUYTTS - npaBa pyka BigdyBae Tenno, a niBa — Xonog, Xo4 obuasi
nepebyBatloTb y Ti camin Boai. HeBignoBigHIiCTb BiAYyTTiB AMBYE YYHIB. BuHMKae
npobriema: BUABNAETLCSA, HEOOXIOAHO 3HANTWN TaKy O3HaKy abo Taky BfacTUBICTb
Tin, sika AcHO BKasyBarna 6 Ha Te, WO Tifno HarpiTe i HacKinbkn1 came.

[Mo-gpyre, Ans NOCTaHOBKM MPOBGMEMHUX 3annTaHb MOXHa BUKOpPUCTATU
draktn 3 icTopil BIigKpUTTA. Hanpuknag, BiOKpUTTS gBuULLA e€NeKTPOMAarHiTHOI
IHOYKUIT.

«Maimke ogHoyacHO 3 ®apageem JOOYTU eNeKTPUYHUIA CTPYM Y KOTYLLIL
3a gornomorot MarHity npobysaB LwBenuapcbkuin disuk KonnagoH. llig 4ac
€eKCNepPUMEHTY BiH KOPUCTYyBaBCHA raribBaHOMETPOM, ferka MarHiTHa CTpinka
SIKOro MicTunacsa BcepeauHi KoTywkn npunagy. Wo6 marHit 6esnocepefHb0 He
BNNMBaB Ha CTPiNIKY, KiHUi KOTywWKW, B €Ky KonnagoH OrnyckaB MarHiT,
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crnoisatouncb o6yTy B LM KOTYLILI CTPYM, BiH BUBIB Y CYCIOHIO KIMHATY i Tam
npuegHaB g0 ranbBaHomeTpa. OnycTMBLUM MarHiT y KOTywWwKy, KonnagoH iwos y
CyCiHIO KiMHATy i 3 CyMOM MnepekoHyBaBCHA B TOMY, WO ranbBaHOMETP He
nokasyBaB CTpymy. Homy ekcnepumeHT KonnagoHa 6yB HeBaanmm?»

CnoctepexeHHs1 3a (isM4yHMMK SBULLAMW TakoX CTBOPHOE MNPOBMEMHI
cuTyadil. BmB4yaroum peakTUBHUW PyX, Y4YHI OTPUMYIOTb MNOBITPSAHI KYINbKW,
HagyBaloTb X, a NoTiM BignyckatoTb (puc. 1). Kynbkn 6yayte pyxatuca 3a
pPaxyHOK rasiB, O 3 HUX «BUTIKaAOTb». YOMYy He 3MIHIOKYN MEXaHIYHOro CTaHy
cuctemu B UINIOMY, B3aeEMOLiA MOXe NMpu3BOaUTU OO0 3MiHU MEXaHIYHOro CtaHy
TiN, sKi 11 yTBOPIOKOTL?

Puc. 1 PeakTMBHUM pyX KYJTbKW.

[MpobnemMHa cuTyauid BMHUKAE TakKoX TOAi, Konu Bigomi saBuwa
NnepeHOCUMO B HEe3BUYHI YMOBU. Hanpuknag, Sk MOXHa BU3HAYMTM Macy Tina B
CTaHi HeBaromMocTi?

[MocTtaBneHa nepen wkonapamu npodbnema Bumarae, Wob BOHW 3HAULLN
LWNAXK i po3B’a3aHHA. Cnocobu BUPILLEHHS 1T TAKoX pPidHOMaHITHI. MNMpobnemHe
3anuTaHHs, noctaeBneHe yyHsaM 10-ro knacy: «5K BM BBaXaeTe, YN 3anexuTb
pesynbTaT B3aemMogil Big Yacy, Yn BiH BU3HAYaAETbCS NMLLE CUMNOK B3aEMOAII?» -
Aonomarae BUPILLUTN HU3Ka AeMOHCTPaUin isnYHNX SBULL Ha AKICHOMY PiBHI.

HdemoHcTpauia 1. Ha ropusoHTasnbHy NOBEPXHIO MOKNACTU CTaneBy KyrbKy.
LBnako npoHocnmo Hag Heto MarHiT. Kynbka negee 3pywunTb i3 Micua (puc. 2 a).
MoBTOpPMMO JoOCHig, NPOHOCAYN MarHiT yXXe noBifibHO. Kyrbka noyHe pyxaTtucs
3a marHitom (puc. 2 6).

Puc. 2 a Puc.2 6
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[demMoHcTpauia 2. Ha kpan cTona noknagemo apkyLl nanepy i nocTaBmmo,
Ha HbOrO CKMSAHKY 3 BOAOK. AKWO MNOBINIbHO TArHYTM nanip, TO CKMAHKa
PyXaeTbCs pa3oM i3 HUM. FKLLO K apKyll CMUKHYTWU Pi3KO, BiH BUCMUKHETLCS 3-
nig CKNSAHKW, a CKNsiHKa 3anuwmTbes Ha Micui (puc.3).
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Mowyk BignoBigi AOUINbHO 34INCHUTM METOAOM MO3KOBOro LUTYPMY.
Hanpwuknag, nig yac BmBYeHHs Temun «Maca Ta pos3mipyu aTOMIB i MOReKys.
Kinbkicte pevoBunHn. MongapHa maca. Ctana Asoragpo» y 10 knaci B AKOCTI
Npob6rieMHOT cuTyaLii MOXXHa BMKOpUCTaTh 3agady: «B o3epo, Wwo mae cepegHio
rMGMHy 10 M i oLy noBepxHi 20 KM%, KMHYMW KPUCTamNMK KyXOHHOT COMi Macoto
0,01 r. Ckinbkn mornekyn uiel coni, Ha Bawy OyMKy, BUsiBUrocs 6 y HanepcTtky
Bogn ob'emom 2 CM3, 3a4yeprnHyToi 3 03epa, SKWOo AymaTu, LWo Cinb,
PO34YMHMBLLUCH, PIBHOMIPHO po3nodinunack B ycboMy 06’eMi Boau o3epa?»

Yyntenb NponoHye YYHAM BUCITOBUTU BIIACHI MPUMYLLEHHA OO0 KiNTbKOCTI
MONeKyn cosni B Hanepctky. HadBHi rinoTeTuyHi BignoBigi 3anucyoTbCs Ha
aouwiui. Y npoueci BUBYEHHSI HOBOro MaTepiany O64YMCNIOETLCS YNCHO MOJSIEKYIT
Ta TMOPIBHIOETLCA OTpMMaHa BIgMoBidb i3  NPUNYLLEHHAMM Y4YHIB  Ta
BM3HA4YaETbCS, Ynd Bignosiab 6yna Hanbnmk4yor Ao NpaBUnbHOI.

PoboTta Hag po3B’a3aHHAM npobneMHol cuTyadii Ha ypokax NpoBOAUTLCA
3a eTanamu:

— dhopMyBaHHA nNpobnemu;

— 3HaXOMKEHHSA cnocobiB Ti BUPILLEHHS;

— BUpiWEeHHs npobnemu HanbinbL oNTUManbHUM CNOCobOoM;

— (OpMYySIHOBaAHHA BUCHOBKIB;

— nigBefeHHs NiaCcyMKiB.

Ak npuknag, HaBegemo etanu NpPobneMHOro HaB4YaHHSA 3a TEMOK «YMOBH
nnaBaHHS Tinm».

Mpobnema popMyntoeTbCa B pe3ynbTaTi CNOCTEPEXEHHS MMaBaHHA Tin,
BUrOTOBMNEHUX i3 antomiHieBoi donbrin. CrnoyaTtky onbry Big LIOKONaaKu
CKnagawTb Y BUMrnaai kopabnuka 1M akypaTHO nomiwatoTb Ha Boay. Kopabnuk
nnasae, YaCcTKOBO 3aHypVBLUMCH Y piauHy. MoTiM 3MUHaOTL Oorbry B KyIbKy 1
3HOBY KngawTb Y Boay. Kynbka ToHe.

MpobnemHe 3anuTaHHA: «4oMy TOHe Kynbka? Konu X Tifo nnaeae, a Konu
— TOHE?»

3 MeTOol 3HaxXOMKeHHs1 cnocobiB BUpILLEHHA AaHol npobnemn yyntenb
NpoBOANTb OOCHIA: ONycKae Ha NeBHY rMUOUHY y BOOY AEPEB’SIHY W CTaneBy Kyni
ogHakoBoro o6’emy. [lepeB’ssHa Kyna Bigpady cnnvBae, a MeTanesa
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OMyCKaeTbCs Ha [OHO MocyauHW. Ha KOXHy 3 Kynb Aie ogHa KW Ta cama
apximezoBa cvna, ane pesynbTaTu Li€i Aii pisHi.

[Ans BupilweHHa npobnemu Hanbinblw onTUMarnbHMM CNocobom yuuTenb
NPOMOHYE YYHSM 34INCHUTWN aHani3 cus, Wo OiloTb Ha Kyni. Lle apximegoBa cuna
Fa=ppgV i cuUnu TSXIHHA Fr=p 19V, Oe p 1 — ryCTUHA PeYOBUHN.

Y4Hi abo BUMTENDL POPMYIIOKTH BUCHOBKM.

OckinbKKn, rycTuHa pevyoBUHU MEHLLA Big ryCTUHW BOAM, TO CUMa TAXKIHHS €
MEHLLO, HiXK apximegoBa cuna: Fr < F5 . OTxe, piBHOAINHA cun, NpUKnageHnx
A0 gepeB’saHol Kyni, HanpamneHa sropy. lig gieto wiel cunm Kyna cnnuseae.

Ha ctaneBy Kynto Tex AiloTb ABi CUK, ane OCKifbKu rycTuHa ctani 6inbLia
Bil FYCTMHM BOAW, TO cCUna TSXKIHHA, WO A€ Ha Kyno, € OiNblol, HiX
apximegoBa cuna: Fr >Fa. PiBHogiMHa umx cun HanpsimneHa BHU3. [ig 1T gieto
KyJisi TOHe.

AKWwo cuna TAXIHHA OOPIBHIOE apxiMedoBin cuni, TO TiIO  MOXe
nepebyBaTtu B piBHOBa3i B 6yab-AKOMY MicCLi pignHW.

YKiHUi NigBOOaATLCSA MiLCYMKM.

1) akwo Fa > Fr 1O p, > p 71— TiNO CNNMBaE,

2) aKkwo Fa < Fr 1O p, < p1—TiNO TOHE;

3) AKWo Fa = Fr, TO p, = p1— TiNO NnaBae BCepeauHi.

[MpobrnemMHe HaBYaHHS I'PYHTYETLCA HA NPUHUMNI «BigKpUTTS». OgHaK noro
HEe MOXHa npeacTaBUTU SK NaHLUKKOK CaMOCTIMHUX BIOKPUTTIB ydYHAMWU. TyT
noTpibHEe onTuMarnbHe MNOeAHaHHS PEnpPOAYKTMBHOI i TBOPYOI AisNbHOCTI, AKi
3abeaneyvyoTb Pi3Hy rMUBMHY CaMOCTIMHOI QisNbHOCTI LWKONAPIB. Y MpaKTUYHIN
AisiNbHOCTI BUKOPUCTOBYIOTb Pi3Hi PiBHI MPO6MEMHOro HaBYaHHA: NPOGAEeMHUN
BMKMa HaB4YanbHOro martepiany, eBpucTMyHa 6eciga, NoLwyKoBe 3aBAaHHS.

[Mpn npobriemHOMY BUKNaAi BYNTENb CaMOCTIMHO BUCyBae npobnemy i cam
il Bupiwye abo nokasye, sk BOHa Gyna BupiweHa B Hayui. HasiTb Toai, Konu
BUMTENb CaM CTaBUTb i pPO3B'A3ye npobnemMy B AWAAKTUYHOMY 1i PO3YMiHHI,
yYeHb He 3anuviaeTbCs NacuBHOK Oiryporo neparoriyHoro npouecy. BiH Takox
NPOCTEXYE, K HAPOLKYETLCH HAyKoBa iCTUHA.

YacTkoBy caMOCTINHY AisnbHICTb Y4HIB 3abe3neyye eBpuctudHa beciga. Y
AaHOMy BuNagky BYMTEnb popmyntoe npobnemy i cninbHO 3i LWKonspamu i
BUpiwye. lNocTaHoBKa 3anMTaHb He € NPeporaTUBOLO TINIbKN BUUTESS, YUHI TaKoX
MOXYTb 3agaBaTh NUTaHHSA, NOTPIOHI IM ANsi OCMUCNEHHA MaTtepiany.

Mig yac BUBYEHHA TeMun «TenroBu pyx aToOMIB i Monekyn. BHyTpiwHA
eHepriqa Tina» MoXHa NpoBeCTUN Taky eBpuUCTUYHy beciay.

— Yu mae eHeprito monekyna? (Tak, KiHeTu4Hy, 60 BOHa pyxaeTbCs).

— Yun ogHakoBa LWBMAKICTb pyxXy Mornekyn B ogHomy Tini? (Bignosigb y4HA
YTOYHIOETHLCS).

— Yu Benuka KiHeTU4Ha eHepris ogHiel monekynu? (Hi).

— Yun MOXHa 0BYNCANTU KIHETUYHY €Heprilo BCIX MOSEKYS, WO CKragatTb
AaHe Tino? Yomy? (Hi, 60 ix HagTo 6araTo).

— #AK HasuBalTb BENMYMHY, WO [OOPIBHIOE BIAHOWEHHID CYyMU BCiX
BENUYMH J0 X KiNbKoCTi? (CepeaHe 3HAaYEHHS BESNTUYUHM).
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— Ak B HasBanu © BiAHOLWEHHS CYMW KIHETUYHUX €Heprin ycix Monekyn
Tina Ao KinbkocTi umx morekyn? (CepefHe 3HaYeHHSA KIHETUYHOI eHepril OgHiel
MOMEKYnn).

— Yn mMaoTb MONEKYnu, KpiM KIHETUYHOI, NoTeHuianbHy eHeprito? Yomy?
(Tak, 60 Monekynu B3aeMogitoTh).

— Yu Benuka eHepris B3aemogii 4BOX atomis, moniekyn? (Hi).

— Yu Benuka noTeHuianbHa eHeprisi B3aemogil BCiX Monekyn, atomis Tina?
(Tak).

— UYn MoOXHa 3pobUTU BMCHOBOK: MOMEKYNMM MatTb | KiHETUYHY, i
noTeHuianbHy eHeprito? (Tak).

EdekTnBHICTE NpOo6IEMHOro HaB4YaHHA B TOMY, LLLO BOHO CMPUSIE PO3BUTKY
nidHaBanbHOI, KOMYHIKaTUBHOI i TBOPYOI AiSANbHOCTI YYHIB, IXHbOI OCOBUCTOCTI,
dopMye BMiHHS BUKOPUCTOBYBATWM 3aCBOEHI 3HAHHA B pearnibHOMY XWUTTi Ond
BUPILLEHHS MPaKTUYHUX 3aBhaHb. AK HaAcnigok, y Y4YHIB MigBULLYETBLCSA iHTEpecC
[0 BUBYEHHS (Pi3nKu.
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Po3BUTOK TBOpUYMX 3A4iOHOCTEN YYHIB NPy BUBYEHHI (hi3UKK
LWAAXOM NpoBeAeHHSA rypTKoOBoOI poboTu

OBcieHko OnekcaHap AHaToninosuy,
CHIiXKieCbKUU Hag4YarbHO-8UX08HUU KOMIIIIEKC:
3acarnbHooceimHs wkona I-1ll cmynenig, dowkinbHUU Hag4YasilbHUU 3aKkniao
BbypuHcbkoi palioHHOI padu

Mpobnema TBOPYOCTI CTana B Halwi OHi ogHieto 3 akTyanbHux. Came
TBOpHI J0OOM CTBOPKOKTb HOBE, HENOBTOPHE Yy BCiX cdepax noacbkol
AisinbHocTi. Came 3aBOAKM TBOPYOCTI MOXINBUIN Oyab-SKUW Nporpec.

Ha po3BuTOoK TBOpUMX 30i6HOCTEN YYHIB OPIEHTYIOTLCH BCi OepXaBHi Ta
BiQOMYi  ANPEKTMBHI  OOKYMeHTM YKpaiHn. OCTaHHIM 4acoM  pPO3BMTOK
KOMM'IOTEPHOT TEXHIKN, IHpbopMaLiMHO-KOMYHIKaLiIMHNX TEXHOSOrin,
HaMpi3HOMAaHITHILWI METOANYHI HOBMHKK | MOda B nearoriui, 3gaBanocs 4oCArnm
CBOro anoreto.

A O X YyYHiBCbKe cepepoBuwle? binblWicTb BUNTENIB KOHCTATYOTb (baKT
KaTacTpoiyHOro cnagy iHTepecy 4o HaB4YaHHSA, NocnabneHHs iIHTeNneKTyanbHUX
3nibHocTen y4yHiB. Benukui o6’em HaByanbHoI iHdopmauii 3 ogHoro 60Ky, a 3
iHWoro obMeXeHiCTb 4Yacy Ans WMOoro 3acBOEHHS, He [alTb MOXIIMBOCTI
BpaxyBaTu BCi iHOMBIOyanbHi OCOGMMBOCTI Y4YHIB, 30KpemMa TuX, AKi BUSBWUIIU
3nibHOCTi A0 TOro, 4M iHWoOro HenpodinbHOro npegmMeTa, amKe B YMOBax
Cy4acHOT NpoinbHOI OCBITU B CiSTbCbKUX LLIKOMaxX BUBYAETLCA OANH NMPOMinbHUN
npeamerT, iHWi — obaineHi ysaroto.

EdekTnBHUM WNAXOM BUpILLEHHA AaHMX npobrem € nosaypoyHa pobora,
AiSnbHICTL  posranympkeHol  mepexi  rypTkiB.  OcobnuBocTi  opraHisauii
no3aypodHoi poboTn 3 quisnkm poskputo B poboTtax Jl. Ocagudyka [1],
A. MNbopuwikiHa [2] Ta iH. Lle Te, ynm cnaBunacsa KonuWHA pagaHcbka cuctema
OCBITH, SIKa, 4O peui, byna oAHielo Kpawmx y CBiTi.

OcobnueicTio No3aypo4vHoi poboTn € Te, WO BYUTENDb BiNlbHUA Yy BUBOPI
dopM, 3MICTy, MeTOAIB poboTK Ta MOXEe 3anyvaTh YYHIiB A0 aKTMBHOI TBOPYOI
NPaKTUYHOI OiSNbHOCTI. 3aHATTS B rypTKax Aae MOXIIMBICTb (OpMyBaTU YMIHHS |
HaBUYKW, TBOPYE  MWUCIIEHHS,  34IMCHIOBATM  MOJSIITEXHIYHE  HaBYaHHS,
npodopieHTauito, opMyBaTU MoOparbHi HAKOCTi, 3aCTOCOBYBaTW OTpPUMaHI
3HaHHA Ha npaktuui [3]. A came ronosHe, WO Y4YHi MakTb MOXIIMBICTb
po3BMBaTM CBOI 34i0HOCTI BignoBigHO [0 HaxuniB. YacTo iHWWMMKM ouYuma
AVBULLCA Ha YYHIB, 4K nNparHyTb BUABUTU W MPOAEMOHCTpyBatTM Te, WO
3annwnIIOCs HEMOMITHUM Y TpaguUiMHUA HaBYarbHIN OiSNbHOCTI.

Ha 6asi CHIKKIBCbKOro HaB4YarbHO-BUXOBHOMO KOMMSIEKCY Mpautoe Tpwu
FYPTKK, Y SKMX YYHi pO3BMBatOTh 34i0HOCTI Ao disnkn. Lle disnko-matemaTnyHmnim
ryptok «KBaHT», TrypTKM  pi3MKO-TeXHIYHOro mogentoBaHHA Ta  «HOHI
KOHCTPYKTOpPM NpunagiB pagioeneKkTpoHikny panoHHOro OyauMHKy AuTsdoi Ta
tOHaLUbKOI TBOPYOCTiI.

Y4Hi, aKi BiaBiaytTb Pi3NYHUI TYPTOK «KBaHT» — ue Ti AiTW, AKi BUSBUNK
30i6HOCTI OO BMBYEHHS Oi3NYHOI Teopii, po3B’a3yBaHHA 3agad. BoHu Hapgani
AyMatoTb MOB’A3aTN CBOE XUTTSA 3 i3MKOIO.
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Ha 3aHATTAX po3B’A3yl0TbCA 3a4adi NigBULLEHOI CKNAagHOCTI, BUKOHYHOTLCA
BUNepemKatodi  (ppoHTanbHi  nabopatopHi pobotn. [lig 4Yac BUKOHaHHSA
nabopaTtopHux po6IT y4Hi nigbupatoTb Taki napameTpu ekcnepumeHTy, Lwob
pesynbTaTt 0yB 6NM3bKNin O LOCTOBIPHOroO 3 MiHiMasnbHOK Noxmbkoto. MNMoTiM Ha
ypokax (ui3uKM YreHu rypTka CcTalTb MOMIYHUKAMW BUYUTENA NPU MpPOBeAEeHHI
nabopatopHux pobiT. Bunepemxarova NiarotoBka OKpeMux 34i6HMX Y4HIB Ha
3aHATTAX rypTka 3abesnevye 34iIMCHEHHS1 iHTepaKTMBY B HaBYaHHi: HaBYaruu
IHLIMX YYHIB, JOoNOMarat4m M, YrieHW rypTka 3akpinmoTb CBOIT 3HAHHS, BYaTbCH
OyTn KOMyHiKabenbHUMN.

[HWKM BMOOM [OiSINbHOCTI € pO3B’A3yBaHHA 3aBAaHb BIOKPUTOro Tuny.
3afadi, sKi po3B’sI3yIOTLCA Ha ypoKax, — TaK 3BaHi «3akpuTi» 3adadi — Taki, LWo
MaloTb TOYHY YMOBY (3 NyHKTY A B NyHKT B...), cTporuin anroputM po3B’s3aHHs,
€OQVHY npaBunbHy Bignosiab. 3agadi, SKi CTaBUTb nepeq NIOANHOK XUTTS, —
BIOKPUTI, Y AKX NPOSIBAAETbCA SKICTb NIOAUHU, HeobxigHa ANnA AOCArHEHHS
ycnixy — yMiHHS1 po3B’a3yBaTu 3agadi. «Ak 3HanTn cobi poboTy? Ak 36inbwmnTn
npubyToK nignpuemcTea?». Lle He Tinbkn 3agadvi npodpeciniHi, nobyTosi,
NMCUXOMOriYHI, a TakoX i isnyHi. BoHM MalTb He 4YiTKO BU3HAYEHY YMOBY,
aonyckatoTb 6arato BapiaHTiB po3B’sisyBaHHsA. Hanpuknag, «fka eeKTUBHICTb
BUKOPUCTAHHSA OPOB Y LLUKINbHIA KOTESTbHI?»

HeBn3HayeHIiCTb NoYaTKOBMX YMOB Bipa3sy BUKIUKAE B YYHIB MUTAHHA: «A
3 YnM nopiBHIOBaATM? 3 rasom 4m 3 BYrinnaAM?». MoxHa ycknagHuUTW 3aBAaHHS,
YBiBLUX B YMOBY iHLUi MapaMeTpu: He Cyxi, a Cupi ApoBa, NeBHOI BOSOrocTi. Taka
MOCTaHOBKa Habnvkye cuTyauito 3agadi OO pearnbHOi B BinNbLUOCTI CiflbCbKUX
WKi. Y xoai obroBopeHHst AiTM camMi BM3HaA4aloTb MOYATKOBI napameTpu,
HeoOXidHi Ana po3B’A3aHHS 3a4adi — BiACOTOK BOMNOrOCTi OEPEBWUHU, KiNbKICTb
apoB. HeobxigHi TabnuuHi gaHi 6epyTb 3 OoBigHUKIB. A gani oB4YMCnioTb
KITbKICTb TEMMOTU, WO BUOINAETbCA NPU 3ropaHHi NeBHOro BuAay nanvea i
NPOBOASATb MOPIBHAHHS.

A ocb HacTyrnHa BigkpuTa 3agada: «Ha ckinbku 3MiHUTLCA piBEHb BOAM Y
BaHHIN, SKLLO TyAW ONYCTUTU LErfUHY ?»

[MoyaTKoBiI YMOBM MOXYTb BYTM HaMpi3HOMaHITHILWI, SIK LWOAO PiBHA BOAU Y
BaHHI, TaK | LLOA0 LErnunHu:;

— piBeHb BOAM Y BaHHI MEHLUWN Bif BUCOTU LErNUHN;

—  Konu Boa NOKpUBAE LIErMNHY, ane BaHHa He MOBHa;

— KOS BaHHa rnoBHa.

Buknukae B y4HIiB 3auikaBneHiCTb, TakoX, OCb Taka 3agada: «OUuiHiTb
AOCTOBIpHICTL BucroBy ApxiMena «[ante MeHi TOYKy ornopu i S nepeBepHy
3emnio!»

CnoyaTKy Yy4Hi BBaxalTb, L0 LEe 3ajaya Ha 3acTOCyBaHHS YMOBWU
piBHoBarn Baxens! NoTiM noyMHaloTb 3anncyBaTu 30510T€ NPAaBUIO MEXaHIKK -
«CKifnlbKM BUrpaeMo Yy CUAi, CTISTbKKU XX NPOrpaemMo y BigCTaHi».

[Mo4aTKoOBOK YMOBOK MOXe ByTW, Hanpuknag, Te, Wo 3emns 3pyLyeTbeca
3 Micus Ha 1 cm. Pewrty yyHi gobaensatoTb cami. Lle — maca 3emni, 9Ky BOHU
OepyTb i3 gOBigHMKA; MMOBIPHaA Maca camoro Apximena; LWBUAKICTb, 3 AKOK BiH
Oyne pyxatu Baxinb (Hanpuknag — 10 km/roa).
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Y peaynbTati 06roBOPEHHSA i pO3paxyHKiB Y4YHi OTPMMYKOTb pe3ynbTar:
Apximeay 3Hagobunocsa 6 6inbLie mMinbapaa pokis, Wob nepeBepHyT 3eMnio!

Axwo ryptok «KBaHT» BIiABIAYHOTb Y4YHi 3 BMCOKMM pPiBHEM HaBYarbHUX
AOCArHEeHb, TO [ABa iHWi — 3 Pi3HUMU PIBHAMWU. Y4YacCHUKU TrypTKa qoi3nko-
TEXHIYHOrO MOJEMNoBaHHA MpaulolTb Hag BUFOTOBMIEHHAM MoAenen, SKi
BMKOPUCTOBYKOTbCS Y  HaBYyarbHO-BMXOBHOMY  MNPOLECi, PEMOHTYIOTb i
BUrOTOBIISAOTL QRI3NYHI Npunaau.

MacwTabHum OyB NpPOEKT BUFOTOBMNEHHS enekTpudikoBaHOi KapTu
SOpHHOFO He6a (pnc. 1).

KRPT
GO
3@)[[}?4][2[5&

Puc. 1. EnektpudikoBaHa kapTta 3opsiHoro Heba.

BiH BumMaras wmatepianbHMX 3atpaTt i @isndHUX 3ycunb. Y NPOEKTI
npunMann y4yacTb Mamxke BCi uYneHu ryptka. Poanogin obos’a3kiB npoxoavs 3a
OaxaHHAM Ta ypaxyBaHHSM KOHKPETHUX YMiHb i HaBUYOK, SIKMMU Y4YHi YxXe
BonogitoTb. OAHI YYHI OTpuManu 3aBAaHHA BUFOTOBUTU AepeB’aHuin Kapkac. [Jo
pedi, BCi eneMeHTM BOHW pobunu i3 nigpy4yHux maTtepianiB — KyckiB dpaHepw,
cTapux CTeHAiB. IHWI BUKOHYBanuM MantoHKnM cysip’iB. 'pyna y4HiB 3gincHioBana
nepesipKy Mawmxe MiBTUCAYI CBITnodioAis, BUroToBnana KomyTauilHUM OGnok
ynpaeniHHSA. Big konekTuBHOI poboTu 4iTn oTpuManu Benuke 3a0BOSIEHHS.

Kapta 3opsiHoro Heba BMKOPUCTOBYETBCA Ha YpoOKax acTPOHOMIi, Y
no3aknacHux 3axogax.

UneHn rypTka, TakoX, BUrOTOBUIN €NEKTPUYHUIN CTEH NEPEBIPKN 3HaAHb,
SIKUA BUKOPUCTOBYHOTb yUMTENi Pi3HMX NpeameTiB (puc.2).
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Puc. 2. EnektpuyHum cTeHg
nepeBipKN HaBYanbHUX LOCATHEHb
YYHiIB.

Ha ypokax ismku nig yac BuBveHHs Temn «CBIiTNoBi sBuway y 7 knaci
BMKOPUCTOBYETLCA Npunag ans AeMoHcTpauii seuwa amenepcii (puc. 3).

Puc. 3. [llpunag aons
AeMoHcTpauil ABULLA
ancnepcil.

YuHi, aki  BigBigywTb ryptok «HOHMX  KOHCTPYKTOpPIB  Npunagis
pafioenieKTPoHIKU» 3HANOMITATLCS 3 OCHOBaAMUM €NeKTPOTEXHIKM | pafioTEXHIKH,
BYaTbCA NasATW, YMiTaTU  ENEeKTPUYHI  CXeMWU, OCBOKKTb  TEXHOMOri0
BUIOTOBMIEHHA MOHTaXHUX MNaT, BUrOTOBAAKTb CaMOPODOHI  erneKTPOHHI
NPUCTPOI.

MpucTpoi, BUrOTOBIEHI YrneHaMn rypTka, BUKOPUCTOBYKOTBCA Ha Yypokax
Qi3nKkn nig 4Yac BMBYEHHS HOBOro Martepiany. Hanpuknag, npu BUBYEHHI
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€eNeKTPUYHOro CTpymMy B HaniBNpoOBigHMKAX LOEMOHCTPYETbCA €fleKTPOHHa rpa
«lMepenpaBa», poboTa TepmoperynsatTopa, YnbTpasBykoBoro «Bignskysada
KOMapiB», €neKTPOHHOro MeTanowykaya Ta enektpomobing, wo Lwykae
pKepeno ceitTna.

IHKONIN BMXOBAHL BMKOHYIOTb 3aMOBJIEHHS BuYMTEniB-npeaMeTHuKiB. [Ans
BUMTENS 3 npegMeTty «3axuct BiTumsHu» BMroToBUNKM TeneckoniyHy Tpyby ans
CMOCTEPEXEHHS 3a pesynbTatamMu  CTpinbbn, yuntena @iskynbTypn —
€NEeKTPOHHMIN MeradooH, BYNTEMO MY3UKU npe3eHTyBanu «My3nyHy CKPUHBbKYY,
sika MOXXe BiATBOPOBATU 7 KIaCUYHUX MESoaiN.

Y xofi BUKOHAHHSA TakuxX MpakTUYHUX MPOEKTIB BUABNAKOTLCA NporannHu y
3HaHHSAX, AKi 4iTU HamaralTbeA NikBigyBaTn. Hanpuknag, nig Yac BUroTOBSIEHHSA
Npunagy ong OeMOHCTpauil siBvla OUCnepcil yYHi He Tifbku NoBTOpUNK, a 1
onpautoBanun TeopeTuyHMn maTepian 3 Temun «CBITNOBI siBMLWWay. BurotoBnsioun
KapTy 30psHOro Heba, 3ragann 3akoH Oma, 3akoHM nOocCnigoBHOIO Ta
napanesnibHoro 3’egHaHb, npaBuna obpobkn aepesnHN i MeTany. Baarani, koxeH
NPOEKT BHOCUTL CBill BKNa y Kpalle 3acBOKBaHHS i nornnbneHHs nporpamHoro
Marepiany 3 isnku.

PoboTy uneHiB ryptka noTpibHO nnaHyBaTM TakMM YMHOM, WO6 Ti
NPUCTPOI, Hag SKUMW BOHM MpauoloTb, OyNiM He NPOCTO irpallkaMn, a akTUBHO
BUKopuctoByBanucs. Konu aitn 6avatb KOHKPETHI pe3ynbTaTyh CBOEI npadi, TO
OTPUMYIOTb MoOpasribHe 3agoBorieHHdA. KpiMm TOro, BMKOPUCTaAHHA npunagis vy
HaB4asIbHO-BUXOBHOMY MpPOLECi NiABULLYE CaAMOOLHKY YYHIB.

Take npoBeAeHHs rypTKOBOI pobOTM 3abe3neyvye NO3UTMBHI pesynbTaTu.
[Ba npeactaBHuKa ryptka “KOHi KOHCTPYKTOpPIB NpunagiB pagioenekTpoHikn”
Oynu ydacHukamn obnacHmx 3maraHb i3 pagiokoHcTpytoBaHHsa B 2011 poui.
OpawuH i3 Hux, CaB4yeHkO AHTOH, y4eHb 8 knacy, nocis Il micue B ocobucTomy
3aniky. Y 2012 poui poboTn BUXOBaHUIB rypTka (i3NKO-TEXHIYHOIO
KOHCTPYHOBaHHA 3anHANM | micue B panOHHIM BUCTaBLi TEXHIYHOT TBOPYOCTI.
Y 2013 poui y4Hi NapaweHko Bnaagncnas (9 knac) i OkonHun Pycnan (10 knac),
AKki  BigBigyBanu 3aHATTS ryptka “KBaHT”, cTtanu npusepamu |l eTtany
BceykpalHcbKkoro y4HiBcbKol onimniagn 3 isvku, a komaHga ryptka “HKOHuX
KOHCTPYKTOPIB NpunagiB pagioenekTpoHikn” Ha 06riacHUX 3MaraHHAX YYHIBCbKOT
MOJIOAi 3 pafioTEXHIYHOro KOHCTpyroBaHHA 3amHsana Il micue. Y 2014 poui Ha
pPanoOHHIN BUCTaBLi TEXHIYHOT TBOPYOCTI BMXOBaHLi CHIKKIBCbKOrO HaB4arnbHO-
BMXOBHOMO KOMIMSEKCY NpeAcTaBunm HanbinbLue girounx mogenen.

Ctpareria pobotn BuuTeEnsa Oyxe npocta. BoHa 3aknio4aeTbcs B rachi:
«3HaHHS | BMiHHS — BaXkka Howa. 3000yB 1X — noAinucs 3 y4HamMu!»

[Mpobnema po3BUTKY TBOPYUX 3AIOHOCTEN YYHIB € OCOBMIMBO akTyasibHO
Ha CbOrOAHILIHIN OEHb, TOMY WO B CBIiT/li BUMOIr OCOBUCTICHO-30PiEHTOBAHOIO
HaBYaHHSA HE MOXITMBO BYMTU BCiX 04HAKOBO. MOTpibHO 3HaMTK Nigxia 4O KOXKHOI
ANTUHW — CTapaHHoI | He ayxe, obgapoBaHol i NiHMBOI, Nigepa i BUkoHaBus. Ane
BCi AiTK MatoTb 34i6HOCTI i IX NOTPiIBHO po3BMBaTH.

TexHivHi rypTkM NOTpebyoTb NEBHMX MaTepianbHUX BUTPAT, iIHKONW AOBON
3Ha4yHMX. Ha »xanb, Hawa p[gepxaBa OCTaHHIM 4YacoMm KaTacTpoivyHO
HegodgiHAHCOBYE OCBITY, TOMy 6GaraTo BYMTENIB pO34apoBYETbCS B Mpodecii
Buntens. Ti, XTO 3anuwarTbes, Wob 3pobuTtn LWOoCb KOPUCHE, MOBUHHI ByTK He
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NPOCTO BYMTENAMU-NPELMETHUKAMU, YUUTENSMU-BUXOBATENSMU, @ XOPOLUMMU
MeHeoKepaMn | ncuxonoramn. 3aBXAW € nogu, 9K rotoBi JOMNOMOIMTU Y
BMXOBaHHI NigpoCTaryoro nokomniHHA. Tinbkn NOTPIGHO X 3HaWTKU, 3yMITU
nepekoHaTn, WO IX gonomora HeobxigHa ans Aaobpoi cnpaBu. Ons uboro €
barato wnaxie. MoxHa BuKOpuUCTaTWM OOCBIO HALWIOrO 3eMrnisika — HapoA4HOro
Buntensa CPCP, suutens ximii MNuryna B.C. Y cBin 4ac, Konu BiH CTBOpOBaB
MiHepanoriyHMim Mysen, HAM i MOro ydHAMM B PisHi ekcneguuii Oynu Hanucai
BaraTo NUCTIB 3 NPOXaHHAM NO4INUTUCS eKCroHaTamu, 3paskaMmn MiHepanis.

A xoTiB 61 noginuTUca CBOIM AOCBIAOM 3anydeHHs1 MicueBol arpodipmum
Ao wedcrtBa Hag ryptkamu. [lpocTto nonpocuty rpowen y gupekTopa
arpoipMn — He 3aBXOW 3aKiHYYETbCS YCMiWHO. Ane dKWwo BM 3pobuTe LWoCb
NPUEMHE ONA iHLWKNX, TO MOXEeTe pOo3paxoByBaTWM Ha aHanoriyHy Bignosigb. Mu,
pasoM i3 Y4YHAMW oOpraHidyBanu nna npauiBHUKIB arpodipMn  HeBESINYKY
KOHLEePTHY nporpamy (micHi, rymopecku, TeaTparnizoBaHe pAincteo). | ocb
pesynbTaT — aupekTop arpodipmn «I'paHym» [puropin boiko diHaHCOBO
AOMNOMIr 'y  HapoLlyBaHHI  MaTtepianbHO-TEXHIYHOI, Agonomir  npuabaTtu
IHCTPYMEHTN i MaTepiann, HeobxigHi Ans pobotu ryptka. Oenytat obnpaawm
AHaTonin JIMHHKK, Haw 3eMnsK, CNpuaB BUAOINEHHIO HaB4YanbHUX roAuvH And
ryptka «HOHi  KOHCTpPYKTOpM npunagie pagioenekTpoHikmy. 3auikaBuBCS
PO3BUTKOM (Pi3NYHOI HayKM Ha ceni i NpopeKkTop no HaykoBin poboTi Cym[y
AHaTonin YepHoyc, 3 AKMM MU TOBapULLYEMO i3 CTYAEHTCbKMX pokKiB. BiH gonomir
npugbatn  komm'totep,  3abes3neynB  OEMOHTaXHMMW  pagiogeTtandamu,
eneKkTpoBUMIptoBansHMMKN NpunagaMmn. He 3annwimnecst OCTOPOHb Uiel npobnemum
n aupektop LeHTpy npodecinHo-TexHiYHOI ocsitn M. Cymu HOpin LTnka,
ypookeHeub BypMHCLKOro panoHy, SIKuin nogapyBaB NpuHTEp i Habopu ans
NasHHS.

Ak 6aunmo, nogen, Hebangyxmx 4o nNpobrem CinbCbKol KON, HE Tak i
Mano. BoHM po3yMmitoTb, WO CbOroAHI yH4aCHUKN rypTKiB TEXHIYHOI TBOPYOCTI — Lie
HaLi y4Hi, a 3aBTpa — IX YMiNi NpawuiBHUKN, CTYOEHTW, IHXKEHEPU, KOHCTPYKTOPW.

HanpwukiHui, xoTinoca 6 BUCNOBUTU OYyMKY CTapO4aBHbOro Myapeusd: «XTo
AyMae Ha piKk Bnepen — Cie MweHuUto, XTO Ha OecATb pokKiB ynepen — cagutb
caj, a XTo AyMae€ Ha CTO POKIiB ynepes — 3anMaeTbCA BUXOBaHHAM AiTen».

NitepaTtypa:

1. Ocaguyk Jl. A. Metoguka npenogaBaHus isuku / J1. A. Ocagyyk. —
K.: Buwa wkona, 1984. — 352 c.

2.OcHoBi MeTOgMkM npenogaBaHus usmnkn [/ [A. B. [lepblwkuH,
B. I'. PasymoBckunn, B. A. ®abpukaHnT]; noa pea. A. B. lMNepblwknHa. —
M.: NpoceeweHne, 1983. — 398 c.

3. Po3BUTOK TBOpuUMX 34iOHOCTEN AiTEN Ta YYHIBCbKOI MOoAi B CUCTEMI
poboTn Cymcbkoro TeputopianbHoro BigaineHHs MAH YkpaiHu: [meTog.
nociénuk] / [1. M bogHap, H.B T[lepenenuuqa, H. 0. CugopeHko];
nig pea. J1. B. TuxeHko. — Cymu: BT[] «YHiBepcuteTcbka kHura», 2008 —
275 c.
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Po3BuUTOK TBOpUYUX 30i6HOCTEN YUHIB 6a30BOI LUKONU
LUSIAXOM BUKOHAHHS eKCrepuMeHTanbHUX Ta A0CNiAHULBbKMX 3aBAaHb

[MaHyeHko CiTnaHa MukonaiBHa
llymuernbcbka 3a2anbHooceimHsi wkona I-1ll cmynerie Ne1
im. Padika PyOHeesa NymuernbCbKoi palioHHOI padu

Y Haw 4ac cycninbCTBy MOTpiOHAa BWCOKOOCBIYEHA OCOOWUCTICTb, siKa
YCBIOOMIIOE HEOOXIOHICTb 3HaHb, MOXE OpIEHTYBaATUCS B MOTOLUi iHdOpMaLil,
peani3yBatn OTPUMaHHiI 3HaHHA Y NOBCAKOEHHOMY XWUTTi, BONOAITU NMpUUomMamu
HabyTTs 3HaHb | HACTYMHOrO TBOPYOroO iIX BUKOPUCTAHHS.

Baxnueo yMOBOK PO3BUTKY TBOPYMX 34iOHOCTEN € HanoNernuBiCTb i
iHiuiaTuBa noguHn. bea HanonernMBoCTi He MoXe OyTu nowyky. bes iHiuiaTneu
3HAHHA | NpakTUYHUK OOCBI4 NIOAWHM  3anuvwarTbCs MepTBUM  Baraxem.
HeobxigHO po3BMBaTM B YYHIB Ui SKOCTi, HA OCHOBI SKMX YycniwHiwe ©Oyae
BMpOONATUCA TBOPYE BigHOLWEHHS A0 npaui. Ans uboro HeobxigHo:

— BMKOPWUCTOBYBATU Yy HaB4YalibHOMY [Mpoueci IHTepakTUBHI MeToau
(poboTa B rpynax), Aki crpusitoTb PO3BUTKY B YYHIB FIOMYHOMO MUCHIEHHS,
iHILiaTMBN, aKTUBHOCTI I caMOCTIMHOCTI [3, 6];

— BKIIOYATU efeMeHTN Jocniay B Pi3Hi BUAW HaBYarnbHOI OiANIbHOCTI Y4YHIB,;

— 3anyyatMm [0 pauioHanisatopcTtBa Ta BMHaXiOHMUTBA Ha YypokKax |
No3aknacHUX 3aHATTSX [7];

— OpraHi3oByBaTM iHOMBIQYyalnbHI 3aBOaHHA TBOPYOro xapakrepy [4].

HapiBHi 3 BUXOBaHHSIM TBOPYOro BigHOLUEHHS OO0 npaui HeobXigHO TakoX
pO3BMBATU iHTEPEC A0 HAYKOBUX 3HaHb i 3ai6HOCTI A0 AocnigHuubKol poboTu [2].
PerynapHe BMKOHYBaHHS Y4YHAMW AOOCAIOHMLBKMX, nabopaTopHux pooiT,
3aBdaHb 3a ifIOCTPOBAHUMM KapTKaMW, pPO3B’A3aHHS €eKCnepuMeHTanbHUX
3agjay, HagalTb YYHAM MOXIMBICTb po3BMBaATM 34IOHOCTI, AKi NOTIM gagyTb
3MOry 3anmaTucsi TBOPYOK HayKoBOK poboTolo, a poboTa B rpynax crnpusie
PO3BUTKY BMIHHS BMWCIMOBMNIOBATM CBOK OYMKY, MPaKTUKyBaTM HaBUYKK
cniBpoBITHMLTBA (YMIHHS aKTMBHO cryxaTw, BUPOBNATM CHINbHY AOYMKY,
pO3B’A3yBaTh PO36BiXKHOCTI, L0 BUHUKAIOTD).

[locsig nigrotoBkM OiTen Oo oniMniag 3 oisMKM CBIOQYUTb, LLO Y4YHI He
BMilOTb BMKOHYBaTU €KCrepuMeHTasbHi 3aBOaHHs, He BOSOAITb efleMeHTaMu
AocnigHUUBKOI AianbHocTi. Lle Bkasye Ha Te, Wo NpakTU4Hi HaBUYKK, SKi MOBUHHI
Oynu 6 3akpinuTUCca B Npoueci HaB4YaHHS 30BCiM 3a0yTi. it He 3HalTb 3 4YOro
nouymHatn poboTy, sKi BUKOHyBaTM [Ail i B sKMA Cnoci® KopucTyBaTUCS
npunagamu, poduTtn BUCHOBKN.

AHanis 3anponoHoBaHMX nNporpamoro nabopatopHmx pobiT i AeMOoHCTpauin
nokasas LO:

— nabopaTopHi poboTK 3amaloTb Mano Micusa y BUKnagaHHi disvku, Tomy
Y4YHi HE B 3M03i 03HAOMUTUCH 3 NpuriagaMmn, HaBYNTUCA KOPUCTYBATUCH HUMU,
npunadaTty HaBUYKM BUKOHAHHS 4DI3UHYHOIO EKCNEPUMEHTY;

— BaraTo y4HiB BUKOHYOTb pobOTYy MO HanMcaHWM iHCTPYKLiSM, e BXe
BKa3aHi meTa, obnagHaHHs i xig poboTn.
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Lle Buknioyae HeOOXIOHICTb CaMOCTIMHO 3adyMyBaTUCA HaL METOH
poboTn, Hag TuM, SKIi npunagn  HeoOxigHO BWKopucToBYBaTUM Anga i
aocnimpkeHHsa. [itn, aki mMaoTb onuc poboTn, MexXaHiYHO BUKOHYHOTb OAHY
ornepauito 3a IHLWO, NparHyyu LWBuALIEe BUKOHATU BCi MYHKTU 3aBAaHHS | gictaTtu
HeoOXiAHMM KiHUEBMA pe3ynbTaT. Take BUKOHaHHA nabopaTopHUX pobiT
poO3nopoLlye yBary YydHiB. Yce UuUe nNpu3BoAUTbL [0 TOro, WO HaBUYKK
dOpPMYIOTLCH CTUXINHO, N OTXe, He sKiCHO. [leMOHCTpaLii, NpoBeaeHi BUNTENEM,
YYHi TiflbKM CNOCTepiratTb, ane cami B HUX He NpUMMatloTb y4acTb, TOMy 6arato
4oro He nomivatoTb. Kpim Toro, 4eMOHCTpaLiNHU eKCNEPUMEHT HE HaJa€ YYHAM
NPaKTUYHMX YMiHb Ta HaBWUYOK, siKi BMpoOBnaTbCs npu 6e3nocepeaHbOMY
BUKOHAHHI HUMW BNpas.

[ONa YHUKHEHHS UMX HenonikiB i oOpMyBaHHSA CTIMKMX, LOBrotpmBanmx
YMiHb i HABUYOK pO3ni3HaBaHHS (PI3NYHUX BENMNYUNH, 1X BUSHAYEHHS], NPOBEOEHHS
AOCTiAHNLBbKOI poboTu, BUKOPUCTAHHS Ha npakTuui npuadaHnx
dyHOaMeHTanbHUX 3HaHb Po3pobrieHa cnuctema 3axogis.

LLlo6 gocsartn noctaBneHol METU, YYUTENb NOBUHEH YIiTKO YABIATU 3HAHHS
| BMIHHS, SIKi NOBMHEH MaTW YYeHb 7-ro Knacy.

[Mo-nepLue, MaTteMaTUYHi HaBUYKM:

— 3HaXOMKEHHA HEeBIQOMOro Ao4aHKy, 3MEHLUYBarnbHOro, Bid’€MHUKa,

MHOXHMKA;

— YMiHHA B6yayBaTtu rpadoikn, To6TO rpadiyHO 306paxkyBaTy 3anexHicTb
BENTNYMH, | BUBHAYATU 3arneXHiCTb 3a BUOOM rpaduika;

— BUpaxaTu OQMHULI BUMIPIOBAHHS BENUYNH.

[Mo-gpyre, rAnBOKI TEOPETUYHIi 3HAHHS  3aKOHIB, TEeOpin, BMIiHHS

BCTAHOBMIOBATUN NPUYNHO-HACAIAKOBI 3B’SI3KM MK ABULLLAMM.

[Mo-TpeTe, BMITU KOPUCTYBaTUCA Npunagamu, 3HaTU IXHIi XapakTepUCTUKN,
MaTu HaBUYKN BU3HAYEHHA QDI3UYHMX BENUYMH 3a 4OMOMOrow npunagis.

[Mo-yeTBEpPTE, MaTU e€eneMeHTapHi HaBWUYKM AOCNiAHULLKOI poboTn 3
disvkn: TeopeTnyHe nepenbayveHHsi, po3pobka rinoTesn, CnocTepeXeHHs,
€eKCMNepuUMeHT, aHani3 ekcrnepyMeHTarnbHUX ¢OakTiB, BACHOBOK 3 HUX, NepeBipka
BMCHOBKIB Ha NpakTuLi, Ha NpuUKaai npocTmux 3agad.

[na po3BUTKY TBOpPYKUX 34i0OHOCTEN y4HIB HEOBXiAHO noeTanHo hopmyBaTtu
Li YMIHHS Ta HaBn4kK [5].

Ha noyaTtkoBomy eTani:

— HagaTu 3HaHHS NPO 3aKOHU PI3UYHNX SBULL Ta (I3NYHI BENUYMHN, SKI €

KiNIbKICHOK MipOI0 BfiacTUBOCTEN ABULL, Ta QRI3UYHUX TiST;

— Mig 4Yac BMBYEHHA HOBOro MaTtepiany Ta O3HaMOMJIEHHSI 3 HOBOHO
dI3NYHOI BESIMYMHOKD HABYUTU KOPUCTYBATUCA y3ararilbHEHUM MIaHOM
«®PisnyHa BenuuMHay, 3BEpPHYTUM yBary Ha BUMIpHOBalnbHUK npunag,
SIKUM NOBUMHEH 3HAXOOMUTUCH Ha napTi;

— O3HanoMuTu 3 NpunagamMmn 4na BUMIpOBaHHA (Pi3UYHNX BENNYNH;

— (bOpMYyBaHHS NPAKTUYHMX YMiHb BUKOPUCTaHHSA Npunais 3 noganbsmnm
3aCTOCYBaHHSAM IX Mig Yac BUKOHAHHSA eKCrepuMeHTarnbHUX 3aBaaHb.

3aranbHa cxema MOCIigOBHOCTI 3aCTOCYBaHHS METOOUYHUX MNPUAOMIB,
Anst popmMyBaHHS HaBUYOK BUMIPHOBaAHHS (Di3UYHMX BENTUMYMH TakKa:

1. AEMOHCTpPYBaHHS BMMiptoBarbHOro 3acoby;
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2. EMOHCTPYBaHHA 0OyaoBM  BUMIprOBanbHOro 3acoby 3a 4OMOMOroro
Tabnuui;
3. camocTiiHa poboTa i3 cxemamu i ManiHKamu, MoaensiMm OaHoro
BMMIipIOBanbHOro 3acody;
4.caMOCTiHE  BUMIPHOBaAHHA  (PISUYMHMX  BeEnWYMH 3@  OOMNOMOrow
BMMIipIOBanbHOro 3acody.
Po3rnaHeMo nNoOCnigoBHICTbL 3aCTOCYBaHHA MPUMOMIB ONA (pOpMyBaHHSA
HaBUYKN BUMIPIOBAHHA CUNU CTPYMY 3a LOMNOMOro aMmnepmMeTpa.
[Mepwmnin  KPOK — O3HaAWOMSIEHHs 3 OygoBOK  AEMOHCTpaUiHOMO
amnepmeTpa (puc. 1) 3a gonomoroto Tabnuui (puc. 2).
Apyrnin Kpok — xapakTepucTmka npunagy 3a ysararbHeHUM NnaHoM.
1. Hasea npunagy. [No3Ha4YeHHA Ha CXeMi.
2. BennuumHa, aka BUMIpPHOETLCA NpUiagom.
3. Mexi BUMIpIOBaHHSA BENMUYMHU AaHUM MPpUiagomMm.
4. LliHa noginku npunagy.
5. Noxunbka BMMiptoBaHb.
3HaquH;| BESTIMYMHU 3 ypaxyBaHHAM NOXMOKM npunagy.
. H3MEPEHHE o

CHNbI TOKA
AMNEPMETPOM £

Puc. 1. [leMoHcTpauinHnm Puc. 2. Tabnuus «BumiptoBaHHs cunum
amnepmeTp CTPYMY aMMnepMeTpoM»

3BepTaeTbCs yBara Ha CMOCIO MigKNYeHHs amnepMeTpa B enekTpudHe
kono. CknagaeTbcsa KONEKTUBHO CXxeMa Kora B MpoLeci gianory.

TpeTin KpoK — 3a ANOAKTUYHUM i iftocTpoBaHNMM MaTtepianom (puc. 3), Ha
AKOMY 300paxxeHO amnepMeTp Y Koni, Y4Hi, ski 06’egHaHi B napu, BianoBigaoTb
Ha 3anuWTaHHA Ta BUKOHYIOTb 3aBAaHHS:

1) xapakTepucTuka npunagy;

2) NigKIloYeHHs aMmnepMmeTpa B efieKTpUYHE KOSo;

3) cknagaHHA cxemu Kona;

4) BU3HAYEHHSI CUIU CTPYMY B KOSi, KOPUCTYHOUYMUCb MarTtOHKOM;

5) KpecneHHsi NPUHUMNOBOI CXEMM ENEKTPUYHOIO Kora, 306paxeHoi Ha
PUCYHKY, 3 oikcauieto Ha Hin 3Hakamu (+, -) MONAPHOCTI KNnem
aMmnepmeTpa;

6) BU3HaA4YeHHs1 Ha cxeMi Toukamn A, B MOXNMBUX MiCLb MiOKITIOYEHHSA
amMmnepmeTpa.
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Puc. 3. InntoctpatmBHnin matepian

OcTaHHiIn KpoK — npakTu4Ha poboTa 3 npunagamu. lNpautoroun B rpynax,
Y4YHi BUKOHYIOTb TaKi 3aBOaHHS.

1. CknagiTbe enekTpuyHe Kono, sike NnokasaHo Ha MarntoHKY KapTKu.

2. BumipanTe 3Ha4eHHA cunm CTpymy i 3anuuliThb.

3. HamantounuTte cxemy LbOoro kona.

4. MMigknounTe amnepmeTp B Toukax AB, CL.

5. lNopiBHAWTE 3HAYEHHSA CUIU CTPYMY B LUX TOYKaX.

6. 3pob6iTb BUCHOBKMN.

Micns Toro sik cpopMOBaHi HaBUYKKM | BMIHHA KOPUCTYBaTUCA Npuiagamu,
AOUiNIbHO  oopMyBaTU  HaBUYKM  OOCIIOHUUBKOI  OiSNbHOCTI:  TeopeTuyHe
nepenbayeHHsi, po3pobka rinoTesan, CrOCTEPEXEHHs, MNOCTaHOBKa Ta
NPOBEOEHHSA EKCNEepPUMEHTY, aHarsi3 ekcnepuMeHTanbHuUX (akTiB, BUCHOBOK 3
HUX, NEepPeBipKa BUCHOBKIB Ha NpaKTuLi, Ha NpuKnagi NpocTux 3agau.

Mepwa noyaTtkoBa npoba uiel AisnbHOCTI BigbyBaeTbCs Nig KEPIBHULTBOM
yunTens, SKMm OeMOHCTPYE MOCILOBHICTb BUKOHAHHSA OOCMIOHULBKMX 3aBOaHb
Ta A€ YCTaHOBKY A0 MPAKTUYHUX OiA YYHSAM.

Hanpuknag, npogoBXyruuM BUBYEHHA TeMu «EnektpuyHun cTpymp»,
30Kkpema, «3akoH Oma», NPOMOHYETLCS YYHAM BMKOHATWU 3aBaaHHA «docnignTu,
SIK cuna CTpymy 3anexuTb Big Hanpyru i nobyaysaTtu rpadoik Liel 3anexHOCTi».

Ha noyatky AiTu OTpUMYIOTb IHCTPYKLHO:

1. BusHa4ute xapakrepucTtnku npunagis.

2. Cknagite Kono, NigkMoyMBLLM DKepeno CTPyMy, BUMMUKaY, pe3nuctop,
amnepmMeTp, BONbTMETP.

3. Ha mantounTte cxemy uboro Kona.

4. BusHauTe nokasu npunagis Ji, U;.

5. MNigkntoYiTe JoAaTKOBI gkeperna cTpymy i Bumipante J,, U,.

6. 3anoBHUTb Tabnuuto.

Lla po6oTa BUKOHYETLCSA Y4HAMM B rpynax. licns 3akiH4eHHs poboTu yyHi
A0NOoBigalTb 3a MNMIAaHOM. YYHi iHWKX rpyn MOpPIiBHIOWTL pedynbTaTu 3i CBOIMMU
3anucamu i JONOBHIOKOTL BiANOBiAb abo 4ONUCYOTE NPONYLLEHT TBEPAXKEHHS.

TaknMMm 4YMHOM, OaHi, aKi oTpumMara ogHa rpyna, niaTBepaKyrTbCs JaHUMU
IHWKWX rpyn, WO MNEepeKkoHye Y4HiB B OO’EKTMBHOCTI 3aKOHOMIpPHOCTEW, SKi
BUBYAKOTLCS, CNPUSE BUPOOBMEHHIO NPUAOMIB KOMEKTUBHOIO AOCHIOKEHHS,
YKPINmoe BiAHOCMHN MiDXX TOBapuLiamMmu.
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[Migcymkn Lboro etany popMyBaHHA HAaBUYOK | BMiHb TaKi.

1. Mpn pgocnigHMubKknx poboTax yvyeHb po3ymie, WO gocnig HeobxigHo
NpPOBOAUTU CaAMOCTIMHO, WO HeobXiadHO oTpumaTtn pesynbTaT | 3podutn
BUCHOBOK. Bce uUe cTUMynioe yBaxHe BiQHOLIEHHS i OO PO3YMiHHS MeTW, i Ao
OfepXaHHA pes3ynbTaTy, | 40 (OpMyrOBaHHA BUCHOBKY, LLO B CBOK 4epry
cnpusie akTMBHOMY OTPUMAHHIO 3HaHb.

2. ByukoHaHHA bpoHTanbHMX OocnigiB A03BOSIIE 3HAYHY YaCTUHY YPOKIB
di3nKM NPoOBOANUTM MPUNOMOM LOCHIKEHHS. YYHi Nig KepiBHULTBOM BYMTENS
«BUBOAATb» 3AaKOHOMIPHOCTI i3 «CaMOCTIMHO» NMPOBeAEHUX HUMW OOCHIAHULBKNX
pooIT.

Taki poboTn OouiNbHO NPOBOAUTU, KOMNMN O6’€EKTaMM BUBHEHHSA € MareHbKi
npeameTn abo Ans BUBYEHHS SIBMLL HEODXIOHI M’A30Bi BigYyTTS.

dpoHTanbHe BWKOHAHHA OOCHIMKEHb 3aMMae MpPOMDKHE Micue MiX
AEMOHCTpaUuinHMM  gocnigom i nabopaTopHO pPoBOTOH, CTBOPKE MICT MiX
HUMN. Ha nabopaTtopHux poboTax nepwi novYaTKoBi MNPaAKTUYHI  YMIHHSA
3aKpINSIOTLCS | BOOCKOHAIOITLCS.

Binbly caMoCTiHICTb y4HI BUABNSAOTL Nig Yac nabopatopHoi poboTu. Lle
€auMHa opma 3aHATb, KOMWM BOHM MalTb 3MOry BECb 4Yac npautoBatn 3
npunagamu 6e3 Hanpaendaw4ol AisnbHocTi yuutend. Came Tomy nabopaTopHi
pobOoTK BigirpalTb BaXKNNBY POJib Y PO3BUTKY TBOPYMX 34i6HOCTEN Y4HIB.

Mign yac npoBedeHHs nabopaToOpHOI pPoBOTU yyuTENb PErynie piBEHb
CaMOCTINHOCTI Yy4HiB. UMM MeHLue iHpopmaUil MICTUTb IHCTPYKUiS, TUM OBinbLue
CaMOCTINHOCTI BUSIBNSAKOTb YYHI Y BMKOHAHHI poboTn. Cnpasai TBOpPYOK UM
poboTa MoOXe cTaTu nuuwe ToAdi, KONMM B IHCTPYKUil dpOpPMYNIOETLCS TiNbKK
npobnema.

Knacudikauito nabopaTtopHux pobiT 3a piBHEM CaMOCTIMHOCTI MOXHa
nogatn y Burmaai tabnuui. 3HaK «+» iNOCTPYE HaAABHICTb MEBHOrO 3MICTY
iHdbopMaUii B iHCTPYKUiT 40 nabopaTopHOi po60oTH, 3HAK «-» — T BiACYTHICTb.

Tabnuus.
Knacudikauia nabopaTtopHux pobiT 3a piBHEM CaMOCTINHOCTI.

3MICT OKpeMUX NMYHKTIB iHCTPYKL,iT

PiBeHb dopmynioeTbes | BkasytoTbes | Bkasyetbcsi | BkasyeTbes

CaMOCTINHOCTI Tema i npunaau i Ha3Ba i 3MICT yCix
3aBJaHHSA MaTtepiann | NOCNigOBHICTb onepauin
poboTK onepauin

YacTkoBa + + + +
CaMOCTINHICTb
HenoBHa + + + -
CaMOCTINHICTb
lNoBHa + + - -
CaMOCTINHICTb
TBopya + - - -
poboTa

Hanpuknag, po6oty «CknagaHHA enekTpMYHOro Kora Ta BUMIPHOBaHHSA
CUNX CTPYMY Ha pPI3HUX LiNIFHKax Kofla» MOXHa MNPOBECTU Ha pPiBHI MOBHOI
CaMOCTIMHOCTI, e IHCTPYKUiA, HadgaHa YYHSAM, OXOMSTE NMLIE ABa NYHKTU:
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1. MeTa: BCTaHOBUTU, YM OHAKOBA cura CTPyMy Ha pPi3HUX OiNsHKax Kona,
HaBYNTUCA MpPaBUSIbHO CKNagaTM KOO 3a CXeMOoK | KopucTyBaTuCS
amnepmMeTpom.

2. ObnagHaHHSA: amnepMeTp, AKepeno CTpyMmy, famnodka Ha nigcrasLi,
BUMUKaY, 3’€gHYyBaribHi NPOBIAHUKMN.

PoboTty «BumiptoBaHHA onopy MNpoBigHWKa 3a OOMOMOrow amnepmeTpa i
BOSIbTMETpPa», Y4Hi, AKi MalTb BUCOKUM PiBEHb 3HaHb, MOXYTb BWKOHYBamnwu
MOBHICTIO CaMOCTINHO, AKLO 3anponoHyBaTh TiNbKW TeMy AocnimkeHHd. Litn
0e3 IHCTPYKUiA CaMOCTIMHO MNOBWHHI 3anucaTu MeTy, Bubpatn obnagHaHHS,
CKNnacTu erieKTpu4He KOJSI0 | HamanBaTu cxemy, oopMunu pesynbtatn y
BUrNaA4i Tadbnuui, 3annucann BUCHOBKMW.

Akwo nonepegHi nabopaTtopHi poboTn  dopmyBann  BUMIPHOBarbHi
HaBW4YKWM, TO HACTYNMHUM eTan PopMyBaHHA OOCHIOHUUBKUX YMiHb peanidyeTbCcs
npu nepexodi Ao 6inbLl BUCOKOro pPiBHA 3a CKMagHICTIO 3aBAaHb — PO3B’sI3aHHS
eKCnepuMeHTanbHUX  3agad, OOCNiMKEeHHs  €aBUlW, 3  BCTAHOBIEHHSM
B3aEMO3B’'A3KIB MK (Pi3ndHMMKM BenuyuHamn. [Jo Takux 3agad BigHOCATLCS:
BMBI4 3akoHy Oma gnsa AingHkn Kona, AOCHiAKEHHS BMAaCTUBOCTEW MOCTIMHUX
MarHiTiB, OCIiIOKEeHHA MarHiTHOro Nomns CTPYMy i KOTYLLUKU 3i CTPYMOM.

BpaxoBytoun, W0 piBeHb NigroToBkK i 3a0i6HOCTI A0 AocnigHMLBKOT poboTn
B PI3HUX YYHIB Krlacy He OLHaKOBMUW, OOUINIbHO HaZaBaTy TBOPYI 3agadi Pi3HOro
CTYNeHs1 CKNnagHocTi, Ansa Toro, wob KoxeH Mir obpatn 3aBgaHHA ans cebe.
Hanpuknag, ona 6inbLl 34ibHMX gitern MOXHa 3anponoHyBaT Taky 3agady: «3a
AONOMOro npunagis Ans BUMIPOBaHHA CUIM CTPYMY Ta Hanpyrn BuU3HaudTe, 3
SIKOI PEYOBUHN BUrOTOBMNEHMI NPOBIAY.

[ns po3B’a3aHHA Uiel 3agadi y4Hi NOBUHHI:

1. 3HaTu Teopito, WoOO npoaHanidyBaTM YMOBY i 3’icyBaTu, WO BUA
PEYOBMHU MOXINBO BU3HAYMTK 3 Tabnuui «Mntomuin onip NnpoBigHMKa.

2. lvtomMun onip BU3HAYUTK i3 cpopmynmR=pé $p=R?, ne R

po3paxoByeTbcs i3 3akoHy Oma R=U/J, a Hanpyry U i cuny ctpymy J Tpeba
BUMIPATU npunagamMmum B enekTpuyHoMy Koni. Ons uboro ydHi NOBMHHI CKNnactu
KOMNO Ta HamamnBaTh oro cxemy. S — po3paxyBaTtu 3a doopmynow S = mr?, r —

BU3HAYNTM METOAOM psALiB, KOPUCTYHOUYUCH TiHINKOW, | — po3paxyBaTu 3a
dopmynor [ = nl,, e n — KiNbKICTb BUTKIB @ [; — AoBXuWHaA 1 BUTKA, [, = 2Tir.

3. 3pobuTn BUCHOBOK, MOPIBHIOOYN OTPUMaHI pesynbTatv 3 TabnuyHum
3HaAYEHHAM.

[Ang iHWKnX y4HIB NPOMNOHYKTLCA Nerwi 3a 3MICTOM | KifbKICTIO onepaLin
ekcrnepumMmeHTanbHi 3agadi. Hanpuknag: « Ak 3aMiHUTbLCA cua CTpyMmy i Hanpyra
Npyn NepeMilleHHi NoB3yHKa peocTtaTta», abo «BusHauuTh onip pesuctopa 3a
AOMOMOrOK ENEKTPUYHUX NpUnaaie».

HisanbHICTb y4HIB OpraHisoByeTbCs Yy BUrnaai npoektis. Lle notpebye Big
HUX FNUOOKMX 3HaHb | BigNpaubOBaHMX A0 aBTOMATU3My BMiHb i HaBW4YOK
KOPUCTYBaHHA Npunagamu, yMiHb BMKOHYBaTW LOCMIOHMLBKY PO6GOTY, BMIiHHSA
NepeHoCUTU 3HaHHA | OOCBI4 Yy HOBI cuTyaudil. Tak npu nNigrotoBsui NPOEKTY
«[JocnimpKkeHHs 3aneXXHOCTI Onopy HaniBnpoBigHUKA Bi4 TemnepaTtypu» YYHAM
HeobxigHo Byro:
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1) cchopmyntoBaTn MeTY;

2) nepenbayunTun pesynbTaT Ha OCHOBI TEOPETUYHUX 3HAHD;

3) BU3HaAUUTK Npunagu, siki HeobXxiaHi Ans BUKOPUCTaHHA poboTu;

4) po3pobUTK NOCAIAOBHICTb BUKOHAHHSA JOCniaY;

5) cknactn Tabnuuo i 3aHeCcTn pesynbtaTtu;

6) nobyayBatm  rpadpik  3anexHOCTi  Onopy  HamiBnpoBigHMKa  Big

Temneparypu;

7) 3p0OUTN BUCHOBKMN.

JdocnigkeHHa npoBoaunMca B MO3aypodHUI Yac, a uen Bug pobotn —
BMKOHYBaBCSA B rpynax. Pesynbtart ix gocnigpkeHb OyB nogaHuvi Ha ypoui —
KOH(pepeHLUii y BUrnsgi nnakarty, e 3adgikcoBaHa ix pobora.

CuctemaTuyHe BKIIIOYEHHA efieMEeHTIB OOChiQKEeHHS B HaByarbHOMY
npoueci 3 i3nkM B Pi3HI BMOM HaBYarnbHOI OiANIbHOCTI YYHIB, 34IMCHEHHS
AOCNIOHMUBKOro nigxo4y OO0 BUBYEHHSA OKpeMUX TeM 4yepes3 poboTy B rpynax,
NPU3BOANTb 4O BUXOBAHHSA B YYHIB iHTEPECY 40 HAaYyKOBUX 3HAHb i AOCNIAHULBKOI
npaui. Taki Buan poboTu, 3aBOsikK SKUM YYHSIM JOBOAUTBCS LLIOCb «BigKpMBaTUY,
30yKYylOTb B HUX XUBWUW iHTEpecC, YTBOPIOTb eMouinHe 3abapBfieHHA YPOKY,
WO CTUMYIIOE aKTMBHICTb iHAMBIAyanbHOI AOisnbHOCTI  y4yHiB. «Pagictb
“‘BigkpntTa”, - nMWwyTb [.H. BoronbneHcbkun i H.A. MeyeHcbKka, - HanexuTb 40
yucna Tak Ha3BaHUX “IHTeneKkTyanbHUX BigYyTTIB"», AKi BigirpaloTb BENUKY POSib
Yy HayKOBi/ TBOPYOCTI i B3arani B 6yab-skin nisHaBanbHin OiANbHOCTI.
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EkcnepumMmeHTanbHi 3agadvi
AK 3aci® niABULLEHHA TBOPYOi aKTUBHOCTI Y4HIB

Monobpin Mukona Mukonanosuu,
Kponeseuykka crieuianizogaHa wkona I-1ll cmynexie Ne 3
Kponeseubkoi palioHHOI padu

Hucmo noaiyHe mucreHHs1 came coboro He
MoXXe Oamu HisIKuUX 3HaHb rpo ceim ¢ghakmie:
Mi3HaHHS peasibHo20 c8imy rpyHmMyemascsi
Ha docrnidax i3asepwyembCs HUMU. ..

A. EdHwmeUH.

lonosHe, wWob o0HoYacHo y4yeHb ba4vus, criocmepizas i pobus.
Le € ui mpu peudi, mam € xuea OyMka, sika 3a20CmMpPIE PO3YM.
B. O. CyxomnuHcbkul

Cepepy pisHOMaHITHOro apceHany cnocobiB HaBYaHHA Qi3vkM ocobnuee
MiCLle MOoCigalTb CMOCTEPEXEHHS SBUL, MNPOBELAEHHS eKCrnepuMeHTasrbHUX
AOCNIKEHb, PO3B’SI3yBaHHS €KCnepuMeHTanbHUX 3agad. Pi3HOMaHITHICTbL Y
dopmax poboTn Ha ypokax i BOOMaA 3aXOMnSIOe YYHIB HaBiTb i3 HECTIMKOO yBarow
M CTBOPKE MEBHWIA OPraHisoBaHUA PUTM HaBYaHHSA, 30ymXKye iHTepec [0
BUBYEHHA (I3NKN, BUXOBYE Y HUX TBOPYY iHIiLiaTuBy.

dopMyBaHHIO ekcrepyMeHTanbHMUX YMiHb YYHIB 3aranibHOOCBITHBOI LLUKOSN
npucesivYeHi poboTu yKpaiHCbknx ydeHux A. byramosa [1], €. Kopwaka [4],
C. Nicdapa [5], M. TlpokoneHko [8] Ta IiH; YMIHHIO pO3B’A3yBaTU
ekcnepuMeHTanbHi 3agadi — pobotn H. lMogonpuropun [7], M PyaeHko [9],
O. ®owmiHol [11], Ta iH.

ExcnepumeHTanbHi 3agadvi Ha BIgMIHY Big TEKCTOBUX, HAK MNpaBusio
noTpebytoTb Oinblle 4acy Ha IX NiAroTOBKY i PO3B’SI30K, @ TaKOX BMMarawTb
BiANOBIOHNX HAaBUYOK BYMTENSA B NOCTAHOBL | MPOBEAEHHI ekcnepumeHTy. Ane
pO3B’sA3yBaHHSA TakMX 3aJad MO3UTUBHO BMAMBAE Ha SKICTb BUKMagaHHA (i3viku
IM HanexuTb BupiWwansHa porb Yy OPMYBaHHI B YYHIB €KCrepyMEHTarbHUX
YMiHb | HaBMYOK, B O3HaMOMIEHHI IX 3 OCHOBHMMW enemMeHTamn npouecy
nisHaHHA. [lig 4ac po3B’d3yBaHHA [aHOro TUNy 3agad Y4YHi CaMOCTIMHO
CcrnocTepiraloTb 3a MPOXOMKEHHAM SABULW, | MpPouec HaB4yasibHOro Mi3HaHHS
Habupae JOoCNiAHOro Xapakrepy.

ExcnepmmeHTanbHi 3agadvi NoginanTbCs Ha AKICHI | KinbKicHI. [Jo sIKICHUX
HanexaTb Ti 3agadi, gki He NoTpebyloTb KiNbKICHUX AaHUX i MaTeMaTUYHUX
PO3pPaxyHKIB.

YMOBY SAKICHOI 3aa4vi MOXHa (POpMyntoBaTN Ha OCHOBI CMOCTEPEXYBaHUX
npouecie Ta gaBuw,. Hanpuknag, KOpuUCHO rMokasaTu edqeKkTHYy | MnpocTy
AEeMOHCTpauito Ha aito atMocdepHoro Tucky. ObnagHaHHSA MOXHa BUIOTOBUTU
BUMTEN0 abo Y4YHAM 3a BKa3iBKOK BUYMTENS HA YpOKax TPyAOBOro HaBYaHHS.
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Takum npunagom € 6aHKa i3 XepcCTi, y OHi SKoi UBSAXOM MpobuTo LecATok
OTBOpIB. 3BEpPXy BOHA HaKpUTa KPWULLKOK, B SKiM OOAWH OTBIp. [JdeMoHcTpauito
NPOBOAATb HACTYMHMM YMHOM. 3a AOMOMOrol LBsixa abo TOHKOro MeTarnivyHoro
CTEPXHA MOKa3ylTb, WO B AHI 6aHkM € oTBopu. lNoTim 6aHKy BHM3 AHOM Ta 3
BIOKPUTMM BEPXHIM OTBOPOM, OMyCKalTb Yy MOCYAMHY 3 BOOOK. AK TiNbKM BOHaA
HaNOBHUTLCA BOAOK, 3aKPMBaKOTb BEPXHIi OTBIP NanbuUeM i NigHimatoTb GaHKy 3
Boaun. Boaga 3 6aHKun He BUNMBAETLCA.

3anutaHHA 3agadi PopMyrnoTb Tak: «Homy..?»

[eMoHCTpauito NpogoBXyHOTh, BiAKpMBaOUKM OTBIp Y Kpuwui. Boga 4epes
OTBOPW [OHa BWNMBAETLCA. HaCTynHi 3anuTaHHA Taki: «AK  NOACHUTK
cnoctepexyBaHe gBuve? YoMy BaXKO BIiOKPpUTU GaHKy 3aKpUTy KPULLKOK 3
Hapi3KOK 3 KOHCepBaLi€to, SKWO BOHA 3akpuBanacs npu temnepatypi 6numsbkin
Ao kuniHHa? Lo Bn pobute, wob ii Biakpntn?»

KoxHa 3agjaya, sika BMKOPUCTOBYETbCA Ha ypoui AdonomMarae YYHAM
cBigOMO 3acBotoBaTh  i3nYHI  NOHATTA abo disnyHi  npouecn,  SKi
AEMOHCTPYHOTbCS.

TakoX YyMOBY SKiCHOI 3afadi MOXHa (opMynioBaTh, BUKOPUCTaBLUM
3annTaHHs, WO CynpOBOMKYETbCA MNOKa3oM cuTyauil. Hanpuknag, «Ak
NPUKPINSOITE 40 NOo6OBOro ckra fnerkoBoro aBToMobinga pisHi npeameTy He
NPUKIIEOYN X, HANPUKaZd, ManeHbKUA Oep)KaBHUiA npanop YKpaiHu, SKUn Bu
HeoZ4HOpPa30BO HGauyunm B carioHax nerkoBmMx aBToMoOiniB YKpalHCbKMX NaTpPIOTIB.
3aBOsku AKOMY (PisYHOMY SIBULLY TPUMAaEeTbCs npanopeub?» [Ona HaovHOCTI
NPUKPINSIOITE A0 KNacHoi gouwku abo 360Ky A0 AeMOHCTpauinHoro crona
npanopelb 3a A0NOMOro M’SIKOI F'yMU, SIKY MILHO NPUTUCKaOTb 4O NOBEPXHI. Y
Taki cuTyauii NOSICHIOETLCS NobavyeHe Ha OCHOBI BUBYEHOrO MaTepiany.

KinbkicHi  ekcnepumeHTanbHi  3agadi  noTpedyloTb  BUKOPUCTAHHSA
BUMIPIOBanbHUX NpunagiB Ansi OTpUMaHHA gaHuX, NpoBeAeHHA obyucreHb 3a
dopmynamu, a iHoai nobyaoBu rpadikis, Ha OCHOBI SIKUX POOUTBLCSA BMCHOBOK
NpPO 3aKOHOMIPHOCTI A4OCNIAKYBaHUX MPOLECIB.

Taki 3agadi pi3Hi 3a cknagHicTio. Cami NPOCTi — Le BUMMIPOBAHHS MEBHUX
di3nyHMx BenunumH. Bueyatoun temy «Cuna Apximega» abo BBOASMM MOHATTH
«ligpocTaTuyHe 3BaXKyBaHHsSI» MPOMOHYIOTb BU3HAYUTU cuiy Apximeda, dka
Oyne OiaTn Ha MeTanesun UMNiHAP NPY 3aHYpPEHHi NOro y BoAy, Ta NepesipuTn
BiANOBIOb 3a JOMOMOroK AnHamomeTpa. B yyHIB Ha cTonax npunaan: MeHaypka
3 BOAOH0, 3 MPUKPINIEHO 40 HbOro HUTKOK, ANHAMOMETP.

[HWi 3agadvi — BUMIPOBAHHA Ta MOPIBHAHHA (PI3UYHOT BESIUYMHWN PI3HUX
oG’ekTiB. Y 9 knaci, BuB4yatoum temy «[xepena enekrpuyHoro CTpymy», BenmKky
3aUikaBIeHICTb Y YYHIB BUKITMKAE OOCHIL, AKMW NIATBEPLKYE, WO HAUMPOCTIWNM
ranbBaHiYHUM erieMeHToOM € 3BuyaunHe a6nyko. o6 nepecsiguMTnchb y LbOMY
Ao MikpoamnepmeTpa nig'eaHyloTb ABa €neKTPUYHI NPOBIOHUMKW. [HLWWI  KiHL
NPOBIAHWKIB MeTaniYHMMWN KreMamun BCTaBnsoTb Yy A0MyKo Ha BiacTaHi 2-3 ¢cm
O4uH Big ogHoro. MikpoamnepMeTp nokasye HadaBHICTb €NTEKTPUYHOIO CTPYMY.

3aBAaHHSA, sike CTaBUTbCA YYHAM: «CaMOCTIMHO BUMIPATM CUny CTpyMmy,
SIKy CTBOPIOKOTb KapToOnnuHa, rpywa, JIMMOH, Ta BM3HAYUTU, KUK 3 OBOYIB YK
dpyKTiB fae Ginbwunn cTpym. Homy BenmvynHa CTpymy npy OQHaKOBUX BiLCTaHSX
Mig enekTpogamu pisHa?»
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Binbw cknagHi KiNbKiCHI 3agavi — ue 3agadi Ha gocnigpkeHHs. Hanpuknag,
BUMIPATM OMHAMOMETPOM CUIly TepTa Mpu pyci N0 AEeMOHCTpauinHOMYy CTOSy
TPbOX OAHAKOBUX OepeB’daHUX BpycoukiB y BuNagkax: a) Gpycku NpuKpinneHi
OOMH A0 ofgHoro; 6) 6pyckn nexaTtb OguMH Ha O4HOMY. AKMIN BUCHOBOK MOXHA
3pobutn 3 gocniais?

Po3B’dA3aHHA HacTynHOro Tuny 3agady BUMarae CTBOPEHHS MeTOOMKK
BUMIPIOBaHHA (Qi3UYHOI BenMYMHWU. FAK 3pas3oK 3afdadvi MOXHa HaBeCTU Taky:
«BukopuctoBytoun GapomeTp—aHepoin Ta BUMIpHOBarnbHYy CTPIYKYy, BU3HAUYUTK, 3
SIKOK CUIOK aTMocdepa TUCHE Ha KPULLKY YYHIBCbKOro cTona.

Micue ekcnepuMeHTanbHMX 3a4ay Ta crnocid iX NOCTaHOBKM BM3HAYaETLCA
METOK HaByanbHOi [iANbHOCTI. [X MOXHa BMKOpUCTATM [AONS  CBiAOMOro
3aCBOEHHA TOHATb, 3aKOHOMIPHOCTEW MPOTIKAHHSA SBULL, 3aneXHOCTEN MiX
di3NYHUMN BENTNYNHAMM.

Y Oedknx Bunagkax ekcrepumeHTtasrnbHa 3agada Moxe OyTu TEMOK YPOKY.
3okpema,npu BUBYEHHI Temn «3akoH Oma ans ogHopIgHOI AinsHkM konay» y 9
Knaci MOXHa CTaBuUTW 3ajady — 3’dAcyBaTu 3arnexHiCTb Cunu CTpymy Yy
NPOBIOHUKY Big €MNEeKTPUYHOI Hanpyru Ta BENUYUHUM ENEKTPUYHOro Oornopy
AINSHKN Kona.

JToriyHo nobyayBaTn YpOK B NOCIiAOBHOCTI:

1. O6aymyeTbCsa NiaH NpoBeAeHHA EKCNEPUMEHTY.

2.3'AcoBYeTbCA HasiBHICTb npunagie Ta obnagHaHHA, €Ki € B
PO3MOPSLNKEHHI.

3. Mpuragytotbca cnocobu NigkMlYeHHs amnepmeTpa Ta BOSbTMETpPa B
eneKkTpUYHe Kono Ang BUMIPHOBAHHA CUMKN CTPYMY Ta €NEKTPUYHOT Hanpyru.

4.Ha powui, 3 ypaxyBaHHSIM [OMOBHEHb YYHIB, KPECNUTLCHA CXema
3’egHaHHs npunagis, Tabnuykn BiANOBIOHOCTI CUNM CTPYMY BiA Hanpyrn Ta cunm
CTPYMY Bifg €NeKTpM4YHOro onopy.

5. MpoBoanTbCA CNIfIlbHO 3 KIAacoM eKCNepPUMEHT Ta 3anoBHIOKTHLCA
Tadnuui.

6.3a pesynbTaTaMy eKCNepUMMEHTY Ha 3aroTOBMEHIn Ha  gouii
KOOpAWHATHIN CiTui, OyaytoTbCa 3anexHOCTi CUM CTPYMYy BiO €neKTPUYHOI
Hanpyrn Ta cunn CTpymy BiJ, eNeKTPUYHOro onopy npoBigHuKa.

7. lNporoBoptotoymn eTanu NpoBedeHHA OOCNIAIB, 3anUCYTbCA 3aneXHOCTI
y BUMSai oopmyrn.

8. dopmynioTbCA BUCHOBKW, AKI NiABOAATbL OO (POPMYIOBAHHA 3aKOHY
Owma. 3aBepuianbHM eTanom € opmyrntoBaHHA 3akoHy Oma ans ogHopigHol
AINSHKX Kona Ta 3anuc noro B poboymnx 3omnTax.

OcCKiNbkM  y4Hi NpPUIAMaKOTb aKTUBHY Yy4vacTb Yy OOroBOpeHHAX Ta
CMNOCTEPEXEHHI EeKCMepUMEHTY, BOHW CBIiAOMO 3aCBOWTb  BigMOBIAHUN
Marepian.

3a TaKow MoCrigOBHICTIO y)Ke B 8 Kraci MOXXHa NponoHyBaTn (PpoHTanbHO
po3B’A3aTN eKkcrnepumMmeHTanbHy 3agady: «[llporpagyonte nNpyXuHy i BUpasiTb
doopMyroK 3anexHIiCTb 1l BUOAOBXEHHS Big NpUKNageHol cunuy». Ana CUnbHiWmnx
YYHIB pekoMeHayeTbcs nobyayBaTu rpadpik 3anexHOCTi Cunu MpPY>XHOCTI Big
BUOOBXEHHS.
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EkcnepumeHTanbHy 3agayy MOXHa BUKOPUCTATU 3 METOK KOPEKLiT 3HaHb.
lMpakTnka cBiguYUTb, WO (I3NYHUM 3MICT PIZHOMAHITHUX BU3HAYEHb, NpPaBuI,
3aKOHIB CTa€e 3pOo3yMiSIMM YYHAM nuwe nicns Heo4HOPa3oBOro 3acTOCYBaHHS.
Topi nepen y4YHAMM pPO3KPUBAKTBCA HEYCBIAOMSIEHI CTOPOHM HaB4YallbHOro
Martepiany. Hanpuknag, yactvHa LUKONApPIB HEPIOKO OTOTOXHIOE MaTteMaTuyHy

(abcTpakTHY) 3anexHicTb R:UT 3 isnyHoo. AHanisywun dopmyny Ans

3HAXOKEHHA €NEKTPUYHOro onopy, OEB’SATUKMIACHUKA YacTO CTBEPLKYHOTb, WO
«i3 30iNbLUEHHSM eneKTPUYHOI Hanpyrn Ha AiNsHUi Kona nponopuivHo 40 Hel
36inbwyeTbca onipy». LWLob 3acTtepertu yyHiB Big NoAibHMX BUCHOBKIB i HABYNTU
cnpuiMaTn isnyHi BENUYNHM He oopMaribHO, a i3 PO3YMIHHAM CYTi BEJIMYUNHM,
HeobXigHO 3BEPHYTU yBary Ha BU3HAYEHHSA €NeKTPUYHOro onopy K BNacTUBOCTI
camMoro npoBigHMKa NPOTULIATU NPOXOLXKEHHIO N0 HBOMY ENEKTPUYHOro CTpymMy
Ta npuragatu, WO ENeKTPUYHMA Oonip 3anexuTb Big OOBXWHW, NSoLwi
nonepeyHoro nepepisy Ta martepiany nposigHMKa.

Kopekuis BiobyBaeTbCcsi B MpouecCi eKCcnepuMeHTanbHOro AOChiaKeHHS
EeNneKTpPUYHOro Kona. YYHi cnocTepiraloTb 3a MNokasamum amnepmeTpa |

. . U
BOJIbTMETpPaA Ta YCHO 0bumMcnoTb onip nposigHNKa 3a cbopmynoro R:T.

3aspanerigb Hanpyry i cuny CTpymy pPerynoTb Tak, Wwob iX 3HavyeHHs 6ynu
HecKrnagHuMu Ang yCHUX po3paxyHkiB. OgepxaBLun OgHaKOBUW pe3yrbTaT, YYHI
BMEBHIOKTLCA, WO ONip NPOBIAHWKA HE 3aneXuTb Hi Big €NeKTPUYHOI Hanpyru, Hi
BiZ CUNK CTPyMY.

Po3B’da3aHHA 3agay, ocobnvBO ekcrnepuMeHTanbHUX, A03BOMSAE YCNIWHO
nogonatu noAibHi HeOonikM B 3HAHHAX Y4YHIB, YCMiWHO po3BMBaATU igeto
PYHKLIOHANbHOI  3anexHoCTi  isnyHuMX BenumyuH. [pn  ubOMy B Y4HIiB
CKNagaeTbCA YABIIEHHS MPOo (Pi3UYHUIN eKCrepUMEHT SK NPO MeTo, AOCHIIKEHHS
SBULL, NPUMPOAM, OCHOBY S$IKOTO CKMagalTb BUMIPIOBAHHA Ta MaTeMaTudHWUin
aHani3 3anexHocTi MibX BUMIPIOBaHVMU BENUYNHAMM.

OcobnuBy UikaBIiCTb BUKINKAE PO3B’A3YBaHHA eKCnepuMeHTanbH1UX 3agay
Yy SIKOCTi AOMALUHbOrO 3aBAaHHs, sike Moxe 6yTu 3aranbHuM (OgHaKoBUM ANs
ycix) abo iHaueigyanbHuMm. Y nobOOMy BUMNagKy yyuTenb MOBUHEH OyTU
BMEBHEHMM, LLO ANA AOMAaLUHIX AocnigiB y4Hi 3HanmgyTb NOTPiOHI npunagn i
mMarepianu.

3 BENMYE3HO LiKaBiCTHO Y4Hi, 0ocobnmnBo 7-8 knaciB, BUKOHYHOTb JOMALLHI
pocnign:

— BUMIpATK 00'eM BOAM, LLIO BMILLAETLCS B CTOSOBIN NOXLi;

— BUMIPATU KINbKICTb CTOSMOBUX JIOXOK BOAM, SAKi NOTPIGHO BUMNUTKU Y
CTakaH, Wob 3anoBHUTU NOTO;

— BU3HAYNTN MacCy YOTUPLOX YaNHUX FNOXOK;

— BUMIPATU TUCK MYCTOT YaLUKWN Ha CTin Ta 3 BOAOHO.

[Nepen BUKOHAHHAM OOMaLUHIX eKCriepuMeHTarnbHNX 3aBaaHb YYHI NOBUHHI
npuragatu Cnocid BM3HAYEHHS LUiHM NOAINKM BMMIpIOBaNbHUX MNpuUnagie, ski
BUKOPUCTOBYIKOTbLCA BOOMA. TakMmu npuniagamMmu, WO € Mamxe B KOXHIW POOVHI, €
AVHaMOMETpP AN1F 3BaXXyBaHHSA, MipHUM CTakaH, BUMIptOBaribHa CTpiYvKa, NiHirKa.

47



Mg 4ac BuBYEHHS Temu «[yCTMHa» MPOMNOHYKTb YYHAM  BUKOHATU
AOMALLHIO eKcrepuMeHTaribHy 3agady no BU3HAYEHHKO TYCTUHW KapTOMinHKU. Y
30WMUT 3anucaTu nfiaH nNPOBEAEHHS  eKCNepuMEeHTY, Ha3BM  [OMaLUHIX
BUMIPIOBanNbHUX nNpunagis, 4HKi BUKOPUCTOBYBamnu, 3anucatn po3paxyHKu
0BYMCNEHHS rYCTUHM Ta pe3ynbTaT AOCNIIKEHHS.

Y AKoCTi JOMaLLHIX eKcrnepuMeHTarbH1X 3aBgaHb NPOMOHYITLCA 3adadi 3
Pi3HNX TEM Nporpamu.

«3’sicysaHHs yMo8U pigHOBazau 8axkesisy:. FK HanwBualle 3piBHOBaXUTU
AepeB’sHy LWBabpy, AKOK MUIOTb Nignory, 3a AOMNOMOroK BKasiBHMX ManbLiB
ABOX PyK?

«Tnck TBepaux Tin»: BUKOPUCTOBYKOYM ManeTky (3amiCTb Hel MOXHa
ckopucTaTUCH  MOABIMHUM apKylem nanepy y KNiTUHKY) Ta BiQOMOCTI npo
BNacHy Macy BM3HA4YMTX TUCK Ha Nignory nigowsamMu B3YTTHA, KONMW BU CTOITE HA
OAHIN HO3i, Ha OBOX.

«LleHmp macy: llmaTok npaAMoro gpoTy NiaBiCbTe Ha HUTLI 3a CepenuHYy.
Cnoctepiraetbca piBHoBara. oTiM oauH 3 KiHUIB 3rMHaloTb yABidi, i piBHOBara
APOTUHM Bigpasy nopywyetbcd. Yomy?

«llosepxHesuli Hamsey»: Jleso ans roniHHa (abo romnky) obepexHo
MOKMacTu Ha NoBepxHI Boau. Jle3o nnaBae Ha NOBEpPXHi, Xo4ya rycTuvHa
mMartepiany, 3 SKoro Moro BUroTOBIIEHO (3ani3o), Habarato Ginblua 3a rycTUHy
Boau. Homy?

«llnasaHHss min». [JO HEBENUKOI CBIYKM 3HU3Y MPUKPINITL TArapeub Tak,
Wwob ceivyka nnaeana y nocyauHi 3 Bogot. BepxHin KiHeub CBIYKM Mpu LbOMY
negb BUCTyNae Hag Boaoto. CBivKy 3anantoloTb. AK JOBro ropitTuMe ceivyka?

[Mpyn po3B’A3yBaHHI ekcnepuMeHTarnbHNX 3afay BaXnNnMBO OOTPUMYBaATUCH
noeTtanHoro (opMyBaHHS eKkcrnepuMeHTanbHUX yMiHb. Ha nodaTkoBomy eTani
BUBYEHHSA NPUPOAO3HABCTBA Y MOSMOALUMX Knacax Ta Ha nepLumx ypokax iamkm
HaB4YaTN Y4YHIB NpPaBUbHO CNOCTEpPIraTh 3a ABuLaMn NpUpoaun: Kyau nagae TiHb,
4YOMY KpansiunHKK OOLY najalTb BHU3, HA 3eMM0 i T. 4.

[MoynHatoum 3 7-ro knacy HeobxigHO npuBYatTu OiTer OO (PopMyBaHHSA
BMiHb BMMIiptOBaTK, BCTAHOBIOBATU SAKICHI 3aKOHOMIPHOCTI, KPeCrnnTn MasntoHKK,
pPOBUTM KOPOTKI BUCHOBKM.

Y 8-ux Kracax — He TiflbKW BOOCKOHAanBaTn HaBUYKN BUMIPIOBAHHS, arne u
0bpobnaTK pesynbTaTi BUMMIpPOBaHb 3a (popMynamu, ysaranbHOBaTU AaHi Ta
BHOCUTU X A0 Tabnuupb, 3’ACOBYBaTK 3aneXHOCTi O4HUX (Pi3NYHUX BENUYMH BIf,
IHLLINX.

3 9 knacy — BuKopuctoByBaTK rpadidyHMM meTon obpobku pesynbTaTiB
BMMIiptOBaHb, pobutn 6Ginbll LWIMPOKI BMCHOBKM NPO 3aneXHiCTb (isndHmnX
BESTUYMH.

MounHatoum 3 10 knacy — HaB4yaTu y4yHiB obuucnoBaTn abCoONOTHI i
BiQHOCHI NOXmMbKM nig Yac obpobku pe3ynbTaTiB eKCNEPUMEHTY.

Ha kiHeub 11 knacy OiTu NOBUHHI BMITU (DOPMYNIOBATN eKCrnepuMeHTaribHy
3agady, 3’acoByBatv Npunagn ta obnagHaHHA, aKi NOTPIOHI ANs BUMIpOBaHb,
NPOBOAUTN EKCNEPUMEHT, 0BpobnaTn pesynbTaTh Ta pPoOUTU BUCHOBKU 3
AocnigkyBaHol npobnemu.
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[MocuneHHss poni  ekcnepuyMmeHTanbHUX 3agad 3abeanedye akTUBHICTb
PO3YMOBOI AiASfIbHOCTI YYHIB, JA€ MOXNMBICTb O3HANOMWUTUCA 3 MNPUHLMNAMMA
BUMIPIOBaHHA (Di3MYHMX BENWYMH, MeTodaMun aHanidy noxumbok, Bupobnsie
BMIHHA Ta HaBW4YKM BIfIbHO | BMNEBHEHO KOPUCTYBATUCHA BUMIPHOBaNbHUMU
npunagamMmu, NpoBoANTU JOCHIAHY NepeBipKy PiSNHHUX 3aKOHOMIPHOCTEWN.

INlitepatypa:

1. byraee A. . MeTtoguka npenogaBaHns (PU3MKN B CpeHen LUKOne.
Teopetnyeckme ocHosbl / A. WN. byraes. — M.: lNpoceelueHne,1981. —
427 c.

2. BowtoBuny |. dopmyBaHHA nisHaBanbHUX YMiHb YYHIB 3 BUKOPUCTAHHAM
TBOPYMX eKcrnepumeHTanbHUx 3aBgaHb / |. BontoBuy // ®Pisnka Ta
acTpoHomig B wkoni. — 2006. — Ne 4. — c. 37-40.

3. lNanbnepwTtenH Jl. A. 3abaBHas oisnka / anbnepwTtenH Jl. A. —
[nepeunsg., gon. u nepepab.] — M.: [eT. nut., 1994, — 255 c.

4. Kopuwak €. EkcnepumeHTanbHi 3agadi ans Beix / €. Kopwak // ®isuka Ta
acTpoHoMiIs B wkosi. — 2008. — Ne 3. — c. 20-24.

5. Jlidpapb C. HaykoBo-meToanyHMIN cynposig doopMyBaHHS
eKkCnepuMeHTanbHNX YMiHb Y4YHIB B YMOBax MpPOinbHOro HaBYyaHHS
disunkn / C. Jlidcapb // Pisuka Ta acTpoHoMis B Wwkoni. — 2012. — Ne 3. —

c. 33-35.
6. OpexoB B.[ll. Metoamka npenogaBaHusi ¢uamkn B 8-10 knaccax
cpenHen LLIKOSbI / B. I. Opexos., A. B. Ycosa. - M.:

lNpoceeweHne,1980. — 344 c.

7. Toponpuropa H. ®opmyBaHHA (QYHKUIOHANbHUX  OOCHIAHULBKNX
HaBMYOK Nig Yac po3B'dA3yBaHHA eKcrnepuMmeHTarnbHuUX 3agad |/
H. Mogonpuropa // ®isnka Ta acTpoHoMist B wkoni. — 2013. — Ne 4. —
c. 11-15.

8. [llpokoneHko M. MeTogonoridyHi OCHOBM (POPMYBAHHSA BUMIpHOBaNbHUX
YMiHb YYHIB Nig 4Yac BMBYEHHS ernekTpoaunHamikm / M. TpokoneHko //
disnka Ta acTpoHomiqa B wkoni. — 2012. — Ne 6. — c. 16-19.

9. PygeHko M. lMornunbneHHs ekcnepyMeHTanbHUX YMiHb YYHIB Nig 4ac
BMBYEHHSA MexaHikn B 9 knaci / M. PygeHko // ®isvka Ta acTpOHOMIsS B
wkoni. — 2002. — Ne 2. — c. 32-38.

10.Ycosa A. B. MeTtoauka npenogaBaHust pU3MKN B 7- Knacce cpegHen
Wwkonbl: [nocobune gna yuyutens] / A. B. Ycosa. — M.: lNpoceeLieHue,
1990. — 307 c.

11.domiHa O. T1. BupobneHHs npakTUYHUX HABUYOK BMKOHAHHS
ekcnepumMmeHTanbHnx 3aBgaHb / O. [1. ®omiHa // disuka B LwKonax
YkpaiHn. — 2013. — Ne 7. — c. 6-8.

12. XopowasuH C. A. Pusn4eckum 3KCNEpUMEHT B CpeaHen LUKone:
6-7 knaccebl. / C. A. XopowasuH. — M.: lNpoceelueHne, 1988. — 213 c.

49



Ypok-cpopym fik 3aci6 hopmyBaHHA KPUTUYHOTO MUCTIEHHS
B npoueci BUB4YEHHA pi3nku

Pubeub CgiTnaHa muTpiBHa,
KoHomoricbka crnieuianizoeaHa wkona -1l cmyrneHie Ne2
KoHomoriceKoi micbKoi padu

B enoxy pi3knx couianbHUX 3MiH, SKi NepexuBae Halle CyCninbCTBO,
aKkTyanbHO € npobnema CTBOPEHHS YMOB 45151 (POPMYBaHHS B MONOAI HABUYOK i
BMiHb, siki © nicnga 3000yTTa cepefHbol OCBITU 3abesnedvyBany MOXIUBICTb He
BiCTaBaTM Big MPUCKOPEHOro HAYKOBO-TEXHIYHOIO Mporpecy, BYUTUCA
NPaKTUYHO BCE CBOE XUTTA. 3aBAAKM CydaCHMM TEXHOMOriSIM, CTPIMKOMY
PO3BUTKY HAyKM Ta TEXHIKM KinbKICTb iHopMauil WOPOKY MOOBOKETHLCS,
OHOBIOETLCA. BoHa He 3aBXau npasavBa Ta KOPeKTHa, TOMY 0COBrMBO rocTpo
noctae npobnema po3BUTKY KPUTUYHOMO MMUCIIEHHSI YYHIB, 3aBOSKKM YOMY BOHU
He TiNbKM OMaHOBYKTb HOBY iHOPMaLio, ane i OUiHITb I 3 PI3HUX TOYOK
30py, OCMUCHIOKOTb, POBMAATL BUCHOBKM LLOAO0 il TOYHOCTI Ta LiHHOCTI, TBOPYO
3aCTOCOBYHOTb.

Mig kputnyHum mucneHHsam L. XannepH, Y. Temnn, O. Myp, M. lapkep
PO3YyMilOTb TakKUA TUM MUCIHEHHS, AKMW OoromMarae KpUTUYHO CTaBUTUCH [0
iHdbopMaUii, TBepoKeHb, HE MpUAMAaTK HiYoro Ha Bipy 6e3 gokasis, ane 6yTu
BIOKPUTMM 00 HOBWUX iden Ta MeToAdiB, YCBIAOMSIEHO cCrpuMaTn BraCHY
IHTENeKTyanbHy [LOIANbHICTL Ta  OIANbHICTb  iHWKX, CMpPUSE  PO3BUTKY
KpeaTuBHOCTI, OpMye TBOPYY OCOBUCTICTD .

KputnuHe mucnenHs, Ha pgymky O. [lMometyH [3], C. TepHo [4, 5],
0a3yeTbCs Ha MPUHLMMI CaMOCTIMHOCTI, amke KOXHUIW dhOopMyntoe cBOI igel Ta
NnepekoHaHHA He3anexHo Big iHWwuX, ingmeigyaneHo. LWoao iHngopmadii, To BOHa
€ [OYaTKOBMM eTanoM KPUTUYHOINO MUCIIEHHA: NpoaHarsnisyBaBLUM (aKTw,
Teopii, TeKCTU Yy4yeHb MOXxe CdJOopMynioBaTM BracHi OYMKUM Ta BUCHOBKW.
MpupogHa UikaBICTb Oa€e MOXNUBICTb NOAWMHI pO3BMBATUCL Ta MidHaBaTw
HaBKOJSILLHIN CBIT, TOMY (POPMYIOBaHHSA 3anuTaHb Ta 3’iCyBaHHA npobnem €
BiANPABHUM TMMYHKTOM Y PO3BUTKY KPUTUYHOIO MUCIIEHHA. TiNbK1 BUPILLYHOYN
KOHKPETHY npobnemy, BigLyKylouM BNacHUA BUXiO 3i CKNagHoOl cuTyauii, y4eHb
AiMcHO gymae, Mucnutb. BiH posymie, WO Ana NiATBEP)KEHHS BNacHUX igeu
HeobXigHi NepekoHnuBI  aprymeHTn (dakTu, okasun, TBepmkeHHs). KputnyHe
MUCIIEHHA € couianbHMM, TOMY KON Y4YHi OBGroBOpHOOTb, 3anepedytoThb,
OOMIHIOIOTBCA AYMKaMW 3 iHWUWMK NIIOAbMW, BOHM YTOYHIOOTbL Ta NOrMMoGMTL
BNacHy No3uLito, BY4aTbCA CriyxaTu, 3 NOBarol CTaBUTUCh 40 AYMOK TOBapuLUIB,
BiACTOIOBATU BRNacHy TOYKy 30py. Tak, HaB4yanbHUIA Npouec HabnmxaeTbca 00
peanbHOro XUTTS.

KpuTnyHe MuUCNEHHs — Le MUCMNEHHS BULLOrO PiBHA, TOMY YYHi MOBWHHI
BMITU YNOPSAKOBYBaTWM BriacHi OyMKW, BUpillyBaTW, B HAKIM MOCMIQOBHOCTI 1X
BUKNagaTtu. HanonernmeicCTb Yy HamnpyXeHHi pPO3yMOBUX CUN  MNOKpaLlye
pes3ynbTaTy HaBYaHHSA, a FHYYKiCTb Ta NOLUYK KOMMNPOMICY Aornomarae CrpumnHATH
yXBarieHe pileHHa [HWUMKU OiTbMWU. YMIHHA BUMPaBnATU BNacHi NMOMWUIIKU

gornomMara€e y4Hto pO6I/ITVI I'IpaBVIJ'IbHi BMCHOBKK Ta NpoaoBXyBaTl HaBYaHHA.
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BnpoBamkyoun  TEXHOSOrKD  PO3BUTKY  KPUTMYHOIO  MMUCIIEHHA B
HaBYasibHMM NpoLEeC OOUINIbHO YAOCKOHanoBaTn qopmMu Ta MeToam NpoBeLeHHS
YPOKIB 3 PI3HUX HaB4anbHUX MpeagmeTiB, 3okpema, @isnkn [1]. Mopsag i3
TpaguuivHiMmM oopmMamMn B CTapLUin LWKONI AOUISTbHAM € BUKOPUCTaHHA YPOKY-
doopymy, KU 0O3BOMLAE YYUTENIO B HaBYaribHOMY NpoLeci BUKOpUcTaTh 4OCBI4
Y4YHiB, OTPMMaHUM Mig 4ac CnifikyBaHHA Ha dpopymMax y couianbHUX Mepexax
IHTepHeTy. Ha ypok-dbopyM BMHOCATLCA akTyarnbHi MMTaHHS | KOXHUIA Baxxatouni
MOX€ BUCMNOBUTUCA 3 AaHol npobnemu. Yumtenb bepe Ha cebe pornb
«MogepaTtopay (TOW, XTO ChifgKye 3a BCTAHOBMNEHMMW MpaBuiiamMu ChifiKyBaHHS
Ha popymi).

TexHonoria opraHisaudii Ta NPOBEAEHHS TakKoro yYpOKy Mnoka3aHa Ha
npuknagi TemMn «EnekrpomarHiTHi XBuni B nNpupoai Ta TeXHiui: JOCATHEHHS 4in
Kpax umeinisadii?» (11 knac).

OcHOBHMMM LiNAMK Ta 3aBOAHHAMM YPOKY-PopyMy €: NOrnNmMbneHHs 3HaHb
YYHIB 3 TEMU, LLO OBroBOPKETLCSH, CNPUSHHS PO3BUTKY KPUTUYHOIO MWUCHEHHS,
dopMyBaHHA YMIHHA  Bi4CTOOBATWM  BNacHy AyMKYy, aprymMeHTyBatn Ta
NOSICHIOBATU CBOI TBEPOKEHHS, NpoBeaEHHS TEOpPEeTUYHUX Ta
eKCcnepuMeHTanbHNX LOCAiMKeHb 3 [aHOro MNWUTaHHSA; 3anyyeHHa 00 YPOKY
NpeacTaBHMKIB IHWNX KraciB (y pamkax rypTkoBoi poboTu), Ski 4OCUTb rMOOKo
BMBYaNuM Ta JocnimKyBann aaHe nutadHs. [ig 4ac nigrotoBkM Ta NpoBeLeHHS
YPOKYy-(popyMy «EfieKTpomarHiTHi XBuni B Npupoai Ta TeXHiui: OOCATHEHHS 4
Kpax umBsinisauii?» 6yna nocrasfieHa Meta poO3BMBATWM BMIHHA YYHIB KPUTUYHO
MUCNUTK, AOBOOUTM Ta apryMeHTyBaTW CBOI igel wono rnobanbHux npobnem
NACLKOI LUuMBIni3aLlil.

CTpyKkTypa ypoKy nobyaoBaHa Ha OCHOBI TEXHOMOTiI PO3BUTKY KPUTUYHOIO
MUCNEHHA. B OCHOBi AaHoi TexHonorii nexuTb 6a3oBa CTpPyKTypa, WO
CKNnagjaetbCA 3 TPbOX CTafin opraHisauil HaB4yarbHOroO MNpPoOLecy: «BUKIMUK —
OCMMUCHIEHHS — pednekcis.

Ha nepwin ctagii BigbyBaeTbCa akTMBI3aLisi OTPUMaAHUX paHille 3HaHb,
dopMynioeTLCA Tema Ta Uini ypoKy, MigBULLYETLCA IHTEpec OO0 TeMu.
MeparoriyHnn pesynbTaT eTany nondrae B NigBUWEHHI  MOTMBAUIVHOI,
iHbopMaUiMHOT Ta KOMYHiKaLiNHOT CKnagoBux OCOBUCTOCTI y4Hs. AKTyanisauis
BiQOyBaeTbCs  LUMSXOM  aKTMBi3aUili 3HaHb YYHIB MNP0  E€NeKTPOMAarHiTHI
BUMNPOMIHIOBAHHA 3a [OOMOMOIOK LUKanu eriekTpoMarHiTHUX Xxsurb. [LiTam
MNPOMOHYETLCA nNpautoBaTtM 3 Tabnuueto «3Hat, Xo4vy AisHaTUCb, Ai3HaBCA»
(po3pobneHa [.0rne B 1996 poui). Ha gaHomy eTani ypoKy yYHi BU3Ha4aoTb Ty
YaCTUHY 3HaHb, SKOK BOHM BXe BOSOAITb Ta BKadylTb, WO caMe npo
eneKTPoOMarHiTHi BUNPOMIHIOBAHHA XO4YyTb Ai3HATUCS, 3arOBHIOKYKM Neplli ABi
yacTUHU JaHoT Tabnuuii.

Micna UbOro NPOMOHYETLCA He nuue obroBopuTU Npobnemy, a N B3ATU
y4yacTb Y BIiOKPUTOMY roniocyBaHHi: «BuKopUCTaHHA enekTpoMarHiTHUX XBWIb:
Tak 4M Hi?». [Ana ronocyBaHHA Ha OOLWWLI PO3MILLYOTbS KONbOPOBI CTikepu nia
Hanncamm «Tak» abo «Hi». TakoX npoTAromM ypoky NPOBOAUTBLCA
MIKpOLOCHIgXXEeHHS CTOCOBHO PIiBHA BUMNPOMIHIOBAHHSA €IeKTPOMAarHiTHUX XBUib
MOOBiNbHUMK TenedoHamu. [Ansa uboro NOTPIGHO 3adpikcyBaTKU MapKy Ta Moaerb
TenedgoHy B Y4YHIB-eKCNepTiB, WO MaloTb cheuianbHi Tabnuu,.

51



Ha cTtagil ocMmucneHHsa 34incHIeETbCA poboTn 3 HOBOK iH(popMmalieto,
BinbyBaeTbCcs 1 cucTtemaTtusadis. Mipkylod npo npupoay enekTpomMarHiTHUX
XBWIb, Y4€Hb CMiBCTaBMsi€ HOBY iH(bopmaLito 3 yxe HabyTow, bopmye BriacHe
BayeHHa gaHol npobnemu. [kepenom HOBOI iHbopmaUil MOXYTb OYTU TEKCTW,
Bigjeomartepianu, poanosigi yuntenss abo y4HiB, Towo. MapKyBaHHA TEKCTY
cumBonamMu, rpadpiyHe Ta cxematuyHe ikCyBaHHA iHdopMaLil, CKragaHHS
Tabnuub Qae MOXMIMBICTb CaMOCTIMHO BiACMIOKOBYBATM MpoLEeC pPO3YyMiHHS

mMarepiany.

[daHun etan Ha ypoui-
dopymi peanisyeTbcs 3a
J10MNOMOroto npumomy
«CknagaHHs Knacrtepay.
Knactep - ue MeTon
cuctemaTmsadii HaB4YanbHOro
mMartepiany 'y BWUIMgdi  CXew,

CXeMaTU4YHMUX  MaroHKiB, [e
BUAOINAITLCSA CMUCAOBI OOUMHWULL
AaHoi  iHdopmauil. OpHieto 3
HaMUNpPOCTILLNX € MoAenb
COHAYHOI cucTeMn: B LEHTPI
pO3TAlLOBYEMO Hally TemMy, Hanpuknag «iHppayepBOHE BUMPOMIHIOBAHHAY.
HaBkosio, sk nnaHeTn, pPO3TalIOBYKTLCA BESIMKI CMUCIOBI OOVHWLI: OOBXMHA
XBWSi, YacToTa, BIACTUBOCTI, [AKepena BUMPOMIHIOBAHHS, NOM0 BUKOPUCTaHHS,
BMNMB Ha XuBi opraHiamu. B cBOW 4yepry KoxHa nnaHeta Mae CYnyTHUKU —
MEHLUI CMUCIOBI OAUHULI. TakMMm YnHOM, BiabyBaeTbCca 06’eaHaHHA iHdopMaLii
B YiTKY CTPYKTYPY, Ky MOXHa LOMOBHIOBATM.

[lo npoBeOeHHS YPOKY Y4YHIB OB’€QHYIOTb Yy Tpynu, SKi OTPUMYKOTb
BUNepeaxy4e AOMaLLHE 3aBOaHHS: nigrotysatu NOBIAOMINEHHS,
MYyINbTUMEAINHI nNpe3eHTauil Npo efieKTPOMarHiTHi XBWUIli  Pi3HMX [JianasoHiB
AOBXWH. BuKOpUCTOBYHOUM [aHUMA MaTepian, Y4Hi CKragawTb  KnacTtepw,
BCTAHOBMNIOKTb 3B’A3KM MK PI3HUMU CTPYKTYPHUMU OAUHULSAMMU, OCMUCIIHOTb
iHbopMauito Ta opMynoTb BfIACHE CTaBfIEHHA 4O Npob6reMn BUKOPUCTAHHSA
eneKkTPOMarHiTHUX XBUJb.

Ha Tpetbomy eTani — pedunekcii (MipKyBaHHI) — 3MILHIOIOTLCA Ta
NOrNUOMITLCA  3HaHHSA, 3aKPINETbLCA HOBa iHopMmauis, 06’eagHyTbCA
NepBUHHMA Ta OTPUMAHUM HaByanbHUW Martepian. Pesynbtatom Takol
DIANbHOCTI € nepcoHarisauis 3HaHb, (POPMyBaHHSA apryMeHTOBaHOro YABIIEHHS
npo npobnemy, BNAacHOro CTaBfeHHs 40 OOCNiAKyBaHOro maTtepiany.

CTpyKTYypa ypoKy-ghopymy OO3BOSISIE Ha eTani pednekcii 3akiHinTn poboTty
3 Tabnuuet «3Hatlo, Xody AOi3HaATUCb, Ai3HaBCsA», 3pOOMTU 3anUCU B KOFOHKY
«[isHaBcay». [JopeyHnmmn MOXyTb ByTU Taki npuinomMamu $SIK HanucaHHsa ece,
CKInaJaHHs CXeM.

Ypok-popyM «EnekTpomarHiTHi XxBuni B npupogi Ta TexHiui: JOCATHEeHHS
Yn Kpax UumBiInisauii?y BigbyBaeTbCca sK AucKycia y dopMi rpy «TexHidHa
Mo3aika». Ha gowui po3milLytoTbCA KONbOPOBi KAPTMHKK i3 306paKeHHAM Pi3HUX
nobyToBMX NpunagiB Ta TexHiYHMX 3acobiB (Tenesi3op, MIKPOXBUMbOBa Miy,
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XONoANNbHUK, MOBINbHMIA TenedoH, KOMM'KTep, iHbpavyepBOHi HarpiBadi, conapii
Ta iHWi). Y4Hi No 4epsi 3HIMalTb 3 AOWKM Ti NpeaMeT, Bi AKMX BOHU Mornv 6
BIOMOBUTUCb, BPaxOBYHUM IX LWKIANMBUW BMAMB Ha 300POB’'S  NIOOAVHW.
MounHaemo 3i cniB: «A MOXy BigMOBUTUCHL Big ..., TOMy WO ...!». Y4Hi
AEMOHCTPYIOTb YMIHHA aprymeHTyBaTW BRacHi nornsgu 3 gadol npobnemu,
NIOTBEPMAKYOUM X  KOHKPETHUMM dpakTamMy Ta BMacHUMU  OCMUCIIEHUMU
BMCHOBKaMMW.

Mg kapTHKamMn « TeXHIYHOI MO3alkny 3’ABMSETLCHA 300paKeHHS NepBiCHOI
NoOVHN. YuuTenb, K MogepaTtop MNpOOOBXYE CrOHyKaTU Y4YHIB OO AUCKYCIl:
«BuaBngeTtbcqa, WO BigMOBMBLUMCL Big YcCix 6nar umsinisaudii, MM 3HOBY
NOBEPHEMOCSA [0 MEPBICHOrO CTaHy, B nedepy? HaneBHO € iHWWIA BUXIA?».
PesynbTatom TBOpPYOI OiSANbHOCTI YYHIB Ta BUMTENA € CTBOPEHHA «[laM’aTkuy, y
AKi po3pobneHi npaBuna 6e3ne4yHoro KOpUCTyBaHHA MOBiINbHUMK TenedoHamm
Ta 3axuCTy Bif pi3HMX BUAIB eJ'IeKTpOMaFHITHOFO BUNPOMIHIOBaHHSI.

Y npoueci opraHisauii
HaBYasibHOI OiANbHOCTI y4YnTenb gae
MOXIIMBICTb KOXHOMY Y4YHIO MPOUTU
yepes Tpu cTagii OBOJOAIHHS
HaBYanbHUM MaTepianom, BianoBigHoO
[0 Mpouecy 3aCBOEHHSA: CHPUNHATTS
— OCMWUCIEHHSI — 3aCTOCYBaHHA.

Omxe, npakTuyHe
BNPOBaKEHHS TexHonoril
KPUTUYHOTO MWUCIIEHHSI Ha Yypokax
disnkn nigTBepmxye aymky k. Obtol
— aMepuKaHCbKOro negarora Ta
dinocoda, WO TiNbKM 3arMMalynCb KOHKPETHOK NpobremMoto, B YYHIB BUHUKAE
KPUTUYHE MUCHEHHSA: «["ONOBHE NUTaHHS, sike Mae ByTu nocTaBneHe 3 Npmeoay
cuTyauil Yn aBuLla, Y3ATOro 3a TOYKY BifNiKy B Mpoueci HaBYaHHS, € NMUTaHHSA
Npo Te, AKOro pody npobrnemy uUe sBULE MNOPOAKYE». Y4YeHb, BUPILLYOYN
KOHKpPETHY npobnemy, Lykae BUXig 3 AaHoi cuTyauil, AinCHO Aymae, MUCIUTb
CaMOCTINHO, TOOTO pO3BMBAE KPUTUYHE MUCNEHHA. KpuUTUYHE MUCHEHHS
NepeTBOPKE MNPOLIEC HaBYaHHSA B LinecnpsMoBaHy, 3MICTOBHY AiSNbHICTb, Nig
Yac SKOI Y4YHi BUKOHYIOTb IHTENnekTyanbHy pobOoTy Ta pO3B’A3yl0Tb pearbHi
XUTTEBI Npobnemm.

JlitepaTtypa:

1. bogHeHko T. Po3BuTOK ni3HaBanbHOro iHTEpecy B YYHIB Ha ypokax
Qi3nkn HeTpaguuiviumm metogammn / bogHeHko T. /I ®disuka Ta
acTpoHomiqa B wkosi. — 2004. — Ne 2. — C. 43-46.

2. KputnyHe  mucneHHs:  Big  Teopil 40  NpakTukW:  (MigCyMKu
MiKperioHanbHoOro iHTepHeT-npoekty B «YapiBHuin CBIT TBOp4YOCTi By»)
[EnekTpoHHui pecypc] / Binan T.A. /[ M.: AMNMHTBE P®, 2004. — Pexum
poctyny: http://wwwe.rsi.altai.fio.ru/section_b/2005/bilan.html.

3. MomeTyH O. |. OCHOBM KPUTUYHOIO MWUCHAEHHS: HaB4. nocib. [0ns yyHiB
ctapw. Kn. 3aranbHoocBiT. wkonn / O. lNomeTyH, Jl. NMununyartiHa,
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I. M. CyweHko, |I. O. bapaHoBa. — TepHoninb.. HaB4yanbHa kHura -
BorpgaH., 2010. — 216 c.

4. TepHo C. O. Metoguka po3BUTKY KPUTUYHOIO MWUCIIEHHS LUKONSAPOB Y
npoueci HaByaHHsA icTopil: [nocioHnk ans Buutens)] / C. O. TepHo. —
3anopixoka: 3anopisbkui HauioHanbHUM yHiBepcuteT, 2012. — 70 c.

5.Tepro  C. O. KpuUTUYHE MUCNEHHA —  CyYacHUM  BUMIP
cycninbCcTBO3HaB4Yol ocBiTM [EnektpoHHun pecypc] / C. O. TepHo. —
3anopixxka: lNpoceita, 2009. — 268 c. — Pexum goctyny A0 npawi:
http://sites.znu.edu.ua/interactiv.edu.lab/125.ukr.html.

Moaenb TMUNOBOro KPOKy HaBYaHHS K OAMH i3 WNAXIB rymaHisauii Ta
AeMoKpaTu3auii HaB4arbHO-BMXOBHOIO Npouecy B LUKONi

Caranpgak Bipa IBaHiBHa,
Bacuniecbka 3azanbHooceimHsi wikosna I-11l cmyneHie
JlebeduHcbKoI palioHHOI padu

KaneHuk B.l., goueHT kadeapun metoankn doisnkm CyMCbKOro gepXXaBHOro
negaroriyHoro yHiBepcuteTy iM. A.C. MakapeHka, y 80-90 pokax MUHyNoro
CTOMITTA 3anpoOnoOHyBaB IHTErpaTUBHY MOAESNb NPOLIECY HaBYaHHS, Ha3BaBLWK i
«TvnoBu Kpok HaByaHHA» (gani TKH). TKH ymictuB y cebe nepeBaru
TpaguuivHOro, NoeTanHoOro 1 CUHTETUYHOIO YPOKiB. ABTOpPY Ui€T cTaTTi 4OBENoCs
npautoBaTh B CKnagi TBopYyol rpynu, Wwo ob’eaHyBana gBagusTb Tpu negaroru 3
pidHMX parnoHiB Cymcbkoi obnacti Ta micta Cymu i BnpoBagXyBana B NpakTuky
HOBMIM NigXig 4O BUBYEHHSA Di3NKM.

Uum BuknukaHa noasa TKH? Yuutenb-npaktuk Kanenuk B.l. noctasus
nepen cobow 3aBOaHHA: SK A0OMTMCA 3aCBOEHHS YYHAMM MPOrpamMoBOro
mMaTepiany, 3MEHLUMBLUM MNPU LbOMY MNepeBaHTaXEHHSI YYHIB HeobXigHMM AOns
3ayyyBaHHs MaTepianom i O4HOYaCHO CTBOPUBLUM B 1X CBILOMOCTI MOBHI LiNiCHI
ysBMEHHA Npo i3nyHi aBMWa, Teopil Ta 3akoHWU. Ak gobuTUcs pPo3yMiHHSA
NOrYHOro B3aEMO3B’A3KY MK OKPEMUMW NMUTAHHAMM Nporpamu, azke e gacTtb
MOXIIMBICTb PO34fieHyBaTW, NOAINNTU BUMOMM OO0 3HaHb Y4HIB, WO CNpuaTumMe
yCniLLHOMY 3aCBOEHHIO MaTepiany?

Y 3anponoHoBaHi Mogeni HaB4YaHHA 38 OAMHULIKO 3MICTY B3ATO UiNICHUN
KOMMOHEHT HaB4YanbHOro npegmMeTty, a came: isnvyHe sBuLLEe, MOHATTA Mpo
Ji3nYHY BENUYUHY, 3aKOH Y1 Teopito. TBepaXeHHS NpO OCHOBHI O3HAKN YTBOPHOE
60K, kM He 060B’A3KOBO BigobpaXkae 3MICT ogHOro naparpada, BOHU MOXYTb
OyTn BUAINEHI 3 TEKCTY KinbKox naparpadis. TBepo)KeHHs1 MOBUHHI BYTK Taki, L0
BPaxoBYKOTb CYTTEBI O3HaKM KOMMOHeHTYy. OT came iX i MOBMHHI 3anam’saTaTu
YYHi.

Hanpwuknag, npyn BuBYeHHi TeMun «BHYTpIWHA eHepria» BUAINEHO 4oTupu
6nokn.

1. BHYTpiWHS eHepris.

2. TennonpoBigHICTb.

3. KoHBekKu,is1.
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4. BUnpomiHioBaHHS.

3MiICT TBepXXEeHb NnepLioro 6rokKy.

1. EHeprito pyxy Ta B3aemMofii YacTUHOK, 3 SKMX CKrnagaetbcs Tino,
Ha3MBalTb BHYTPILLIHBOK eHeprieto.

2. BHyTpiWwHSa eHepria Tina He 3anexuTb Hi Big MexaHi4YHOro pyxy Tina, Hi
BiJ MOJIOXKEHHS LbOro Tira BiAHOCHO iHLIMX Tin.

3. 3 nigBULLEHHAM TemnepaTypu BHYTPILWHS eHepria Tina 36inbwyetbca. 3i
3HWKEHHSIM TeMnepaTypu — 3MEHLLYETLCS.

4. BHYTPILHIO eHeprito Tifla MOXXHa 3MIHUTUK LUASIXOM BUKOHaHHSA poboTu.

5. BHyTpiLWHIO eHeprito Tifla MOXHa 3MiHUTY LLUNAXOM Tennonepeaadi.

6. AKWO MK Tinamu npoxoaumtb TENSI00O6MiH, TO BHYTPILWIHA €Hepria BCiX
Tifl, WO HarpiBaTbCa 30iNbLYETLCA HACTINbKW, HACKINbKM 3MEHLUYETLCS
BHYTPILUHA eHeprisa Tifn, WO OXONOLXKYTbCS.

7. AKWo 3MiHa TemnepaTtypu Tina CBigYMTb NpPO  3MiHY CepeHbOol
KIHETUYHOI eHeprii YaCTUHOK, 3 SIKUX CKIagaeTbCs TiNo, TO Npu 3MiHi arperaTtHOro
CTaHy peyYyoBUHWU, NMPU NOCTINHIN TeMnepaTypi, BHYTPILLHS eHepria 3MiHIOETLCS B
pesynbTaTi 3MiHM NOTEHUianbHOI eHeprii YaCTUHOK.

Y4YHi NOBWHHI 3acBOITU 3MIiCT BSIOKY, a 9K Noro obrpyHTyBaTH BUPILLYOTb
camocTinHo. Lle MoxHa 3pobuTn Tak, 9K yduTenb MNOSACHMB Ha ypoui abo
OnMcaHo B MigPYYHUKY, @ MOXITMBO 3anpornoHyBaTu BriacHe NiATBEPLKEHHS.

Ha uvac ctBopeHHss TKH y wkoni 6yna 5-6anbHa cuctema ouiHOBaHHSA
3HaHb. Ane, sk 6a4nmMo, BMBYEHHSA 3HaHb 3a 6nokamun cnpusie OinbLu
00’EKTMBHOMY OUHIOBaHHIO 3HaHb came 3a 12-6anbHot0 cuctemot. Ha
no4YaTKOBUW piBEHb OOCTATHLO 3aCBOITU TBepMAKeHHA 1-5, cepegHin — 1-6 i
oOrpyHTYBaTV AesiKi 3 HUX, AOCTATHIN — 1-7, NOSICHUBLLM KOXHE TBEPPKEHHS, Ha
BMCOKUIN — HEOOXiaHe BNnacHe ObrpyHTYBaHHS KOXXHOIO TBEPAXKEHHS.

3aranbHa CTpyKTypa AisnbHOCTI BUUTENA M YYHS B CUCTEMI YPOKIB, Y AKUX
BBOAUTLCA PO3YMIHHA NPO KOMMOHEHT KypCy (Pi3VKu1, MICTUTbL HACTYMHI eTarnw.

1. NMocTaHoBKa HaBYyanbHOro 3aBAaHHs. [ig Yac uboro etany popmMyeTbCS
NO3UTUBHE  CTaBMEHHA LWKONApIB OO0 npeaMeTy AisnbHOCTI W Ao camol
AisnbHOCTI. BUCYyHEHHA HaBYanbHOro 3aBOaHHA CYNPOBOLKYETLCSA CTBOPEHHAM
nNpo6rieMHoT cuTyauii abo NoKa3om MOro NPakTUYHOro 3HAYEHHS.

2. lNporHo3yBaHHS HaCTynHOI OiSANbHOCTI  BKNoYae B cebe BM3HAYEHHS
LUNAXIB BUPIWWEHHS HaBYarbHOro 3aBAdaHHsl, TOBTO 3’sicyBaHHA TOro, LWO
noTpidbHO 3HatM abo BMiITU. Ha nepwwomy etani ctaBunaca merta npodyauTu
IHTeneKkTyanbHy akTUBHICTb LKOMAPIB, a Ha Apyromy, HamiyakuuM nnaH
HaCTYNHOI AiSnNbHOCTI, BUMTENb CTBOPKOE YMOBM AN 11 peanisadii.

3. BuB4eHHs TeopeTuyHoro martepiany. etanisauia Toro, WO BUBYAETLCH,
A03BOJIIE MaKCUMMaribHO BUKOPUCTATU MOXIMBOCTI YYHIB Yy Mi3HAHHI HOBOTO.
BigkpmBaeTbCcs WNAX 0O MNOEHAHHS HAMBIQYaArnbHOI, rPYynoBOl, KONEKTUBHOI
OISNbHOCTI  YYHIB, 00 BKIOYEHHA B rnpouec ni3HaHHA  (PpOHTanbHUX
eKcrnepuMmeHTis,  nabopatopHux  pobiT,  OeMOHcTpauin  Bigeodinbmis,
BUKOPUCTAHHS iH(popMaLinHO-KOMM FOTEPHNX TEXHOSOTIN.

4. Cuctemartmsauia BmBYeHoro. Ha ubomy eTani 3aknagaeTbCsl OCHOBa
AS151 BUPILLEHHS NPaKTUYHUX 3aBAaHb.
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5. KoHcTpytoBaHHA cnocoby [JisanbHOCTI 3 pPO3B’A3aHHA HaB4YarbHOMo
3aBOaHHSA. YuuTenb OEMOHCTPYE 3pa30K [AiAfIbHOCTI 3 3aCTOCYBaHHA 3MICTY
KOMMOHEHTA [0 KOHKPETHUX CUTYaLiN.

6. Po3rnsa Bnpas WOAO 3aCTOCYBaHHA BUBYEHOro, BUBEOEHHS HACniaKis,
AOMNOBHEHHSA 3MICTYy OOKY.

AKWO nNpu BMBYEHHI HOBOro Martepiany noTpibHO BMKOPUCTATU 3HAHHS
paHille BMBYEHOro 6510Ky, TO NOBTOPIOKOTLCS MOro TBEPMXKEHHS. Lle npmBoantb
Ao 6aratopa3oBoro NOBTOPEHHS, a OTXe, | 3aKpinneHHs paHile BUBYEHOTO.

3mict 6noky cdopmyeTbcs Ha Bcix eTanax TKH. LLo6 1noro BigokpemuTtn,
BUKOPUCTOBYETLCS CKagaHHSA pPobOYMX KOHCMEKTIB. Y KOHCNEKTU BXOAATb AOBi
YaCcTUHKU: NiBOPYd pPOBUTLCS MAartoHOK, BKa3ylTbCA KIOYOBI CroBa, SKi
A03BONAITb YYHAM BiOTBOPUTU OBI'PYHTYBAHHS OKPEMUX TBEPKEHD; NPaBoOpyY
(HaBnpoTK 3po6rIeHOro0 MaroHKa i 3anuMcy) — BKa3ylTbCS KIHOYOBI CrioBa, siKi
BigobpaxkaloTb 3MICT TBEPPKEHHA MPO ICTOTHY O3HAKy KOMMOHeHTYy. Pobounin
KOHCMEKT BMKOHYETBHCS B «pOBOYOMY» 30LUNTI, A€ BEAYTbCS 3anucu Ha ypoui Ta
NpU BMKOHAHHI JOMaLUHIX 3aBAaHb. KpiM Toro, B 3aranbHOMY 30LUUTI NiBOpPYyY
3b6epiraeTbCa 4YacTMHa pobo4YOro KOHCMEKTY, a MpaBopy4y 3anucyloTbCs
TBEPLKEHHA MOBHICTIO. Lli KOHCNEKTN BUKOPUCTOBYKOTLCA M [LOMOBHIOKOTLCA B
YyCiX HacTynHux knacax. [itm iX pobnaTtb i3 3a00BOMEHHAM, apke  MatkoTb
MOXIMBICTb 3pOBUTM KOMbOPOBI MasitOHKM Ta BWUAINMUTU Pi3HMMU KOMbOpamMu
KIKO4YOoBI 3anucu.

MobyooBy OKpemux eTaniB YpoOKy PO3rfstHEMO Ha NpuKnagi BUBYEHHS
Temun «BHyTpiWHSA eHeprisa».

|. MMocTaHOBKa HaB4YanbHOro 3aBaaHHS.

[eTanbHO po3bupaloTbCA BiANOBIAI HA 3anUTaHHS.

- Lo BKM 3HaeTe Npo eHeprito ?

- UWlo BM 3HaeTe Npo KIHETUYHY eHeprito ?

- Lo BK 3HaeTe Npo NoTeHUianbHy eHeprito ?

EkcnepumeHT. M’'a4, nigHaTURM yropy, nagae B pyky BYNTENA.

- Aki 3MiHM eHeprii BiabyBanucb Nnpu nagiHHi m’s4a?

EkcnepumeHT. M’ay, nigHaTUi yropy, nagae v Bigctpubye Big ctona..

- FAKi nepeTBOpPEHHS eHeprii BM cnocTepiranu ?

MexaHi4Ha eHeprisi cknagaeTbCs 3 KIHETUYHOI Ta NOTeHUianbHOT eHeprin.
BoHa 3anexuTb Big MOMNOXEHHS Tina BIAHOCHO Tin, i3 SKMMKU BiabGyBaeTbCA
B3aemogis. M’a4 B3aemogie i3 3emneto, ToMmy Mae noTeHuianbHy eHeprito. Yum
Oinbwa BiaCTaHb Big M’'sya A0 3emni, TMM bGinblua noTeHuianbHa eHepris.
KiHeT4YHa 1 noTeHuianbHa eHeprii B3aeEMHO NepeTBOPHOOTLCA oaHAa B OAHY. 3a
3aKOHOM 30epeXeHHsA 1 NepeTBOPEHHA MeXaHIYHOI eHeprii, eHepria He 3HuKae
©eacnigHo.

ExkcrnepumeHT. Ha noBepxHio cTona nagae nnactusiHoBa Kyrbka.

[ani Bin®yBaeTbCcst aHani3 NnepeTBOpeHH eHeprii Npyn NagiHHi KynbKu.

MocTaHoBKa npobrnemHoro 3anuTaHHA: Kyau noainaca mexaHidHa
eHepria?

ll. MporHo3yBaHHA HACTYMNHOT OiASIbHOCTI.
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AKWo eHepris He 3HMKae be3cnigHo, To, HanNneBHO, BOHA nepeTBopuacs B
SKUACb iHWKA Bua eHepril. lNepw 3a BCe HEOOXiOHO BUSICHUTU, SIKY €Heprito
MOXYTb MaTU Tina KpiM MexaHi4HoI?

[ll. BuB4YeHHs1 HOBOro matepiany.

- Lo Bu 3HaeTe npo 6yaoBy peyHoBUHN?

- U maloTb KIHETUYHY €Heprilo YaCTUHKW, 3 SAKUX CKragarTbca Tina?

Homy?

- Un MaoTb YaCTUHKM NoTeHUianbHy eHeprito ? Yomy?

EHeprito pyxy i B3aemogil YaCTUHOK, 3 SIKMX CKIaJaeTbCA TiNno, HasnBawTb
BHYTPILLHBbOI eHeprieto.

Cknagaetbcsa dpparMeHT poboyOro KOHCNEKTY.

BHyTpiWwHSA eHepris

pyx HA3VBAKOTb
B3aemMoaiq
YaCTMHOK

Poarnagaemo Tina, y 9knx arperaTtHuin ctaH He 3MiHIETbCA. Lle o3Havae,
LLO Yy CroCTepexyBaHUX SsiBULLAX TBepAe Tiflo 3anuwaeTbcs TBepauMM Tirowm,
pigvHa - piguHoOI0, a ra3 — ra3om.
- 3a KO 03HAKOK MOXHa CyauTuM NMpPo 3MiHY BHYTPILLHLOT eHeprii?
- #AK 3MIHMTbCS LWBUAOKICTb PYXy UM  YACTUHOK npu  3BiNbLUEHHI
Temnepatypu Tina ? MNpu il 3MEHLLEHHI?
- £K 3MIHUTBLCS BHYTPILLHSA eHeprida Tina npu noro HarpiBaHHi? Yomy?
- £AK 3MIHUTBLCS BHYTPILLHSA €Heprida Tifa npu Noro oXono4pKeHHI? Yomy?
- 3a AKoH 03HaKOK MOXHa 3p06UTKM BMCHOBOK MPO 3MiHY BHYTPILLHbLOT
eHeprii?

Cknagaetbcs doparmMeHT po60o4oro KOHCMNEKTY.

t°C 36inbluyeTbeA t°C 3MeHLyeTbCS
3bJIbLLYETBLCA
Q Q 3MEHLLYETHCH
HarpiBaioThb OXOMOXKYIOTh

[ani y4Hi, BigMNoOBigal4YM Ha 3anUTaHHS YYUTESNS, BCTAHOBIIOKTb, LWO
BHYTPILUHA eHepris He 3aneXuTb Bif MONOXEHHS i LWBUAKOCTI pyXy Tina BigHOCHO
[HWMX Tif, BCTAHOBMOIOTb, WO BHYTPILWHIO €Heprilo Tina MOXHa 3MiHUTU
LLNSAXOM BMKOHAHHSA poboTu.

[Mig 4ac ypoKy BCA yBara BYMTENA CKOHLEHTpOBaHa Ha HaBYaHHI
wkonsapis. OgHovacHo, TaMm, Oe ue AOoUiNbHO, BMAINSETbCA 4Yac Ana podbotu
Opurag. Knac posbuBaetbca Ha 6puragn no 4 4onosikn. [MpuaHayaroTbes
Opuragnpn. Taka opraHizauia HaB4YanbHOI AiSnNbHOCTI  NOTpibHa Ans
B32EMOONOMOrU, KOHTPOSO, 061Ky 3HaHb Y4YHIB.
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Konu BnBYMnK 3MmicT BM0OKy, y4nuTenNb NOBILOMMAAE BUMOMN A0 OLiHIOBaHHS.
HanvacTiwe Ha no4aTKky ypoKy, BUAINAETbCA SpuragHnn yac (npudnusHo 10 xB).
Unenn Gpuragm 3BiTylOTb Nepeq ToBapuwamu Npo 3HAHHA HUMU TBEpPXEHb
6noky. bpuragup 3rigHO BMMOr BUCTaBMSIE OUIHKM Y CBiM «KypHan». [loTim
yuynternb NEpPeHOCUTb IX Yy KNnacHUK XypHan abo BpaxoBye npu nogarbLliomMmy
OLiHIOBaHHI MPaKTUYHNX HAaBUYOK YM 3HAHb TEOPETUYHOro Marepiany. Akwo ao
KIHUS' BMBYEHHS TeMU Y4eHb He 3BiTyBaB NPO 3HaHHA TBepoKeHb OroKy 3
HEeNOBaXHOT NPUYMHN, TO BiH OTpUMYyE 2. bpuragHuin 4ac BUKOPUCTOBYETLCS A4
AOMNOMOIrM TUM, XTO MPOMYCTMB 3aHATTH, ANSA KOMEKTMBHOrO OBroBOpPEHHS W
aHanisy 3asgaHb, WO NOCTaBUB yuuTeEnNb, ANS iHOMBiAyanbHOI poboTu. AKLLO 3a
3HaHHA 9KMxocb 6okiB Gpuragnp He OLIHUB YYHS, TO LIEN YYEHb MaE 3BiTyBaTU
nepen yudmtenem. [lpu Takin opraHisauii obniky 3HaHb Y4Hi OaraTopasoBoO
NoBepTaTbCA A0 BUBYEHOIO, Tak SIK Y poboTi 6epe yyacTb Bca Opuraga. Takox
BIACYTHS NOMwWmka TpaguuiHOro HaBYaHHA, Mpu dAKiM yaoma ornpauboBYETHCS
3MIiCT naparpada, y LWKOSi nepekasyeTbCs, a NoTiM LLIBMAKO 3abyBaeTbCsl.

He € o060B’si3koOBUM 3aydyBaHHA BcCiMa YYHAMM Knacy O6noky o
HaCTYNHOro ypoKy, Micns BBeOEHHS KOMMNOoHeHTa. BpaxoBylTbCA iHOUBIAYamNbHI
MOXIMBOCTI LwKkonapis. Lle ocobnueo Baxnueo npu opMyBaHHI MpakTUYHUX
YMiHb MO pPO3B’A3YBaHHIO 3ajad i3 i3nKW. YYHAM NpPOMOHYKTbCA 3agadi,
pO3B’sI3yBaHHSA sIKMX ODOOB’A3KOBE A0 KiHUS BMBYEHHSI TEMW, ane npu LbOMYy
BKa3yeTbCs PiBEHb CKMaAHOCTI. YYeHb camM BuOMpae 3agadi, S\KOro piBHS BiH
3MOXe po3B’sa3aTu.

Pobota B Gpuragax gogae camoCTiMHOCTI Mig 4Yac BUKOHAHHA Y4YHSIMW
nabopatopHux pobiT. 3aBgaHHsa 40 pobiT, npunaan i maTepiann nigbuparTbes
Tak, Wob KOXHWUA 4neH Gpuragm cam NpoBIB AOCHIO, YHIC y 3BIT pe3ynbtatu
ToBapuwWiB. Ha OCHOBI LibOro pobuTbCs 3aranbHWU BACHOBOK. Y JaHOMY BUNaaKy
NiABULLYETLCA BIANOBIOANbLHICTE 3@ O4ep)XaHUW pe3yrnbTaT KOXHOro 4reHa
Opuvragun Ta TuX, WO NOTPEBYOTE KOHTPOMO 1 4ONOMOrK 3 6OKY TOBapuLLIB.

Mogeno TKH Bigobpaxae npiopuTeTHi HanpssiMkm B opradisauii
HaB4YarnbHOrO MNpoLEecy: PO3BUTOK Mi3HABaNIbHUX MOXITMBOCTEW LUKONAPIB, $K
OAHOro 3 HaMBaXNMBILLMX (AKTOPIB BMXOBaHHA B HUX TBOPYOro nigxogy
cno4vaTtKy A0 HaBYasnbHOI, a NOTiM i 40 TPYAOBOI AiSANbHOCTI; CTBOPEHHS LiNiCHUX
ysiBfieHb NpPO HaBYanbHWU NpegMeT i noro komnoHeHTU. Cepen nepesar TKH
MOXXHa BUAOINUTK TaKi:

1. MoXnumBICTb iIHTEHCUDIKyBaTM BUBYEHHS (Di3VKM B LLKOS.

2. YCYHeHHs nepeBaHTaXeHHs LWKONAPIB HaBYarbHUM Martepianom, Tak sk
He 060B’A3KOBO 3aydyBaTy TEKCT naparpada.

3. 3aiMcHeHHs npouecy rymaHdisauil, OCKifibkM BMBYEHHA MaTtepiany 3a
BGnokamu gae MOXIMBICTb AudoepeHLitoBaTU BUMOIMM A0 3HaHb LLKOMSAPIB.

4. CNpUAHHS KpawoMy 3anam’saTOBYBaHHIO HaBYanbHOro maTepiany, Tomy
WO MpW BBEAEHHI KOXHOrO HOBOrO CTPYKTYPHOrO erniemMeHTy o060B’sa3koBe
NOBTOPEHHS PaHilLle BUBYEHNX TBEPIKEHD.

5. CTBOpeHHS yMOB Afs1 TBOPYOI Mpaui LWKONApiB 3aBOsKU PO3B’A3aHHIO
npobnemMHux cutyauin abo nokasy MPakTUYHOI 4YM Ni3HaABaNbHOI 3HAYMMOCTI
HaCTYNHOI AisiNbHOCTI.
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1. Kanenuk B. |. lN'ymaHi3auis i geMmokpaTusauiss HaB4YanbHOro npolecy B
cepegHin wkoni / B. I. KaneHnk. — Cymun: PepakuinHo-BMaaBHU4YMN
BioAain obnynpaeniHHA no npeci, 1991 — 34 c.
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cary im. A. C. MakapeHka, 2001. — 116 c.

IHTerpoBaHi ypoKM fiK 3aci6 po3BUTKY TBOPYOI OCOOUCTOCTi YYHSA

Cyposuubka Jlidisi leaHigHa,
LllanuauHcbKka 3a2anbHooceimHs wkona | — Il cmyneHie
I nyxiecbKoi patioHHOI padu

HepoctaTHbO nuwe oTpuMyBaTy 3HAHHS;

Tpeba 3HanTKN IM 3aCTOCYyBaHHS.

HepocTtaTHbO Tinbkn 6axaTtn,Tpeba TBOpUTH.
B.l'ete

«3 TUX nip, 9K iCHye BMBYEHHS MPUPOAW, BOHO Mae siK ifean 3aBAaHHSA
o6’egHaTn 6araTobapBHICTb ABULL Y EANHY iICTUHY, a SKWO MOXINBO — Y €OUHY
dopmyny», - nncaB BigOMUM HiMeLbknn gisunk Makc lNnaHk.

Benuky MOXNMBICTb MokKasaTW HEpPO3PMBHICTb HayK [al0Tb iHTErpoBaHi
ypokn [1l]. Ha TakuMx ypokax Yy4Hi onpauboBylOTb Martepian 3 [OeKiNbKox
npeameTiB, MOPIBHIOKTb WOro, NPOBOAATb EKCNEPUMEHTU, BUKOPUCTOBYHOTb
pe3ynbTtatu AOOCMiQKYyBaHOro mMarepiany MeTogamMu  iHWKMX  HaBYyalibHUX
npeameTiB, BCTAHOBIIOWTbL MilHi 3B'A3KM MK HaByanbHUMK AUCUMNNIHAMM,
AonomararoTb  OCMUCIIUTU  SIBULLA HaBKOJSIUWHBOI  OINCHOCTI Ta BUABUTU
NPUYNHHO-HACMIQKOBI 3B'A3KM MK nogiaMu. [HTerpoBaHi ypoKuM aKTUBI3YHOTb
nidHaBasibHy AiSSbHICTb, CNPUAIOTL IHOPMaLUiMHOMY 30aravyeHHo, 3MYLLYIOTb
LIYKaTK HOBI CNocobu Mi3HaHHS HaB4YanbHOro marepiany, (opMylTb 30aTHICTb
ANBUTUCS Ha OB’eKT Nig PisHMMU KyTamMu 30pYy, CTBOPIOKOTb YMOBU AN PO3BUTKY
Ta CaMOpPO3BUTKY TBOPYOI OCOBUCTOCTI YUHS.

HoBM3HY B HaB4YaHHA BHOCATb IHTErpoBaHi YpPOKM 3 BUKOPUCTAHHAM
MeToay NpoekTiB [2]. BOHM MalOTb MOTYXHIK MeXaHi3M pPO3BUTKY Takux puc
0COBUCTOCTI SIK YMiHHS aHanisyBatu iHgopmauito, Bigdupatn 6inbll AoUinbHY,
CTaBuTM Ta BupiwyBaTn npodbnemu, npunMaroym ONTUManbHi  PiLLEHHS,
NigBuLLYBaTM MOTMBALIKD HaBYaHHA Ta SKICTb 3aCBOEHHS  CIPUWUHSATOrO
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Martepiany, 3anydaTu y4HiB 40 HayKOBO-AOCHIAHWULUbLKOIT AiSNbHOCTI, CMOHYKaTH
[0 MOLUYKY HOBUMX 3B’SI3KIB Mi>K (0aKTamMm Ta CrOCTEPEXEHHSMN.

Yxe Ha eTani nNigroToBKM [0 3aHATb Y LUKOSISIPIB  aKTMBI3YETLCS
HeoOXiAHICTb CaMOCTIMHOrO NMOMOBHEHHS! 3HAHb, @ came: ornpauoBaHHA Teopil,
npoBefeHHA OocnidiB, NigrotoBka pPi3sHOro poAy MOBIAOMISIEHb, MNpe3eHTaLin
Towo. Cnig BigMITUTM BaXnuBY poOSfib METoAy MNPOEKTIB, SKMMW He 3anuiae
YKOOHOrO Y4HSI MAaCUBHUM: KOXXEH BHOCUTb X04a © HEBENUKNIA BKNaL, Y BUPILLEHHS
noctaBneHoro 3asgaHHA. Lle pgossonde guTuHi peanisyBatu cebe: po3BuBae
HaBUYKM pobBOTM 3 pisHUMKM mKepenaMmn iHdopmadil, (OpMye HaBUYKK
ekcnepuMeHTanbHoi poboTn Ta pobotn B Mepexi IHTepHeT. Bce ue npuHocuTb
3aJ0BOSIEHHS, gornomarae BigyyTm cebe TBOPYOK OcoBUCTICTIO i nobayunTu
NPOAYKT CBOEI npadi.

Y Haw Yac CcrnocrepiraeTbCA TeHAEHUIA 3NUTTS MPUPOSgHMYMX Ta
ryMaHiTapHUX OUCUMNAIH, WO A€ MOXIIMBICTb COOPMYBaTU B YYHIB 34aTHICTb
cnpunMaTn NeBHi siBULLA, 00’€EKTN, MOHATTA Pi3HOBGIYHO, eMOLINHO i BogHO4Yac
cucteMHo. BigbyBaeTbCcsl B3aEMOMNPOHUKHEHHSA MNPUPOLAHUYMX | FyMaHiTapHUX
HayK 3a paxyHOK 0OMiHy TEXHOMNOrAMMU Ta METO4aMMU Mi3HAHHS.

[MpuknagomM Takoro € iHTerpoBaHU YpoK 3 (PisnKu Ta Jitepatypun 3 Temu
«Tennosi aBuwa» y 8 knaci, Ha skoMy AiTn npe3eHTyBanun npoekt «Kpacy napye
Ham Npupoaay.

[MpoekTHa [ianbHICTL YYHIB OpraHidoByBanacsa noetanHo. Ha nepiomy
eTani y4Hi o3Hanomununca 3 TBopdicTio noetiB B. Paescbkoro, 1. ToscTyxu [3],
xutenis cenuwa WanurmHo T. CtapueBoi Ta P. ABptoTiHa, aKi 300paxyroTb
npupody. 3aBOaHHS AaHoro etany — BUSIBUTU OMNUCU MNPUPOOHMX SIBULL Ta
BigibpaTtn Ti, ki € TENNOBUMM.

BigibpaHi onucu sBUW, 3auikaBuiM y4YHIB | CTBOPUNM MOTMBALiO [0
BIOTBOPEHHSA 1X — YYHAM 3axoTinocs nobaynTtn, npeactaBUTU KapTUHY, SKY
onucyesaB aBTop.

MeToto gpyroro etany po3pobku npoekTy O6yno He TiNbku BiATBOPUTU
SBMLLA, a U cnocTepiratn, 4OCNigUTN Ta NOACHUTU IX.

Y4Hi knacy noginvnuca Ha Tpu rpynu. lNepla rpyna 3BepHynaca o Bipwia
B.PaeBcbkoro «bepesHeBUi eckiay.

«lMo cToBbypax 6inunx cTikatoTb 6epe3oBi Cribo3un

Ha 4yopHi npoTanuHn — COHAYHUX MPOMEHIB chnifg;

CT1oaTb po3naluini, 3a4yBLUM BECHY BepbOrosu,

i KOTUKK Cipi 3 HUX BiTep 36mnBae Ha nig.

Ha o3epi kpura — kpuxka, MOB NnocunaHa Cifn...»

UuTaroum noesito, y LWKONAPIB BUHUKIO OaxaHHA Jocnigunu npouec
Kpuctanisauii Boan. Y 6anoH enekTpuyHol namMnovkym po3xaproBaHHA 06e3
LLOKONA 40 BUCOTU MO0 MakCMManbHOro giameTpy Hanunu sBoay, niggapboBaHy
3eneHKOo, 1 aanu in 3amep3HyTu. it nobaunnu, Wwo Kpai yTBOPEHOro 31NBKY
3anuwanncs nNpo3opumu Ta HesabapBneHMMK, a B cepeauHi by He nNpo3opun
3ryctok. [lodacHunm ue TvM, WO BoAa MNOYMHAE KpucTtanidyBaTUCS MO CBOIN
NOBEPXHi 1 Bing CTIHOK, a BXe NOTiM KpucTanisauisd NOLWMPIETLCS OO0 LIEHTPY
ob’emy BOOM, A€ YTBOPKETbCA AyXe 6arato KpMXKMHOK (ApiGHMX KpUCTanukie),
lWo opMylOTb  HEMNPO30OPUA  3ryCTOK. Y4Hi  3pobunm  BUCHOBOK, LLO
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CMOCTEPEXEHHS 3a JaHUM SIBULLLEM [OMOMOIIIO YABUTU Ty KapTUHY, SIKy Onucas
aBToOp.

[pyra rpyna aHanisyBana siBuwWa, onucaHi B OBOX BipLlax 3aCHOBHMKA
anbmaHaxy «YkpaiHcbka xBuns» NeTtpa ToBCTyxu. Y Noesisax y4Hi BUABUIIN Pi3HI
BUaOn xmap. Y Bipwi «l 3HOBY OCiHb...» — LlapyBaTo-4OLWOBa XMapa, fka y
HWXHIN YaCTUHI CKNadaeTbCs i3 KpanesiboK BOAU, a Y BEPXHIN — 3 KpUCTaluKIB:
«lMonpocuTb xMapy — Ta NpoffeTbCA...». Y noesil «3uma» — Kynyacta xmapa
rapHoi norogn: «lMomik xmMapuH 6nykae coHue, MPOMIHHSA CKyno po3dae...».
Pagkn «[do cni3 posnnakanocb BiKOHUe, Oypynbka KpanesnbKu CHYE...»
CMOHyKanu y4HiB 4O NpoBeAeHHs gocnigy 3 6ypynbkamn. MeToro gocnigkeHHs
Oyno 3’sicyBaTu 3aKOHOMIPHOCTI npouecy KpucTanisauil y BoAi Ta HacudeHomy
PO34MHi Cconi.

[docnig NnpoBOoAUBCS TakMM YMHOM: BUPOCTUNKU OypyrnbKu, 3aMOPO3UBLLM
BOAY Y BY3bKkux Tpybkax. [1oTiM Ha MOpO3i y ABi CKNAHKN — O4Ha 3 BOAO0, Apyra
3 HaCU4YeHMM PO3YMHOM COJli — OonycTUNn Oypyrbkn. Yepes Kinbka XBWUIWH
3amMep3aHHa giameTp B6ypynbKu, siky onycTunu B Boay, 30inNblWMBCSA, a B iHWOT —
3MEHLUNBCA.

[MoAicHeHHA gaHoro pesynbTaTy BMHUKMO Mig Yac obroBopeHHsi. HaBkono
KpvkaHo! Bypynbku B 3amep3atoviin BoAi BiabyBanacs nocuneHa Kpucrtanisauiq i
Luap NboAy Ha Hin 30inbLwyBaBcs. Y HaCMYEHOMY PO3YMHI COMi, KUK 3anuLuaBcs
y pidKkOMy cTaHi ao Temnepatypu — 21°C, monekynu coni, sk Ginbl pyxnmei,
NocTinHO BombapayBanu 6ypyrbKy 1 TUM CaMUM PyNHYBanu fi.

TpeTsa rpyna gocnigykysarna siBulla yTBOPEHHA pocu Ta napwu, AKi BUSBUNU
y TBOpax xurtenis cenuwa LanuruHe.

Aitn 3’acysanu, wo y Bipwi «[Bi KpacyHi» TetaHa Ctapuea po3nosina
NpOo NpoLEC KOHOEHcaU,l:

«MarneHbKa KBiTO4YKa pocTe,

| coHeuky BCMixaeTbCs.

Ta o cpibnactoi pocu

TUXEeHbKO HaXUIHAETbCSA. .. »

A PycnaHn AGptoTiH y noesii «Takoro s He 6aumnB Wwe Hige...» 3ragye iHwe
ABULLE — YTBOPEHHS napu: « Takoro s He 6aymB LUe Hige: Ha[ HaLOoK KPUHULIEHD
napa nge...».

Y4Hi BigTBOPUNM npouecyn napoyTBOPEHHA Ta KoHaeHcauil. Han
KacTpynew 3 KMNAsS4o BOAOK MOCTaBUNKU CKNAHY GaHky goropu gHom. baHka
HanmoBHMNacss  Mapok, dka  TOPKA4MCb  XOSNIOAHWX  CTIHOK  BaHku,
KOHOEeHcyBanacs.

OTxXe, noeTuyHe 300paxkeHHs npupoan Ta 1l HaykKoBe Mi3HaHHA MAOyTb
NNiY-0-nniv, B3aeMHO 36aravyroumn ogHe OAHOrO.

JlitepaTtypa:
1.JinteuH O. A. [HTerpoBaHi ypoOKM MNPUPOAHUYMX  aucuunnidH -/
O. A. JlutBuH. — PiBHe, 2013. —= 55 c.
2. MeTtog npoekTiB Ha ypokax isunkn / [T. O. AHrenbuyk, B. |. YabaHeHko,
. B. BiHokypoBa, O. B. l'ypuHa, P. B. Xypasnbosa, 0. B. Kucinb,
N. €. Xangeka, O. b. Kosauvok, K. . Kpactok, P. Il. HixunHcbka] —
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X.: Bua. rpyna «OcHoBa», 2013. — 127 c. — (b- ka xypH. «®i3uka B
wkonax Ykpainny; Bun.1 (109)).

3. YKpaiHCcbka XBUNA: niTepaTypHO-MUCTELbKMIA anbMaHax / [yknag.
M. B. Toectyxal. — Cymu: INKIN «Ennaga — S», 2014. — 240 c.

MeToAa npoekTiB y Mexax oaHOro ypoky diauku

TumoweHko CeitTnaHa OnekcaHapiBHa,
JlunosodonuHckKa cneujanizoeaHa wkona I-1ll cmyneHis
J1urnoeo0olUHCELKOI palioHHOI padu

[Mpouec HaB4YaHHSA NOBMHEH BYTW OpraHizoBaHWM Tak, LWO6 30pieHTyBaTU
ANWTUHY Ha [OOCArHEHHS Hew LuUinewn, dki BoHa cama cobi noctasBuna. Togi
HaBYaHHA MaTMMme 6naroTBOPHMA BNAMB Ha BeCb Il OAYXOBHUM PO3BUTOK,
0cobnMBO Ha PO3BUTOK Ti BONI.

Binblw 3a Bce y4HiB UiKaBNATb 3aHATTS, Ha SKUX BYMTenb nepebysae,
HeMoBbW B TiHi, HATOMICTb BCe 3a BuUMTENs pobnaTtb y4yHi. Lle HancknagHiwi
3aHATTA. Apxke cebe nposiBUTM BYMTENO Jerko, a nokasatu ydHiB, TOOTO
CTBOPUTM aTMOCepy 3aHATTA | Tak OpraHisyBaTuM HaByarnbHy OisNbHICTb, LWO6
BOHW aKTMBHO N CaMOCTINHO «3400yBanu» 3HaHHS, — BaXKO.

HaBuntn TBOPYOCTI He TiNbkM MOXHa, ane u HeobxigHo. Cawme
HeTpaAULINHI 3aHATTA Aat0Tb MOXIMUBICTb CNPUMMATU YYHIB SIK TBOPU,B.

Cepen iHHOBaAUIMHMX METOOMK i TEXHOMOriM MeTon MPOeKkTiB nocigae
YinbHe Micue, TOMY BiH 3anpoBaXeHUN Yy HaB4albHO-BUXOBHUA MNpoLec
LLIKOSN.

MeTon nNpoekTiB A03BONSE po3B’'sidaTy baraTto 3aBgaHb OCBITU LUKONAPIB 3
KYypCY (pi3anKn oCHOBHOI wkonu [1, 3, 7]:

~ peanisauia y4HIMK K OOCRIAHULBKUX, TaK i NPakKTUYHUX 3aBOaHb A€ 1M
MOXIIMBICTb NOYyBaTUCA OCOBUCTOCTSAMU, NPUYETHUMN 4O CNpaB CyCnifnbCTBa;

~ Y4YHi, BMKOHYKUM MPOEKTU, BUPOOMSAIOTb HaBUYKM KOMYHiKauil i3
30BHILLHIM CBITOM, CMIfIKYIOTbCA 3 YYUTENSAMU, agMiHICTPaLIEO LLKOMNKW, OpraHaMmm
MiCLLEBOro caMoBpsiAyBaHHS, KepiBHMKaMK apXiBiB TOLLO;

- MeTo4 MNpPOEKTIB poO3BMBAE TBOPYY AOYMKY Ta HaBWYkM poboTu 3
axepenamu iHpopmMalii, a TakoxX € TUM CEpPeaOBULLEM, Y AKOMY YYHi HabyBatoTb
cun, YNeBHEHOCTI, a CuTyauis yCrixy MOXe CTaTu BIigMpaBHOK TOYKOK ASIS
no4anbLLIOro cCaMopO3BUTKY Y BITACHUX O4vax.

[MepLu HiXXK po3noyaTy NPOoeKT, Crig, BiANOBICTU HA 3anNUTaHHS:

- Hasiwo, ans 4yoro BiH CTBOPEHUI?

- Hackinbkn HoBMM € 6a4eHHs npobnemn?

- Hackinbkn npoekT Bignoeigae sBumMmoram 4acy?

- Yn npuaaTHWI BiH ANSA BTINEHHA?

Uun 3aBepLueHunin, roTOBUI 0 peanisauil?

Mg yac BMBYEHHS I3MKM MeTOoL TMPOEKTIB [03BONAE MOEAHYyBaTH
TEOpPEeTUYHi 3HaHHA 3 1X MPaKTUYHUM 3acTOCyBaHHAM (ocobnmBo Ans
PO3B’A3aHHSA KOHKPETHUX Npobnem A0BKINMs).
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[MoynHaTK NIAroTOBKY Y4YHIB OO MNPOEKTHOI AisinbHOCTI HeobxigHo 3
cCepeavHN BUBYEHHS nporpaMmn 7 Knacy, oopMyloun okpemi ail meTonis, SKi
BXOAATb Y MPOEKTHY OiSiNbHICTb. Y cepeauHi 8 Knacy MOXHa nepexoauTtn ao
BUAINEHHS | 3aCBOEHHS YYHAMUW y3ararbHEeHUX MeToiB Ni3HaHHS, WO O03BONMUTL
y 9 Kknaci BMKOHyBaTu npoekTn yceigomneHo. OCHOBHOW ige€elo NigroTOBKM
LLUKONAPIB 40 LiNICHOT NPOEKTHOT AisiNbHOCTI € BKITHOYEHHS 1X Y NpoLueci BUBYEHHS
di3vkn B nNi3HaBanbHy [OiSNbHICTL Ha OCHOBI BWKOHAHHS  cheuianbHO
CKOHCTPYMOBaHMX Brpas.

Ona  dopmMmyBaHHA  HaByYarbHO-Mi3HaABaNbHUX | KOMYHIKaTUBHUX
KOMMETEHUIN Ha ypokax i3uKM MOXXHa MOEOHYBATU MPOEKTHY AIANbHICTL 3
KNacHO-ypO4YHOI CUCTEMOLKD, Hanpuknag, LWIsSXOM BWKOHAHHS MIiHI-NMPOEKTIB
(NMpoekTn, peanisyloTbCA B pamMkKax OOHOro YpPOKy abo [OeKinbKoX 3aHsATb).
CuctemaTuyHe BUKOHAHHA YYHAMM NOAIGHMX NPOEKTiB  cnpusie  OinbLu
YCBIOJOMNEHOMY Ta KOHKPETHOMY CNPUWHATTIO AOCHIL4KYyBaHOrO Ha ypoui
Marepiany, niaBuwye iHTepec 00 (i3nKn, po3BMBAE HABMYKM NMOCTAHOBKN METH,
NnaHyBaHHA XO4y €KCrnepuMeHTy, aHanisdy, pedynekcii, CaMOOLiHKM HaBYarnbHO-
nisHaBanbHOI OiSANIbHOCTI, MNPULLENSIIOE HaBUYKM MNPOLYKTUBHOI OiSIfIbHOCTI:
AobyBaHHS 3HaHb 3 pearnbHOCTI, BOMOAIHHA E€BPUCTUYHMMM MeToLaMU
BUpILLEHHA npobriem, BUMiptOBaNbHUMM HaBuykamn. [poekTn Takoro poay €
edeKkTMBHUM 3acob0OM MiABULLEHHS CaMOCTIMHOCTI Ta iHiUiaTMBM Y4HIB, LLO
CNPUATNIMBO MO3HAYa€ETbCA Ha BCiM 1X HaB4YamnbHOI OiSANbHOCTI. TakMM YMHOM,
YYHi BNpUTYI NigXOASATb 4O TBOPYOro MOLUYKY.

OcobnuBicTio opraHisauii MiHi-NpoekTiB Ha ypoui € Te, WO HeobxiaHo
BKIMIOYNUTU Y BUKOHaAHHSA MPOEKTIB BCIX YYHIB KNnacy, KpiM TOro, y HUX NMOBUHEH
3'9BUTUCA HTepeCc A0 BUKOHaHHA npoekTy. Cnig ckasatn, wo gisnka ans
BINbLIOCTI YYHIB € CKnagHMM NpegMeToM, Yy BaraTbOX CNoOCTEpIraeTbCsl HU3bKa
MOTMBaLia 00 BUBYEeHHS oisnkn. Lle o3Hadvae, wo npu BUMOOpPI TeMaTUKU MiHi-
NPoeKTiB HeobXiAHO BpaxoByBaTW iHTEpecu y4HiB i notpebum y pesynbraTax
HaBYaHHSA, YNpPaBnATU TMPOEKTHOKW AiSrbHICTIO, BUKOPUCTOBYBATU PynoBy
dopmy poboTn.

Y 1abn. 1 npeactaeBneHa po3pobneHa cuctema opraHisauii NPOeKTHOI
AiANbHOCTI YYHIB 7-9-X KraciB Ha ypokax di3uKu.

Tabnuus 1.
Cucmema opzaHi3ayii MiHi-ripoekmie
Knac | Tun npoekTiB Temu ypokKiB MiHi-NPOEKTiB Pe3ynbTaTr
7 IHpopmauinHo- | Pisunka y npupoai MigBULLLEHHS
NPaKTUYHI 1. ®disnyHi aBu1LLa B XUBIN MOTMBAL,iT, PO3BUTOK

NpUpoai Ta IX BUKOPUCTaHHA. nisHaBanbLHOro
2. B3HayeHHs ryCTUHM OBOMIB | iIHTepecy, NpakTUYHUX
Ta PpyKTiB. | NEPBUHHUX

3. MeTon BUMIpOBaHHS Mannx | KOMYHiKaTUBHNX
Ta BENUKUX BESIMYMH B NPUPOALI | YMiHb.

Ta TexHIL.

4. bionoriyHi putMn Ta
BpaXyBaHHS IX B MEAULIMHI
5. dedekTn KpucTanis
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[MpopoBxeHHs Tabnuui 1

8 [ocnigHuubki | TexHiYHe BUKOpUCTaHHSA isnkn | MornmbneHHss 3HaHb,
1. Bugu mexaHniyHoro pyxy PO3BUTOK MPaKTUYHMUX,
2. ATMOCepHUM TUCK eKCnepuMeHTanbHuX,
3. [NnaBaHH4 Tin KOMYHIKaTUBHNX
4. NpocTi MexaHiamu y npupoai | yMiHb.
5. JocnimkeHHs cnocobiB
Tennonepenadi

9 MpakTuko- disuka y nodyTi Bubip npodinto abo

JOCNIAHULbKI

1. BuB4yeHHA nocnigoBHOMo Ta
napanenbHoro 3’egHaHHS
NPOBIgHUKIB

2. PoboTa i noTyXHicTb
€eNeKTPUYHOro CTpymy

3. BuB4yeHHs aBuLLla
eneKTPoOMarHiTHOT iHaYKUiT

HanNpPsIMKy
noaanbLIOro
HaB4YaHHA,
nornMbneHHs Ta
PO3LUMPEHHS 3HaHb,
doopMyBaHHS
JOCNIOHNLBKUX,

4. AToMHa eHepreTuka B YKpaiHi | iHbopMaLuinHUX YMiHb,

3aKpinneHHa
KOMYHiKaTUBHNX
YMiHb.

Ponb yuntena B opraHisauii Ta ynpaBniHHI AiSNbHICTIO YYHIB 3 METOH
PO3BUTKY MPaKTUYHMX Ta KOMYHIKaTUBHUX YMiHb NpeacTaBneHi B Tabn. 2.

Tabnuus 2.

OpeaHizayisi MiHi-rpoekmy Ha ypoKax

ETanu ypoky HisnNbHICTb YYHIB HisnbHICTb yunTens
NPOEKTY
1. OdbopmIieHHs [MpuHOCATL Ha YPOK PPYKTH i Hanpasnse xig
igel NpoekxTy. OBOMi. 00roBopeHHs, 3aaae€

lNMocTtaHOBKa MeTH.

dopmyrnoTb METY:
eKkcnepuMeHTanbHNUM LUSAXOM
BU3HAYNTU IYCTUHY OBOMIB |
dpykKTiB, cknactn Tabnuuto
FYCTUH.

CknagatoTb nam'aTky npo
KOPUCTb OBOYIB Ta OPYKTIB ANS
300pOoB'SA.

MUTAHHA YYHAM: O
BaXKye KapTonns ym
anenbCuH Takoro X
po3Mipy? Akumu
crnocobamn MOXHa
BU3HaTK 06’eM Tina
npaBwUIibHOI Ta
HenpasunbHOI hopmmn?
HAke obnagHaHHA
HeobOXxigHe Ansa uboro?
[lonomarae
cpopmyrnoBaTh MeTY.
[MpoBOANTL IHCTPYKTaX 3

BXX[.
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[MpopoBxeHHs1 Tabnuui 2.

ETanu ypoky [isnbHICTb yYHIB AisnbHICTb yunTens
NPOEKTY
2. NnaHyBaHHs O6roBoptotoTb kMK criocobamun | FoTye obnagHaHHS,
cnocoby MOXXHa BM3Ha4nUTK ob'eM Tina, aonomarae ob’egHaTucs

peanisauii igei
NPOeKTy Ans
JOCATHEHHSI MeTun

NPOMOHYKYN Pi3HI BapiaHTW.
Hanpwvknag, 3aHyptotoymn oBoY y
BUMIpIOBanbHUW LUUNiHaP
NoBHICTIO abo po3pizaBLuM Ha
LLUMaTKN, SKLLO Lie anesibCuH, TO
3HaunTK o6'em kyni. Bubumparotb
cnocib BM3Ha4yeHHsA ob'emy Tin,
HeoOXxigHe obnagHaHHS,
po3noainatTb 000B'A3KM y rpyni

YYHAM Y rpynu,
KOHCYIbTYE YYHiB.

3. BUKOHaHHA
NPOEKTY

BumiptotoTb Mmacy, ob'em Tin,
pPO3PaxoBYOTb NYCTUHY,
CKnagatTb Tabnuuto ryctuH
OBOMYIB Ta PPYKTIB. YHaCHUKN
rpynu HamararTbCs 3HanUTK B
IHTEepHeTI ryCcTMHM OBOMIB Ta
JOPYKTIB BUBHAYEHMX OO HUX Ta
NOPIBHIOOTL 3i CBOIMMU
OTPUMaHNMKN pesynbTaTaMmu.
OpfHa 3 rpyn cknagae nam’aTky.

KoHTpontoe, gonomarae
NpPOBOLAUTN BUMIPHOBaHHSA
Ta poO3paxyHKH,
Hanpaense ail y4HiB y
HeobXigHOMY HarnpsIMKYy.
Hapae nopgaTtkoBun
mMarepian.

4. lNepeBipka Ta
OLiHKa
pesynbTartiB

OUiHIOIOTb BKNAa KOXHOro YrexHa
rpynu B 3ararnbHy poboTy no
peanisauii NnpoeKkTy

Po3pobnsie pa3om 3
YYHAMU KPUTEPIT OLHKN
CNiNbHOI JiSNbHOCTI Y

NPOEKTHOI npoexTi. [ponoHye
AiSsNbHOCTI cnocib ouiHkM no
KpUTepiax
5. Pednekciga OuiHoeTbea pedonekcia no kapTi | [TpONoOHYE y4HSAM KapTy
pedonekcil pedonekcil

6. [MpeactaBneHHsA
pe3ynbTartiB
NPoEeKTY (3axncCT
NPOEKTY), OLiHKa
3a NPOEeKT

BusHavaloTb npeacTtaBHMKa Bif
rpynu: Ansa 3axmcTy NpoekKTy;
0POPMIIEHHS MPOEKTY; YYHIB, SAKi
BignoBigann Ha NUTaHHSA No
3MICTy NPOeKTy; ekcrnepTiB (Big
KOXXHOI rpynu)

BuctaBnse ouiHku
y4yaCHUKaM MpPOEKTHOI
AiANIbHOCTI pas3oMm 3
eKkcrneptamu

YPOK-MiHi-NpoekT «BusHavyeHHA rycTHM oBOYIB Ta (OPYKTiB» NPOBOAUTLCS
Yy CbOMOMY Knaci rnpu BUBYEHHI TeMn «['yCTUHa» SK ysaranbHiowuunn. ig 4ac
poboTN Hag NPOEKTOM YYHAM HeobBXiQHO HABYMTUCH BU3HAYATU FYCTUHY PI3HUX
pPEeYoBMH, 3aCTOCOBYKOYM Pi3Hi criocobu. B pesynbtati npoBegeHHS NpoekTy
HeobXigHO OTpMMaTK Tabnuulo rycTuUH, a TakoX Nam'aTKy NPO KOPUCTb Pi3HUX

OBOMIB Ta (PPYKTIB.
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BukopucToByounm MeToa MPOEKTIB B YYHIB PO3BMBAKOTLCA MPeaMeTHI
BMIHHSA: BUMIptOBaHHS 06'eMy Tin npaBunbHOI Ta HenpaBuibHOI dOpMK | Macu
Tina Ha BaxXifbHUX Tepes3ax; (POPMYKTbCS HaBYanbHO-Ni3HaBaNbHI YMIHHS:
30INCHEHHS MOLUYKY, cuctemMaTtmsauia 00AaTKOBUX BiAOMOCTEN; KOMYHIKaTUBHI
YMIHHS: CNiNbHO BUMKOHYBaTu poboTy, po3noainsawym 060B'A3KW; pO3BMBAETHLCA
ni3HaBasrbHUM IHTEPEC, BMiHHS: BUPpIWEHHS npobriemMn, nnaHyBaHHA Xoay
EeKCNePUMEHTY, perieKkC1BHI, caMOoLiHKa HaBYanbHO-Ni3HaBanbHOI OisiNbHOCTI.
Y wKonsapiB Nicrisi BUKOHAHHA NepLUNX MPOEKTIB NOYNMHAE 3'ABNATUCA MOTMBALS
A0 BUBYEHHS (Pi3nKN.

[Mpn opraHizauii  MiHI-NPOEKTIB  AiANbHICTE  BYUTENS  YCKNA4HIOETLCA.
Cno4aTKy BiH BHOCUTb MPOEKTU Yy CBiM TEMATUYHWKW NNaH, Aani A0 KOXHOro
NPOeKTy nuwe ocobnmBuM nnaH ypoky i rotye HeobxigHe obnagHaHHS.
Baxnueoto gieto BUMTENSA € CTBOPEHHA rpyn AS1 BUKOHAHHS efleMEeHTIB NPOoeKTy
| pos3nodin enemeHTiB cepen rpyn YydHiB. [lpy ubOMy BYMTENb BUCTYMNae
KOHCYNbTaHTOM | KoopauHaTopoMm. [lpn 3aBeplueHHi NPOEKTY BiH OpraHi3oBye
MOro nogaHHsi, 06roBOpPEHHs, OLiHKY, pednekcito.

OckKinbkn Yac BMKOHAHHA MPOEKTY Ha ypoui obMmexeHun, ans opradisauil
AIANbHOCTI Y rpyni BYMTENb MPOMOHYE YYHAM 3ararnbHy ONA BCIX rpyn KapTty
NPOEKTY i Npn HeobXigHOCTI 4oAaTKOBY A5 KOXHOT rpynu.

IHCTpyKUiNHaA KapTa MiHi-NpPoeKTy
no
1.Mpob6nema

2.lnoTe3a
3.MeTa po6otu
4. NMpoBeAeHHA 3KCNEePUMEHTY
obnagHaHHS:
[ J
[aHi ekcnepuMeHTy:

BumiptoBanbHi BenuynHu | [laHi BUMiptoBaHb [MpumiTKa (HOpMK)

5.BucHoBku

KapTa opraHisauii npoeKkTHOI AifsNnbHOCTI:
1. 3anuwitb NNaH Ain.
2. Posnoginite  poni. (Moxnuei poni — opraHizaTtop, eKcnepuMmeHTaTop,
odoopMIitoBaYy, BUKOHABELb, SSIKUA NMPeaCcTaBrsie NPOEKT).
3. BukoHanTe npoekT 3a nyaHom.
4. NpogymanTe NpeacraBfieHHA NPOEKTY.
5. OUiHITb BHECOK KOXHOTO i CMifilbHy poboTy.

[Micna 3akiH4eHHss pobOTM Hag MPOEKTOM MPOMOHYETLCSA pedirekCuBHA
KapTa:
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PednekcuBHa kapTa
1. CBoeto poboTOoI0 Ha ypoui 4 3a40BOSIEHUI (HE 3a10BOSNIEHUI), TOMY LLO ...
2. lLlo HoBOro BK Ai3HanNMcs Ha CbOroAHiLLHLOMY ypoLi?
3. Aka iHhbopmauis Bac Bpasuna binbLie BCbOro?
4.Yn cnopobaBca Bam cnocidb, 3a AOOMOMOroK $KOro BM OTpUMann Lo
iHdbopmauito?
5. Wo morno 6 6yTtu opraHizoBaHo Kpalle, KOpUCHiwe?

Akum 6u He Oyno 3aHATTA 3a (POpMOK Ta UiNbOBUMM MNPU3HAYEHHSM,
HeoOXigHO opraHi3yBaTW HaB4YanbHWUA NMPOLIEC TakUM YMHOM, OO 3abe3neynTun
MakCUMasribHO MOXITMBY aKTUBHICTb BCiX Y4YHiB, B OCHOBY 3aHATTHA MOKMacTu
NPUHUMNN OiSNbHOCTI BiANOBIAHO A0 PiBHSA PO3yMOBOrO PO3BUTKY, HaBYallbHUX
ycnixis, 0cobrmBoCcTEN CNPUNHATTS.
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OdvnpakTnyHa eBpUCTUKA B CUCTEMI KpeaTUBHOI OCBITU
(3 enemMeHTaMun KonabopaTuBHOI po60TH)

OxpemeHko Hatania OnekciiBHa,
Ceecbka crieujanizoeaHa wkorsa I-1ll cmyneHie
SAMninbCcbKoi paltioHHI padu

O0HO U3 caMbix 8erfluKuUxX OomKpbimud,
Komopbie deflaem 4erio8eK, 0OUH U3 caMbiX
bonbwux  croprpu3og8  Onss  He2o - —
ObHapyxumb, 4mO OH 8 COCMOSIHUU
cosepwume mo, 0 YéM co cmpaxom Oymarl
KaK O rpesocxo0siuem e2o Cuslbl.

'eHpu ©opo

Cepen BenuKol KifIbKOCTI negaroriyHMx TEeXHOMOorin, cuctem, MeToauK
yuntento Tpeba obpatn Ty, WO O03BOMATME He TiflbKM HadaTu YYHIO MEBHY
0a3y 3HaHb, a ” 3abe3neunTb ycebiyHMn PO3BUTOK OCOBMCTOCTI, 34aTHOI A0
BIOKPUTTS HOBOro, A0 TBOpYOro nowyky. [na Toro, wo® Hagatm Taky
MOXIIMBICTb KOXHOMY Y4YHIO AOKTOpPOM neparorivHnx Hayk A. B. Xytopcbkum
po3pobrieHa i ycnilWHO peanisyeTbCsa AWOaKTUYHA €eBpUCTUKaA — Teopis |
TEXHOMOriss HaB4YaHHSA, CrpsiMoBaHa Ha BUSABNEHHSA 060apoBaHOCTI i peanisauito
TBOPYOro noTeHuiany y4HiB 3acobamu 3aranbHOOCBITHIX NnpeaMeTiB [2, 4, 5, 6].

EBpucTrka B 3araribHOMNPUMHATOMY PO3YMIiHHI — Lie HayKa Npo TBOPYICTb,
Npo TBOpPYY AISNbHICTL Nogen 3 MeTO OTPUMAaHHA HOBWUX pesysribTaTiB Y
AocnimpkyBaHUX HAMKM obnactax. EBpUCTUKa po3yMieTbCs SIK Hayka, LLO Mae Ha
METI NOSICHEHHS!, cucTemMaTmsauito i nepenbadeHHs NpoLUeCiB BIAKPUTTA HOBOIO,
CTBOPEHHS 30BHILLHIX MaTepianizoBaHUX NPOAYKTIB AiSANIbHOCTI, BigYYyXXeHUX BiJ
IX TBOpUIiB. [IMaaKkTMYHa eBpUCTUKA MaE iHWY MeTy: OpieHTauis Ha OTPUMaHHS
BHYTPILLHIX NPOAYKTIB — OCOBUCTICHMUX AKOCTEN YYHIB, PO3KPUTTS iHAMBIOYaNbHUX
MOXITMBOCTEN CaMMX TBOPUIB — Y4YHIB i BUMTESIB 3a JOMOMOro IX AisfbHOCTI
OO CTBOPEHHA OCBITHIX NpoAykTiB. Po3rnagatv OCBITHIO NPOAYKUIKD YYHSA
HeobXiQHO Yy B3a€EMO3B'A3KYy 11 30BHILUHLOrO MaTepianizoBaHoro nposisy 3
BHYTPILLHIM — OCOBUCTICHUMM SKOCTSIMKU, SKi NPOSBRASnnUCS, doopMyBasnucs i
po3BMBanncs B NOro AisafibHOCTI.

EBpuUCTUYHI MeTOoOM nNPOTUCTaBNATLCH PYTUHHOMY, (opmMaribHOMY
nepebopy BapiaHTiB 3a 3agaHuUMu npasunamu. o cyTi, npu BUpiEeHHi Byab-
SKOI 3ajadi nogvHa 3aBXOW BUKOPUCTOBYE Ti UM iHWI MeTOOM, CKOPOYYHUU
LWISX 0O BUPILWEHHSA, LLO Mnorerwye 1Moro 3HaxomkeHHs. Hanpuknag, nig 4vac
po3B’si3yBaHHS 3agad 3 TeMum  «leomeTpuyHa  onTuka»  3a3Bu4am
BMKOPUCTOBYETLCA B SIKOCTI €BPUCTMYHOrO 3acoby KPEeCneHHs; POo3B'A3youu
KINIbKICHI 3aadi, BMKOPUCTOBYIOTbCS PILUEHHSA iHWMKX nodibHMX 3aBhaHb; $K
€BPUCTUYHI  3acobM  BUKOPUCTOBYKOTBCS  3aKOHW, MOCTynatu, dopmynu,
iHOYKTUBHI MeToAW, aHanorii, nNpaBAonofibHi MipKyBaHHS, HaOYHI Mogeni |
obpasn, yaBHi eKkcnepuMMeHTn i T. N. A OuaakTuiHa €BpUCTUKA — Hayka npo
HaBYaHHSA SIK BIOKPUTTS; Lie negaroriyHa Teopis, 3rigHo 3 sikoko ocBiTa 6yayeTbCs
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Ha OCHOBI TBOPYOI camopeanisauil y4HiB i negaroris y npoueci CTBOPEHHA HUMU
OCBITHIX MPOAYKTIB Yy OOCNIAKYBaHUX ranys3ax 3HaHb i AisfbHOCTI.

BuTokn gmaakTuyHOI eBpUCTUKKM nexaTb B MeTodi Cokpata h ManeBTuL,.
LLnsaxom ocobnuBux nuTaHb i MipKyBaHb BiH gonomaraB ChiBPO3MOBHUKY
CaMOCTIMHO NPUXOANTU OO0 NOCTaHOBKM abo BUpiLLEHHS npobrnemMu, siKk Hacnigok,
iCTMHa BigKpmBanacs He nvwe yyHto, a n ydmtento. Came B cuctemi Cokpara
Oyno 3aknageHo AWAAKTUYHI eneMeHTW, SKi BUKOPUCTOBYE W AMOaKTUYHA
€BpPUCTUKA :

— IpOHis, WO BMKpMBana siK y4Hsl, Tak i CaMoro BUNTENS B HE3HAHHI;

— (POpPMYIIOBaHHS BUHUKAKOUMX NPOTUPIY abo LITYy4YHE CTBOPEHHSI TaKuX
A5151 BUSBMNEHHS! HASBHOIO HE3HAHHS;

— iHOYKUiSA, WO nepenbayvyae CXOLKEHHS1 Bid4 OKpemux ysaBfeHb [0
3aranbHUX MOHATD;

— KOHCTPYKBaHHA AediHIiLin NOHATb 3a HanpsMKOM BiL MOBEpPXHEBUX 00
Oinbl rMMOOKNX BU3HAYEHDb MOHATD;

— npono3uuia cniBpo3MOBHMKY Ha BMGip OBoX abo 6inblie BapiaHTIB
piLLEHHS BUHUKITOI Npobnemu;

— 3anyyeHHa BnacHoro Aoceigy And nigBegeHHA [0 BXe 3 BigoMol
Bianosiai, abo, HaBnakn, ONA CTBOPEHHSI HAaMpPYXeHOCTi, B €Ky BYUTENb
BUABNAETBLCS 3aTly4eHUN 3 TUM XKe HE3HaAHHAM, WO i MOro CniBPO3MOBHMUK,;

— pecdpnekcia Toro, wWo BiAbyBaeTbCA, OOroBOPEHHsl, MOBEPHEHHA [O
NepBUHHNX NepeayMoB abo CyapKeHb.

KoxxHa pagupakTudHa cuctema 6a3yetbCa Ha 0cobnumBi  CYKYMHOCTI
NPOBIOHMX  3aKOHOMIPHOCTEM  HaBYaHHA. 3aKOHOMIPHOCTI  €BPUCTUYHOIO
HaBYaHHSA TaKi:

— OCBITHS NPOAYKTUBHICTb YYHIB 3pOCTa€, $SKWO BOHW YCBIAOMMNEHO
OepyTb y4acTb Y BM3HA4YEHHI Linen HaB4aHHSA, BMOOPI MOro TEXHOMOriYHMX
eleMeHTIB, Y CTBOPEHHI 0COBUCTICHOrO KOMMOHEHTY 3MICTYy OCBITH;

— €BPUCTUYHE OBOSMOAIHHA Y4YHAMWU dyHOAMEHTaNbHUX OCBITHIX O6'EKTIB
3aKOHOMIpHO NpMBOAUTL OO0 BUBYAOBYBAHHA I1XHbOI OCOOUCTICHOI CcuUCTeEMMU
3HaHb, ageKBaTHOI JOCHigKyBaHOI AIMCHOCTI Ta OCBITHIM CTaHAapTaMm;

— NEPBUHHICTb OTPUMAaHHS Y4YHEM OCOBMCTOro OCBITHBOrO MPOAYKTY MO
BIOHOLUEHHIO [0 aHasrioriyHMxX 30BHILLHIX OCBITHIX CTaHZapTiB Bege Ao
NigBULLLEHHSA HaBYaribHOI MOTUBAU,T | MPOAYKTUBHOCTU OCBITH;

— AMHaMiKka TBOPYMX [OCAMHEHb YYHIB BUNepemkae OMHAMIKy 3pOCTaHHSA
PiBHS 3acBOEHHA 6a30BUX OCBITHIX HopMaTuBiB. TBOpYa pe3yribTaTUBHICTb
HaBYaHHs B BiNnbLUiK Mipi BNAIMBAE Ha PO3BUTOK OCOBUCTICHUX SIKOCTEN YYHIB, HiXK
Ha piBEHb 3aCBOEHHS HAMM OCBITHIX CTaHOaAPTIB;

— 3MiHW 30BHILLHIX OCBITHIX NPOAYKTIB Y4HS BigoOpaXxatoTb MOro BHYTPILLHI
OCBITHI 3MiHM - PO3BUTOK KpeaTUBHbIX, KOTHITUBHUX i OpraHidauinHO-AianbHICHNX
0COBUCTICHMX AKOCTEMN;

— BKITHOYEHHS B HaBYanbHUW Npouec MeTanpeaMeTHOro 3MiCTy BUBOAUTb
YYHA 3a MeXi HaB4yanbHOro npegmeTa i NpuM3BOAUTb A0 BCTAHOBIIEHHS HUM
OCOOUCTICHO 3HauYyWmMX 3B'A3KIB 3 IHWWMK OCBITHiIMM obnactsamu, LWO
BM3HaYaloTb LiNICHICTb 3MICTY NOro OCBITY;
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— 36inblUeHHA B HaBYanbHOMY MPOLECi YaCcTKM BiOKPUTUX 3aBOaHb, SIKi He
MalTb OAHO3HAYHO BW3HAYEHUX piweHb, 36iNblye IHTEHCUBHICTL |
e(deKTBHICTb PO3BUTKY KpeaTUBHUX AKOCTEN TBOPYO OPIEHTOBAHUX YYHIB;

— piBEHb TBOPYOI MPOAYyKUil Y4YHIB BM3HAYa€eTbCcA IX iHOMBIAYaNbHUMUN
30iGHOCTSAMM | CTYyNEHEM OCBOEHHA HUMW €BPUCTUYHOI TEXHOMOTIT AisiNbHOCTI.

Ha  OCHOBIi  3aKOHOMIPHOCTEM  €BPUCTUYMHOINO  HaBYaHHA  Byno
chopmMyrnbOBaHO NPUHLNNN ANOAKTUYHOI EBPUCTUKN.

— [MpuHuMn ocobucTicHoro uinenoknagaHHsa yvHda. OcBiTa KOXHOMO Y4HS
BiOyBa€eTLCS HA OCHOBI Ta 3 ypaxyBaHHSIM NOro 0COBUCTUX HaBYaNbHUX LiSEN.

— MpuHuun BWOOpPY iHOMBIQYaNbHOI OCBITHBOI TpPAaEKTOpIil. Y4YeHb Mae

NpaBoO Ha YCBIAOMMEHUMM | MOroMKEeHWn 3 negarorom BUOIP OCHOBHMX
KOMMOHEHTIB CBOEI OCBITU: 3MICTYy, Uinewn, 3aBhaHb, Temny, opm i meToais
HaBYaHHSI, OCOOWUCTICHOrO 3MIiCTYy OCBITM, CWUCTEMM KOHTPOMO i OUiHKK

pesynbTarTiB.

— lNpuHuUMn MeTanpeaMeTHbIX OCHOB 3MicTy ocBiTU. OCHOBY 3MiCTy
OCBITHIX ranysen i HaB4yanbHUX OUCUUNMIH CKNagalTb PyHOaMEHTanbHI OCBITHI
ob'ekTn, WO 3abe3nedvyloTb MOXNMBICTL IX CYB'€KTMBHOrO OCOBUCTICHOrO
Ni3HaHHA YYHAMWN.

— [prHUMN NPOAYKTUBHOCTI HaBYaHHA. [(ONOBHMM OPIEHTUPOM HaBYaHHS
€ ocobucTe OCBITHE MPUPOLLEHHSA YYHS, LLO CKMagaeTbCs 3 MOro BHYTPILLHIX
NPOAYKTIB HaBYanbHOI AiSANIbHOCTI (BMiHHA, 34iGHOCTI, cnocobu AianbHOCTI TOLLO)
| 30BHILLHIX (Bepcisi, TEKCT, MantOHOK TOLLO).

— [MpuHUKMN NEepPBMHHOCTI OCBITHBLOI NPoAyKUil y4Hs. CTBOpHOBAHUNA YYHEM
OCOOMCTICHMA 3MICT OCBITU BUNEpPeIKae BUBYEHHS OCBITHIX CTaHOapTiB Ta
3aranbHOBU3HAHMX KYNbTYPHO-ICTOPUYHNX AOCATHEHb Y AOCHiQKyBaHi obnacrTi.

— MpuHuun cuTyaTuUBHOCTI HaB4YaHHSA. OCBITHIM npouec OyayeTbca Ha
OpraHi3o-BaHMX CcuUTyauiax, wWo nependavyadTb CaMOBU3HAYEHHSI YYHIB |
€BPUCTUYHUI NOLLYK IX pilleHb. Buntenb cynpoBOOXXyE YYHA B MOro OCBITHBOMY
pYyCi.

— lMpuHumn oceiTHBEOI pedonekcii. OCBITHIM nNpouec BKItoyae besnepepBHe
YCBIOOMJIEHHA YYHEM | BYMTENIEM BracCHOI LiAfIbHOCTI: aHani3 i 3acBOEHHS
cnocobiB Uiel AisanbHOCTI, oAepXXyBaHUX pe3yrbTaTiB, KOHCTPYHOBAHHSA Ha Ui
OCHOBI noAanbLUNX AiA | NNaHiB HABYaHHSA.

TexHonorias eBpUCTUYHOrO HaB4YaHHA 3abesnevyye No3uTMBHI pesynbTaTu
BMBYEHHS TONIOBHUX ((PyHOaMeHTanbHUX) O6'eKTiB, iHWMA MaTtepian 3 MeTo
€KOHOMII Yacy BUBYAETLCA TPaguLiNHO.

Y4HIi X nparHyTb 0O BNacHUX pesynbTaTiB, 4aCcTO HABMUCHO BiAYY>XYHUUCb
BiJ, AYMOK iHWMX Yy4HiB abo 3aBoAsATb 3 HMMW Cynepedky. 3a [AOoMNOMOror
cucTeMaTU4HOI pobOTU BUUTENSA 3 aHarnidy YYHIBCbKUX OYMOK i BUCTYMIB YYHI
HabyBalOTb HaBMYOK OBroBOPEHHS, peLleH3yBaHHA Ta OLHKM pe3ynbTaTiB CBOIX
OAHOKMNACHMKIB. BOHM BYaTbCs CTaBUTU 3anUTaHHA NpO AOCNIAXKYBaHWUA 06'eKTI,
NPakTUYHO  3aBXOM  MOXYTb  BUCYHYTWM  BracHy  BepcCilo  Bignosigi.
CnocTepiraetbca noninweHHss obpasHoro GayeHHa AiTen, THyMadeHHs HUMK
3HaKiB i CMMBONIB, KOHCTPYIOBaHHSA BnacHMx obpasiB i cumeoniB. PopmMyeTbCA
PO3YMiHHSI BIOQHOCHOCTI TOYOK 30py Ha Oyab-Akui [OchifXyBaHUA O6'eKT,
BIAHOCHICTb 3HaHb B3ararsi. [punMaeTbca K oveBMaHa KapTuHa Pi3HOMAaHITHOro
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CBITY. 3HMXYETbCA arpecuBHe CTaBMEHHA [0 IHWOl AYyMKUM i OTpUMaHoro
pesynbTaTy. [licna npoBegeHHs €BPUCTUYHUX 3aHATb Yy AiTen 30inbllyeTbes
KINbKICTb TBOPYMX, @ TaKOX TpaguuiiHUX HaB4YanbHUX pobiT (nabopaTopHUX,
NpakTUKyMiB, JOMOBIAEN), Y AKMX BOHU 3aCTOCOBYKOTb €fleMeHTU eBPUCTUYHOIO
nisHaHHA. [JaHun goakT CBIigYUTb MPO MEPEHECEHHS YYHSMM 3aCTOCOBYBaHMX
cnocobiB Mi3HaHHS B iHLLI rany3i HaBYanbHOI AisiNbHOCTI.

OanH i3 roNoBHUX pesynbTaTiB HaBYaHHS 3@ OWMAAKTUYHOK E€BPUCTUKOD
nonsirae B TOMY, WO Y4YHi MOXYTb HaBYaTUCA Yy BIiONOBIAHOCTI 3i CBOIMM
iHOMBIOYaNbHUMW MOXIMBOCTSIMUM | MflaHamMu, CTBOPKOKYM OCBITHI NPOOYKTH
opraHi3auiHO-4iAIbHICHOro | NPeaMeTHOro nnaHy.

Mauncrtep-knac
«®Pi3nkKa — ue 3BMYKA NOCTIMNHO MUCITUTUY»

MeTa:

e CTBOPEHHS nepeaymoB Ansi NpodecinHOro 3poCTaHHsA negarora;

e NOrNMBNEeHHsa 3HaHb NPO METoaAM Ta NPUNOMU CNOCTEPEXKEHHS I
AOCHIOKEHHS, PO3BUTOK TBOPYOro MUCNEHHS.

e MOTMBALiS CriyxayiB Ha 3aCTOCYBaHHS efleMeHTIB ncmxoTepanii nig yac
crnocTepeXeHb Ta eKCnepuMeHTanbHO-A40CNiIAHNLBKOI AisNbHOCTI.

Cniopbme, 3abnyxodatmecsk, owubalimecs,
Ho, padu 6oea, pasmMmbiwisaume,

u Xoms U Kpugo, 0a camu.

JleccuHe , 18 ek

Xia 3aHATTS

l. MigroTroB4yo-opraHizauinHUM eTan

OronouleHHa TeMu Ta METU MancTep-knacy.

LLlaHoBHI Konern! A Bac 3anpocuna Ha manctep-knac «disvka — Le 3Bu4Ka
MOCTIMHO MUCNUTU» 3a CaMOOCBITHbOKW Temow «[naakTnyHa eBpuCTUKa B
cuctemi KpeaTmBHOI OCBITU». Lle BXe He neplle 3aHATTA i3 BuLle3a3Ha4eHol
TEMW, ane rorioBHa MeTa IX NPOBEAEHHSA MNoNsarae B 03HaWOMIEHHI 3 MeTogamMu
Ta npumomMamMmm po3BUTKY KpeaTUBHOIO, TBOPHOro MUCIIEHHS YYHIB.

CborogHi s pobutTMMy akueHT Ha PO3BUTOK iHTENeKTyarbHOro, TBOPYOro
MUCIIEHHSA i3 3aCTOCYBaHHAM erieMeHTIiB ncuxoTtepanil nig 4vac npoBefeHHS
crnocTepexeHb Ta AOCHIMKEHb Y MeXax No3aypoyHoi poboTn 3 disnKu.

BnpaBsa «Bce B TBOIX pykax» Ha CTBOPEHHSA MO3UTUBHOI €MOLiOHaNbHOI
aTtmocpepu. Beoyumn Haragye nputdy nNpo MeTeNMKa B pyKax npaBuTens.
(Bineo). YyacHukn cngatb konom. KoxeH oTpumaB nanepoBOro MeTtesnivka i3
HannMcom isnyHoro TepmiHa (poboTa, cuna, LWBUOKICTb, NEepeMilleHHs).
MpounTtaT Hanuc, ane He NPOMOBAATU Moro. Yce pobumo moBuku. lNokasaTtu
MiMikolo a6o iHWMMK 3acoBamu® — TiNbku He rosoputu!!!l Tlicna Toro, AK YyCi
YYaCHUKN 3HAWLINKW CBOI rpynu, Bedy4nin nutae: «Bum x10?». AK BM BBaxaeTe,
4YOMY CaMe Ui NOHATTS qoi3nKn 9 BUKopucTana go Hawoi Temn? O6roBopeHHs.
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[incHo, anga Toro, wob crtatyu TBOpPYOK OCcoBUCTICTIO Tpeba baraTo npauroBaTu
Hag cobot, npuknagawym neBHUX 3yCuib, | TOA4I BM HaBYUTECH LUBMAKO
pO3B’A3yBaTW HeCTaHOapTHI 3agavi, byaeTte 3pocTaTu iHTeNneKTyanbHo.

CkaxiTb, u4uM nerko ©Oyno Bam 3apa3 BUKOHATU 3aBOaHHA, He
poamoBnaun? [iNcHO, noguvHa XMBE B CBIiTi MOBHOMO CRifIKyBaHHS, sKe
goriomarae M nisHaBaTW CBIiT, BWCIOBNIOBATM eMouil Ta AOyMKU. Tox
cnifikymmMmocsi, crnepedammocs, nomunammocsi, ane pobumo BigkputTa! Bce vy
BaLInX pykax!

! nig iHwvmKn 3acoBGamu PO3YyMIlOTbCS HaMUCK, KpecreHHs, opmysim TOLLO,
AKi YYaCHUKM MOXYTb BUKOPUCTaATM CaMOCTINHO, 6e3 BKa3iBKM Ha Le Beay4oro.

Il. OcHOBHa YacTUHa. IHTeneKTyanbHO-I3UYHNIN ¢’ HOXKH?.

1. IHTenektyanbHi ___irpn. MeTa  npoBeOEHHS:  PO3BUTOK  YABM,
KOMOBIHATOPHUX OYHKLiN IHTENEKTY, rHY4YKOCTi Ta acouiaTUBHOCTI MUCIEHHS.

1.1. Anroputm LinuepoHa. [laBHborpeubkn opatop LiMuepoH BBaxas, WO
npaBunbHO NobyaoBaHa NpomoBa MICTUTL BiAMOBIAI Ha CiM nuTaHb: LWo? Ak?
Konn? Oe? Yum? [nsg yoro? Yomy?

[daHa rpa gucuunniHye Ta  NOrnMuBNOE  MUCNEHHS, PO3BMBaE
iHTenekTyanbHi 34i6HOCTI, (opMye KOMNETEHTHOCTI CaMOCTIMHOI Ni3HaBarbHOI
AisnbHOCTI. BoHa BMKOPUCTOBYETBCA B SIKOCTI NCUXOTEPANeBTUYHOI PO3MUHKU
nepen OCHOBHOK KOMaHAHOK AiAnbHICTIO. [0f10BHA ymMOBa — yMOBa «KPYrmoro
CTOny», dKka 3abe3neynTb y4yacHUKaM MCUXOSIONYHMIA KOMOPT i piBHI Npaga.
MpoBoanTbCA B [fekinbka payHaiB, 60 nepwun, sIKk NpaBuno, € HeBaanum.
MoxxHa crno4yaTky 3anpornoHyBaTW 3MEHLUEHU nepenik nutaHb: XT1o? Wo?0e?
Konu? [ns yoro?

YyacHukaMm nponoHyeTbCA cutyauis (adpopusm, NMOHATTS, 3aKOH, NpupogHe
SBMLLE TOLWO), SIKy Tpeba onncaTtu 3a anroputMmom LinuepoHa.
Hanpuknag, mid «lkap i Jegan».

3anuTtaHH4A Onunc
XT10? "epol Ennagw lkap i depan.
Llo? 1. Bupiwwmnu BTektn 3 0. Kpur.
2. CKOHCTpytoBanu LWITYYHI Kpuna i3 nip’a ntaxis, CKpinuMBLUKM 1X
BOCKOM.
3. 3aincHunun noniT, AK nTaxu.
de? Hapn Cepef3eMHUM MOpeM.
Konun? lMokn MiHoC, kM yTprMyBaB 1X Yy BEXi, CnaB.
Ons yoro? | 1.lLlo6 36epertn cBOE XUTTS.
2. ByTu BifibHUMM.

z. d’HOXKH — 3MUTTS CTUNIB; CTUMb, 9K Nepeabayae Bce, He 3anepeyyroyu
HIYOro; CTWUMb, SKMW 3HAXOO4WUTb FAPMOHID TaMm, € paHille BOHa BBa)asnacb
HEMOXXINBOLO.

Opyrun payHg. Cutyauis «Ak niogn HaBdmnuca nitatmy.
1.1. «Mope XBUIIETLCA» — IHTEneKTyanbHa rpa 3 enemMeHTaMmn TifleCHO-
OPIEHTOBHOI Tepanii, Nig 4Yac AKOI TPEHYETbLCHA KOPOTKOTpMBana nam'atb Ta
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TiNEeCHi peakuil OQHOYacCHO; (OPMYETLCA BMIHHS CTBOpHOBATU 3B’SI3HE
ONOBIJAHHA 3a OyXe KOPOTKUW iHTepBarn 4yacy.

YyacHuku cigatotb y psg. Ha peskin BigctaHi Bio HUMX BUOMpaeTbes
YMOBHa 30Ha — 6asa. KoxeH HasuBae Oyab-sike crioso. Begyumin noBuHeH i3
3anponoHOBaHMX ChiB CKNacTu OMNOBidaHHSA, HeXan, HaBiTb, abcypaHe,. l1ig 4ac
pO3MoBiAdi, Y4aCHUK, CIIOBO AKOr0 Ha3BaB Bedy4uin, NMOBUHEH LUBMOKO BCTATW, a
Beayuun Bigeectn noro oo 6a3sn. Konu BCi cnosa HasBaHi, Begy4vii NPOMOBASE:
«Mope XBUIKOETLCA» | yHaCHUKM NOCMiWaTb 3aNHATU CBOI Micus. IHTpurowo €
Te, Wo:

1) BeQy4nm Moxe crneuianbHO OEesKUM Yac He BXMBATW Ha3BaHi cnosa, a

NOTiM NPOMOBUTU AeKiNnbKa nigpsa;
2) po crinbuiB nae i Begyumn. OTxe, OOHOMY i3 y4aCHUKIB He BUCTa4ae
MicLU4 i BIH CTae Bey4nMm.

1.3. Teatp AbpesBiaTyp — iHTenekTyarnbHa rpa, nig 4ac sikoli po3BMBaETbCA
aHarniTuyHe Ta acouiaTMBHE MUCNEHHSA, aKTOPCbKa MaWCTepHICTb, BOOCKOHAro-
I0TbCS HABUYKM 3rypTOBAHOCTI y rpynoBin poboTi.

YyacHukM Trpy OTpUMyHOTb OykBM, €Ki OyayTb nepwumMm y CroBi 3a
obpaHoto BracTueicTo (Npodoecis, aBuwle, TBapuHa, npeameT). Lo BnactmBicTb
Tpeba nokasatn 3a gonomoroto naHtomimu. OguH i3 rpasuis 6yae BigragysaTu
KOXXHY OYKBY Ta cKrnagaTu 3 HUX 3alyMaHe CroBO, sIKe BiAOME TiNbK1 BEAy4OMY.
Hanpuknag, 3agymaemo crnoso CTPYM. O6paHa BnactuBicTb: 1) sBuwa
npupoaun; 2) npodecis.

1) C—cHir 2) C —cniBak
T — TiHb T — TaHuopuncT
P — pangyra P — posBigHuK
Y — yparaH Y — yuntens
M — meTennus M — mansp

3agymaHe cnoso — TUICK. O6paHa BnacTuBiCTb — NPOeECil.

1.4. «KeHHirmy. KeHHir — noetndyHum obpas, SAKuM CknagaeTbcs 3 ABOX
cnis. Hanpuknaga, uap 3BipiB — ne.; o4i 6yANHKY — BikHa; ronoc AyLi — MicCHi.
[laHa iHTenekTyanbHa rpa po3BmMBae NnoriyHe, acouiaTBHE MUCIIEHHS.
3aBAaHHA: CKMacTU KeHHirm A0 (isvyHUX npunagis Takux, 9K amnepMmeTp,
ANHaMOMeETP, eNneKTPOCKoMN, MOANHHUK, KOHAEHCAaTOop.

2. «[MBUCH Y KOPIHbY.

lNcnxonoriyHa Hayka CTBEpKYyeE, Lo JIIOOUHY MOXHa HaB4YMTU TBOPYOCTI 3a
YMOB:

— HasiBHICTb 3aranbHUX nepeaymMoB AN YCNIWHOI TBOPYOI AiASIbHOCTI:
PO3BUTOK YMiHb aHarsni3yBaTu Ta CUHTe3yBaTu, NOPIBHIOBATU Ta KracudikysaTu,
abcTparyBaTu Ta y3aranbHioBaTy;

— BONOAIHHA cheuianbHMMU NpUMOMaMmn Po3BUTKY TBOPUMX 3ai6HOCTEN,
30KpeEMa KOHCTPYKTOPCbKMM Ta AOCNIAHULBKUM.

YciMm BIgOMO, LLO CMOCTEPEXEHHA € OOHUMM i3 MeToAiB HayKoBOro Ta
HaBYanbHOro ni3HaHHA. BMiHHSA cnocTepiratTm He [gaeTtbca  NOAuHIE 3
HapOAXKEHHS, LboMy Tpeba HaByaTw.
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2.1. «Hime kiHO». [aHun npuinom pae 3mory cgpopmyBaTy anroputm
NPOBELEHHS CMOCTEPEXKEHD.

He nnaHyto4u enacHy OisifibHiCMb,
MU rr1aHyeMO 811acHy rnopaskKy.
b. ®paHkniH

[MpucyTHIM NponoHyeTbCs nepernsag Bigeo doparmeHTy «Cuna €gHoCTi»
6e3 3BYKOBOro cynpoBofy, Micng 4oro crtaBuTbCA nNuTaHHsA: «llo Bum 3apas
cnoctepirann?». UikaBum € Ton cbakT, wo OyayTb BUCMOBIIEHI Pi3HI OYMKWM,
KOXXeH nobaumns «cBoey. HYomy? Lle nuTaHHS 0BroBOpPOETLCSA 3 ayaUTOPIELD.
BucHoBoK:

— OO0 No4aTtKy CcrnocTepexeHHss Tpeba nocTaBuTU MeTy Ta BU3HAYUTU

cnocib CnocTepexXeHHs;

— BUAINUTU Yy CNOCTEPEXEHOMY [OSfIOBHE, CyTTEBe SIS OaHOro sBuLa,

MNOro O3HaKu;
— YCTaHOBUTU 3B'A30K CMOCTEPEXYBaAHOIMo s#ABUWA 3 [(HWWMW BiJOMUMM
ABMLLAMMU;

— 3’sicyBaTu 3aKOHOMIPHOCTI Y SIBMLL, LLIO BUBYAETLCA.

Micns doopMyBaHHSA anroputmy npoBeaeHHsA cnocrtepexeHb
nepernagaeTbcsa dinbm «LlyHami». PoboTa 3a anroputmom.

2.2. «Cam_cobi_ KOHCTpykTOp». [lpurom, skui [ae 3mory npoBecTH
AOCNIMKEHHS, copMynioBaTM  npaBuia BUKOHAHHS  KOHCTPYKTOPCBLKOro
3aBaHHsa Ta HaBYUTUCHA OTPUMYBATU 3HAHHS Mig Yac CriflbHOro HaBYaHHA.

2.2.1.[leMOHCTPY€ETLCA Bigeo npo nitak AH-225 «Mpis».

3aBgaHHa 1. [lepernaHytm oTo niTakiB, MOPIBHATU i3 3OBHILUHIM
BUMNSAA0OM AH-225 Ta NOACHUTN 1X 3 TOYKM 30pY (Pi3nKMW.

Puc.1 Puc.2 Puc.3

O6roBoOpeHHS.

3aBaaHH4a 2. 13 apkyLwy nanepy 3pobuTu nitak Takum YMHOM, o6 y HbOro
6yna Hanbinbla ganbHICTb NOMNbOTY.

BunpobyBaHHa npoBogumo BCi  pa3oM. [losSICHIOEMO  OTpUMaHui
pesynbTaTt. Yomy pesynbTaTtu Qocnigy He MOXHa BBaxaTu OiINCHUMK?
Bupobnsemo npasuna BUKOHaHHS KOHCTPYKTOPCbKUX 3aBAaHb:

— 3’scyBat npusHadeHHs1 po3pobkn Ta AKMM BUMOram BOHa MNOBUHHA

BignosigaTw.

— KOHCTpyloBaHHA 34iMCHIOBATU TifIbKM Ha OCHOBI 3aKOHIB Di3UKKW, a He

— Y nepuwin igei 3HanTu cnabki micus. PO3rnsaHyTH BCi MOXIIMBI BapiaHTH.

— KoHCTpyKLUig NOBUHHA BYTU NPOCTOH.

— [NpoBecTu AocnigpKeHHa aeKinbka pasis.
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— Xig pocnigpxeHHsa Tpeba peTenbHO onucyeaTu.

— 3pobunTn BUCHOBKMN.

2.2.2. OgHVM i3 KpuTepiiB BiAOOPY NbOTYMKIB i KOCMOHABTIB € Yac peakuil
— Ue TpuvBanicTb Bif4 MoYaTKy CUrHamy OO0 peakuil opraHiamy NoauHU Ha Lew

curHarn. BiH 3anexuTb Big BiKy, CAMOMNOYYTTH Ta HATPEHOBAHOCTI NMIOANHWN.

«A 4ym 3moxeTe BM BYyTU NbOTYMKOM 4YM KOCMOHaBTOM?» LLlo6 BignosicTu
Ha uUe 3anuTaHHs, Tpeba BMMIpATM 4Yac peakuii. Lle moxHa 3pobutn 3a
A0NOMOroto MiHinkn. Ak? [aBanTe cninbHO po3podbumo igeto npunagy 3a BuLle
pO3pobreHnMmM NpaBunamm , CTBOPMMO Ta NPOTECTYEMO MOrO.
BkasiBka: niHika pyxaetbCca BepTUKanbHO 3 NPUCKOPEeHHAM g=9,8 m/c?.
PesynbTat gocnigXeHb Ta KOHCTPYOBaHHS MoXxe OyTn B Takin NOCNiZOBHOCTI.

1. Tlpu3Ha4yeHHA KOHCTPYKUil — BM3HAYEHHA 4Yacy peakuil noguHu 3a
JOMOMOro MNiHINKN.

2. Tak sK BepTUKanbHO po3TalloBaHa niHiMka BibHO nMagae 0es
MOYaTKOBOI LIBMAKOCTI, TO BOHa Oyde pyxatucs pPiBHOMPUCKOPEHO 3
npuckopeHHsiM g=9,8 M/c. Yac pyxy RiHiiiku Bif MOMEHTY MycKy [0 MOMEHTY

y § . , . _ [2n y .
3yMNWHKM N npoliaeHa BiacTaHb 06’eaHaHi dopmynot t = [=— . Llen yac i byne
g

YacoM peakuil NMaNHN.
3. BepeMo y4HIBCbKy MiHINKY JOBXMHOIO He MeHLy 3a 15 cm.
4. Cknagaemo Tabnuuo Ta 3anoBHIOEMO .
h, cm 1 2 3 4 5 6
t,C 0,045 0,063 0,078 0,09 0,1 0,11
["pagyoemMo niHinKy, 3anMcyroyn 3Ha4YeHHS Yacy npoTu Tl MO3HAYOK.
5. TlNpoBogmmo BunpobyBaHHA Aekinibka pasiB. OTxe, Yyac peakuii MOXHa
BUMIPATU NiHIKMKOHO.

2.3. [puinom «3Hanan nomunkmy. [Mowyk Ta BUNPaBfEHHS MOMMMOK
MOXHa MepeTBOpuUTM Ha TBOPYUA MpOLEC, SHAKWO 3arnporoHyBaTh YYHAM
nepernag KapTwH, YPUMBKM BIpLiB, OMOBidaHb, MymbT(INbMIB Ta XyOOXHiX
dinbMiB. Llen npouec cnoHykae OUTUHY MUCNUTK, aHarnidyBaTu nepernsgHyTe yn
noyyTe, CniB CTaBNATU 3 HAYKOBMMMW NOHATTSMU, 3aKOHaMU, TEOPIAMKN Ta pobuTu
BMCHOBKW. JIlOAWHI npyTamaHHO nomivaTh Binblie YyXXMX MOMWUIIOK, HiK CBOIX.
ToMy y4Hi aKTUBHO BKINIOYAKOTLCA B TakuUW BUA OiSASIbHOCTI.

[MprcyTHIM NPONOHYETLCA NEPErnAHyTU YPUBKN MYrnbTdiNbMIB «BiHi Myx»,
«Tom i xepi», «Hy, noctpmuan!». OBroBopooTbCA Ta NOACHIOKTHCA MOMUITKM
y nobavyeHomy.

2.4. XynoxHi TBopu € baratmm mprepenom s BUBYEHHS Ta NOACHEHHS
NPUPOAOHUX SBULLY, 3aKOHIB i3vkn. [yxe HAcKkpaBO BOHM MpeacTaBfieHi B
TBOPYOCTI noeTta, XxyaoxHuka, natpiota T.I[. LWleByeHka. [lponoHy0 Bam
KOMM'IOTEPHY npe3eHTauito «Yuntecs, 6patn MOI ...», €nNeMeHTHn KOl MOXKHa
BMKOPUCTOBYBATU Ha YpOKax Ta BUXOBHUX 3axodax.
3aBAaHHA: HasBaTy uisNYHI siBULWLA B NiTepaTypHUX ypuBKax, NOACHUTY iX. o
KOXXHOro criangy npornoHyeTbCs BigeodparMeHT TEeXHOMOrYHOro mnpoLecy,
NPUPOLHOro siBULLa TOLO.
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lll. AdinyBaHHA. Pedonekcis.
MpucyTHi gaTb apryMeHTOBaHy OUiHKY nogiam, ski Bigbynucsa Ha manctep-
krnaci 3a «Konom eekTMBHOCTI».

3aradbHa KyAbTypa

€eKCKAIO3VBHICTH

apTI/ICI’I/I‘-IHiCT b,

HIJOI"IJECI/IBH].[CTI) “ =
TEXHOAOTIITYHICTD

edeKTMBHICTBH,
OIITMMAaABHICTH

BMOTHMBOBAaHICTD,
IIpe3eHTaTUBHICTD
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