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1. lMossicHumenwkHas 3anucka

3Ha4yeHune q)VI3VIKI/I B LUKOJIbHOM 06p830BaHI/II/I onpepgenaeTca posibo CbVI3I/I'~IeCKOI7I HayKun B XU3Hu
coBpeMEeHHOoro o6LllecTBa, ee BNUAHUEM Ha TeMIbI pPa3BNUTUA Hay4YHO-TEXHUYECKOIO nporpecca.

CoumanbHble 1 3KOHOMUYECKUNE YCINOBUS B ObICTPO MEHSIIOLLLEMCSH COBPEMEHHOM MUpe TpebyioT,
4TOObI HbIHELLIHWE BbIMYCKHUKM MONY4YUNM LLEENOCTHOE KOMMNETEHTHOCTHOE 06pa3oBaHue. YcnelHoe
chopmMUupoBaHMe KOMMNETEHLIMIN MOXET NMPOUCXOAMUTb TONMLKO B INYHOCTHO-OPUEHTUPOBAHHOM
obpa3oBaTesibHOM MpOoLLECCe Ha OCHOBE JIMYHOCTHO - AEATENbHOCTHOrO Noaxoaa, koraa pe6éHok
BbICTYNaeT Kak CyObeKT AeATEeNbHOCTU, CYGbEKT pa3BUTUS.

MpuobpeTeHune KoMneTeHUun 6a3npyeTcsa Ha onbiTe AeATENbHOCTM 00YYaloLMXCA U 3aBUCUT OT UX
aKkTUBHOCTU. CaMmbliil BbICOKMIN YPOBEHb aKTUBHOCTY - TBOPYECKasA aKTUBHOCTb - Npearnonaraet
CTPEMIIEHME YYEHUKA K TBOPYECKOMY OCMbICIIEHWIO 3HAHWI, CAMOCTOSATENBHOMY MOUCKY peLLEHUs
npo6nem. IMeHHO AesTENbHOCTHbLIN NOAX0A MOXET NOArOTOBUTL YENoBeKa yMeroro, MoounbHoro,
Brafielolero He Habopom akToB, a crnocobamm 1 TEXHONOTUAMU X MOJyYEHUs, Nerko aaan-
TUPYIOLLErocs K pa3nuyHbIM XU3HEHHBIM CUTYaLUSM.

lMporpamma cocTaBneHa Ha OCHOBE nNporpamMmmbl Mo hnsunke ana 8-9 knaccos, UCNONb3yEMON B
HacTosILLEee BpeEMS.

HeCMOTpFI Ha onpeaerneHHble JOCTOUHCTBA CYLWEeCTBYOLWUX NporpamMm, y HMX eCtb ABa
CyLleCTBEHHbIX HEOOoCTaTKa:

1) BoinagaeT 605bLwon 06bEM NO3HaBATENbLHOrO MaTepuarna, KOTopbI [OTXEH paclUNPsTb HAy4HO-
TEXHUYECKUIN KPYro30p y4aLLMXcs U pa3BuBaTh UX MbILUEHNE, 3TOT HEAOCTATOK onpenensieTca
HexBaTKOMN y4ebHOro BpemMeHu;

2) Yy MHOTUX yYaLLmnxcsa K Havany udyyeHns nsnkn OTCYTCTBYHOT YMEHMSA CAMOCTOATENbHO
npuobpeTaTb 3HaHWA, HabnoAaTh U OOBACHATbL ABNEHMSA NPUPOAbI, @ TaKXe YMEHNS MONb30BaThCA
CMpaBOYHON N XPECTOMATUNHON NNTEPaTYpPON.

C uenblo yCTpaHeHUst 3TUX HEAOCTATKOB M co3AaHa aTa nporpamma. OHa y4nTbiBaeT BO3pacTHble
0COBEHHOCTY IeTEN, X UHTEPECHI K NpeaMeTam (U3nMKo-MaTeMaTUYECKOro LuKa.

HanpasneHHOCTb NporpaMMbl — eCTeCTBEHHOHay4YHas. [MporpaMmma [onosiHUTENbHOIO 06pa3oBaHUsA
paccuuTaHa Ha y4yawmxcs 8- 9 knaccos, 0651agaroLLm onpeaernieHHbIM 6araxkxom 3HaHWU, YMEHWUIA 1
HaBbIKOB, NMOJIy4YEHHbIX Ha YpokKax dU3NKKN. 3aHATUA KPYXXKOBOro o6beguHeHns cnocobCcTByoT
pasBUTUIO U NOAAEPXKE UHTEPECA YUALLMXCS K [EATENIbHOCTM ONpeaeneHHoro HanpaeneHus, naet
BO3MOXHOCTb pacllnpunuTb n yFJ'Iy6I/ITb 3HaAHUA N ymeva, I'IOJ'Iy‘-IeHHbIe B npouecce y‘-le6bl, n co3paet
YCINOBUS A1 BCECTOPOHHETO Pa3BUTUSA NIMYHOCTU. 3aHATUS KPYXKa ABMAKTCA MCTOYHUKOM
MOTMBaLMM y4EOHON AEATENBHOCTU YYaLLMXCA, AAOT UM rNy6oKuUiA 3MOLMOHANbHbIN 3apag,.

BocnutaHue TBopYecKoii akTMBHOCTY y4YaLLMXCS B NPOLLECCe U3yYeHns UMK bu3nkn aBnsieTcs
O[HOW M3 aKTyasbHbIX 3a4a4, CTOALLMX Nepeq, yuuTensiMu (huankn B COBPEMEHHOW LLKOJSIE.
OCHOBHbIMY CPeACTBaMU TaKOro BOCMUTAHMS U pa3BUTMS CNOCOGHOCTEN yYalLMXCs ABNSIOTCA
3KCNepUMeHTanbHble UCCNe0BaHUs U 3aa4n. YMEeHUEM pellaTh 3a[a4u XapakTepusyeTcs B
nepByto ouyepeb COCTOSIHWE MOArOTOBKM yYalmxcs, riny6uHa ycBoeHus y4eGHoro matepuana.
PelueHre HecTaHAAPTHbIX 3344 M NPOBEAEHME 3aHUMATESbHbIX 9KCNEPUMEHTaNbHbIX 3a4aHuU
cnoco6CTBYET NPOGYXAEHNIO U PAa3BUTUIO Y HUX YCTONYMBOTO MHTEpeca K U3UKe.

Mporpamma n3n4eckoro Kpyxka coctaBneHa 1 CnnaHMpoBaHa Tak, YTo 3aHATUSA KpyXXKa npuy4vatoT
K caMOCTOATeNbHOM TBOpYECKOon paboTe, pa3BnBaloT MUHULMATMBY YYALLUMXCS, BHOCAT SNIEMEHTDI
nccrnefoBaHma B ux paboTy, CoaencTByOT Bblbopy Oyayuien npodeccnn. Kpome Toro oHu nmetoT
6onbluoe BocnutTaTenbHoe 3HavyeHne, CnocobCTBYSA pasBMTUIO IMMHOCTM YYalLlerocsi Kak yrneHa
KOJIIEKTMBA, BOCMUTbLIBAOT YYBCTBO OTBETCTBEHHOCTU 3@ NOPYYEHHOE AEN0, FOTOBAT K TPYAOBOM
NEeATEenbHOCTMW.



PaGoTas B Kpyxke, pebaTa MoryT 3aHMMaTbCs NOArOTOBKOMN A0KNaA0B, NpoBeAeHNEM
3KCMeprMeHTarnbHbIX UCCNEAOBaHNI, YTEHNEM NUTEPATYPbI, PELLEHVEM 3a[ay Pa3HOro YPOBHS U
T.4., He OTAaBas NpeanoYTeHNe KakomMy-nmbo ofHOMY BUAY AEATENbHOCTW. OTO NO3BONSAET PasBUTb
06LWMIA KPYro30op y4yallMxcs, yCOBEPLLUEHCTBOBATL MX YMEHME paboTaTb C Hay4YHO-NOMYNSPHOM
nuTepaTypoii, CNpaBOYHNKAMU, TEXHUYECKM 060pYA0BaHNEM, OTKPbIBAET LUMPOKINE BO3MOXHOCTU
Ans TBOpYecTBa. B npouecce 06yyeHns LWKOMbHUKK Nony4YaT npeactaBneHne o6
3KCMneprMeHTansHOM MeTofe No3HaHus B pU3MKe, B3aUMOCBSA3M TEOPUN 1 SKCcrepuMeHTa. Kypc
paccyMTaH He NPOCTO Ha (hopMMpOBaHME Y yHALLMXCSH YMEHWI Y HaBbIKOB, pacLUMpeHne u
yrny6neHue 3HaHusA MaTepuana Kypca husmkm no NporpamMmme OCHOBHOW LLKOJSIbI, @ Ha MPUBUTUE
MHTepeca K U3y4yaeMomy NpeamMeTy, No3TOMY YacTb BpeMEeHU OTBOAUTCSA 0BYYEHMIO YYaLLMXCs
NOCTaHOBKE M NPOBEAEHMI0 (hU3MYECKOro aKCNepUMeHTa 1 HabnioaeHuo 3a GU3nYecKumMm
ABNEHUSMU B Npupoae.

NHTepec, nposiBnaemMbl yHaLMMmUCA K pusnke n TEXHUKe, 0bLLLeM3BECTEH. 3afayda yunTens usnku
— BOBpPEMS NogMeTuTb 3TOT NpobyXaaloLLmMnca UHTEpeC 1 co3aaTh YCNOBUS AN ero AanbHenero
pa3BuTnAa. Beab MMEHHO TaKMX MHTEPECYHOLMXCA YYaLLMXCH, KaK NoKasbiBaeT OnbIT, BbiIpacTaeT B
AanbHenweM xopoLune crneumanucTel, yueHble. OTcloga BO3HUMKaAET HE0OX0ANMMOCTb B OpraHM3aLmm
BHEKNACCHoOW paboTbl C yyYalLMMUCS.

BHeknaccHaa paboTa umeeT BaxHoe BocnuTaTesnibHoe U obpasoBaTtenibHoe 3HayeHne. OHa
CNoco6CTBYET BOCMUTAHUIO Y YYaLLMXCA MHULMATUBLI, CAMOCTOATENBHOCTM, YMEHUSA TBOPYECKH
NOAXOAUTbL K pELEHIO pa3fiMyHbixX 3a4a4. BHeknaccHas paboTa okasbiBaeT BUSIHWE Ha Y4eOHbIN
npouecc, AenaeT Bce npenoaaBaHue 6omnee X1BbIM, yBieKaTeNnbHbIM U UHTEPECHbIM.

OG6HOBEHMWE LIKOSbI, B TOM YWCHE LWKOMbHOro hnanyeckoro o6pasoBaHus, NPOXOAUT, Npexae
BCEro, B HanpaBneHUN CO34aHUA ONTUMAIbHBIX YCIIOBUIA 1S Pa3BUTUS KaXAoro yYeHuka, ons
hopmMrpoBaHMs YeNOBEKA C HOBbIM YPOBHEM CO34aHUS!, CNIOCOBHOIO K CaMOOLLEHKE 1
npakTU4ecKomy MbllneHuio. Mepen yuntensamu Bcex npeaMeToB, Kak 1 nepea, yumtensmm usmku,
CTOUT BaxHeWLwas 3agaya: cCoobLMTb yYalmmMcs onpeaesnieHHyo CyMMy 3HaHWUi, pa3BuBaTh KX
YMEHWSA U HaBbIKW, Y4UTb LUKONIbHUKOB NPUMEHATb MOJSlyYeHHble 3HaHMS Ha NpakTuke. [ns aToro u
BHEYPOUHyto paboTy no ¢hmanke He06X0ANMO HaMPaBMATb Ha YriybneHne 3HaHU 1 YMeHUN,
NONyYeHHbIX yYaLMUMNCA Ha YpOKax, Ha CBA3b TEOPUM C NMPAKTUKOW, Ha 3HAKOMCTBO C TEXHUYECKUMMU
M HayYHbIMW JOCTUXEHMSIMU, HA paclUMpeHne 3HaHU B 0611acTi UCTOPUM, HAYKU U TEXHUKM.

OnbIT CaMOCTOATENBHOTO BbIMOSIHEHUSI CHAaYarna NPoCTbIX (PU3NYECKUX IKCTIEPUMEHTOB, 3aTEM
3aaHuii uccrefoBaTesibCKoro Tuna rno3BonUT y4eHnKy nnbo ybeautbca B NPaBUiibHOCTM CBOETO
npeaBapuTenbHoro Beibopa, Mo NU3MEHUTb CBOI BbIGOP M UCTbITaTb CBOM CMOCOBHOCTM HA KAKOM-
TO MHOM HanpasneHuu. MporpamMmmoit NpeaycMOTPEHO 3HAKOMCTBO YHaLLUMXCH C BaXHENLNMM
NyTAMU U METOAAMMN NPUMEHEHUsI DUINYECKMX 3HAHWUIA Ha NPaKTUKe, hopMmnpoBaHMe LLEeNOCTHOW
€CTeCTBEHHOHay4HOW KapTuUHbI MUpa. OTO MNO3BOSIUT HE TOJbKO Yriy6uUTb NonyYyaemMble 3HaHUS U
OCYLLECTBUTb MEeXNpPEeAMETHbIE CBSI3M, HO U NMOKa3aTb YYEHUKY, Kak CBA3aH U3y4Yaemblii MaTepumarn ¢
NOBCEeAHEBHOW XMN3HbI0, MOKa3aTb ero NpakTMyeckoe 3HayeHue.

MnaHnpoBaHune paboTbl KPYXKOBOro 06beanHeHMs paccumTaHo Ha 1 yac B Hegento. Cpok
peanusauum nporpamMmmsl - 1 roga.

HoBu3Ha nporpamMmbl.

OTnnuYnTENBLHOM 0COBEHHOCTLIO AaHHO 06pa3oBaTENbHON NPOrpaMmMbl SIBASIETCA HAaNpPaBneHHOCTb
Ha popmMupoBaHue y4ebHO-McCnenoBaTeNbCKMX HABLIKOB, Pa3fIMYHbIX CNOCOO0B AEeATENbHOCTH
yyalLMXcs Ans y4acTusi B MHTEPaKTUBHBIX Urpax, paboTta B a11eKTPOHHOM MpunoxeHuun « Xueas
dusmkar.



Llenn 1 3agaumn KpyXKoBoro o6 beauHeHus «drsnka ans Bcex»

Lenu:

1. CosgaHue ycnoBuin ansi pasBmMTUS JIMYHOCTM pebeHka.

2. dopmMupoBaHue LLenoCTHOro NpeacTaBneHns 0 MMpe, OCHOBAHHOMO Ha MPUoBpeTeHHbIX
3HaHUAX, YMEHNAX, HaBblKax 1 cnocobax NpakTU4ecKon AeATENbHOCTY.

3. [MpuobpeTeHue onbiTa UHAMBUAYANBHOWN U KONNEKTUBHON AEATENBHOCTU NPU NPOBEAEHUN
nccneaoBaTesnbCKux pabor.

4. Pa3BuTUe MOTMBALMM JIMYHOCTU K MO3HAHUIO U TBOPYECTBY.

5. TMoparoTtoBka K OCYLLECTBIIEHMIO OCO3HAHHOIO Bbibopa NpodeccMoHanbHoOM OpUeHTaLNN.

3apauu:

1. O6pa3osamesnbHbIe: CNOCOOCTBOBATbL CaMOpeanu3aunm Kpy>XKOBLIEB B U3YHYEHWM
KOHKPETHbIX TEM (PM3NKK, pa3BMBaTb 1 NOALEPXKMBATL NO3HABATENbHbIN MHTEPEC K
n3yyeHuto PU3NKKN Kak HayKn, 3HaKOMUTb YHaLLMXCS C NOCNeAHMMMW OCTUXEHUAMU HAYKN 1
TEXHWUKW, HAYYNUTb pellaTb 3af4a4M HeCTaHAAPTHBIMU METOAAMU, Pa3BUTHE NO3HABATESbHbIX
WHTEPECOB NMPW BbINOMTHEHWUMW 3KCNEPUMEHTArbHbIX MCCNEf0BAHNI C UCMOSNb30BaHUEM
MHOPMAaLMOHHBIX TEXHOSNOM M.

2. BocnumamenbHble: BocnUTaHue yoexaeHHOCTH B BO3MOXHOCTM NO3HAHMA 3aKOHOB
npupoael, B HEO6X0ANMOCTM Pa3yMHOro UCMONb30BaHMA AOCTUXEHUIA HAYKU U TEXHUKW,
BOCMUTAHWE YBAXEHNS K TBOPLLAM HAyKN U TEXHUKWN, OTHOLLEHMSA K (DU3UNKE KaK K SNIEMEHTY
obLeyenoBeyeckomn KynbTypbl. [NoBbILeHWE KyNbTypbl OOLLEHUS 1 MOBEAEHUS.

3. Passuearoujue: pa3BuTe yMEHN U HABbLIKOB Y4aLLMXCsl CAMOCTOATENbHO paboTaTh C

Hay‘-IHO-I'IOI'IyJ'IFIpHOVI nMTepaTypon, yMeHMI7I NPakKTU4eCKN NpMMeEHATb cbmsmquKme 3HaHNA B
XN3HN, pa3BUTNE TBOPHECKNX crnocobHocTen, CbOpMMpOBaHMG Y ydauwmxca aktTuBHOCTU 1
CaMOCTOATENIbHOCTU, UHULIMATUBDI.

Mporpamma paccumTtaHa Ha Bo3pacT geten 13- 15 net, cpok peanusauuu -1 rog.

Buabl peatenbHoOCTH:

PeLueHne pa3Hbix TMMOB 3agau

3aHnMaTenbHbIE ONbIThI MO Pa3HbIM pa3aenam usnku

KoHcTpynpoBaHue n peMoHT NpocTeniLmx npubopos, ncnonb3yemMbix B y4eOHOM npoLecce
MpumeHeHune VKT

3aHuMMaTenbHbIE 3KCKYpCUKM B 06nacTb nctopum usnkm

[MpuMeHeHWe U3NKN B NpakTUUYECKON XNU3HM

HabntogeHns 3a 38e34HbIM HEHOM 1 ABNEHUSMU NPUPOAbI

3KCKprI/II/I Ha TEXHUYecKne 06 BbEKTDI



dopma npoBeAeHUNA 3aHATUIN KPYKKa:
Becepa
MpakTnkym
Beuepa puzukum
SKcKypeun
Bbinyck cTeHraser
MpoekTHas paboTa
LUkonbHasa onumnuapa

Pab6ota co cpeactesamu KT

Oxnpgaembin pesynbTaT:

dopMrpoBaHME Y yYaLLMXCS HAaBbIKOB BbINONTHEHNS paboT UCCnenoBaTenbCKOro Xxapakrepa

CDOpMVIpOBaHVIe Y yqalnxcd HaBblKOB peLleHUA pa3HbiX TUNOB 3a4ay, pa3HOro ypoBHA
CINOXHOCTHU

dopMrpoBaHNE Y yYaLLUXCA HAaBbIKOB NMOCTaHOBKM 9KCNEepUMEHTa

dopmMunpoBaHUe y yyaLLUXCca HaBblkOB paboTbl C AOMONHUTENBHBIMU MCTOYHUKAMU
nHdOpMaLMK, B TOM YMCIIe SNEKTPOHHBIMM, @ TaKXe YMEHUAMM NONb30BaTbCH pecypcamm
NHTepHeT

lMpodeccuoHanebHoOe camoonpeneneHme

Pa3BuTHe y yyalmMxcs KOMMYHUKATUMBHBIX HABbIKOB, KOTOPbIEe CMOCOGCTBYIOT Pa3BUTUIO
yMeHui1 paboTaTb B rpynne, BECTU AUCKYCCUIO

PasButne Y yqaumxca nHmumaTuBbl, CaMOCTOATEJIbHOCTN, TBOp‘-IGCKOI?I adKTUBHOCTHU

dopMUpoBaHUNE Y YHaLLMXCA YMEHMS CTaBUTb Nepes coboi 3agaun, pelaTb UX AOCTYMHbIMU
CpeAcTBamMu, NPeAcTaBnATb NoflyYeHHble pe3ynbTaThl

dopmMupoBaHmMe YETKOro NpeAcTaBneHns No cobnoaeHno NpaBu TeXHUKKM 6e3onacHocT B
6bITy

MpeoponeHne caMooLEeHKM « (OM3MKa - CITIOXHBIN NPeaMEeT, U MHE OH B XU3HU He
rnoHagooutca»

MoBbIWeHMe KayecTBa 06pa3oBaHMs Ha ypokax OU3NKN.

Cnoco6bl OLueHMBaHUSA YPOBHS AOCTUXKEHUN yYaluuxcs.

TecToBble 3agaHuUsA

NHTepaKTUBHbIE Urpbl U KOHKYPChI



e 3ayeTHble 3aHATUA

e YyacTue B TBOPYECKUX NMPOEKTAX

dPopmMbl NogBeAEHNA UTOTOB.
e BbicTaBka paboT BOCMNTAHHNKOB
e 3awuTa NpoeKToB

e Hay4Ho-npaktnyeckas KoHpepeHuns «3To Bbl MoxeTe!»

1. YuyebHO-memamuyeckull nnaH

Ne Tema KonuyectBo yacoB Bcero
Teopus MpakTuka

1 MeToapbl namepeHns (pnanveckmx BennymH 3 1 4

2 Kak genanucb OTKpbITHA B Pusnke? 2 2 4

3 M3 yero Bce cocTtount? 2 1 3

4 Tennosble paHTasuu. 2 1 3

5 BonHbl 60nbLUve 1 ManeHbKue. 2 0 2

6 3aragku 3BykKa. 2 1 3

7 3aragku sanektTpmyecTsa. KowKku, NCKpbl, 2 1 3

MOJSTHUW.
8 Moyemy MarHuT eCcTb MarHmuT? 1 1 2
9 ONeKTpNYeCTBO U MarHeTU3Mm - «POLHNA». 2 1 3
OneKTpoMarHUMTHbIE BOJIHbI.
10 MexaHuueckas cuctema mupa. 1 1 2
AcTpoHOMUYecKue HabnaeHus.

11 Kak paboTaer..? 3 1 4

12 CseT Mo, 3epKarnbLe, CKaxXMW... 2 0 2
Bcero: 24 11 35




KaneHdapHo-memamu4eckoe niaHupoeaHue

Ne n/nm

Tema

Kon-
8o
yacoe

Hdamsbi

MeToAabl nimepeHunsa CbVI3VI'~IeCKVIX BeIrIM4uH

OcHOBHbIe 1 NPOM3BOAHbIE (PU3NYECKNE BENNYMHBI U UX U3MEPEHUS.
MexpyHapogHasi cuctema namepeHuin. AGCOMOTHbIE N OTHOCUTENbHbIE
MOrpeLUHOCTM NPSAMbIX U3MEPEHUI.

MHCprMeHTaJ'IbeIe N OTCYETHbIE NOrpeLlHOCTN. Bbl60p MeToada
N3MepeHnAa N NSMepuUTESIbHbIX I'IpVI60pOB.

Cnocobbl KOHTPONS pe3ynbTaToB M3MEPEHUI. 3anuck pe3ynbLTaToB
namepeHuin. Tabnuubl 1 rpadmku.

O6paboTka pe3ynbTaToB n3amepeHuii. Mepbl 6e3onacHOCTM Npu
NpoBeAeHNN 3KCNeprMeHTa

J1abopaTopHbI NpaKTUKyM

Kak penanucb oTkpbiTUS B (husnke?

3HaKOMCTBO C UCTOpMEl BaXHENLIMX HayHYHbIX OTKPbITUIN B (hU3mKe.
Ho6enesckue naypeatbl o usuke.

OnbITbl N 3KCNEPUMEHTbI, KaKue BnepBble NpoBoAUIM ApXumea,
Manunen, Toppuyennu, MNackanb, HetoToH, ManbLBaHu, Bonbta, AMnep,
Owm, ®Papapei.

Hayka dm3suka Ha cryx6e yenoBeka. Hayka n TexHu4eckuin nporpecc.

JTabopaTopHbI NPaKTUKYM

U3 yero Bce cocTouTt?

Ox yx atn monekynbl. OTKyAa Bce B3A5n0cb? 3eMns, Bofa, BO34yX U
OFOHb.

OCHOBHbIE NOMOXEHNS MOMEKYAPHO-KUHETUYECKOWN TEOPUN.
BpoyHoBckoe asuxeHue. Oundpdysns. MonekynspHble Curbl.

TBepp.oe, Xunakoe, ra3006pa3Hoe nnnasmMmeHHoe COCToAHue.

ATomMHas cTpykTypa. Konnyectso BelecTBa.




J1abopaTopHbI NPpaKTUKyM

TennoBble haHTasuu.

WcTouHuku Tenna. Tenno pa60TaeT. TennoemkocTb. Pa3bl BELLLECTBA.

VcnapeHue, knuneHne. BnaxHocTb Bo3ayxa. [ToBepxHOCTHOE
HaTsXeHue, CMadvBaHue, KpaeBow yrors.

TennoBoe paclumpenue. NnasneHune, Kpuctannmsaums. AMopdHble
Tena.

J1abopaTopHbIN NPaKTUKYM

BonHbI 6onbluMe n maneHbKue.

MexaHu4yeckne konebaHus. OcHoBHbIE NapameTpbl KonebaTenbHbIX
MPOLIECCOB. HEPrus MexaHn4Yeckmx KkonedbaHui.

BbiHyXaeHHble konebaHus. 3aTyxatowme konebaHua. Bugpl BonH. Paza
KosniebaHuit. ®PoOHT BOJSIHBbI.

3emneTtpsaceHns. LlyHamu. BonHbl-ruranTel. Mpununebl n oTAnBbI.
B3pbiBHas BonHa. Pe3oHaHc. CMepu B By Tbinke MUHepanbHON BOAbI.

3aragku 3BykKa.

NcTouHnkn 3ByKa. MNprnemMHunkn 3Byka. VMHppas3syK. YnbTpas3syk.

3BYyK paboTaeT. Ox0. 3annch 3BYyKa.

rapMOHI/ILIeCKl/Ie konebaHus, MYy3blKalribHbl€ 3BYKW, LLUYMblI. My3bIKaﬂbele
MHCTPYMEHTDI.

JKonorusa 3ByKa.

M3yuyeHune ycTponcTBs, HabnoaeHns

3aragku ANeKTpuyecTBa. Kowkn, UCKPbI, MOJTHUMN.

OnekTpusaums. Tunbl MonHUA. Buabl 3apspoB. Blaumogencrteue.
PaboTta anekTpoOpHON MaLLMHBbI.




HDOBO,D,HVIKI/I, AON3SNNEKTPUKK, NMOJTYNPOBOOHUKHA. Yro Takoe
SJ'IeKTpVIl-IeCKVIVI TOK? VIcTouHmMKM ToKa. [encreuns ANEKTPUYECKOro Toka.

Cwvna Toka, HanpsixXeHue, COnpoTUBIIEHNE. DNEKTPUYECKME LiENN.
ONeKTpMYECKnii TOK B NEKTPONUTax, B rasax, B Bakyyme. [pasuna
6e3onacHocTu npu paboTe ¢ UICTOYHUKaAMM SMEKTPUYECKOrO
HanpsXeHus.

J1abopaTopHbIN NPaKTUKYM

MoyeMy MarHuT ecTb MarHuT?

NcTopusa oTKpbITMA MarHuMTHbIX iBneHunin. Komnac, ero ucnosnb3oBaHue.
Mpupoga marHeTmuama.

MarHuntHoe none 3emnu. MarHMTHOE nosie NOCTOSAHHOro MarHuTa.
B3aumopencTteme marHntoB. NpuMeHeHne MarHMToB.

J1abopaTopHbI NpakTUKyM

OneKkTpUYEeCTBO M MarHeTU3M — «POAHSA». ANEKTPOMarHUTHbIe
BOJIHbI.

MarHuTtHoe none Toka. OnbIT ApcTeaa. dnekTpomarHuTel. [lencrene
MarHMTHOro nossi Ha NPoOBOAHKK ¢ TokoM. Cuna Amnepa. Cuna
JlopeHua. OnekTpogsuratenb U ero NPUMeEHEHME.

OnekTpomarHmTHaa uHaykums. MNMpasuno JleHua. CamonHAayKums.
OnekTporeHepaTop. [epeMeHHbIN TOK.

OneKTpoMarHUTHbIE BOSIHbI M X CBOMCTBA. 3nyyeHne
3MNEeKTPOMarHUTHbIX BOJIH.

Mpon3BoACTBO U Nepenaya anekTposHepruun. Pagnocsassb,
TeneBuaeHue, COTOBasA CBA3b.

J1abopaTopHbI NPaKTUKYM

10

MexaHuyeckas cuctema mupa. ACTPOHOMUYECKUEe HabnoaeHus.

MoneBas kapTnHa Mupa. AnekTpoH. ®oToH. KBaHTbl. CTpoeHne aTtoma.
Pes3epdopa. Bop.

KBaHTOBas MexaHuKa. J'Ia3epb|. SnemeHTaprle 4YacTuubl n
aHTn4yacTuubl.

CtpoeHne BceneHHomn. CtpoeHne ConHeYvyHOM CUCTEMBI. 3BE3QHOE
Hebo.




HabnroaeHus 3a Be4epHUM HeGoM.

11

Kak pa6oTaer...?

MexaHuka. NpoekTHas gesatenbHoCcTb. MicTopusa co3gaHms MaluuHbl
(npubopa), NpuHLMN ee [ENCTBUSA, NPUMEHEHME. HaknoHHasa NNOCKOCTb.
Bnok. Msacopy6ka. ABTOMOGWNbHBIN cnnaoMeTp. apaBnuyeckuin
nogbeMHuK. Topmo3 B aBTomobune. BUHT kopabnda. BUHT camoneTa.
BeTtpsaHon gsuraTtens. MmapoTtypbuHa. MopsoaHas nogka. bapomeTp.
MynbBepusatop. NuTapa. NaTtedoH. FlapMoHb.

MonekynspHasa dumsuka. lNMaposasi TypbuHa. [1Buratesib BHyTPEHHETO
cropaHus. [InzencHbivi gpuraTens. [a3oBasi TypbuHa. PeakTUBHbIN
aBuraTens. PakeTa.

AnekTpoanHamuka. «['po3oBasn MalumMHa» atMocdepbl 3eMu.
"anbBaHU4eckun anemeHT. AKkkymynarop. unog. TpaH3auctop. AsTomart
ocBellleHuA. dnekTpoaBuraTernb NOCTOSHHOMo Toka. lNbinecoc.
"eHepaTop NOCTOAHHOrO TOKa. 'eHepaTop NepeMeHHOro Toka.
OnekTpoasuraTens noe3na Ha MarHMTHom noasecke. MUKpodhoH.
OuHamuk. TenedoH. Paguonepeaatumk. MobunbHbI TenedoH.
Tenesuzop. Nna3meHHbI MOHUTOP.

KBaHTOBas ¢pusmka. Jlamna gHeBHoro ceeta. J1azep. J1lazepHbliii
npovrpbiBatenb. JlazepHoe opyxue. PotoannapaT. Ludposon
¢doToannapat. Kamepa Bunbcona. LiuknotpoH. Konnangep. AtomHas

aneKkTpocTaHuusa. ATomHast 6omba. [JosnumeTp.
3awmTa NnpoeKToB, Hay4YHO-NpaKTu4eckKasa KoHcpepeHUns

OKCKypCUA Ha MECTHYIO 3NIEKTPUYECKYHO NOACTaHLMIO

12

CBeT MOM, 3epKanbLe, CKaXu...

YUTo Takoe ceeT? [Npupopaa ceeta. IcTouHmKn ceeTa. JlyHHbIE 1
ConHeyHble 3aTMeHMS.

3epkana. JTnH3bl. «CrnomaHHas» noxka». Ontuyeckune cuctemol. Pagyra
n Mupax. 'nas Kak onTuyeckas cucrema. [1anbHO30pKOCTb.
BnunzopykocTb. (Na3a 6paTbeB HalWMX MeHbLUKUX. [lucnepcus cBeTa.
Pagyra.




JNaGopaTtopHble paboTbl, 3KCNEePUMEHTbI, HAbnoaeHUs:

Tema 1.

e M3MepeHMe MIOTHOCTU XUAKOCTU Mo ee 06beMy 1 MacCe;

e  U3MEpEHUE NNOTHOCTU MbINa;

e N3MepeHne BpEMEHU MexXay yaapamMu nynbcea;
Tema 2:

e  U3y4yeHue cBOOOAHOro NafeHus Ten;

e N3y4yeHue AeNCTBUA 3aKoHa [Nackans;

e CO3[aHue ranbBaHM4YECKOro 3f1IEMEHTA;
Tema 3:

e N3MepeHne aTMoctepHOro AaBneHuns;

e CcpaBHeHue ckopocTh anddy3nm B BoAE N APYrnX XUOKOCTAX;

e OMbITbl N0 06HAPYXEHWUIO AENCTBUSA CUIT MOMEKYAPHOTO NPUTSXXEHUS;
Tema 4:

e onpefeneHune yaenbHou TENOEMKOCTM BOAbI, TBEPAOro Tena;

e N3y4YeHUe 3aBNUCUMOCTM BPEMEHM LLYMa Nepen KUNeHMeM oT MacChl BOAbI U HANUYKS
npumecen;

e oOnpepgeneHve BNaxHOCTU BO34yXa; BblpallMBaHWUe KpUCTania noBapeHHON Conu;
Tema 5:

e onpegeneHne 4acToTbl, AJIMHbI U aMNAUTYObl BOSTHbI HA MOBEPXHOCTU BOAPI;

e CO34aHue NnonepeyvHon U NPoA0SIbHOM BOSIHbI;
Tema 6:

e HabnioaeHve 3a 3By4aHneM My3blKanbHOIo MHCTPYMEHTA, NoNyYeHne BbICOKMX U HU3KUX
TOHOB;

e HabnwogeHve 3BYKOBOIo pe30HaHCa;

Tema 7:
e yccrnegoBaHMe NPOBOANMOCTY BELLECTB;
e M3MepeHue paboTbl M MOLLLHOCTU 3NEKTPUYECKOro TOKa 3NeKTPUYECKOro YanHuka;
e onpeaeneHne KM nbinecoca;
Tema 8:
e  MOJyYEHME KapPTMHbI MAarHUTHOIO MOJIA NOCTOSIHHBIX MArHUTOB;

e OOHapyxeHue MarHMTHOro nonsa 3emnu;




Tema 9:
e cOopKa aNeKTpPoMarHuTa;
e cbopka anekTpoaBuraTens NOCTOAHHOrO Toka (Ha Moaenu);

e 0obOHapyxeHue MarHMTHOro Nors NPOBO/IHMKA C TOKOM; HabrnoaeHne 3a paboTol reHepaTopa
3MEeKTPUYECKOro TOKa;

Tema 10:
e HabniogeHue 3a Be4epHUM 3BE3AHbLIM HEOOM;
o6HapyxeHune cobCTBEHHbIX ABUXEHWUI JTyHbl;
Tema 11:
e 3awmTa npoeKToB
e OKCKYpCUSl Ha MECTHYIO 3NIeKTPUYECKYH NOACTaHLNI0
Tema 12:
e HabngeHe N3MeHeHWe AMaMeTpa 3padka, agantauum n akkomogaunm rnasa;

e onpeperneHvne OMTUYECKOW CUNbI INH3bI.

[eMoHcTpauun, HabnoaeHns, UccrefoBaHMsa paccymTaHbl Ha UCMONb30BaHME TUMOBOTO
obopynoBaHusa KabuHeTa puUsnkn

7. CodepixaHue npozpamMmbl

1. MeToabl namepeHna HPrU3n4ecKkx BeSIMYUH.

OcHoBHbI€e 1 NPon3BOAHbIE (PU3MUECKME BENUYMHBI U UX M3MepeHus. MexayHapoaHasa cuctema
n3mepeHuin. AGCONOTHbIE U OTHOCUTESbHBIE MOrPELLHOCTU MPSAMbBIX U3MEPEHMN.
MHcTpyMeHTanbHbIe M OTCUYETHbIE NOrPELLHOCTU. Bbibop MeTofa n3MepeHus n M3MepUTENbHbIX
npmbopoB. Cnocobbl KOHTPONSA pe3ynbTaToB U3MEPEHU. 3anuch pe3ynbTaToB U3MEPEHUN.
Tabnuupl 1 rpacdmkn. ObpaboTka peaynbTaToB MamMepeHuin. Mepbl 6e3onacHoCT Npy NpoBeAEHNM
3KCNepuMeHTa

1. Kak penanucb oTKpbITUA B (husuke?

3HaKOMCTBO C UCTOPUEN BaXHENLLNX HayYHbIX OTKPbITUI B hnsnke. Hobeneeckue naypeatsbl No
dusmnke. ONbITbl U SKCNEPUMEHTLI, Kakue Bnepsble nposoavnu Apxumeps, Nanunei, Toppudennu,
Mackanb, HbtoToH, ManbBaHu, BonbTa, AMnep, Om, ®apageit. Hayka dmamnka Ha cnyxbe yenoBeka.
Hayka n TexHmyeckunin nporpecc.

1. U3 yero Bce cocTouT?



Ox yx atn monekynbl. OTKyAa BCce B3An0Cb? 3emris, BoAa, BO3a4yx M oroHb. OCHOBHbIE MOSIOXEHUSA
MONEKYNAPHO-KMHeTUYeCcKon Teopumn. bpoyHoBckoe asumxeHune. Ouddy3ns. MonekynapHble cubl.
TBeppooe, xugkoe, razoobpasHoe u nnasmeHHoe cocTossHMe. ATOMHas cTpykTypa. Konnyectso
BeLLecTBa.

1. TennoBble chaHTa3uwn.

McTouHuku Tenna. Tenno pabotaet. TennoemkocTb. Pasbl BellecTsa. VicnapeHue, Kunexue.
BnaxHocTb Bo3ayxa. [loBepXHOCTHOE HaTsaXeHWe, CMaynuBaHune, KpaeBou yron. Tennosoe
pacwmpeHue. MNnaenexne, Kkpuctannmsauus. AmopdHble Tena.

1. BonHbl 6onbluMe U maneHbKue.

OcHoBHble NapaMeTpbl konebaTtenbHbix NpoLeccos. Buakl BonH. ®asa konebaHun. MexaHnyeckue
KoniebaHns. PPoHT BOSIHbI. AHEPIrUA MeXaHU4eckmx konebaHuin. BoiHyXaeHHble KonebaHus.
3atyxawowme konebaHus. 3emnetpsaceHus. LlyHamn. BonHbl-ruranTel. Mpunuebl n oTNMBbI.
B3pbiBHas BonHa. Pe3oHaHc. Cmepy B OyTbIfike MUHEPAnbHOM BOAbI.

1. 3aragku 3ByKa.

McTouHmkm 3ByKa. MpuemMHuku 3Byka. MIHdpas3Byk. YnbTpasByk. 3ByK paboTaeT. Ox0. 3annch 3ByKa.
"apMoHuyeckne konebaHus, My3bliKasnbHble 3BYKU, LWYMbl. My3blkanbHble UHCTPYMEHTbI. JKonorus
3BYKa.

1. 3aragku anektpuyectBa. Kowkun, CKpbl, MONTHUW.

OnekTpusaums. Tunbl MonHuiA. Buabl 3apagoe. Baaumopeiicteue. PaboTa anektpodopHoi
MaLUuHbl. [pOBOAHWKW, OMSNEKTPUKN, NOAYNPOBOAHMKN. YTO TaKoe aNeKTPUYECKNiA TOK? NCTOYHUKNK
ToKa. [lencteusa anekTpuyeckoro Toka. Cuna Toka, HanpsaxXeHue, ConpoTUBNEHNE. DNEKTpUYEeCcKue
Lenun. SNeKTpUMYECKMin TOK B ANEKTpONuTax, B rasax, B Bakyyme. lMpaBuna 6e3onacHocTv npu
paboTe C UCTOYHUKAMU 3NEKTPUYECKOrO HanpsiXeHus.

1. Mo4yemMy MarH1UT ecTb MarHMT?

UcTopusa oTKpbITUS MarHUTHbIX ABNeHuin. Komnac, ero ncnonb3osaHue. Npupoga marHetuama.
MarHuTtHoe none 3emnu. MarHuTHoe none NOCTOSHHOro MarHuTa. BaaumopencTesme MarHuToB.
lMpymeHeHne MarHnToB.

1. 3neKTpVI‘-IeCTBO N MarHeTU3M — «pPoaHA». SHEKTpOMaFHMTHbIe BOJIHbI.

MarHuTHoe none Toka. OnbIT OpcTeaa. dnekTpomarHuThl. [lencTene MarHMTHOro nonsd Ha
npoBogHuUK ¢ TokoM. Cuna Amnepa. Cuna JlopeHua. 3nekTpoasuraterns U ero npuMeHeHue.
OnekTpomMarHutTHasa uHaykuus. Npasuno JleHua. CamonHayKuua. AnektporeHepaTop. [NepemMeHHbINn
TOK. DNEeKTpOMarHUTHbIe BOMHbI K X CBOWCTBA. 3nyyeHune sn1eKTpoOMarHUTHbIX BOSH.
Mpon3BoACTBO 1 Nepeaaya aneKkTposHeprun. Pagnoceasb, TenesnaeHne, CoToBas CBA3b.

1. MexaHun4yeckas cuctema mupa. ACTpoHOMMUYECKNe HabntogeHus.

MoneBas kapTuHa mupa. AnekTpoH. PoTtoH. KBaHThl. CTpoeHne aTtoma. Pe3epdopa. bop.
KBaHTOBas MexaHuKa. Jlazepbl. AnemMeHTapHble YacTuLbl U aHTMYacTulbl. CTpoeHne BceneHHON.
CtpoeHune ConHe4Hom cuctembl. 3Be3aHoe Hebo.



1. Kak paboTaer...?

MexaHuka. NMpoekTHas geaTenbHOCTb. MicTopua co3gaHns mawmnHbl (Npubopa), NpuHUmMn ee
OeNCTBUSA, NpuMeHeHune. HaknoHHasa nnockocTb. brnok. Macopy6ka. ABTOMOOUIBHBIN CNNOOMETP.
rmapaBnuyecknii nogbeMHUK. Topmo3 B aBToMobune. BUHT kopabns. BuHT camoneTta. BeTpsaHon
apuvratens. FngpotypbuHa. MNMopeogHas nopka. bapomeTtp. MNynbBepusatop. MTapa. NaTtedoH.
[FapMOHb.

MonekynsipHas cpm3suka. [apoBasn TypbuHa. [Buratenb BHyTPEHHEro cropaHus. [u3esnbHblii
Asuratens. Ma3oBas TypbuHa. PeakTuBHbIN asuratenb. PakeTa.

AnekTpoanHamMmuKa. «I po3oBad MawmHa» atMmocdepbl 3eMnu. ["anbBaHNYECKNIA SNEMEHT.
Akkymynatop. Auopn. TpaH3uctop. ABToMaT OCBeLLeHUs. dnekTpoaBuraTenb NOCTOAHHOMO TOKa.
Mebinecoc. NeHepaTop NOCTOAHHOrO TOKa. [[eHepaTop NepeMeHHOro Toka. AnekTpoasuraTenb
noespna Ha MarHuTHom nogeecke. MukpodoH. JuHamuk. TenedoH. Pagnonepenatynk. MoOunbHbIN
TenedoH. Tenesnsop. [NnasmeHHbIN MOHUTOP.

KBaHTOBasa dmauka. llamna gHeBHOro ceeta. J1lazep. J1la3epHblii npourpbiBatens. J1lasepHoe
opyxue. doToannapat. Liudpposon potoannapat. Kamepa BunbcoHa. LinknoTtpoH. Konnanaep.
ATOMHas anekTpocTaHuusa. AToMHas 6omba. [Jo3mmeTp.

1. CBeT MOMN, 3epKanbLe, CKaXM...

Uto Takoe ceeT? Npupopaa ceeta. NictouHmku ceeTa. JlyHHble 1 ConHeyvHble 3aTMeHUA. 3epkana.
JInH3bl. «CnomaHHaa» noxka. OnTuyeckme cuctembl. Pagyra n mupax. ['nas kak ontuyeckas
cuctema. [dansHo30pKocTe. BnnsopykocTs. Na3a 6paTbeB HaLWMX MeHbLUMX. [lucnepcusi ceeTa.
Papyra.

7. Memoduueckoe obecrieyeHue
e paspaboTku becep;
e Mpe3eHTauuu;
e BUpPTyanbHble NabopaTopHbIe;
e MNaHbl-3a4aHUsi SKCKYPCUI;
e cOOpHUKM 3a0avy;
e OT4YeTbl NabopaTopHbIX paboT;
e pa3paboTKu Urp;
e MeToau4yeckme nocobusa «BHeypouHasa paGoTa no usmke»;
e  COOPHUKM ONMMMMaOHbIX 3a4ay;
e pekoMeHAaLMu Mo NPoBeAeHUo NabopaTopHbIX paboT U 3KCNEPUMEHTOB;

e [OUNAaKTUYEeCKUue matepuarsbl



1. Cnucok numepamypsbi
Mporpammbl hakynbTaTUBHBLIX KypcoB No msunke (24), Mockea «lpocBeLueHuney.
M.E. TynbumHCKMI «3aHMMaTeNbHbIE 3a4a4n-napagoKcbl U COPU3MbI».
A.E. MapoH «[Oupaktnyecknin matepuan-7-8 knaccy; «3agaHus no usnkey.

B.A. bypos, A.W. ViBaHOB «PpoHTanbHble 3KCNepUMEHTasbHbIE 3afaHuns no pusnke-7-8
Knacc.

A.UN. NepenbmaH «3aHnmaTenbHas pusnka» (1-24).
M./ Bnygos «beceabl No usnke».

A.C. EHOoxoBMY « CripaBO4YHMK MO OM3UKE U TEXHUKEY.
N.N. OnbluaHckuin «Xouy ctatb KynnbuHbiM».

J1.2. T'eHpeHwTenH, A.A. Kupuk, .M. l'enbdrat «3agaym no pmsnke ona oCHOBHOMN
wkonbi», M., UTTEKCA;

B.U. Nykawmk «Punsunyeckasa onumnunaga», M., MPOCBELLEHUE;

B.T. OcbkuHa «3agaHua gns nogrotToBku K onumnuagam. dusmnka. ActpoHomus. 9-11
knacc»,Bonrorpag, YUYUTESb;

B.C. bnarogapoB «BHeknaccHasi pabota B wkone B cootBeTcTBun ¢ dPrOC»,Bonrorpag,
YUYUTENNb;

O.9. KabapguH «BHeypouHas paboTa no pusuke», M., MPOCBELWEHVE;

tO. B. WepbakoBa «3aHuMaTenbHas uaunka Ha ypoKax U BHEKITACCHbIX MeponpuaTmax 7-9
knaccy», M., IMTOBYC;

J1.LA. TopnoBa «HeTpaavLmMOHHbIE YPOKU, BHEYPOUHbIE MeponpuaTusa» Mockea, BAKO;
H.W. 30prH. OneKkTuBHbIN Kypc «OnemeHTbl 6uocduaunkuy,M., BAKO;

dusnyeckaa cmekanka. M., OMETA;

Bubnuoteuka «KBAHT»;

A.N. Camonnenko «Kpocceopabl no oumsuker», M., LUIKOJIA-MPECC;
Hay4yHo-meTogmueckunin xypHan «Pusuka B wkoney», 2008-2015;

J1.0. Nanpay, A.N. Kutanropoackui «Pusnka gna scex», M., MPOCBELLEHUE;

B.N. EnbknH «OpurnHanbHble Ypoku prsnkm n npuemsl 06yyeHust. HeobbluHble y4ebHble
MaTepuansl No chusunke»

CnanpoBble Npe3eHTauum yunTens.

OnekTpoHHoe n3aaHue «BupTyansHas wkona Kupunna u Medoana» 7-8 knacc.
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