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1. Hoacnumenvnas 3anucka

3HaueHue (U3NKH B IIKOJFHOM OOpa3oOBaHMU OMpPENENSeTCS PONbI0 (PH3WYECKOW HAyKH B KH3HU
COBPEMEHHOTO OOIIECTBA, €€ BIMSHIEM Ha TEMIIBI Pa3BUTHS HAYYHO-TEXHUIECKOTO Iporpecca.

ConuanpHble 1 YKOHOMHUYECKUE YCIOBHUSI B OBICTPO MEHSIOIIEMCS COBPEMEHHOM MHpe TpeOyroT, 4TOObI
HBIHEITHAE BBITYCKHUKH IONYYIIH IEIOCTHOE KOMIIETEHTHOCTHOE oOpa3oBaHHE. YcmemrHoe (hOpMHpOBaHHE
KOMITETCHIIUI MOXET IPOUCXOTUTH TONBKO B JIMYHOCTHO-OPHEHTHPOBAHHOM OOpPa30BATEIFHOM IIpoliecce Ha
OCHOBE JIMYHOCTHO - AEATEIbHOCTHOTO M0JX0/1a, KOTJa peOEHOK BBICTYHAET KaK CyOBEKT NeATEIbHOCTH, CYObEKT
pas3BHUTHSL.

[TproGpeTeHne KOMIETEHINH 0a3UpyeTCs Ha ONBITE ACATEIFHOCTH 00YJArOIIUXCs M 3aBUCUT OT MX aKTHB-
HocTH. CaMbIil BEICOKUI YPOBEHb aKTUBHOCTH - TBOPYECKAs aKTHBHOCTH - TIPEAIIONAracT CTPEMIICHHE YUCHHKA K
TBOPYECKOMY OCMBICIICHHIO 3HAHUM, CaMOCTOSTEIbHOMY MOUCKY pelieHus npodiieM. IMeHHO AesTelbHOCTHBIN
MOJIXOJ] MOXET ITOATOTOBHUTH YEIIOBEKA YMEJIOT0, MOOMIILHOTO, BIJICIONIETO He HA00OpOM (DaKTOB, a CIIOCOOaMHU U
TEXHOJIOTHSAMH X TOJIYUCHHUS, JIETKO aJanTUPYIOMIETOCs K Pa3InIHbIM KU3HCHHBIM CUTYAIIHSIM.

IIporpaMma cocTaBieHa Ha OCHOBE MPOTrpaMMBbl IO Qu3HKe i 7-9 Ki1accoB, UCIOIb3YEMON B HACTOSIIIEE
BpeMSI.

HecMmotpsi Ha ompeneneHHbIe JOCTOMHCTBA CYHIECTBYIOIIMX MPOTPaMM, Y HHUX €CTh JIBa CYLIECTBEHHBIX
HEJ0CTaTKa:

1) BeImagaer OOJNBIION OOBEM IMO3HABATEIHLHOIO MaTepHalia, KOTOPBIM JOJDKEH PpACIIUPITh HAyIHO-
TEXHUYECKUH KPYro30p YYaIllUXCS W pa3BUBATh MX MBIIUICHHE, 3TOT HEIOCTATOK OIpPEHEIsIeTCs HEeXBAaTKOU
y4eOHOT0 BpEMEHH;

2) y MHOTHX yYaIIUXCsl K Hadary M3ydeHUs (PU3UKHA OTCYTCTBYIOT YMEHHUS CAMOCTOSTEIBHO MPHOOPETaTh
3HAaHUS, HAONIOZAaTh W OOBSACHATH SABJICHUS IPHUPOABL, a TAaKKe YMEHHsl MOJb30BaThbCsA CIPAaBOYHOH U
XpECTOMATUITHON JTUTEPATyPOH.

C nernpl0 yCTpaHEHHMsI STHX HEAOCTATKOB W co3JaHa d3Ta mporpamMma. OHa YYUTHIBAET BO3PACTHBIC
0co0EHHOCTH NIeTel, NX MHTEPECH K peaMeTaM (pU3nKo-MaTeMaTnIecKoro UK.

HampapneHHOCTh TporpaMMbl — eCTeCTBEHHOHayuyHas. IIporpamMma IOTOJHUTENBHOTO 00Opa30BaHUs
paccuuTaHa Ha ydamuxcs 7- 9 KIaccoB, 00JIQJalONIUM OMpeAeTIeHHbIM 0ara)koM 3HaHWH, YMEHWN U HaBBIKOB,
MOJYYCHHBIX Ha YpOKaX (U3HWKH. 3aHATHS KPY)KKOBOTO OOBEAWHEHUS CIIOCOOCTBYIOT Pa3BUTHIO W IONICPIKKE
WHTepeca y4Yalluxcsl K JesITeTbHOCTH ONpEeNICHHOTO HaIllpaBlIeHUs, JaeT BO3MOXKHOCTh PACIIUPUTh U yIIIyOUTh
3HAHUA ¥ YMEHHUS, TIOJIY4YCHHBIE B MPOIECCe YUeObl, U CO3J]AaeT YCIOBHUS JUI BCECTOPOHHETO Pa3BUTHUS JTMYHOCTH.
3aHATHA KpYXKa SBIBTIOTCS MCTOYHUKOM MOTHBAIMH YUeOHOW NEATEIFHOCTH YUYAIIUXCs, NAIOT UM TIIyOOKHH
SMOLIMOHAIBHBIN 3apsii.

Bocnuranue TBOpUYECKOM aKTHBHOCTH YYAIMXCSI B MPOIECCE M3YUEHHsI UMU (U3UKU SBISIETCSI OMHOW U3
aKTyaJIbHBIX 337124, CTOAIINX MEePel YIUTEISIMA (PU3UKH B COBPEMEHHOH 1mrkojie. OCHOBHBIMH CPEICTBAMH TAKOTO
BOCIIUTAHUS W Pa3BUTHSA CIIOCOOHOCTEH yYalIuXcsl SBISIFOTCS JKCIIEPUMCHTAIBHBIC WCCIENOBAHUS W 3a/add.
YMeHueM pemarb 3ajaud XapakTepu3yeTcs B TIEPBYIO OdYepellb COCTOSHHUE MOJTOTOBKH y4alllMXCsl, TIyOHHa
YCBOGHHUSI yueOHOro Marepuana. PelneHne HeCTaHIApTHBIX 3aJa4 M TNPOBEICHUE 3aHUMATEIbHBIX
SKCHEPUMEHTAIBHBIX 3aJaHril CIOCOOCTBYeT NpPOOYXICHHIO M PAa3BUTHIO y HHUX YCTOWYMBOTO HHTEpeca K
¢usuke.

ITporpamma Qu3HUECKOro Kpy>KKa COCTaBJICHA M CIUIAHUPOBAHA TaK, YTO 3aHATHS KPYXKKa MPUY4arOT K
CaMOCTOSTEIBHON TBOPYECKOH paboOTe, pa3BUBAIOT MHUIMATHBY YUAIIUXCS, BHOCAT JIEMEHTHI HCCICIOBAHMS B UX
paboTy, coaeicTBYIOT BbIOOpY Oymymedl mpodeccuu. Kpome TOoro oHM WMEIOT OONBIIOE BOCHHUTATEIBHOE
3Hau€HHWe, CIOCOOCTBYS Pa3BUTHIO JIMYHOCTH YYallerocs Kak YJCHa KOJUIGKTHBA, BOCHHUTHIBAIOT YYBCTBO
OTBETCTBEHHOCTH 3a MOPYUYEHHOE JIeJI0, TOTOBAT K TPYAOBOH JESATETLHOCTH.

Pabotas B kpyxke, pedsita MOTYT 3aHUMATHCSI TIOATOTOBKOH JJOKJI 0B, IIPOBEACHUEM IKCIIEPUMEHTAIEHBIX
HCCJ’IGIIOBaHPII:I, YTCHUEM JIMTCPATYpbl, PCIICHUEM 3ajila4 pasHOro YpoOBHA U T.A., HC OTAaBasd IMPCANIOYTCHHUC
KakoOMy-THOO ONHOMY BHAY HEATEIBHOCTH. OTO TMO3BOJSIET Pa3BUTh OOMMH KPyro3op ydaluxcs,
YCOBEPIICHCTBOBATh UX YMEHHE PadOTaTh ¢ HAYYHO-TOMYIIPHON JUTEPATypOi, CpaBOYHUKAMHE, TEXHIHYCCKHM
o0opynoBaHWeM, OTKPBIBAET IIUPOKHWE BO3MOXKHOCTH IS TBOpYecTBa. B mporecce oOydeHHUs MIKOIbHHUKH
MoJTyyaT TMpeICTaBICHHE OO0 OJKCICPUMEHTAIBHOM METOJIe TO3HAHWA B (PHU3HMKe, B3aMMOCBSI3U TEOPHH U
skcnepuMenTa. Kypce paccunran He mpocTto Ha (opMHpOBaHHE Y YYaIlIUXCsS YMEHHN M HaBBIKOB, PAaCIINPEHUE U
yrayOJieHue 3HaHHWA MaTepualia Kypca (U3WKH 10 TpOrpaMMe OCHOBHOM INKOJBI, a Ha MPUBUTHE MHTEpeca K
H3y4aeMOMy IIPEeIMETy, ITO3TOMY YacTh BPEMEHH OTBOAMTCS OOYUEHHIO YYaIIHXCS ITOCTAHOBKE M IPOBEICHUIO
(hU3UIECKOro IKCIIEPUMEHTA U HAOIIOACHUIO 338 (U3UUCCKIMH SIBIICHHSMH B MIPUPOJIC.

WuTtepec, NposBIIEMBI yHaluMUCS K (HU3UKE W TEXHHWKE, OOIIEM3BECTEH. 3amada yuuTens (U3UKH —
BOBpEMsI IIOMETUTH 3TOT MPOOYXKIAIOMINICS HHTEPEC U CO3IaTh YCIOBHS IS €T0 JalbHEHIero pa3sutus. Beas
UMCHHO TaKHX WHTEPECYIOUIMXCS YYalluXCs, KaK ITOKa3bIBaeT OIBIT, BHIPACTACT B JAIBHEHIIEM XOPOIINE
CHENUAUCTHL, yueHble. OTCI0/1a BO3HUKAET HEOOXOIUMOCTh B OpPraHU3aIliK BHEKIACCHON pabOThI ¢ YHaIIUMUCH.



BaeknaccHas paboTa MMeeT BaXHOE BOCHHTATEIBHOE M 0Opa3oBarenbHOE 3HadeHne. OHa crocoOCTByeT
BOCIIUTAHUIO Y YYAIMXCS WHHUIWATHBBL, CAMOCTOSITENIFHOCTH, YMEHHS TBOPUYECKH IMOAXOIUTH K PELICHUIO
pa3nnuHBIX 3a1a4. BHekiaccHas paboTa OKa3bIBacT BIHSHUAE HAa YYEOHBIH Mpolece, JAelaeT BCe MPEenogaaBaHie
0oJiee JKUBBIM, YBICKATEIbHBIM H UHTEPECHBIM.

OOHOBJICHHE IIKONEI, B TOM YHCIIE IIKOJIFHOTO (PM3UUECKOro 00pa3oBaHMs, MPOXOANT, IPEKIE BCETO, B
HAIPaBJICHUN CO3MAHUS ONTUMAIBHBIX YCIOBHH ISl pa3BUTHS KAXKJOTO YICHHKA, I OPMUPOBAHHUS YEIIOBEKA C
HOBBIM YPOBHEM CO3/IaHUs, CIIOCOOHOT0 K CaMOOLICHKE U MPAKTHYSCKOMY MbIIDIeHUo. [lepen yuurensMu Bcex
IPEIMETOB, KaK U Mepel] YIuTeIsIMH (PU3UKH, CTOUT BaKHEHIIas 3a7ada: COOOMNTh YUaIIUMCs OIpenesIeHHYIO
CyMMy 3HAaHHH, pa3BUBATh WX YMEHHS WM HABBIKM, YYUTH IIKONGHUKOB HPUMEHSTH MOJYYCHHBIC 3HAHUS Ha
npaktuke. s 3TOro W BHEYPOUHYIO paboTy mo (u3nke HEoOXOAMMO HANpPABIATh Ha YIIIyOJEHUE 3HAHWHA U
YMEHHH, MOJYYCHHBIX YUAIIUMICS Ha YPOKaX, Ha CBSI3b TEOPHH C MIPAKTUKOM, HA 3HAKOMCTBO C TEXHUYECKUMH U
HAYYIHBIMH JTOCTIDKEHHSIME, Ha PACIINPEHIe 3HAaHUK B 00IaCTH UCTOPUH, HAYKH U TEXHUKH.

OnbBIT caMOCTOSITEIBHOTO BBHIMONHEHUST CHaYajda MPOCTHIX (PH3MYECKUX SKCICPHUMEHTOB, 3aT€M 3aJaHUi
HCCIIEIOBATEILCKOTO THIIA MO3BOJHUT YYCHUKY MO0 YOSIUTHhCS B TPABWIBHOCTH CBOETO IMPEABAPUTEIHLHOTO
BBIOOpa, MO0 W3MEHHTh CBOM BBIOOD M HCHBITATh CBOM CHOCOOHOCTH HAa KaKOM-TO HHOM HAaIlpaBIICHHUH.
IIporpamMmoii TMpPeayCMOTPEHO 3HAKOMCTBO YYAIIMXCS C BAXKHEWIIMMHU WYTSIMH W METOAaMU TPUMEHCHHS
(u3nvecKuX 3HAHWU Ha MPaKTUKE, (OPMUPOBAHUE IEIOCTHONW E€CTECTBEHHOHAYYHOW KAapTUHBI MHpa. ITO
MIO3BOJIUT HE TOJHKO YIIYOWTH TONydacMble 3HAHWS W OCYHICCTBUTH MEKIIPEAMETHBIC CBS3W, HO H IIOKA3aTh
VUCHHKY, KaK CBS3aH M3y4aeMblil MaTeprall ¢ MOBCEIHEBHOM KHU3HBIO, IOKA3aTh €ro MPAaKTHUECKOE 3HAUCHHUE.

[InannpoBanue paboThl KPY)KKOBOTO OOBEIMHEHHs paccuuTaHo Ha 1 wac B Hexemo. Cpok peaimzaiuu
MporpaMmel - 1 roz.

HosBu3Ha nporpamMmsi.

OTnuunTenbHONH 0COOEHHOCTBIO JaHHOW 00pa30BaTENbHOM MPOrpaMMbl SBJSETCA HANpPaBICHHOCTh Ha
(hopMupoBaHue yueOHO-HCCIIEIOBATEILCKUX HABBIKOB, PA3JIMYHBIX CIIOCOOOB ACATENBHOCTH YyYaIIUXCS IS
y4acTUsl B MHTEPAKTUBHBIX UTPAx, pad0oTa B JIEKTPOHHOM MpHiokeHNH «OKuBast pu3nkay.

Iean nporpamMmmsl

1) Pacmmpenne Kpyro3opa y 00y4aromuxcs 0 pU3HIeCcKOi KapTHHe MHpa.
2) Pa3BuTHE TBOPUYECKUX U UCCIIEAOBATEIBCKUX CITIOCOOHOCTEH.

3agauu nporpaMmbl.
1.Hay4unTh 00BSCHATE MHOTHE IPUPOTHBIC SIBIICHUS;
2. IlpumeHnsTh (pU3NUECKUE 3HAHUS Ha MIPAKTHKE;
3. IIpoBOAUTH SKCIEPUMEHTHI U OTIBITHI |
4. O0y4aTh IpaBUIIaM JHCITYTA;

IIporpamma paccuutana Ha Bo3pact gereit 12- 15 set, cpok peanuzanuu —1 rox.
Buanl nesiTeJ ILHOCTH:

Pemenue pa3HbIX TUIIOB 33134

3aHMMAaTeNbHBIE OIBITHI IO Pa3HBIM pasjienaM (QHU3NKH

KonctpynpoBanue 1 peMOHT NPOCTEHIINX NPHUOOPOB, UCIOIB3YEMBIX B YI€OHOM Iporecce
[Ipumenenue UKT

3aHNMaTeNnbHbIe AKCKYPCHHU B 00J1aCTh HCTOPHU (PU3HKH

[Ipumenenne GU3UKHN B IPAKTHUECKOH KU3HU

Habnronenus 3a 3B€31HBIM HEOOM U SIBICHHUSIMU IPUPObI

OKCKypCHH HAa TEXHUUYECKHE OOBEKTHI

®opma IpoBeCHUS 3aHATHI KPYKKA:

becena

IIpakTukym

Beuepa ¢pusnkn

DKCKypcuu

Brimyck crenraser
[IpoekTHas paboTa
konpHast oauMITHA A
Pabota co cpencrteamu KT



O:xupaeMblii pe3yJibTat:

DopMHUPOBaHKE Y YUAIIUXCS HABBIKOB BBINOJIIHEHUS pab0T UCCIIEI0BATEIbCKOTO XapaKkTepa

DopMHUpOBaHUE Y YUAIIUXCS HABBIKOB PELICHUS PAa3HBIX TUIIOB 3aja4, Pa3HOT0 YPOBHS CI0KHOCTH

@dopMHpOBaHUE Y yUallUXCs HaBBIKOB IOCTaHOBKH SKCIIEPUMEHTA

DOopMHUPOBAHKE Y YYaLIUXCS HABBIKOB PaOOTHI C TOTIOJIHUTEIBHBIMA UCTOYHUKAMU HUH(OpMAIUK, B TOM

YHCclie 3JIEKTPOHHBIMH, a TaK)Ke YMEHHSIMHU MOJIb30BaThcs pecypcamu IHTepHeT

[IpodeccrnonansHOe camooIpeaeIcHne

e PasButHe y yyammxcsi KOMMYHHKATUBHBIX HAaBBIKOB, KOTOpBIE CIHOCOOCTBYIOT Pa3BUTHIO YMEHUH
paboTath B TpyIIlie, BECTU AUCKYCCHIO

e PasBuTue y yyaluxcs HHULIMATUBbI, CAMOCTOATENbHOCTH, TBOPUECKOM aKTHBHOCTU

o ®dopMupoBaHHE Yy YydYallUXcid YMEHHUS CTaBUTh Ieped coOoi 3adayd, peuarb HMX JOCTYIHBIMH
CPEICTBaMU, IPEACTABIIATh OTYYEHHbIE PE3yIbTaTh

o  DOopMHpPOBAHME YETKOTO MPEACTABICHHS IO COOIIOICHHIO IIPABIUT TEXHUKH O0€30IIaCHOCTH B OBITY

o [IpeonosneHue caMOOLIEHKHU « (PU3MKA — CTIOKHBIN IPEAMET, U MHE OH B KU3HHU HE TIOHAT0OUTCS

o [loBblmeHHne kKayecTBa 00pa30BaHuUs Ha ypoKax (PU3HKU.

Crnoco0bl OLleHMBAHUS YPOBHS JOCTH:KEHUI ydanuxcs.
TecToBBIE 3amaHNs

e lHTepaKkTUBHBIC UTPHI K KOHKYPCHI

e 3auyeTHbIE 3aHATUS

e VYuyacTue B TBOPUECKHX MPOEKTaX
KagecTBO TOATOTOBICHHOCTH YYAIIUXCS OMpEACIIeTCS KadecTBOM BBIMONHEHHBIX HMHU pador. Kpurepmem
OLICHKM B JIaHHOM CJIyyac SBJSICTCS CTCNCHb OBJAJCHUS HAaBBIKAMU pPabOTHI, CAaMOCTOSTEIBHOCTh U
3aKOHYCHHOCTh Pa0OTHI, TINATEIBHOCTh OSKCICPHUMEHTA, HAYYHOCTh IPEJIaracMoro pEeHICHUs MPOOIeMBI,
BHEIIHUW BHJ M Ka4eCTBO pabOTHI IPHOOpa MIIM MOJICITH, COOTBETCTBHE HCCIICIOBATEIBCKON PabOTHl TpeOyeMbIM
HOpPMaM ¥ TIPaBUIIaM O(OPMIICHHUS.

[NoompurensHO# PopMoit OIIEHKH Tpya YUAITUXCS SBIIETCS IEMOHCTPAIU padoT, BEITOTHEHHBIX YUAIIMUCS 1
BBICTYIUIEHHE C Pe3yJIbTaTaMU UCCIIEZOBaHUH B Kilacce.

Pabora ¢ y4eOHBIM MaTepHalioM pa3HOOOpa3HBIX (OPM JaeT BO3MOXKHOCTh KKIOMY W3 YYAIIUXCSH MPOSBUTH
CBOM CIOCOOHOCTH (B OOJACTH CHUCTEMATH3Al[MM TEOPETUYECKHX 3HAHHUI, B OOJACTH PELICHHS CTaHIapPTHBIX
3a/1a4, B O0JIACTH pelleHMs] HECTaHJAPTHBIX 33Ja4, B OOJACTH WCCIEA0BATENLCKOW padoThl U T.1.). CUTyanuu
ycrexa, CO3/aolue MOJI0KUTSIbHYI0 MOTHBAIIUIO K JICATCIBHOCTH, SIBIIIOTCS BaXKHBIM (DAKTOPOM Pa3BUTHS
TBOPYECKUX H TIO3HABATENBHBIX CIIOCOOHOCTEH ydanmxcs.

(I)OPMLI nmoaABCACHUA UTOI'OB.

e BricTaBka paboT BOCIHTAHHUKOB
e 3ammra NpoeKTOB
e Hayuno-nmpakTuueckas koHpepeHus «I1o Bl MmoxkeTe!»

1. Yueono-memamuueckuii nian

No Tema KoangecTBo yacoB Bcero

Teopus IIpakTnka

1

MCTO)ILI HU3MEPCHUA (1)1/13I/ILIGCKI/IX BCJIIMYNH

Kak nenamice oTKpeITHS B prsznke?

W3 gero Bce cocrout?

TenoBsle GaHTa3HH.

BouHEI 6olnbIve 1 MaJICHBKHE.

3arajku 3ByKa.

3aragku anexTpuuecTBa. KoK, HCKPbI, MOJTHHH.

Hoquy MarHMT €CTh MarHuT?
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3J'ICKTpI/I‘~IeCTBO 1 Mari€Tusm — «poaHs».
3HeKTpOMaFHI/ITHBIC BOJIHBI.




10 | Mexanunueckas cucremMa Mupa. ACTPOHOMHYECKHE 1 1 2
HaOIIONECHUS.
11 | Kak paGoraer...? 3 1 4
12 | Ceer MoOH, 3epKaiblie, CKaXH. . . 2 0 2
Bcero: 24 11 35
Kanenoapno-memamuueckoe nnanuposanue
Ne n/n Tema Kon- 60 | [Jamut
uacoe
1 MeTtoabl usmMepeHus Gpu3nyecKUX BeTHIUH 4
OCHOBHBIC U TIPOW3BOIHBIC (PH3MYECKHE BEIMYMHBI W HMX m3MepeHus. | 1
MesxyHapoHasi cucTeMa W3MepeHHU. AOCONIOTHBIE M OTHOCHUTEIIbHBIC
MOTPEITHOCTH MPSMBIX U3MEPEHHH.
HncTpyMeHTaNbHBIE MoTpemHocTd.  Bwibop MeTona 1
HU3MEpEeHNsI U H3MEPUTENBHBIX IIPHOOPOB.
CrnocoObl KOHTpPOJIA pPe3yabTaTOB M3MEPEHHH. 3amuch pe3ynabTaToB | |
n3Mepenuid. Ta0yuie! U rpadukm.
OO6paboTka pe3ynabTaTOB M3MepeHHH. Mepsl 0Oe3omacHoCTH TIpH | 1
MIPOBEICHUHN IKCIIEPUMEHTA
JlaGopaTopHbIH NPaKTHKYM
2 Kak nenanuces oTkpbITHS B pusuke? 4
3HAKOMCTBO C HCTOpPHCH BaKHEHIIMX HAYYHBIX OTKPBITHA B (DU3HKE.
HoGeneBckue naypeatsl o (GU3HKE. 1
OMBITHI ¥ 3KCIEPUMEHTHI, KaKUe BIIEPBbIC MPOBOAMIN Apxumen, [ anmei, 1
Toppuyernmy, laneBanm, Bombra, Ammep, Ow,
®dapageil.
Hayka ¢usnka Ha ciyx6e dyenoBeka. Hayka n TexHudeckuii mporpecc. 2
JlaGopatopHslil MPakTUKYM
3 W3 yero Bce cocrout? 3
Ox yx 311 MoJieKybl. OTKy/la Bce B3sI0Ch? 3eMits, BOJIa, BO3AYX U OTOHb. | 1
OcHOBHEIE TIOJIOKEHUS MOJIEKYIISIPHO-KHHETHYECKOH TEOPHH.
Bpoynosckoe nsmwkenue. Auddysus. MonexyasipHbIe CUIBL. 1
TBepzoe, )KuaKOE, Ta3000pa3HOE U TUNIA3MEHHOE COCTOSHHE.
ATtomHas cTpykTypa. KoamuecTBo BemecTaa. 1
JlabopaTopHbIit TPaKTUKYM
4 TensoBble panTazuu. 3
Ucrounuku terta. Termno padotaer. Temmoemkocts. ®a3bl BelecTra. 1
Ucnapenune, xunenue. Braxaocts Bo3ayxa. [loBepXHOCTHOE HATSHKECHUE,
CMauyHMBaHUE, KPaeBOU yTOII. 1
TemoBoe pacumpenue. [Inasienue, kpuctamm3amnus. AMOpQHbIE Tea.
1

JlaGopaTopHsIil MPakTUKyM




BoJnbl 00Jb1INE M MAJIEHLKHE.

Mexanuueckue konebanus. OCHOBHBICE TapaMeTpbl KOJIEOATEIBHBIX
MPOIIECCOB. DHEPTUS MEXaHUYECKUX KOJICOaHUMN.

BriHyxneHHble KoneOaHus. 3aTyxaromue kojnebanus. Bunel BomH. Pasza
kosie6anuil. poHT BOJIHBI.

3emnerpsicenusi. [lynamu. Bomubl-rurantel. [lpunuBel ¥ OTIUBBHIL
B3speiBHas BonHa. Pezonanc. Cmepu B OyTbUIKE MUHEPATHHON BOIBI.

6 3araaku 3Byka.
Hctounuxu 3Byka. [Ipuemnuku 3Byka. MH(ppa3ByK. YIbTpa3ByK.
3ByK paboTaer. DX0. 3anuch 3ByKa.
lapmonnyeckue xoneOaHMs, My3bIKaJIbHBIC 3BYKH, ITyMBbl. My3BIKaJIbHEIC
UHCTPYMEHTBHI.
DKoJ0THs 3BYKA.
Wzyuenne ycTpoicCTB, HAOMIOCHUS

7 3aragku dnekTpudectBa. Komku, HCKPbI, MOJTHUM.
Onextpuzanus. Tunsl MonHui. Buasl 3apsnos. Bzaumoneiicteue. Pabota
3JIeKTPO(YOPHOIT MaIIIHHEI.
IIpoBOAHMKH, TUINEKTPUKH, HOITYIPOBOIHUKH. UTO Takoe 3JIeKTpUYECKHi
TOK? McTo4uHMKHN TOKA. J{eHCTBHSI SIEKTPUIECKOTO TOKA.
Cuna ToOKa, HaNpsHKEHHE, CONPOTHUBIEHHE. OJEKTPUUYECKHUE LEIMH.
OneKkTpudyeckuil TOK B JJIEKTPOJHUTAX, B ra3ax, B Bakyyme. IIpaBuma
6e30macHOCTH IIpu paboTe C HICTOYHUKAMH IEKTPHICCKOTO HATIPSLKCHHUS.
JlaGopatopHslil MPakTUKYM

8 I[Mouemy MarHurt ectb MaruuT?
Hcropust oTKphITHsS MarHMTHBIX sABileHUM. Komnac, ero ucrnonb3oBaHUE.
[Ipupona maruetusma.
MarnutHoe mnone 3eMnd. MarHuTHOe TI0Jie TIOCTOSIHHOI'O MarHWTa.
BzaumoneiictBue MarHuToB. [IpuMeHeHne MarHUTOB.
JlaGopatopHslil MPakTUKYM

9 DJIeKTPUYEeCTBO U MATHETH3M — «POAHS». JJIeKTPOMATHUTHbIE BOJIHBI.
MarnutHoe mosie Toka. OmbIT DpcTena. DIeKTpoOMarHWThl. JledcTBue
MarHuTHOTO I0JI Ha MPOBOJHUK ¢ TokoM. Cuna Amnepa. Cuna JlopeHua.
ONeKTPOABUTATEIND U €r0 MPUMEHEHHE.
OnextpomarHutHas wuHAykuua. IIpaBmwino Jlenna. CaMoMHIOyKuus.
Onextporenepartop. [lepeMeHHbIH TOK.
ONeKTpOMarHuTHbIE BOJIHBI u 150.¢ CBOIiCTBa. Nznyuenue
3JIEKTPOMArHUTHBIX BOJH.
[IpousBoacTBO M mepemayda 3JMeKTPOIHEPTHU. PaanocBsas3b, TeJIeBUICHHE,
COTOBAasI CBSI3b.
JlaGopaTopHsbIil MPakTUKyM

10 Mexannyeckasi cuCTeMa MHPAa. ACTPOHOMHUYecKHe HAOJII0IeH M.

[Tonesas xaptuna mupa. OnextpoH. dorton. Keantel. CtpoeHue atoma.
Pesepdopa. bop.

KBanToBast Mmexanuka. Jlazepsl. DeMeHTapHbIE YACTUIBI ¥ AHTHYACTHUIIBI.

Crpoenue Beenennoil. Crpoenune ConHeyHOH cucTeMbl. 3Be3HOe HEDO.




Hao0/roneHus 3a Be4epHUM HeOOM.

11 Kak paGoraer...?

Mexanuka. [IpoextHass pgesrensHOCTh. McTopus CcoO3MaHUST MAITUHBI
(npubopa), mpuHIUN ee AeUCTBUs, NpUMeHeHHe. HaklnoHHas MIOCKOCTb.
bnok. MscopyOka. ABTOMOOUIBHBIM crnupoMeTp. ['mapaBmuueckuii
nmogbeMHHK. Topmo3 B aBTOMOOWIe. BuUHT kopabns. BuHT camornera.
BerpsHo#i mBurarens. ['maporypOuna. [lomBommas nonka. Bapomerp.
ITynsBepusarop. ['urapa. I1areon. I'apmMoHB.

Moaekyasipaaa ¢usnka. [lapoBas TypOuna. JlBUratenb BHYTPEHHETO
cropanus. JluzenbHbli paBurarens. l'azoBas TypOuHa. PeakTHBHBIN
nBUrareib. Pakera.

dnexkTponuHamMuka. «['po3oBas  MammHa» ~ atMocdephl  3eMITH.
l'anpBanuyeckuii ameMeHT. Akkymynsatop. Juon. Tpansuctop. ABTOMAT
OCBELEHMsI. DJIEKTPOABUraTeNb MOCTOsIHHOTO Toka. [Ibutecoc. I'eneparop
MIOCTOSIHHOTO TOKa. ['eéHepaTrop NEepeMEeHHOIo TOKa. JJIEeKTPOIBUIATENb
moe3Jga Ha MarHuTHOW monaBecke. Mukpodon. [unamuk. Tenedos.
Pammonepenarauk. MoOwibHbli TenedoH. TemeBuzop. [lna3mMeHHBIH
MOHHMTOD.

KsanToBasg ¢usuka. Jlamna paHeBHoro csera. Jlasep. JlasepHbld
npourpeiBatenb.  JlazepHoe — opyxkwme.  @Dotoammapar.  I{udposoii
¢doroanmapar. Kamepa Bunbscona. Iluxnorpon. Komnaiinep. ATomHas
anekTpocTaHiys. ATomHas 6omba. JJo3umerp.

3amuTa NPpOEeKTOB, HAYYHO-NPAKTHYECKasi KOH(epeHus

IKCKYpCHSI HA MECTHYIO 3JIEKTPHYECKYI0 MOACTAHIUIO

12 CBeT Moii, 3epKajblie, CKAXKH. ..

Urto Takoe cBer? Ilpupoma cBera. Mcrounwkm cBera. JlyHHble U
CounHeuHble 3aTMEHUS.

3epkana. JIunzpl. «CiiomanHas» noxkay. Onrtuueckue cucreMsl. Pagyra u
mupax. ['ma3 kak ontudeckas cucrema. JlanbHO30pKoCTh. BiM3opykocTh.
I'maza GpaTheB Hammx MeHbIINX. Jlucnepcus ceera. Pagyra.

JlaGopaTopHbIe padoThl, IKCIEPUMEHTHI, HAOJIIOIEHUSI:
Tema 1:

e  HM3MepeHHe IOTHOCTH KUJKOCTH IO ee 00beMy U Macce;
L] H3Mepe1-me IJIOTHOCTH MbLIA,
®  U3MEpEHUE BPEMEHH MEXIY yJapaMH ITyJibCca;

Tema 2:

e  H3y4YeHHE CBOOOHOTO MaJCHUS TET;

e U3y4deHHe aeicTBud 3akoHa [Tackans;

e  CO3JIaHHUE rajJbBaHUYECKOTO DJICMCHTA;
Tema 3:

e m3MepeHHue aTMOC(HEPHOTO JIABJICHUS;

e cpaBHeHHE CKOpocTH MU(D(DY3UU B BOJE U APYTHX KUIKOCTSX;

®  ONBITHI 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJIAPHOT'O PUTSHKEHUS;
Tema 4:




e  OmpejelieHue yAeIbHON TeII0EMKOCTH BOIbI, TBEPAOIO Tea;
e  M3YYCHHE 3aBUCUMOCTH BPEMEHH IIyMa Iepe]l KUTICHHEM OT MacChl BOJBI ¥ HAJTMYUS PUMECEH;
e  omnpejeNieHUe BIaXKHOCTH BO3/1yXa; BhIpallldBaHUE KPUCTaJlIa IOBAPEHHOM COJY;

Tema 5:

e  OMNpEeNIeHNE YacTOThl, JJIMHBI U aMIUTUTYbI BOJTHBI HA IOBEPXHOCTH BOJIBI;
e  CO37aHMeE MONEPEYHON U MPOIOIBLHON BOJIHBI;
Tema 6:

L] Ha6J'I}0IICHI/Ie 3a 3By7~laHI/IeM My3LIKaJ'II)HOFO I/IHCprMeHTa, nony‘{eHHe BBICOKHX W HU3KHUX TOHOB,
e  HaOJIOJIEHHE 3BYKOBOTO PE30HAHCA,;
Tema 7:

e  JCCIIeIOBAaHME NTPOBOJUMOCTH BEIIECTB;
e  H3MepeHHe PabOThI U MOIIHOCTHU IEKTPHUECKOT0 TOKA AIEKTPUIECKOTO YalHNKa,
o onpegenenue KIIJI neutecoca;

Tema 8:

e  MOJIyY€HUE KApTUHBI MATHUTHOTO TOJI TOCTOSIHHBIX MarHUTOB;
e  O0HapyXCHHE MarHUTHOTO TIOJIS 3eMJTH;
Tema 9:

e cOOpKa 3IIEKTPOMArHuTa;
e cOOpKa 3JIEKTPOABHUraTENS TIOCTOSHHOTO TOKA (Ha MOJICIH);
e OOHapyXeHHE MarHMTHOTO TIOJIA TPOBOJAHMKA C TOKOM; HaOMIoJeHHe 3a pPaboToil reHepaTopa
AIIEKTPUIECKOTO TOKA;
Tema 10:

e  HaOJIOJICHHE 32 BEYCPHUM 3BE3IHBIM HEOOM;
e O0OHapyXeHHE COOCTBCHHBIX JBYKEHHM JIYHBI;
Tema 11:

e 3amuTa IpOEKTOB
e  DKCKypCHS Ha MECTHYIO 3JIEKTPUUYECKYIO MOJICTAHIIUIO
Tema 12:

e  HaOJIOJIcHUE U3MEHEHHE JraMeTpa 3padka, alalTallid 1 aKKOMO/IAIliH IJ1a3a;
e  ONpeJeNieHUue ONTHYECKON CHIIbI TMH3BI.

JlemoHcTpariu, HaOJIOJCHUS, HCCIICAOBAHUS PACCUUTAHBI HA HCIOJH30BAHUE TUIIOBOTO OOOPYIOBAHUS
kabuHeTa QU3NKH

Cooeporcanue npozpammol
1. Mertoabl u3mepennst GU3NYECKUX BeJTUYHH.

OCHOBHBIC ¥ TIPOW3BONHBIC (U3MUECKHE BEIHYMHBI M WX W3MEpPeHHsA. MexIyHapomHas CHCTeMa
u3MepeHnid. AOCOJIOTHBIE W OTHOCHUTEIBHBIC IOTPEITHOCTH TMPSIMBIX U3MepeHud. HHCTpyMeHTanbHBIE U
OTCYETHBIC TOTPEIIHOCTH. BBIOOp MeToja W3MEpeHHsT W U3MEPHUTENBHBIX NpHOOpoB. CrmocoObl KOHTPOJIS
pe3ylnbTaToB M3MEpeHUi. 3amuch pe3ynbTaroB u3MepeHuit. Tabmunbl u rpadukm. OOpaboTka pe3yabTaToB
u3MepeHnid. Mepbl 6€30I1aCHOCTH TPH MPOBEICHUH YKCIIEPUMEHTA

1. Kak gesanuch oOTKpbITHS B pu3uke?

3HaKOMCTBO C MCTOpHEH BaXHEHWIINX HAYYHBIX OTKPHITHH B (u3nke. HobeneBckue naypeats! Mo (u3MKe.
OnbITEl ¥ 3KCIEPUMEHTHI, Kakue BIepBble NpoBoawin Apxumen, Namuneit, Toppuuemnu, Ilackans, Heroton,
l'aneBanu, BoneTa, AMmiep, OMm, @apaneil. Hayka ¢usnka na cmyx0Oe uenoBeka. Hayka u TeXHHUECKHI porpecc.

1. M3 4ero Bce cocTour?

Ox yx 31TH Mojekyisl. OTKyaa Bce B3sj1ock? 3emiis, BOAa, BO3AYX M OroHb. OCHOBHBIE MOJOXEHUSA
MOJICKYIIIPHO-KHHETHYeCKOW Teopuu. bpoyHoBckoe nBmkenue. Juddysus. Monekymspreie cuisl. TBepmoe,
JKHIIKOE, Ta3000pa3Hoe U IJIa3MEHHOE cocTosHUE. ATOMHAs cTpykTypa. KommdecTBo BemecTsa.

1. TenjoBble paHTA3UM.

Hctounuku teria. Termo pabotaer. Temmoemkocts. ®a3wl BemecTBa. Vcnapenue, kumeHue. BiraxxHOCTh
Bo3ayxa. [loBEepXHOCTHOE HaTsDKEHHe, cMaduBaHue, KpaeBod yroi. TemnoBoe pacmupenue. IlnaBnenue,
KpHucTanu3aiys. AMop(hHBIC Tea.



1. BoJHbI 00JibLINE H MaJIeHBKHE.

OcHoOBHbIE TapaMeTpbl KosiebaTenbHbIX MpolieccoB. Buasl BomH. Pasza kosebaHuii. MexaHUUECKUE
konebanus. PPOHT BOJNHBI. DHEPrusi MeXaHW4ecKux KojeOaHuil. BoiHyxaeHHble KonebaHusA. 3aTyxaroliue
koseOanwus. 3emuerpsicenns. [lynamu. Boxabl-rurantsl. [IpunuBel 1 oTMBLL. B3peiBHAs BostHa. Pesonanc. Cmepu
B OYTBUTKE MUHEPAILHON BOAEI.

1. 3araaku 3BYyKa.

Ucrounnku 3Byka. [lpmemHnkn 3Byka. MHdpasByk. YmprpasByk. 3Byk paboraer. DXo. 3amuch 3BYyKa.
I'apmonnueckue KoneGaHus, My3bIKaIbHbIE 3BYKH, ITyMbl. My3bIKaJIbHbIE HHCTPYMEHTHL. DKOJIOTHS 3BYKA.

1. 3araaku IJEKTpU1ieCTBA. KOl.llKl/l, HCKPbI, MOJIHUH.

Onexrtpusanus. Turel MoiHuA. Bumer 3apsinoB. BzaumonelictBue. Pabora snekrpodopHOi MalvHBL
[IpoBogHUKH, AUAIEKTPHUKH, MOIYIPOBOAHUKH. UTO Takoe anektpuyeckuil Tok? Mctounmkm Toka. [leicTBust
3MeKTpUdecKoro Toka. Cuna Toka, HalpsDKEHUE, COMPOTUBICHUE. DIEKTPUUECKUE LeNH. DIEKTPUUECKUN TOK B
3MEKTPOJINTAX, B Taszax, B BakyyMme. llpaBuma Oe3omacHOCTH mpu paboTe € HUCTOUHHKAMHU 3JIEKTPUYECKOrO
HaIpPsHKEHUS.

1. Iloyemy MarHuT ecTb MarHMT?

Hcropus OTKpbITHA MarHUTHbIX sBieHuid. Kommac, ero wucnons3oBanue. Ilpupoma marsHetusma.
MarnautHoe mone 3emiid. MarHUTHOE MoJie TIOCTOSIHHOTO MarHuTa. BiammoneiictBue mMarnutoB. [IpumMeHeHue
MarHuTOB.

1. 3J'IEKTp]/I‘leCTBO U MAarHeTusM — «poaHs». aﬂeKTPOMaFHI/ITHLIe BOJIHBI.

MarnutHoe mone Toka. OneIT Opcrena. IaeKTpoMarHuThel. JleficTBre MarHUTHOTO TIOJST HA TTPOBOAHUK C
tokoM. Cuma Ammepa. Cuna JlopeHnia. DeKTpoABUraTeNlb U €r0 MpUMEHEHHE. DIEKTPOMArHUTHAS WHIYKITUS.
IIpaBuio Jlenna. Camounaykuusi. DnexTporeHepatop. llepeMeHHBIH TOK. DJNEKTpPOMArHUTHBIE BOJIHBI M UX
cBoiicTBa. M3iyueHHe »IIEKTPOMArHWTHBIX BOJH. [IpoM3BOACTBO W mepenava 3JEKTPO3HEPTHUU. Paauocsssb,
TEJIEBUICHIE, COTOBASI CBS3b.

1. Mexanuuyeckasi cuCTeMa MHPa. ACTPOHOMUYECKHE HAOIIOIeHHS.

[onesast kaptuna mupa. Dnekrpor. @oron. Keantel. Ctpoenne aroma. Pesepdopa. bop. KBanToas mexanmka.
Jlazepbl. DnemenTtapHble yacTuilbl M aHThdacTuibl. CtpoeHue Bceenennoil. Ctpoenne CONHEYHON CHUCTEMBI.
3Be3aHoe HeDO.

1. Kak padoraer...?

Mexanuka. [IpoextHas nestenbHOCTh. VcTOopHs co3laHus MaliuHbl (TIpuOopa), NPHHIWI ee JIECHCTBUS,
npuMeHenre. HakimoHHas TtutockocTh. biok. MscopyOka. ABTOMOOWJIBHBIN crmmoMeTp. [wapaBIudeckuid
noxbeMHUK. Topmo3 B aBTomoOwmiie. Bunt kopabns. Bunt camonera. BerpsHol neuratens. ['mapoTypOuHa.
ITonBoanas joaka. bapomerp. ITyneBepusartop. ['urapa. [Tatedon. ["apmoHs.

Mouexyasipuas ¢usuka. [lapoBas TypOuna. JlBurateiab BHYTpEHHEro cropaHus. J(M3eNbHBIH JBHTATEIb.
I'a3oBas TypOuna. PeakTuBHbI qBUraTens. Pakera.

daexrponunamMuka. «['po3oBas ManmmHay atMocdepsl 3emin. [ampBaHIYIeCKUi deMeHT. AKKyMyssiTop. Juon.
Tpan3zucTop. ABTOMAaT OCBEILEHUs. DJIEKTPOABUraTesb MOCTOSIHHOro Toka. Ileuiecoc. I'eneparop mocTossHHOTO
ToKa. ['eHepaTop mepeMEeHHOro ToKa. DJIEKTPOABUTATENh IT0e3/1a Ha MAarHUTHOU NoaBecke. MukpodoH. [InHaMuK.
Tenedon. Pagnonepenarank. MoOmibHEIH TenedoH. TeneBuzop. [11a3MeHHBII MOHUTOP.

KBantoBas ¢usuka. Jlamna paaeBHoro cBeta. Jlazep. Jlazepuerii mpourpeiBatens. JlazepHoe opyxue.
®otoanmapar. Ludposoit poroammnapar. Kamepa Bunbcona. Luxiorpon. Kommaiinep. AToMHas 31€KTPOCTaAHITHS.
AtomHas 6om0a. JlozumeTp.

1. Cgser moii, 3epkaJjiblie, CKaXKHU. ..

Uro Takoe cser? Ilpuponma ceera. Mcrounuku ceera. Jlynuele u ConHeuHble 3aTMEHMs. 3epkana. JIMH3BIL
«CnomMaHHas» n0xka. OnTudeckue cucteMsl. Pagyra u Mupax. ['na3 kak ontudeckas cucrema. JaabHO30pPKOCTb.
Brmuzopykocts. ['ma3a OparbeB Hammx MeHbIHX. Jucnepcns ceera. Pamyra.



Hugpopmayuonno-memoouueckoe obecneuenue

Oo6opynoBanue: «Todka poctay

IIporpammel (hakynbTaTUBHBIX KypcoB 1o ¢usuke (24), MockBa «IIpocBemieHue.

M.E. TynpunHCKHH «3aHUMAaTEIbHbBIE 3a1a4i-T1apaOKChl H COPHU3MBI.

A.E. Mapon «/lunaktuueckuii Matepuai-/-8 kiacey; «3afiaHus M0 GU3HUKe».

B.A. Bypos, A.l1. IBaHOB «®poHTaNBHBIC 3KCTIEPUMEHTAIBHBIC 3aJaHusI 10 (hrU3HKe-7-8 Kiraccy.
S1LU. Tlepenpman «3anuMatenbHas ¢pusukay (1-29).

M.U Bnynos «becensl mo ¢puznkey.

A.C. EHoxoBUY « CrIpaBOYHHK 110 (PU3UKE ¥ TEXHUKEY.

W.N. Onpanckuii «Xouy craTh KymuOuHbIM».

JL.O. T'enpenmireitn, A.A. Kupuk, I.M. T'enbrar «3agaun mo ¢usuke Ajii OCHOBHOW MIKONBI», M.,
MNJIEKCA;

B.U. Jlykammk «®Pusnueckas omummuana», M., [IPOCBEILIEHUE,;

B.T. Ocpkuna <«3amaHus s TOATOTOBKM K  onumnuamaMm. @Owusmka. ActpoHomus. 9-11
kimacey,Bonrorpan, YUUTEJID;

B.C. bnaromapos «BrekitaccHast paboTta B mkose B cooTBetcTBun ¢ ®I'OCy»,Bonrorpan, YUUTEJID;
0.®. Kabapaun «Braeypounas pabota no ¢usukey, M., [IPOCBEIIEHUE;

10. B. lllepbakoBa «3anumarenbHas (U3MKa Ha YPOKAaX W BHEKJIACCHBIX MEPONPHUATHIX 7-9 Kiace», M.,
T'JIOBYC;

JLLA. T'opnoBa «HeTpaauiuoHHble ypoKH, BHEYpOouHble MeponpusaTus» Mocksa, BAKO;
H.. 3opun. DnekTuBHLIN Kypc «neMeHTsl bnoduznkn»,M., BAKO;

dmudeckas cmekainka. M., OMET'A;

Bbubmmoreuka «KKBAHT»;

A W. Camoitnenko «Kpoccopas o ¢pusukey, M., IIKOJIA-ITPECC;
Hayuano-meToaudeckunii sxypHai «®Pusnka B mkose», 2008-2015;

JLJ. Jlannay, A.W. Kuraiiroponckuit «®usuka ais scex», M., [IPOCBEIIEHUE;

B.U. Enpkun «OpurnHanbsHbIe YpOKH (U3UKH M IpreMbl 00y4denus. HeoObrunble yueOHbIE MaTepHaibl
1o (pU3NKE»

CrnaiiioBble Ipe3eHTallMH YUUTEIS.
DnexTpoHHOE n31anue «BupryansHas mkona Kupuia u Medoaus» 7-8 knacc.

IIporpamma «XKuBas Gpusukay.



