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AHHOTAIUSA

B mikone ¢u3uka paccmaTpuBaeTcs Kak OJUH M3 MPEIMETOB, BBIMOIHSIOUIMX HE TOJIBKO
MO3HABATENbHYIO, HO Tak)K€ pa3BUBAIOIIYI0 M BOCHUTHIBAIOUIYI0 GyHKIUU. «Duszuka» —
CHCTEMOOOpa3yIomMii y4yeOHbIii TpeAMeT [uid NpeaAMeTHOH obnactu «EcTecTBeHHOHAYyYHBIE
MpeIMETh», MOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUN, U3yd4aeMbIX
XUMHUEH, OWoJoTHeH, acTpoHOMUeW W (u3mdeckoil reorpadueit. Mcmonp3oBaHME W aKTHBHOE
npUMeHeHHe (DU3MYECKHX 3HAHUM ONpeNeNwIo Xapakrep M OypHOe pa3BUTHE pPa3zHOOOpa3HBIX
TEXHOJIOTUH B cepe SHEePTeTUKH, TPAHCIIOPTa, OCBOEHHUSI KOCMOCA, MOJIyYeHHS HOBBIX MaTEpHUajIoB
C 3aJaHHBIMU CBoOMcTBaMH U Jp. be3 @usuku ObI0 OBl HEBO3ZMOXKHBIM CamoO MOSIBICHUE
MH(POPMALIMOHHBIX TEXHOJOTUH, JaBHHOOOpPAa3HOE pAa3BUTHE BBIYUCIMTENBHON TEXHUKU. B
KayecTBE INKOJBHOTO TMpenMeTa (u3WKa BHOCHT OCHOBHOM BKJIad B  (OPMHPOBAHUE
€CTECTBEHHOHAYYHOW KapTHHBI MHpa LIKOJIBHUKOB M TNPEAOCTaBiseT Haubosiee sCHble 00pasIibl
IIPUMEHEHUSI HAYYHOT'O METOJ1a MTO3HAHUS, TO €CTh CIoco0a MOJYyYEHHs JOCTOBEPHBIX 3HAHUN 00
okpyxaromeM Mupe. Hakonen ¢usuka — 3TO NOpeaMeT, KOTOpbI Hapaay ¢ JpYrUMH
€CTECTBEHHOHAYYHBIMU  MpEeIMETaMH, JOJDKEH JaTh IIKOJIbHHKAM TpeacTaBieHue o0
YBJIEKATEJIbHOCTH HAyYHOTO MCCIEAOBAHUS M PAJOCTH CaMOCTOSITEIbHOTO OTKPBITUS HOBOTO
3HAHUS.

3aHATUS TPENCTABIICHBI B BHJE MPAKTHUECKUX M HKCIEPUMEHTAIBHBIX paboT. B ocHoBe
Kypca pa3HooOpa3HbIe SKCIIEPUMEHTHI U UCCle0BaHUs (PU3NUECKUX SBICHUI M 3aKOHOB, KOTOpHIE
MOTYT IIPOBECTHU 1101 PYKOBOACTBOM YUUTEJNI U CAMOCTOATENbHO oOyuaromuecs 13-15 ner.
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1. IlosicHUTEIBLHASA 3aIHMCKA

[Tporpamma (hakynbTaTHBHOTO Kypca MO HAIpPaBICHUIO OOIIEHHTEIUIEKTYalbHOE pa3BUTHE
JUYHOCTH «ODKCIEpUMEHTanbHasi (Qu3uKa» A 7 Kiacca sBISIETCS aBTOPCKOW MPOrpaMMOi,
paccuuTana Ha 34 yaca u pa3paboTaHa B COOTBETCTBUU C HOPMATUBHBIMU JIOKYMEHTAMU:

- ®denepanpubiii 3ak0H oT 29.12.2012 N 273-®3 "O6 obpazoBanuu B Poccuiickoii
Oenepanun";

- IlocranoBnenue I'J1aBHOrO TroOCyAapCTBEHHOrO caHuUTapHOro Bpada P® or
29.12.2010 Ne189 «O6 yrBepxaenun Canllun 2.4.2.2821-10 «CaHUTapHO-3MTHIEMHOIOTUUECKHE
TpeOOBaHUs K YCIOBHUSIM M OpraHu3aluy o0yueHus: B 0011e00pa30BaTeIbHBIX YUPEKICHUIX .

- [Ipuka3z MunuctepctBa oobpazoanust Poccuiickoit deneparuu ot 17 nexadbps 2010
Ne 1897 «O6 yrBepxaenun ®I'OC OOO».

- OcHoBHast oOpa3oBareibHas MpPOrpaMMa OCHOBHOTO 00mero oOpa3oBaHuUs
MYHHIIMIIAIBHOTO O0KETHOTO oOpa3oBaTenbHOoro yupexkaeHus MBOVY «Kanmamickas COIL
TykaeBckoro paiiona PecriyOnuku TarapcTas.

AKTYaJbHOCTb
@denepallbHbIl  TOCYAapCTBEHHBIM 00pa3oBaTENbHBIM CTaHAAPT OCHOBHOTO  OOIIETO

obpazoBanus (GI'OC OOQ) HanenwBaeT COBPEMEHHYIO IIKOJY HAa Pa3BUTHE HCCIIEIOBATEIBCKUX
YMEHUM O00y4aronuxcs, OpraHU3alMI0 IPOEKTHOM JeATENbHOCTH IIKOJIbHUKOB, HHTETPALIUIO
YPOUHBIX U BHEYPOUHBIX (popM paboThl. B mpoekTe KoHLENIMK pa3BUTHs 00pa3oBaHus 1O (PU3KKe
PaccMOTPEHbl TEOPETUYECKUE OCHOBBI, COJEpP)KAHUE, METOJbl M TEXHOJIOTUIO OpraHu3aluu
BHEYPOUHOM IIPOCKTHOM JEATEIBHOCTH YyYalluXCsl OCHOBHOM IIKOJIBI, HAIPABJICHHOW Ha
COBEPILLIECHCTBOBAHHUE HKCIIEPUMEHTATIbHOM COCTABIISIOIIEH IKOJIBHBIX YPOKOB (PU3HUKH.

Hcxons u3 unen HEeNpepbIBHOCTH €CTECTBEHHOHAYYHOro 00pa30BaHUS U OPUEHTUPYAICH Ha
CTPYKTYpPY COJAEpkaHMs IIKOJIbHOrO oOydeHus (u3MKe, NaHHBIM Kypc IO3BOJSET pealn30BaTh
MPUHLIMIT PAa3BUBAIOLIET0 OOYYEHHS] Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO IMOAX0Ja, KOTOPBI
MIO3BOJISIET PEAIN30BAaTh PA3BUTHE JMYHOCTH Y4Yalllerocs Ha OCHOBE OCBOEHMS YHHUBEPCAJIbHBIX
y4eOHBIX ACMCTBUM, TO3HAHUS U OCBOEHUS MUpA.

OOpazoBatenbHasl JESITENbHOCTh U y4eOHOE COTPYAHHMYECTBO B XOJA€ H3Y4YEHHs Kypca
CIIY’)KUT JIOCTHKEHUIO IIeJIel JINYHOCTHOTO U COLMAJIbHOIO pa3BUTHUS oOydaromuxcs. B xoze ero
M3y4YeHHs] OHM BOBJIEKAIOTCSI BO BCE JTalbl HAyYyHOI'O MO3HAHUS: OT HAOMIONEHUS SBICHUHA M UX
OMIIMPHUUYECKOTO HUCCIEIOBaHUS 1O BBIABIKEHUS THUIOTE3 M DKCIEPUMEHTAIbHOM IPOBEPKH
TEOPETUYECKUX BBIBOJIOB.

N3ydyeHne Kypca IMO3BOJISET OCBOMTH 3KCIIEPUMEHTAJIbHBIE METO/bl MO3HAHUS SBIICHUH,
U3ydyaeMbIX B Kypce (QU3MKH B 7 Kjacca, NMPUMEHATh IOJy4YEHHbIE 3HAHUSA B IPEIMETHBIX
OJIMMIINA/AX U KOHKYpCaXx.

Kypc 3HaKOMUT ydamuxcsi ¢ MHOTOYHMCIICHHBIMU SIBJICHUSAMHU (PU3UKH 4Yepe3 HalOIIoIeHus,
AKCIIEPUMEHTHI, MojenupoBaHue. [IporpamMma kypca HampaBieHa Ha MOBBIIIEHHE HMHTEpeca K
¢uszuke u crnocoOCTBYeT JIydllleMy YCBOGHHIO MaTepHuaja, Ha CO3JaHHE YCIOBUH JUIs
CaMOCTOSITEJIbHOM TBOPYECKOW JEATEIBHOCTH yYalllUXCs, HA pa3BUTHE MHTEpECA K MPaKTUYECKON
NesITeIbHOCTH Ha MaTepualie yBJIeKaTeIbHbIX OMBITOB U AKCIIEPUMEHTAIBHBIX PadoT.

[TockonbKy HaOMIOAEHUS M OMbBITHI SIBJISIFOTCS MCTOYHUKAMU 3HAHUI O MPUPOJIE, YUEHUKH
BBICTYNAIOT B pOJIM (DU3MKOB-UCcIenoBaTeaeid. BhINOIHEHnE CaMOCTOSATENBHBIX MPAKTUYECKUX
pabor oOecrmeunBaeT CBsA3b (DUBUYECKOIO OHKCIEPUMEHTA C HU3YYaeMbIM TEOPETHUYECKUM
MaTepUajIoM, 4TO MO3BOJISET JIETAM, CaMOCTOSATEIbHO JeJIaTh 0000IIEHHS U BHIBO/IBI.



Jlornka monxayu Marepuajla B IporpaMMe BBICTPOGHAa  OT HaONIOCHUS W aHalIu3a
OKPY’KaIOIKX SIBJIEHUH K BBIBO/IAM U 3HAHUSM Yepe3 IKCIIEPUMEHTAIBHYIO IPOBEPKY 3aKOHOB.

B pabore c nmaHHBIM COAEp)KaHUEM BO3MOXKHBI BHJIBI JESITEIBHOCTH: (DPOHTAIBHBINA
SKCIEPUMEHT, JlabopaTtopHas paboTra M MojaenupoBaHue. YueOHOe HccienoBanue. B mporecce
HAy4YHOT'O HMCCJIEIOBAaHUs y4yalluecs BOBJICUEHBI B JIEATEIbHOCTh, KOTOPAsl BOCIPOU3BOIUT paboTy
YUEHBIX: T.€. KaK AYMAalOT M 4YTO JENal0T y4YEHbIe NpU IMPUHATHUM PELICHUMN, HampuMep, Kak
(GbopMyIHPYIOT BOIIPOCH M TUIAHUPYIOT XOJ UCCIeN0BaHUA. MOIeIMPOBAaHUE - 3TO JIEATEIBHOCTD,
B KOTOPO# ydaluecs CTposIT MpeacTaBieHue (MO/1eb) KOHLEIUU WM 00BEKTa.

[Ipn wu3ydeHMHM Kypca ydalluecs BBIIOJHAIOT  JOMAIIHME MpPaKTHUYECKUe 3aJaHus,
SKCIIEPUMEHTAJIbHBIE PAa0OThI, MOJCIUPYIOT MPUOOPHI IJIs1 IEMOHCTPALUU SIBJICHUM U TPOBEIACHHUS
nabopaTopHOTO IKcrepuMenTa. Jlojsi caMOCTOATENbHOM paboThl ydeHHKa B paboTe MO JTaHHOMY
Kypcy — BpeMs, KOrJla OH MOXXET IMpOSBUTh MHUIIMATUBY — COCTaBISiET TPU YETBEPTH Kypca.
Matepuan crpynnupoBaH o rojam o0y4eHus U OJIOKaM.

[IpomexyTouHas aTTecTalus MPoBOAUTCA B (hOpMe 3a4€THOM IKCIIEPUMEHTAIBHOI pabOTHI.
B koHie roga 3ammra MpoeKkTa MpeaycMaTpUBAaeT CO3/aHHUE MPOEKTHOTO NPOAYKTa - «IIpudop
CBOMMH PYKaMU».

HoBusna.

BaxuelmuM BONPOCOM AMIAKTHUKU (U3UKU SIBISIETCS BOMPOC O TOM, YTO MMEHHO H3Y4YaloT
HIKOJIbHUKH, OCBAaNBasl IIKOJIbHYIO PU3UKY?
MHorue neiaroru CUuTaroT, YTO 00y4Jarolecs yCBauBalOT TaK Ha3bIBa€Mble OCHOBBI HayK, TO €CTh
3HaHUS O NPUpPOJE, YXe H3BecTHble ¢u3nueckoil Hayke. Ho HayuyHble 3HaHMA O (PU3MUECKUX
00BEKTaxX W SBICHHUSX CHCTEMATH3MPOBAHBI B HAay4HOH Teopuu. OTCIOJa NENAlOT BBIBOA, YTO B
IIKOJIE HYKHO H3yuyaTb, INIaBHBIM 00pa3zoM, ¢uszuueckue teopuu. HenmocraTok 3Toro moaxona
COCTOUT B TOM, YTO IPU €ro peaju3aliy B MPaKTUKe 0OyuyeHHs OT (PU3UKU OCTAETCs JIMIIb OJHA
Teopus, aAANTHPOBaHHASA K YPOBHIO oOydaromuxcsi. Ho HayuuTs ¢pusrke 0e3 OnbITOB HEBO3MOXKHO,
Tak Kak (pu3Mka — Hayka sKcrepuMeHTalbHas. [1o3TOMy B KOHLENIIMM OCHOB HAayK Y4eOHBIH
HKCHEPUMEHT 0053aTeNbHO NPUCYTCTBYET, HO Ha BTOPOCTENEHHBIX pOJAX, Kak HEOoOXoaumas
WUTIOCTpalMs MOJIOKEeHUH ¢u3nyeckoil Teopuu. IloaTomy naHHbIM (akyabTaTUBHBIA Kypc
MIO3BOJISIET OCYIIECTBIATH APYrOoW MOAXOJ, KOTOPHIM 3aKJIIOYaeTCsi B TOM, YTO B IIKOJE HYKHO
u3yyaThb HE TOTOBBIE 3HAHUS O (PU3UUECKUX SIBICHUSIX, & CaMM SIBIICHHUS CpPEJCTBAMH, KOTOpHIE
JNOCTYNHbI oOydaromuMcsi. MHBIMM clioOBamMM, WIKOJIBHUKH, MOJB3YSCh 3HAHUAMU U METOAO0M
COBpPEMEHHOW (hr3MyYecKoil HayKd, COBMECTHO C YUYHUTENEeM JIOJDKHBI HMCCIENOBaTh (PU3NYECKHE
SBJICHUS. U cO37aBaTh (U3NYECKUE TEOPUH, OOBSACHSIIOIIME STH SIBICHUS U NPEICKa3bIBAIOLIHNE
HOBBIE.
B. T'. PazymoBckuii o comepxanuu (U3NUECKOro 00pa3oBaHuUs B IIKoJie MUcal Tak: «OO0bEKTOM
n3ydyeHus GU3MKH, KaKk U BCEX €CTECTBEHHBIX HayK, SIBISIETCA HE YYEOHUK U cojepiKalluecs B HeM
(bopMyIHPOBKH U (HOPMYIIBL, @ SIBICHUS IPUPOJIBL, U 1IeTbI0 00yUeHHs SBIISIOTCS HE TOJIBKO 3HAHUS
U YMEHHUs pelaTh 33/Jayd MO 3aJaHHBIM JaHHBIM, a MPUOOPETEHHBIH OIBIT CaMOCTOSTEIbHON
M03HABATEIBHON M TBOPUECKOH neaTenbHOoCTH. [loaToMy B cofepkaHue MIKOIBHOrO 00pa3oBaHUS
JOJDKHBI BXOJIUTh HE TOJIBKO Ba)KHEHININE OTKPBITUS SABJICHUNA M 3aKOHOB MPHUPOJIbI, HO U CIIOCOOBI,
KOTOPBIMM OHH OBIIM JOCTUTHYTHI, W HAaKOIUICHHBIH ONBIT HAy4YHBIX HCCIEIOBaHUI B
HCTOPUYECKOM Pa3BUTUU HAYKU.
Wznoxxenne BeOETCS HETPAJUIMOHHO — OMNBIT M JKCHEPUMEHT SBISIOTCS OCHOBHBIM
CpeACTBaM IOJayd MaTepuana. bosplias 4YacTe 3aHATUH  yOENEHO OKCIEPUMEHTY U
MOJIETTMPOBAHUIO. DKCIEpPUMEHTalbHasl 4acTh NporpaMmbl Oa3upyeTcs Ha HCCIEN0BATEIbCKOM



METOJIe, YTO MO3BOJISET Pa3BUBATh MBICIUTEIBHYIO AEATEIBHOCTh (AaHAJIM3, CHHTE3, CpPaBHEHHE,
00001eHme, KiaccCupuKaIuio 1 ap.)

Mertoponorndyeckas OCHOBAa MpPOTpamMMbl Oa3MpyeTcsi Ha JMYHOCTHO-OPUEHTHPOBAHHOM
CHCTEMHO-/ICATEIIbBHOCTHOM TOAXO0JIE ¢ YY4ETOM BO3pACTHBIX OCOOEHHOCTEH oOydaromuxcsil3-15
JeT.

OcHOBOMOMNAraroIye MPUHIUITBI 00yIEeHUS:

. 3n0poBrecOeperaroiiee 00yueHue;

. [IpeeMCTBEHHOCTh B O0y4YCHHU;

. WuTerpamnus ¢ IpyruMu MpeaMeTaMu;
. Hayunocts.

Llenb: OCMBICICHME U pacHIMpPEeHHE JIMYHOITO OIbITa OO0ydarolmuxca B 00JacTH
€CTECTBO3HAHUS, [IPUYUYEHHE K HAyYHOMY [TO3HAHUIO MHUPa, Pa3BUTHE y 00Y4aIOIIUXCSI MHTEepeca K
U3y4eHHI0 (U3MKM U TOJrOTOBKA MX K CHCTEMAaTHUECKOMY, YINIyOJNEHHOMY H3Y4EHMIO Kypca
bu3uKy.

3agaun o0pa3oBaTeNbHBIE: CIIOCOOCTBOBATh CO3JAHUIO YCIOBUH m1d (opmupoBaHus

MEPBOHAYAIBHBIX TPEACTABICHUN O (PM3WYECKON CYIIHOCTH SIBJICHUH TPUPOABI (MEXaHWYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX), O3HAKOMHUTb OOYYArOIIMXCS C NPOCTEHIIMMHU MEXaHU3MaMU M
YBIIEKATEIbHO-TIO3HABATEIHPHBIMHA OIBITAMH, B OCHOBE KOTOPBIX JIEKaT (DU3UYECKHE 3aKOHBI,
PaCKpBITh 3aKOHOMEPHOCTH HAOII01aeMBbIX SBJICHHIA, NX TPAKTUIECKOE TPUMEHEHHE.

3ajgaun pa3BUBAIOINE: Pa3BUBATh ~ BHUMAaHUE,  yMEHHUE Ha0JI01aTh
¢bu3nyeckue sBIEHUS, IPOBOJAUTH MPOCTEHIINE €CTECTBEHHOHAYUHBIE SKCIIEPUMEHTHI,
COIOCTABIIATH AKCIICPUMEHTAIBHBIE U TEOPETHUECKUE 3HAHUS C OObEKTUBHBIMU PEATUSIMH JKU3HU.

3anauu BOCHHUTATEIbHBIE: CIIOCOOCTBOBATh  (hOPMUPOBAHUIO YBaXXUTEILHOTO
U 100pOKeNnaTeIbHOTO OTHOILICHUS K JPYroMy 4eJIOBEKY, €r0 MHEHHUIO; pa3BUBATh MOTHBAINIO K
0OyUYEHUIO U IIeJIEHANIPABIIEHHON [T03HABATEIbHOMN 1E€ATEIbHOCTH.

MOHHUTOPHUHT OCBOEHMS IPOrPaMMEI 6aSI/IDVCTCH Ha:

. METOJax TICUXO0JIOTO-TIEJITaTOTHYECKON JTUArHOCTUKHU (HAOII0/IeHHE,
aHKETHPOBaHME, COOECEI0BAHNUE);
® METOAC KOHTpOJ'Iﬂ 158 CaMOKOHTpOJUI BBITTOJIHCHU A
TBOPUECKUX  3aJaHUH, MPAKTUYECKUX PadOT.
Me:xknpeaMeTHble CBSI3U MPOrpaMmbl (paKkyIbTATUBHOIO Kypca

[TporpamMmma QaxkymbTaTHBHOTO  Kypca «DKCIEpUMEHTATbHAS (1117163710
HOCHT KOMIUIEKCHBIN XapaKTep, YTO OTPAKEHO B MEKIPEIMETHBIX CBSI3X, C TAKUMU YUCOHBIMU
JAUCHUIINIMHAMH, KaK I/IH(bOpMaTI/IKa, MareMaTuka.

2. [Inanupyemble pe3yJbTAThl OCBOEHHUS MPOrpaMMbl «IKCIEPUMEHTAIbHAS
Ppuszuxa»

B mpomnecce oOyuenus y oOydaromuxcst (GOpMUPYIOTCS TO3HABATEIbHBIC, TUYHOCTHBIE,
perysTHBHBIC, KOMMYHUKATHBHBIC YHUBEPCATIbHBIC YICOHBIC JEHCTBUS.

JIMYHOCTHBIMHM  pe3yJIibTATAMU TIPOTrpamMMbl  (DaKyJIBTATUBHOTO Kypca  SIBIISETCA
(dhopMUpOBaHUE CIETYIOIINX KOMIETCHIINN:

> c(hOpPMHUPOBAHHOCTh TTO3HABATENIBHBIX WHTEPECOB,  HMHTEJUIEKTYaJbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH ydalinuxcs;

> yOeXJIEHHOCTh B BO3MOXKHOCTH MO3HAHUS TIPUPOJIBI, B HEOOXOIUMOCTH Pa3yMHOTO
HCIIOJIb30BAHMS JOCTMIKEHUM HAyKH W TEXHOJOTHM JUISl JAJIbHEWILIErO Pa3BUTHUS YEIOBEYECKOTO



o0IlIecTBa, YBaXEHHE K TBOPLIAM HAyKM M TEXHUKH, OTHOLIEHHWE K (HU3UKE KaK DJIEMEHTY
00111e4eTIOBEYECKON KYIbTYPHI;

> CaMOCTOSITENILHOCTh B IPHOOPETEHUN HOBBIX 3HAHUN U MPAKTHYECKUX YMEHUH;

> TOTOBHOCTb K BBIOOPY JKM3HEHHOIO MYTH B COOTBETCTBHH C COOCTBEHHBIMH
MHTEPECAMU U BO3MOYKHOCTSIMU;

> MOTHBaIUs 00pa30BaTEILHON NEATENFHOCTH HIKOJIHHUKOB HAa OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOIO NTOAX0/A;

> (GbopMHpOBaHHE LIEHHOCTHBIX OTHOLIEHMH Jpyr K Jpyry, YYMTENI0, aBTOpam
OTKPBITUI U N300pETEHH, pe3ylibTaTaM 00 yUCHHS.

MeTtanpeAMeTHBIMH Ppe3yJbTaTaMH TPOTPaMMBbl  (aKyJIbTATUBHOTO Kypca SBISETCS

(bopmMHpOBaHKE CIEAYIOMINX YHUBEpCATbHBIX yueOHbIX neiictuil (YVY/]): PeryasituBubie YY1

> Omnpenensats U GOPMYITHPOBATH 1€ AEATEIBHOCTH.
CraButh yueOHYyIO 3a/1a9y.
Y4UTbCS COCTABIIATH IUIAH U ONPEAEIIATH IOCIEN0BATEIBHOCTD IEHCTBUM.
VY4uThCS BBICKA3bIBaTh CBOE MPEANOI0KEHNE (TUIIOTE3y) HA OCHOBE HAOIOCHUH.
VYuuthcs paboTaTh N0 NPEAIOKEHHOMY IUIaHY.
VY4uThCS caMOCTOSTENBHO (POPMYJINPOBATH MPOOJIEMY U IYTH MOMCKA PEILICHHUS.
CocTaBiATh CaMOCTOSTENBHO IUIAH BBINOJIHEHHS SKCIIEPUMEHTA.

YVVVVYVYVYVYY

Y4uThCs OTIINYATh BEPHO BBIIIOJIHEHHOE 3a/1aHUE€ OT HEBEPHOTO.

> Y4UTbCSI COBMECTHO € YUYUTENIEM U APYTMMHU YYCHHMKaMH JaBaThb SMOLMOHAJIBHYIO
oLeHKy nesarenbHocTH Ilo3HaBaTenbHubie YY /I

> Jlo6GbIBaTh HOBBIE 3HAHUS: HAXOJIUTh OTBETHI HA BOIIPOCHI, UCIIOJIb3Ysl CXEMBIOIIOPHI,
1K, y4eOHBIi TeKCT, CBOM KU3HEHHBIN ONBIT U HHPOPMALIHIO, TIOTYIECHHYIO HA 3aHITHSX.

> [lepepabaTbiBaTh MONYYCHHYI0 HMH(OpPMAIMIO: [ENIaTh BBIBOJIBI B PpeE3yJbTaTe
COBMECTHOI paboThI BCeW IPYIIIBI.

> IIpeoOpa3oBbIBaTh HH(MOPMALIMIO U3 OAHON (GOPMBI B IPYTYIO: COCTABIISATh PACCKA3bI
Ha OCHOBE MPOCTEHIINX Mojenel (IMpeaIMEeTHBIX, PUCYHKOB, CXEMaTHUYECKHX DPHUCYHKOB, CXEM);
HaXOJUTh U (OPMYIMPOBATH PELIEHUE 3aJaul C MMOMOIIBIO MPOCTEHIINX MoOJIenel (IIpeIMEeTHBIX,
PUCYHKOB, CXEMaTUYECKUX PUCYHKOB).

Kommynukaruusie YY/I!

> YMeTh JOHECTH CBOIO MO3UIIMIO 0 APYTHX: 0(GOPMIISATH CBOIO MBIC/Ib B YCTHOM U
MMCbMEHHOW peun (Ha ypOBHE OJJHOTO MPEAIOKEHUS WM HEOOJIBIIOT0 TEKCTA).

> CrnymaTh ¥ IOHUMATh pedb IPYTrHX.

> CoBMeCTHO [10TOBapMBaThCsl O MpaBUiaxX OOIIEHHWS M TIOBEJIEHUS B IIKOJE U

CJIEJOBAThH UM.
> VY4uThCS BBIIOJIHATH PA3IUYHbIE POJIM B TpymIe (JIuJepa, UCIOTHUTENS, KPUTHUKA).
Os3nopoBuTebHBIE Pe3yabTATHI NPOrpaMMbl (paKyJIbTATHBHOIO Kypca:
> OCO3HAHHWE  y4YalIUMHCS TECHOMW CBS3M  4YeJNOBEKa C 3aKOHAMM IPUPOIBI,

HE00X0AUMOCTH 3a00Thl O CBOEM 3/I0pOBbE M BBIPAOOTKH (HOPM MOBENCHMS, KOTOPHIE MOMOTYT

n30eKaTh OMACHOCTH JJIS )KU3HU U 3/10POBbS;
> YMEHHE CHCTEMaTHYeCKH HaOIoJaTh 3a CBOMM (U3WYECKUM COCTOSHHEM,

BEJIMYMHON (PU3MUECKUX HArpy30K, JaHHBIMH MOHHUTOPHMHIA 3J0pOBbs (POCT, Macca Tena u Jp.),

MOKa3aTeIsIMH Pa3BUTHS OCHOBHBIX (DPM3WYECKMX KadyecTB (CHJIbI, OBICTPOTHI, BBIHOCIMUBOCTH,

KOOPAMHAIIMH, THOKOCTH).



[Ipu m3yyeHun kypca «IKcnepuMeHTalIbHas (U3MKa» B COOTBETCTBUM C TpeboBaHusmu DPI'OC
(bopMUPYIOTCS CIENYIONINE MPeMeTHbIE pe3yJIbTAThI:

> MpUOOpEeTEeHUE YIAIIUMUCS 3HAHUN O TUCKPETHOM CTPOSHUU BEIIECTBA,
MEXaHUYECKUX, TCIUIOBBIX, JICKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSX;

> OlMMcaHue U OOBSICHCHWE SIBJICHUW C WCIOIh30BAHHEM TIOMYyYCHHBIX 3HAHUU,
TpeOYyIOIMX  CO3/JaHUSI M HWCHOJB30BaHUSA  (U3MYECKUX  MOJAEJTCH, TBOPUECKUX U
MPAaKTUKOOPHUEHTUPOBAHHBIX 3a71a4;

> npuOOpEeTeHUEe yMEHHWI HaONI0NaTh TPUPOIHBIC SIBICHUS W BBIMNOJHATH OIIBITHI,
nabopaTopHble pabOThl U SKCIIEPUMEHTAIBHBIE UCCIIEIOBAHUS C NCIIOJIB30BAHUEM M3MEPHUTEIBHBIX
prOOPOB, IMIUPOKO MPUMEHAEMbBIX B TPAKTUYCCKOMN KU3HU;

> OCBOGHHUE TPUEMOB pabora ¢ WHQOpMaIer (U3NIECKOro COMEpiKaHUsI, BKIIIOUYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHSX (H3MKH; aHAIM3 M KPUTUYECKOE OIICHUBaHUC
uH(pOpMaINH;

> 3HAKOMCTBO  ydammxcs €O cdepamMu  NPOPECCHOHAIBHONH  JESATCIBLHOCTH,
CBSI3aHHBIMU C (DU3MKOH, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUSX
(bu3nuecKoil HayKu.
3. Conep:kaHue NporpaMmbl

Ne Pazgen Kosmuecr | XapakTepucTHKa 0CHOBHBIX DopMbI
NPOrpamMmbl BO 4aCOB BU/I0B 1€eATEJbHOCTH OpraHu3auuu
yYAIIHMXCH 3aHATHNA
1 | ®usuka— 1 OnuceiBaTh U3BECTHHIE UHAUBHUIyaJbHAS
JKCIIEPUMEHTAIIbH CBOIiCTBa Te, pabota; hpoHTATBHAS
ast HayKa COOTBETCTBYIOIINE UM paboTa;
BEJIMUMHBI U CITOCOOBI UX rpymnosast  (opma

U3MEpEeHUs; BEIOUpATh
HEO0OXOIUMBbIE U3MEPUTENbHBIE
puOOPEI, ONIPENEITh LIEHY
nenenusi. Habmromate u
OMHCHIBATh PUBNYECKUE
SIBJICHHUS, BHLICKA3bIBATh
TUTIOTE3bI U MPeIarath
CIOCOOBI UX MTPOBEPKHU.
CocTaBisITh IMCHbMEHHBIN
OTYET IO YKCIIEPUMEHTY.

paboTHI.




IlepBoHavasbHbIE
CBEJICHUs O
CTPOCHUHU
BELIECTBA

Habmonate 1 0OBSICHSITE U
MIPOBOANTH OMBITHI 11O
TEIJIOBOMY PACIIUPEHUIO TET,
OKpAITUBAHUIO KHUIKOCTH,
nuddy3un. BeIMOTHAT ONBITHI
10 OOHAPYKEHUIO CUIT
MOJICKYJISIPHOTO TMPUTSKESHHUS.
N3roraBiauBarh npocteime
npudopsl (M3roroieHue
npudopa AJi1 HaOI0ICHUS 1
nzydeHuss auddys3uu ra3oB u
JKUJIKOCTEH).

WH/IUBUyaIbHAS
pabora; ¢ppoHTaIBHAS
paborta;  rpymmoBas
(dhopma paboTHI.

B3aumoaelictBusa
TeI

Hab6mronaTte 1 0OBICHITE U
MIPOBOMTH OMBITHI 11O
U3YYCHHUIO PABHOMEPHOTO H
HEPABHOMEPHOTO JIBUKCHHSI,
CIJIBI TSDKECTH, BECA TEJIA, CHIIBI
VIIPYTOCTH M CHJIBI TPEHUSI.
[TpoBOAKTH IKCIIEPUMEHTHI TIO
W3YYCHHUIO HHEPITUH U
HHEPTHOCTH Te. M3MepsTh
pa3Mepbl MaJIbIX TEJI U TEJ
HEIPaBHILHON (POPMBI,

VHIUBUIyaJIbHAS
pabora; ppoHTaNBHAS
pabora;  rpymnmnoBas
(dhopma paboThI

IKCICPUMEHTAIBHO
OTIpEeNIeNsTh Maccy TeN
pa3HBIMU croco0amu.

BBIMONHATE  9KCIIEPUMEHT 110
3aJJaHHOMY  IUIaHy. Y METh
CaMOCTOSITEIIBHO BbIOMpATH
Heo0xoIuMoe 000py0BaHKE U
OIIHCHIBATH XOJ1 KCIIEPUMEHTA.
N3roraBnuBare  mpocrenmue
npuOopbI (mpubop JUTS
HaOJMIOEHUST W U3y4YeHHs
B3aUMOJICICTBUA Tel, MpUdop
JUIs HaOMIONEHUS U U3YYEHUs
MHEpIUH M HMHEPTHOCTH Tell,
npubop A HaOMIOAEHUS U
U3yYEHUS CHJIBI  TSDKECTH,
CHJIBI YIIPYTOCTH; NMPHOOp st
HaOJIOICHUS U U3YyUEHHs Beca
Tena, HEBECOMOCTH u
neperpysKu; KOHTAKTHBIH
JATYUK HEBECOMOCTH)




JlaBnenue
TBEPABIX TEJ,
JKUJTKOCTEH U
ra3oB

HabGmronate, O0O0OBACHATE U
MIPOBOUTH OTIBITHI
JEMOHCTPHUPYIOIINE
3aBUCUMOCTb JIaBJICHUS T'a3a OT
o0bemMa W  TeMIleparyphbl,
OMbBITBL,  JIEMOHCTPUPYIOILIUE
nepenavy JaBICHUS TBEPABIMU
TeJIaMu, KUAKOCTAMU U
razamu. Meroasl U3MEpEHHUs
aTMoc(epHOro aBICHMUS.
bapomerp, MaHOMETp.
W3roraBnuBarh npocTernimne
IPUOOPHI (moprHEeBOM
JKUJKOCTHBIN Hacoc, (oHTaH,
cudoH OOBIKHOBEHHBIH,
JaT4YUK  JABJICHUS, COCY]
TaHTaja, MOPIIHEBOM Hacoc,
THJIpaBIMYECKass  MAIHMHA,
BO3AYIIHBIA HACOC, MOJIEIb
Marjae0ypckux —MOJylIapui,
Kapre3unanckuii BOJI0JIa3,
apeoMeTpa)

WH/IUBUyaIbHAS
pabora; ¢ppoHTaIBHAS
paborta;  rpymmoBas
(dhopma paboThI

Pabora n Habmronate, OOBSICHATH W | MHAUBUAYAJIbHAS
MOIITHOCTB. MIPOBOJANUTEL OIIBITHI IO pabora;

OHeprusl. U3Y4YEHUIO MEXaHUYECKOU ¢poHTanbHast padoTa;
MexaHu3Mbl paboThl, MOLITHOCTH, U3y4YaTh rpynmnosas ¢opma

YCIIOBHSI PaBHOBECHS
MIOJIBMYKHBIX M HEMOIBMYKHBIX
OJIOKOB U YCIIOBUSI PaBHOBECHUS
poruara. [Ipemiarate cioco6s
oOserdyeHus paboThl,
TpeOyroIeil MpUMeHEeHUS
O0JBII0N cUiTbl. BRIMOTHATE
OKCTIEPUMEHT TI0 3aJJaHHOMY
IUIaHy. YMETh CaMOCTOSITENTbHO
BBIOMpPATh HEOOXOMMOE
000pyI0BaHNE U OTIUCHIBATH
XOJT 9KCIIEPUMEHTA.
N3roraBnuBarh npocrennine
npubopel ( MOJENb BHHTA
Apxumena, BO3IyIITHAS
pakera)

paboTsl




duznka —
AKCIEPUMEHTAIbH
as HayKa

OnuceIBaTh U3BECTHEIE
CBOMCTBA Tell,
COOTBETCTBYIOIINE UM
BEJIMYUHBI M CIIOCOOBI UX
W3MEPEHHS; BEIOUPATh
HEOOXOMMBbIC U3MEPHUTEIIbHBIC
MPUOOPHI, ONIPEACIIATH LICHY
nenenus. Habmrogats u
OTUCHIBATh (PU3UYECCKHE
SIBJICHHS, BBLICKA3bIBATh
TUIIOTE3bI U MpeJIaraTh
CIIOCOOBI X MPOBEPKHU.
CocTaBIsATh TIMCHbMEHHBIHN
OTYET MO IKCIEPUMEHTY.

WHIMBUyaJIbHAs
pabota; hpoHTaTBHAS
pabora;

rpynmnoBast  ¢opma
paboTHL.

TemnoBbie
SIBJICHUS

HaGnronats, OOBACHATH U
IIPOBOIMTH ONBITBI 110
U3YYCHUIO HArpeBaHUs W
OXJIAXK IEHHUIO BEILIECTB,
IPOIIECCOB  IUIABJCHUS U
KPUCTAJIU3aI1H,
apooOpa3oBaHHIO u
KOHJIEHCAIIHH. H3mepsTh
pasMepbl MallbIX Tel W Tell
HEeIPaBUJIbHOU ¢bopmsl,
9KCIIEPUMEHTAIHHO
OTpeAeNATh Maccy Tell |
IUIOTHOCTB BEUIECTB Pa3HBIMU
crocodaMH.

VHIMBUIyalIbHAS
pabora;
(bpoHTaNBHAS pabOTa;
rpymmoBas  ¢popma
paboTHI.

BBINOTHATE SKCIEPUMEHT 110
3aJJaHHOMY TUIaHy. Y METh
CaMOCTOSITENIbHO BBIOUPATH
HeoOxoaumMoe 000pyi0BaHNE U
ONMCHIBATh X0 SKCIIEPUMEHTA.
N3roraBnuBarh NpocTeIne
puOOopkI (TEpMOMETP)




DIIEKTpUUYECKHE
SIBIICHUS

OnpenensaTs LeHy AeTICHUS
BOJIFTMETPA; BKJIIOYATh
aMIepMeTp U BOJBTMETP B
LIeMb; U3MEPSTh HAPsKEHUE U
CHJIy TOKA Ha pa3InYHbIX
y4JacTKax IeMH; UCCIIeA0BaTh
3aBUCUMOCTH COIPOTHUBIICHUS
MPOBOJIHUKA, YEPTHTH CXEMBI
AIIEKTPUUYECKOH 1IeTH;
aHAJIM3UPOBATh PE3YJIbTATHI
OTIBITOB ¥ rpaduKu; COOMPaThH
AIIEKTPUUYECKHUE LIENHU Pa3HOTO
COJepKAaHUsA, YCTAaHABIIUBATD
3aBUCUMOCTb CUJIBI TOKA OT
HaIMpsOKEHUs U CONPOTUBIICHUS
POBOJHUKA. BEITIOTHATE
HKCIEPUMEHT 110 3aJaHHOMY
IUIaHy. YMETh CaMOCTOSITEITLHO
BBIOMPATh HEOOXOIUMOE
000py10BaHUE U ONUCHIBATH
XOJ 3KCIIEPUMEHTA.
M3roraBnuBark NpocTeMIINe
npuOOPBI MOJIETTH YEPHBIX
CepBIX SIIUKOB.

WHIUBUyaTbHAS
pabora; ppoHTaTBHAS
pabora;
rpynmnoBast  ¢opma
paboTHL.

CBeTOBBIE
SIBJICHUS

Hab6nronaths oTpaxenue cBera;
MMpOBOANTH I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ
OKCIICPUMCHT I10 U3YUYCHHIO
3aBHCHMOCTH YTJIa OTPaKCHHUS
CBETa OT yIJIa MaJICHHS,
Ha0II0aTh TIPEIOMIICHUE
CBETa; MPOBOJIUTH

HCCIIeN0BAaTEIbCKUM
AKCIEPUMEHT I10 MPEITOMIIEHUIO
CBETa IPH NEPEXOJIE JIyda U3
BO3J/lyXa B BOJy, JI€JIaTh
BBIBO/JIbI; U3MEPATH (DOKYCHOE
PacCTOSIHUE U ONTUYECKYIO
CHUJTy JINH3bI; aHATM3UPOBATH
HOJ'Iy‘-IeHHI)Ie HpI/I IIOMOIIAN
JINH3bI 1/1306pa>1<eH1/1$1, acjaarb
BBIBOJbI, Hpe)ICTaBJ'ISITB
pe3ynbTaT B BUJE TAOJIHUII

VHTMBH Ty aJIbHASI
pabora;
¢poHTanbHas padoTa;
rpynmnosas  ¢opma
paboTHI.

Hroro

34 yaca




3. TemaTuyeckoe MIAHUPOBAHUE

Ne Tema 3ansaTHi Coaepixanue 3aHATHI
dusnka — HaGOmonenne u onucanue (GU3NYECKUX siBICHUU. 3Mepenwue
JKCIIEpUMEHTAJIbHAs ¢u3nyeckux BEJWYMH (IpAMbIE U KOCBEHHBIC H3MEpPEHMUS).
Hayka [IpaBuna npuOIMKEHHBIX BblYMCICHUN. PU3nueckue npruoOopsl.

[lena neneHust mpuOOPOB. MeXIyHApOAHAS CHUCTEMa CAUHUIIL.
To4HOCTB M OTPEITHOCTh U3MepeHui. [lnannpoBanue

bkcriepumenTta. Odopmienue otTuéra o padbote

HepBOHa‘laﬂbHHe (DpOHTaJ'IBHBIe N SKCIICPUMCHTAJIbHBIC pa6OTBIZ
CBCACHUA O CTPOCHUU
BCIIECTBa 1. I/ISMepeHI/Ie TOJIIIMHBI JHUCTA 6YMal"I/I Pa3sHbIMHA

cniocobamu. M3mepenne quamerpa npoBOJIOKH;
[ToHATH yMOM U U3MEPUTH OOLIUM APIIMHOM;
[Mapuk u KyOuK;

[Inpun-u3mepurens;

ok wnn

MexXaHU4YEeCKUI «4epPHBIN SIIUKY;
6. «B3BemnMBaHUE CBEPXJIETKUX TPY30B»

B3anmopencreus e @poHTAIbHBIE U IKCIEPUMEHTAIbHbIE pa0OTHI:

1. HccnenoBaHue paBHOMEPHOTO M HEPABHOMEPHOTO
JIBYDKCHUS;

2. VccnenoBaHue NBUKEHUS CIIMYKY;

3. WMsroronenue npubopa st HabIOICHUS
PaBHOMEPHOTO JIBM)KCHUS;

4. HccrnenoBanue n3MeHeHHst 00beMa Tela pu
nedopmanuu;

5. OmnpezneneHue IIOTHOCTH HEU3BECTHOM XKHUIKOCTH;

6. HccnemoBaHue 3aBUCUMOCTH CHJIBI YIIPYTOCTH
PE3UHOBOTO XKI'yTa OT €T0 YAJTUHECHHUS;

7. OmnpezneneHne IUIOTHOCTH Maciia U pacTBOPa METHOTO
KyIopoca pa3HbIMHU CIIOCO0aMU;

8. OmnpezeneHue IIOTHOCTH METAJUIA, HAXOSIIEroCs B
KYCKE TUIaCTUIINHA;

9. Onpenenenne macchl Tena «Komeednas maccay;

10. Onpenenenue koa¢pueHTa TpeHust 0 MaTepuail,
MOKPBIBAIOIIUH CTOJI.

JaBnenue TBepAbIx Tl DpOHTANBHBIE H JKCIIEPUMEHTAIbHBIC PAOOTHI:
JKHIKOCTCH U ra3oB
UccnenoBanue naBieHUs TBEPABIX TEIT,
HccaenoBanne naBIeHUS XUIKUX TCT;
I'mapocTaTuyeckoe 1aBlieHUE KUIKOCTH;
HccnenoBanue naBneHus ra3000pa3HbIX Tell;
N3ydenue atmocdepHOro 1aBiaeHUS;
UccnenoBanue cuibl Apxumena

No ak~wbdE

Onpenenenne NOpobl 1EPEBIHHBIX 00PA310B U




TUIOTHOCTh PacTBOpPa METHOTO KyIOpOca;
8. Merox rupOCTaTHYECKOTO B3BCIIUBAHHSL.

PaboTa 1 MOITHOCTB. @poHTaNbHBIE U SKCIEPUMEHTAIbHBIE PAOOTHI:

DHeprusi. MexaHu3Mbl
1. M3ydeHnue MexaHMUYECKOU pabOTHI;

2. N3ydeHne MOIIHOCTH;

3. OrmpeneneHue HEHTPA TAKECTU TENa, UMEIOIIETO
TC€OMETPHUCCKU HETIPABIIBHYIO (OPMY;

4. OmnpeneneHre Macchl rpy3a Ha HEPABHOIUICUHBIX Becax;

5. OrmpeneneHre MacChl IBYX METAINTUYECKUX TPY30B U
MAacCCHhI JICPEBSIHHOTO CTEPIKHS;

6. OrmpeneneHre OTHOUICHHS IJIOTHOCTEH IBYX
JKUJIKOCTEI;

7. PaBHOBecHe KaTyIIK{ U MPABUIIO MOMEHTOB;

8. MHccnemoBanue NBIKEHUS IO KAHATY BBEPX,
n3rotoBieHue quddepeHIraIbLHOro 0I0Ka.




TennoBble IBICHUSI

OpoHTaANIbHBIE U IKCIEPUMEHTAIbHbIE paOOTHI:

o &

© N>

11.

12.

13.

HaxoxaeHue mioTHOCTH MaTepUaioB, U3 KOTOPBIX
ClIeJaHbl YaiiHas JIOKKA U IJIacTMaccoBasi TpyOka.
Onuiure METoAbl U3MEPEHHSI MacCc U 00bEMOB
HCCIIElyEMBIX TEJ «II0 CTOIaM ApXUMena;
W3mMepeHue naBiieHUs ra3oB B IIJIACTUKOBOW OYTBUIKE €
CHJIBHO I'a3MPOBAHHBIM HAaIIUTKOM (CaMOJIEeNIbHBIN
MaHOMETP);

OmnpezeneHue BHYTpEHHETro 00bEMa cocyaa.
W3roroBinenue npocTenniero TepMOMETpa;
Onpenenenne mI0THOCTH BenlecTsa «JlacTuk co
CKpEIKaMu»;

Onpenenenue pasmepoB Ten «301n0HHAas JIEHTa;
«B3BemmBanue 0e3 BECOBY;

«HenecTpyKTHBHBIN aHATIN3Y;

Omnpenenenue ynenbHON TEINIOEMKOCTH KaJIOPUMETPA;

. Onpenenenue yeabHON TEIUIOTHI TapO0Opa30BaHUS

BO/IbI;
Omnpenenenue ynenbHON TEIUIOTHI PACTBOPEHMUS
IIOBapEHHOM COJH;

Omnpenenenue ynenbHON TEIUIOTHI IIABJICHUS
HadTanuHa,

Onpenenenne 3aBUCUMOCTH COIIPOTUBIICHMS,
JEHCTBYIOILIErO Ha NIapHK, ABUKYIIUNCS B BI3KOU
cpeze.

DNEeKTPUYECKHE SIBICHUS

@poHTaANIbHBIE U IKCHEPUMEHTAIbHbIE pa0OTHI:

Ornpeznenenne CONPOTUBIICHUS SIIEKTPUUECKON
JTaMIIOYKH KapMaHHOTO (hoHaps;

OrnpezeneHne cocTaBa YEPHOTO SIIIINUKA;
OrnpenenuTh 3aBUCUMOCTD MOJIE3HON MOIITHOCTH OT
CWJIBI TOKa B 11enu; onpeaenuts IJIC u BHyTpeHHEee
CONPOTUBJICHHE UCTOYHHUKA MOCTOSHHOTO TOKA;
Onpenenutb eMKOCTh KOHAEHCATOPa;

H3MepeHne 3JIeKTPUYECKUX COMPOTUBIIEHUN;
«YepHBIH SIIKK C BBIKJIIFOYATEIIEM U JIAMIIOYKO»;
OrnpeneneHne BOIbT-aMIIEPHON XapaKTepUCTUKH YS;
«Hapymenue n301s1uu JJIMHHOW JTMHUN Y,
«CormnpoTtunenue rpapuTa;

. Uccnenosanne cxemsl «M 3Be31a €O 3B€3/1010...»;

. I3roToBieHNE 4YEpHOTo SAIIMKA C OMMETPOM;

. Onpexnenenue yaeapHOro COPOTUBIICHUS] METAILIA;

. HenneanpHblil MuiuinaMiiepMerp;

. I3mepenne yaenbHOU TEeIIOThl CropaHus MaTrepuana




CBCYH.

CBeTOBBIC SIBIICHUS

(DpOHTaJ'IBHBIe N SKCIICPUMCHTAJIbHBIC pa6OTBIZ

1.

o0k v

«YT0J MEXIY 3epKallaMu»;

«MyapOBBbI I1OJIOCBD;

«Dokyc 3epKana;

Omnpenenenue ko3 duineHTa oTpakeHust CTEKIa;
N3mepenune ko3¢ punuenra npesoMiIeHus CTeKIa;
HccnenoBanme OCBELICHHOCTH OT PacCTOsHUs «3e0pay»

BHYTPH «UEPHOTO SIIIUKA», U U3MEPUTH apaMeTpPhl
MOMEIIEHHBIX B HETO 3JIEMEHTOB;
5. DNEKTPUUECKUN «CEPBIN SLIUK.




IIpunoxenne 1

Cnucok ucnoib3yeMoi yueOHO-MeTOINYECKOM TUTepaTyphbl

1. denepanbHbIil ['ocynapcTBeHHBIN 00pa30BaTEeIbHBINA CTAHIAPT OCHOBHOTO OOIIEro
obpazoBanus (PI'OC OO0, M.: «IIpocsemenue», 2011 rox);

2. [Teprimkun A.B. @usnka. 7 KiI.: yaeOHUK i1 001eoopas3oBat. yupexaenuin. — M.: [Ipoda,
2013

3. HBanos 0. B., Creicoesa b. I1. OnbIThl 10 paBHOMEPHOMY M HEPABHOMEPHOMY TBMXKEHUSIM //
VYueonas ¢puzuka. — 2003. — Ne 4

4, ®duswmka: niep. ¢ anri. / nmoxg pea. A.C.AxmaroBa. — M.: Hayka, 1965

5. Maiiep B. B., Bapakcuna E. V1. MominbIif KOMIBIOTEPHBIN cTpoOockon //YueOHas pu3uka.
—2016. — Ne 1
6. Maiiep B. B., Bapakcuna E. 1. Yuennuecknii IpoeKT: JEMOHCTPALIMS B3aUMOAEHCTBHS TEI

// Yueonas ¢pusuka. — 2016. — Ne 3
7. Maiiep B. B. Peakuus BeITekaromieii u Brekaromieid ctpyi // Keant. - 1978. — Ne 9

8. Maiiep B. B., Mamaera E. C. Heckosibko HOBBIX OIIBITOB JUISI CEIBMOTO Kilacca // YueOHas
¢dusuka. - 2007. - Ne 1
9. BornpIas KHUTa HKCIIEPUMEHTOB IS IIKOJIBHUKOB/TION pea. AHToHeIuTbl Meii Slnu; nep.c ut

9.1. Mortemésoit.- M.: 3A0 “POCMBH-IIPECC”, 2011. - 264 c.

10. Pasymosckuii B. I'., Maiiep B. B., Bapakcuna E. 1. ®I'OC u u3ydenue GpU3MKHA B IIKOJIE:
0 HAY4YHOU IpaMOTHOCTHU U Pa3BUTHUH I1I03HABATEIIBHON M TBOPYECKON aKTUBHOCTH
MIKOJIBHUKOB: MoHOTpadust. — M.; CII6.: Hectop Hctopus, 2014

[Ipunoxenue 2
[Tpumeps! 3aHATHI O MOAETUPOBaHUE IPUOOPOB:



CETHEPOBO KOJIECO

Oxoso 2000 siet Hasan [epoH AuexcaHnpuiickKui H3006pen napo-
syio mypbury. ONWH W3 BAPUAHTOB 3TOW TYpOHHBI H300parkeH Ha
prc. 19. Bl BUuaKTE KOTeN ¢ BOMOH, MOI KOTOPLIM Pa3BeIeH OrOHb. M3
KPBILUKK KOTJa BbIBEAEHbl ABe TPyObl W BBEAEHbI B MOJBIK METaJIK-
YECKMM LIap Tak, 4YTO LIap MOXKeT BpaulaTthes Ha HuX. [llap cHabken
ABYMsi COIJIaMH, DACIIOJIOKEHHBIMH [10 AMAMeTpy MepreHAnKYJIsiPHo
ocu Bpaimenus. Consia HanpabJeHbl B [POTHBONOJOXKHBIE CTOPOHBL,
[TosTomMy Kak TOJIbKO BOJA BCKHIMAeT, M3 COMeJs BbIPbIBAIOTCH CTPYH
napa, ¥ Lap NpUXOAWUT B ObICTPOE BpallleHHe,




[IpumepHo uepes 17 crosetudt . Cernep usodpes 800gHy0O Myp-
buny. Ilono6Ho TypduHe ['epona oHa KMeJsa 1Ba COMJa, HAaMpaBJIeHHbIX
B [IPOTHBOIIOJOXHbIe CTOPOHbI. CoOrMJa pacrofarajrch B HUXXHEH 4dd-
CTH pe3epByapa, KOTOPbIH MOI' BPallaTbCsl BOKPYT BepTHKaJbHOH OCH.
Korna pesepsyap 3amoJiHANCS BOAOH, OHA NOX N€HCTBHEM THAPOCTA-
THYECKOT0 IaBJEeHHs BBIT€Ka/a U3 CcoMNeJ W NpHBOAWJA pesepsyap BO
BpalleHHe. ITO YCTPOHCTBO NOJYYHUIO Ha3BaHHe CeeHeposa KoAeCa.

’ [Npobnema

Kak cpenarb IeHCTBYIOLIYIO MOIe/]b BOASHOIO CErHepoBa KoJjeca
13 TIOADYUHBIX MaTepuaJsoB?

Upes

J1Jis U3TOTOBJEHHA NpHOOpa MOXKHO NMONpodoBaTh MPUMEHHTH TlJa-
CTUKOBYIO OYTBIJIKY U TPYOKH JJIsi KOKTeHJIeH.

BapuaHT pelieHus

1. O6opygoBaHWe 4ns MOAENU BOASHOrO CerHeposa koneca. Ha
puc. 21 npuBeneHa ortorpadHsi OCHOBHBIX 3JEMEHTOB MJIsi COOPKM
npubopa: [/ — coImia MONHUITH/EHOBbIE, 2 — MNPOOKH MJIaCTHKOBbIE;
3 — KpBILIKA C MPOBOJOYHBIM [epxKaTejeM M MOJUIUIHHUKOM U3 Oy-
cuuky. [IponyMaltTe TEXHOJOTUIO M M3TOTOBbTE MEPEUUCIEHHbIE 3Je-

MeHTb! TIpudopa.

Puc. 21

2. Mogenb BopsHoro cerHeposa koneca. B niacTukoBoi GyThlike
BO3Jie ee nHa akKypaTHO NMpoJAe]alTe ABa AMaMeTPaJ/bHO MDOTHBOIIO-
JOXKHBIX KPYIJbIX OTBEPCTHSA U BCTaBbTe B HUX MOJUITHJIEHOBBIE COII-
1a Tak, 4ToObl COCAHHEHHS MOJYUYHIHUCH repMeTHYHbIMH. OTBepCcTHS
COnes 3akpotiTe MAaCTUKOBBIMU MpoOoukanmu. B OyTHIIKY HagelTe BO-
Ay W Ha ropJsbIlIKO HABEPHUTE KPBIIIKY C TPOBOJOYHBIM AeprKaTeseM



[puiaoxenne 3

1. MeTtoauueckue peKkoMeH1aluu
[Iporpamma (akyIbTaTUBHOTO Kypca «OKCIEpUMEHTaNbHas (U3MKa» MpeaHasHaueHa Jyis
ydamuxcsd 7  knacca. JlaHHas IporpaMMa COCTaBJIEHA B COOTBETCTBUU C BO3PACTHBIMU
OCOOCHHOCTSIMM y4alllUXCsS W paccuuTaHa Ha IpoBeaeHHe | yaca B Hezlento, 35 yacos
rogoBelx B 7 Kiacce. Ilporpamma mnocTpoeHa Ha OCHOBAaHMM COBPEMEHHBIX Hay4YHBIX
IpPEJCTAaBICHUNH O (U3UOIOIMYECKOM, ICUXOJIOTMYECKOM pa3BUTHM peOeHKa TOro BO3pacrta,
pacKpbIBaeT 0COOEHHOCTH COMAaTHYECKOT0, ICHXOJIOTHYECKOTO U COLUAIBHOTO 370POBBSI.
QyHKIUHU:

O pacmMpeHue,  yriyojieHue, KOMIEHCalMs  IPEeIMETHBIX

3HAHUK; pacliupeHue KOMMYHMKaTUBHOTO  OIIBITA;

OpraHM3alys UCCIIEN0BATENbCKUX U IIPAKTUYECKUX HABBIKOB.
dopma BeIpake€HHs UTOTa, pe3yiIbTaTa: 3alluTa y4eOHbIX IPOEKTOB.
Kypc npenycmaTtpuBaeTr NpoBENEHHE SKCHEPUMEHTOB, (PPOHTANBHBIX HPAKTUYECKUX padoT.
Kaxxnoe 3aHsATHE BKIIOYACT JIEKIMOHHBIE U IMPAKTUYECKHE BUIbI JIEATEIbHOCTH, COYETAET
KOJUIEKTUBHBIE U UHIUBUAYaIbHbIE (POPMBI 00YUEHHUSI.
B pe3ynbrate npoxoxaeHuss IporpaMMHOr0 MaTepralla yJaluecs JOKHBbI:
* IOJIy4UTh NpEACTaBIEHUE O Hauboee 00IUX 3aKOHaX (PU3UKU;
* yMETb NPOBOAMUTH OMBITHI AJISI MOATBEPXKIECHUS MCTUHHOCTH JIEHCTBMS 3aKOHOB (DU3UKHU,

CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH UCCIel0BaHUE (U3NUECKOTO SBICHMS;
*  MOJEIHPOBATh MPOCTEUIINE TPUOOPHI;
* BJAAETh OIpPEJICICHHBIMU HaBbIKAMHM  HCCIIEAOBAaTENbCKOM  pabOThl; *  IMONYyYUTh
MIpe/ICTaBICHUE O METOAAX UCCIIEJOBAHMSI )KUBOI PUPOJIBL.

OneHka 3HaHUN U YMEHUI 00ydaroluxcst MOXKeT ObITh MTPOBeJieHa B (hopMe TBOPUECKUX padboT
(cozmanue ¢Quznueckux Mojenaed M HpUOOPOB M T. A.). A TakkKe uepe3 AMArHOCTHKY,
MOHUTOPHUHTI 00y4eHus: ydammuxcs. KOHTpoib U OlleHKa pe3yabTaToB OCBOCHHUS MPOTPaMMBbI
BHEYPOUHOI JI€ATENbHOCTH 3aBUCUT OT TEMATUKH M COJEP)KaHHSA H3y4aeMoro pasjena.
@opMbl ydera [ KOHTPOJIS M OLEHKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS IPOrPaMMBI
(bakyIbTaTUBHOTO Kypca
[Iporpamma ¢axynbTaTUBHOTO Kypca MpeArnoyiaraeT o0ydeHHne Ha JABYX OCHOBHBIX YPOBHSIX:
nepBbli - HHOOPMATHUBHBIN, KOTOPBINA 3aKI0OYA€TCSd B U3YUYEHUU NMPABUI M 3aKOHOMEPHOCTEH
(bu3nyecKuX SIBIEHUN; BTOPON — MOBEIEHYECKHH, MO3BOJSIOMIMNA 3aKPENUTh IOJyYE€HHBIE
3HAHMS B UCCIIEI0BATENIBCKON U IPOEKTHON JESATENBHOCTH.
MoTuBaius K UCCIENIOBaHUIO (PU3NYECKUX 3aKOHOB  MOXKET OBITh BBIpaOOTaHa TOJBKO B
pe3yJibTaTe BOBJICUEHUS yJalllUXCsl B BBIOJHEHHE (GU3NUECKOT0 IKcrepuMenTa. [Ipunumast Bo
BHHUMaHHEe HTOT ¢akT, Hambojee paIMOHATBLHBIM CIIOCOOOM Oy/eT TMOJBEICHUE HTOTOB
KaXJI0Or0 M3ydaeMoro kypca B (opme y4yeOHOro WHAMBUIYAIBHOTO WIM KOJUIEKTHBHOTO
IPOEKTa,  PEe3yJIbTaTOB OCBOCHMS YYaLIUMHCS TPOTrpamMMbl BHEYPOUHOU JEeSATEIbHOCTH
MPOUCXOIUT MYyTEM apXHWBHUPOBAHMSI TBOPUECKUX pabOT ydallluxcsi, HAKOIUIEHHUs] MaTepHajoB
0 TUITY «HOPT(OITHOY.
[lonoOHast opraHu3zanMs KOHTPOJIE M OLEHKM pE3yJbTaTOB OCBOEHHS IMPOTrPaMMbI
(dakynbTaTUBHOTO Kypca OyJeT crnocoOCTBOBAaTh (POPMUPOBAHUIO M MOJJIEPKAHUIO CUTYalUMH



ycmexa JUIg KaXIoro ydalerocs, a Takke OyAeT crmocoOCTBOBAaTh Mpolieccy OOydeHHUs B
KOMaHJIHOM COTPYAHMYECTBE, IPU KOTOPOM KaXIbIi ydamuiics OyJeT 3HAaYUMbIM yYaCTHUKOM
JESITEIIbHOCTH.

2. Onucanne MaTepUaTbHO-TEXHHUYECKOTO obecriedeHus (hakyIbTaTUBHOTO Kypca Jls
peaM3anuy MporpaMMbl HE0OX0IMMa MaTepualbHO-TEXHUYECKas Oaza:

1. YuebGuble mocobus: U marypanpHble mocobus (peanbHble OOBEKTHI KMBOH U
HEXXHBOW TIPHUPOJIBI); U usobpasurenpHple HarnsgHble I0COOHMS (PHCYHKH,
CXEMAaTUYECKUE PUCYHKH, CXEMBI,

TaOJIUIIBI, TIJIAKATHI);

U npesenranuu: «3akoHsl GU3MKKM BOKPYT Hacy, «OpraHusyeM uccienoBanuey, «IIpocTeie
MEXaHM3Mbl Ha ciyx0e uvenoBeky», «Mope 3arafok», «TBopyeckuil NPOEKT Kak BHUJ
NeATeNbHOCTHY, ydeOHble TaOuLbl 0 ¢usuke; | U3MepuTeNnbHbIE IPUOOPBI: BECHI, YACHI,
amrepmerp, huznyeckoe 1abopaTopHoOe

obopymoBaHue.

2. O6opynoBaHue Uil JEMOHCTPAIIUU MYJIbTUMEAMNHHBIX MPE3CHTAIIMN: KOMIIBIOTED,
MyJIbTUMEANNHBIN npoekTop, DVD, u ap.
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