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AHHOTAIUSA

Pabouast mporpamma BHEYPOUHOH eATENbHOCTH « DH3HKaA BOKPYT HACY peau3yeT
OCHOBHYIO 00pa30oBaTeIbHYIO MporpaMmmy cperaHero oopazosanus MKOVY « COL Nel um.
I'epost P® Urnarosa B.H. » I'. Cocenckuii. B nporpamme npeaycMOTpeHbl BO3MOXHOCTH IS
Pa3BUTHS OCHOBHBIX BUIOB ACATEIbHOCTH O0YYAIOIIUXCSl B COOTBETCTBHH C MX BO3PACTHBIMHU
OCOOEHHOCTSIMH.

B xone n3zyueHus gaHHOTO Kypca, ydaliuecst He TOJbKO YIOBJIETBOPAT CBOU
oOpazoBaTesbHbIe TTOTPEOHOCTH, HO U MOJIyYaT HABBIKH HCCIENOBATENbCKOMN NesTETbHOCTH,
MO3HAKOMSITCS C METOZIaMH MCCIIEOBAHUS B (PU3UKE M OMOJIOTUY, MOTy4YaT KPaTKUE TaHHBIE O
MEIUIUHCKON 1 Onosormdeckoii anmaparype. HaBbIku, mony4ueHHble Mpu padoTe ¢
U3MEPUTENbHBIMU IPUOOPAMHU, BBITIOJTHEHHE MPAKTHYECKUX Pa0OT M MOCTAHOBKA SKCIIEPUMEHTA
NPUTOASATCS B HaJbHENIIEH HAYYHO-TEXHUYECKOH NesATeNbHOCTH. OObsICHEHHE OTAENbHBIX
NPOILIECCOB, MPOUCXOSAIINX B )KUBBIX OPraHU3MaX HA OCHOBE (PU3NIECKUX 3aKOHOB IIOMOXKET UM
YCTaHOBUTb MTPUUHUHHO-CJIEICTBEHHBIE CBS3H, CYIECTBYIOLINE B )KUBOI U HEXKUBOI NPUpPOIE,
chopMHUPYET HHTEPEC HE TONBKO K (PU3UKE, HO U K HAYKE B LIEJIOM.

IIporpamMma Kypca HOCUT MPAKTUKO-OPUEHTHPOBAHHBIN XapakTep ¢ 3JIeMEeHTaMU Hay4HO-
HCCJIEZIOBATEIbCKOM NEATENbHOCTH U MOCTPOEH C OMOPOH Ha 3HAHUS U YMEHUS, NTOJIyUYEeHHbIE
yUYAIIUMUCS TIPU U3YYeHUN (PU3UKH, XUMHUH, OMOIOTH .

Kypc “®u3uka BOKpyr Hac” sIBJSIETCS] UHTETPUPOBAHHBIM U MPEATNOJaraeT 3HaKOMCTBO C
OTIpeNeIEHHBIM acTIeKTOM 0a30BOH HayKH - (U3UKU U HANIPABICHUSIMHA UCCIIEIOBAHIH, KOTOpPbIE
BO3HHKJIM Ha CThIKE (PU3UKU XMUMHUH, OHOJIOTHH, 1 5KOJOruU. OH CIOCOOCTBYIOT PacIIMPEHHIO
Kpyrosopa o0y4aromuxcs, OAAEP)KaHIIO HHTEPeca K U3YUEeHUIO (PU3UKH 1 HATIPABJICH HA
pelleHne JUYHOCTHO 3HaUMMBIX AJI yUEeHUKa MPUKIaJHbIX 3a7a4. BxitoueHue B mporpaMmy
BOIPOCOB, CBSI3aHHBIX C (PU3UKOI UEIOBEKA, MO3BOJUT YHAIIUMCS MMPOABUHYTHCS 10 My TH
MO3HAHUS CaMuX cels, JIyUIle MOHATh IPUPOAY YEJIOBEKA U €r0 BO3MOXKHOCTEHA.

IosicHUuTEILHAA 3aNMUCKA

Pabouast mporpamma 1o BHEYpOUHOH eATeNbHOCTH « PH3HKa BOKPYT HAc» MpeaHa3HAuUEHA
s oOyqaromuxcs 10 kaaccos u pa3padoTaHa Ha OCHOBE CIEIYIOIUX HOPMATHBHBIX
AOKYMEHTOB:

e @enepanbroro 3akoHa "O06 obpazosanuu B Poccuiickoit @enepanuu" ot 29.12.2012 N 273-
D3;

e Tpukaza MuHucTepcTBa 00pa3oBaHus U Hayku Poccniickoii @enepaunu ot 17 nexabps 2010
r. Ne 1897 «O6 yTBepkaernu GpeneparbHOro rocy1apcTBEHHOro 00pa3oBaTeIbHOTO
CTaHZapTa OCHOBHOIO 0011ero oopasoBaHus» (B penakuuu npukasa MunoOpnayku Poccun
ot 31 nexabps 2015 r. Ne 1577);

e mpukaza MunucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepaunu ot 17 mas 2012 r. Ne
413 «O0 yTBepkaeHnH (penepasbHOro rocy1apcTBEHHOro 00pa3oBaTENbHOIO CTAHAAPTA
cpeaHero o01ero o0pa3oBaHMs» C U3MEHEHHSIMH, YTBEPKAEHHBIMU NIPUKA3aMHU
MunucrepcTsa obpaszoBanus U Hayku Poccuiickoit @eneparn Nel645 ot 29.12.2014 r., Ne
1578 01 31.12.2015 ., Ne 613 01 29.06.2017 1.

e KOHLEMNIUU TyXOBHO-HPABCTBEHHOIO Pa3BUTHUS U BOCIIUTAHUS JINYHOCTU IPakJaHUHA.

o CanlluH 2.4.2.2821-10 «CaHnTapHO-3IHUAEMHOIOTNIECKHE TPEOOBAHUS K YCIOBHUIM U
opraHuzaLyu o0y4ueHus B 0011e00pa30BaTENbHBIX YUPEKISHUSIX ). TIOCTAHOBIIEHH | TaBHOTO
roCyJIapCTBEHHOTO CaHUTAapHOTO Bpada Poccutickoit @enepaumu ot 29 nexabps 2010 Ne 189.

e VYuebnoro mnana MKOY « COLL Nel um. I'epost P@ Hruatosa B.H. » I'. Cocenckwii.



AKTyanbHOCTb JAHHOH MPOrpaMMbl OOYCIIOBJICHA €€ METOOJOTMYECKO 3HAUMMOCTBIO -
pa3BUTHE Y IIKOJBHUKOB MOTHBALNHU K U3yueHnto pm3uku. Kypc umeer
€CTeCTBEHHOHAYYHYIO HAIPaBJIEHHOCTh OOLIEKYIbTYPHOTO YPOBHs. PU3MKa KaK HAyKa O
HanOosee OOIIMX 3aKOHAX MPHUPOIbI, BBICTYIIAS B KAUECTBE yUeOHOrO MpeMeTa B LIKOJIE,
BHOCHUT CYIIECTBEHHBIH BKJIQ/I B CHCTEMY 3HaHUH 00 okpyskaroiem mupe. OHa pacKpbIBaeT
POJIb HAYKHU B 3KOHOMHYECKOM U KYJIBTYPHOM Pa3BUTHH OOIIECTBA, CIOCOOCTBYET
(bOpPMHPOBAHUIO COBPEMEHHOTO HAYYHOT'O MHUPOBO33PEHHSI

@®I'OC HoOBOrO MoKosieHus: TpedyeT UCIOIb30BaHMs B 00pa30BaTeIbHOM MPOLIECCe
METOMIOB U IIPHEMOB MMPOEKTHO-UCCIIENOBATENbCKOM AeATENbHOCTU. BiFOUueHe MeTOna
MPOCKTOB B OpraHHU3alivio BHeyquHOfI ACATECJIIbBHOCTH Aa€T MHOI'O IPCUMYIIECCTB U
MOJIOKUTECIBbHBIX PE3YJIBTATOB. HpOGKTHaﬂ ACATCIIBHOCTD I[aéT BO3MOXHOCTb UHTEIPUPOBATH
TCOPETUUCCKUEC 3HAHUA U MPAKTUYICCKUE HABBIKH, HpI/IO6peTaTb HAaBBIKU BSaHMOHeﬁCTBHﬂ B
rpymnre. I[.]'If[ YUC€HUKA MPOCKT- 3TO BO3MOXKHOCTE TBOPUCCKH PACKPBITHCA, MPOABUTDH ce6$[
UHIMBUAYAJIBbHO WIH B KOJUIeKTHBE. IIpoekT naér oOyyaromumcs OnbIT NOMCKa HHQOPMALUH,
NPaKTUYECKOTO MPUMEHEHHs O0yUeHus], CAMOPa3BUTHSI, CaMOpeaH3aliK U CaMOaHaIn3a
CBOEH IeATENIbHOCTH. 3HAHUS, YMEHHS U YHUBEPCAIbHbIE yueOHbIe NeiCTBHA, HEOOXOUMBIE
TS OPTaHU3ALMH TPOEKTHO-UCCIIEIOBATENBCKOMN NEATENLHOCTH B IIKOJIE, B OyAyIIIeM CTaHyT
OCHOBO¥ JIJIsl OpraHM3alUK HaAyYHO-UCCIIEN0BATENbCKOM NESITETbHOCTH B BBICIIIMX U CPETHUX
HpO(beCCI/IOHaJ'IbeIX yLIe6HbIX 3aBEACHUAX, TTIO3BOJIAIOT CTAaTh KOHKypeHTHO-CHOCO6HbIMI/I Ha
pPBIHKE TpyAa U B 000 cdepe mpodhecCHOHATBHON NeTeTbHOCTH.

HeoOxoanMbIM yCIOBHEM pealn3aliy JaHHON MPOTPAMMBI SIBJISIETCS CTPEMIIEHHE Pa3BUTh
y 00y4arouuxcs yMeHue caMocTosTenbHo padborats, UKT-kommereHImn, a Takxke
COBCPUICHCTBOBATL HABBIKU OTCTAMBAHUA CO6CTBeHHOI>'I TIO3UIIUU I10 OHpeI[eJ'IéHHOMy
BOITIPOCY.

Hean kypca:
¢ 3HAKOMCTBO y4allUuXcCsd C BaKHEUIITUMU METOdaMU INPUMCHCHU A (1)PI3PILIGCKI/IX 3HAaHUU Ha
MPaKTHKE,

¢ (opMHpOBaHHE LIEIOCTHON €CTECTBEHHOHAYYHOH KApTHHBI MUPA YUAIIHXCSL.
3anaum kypca:

® pa3BUTHE NO3HABATEILHOTO UHTEPECA, MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEMH
YUAIIHUXCSl B ITPOLECCE CAMOCTOSITEIbHOIO PUOOPETEHHSI 3HAHUH C UCTIOIb30BAHUEM
Pa3JIMYHBIX UICTOYHUKOB HH)OPMALUH;

¢ MOBBINIEHHE HH(POPMALTIOHHOH, KOMMYHUKATHBHOMN, SKOJOTHYECKOH KYJIBTYPBI, OIbITa
CaMOCTOSITEIbHOMN JIeSITeIbHOCTH,

® COBEPIICHCTBOBAHME YMEHMI M HABBIKOB B XO/€ BBIMOJIHEHUS IPOrPaMMBI Kypca
(BBITIOJTHEHUE JTAOOPATOPHBIX PadOT, U3yUeHUs1, OTOOpA W CUCTEMAaTH3aLUH HHpOpMAITIH,
MOATOTOBKA pedepara, Mpe3eHTaLIH);

® OBJIQJACHHE YYALIIMHCS 3HAHUSIMHU O COBPEMEHHOI Hay4yHOW KapTUHE MHUPA, O MIHPOKUX
BO3MOYKHOCTSIX TIPUMEHEHUS (PU3NIECKUX 3aKOHOB;

® BOCIHTAHUS HABBIKOB COTPYAHUYECTBA B IPOLIECCE COBMECTHON PadOTHI;

® OCO3HaHHBIH BEIOOP MPOPUIBHOTO OOYUEHHUSI.

O0mas xapakTepucTHKA NPOrPpaMMbl BHEYPOUHOIl AeATeJIbHOCTH «PHU3HKA BOKPYT HAC»

IIporpamma «Pu3nka BOKPYT HAC» OTHOCUTCS K OOLIEHMHTEIUIEKTYAIbHOMY HaIlpaBJICHHUIO
BHEYPOYHO! IEATEIBHOCTH.

ITporpamma comep:kuT, ¢ OMHON CTOPOHBI, MaTepuall 1o Gojee yriayOaeéHHOMY U3YUSHUIO
M3J1araeMOro B MIKOJIbHOMN MporpamMMe n30paHHOTO pasziena, ¢ Apyroi — NpearnonaraeT u3yueHnue
TAKMUX BOIPOCOB (PU3UKH, KOTOPBIE HE BXOIST B MIKOJBHBIN KypC, HO TIOBBIIIAIOT HAAEKHOCTD



3HAaHUH, yIPOLIAIOT MOHUMAaHUE U YCBOCHHE yueOHON MH(POpPMALIUK Ha CIeAYIOIeH CTyIeHH
oOyuenus. [IporpaMma mo3BoJsIeT OCYLIECTBISITh SBPUCTUYECKHE TPOOBI U cPOopMHUPOBATH
MPAKTUYECKYIO NEATENIbHOCTD IIKOJIBHUKOB B H3y4aeMOM 00J1aCTH 3HAHHH.

Pa3BépThIBaHNE COMEp KaHMSI 3HAHUI B MPOrpaMMe CTPYKTYPHPOBAHO TAKUM 00pPa3oM, YTO
U3yUYEHHE BCEX MOCIEAYIOIUX TeM 00eCIeUnBASTCS PEABIAYIIUMY, & MEXKIY YaCTHBIMH U
OOIIMMH 3HAHUAMH TPOCIICIKUBAOTCS CBS3H.

IIporpamma cocTout U3 4 1OCTATOUHO CAMOCTOATENbHBIX TEMATUYECKUX MOAYJIEH.
MonynbHast CTPYKTypa Kypea, 1udhepeHunpOBaHHOCTD 3aJaHUH MO3BOJISIFOT BAPbHUPOBATH
CoZlep KaHUe Kypca B COOTBETCTBUHU C OCOOCHHOCTSIMH YUEHUYECKOTO KOHTHHIEHTA (COCTaB
y4eOHOM rpyNIbl, YPOBEHb 3HAHUM, 00YYAIOIIUXCS ), HATUYUST 000y IOBAHUS.

JIOCTIDKEHHE COIMAIbHO-TICHXOJIOTHUYECKUX Liesiell o0ecrieunBaeTcs opranu3anyeiil paboThl
B Maiblx rpymmnax. KoOJIeKkTHBHAs [esSTeNbHOCTh MO3BOJSIET PAa3BUBATh Yy OOYYArOIIHUXCS
KOMMYHHKATHBHbIE KauecTBa. BBIMOMHEHWE rpynmol NMpakTUYeCKUX 3afaHuil odecrieuynBaeT
peann3alylo OCHOBHBIX MOJIOXKEHUI MeTofa Majibix rpynm. CocTaB ManbIX TIPYII MOXKET
MEHSIETCSl TPH TMepexoAe K M3YYCHHIO CIEAyIoIIero Moayis. JT1o obecneunBaer Oolsee
YCIIELIHYI0 COLMAIM3anio oOydarouuxcs. [IpoekTHast AeATeNbHOCTD MPEeayCMaTPHUBAET TIOUCK
HeoOXonuMoN HenmocTaromeld WHGOPMAMU B SHUUKJIONENHAX, CIPABOYHUKAX, HAYYHO-
MONyJIIPHOU JuTeparype, B MHTepHeTe u np.

Obyuarommass IesTeNbHOCTh TEeJarora 3akiiouaeTcs B CO3MaHUU  OPraHU3alMOHHO-
NEeNarorndeckux yCJIOBUH ISl y4eOHO-NTO3HABATEIBHON NEATENIbHOCTH YYCHUKOB, B OKa3aHUU
UM  TE€JarorM4eckofl  TMOANEPKKM M METOAMYECKOW  IMOMOIIM,  OOeCHeYHBAIOIINX
rapaHTUPOBAaHHOE pellieHHe TUJAKTUYECKUX, Pa3BUBAIOLIUX U BOCIIMTATEIbHBIX 3a/1a4.

®dusuka - SKCIepUMEHTalIbHAS HayKa, 3ydarollasi MPUPOAHbIE SIBJIEHUsI ONBITHBIM ITyTEM.
IMocTpoennem TeopeTndeckux mMoneneit Gpusnka qaer oObsicHeHNEe HAOMIOAAEMbIX SBJICHUH,
bopmynmpyeT pusndeckre 3aKOHbI, MPEICKA3bIBAET HOBBIE SIBJICHHS, CO3IAET OCHOBY IS
IIPUMEHEHUs OTKPBITBIX 3aKOHOB NPUPOABI B UeoBeueckoil npaktuke. [loatomy npu
OpTaHU3aLMH 3aHATUH 110 BHEYPOUHOHN IEATENbHOCTU OONBIIOE BHUIMAHUE YACTSIETCS
SKCIIEPUMEHTAIIbHBIM METOZIaM HCCIIEJOBAHMUS, YTOOBI Pa3BUBATh Y OOYYArOIIINXCSI HABBIKU
y4eOHOM, MPOEKTHO-UCCIIEAOBATEIBCKON U TBOPYECKOU IEATEITBHOCTH.

MesknpeaMeTHbIe CBSI3H, PEATU3YEMbIE TPOrPaMMON BHEYPOUHOH AeATeNbHOCTH «PH3nka
BOKPYT HaCY:

Maremaruka: rpadpuka, pemeHue 3aaa4, MPOLEHTHI.

Buonorusi: ;kuBbie OpraHU3MbI, OMOJIOTHYECKast ONTHKA, KJIeTKa, Onocdepa.

XUMUSI: COCTAB U CTPOSHHUE BEIECTBA.

I'eorpadust: MeTONBI M3yUSHUS KJIUMaTa | HEAP 3eMJTH, aTMOC(ephL.

DKoJIorus: 3arpsi3sHeHNe aTMOC(hepbl, YKOJIOTHYECKHE TIPOLIECChI, ITAPHUKOBBIHN 3 eKT,

ouocdepa.

1. Onucanue Mecra y4e0HOr0 npeaMera B y4e0OHOM IUIAHE
B yue6HOoM mmane MKOY « COLI Nel um. I'epost P® Hrnarosa B.H. » I'. Cocenckmii Ha
BHEYPOUHYIO OESITENbHOCTh Mo ¢usumke B 10- X kiacce BbimeNneH | 4ac B HEAENro.
CornacHo kanenmapHoro rpaduka Ha 2023/2024mpenycMoTpeHo 35 y4ueOHBIX Henenb.
Cpok peanmuzaumu nporpammbl — 1 roxa. Hampasnenune BHEYpPOUHOH NEATEIbHOCTHU-
OOIIeHTEIIeKTYaTbHOE.

2. Copepxkanue y4eOHOro Kypca
ConepkaHue Kypca KadeCTBEHHO OTJIMHYaeTcst OT Oa3zoBoro kypca ¢msuxu. Ha ypokax
3aKOHBI (PU3UKU PACCMATPHUBAIOTCS B OCHOBHOM HAa HEXHBBIX O0O0BbekTax. ONHAKO OYEHb
Ba>XHO, LITO6bI Y Yydalmuxcsa TMMOCTCIICHHO CKIIaAbIBAJINUCH y6e>K,I[eHI/I$[ B TOM, YTO,
NPUIUHHO-CJIICACTBCHHAsA CBA3b SIBJIEHUU UMEET BCGO6H.IPII>1 XapakKTep U 4TO, BCC ABJICHHA,



MIPOUCXOASINNE B OKPYXKArOlLIeM Hac MHUpe, B3aUMOCBs3aHbl. B Kypce paccMaTpuBarOTCs
BOMPOCHI, HANPABJICHHbIE HAa pa3BUTHE HHTepeca K (U3HMKE, K HKCIEPUMEHTAIbHOM
AesaTeIbHOCTH, (OPMUPOBAHNE YMEHHUI paboTaTh CO CIpaBOYHOH JuTepaTypoil. Bo Bpems
u3ydeHuss kKypca «®Pusmka BOKpYr Hac» pelsrta MOJy4HarOT BO3MOXKHOCTH IPOBOIHTH
HCCIIEIOBATEIbCKUI MPOEKT MO M000My M3 BbIOpaHHBIX HarpasieHwid. Ha HMTOroBbIx
3aHATUSAX 00yHArOIINECs BBICTYMAIOT U 3AIIUIIAIOT CBOH MPOEKT.

DJIeKTPOMATrHUTHBIE sIBJICHUsI — 8 4yacoB

DnexTpocTaTHuecKue 3apsabl. beIToBbIe dekTponpuOopsl. JloManrHsist
snektpornpoBonka. Texanka 6ezomacHoCcTH P padoTe ¢ «OBITOBBIM 3JIEKTPHUECTBOMY.
3HaKOMCTBO ¢ pabOTOI MHANKATOPHOH OTBEPTKOM, SJIEKTPUIECKIM TECTEPOM,
HCCJIEeIOBaHNE KBAPTUPHOMN NMPOBOJIKM Ha [10)KapOONACHOCTh, COCTaBJICHHUE
MPUHLIUITHATIBHON U MOHTa)XHON CXEMBbI 3JIEKTPOIIPOBOAKH, OCHOBBI 3JIEMEHTAPHOIO
peMOHTa OBITOBBIX 3JIEKTPONPUOOPOB. DIEKTPUIECKIE CBOMCTBA TEJa YEJIOBEKA.
buoanextpuuectBo. @OTOPELENITOPHIL., JJEKTPOPELENTOPLL, BHO3JIEKTPUUECTBO CHA.

MarHuTHOE TIOJIE€ U JKUBbIe OpraHu3Mbl. cronb30BaHne MArHUTOB B OBITY.
Hcnonb3oBaHue MarHuTa Kak MeTaJJIOMCKaTENs.

Panuo. Tenesunenuve. BausiHue 37€KTpOMarHUTHOTO U3JIy4€HUs HA )KMBOW OPraHU3M.
UccnenoBanue HHTEHCUBHOCTH 3JIEKTPOMArHUTHOTO U3JTyYEHHSI SJIEKTPOOBITOBBIX
npuOOPOB C MOMOIIBIO PEHTTEHOBCKOM IIJICHKH.

Mexanuuyeckue KoJ1e0aHHS U BOJHBI - 2 yaca

Mexanuueckue xonedanus u yenosek. [Ipoucxoxxnenne duopurmon. Cepane u
3BYKH, CONPOBOXKAAOLINE padoTy cepala U Jerkux, ux 3anuchk. CTeTOCKOnH
¢doneHnockomn. BrIcTykHBaHNE — KaK OMH U3 CIIOCOOOB OIpENeNIeHHs pa3MepPOB
BHYTPEHHUX OPraHOB U UX COCTOSHUS.

3BYK KaK CpeICTBO BOCIIpHATHS U nepenaun napopmanuu. Opran ciayxa. Odnactb
CJIBILIUMOCTH 3BYKa. '0JI0COBOM anmapar 4eynoBeka. XapaKTePUCTUKU IOJI0CA YETIOBEKA.
VYnbTpa3Byk U HH(ppa3Byk. Puzndeckne OCHOBBI YJIBTPa3BYKOBOTO HCCIICIOBAHUS
4esioBeKa. 3BYKU MPUPOBI.

TensioBble iBJIeHUsT - 9 yacos

Buner Termonepenaun B Obity. Jduddysms. Kunenne. Bompocsr 6esonmacHoctu B
TEIIOBBIX  mpoueccax. CrocoObl  M3MEpEeHUsT  TeMmIepaTypel.  [epMOperyssiTophl.
3HaueHue 1BeTa a1 opopmiieHHs OBITOBBIX MPHOOPOB, TOCYHBI, MPOBEpPKa pPadOThI
BEHTHUJISILINY, apoMaTH3aIus MIOMEIEHUS, U3TOTOBJICHHE BOJIOCSTHOT'O
rurpomerpa. HacbleHHbli, HEHACBILICHHBIN nap. BrnaxxnocTs. 3HaueHue
TEMIIEPATyPHOTO PEKUMA U BIAKHOCTH [ KU3HEIESITEIbHOCTH YeJIOBEKA.

Ontuuyeckue sisjienns - 14 yacos

®oromerpus. CBETOBOH MOTOK. 3aKOHBI OCBELIEHHOCTU. 3aKOHBI N€OMETPUYECKOMN
ontuku. 3epkaino. I[locrpoeHne n300pakeHUs! B IJIOCKOM 3€pKajie U B CHUCTEME 3epKall.
Tonkass nuH3a: HaxOxkOeHWe OOBEKTa MO Xomy Jydei. Dopmylia TOHKOH JIHMH3BL
Crtpoenue rnasza denoBeka. Puanueckre OCHOBBI 3pEHHS desoBeka. JledekTol 3peHus
U crnocobel WX wucmpasieHus. Pacder mapaMeTpoB JIMH3BI U M300pa’KeHHS.
CnexTpanbHas U »HepreTuyeckas 4YyBCTBUTENbHOCTb Ia3a. llonHoe BHyTpeHHee
otpakeHue. BomHoBas onruka. [ucnepcusi cera. MHTepdepeHms u nudpakums cBeTa.
CBeToBbI€ sIBJIEHUS B IPUPOJIE.

3amuTa npoexkToB — 2 yaca



BreypouHast gesTenpHOCTh Mpeamnojiaraer OONBLIYIO — CaMOCTOSITENbHYH — paboTy
yuammxcs. Teopernueckuil mMarepuan AODKEH ObITb HEPAa3PBIBHO CBsI3aH C MpakTHKOH. Ilpw
nondope IUAAKTHYECKOro MaTepHalia UCIOIb30BaTh 3aaHusl BCeX BHIOB M ypoBHEH. Bce
npakTudeckue padoTel  TpoBOASTCS Oe3 ykazaHwid kK paboTe, 4TOOBI BBITOJIHEHUE 3aTaHUMA
OBUIO TBOPUYECKUM TpoueccoM. B ciydae 3aTpynHeHuil HeOOXOOUM MHAMBHAYAJIBHBIN MOAXO,
KOTOPBIH 3aKJIFOYAETCsI B UCMOJIB30BAHUN KPATKOTO MM MOApoOHOro onucanus paboTel. OO0béEM
MaTepHaja U3y4aeMbIX TE€M 3aHATUH W KOJMYECTBO OTBENEHHBIX HA 3TO YaCOB OINpPENENseTCs

CaAMUM YUHUTCIICM.

[Ipuemsl u MeTonbI pabOTHI, KOTOPBIE TUIAHUPYIOTCS TIPU PEATU3ALNN TPOTPAMMBIL
-CaMOCTOSITeNIbHBIE pabOThI C ICTOYHUKAMHU UH(pOpMaLuy,
-YCTHBIE COOOIIEHHSI YUAIIMXCSl C OCTIEAYIOLIEH TUCKYCCHEHH;
-3BPUCTUYECKHE Oecebr,
-3JIEMEHTBI UTPOBBIX TEXHOJIOTHIA;
-BBITIOJHEHNE 3KCIIEPUMEHTAIBHBIX U MPAKTHYECKUX paboT MO TEIIoTe,

ONTUKE;

-pa60Ta C IUAAKTUYICCKUM MAaTEPHUAIOM,
-CaMOKOHTPOJIb yHalllUMHUCH CBOUX 3HAHMII 10 BOIMpOCaM IJjid TOBTOPCHUS.

3. IIporpammHoe n y4e0OHO-MeTOAHYeCKOoe o0ecnedyeHue

Y4eOHUK
(aBTOp,
HA3BaHHE, IO
HU3JAHUS,
H31aTeJIbCTBO)

TleuyaTHbIE MOCOOUS

Jlutepartypa

1.

2

W

bormanos K 10. «®wu3uk B roctsix y Ouonora» M, Hayka,
1986;

. Kabapaun O.® «Buaeypounas pabora no puzuke» M,

IIpocsemenue 1983,

.Ilepenpman «3annmatenpHas ¢usuka» 1-3 gacte M, Hayka

1980;

. Tapacos JI.B ®usuka B npupone M, IIpocsemenue 1988;
. Cmupnos A I1., 3axapos O.B. Becénbiii 6an u BIyMIUBBIA

ypok: Pusnueckue 3aAa4u ¢ JUPUIECKUMHU YCIOBUAMU. - M.
Kpyrosop, 1994,

. Ycompues A Il 3anaun o ¢pu3nke Ha OCHOBAHUH

JUTEPATYPHBIX CIOXKETOB. - ExarepunaOypr: V-®akropus,
2003;

. EnoxoBnu A.C. CripaBo4HUK 10 (PU3HKE U TEXHUKE. - M.

IIpoceemenue, 20006,

. «ITo3naii camoro ceds» / bubmmoreka «llepBoe ceHTAOps»

cepust «Pusnka» bimyck Ne26 2009;

. Kuxoun UK. Pacckassl 0 pusuke u pusukax / bubmmoreuka

«KBanT». Bpim. 53. M.: Hayka; ri. pen. ¢us.-mart. aur., 1986;

10. Tanpnepinreiin JI. 3annmaTenpHast gpusuka». - M.: PocMaH,

1998;

11. Mapos M . I1nanerst Conneunoii cucrembl. — M. Hayka,

2011;

12. Tut Tom Hayunsle 3a0aBel. @U3uKa: ONBITHI, POKYCHI U

passieuenus: nep. ¢ pp. - M.: ACT: Actpens, 2007,

13. Yokep JIx. ®usnueckuii peitepsepk. - M.: Mup, 1979,
14. Jleonosuu A A. @usnueckuii kaneitnockorn. - M.: Bropo

KBan tym, 1994,

15. Apakensa M K, Baiinmreiin JLU. DnekTpodezonacHocThb

B JKWJIBIX 37aHUsAX .- M.: DHeproatomuzaat 1983;
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16. TynbumHCcKuiA M.E. C60pPHMK Ka4yeCTBEHHbIX 3afa4 no
(msmke. M.: «lpocseLyeHne» 1965;
17. KOdhaHoBa W.J1. 3aHMMaTeNbHbIE BeYepa rno pusnke B
cpedHeit wkone. M. «MpoceelleHne», 1990.

1.B.®. LLnnos Pabouas TeTpaab Ans NpoBeaeHUs
nabopaTopHbIX paboT 9 Knacc. - M.: MpoceeweHne , 2007
2. B.A. KacbsaHos, B.A. KoposuH TeTpaab 415 nabopaTopHbIX
paboT 10 knacc - M.: poda, 2008

3. B.A. KacbsHoB, B.A. KoposuH TeTpafb A5 nabopaTopHbIX
paboT 11 knacc - M.: Opoda, 2008

KapToukn-3afaHus fAns  BbINOMHEHWUS MNpakKTUYeckux pabor./
B.®. Lunos - M.: lNMpocseweHue , 2002.
PasfaTouHbli mMaTepuvan no ¢usnke / Ywakosa M.A. - M.
MpoceeLyeHne , 1990.

Tematnyeckme  MnpeseHTaUMUNO  COAEPXKaHUIO  NporpamMmbl
BHEYPOUHOW AeATeNbHOCTM «PU3nKa BOKPYT Hac»

KomnbloTep C  BbIXOAOM B WIHTEpHeT, My/IbTUMEAUIAHBIIA
MPOEKTOP.

KomnnekTbl  y4yeGHO-nabopaTopHoro  obopyfoBaHue — A/is
NPOoBeAeHNs MPaKTUYECKNX paboT.

Tabnuubl, MakeTbl, [JeWCTBYIOLLME MOLENN, MeyaTHble W
WNHTEPaKTMBHbIE N/1aKaTbl N0 U3y4aembIiM TEMaMm

bubnunoteka - BCE No npeamMeTy «Pusnka.
httD://mww.proshkolu.ru

BugeoonbiTel Ha ypokax. http://fizika-class,narod.ru

EavHas Konnekums Lngposbix 06pa3oBaTe/lbHbIX PECYPCOB.
http://school-collection.edu.ru

MHTepecHble MaTepuaibl K ypokam (M3nKuM rno Temam;
HarnsagHble nocobus K ypokam. http://class-fizika.narod.ru
LinppoBble ob6pasoBaTenbHble pecypcsl. http://mwww.openclass.ru
ONEeKTPOHHbIE yYebHMKM no dum3mke. http://www.fizika.ru

Cepuss guckos DVD: MynbTumeaniiHoe Yy4vebHoe nocobue
«HarnagHas gusnka»

Cepusa guckoB DVD: C60pHMK AEMOHCTPALTOHHbIX OMbITOB /15
cpeaHei 06LLeo0bpa3oBaTe/IbHOM LLIKOSbI «LLIKOMbHbIN
(hm3nyecknii  akcneprmMeHT» / COBPEMEHHbIM YMaHUTAPHBLIN
yHuBepcuTteT 2006

Cepus auckos DVD: «3HUMKoneans atoma» / Fockapnopawms
«PocaTtom», 2012

Onck  «AToM Ha cnyxbe 4yenoseky»/ [Tockapropauus
«PocaTtom», 2001

4. TlnaHupyemble pe3ynbTaTbl OCBOEHUS Y4eOHOro NpeamMeTa, Kypca

MnaHupyeMble pe3ynbTaTbl OCBOEHWS NPOrpamMmmMbl Hanpas/ieHbl Ha pa3BUTME YHMUBEPCASTbHbIX
y4ebHbIX AEACTBUIA, Y4EOHOI 1 06LLenob30BaTeNbCKOM MIKT-KOMNETEHTHOCTU 06yYatoLLmMXCS,
OnbliTa MNPOEKTHON AeATeNIbHOCTU, HaBbIKOB PaboTbl C UHOPMALMEN.


http://www.proshkolu.ru/
http://fizika-class,narod.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

JIuuHOCTHBIE:

ChopMUPOBAaHHOCTH MMO3HABATEIBHBIX HHTEPECOB K MPAKTUYECKON M MPOEKTHOW AEATENbHOCTH
U OCHOB COIHMAJIbHO-KPUTHYECKOTO MBIIIJIEHUS] HAa OCHOBE PAa3BUTHS HMHTEJJIEKTYalbHbIX U
TBOPUYECKHX CIIOCOOHOCTEH yUaIlnuXcs;

VOexneHHOCTh B BO3MOJKHOCTH [MO3HAHMS MPHPOAbI, B HEOOXOAUMOCTH pPa3yMHOIO
UCTIOJIb30BaHUS TOCTH)KEHUI HAYKU U TEXHOJIOTUH sl AaIbHEHIIEr0 Pa3BUTHs Y€JIOBEYECKOTO
oO0IeHus, yBaKEHHE K TBOPIIAM HAYKH U TEXHHKH, OTHOIIEHHE K (U3UKE KaK K DJIEMEHTY
o01evyenoBeyeckoi KyabTypbI,

CaMOCTOATEILHOCTD B MPUOOPETEHUH HOBBIX 3HAHUN U MPAKTHYECKUX YMEHHI MOHUMAaHUU HX
3HAYEHUS IS NaJIbHENUIIEero H3yueH s €CTECTBEHHBIX TUCIIUIUINH,

MortuBaiusi  00pa30BaTENbHOW  MEATENbHOCTH  IIKOJbHMKOB HAa  OCHOBE  JIMYHOCTHO-
OPHEHTHUPOBAHHOI'O MOAX0/a,

YMEHUHU OMpPeNessiTh TPaHUIIbI COOCTBEHHOTO 3HAHUS M HE3HAHHS, Pa3BUTUH CIOCOOHOCTH K
camMoolleHKe (OUeHUBaTh COOCTBEHHYHO Y4YeOHYIO JIEATEIbHOCTb. CBOM  JOCTHIKEHUS,
CaMOCTOSITENIbHOCTh, MHUI[MATHUBY, OTBETCTBEHHOCTD, IPUYUHBI HEY a4 ),

dopMHUpOBaHHE LEHHOCTHBIX OTHOINEHHH MOyr K APYry, YYHUTENI0, aBTOpaM OTKPBITHH U
u300peTeHnit, pe3ybTaTaM 00 yUYeHMs.

c(OPMHUPOBAHHOCTH KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHHM U COTPYIHHYECTBE CO
CBEPCTHUKAMH U YUUTENIEM,;

ycBoennun TB mnpu mnpoBemeHHM mpakTU4YecKux pador, cHOpMHUPOBAHHOCTH OepeKHOTO
OTHOWICHUS K IIKOJILHOMY 000OpPYAOBaHHUIO.

MeTtanpeameTHble:
B chepe pecyramusnvix yHUBEpCaNbHBIX YIEOHBIX TEHCTBHIA:
OBnaneBaTh HaBBIKAMH CaMOCTOATENIBHOTO NPUOOPETEHHs] HOBBIX 3HAHHH, OpPraHHU3aLUuu

y4eOHOW JesATeNbHOCTH, IIOCTAHOBKA MEJeH, TIJIAHUPOBAHHS, CAMOKOHTPOJISI W  OLICHKH
PE3yJbTAaTOB CBOEU NESTENbHOCTH, YMEHHUSIMHU MPEABUAECTb BO3MOXHBIE pPE3YJIbTAThl CBOMX
JIEUCTBUI;

[MonumaTe paznuuusi MEKAY UCXOAHbIMH (PakTaMu ¥ THUIOTE3aMH IJisi UX OOBSICHEHUS,
TEOPETUYECKUMH  MOJEISIMH U peajbHbIMA OOBEKTaMH, OBJIAJI€BATh YHUBEPCATbHBIMHU
y4eOHbIMH JEUCTBHSIMH HA MPUMEpAax TUIMOTe3 [Jisi OOBSICHEHUS W3BECTHBIX (PAKTOB U
SKCIIEPUMEHTAJILHON TPOBEPKH BBIIBUTAEMBIX THIOTE3, Pa3pabOTKH TEOPETUYECKUX MOAeNei
MPOLIECCOB UJIU SABJICHUM,

B chepe nosnasamensueix yauBepCaNbHBIX yUeOHBIX NEHCTBUIL:

dopMupoBaTh yMEHHsI BOCIPHHHUMATh, NepepadaTbiBaTh M MPEACTABIATb HWHPOPMALMIO B
CJIOBECHOH, 00pa3HOH, CHUMBOJMYECKOW (opmax, aHaIM3UpoOBaTb M mnepepadaThIBaTh
MOJIYYE€HHYIO0 MH(GOPMAIIMIO B COOTBETCTBHU C IOCTABJICHHBIMH 337]a4aMU, BBIICTSITb OCHOBHOE
CoZlep KaHHE TMPOYUTAHHOTO TEKCTa, HAXOAWUTh B HEM OTBETHl Ha IIOCTABJIEHHBIE BOMPOCHI U
U3J1araTh €ro,

BBIJIBUTATh TUIIOTE3b], OCYIIECTBIISATh UX MPOBEPKY, MOJIB30BATHCS OMOINOTEYHBIMH KaTaJOraMHu,
CHEeLHUANTBbHBIMU CITPABOYHUKAMH, YHUBEPCATbHBIMH SHIIUKIONEIUSIMHE JIJIs1 IOUCKA HHPOpMaLUu
00 oObexTax.

[Ipnobperath OMBIT CaMOCTOATENBHOTO TIOHMCKA, aHamu3a W oTtdopa wuH(poOpMamuu c
UCTIOJIb30BAHMEM PA3JIMYHBIX HCTOYHMKOB, W HOBBIX HH()OPMAILMOHHBIX TEXHOJOTHUH ISt
peLIeHNs TO3HABATENbHBIX 33124,

OcBauBaTh mpueMbl NEHCTBUH B HECTAHAAPTHBIX CHTYaLMUsX, OBJAEBaThb 3BPUCTUUYCCKUMHU
METO/IaMH PeLIeHUs MpodeM



B chepe kommynuxkamusnvix yHUBEpCATbHBIX yUeOHBIX AEHCTBUIL:
Pa3BuBaTb MOHOJIOTMYECKYIO W AUAJIOTHYECKYH) pe€4b, YMETb BBIPAXKAaTb CBOM MBICIU U

CHOCOOHOCTH BBICIYLIMBAaTh COOECENHUKA, MOHUMATh €ro TOYKY 3PEHMs, NPU3HABATh IPABO
OPYroro 4ejoBeKa Ha €ro TOUKYy 3PEHUs], IPU3HABATh PaBO APYIrOro 4eJ0BEKa HA HHOE MHEHUE,
dopMupoBaTh YMEHHUS padOTaTh B IPYIIE C BBIIOJHEHHEM PA3JIMYHBIX COLMAJBHBIX POJIEH,
NPEACTaBISITh U OTCTAUBATh CBOM B3TJISABI M YOSXKIEHHS, BECTH AUCKYCCHIO.

IIpeameTtHbIe:

DopMUPOBaATh MPENCTABICHUS O 3aKOHOMEPHOM CBSI3H U TIO3HAHUSI TPUPOJIBI, 00 OOBEKTUBHOCTH
HAYYHOTO 3HAHMS, O CUCTeMOOOpasymomel ponu (pU3NKU I Pa3BUTUS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKH U TEXHOJOTHiA; O HAYyYHOM MHPOBO33PEHHM KaK pE3yJbTaTe M3Y4YEHHUS OCHOB
CTPOEHUS MaTepUU U (PyHAaMEHTAIBHBIX 3aKOHOB (PH3HKY,

DopMHpOBaTh MEPBOHAYAIBHBIE MPENCTABICHUS O (PU3UUECKOH CYIIHOCTH SIBJICHHH MPHPOIBI
(MEXaHMYEeCKHX, TEIUIOBBIX, 3JEKTPOMAHUTHBIX M KBAHTOBBIX), BUIAAX MaTepHH (BEIIECTBO U
T0JIE), IBIDKEHUH KaK Crioco0e CYILIeCTBOBAHMS MATEPUH; YCBANBATh OCHOBHBIE NAEH MEXaHHKH,
aTOMHO-MOJIEKYJIIPHOTO y4Y€HHs] O CTPOCHHUH BEINECTBA, JJIEMEHTOB JJIEKTPOAMHAMUKU U
KBAaHTOBOH (DM3HKH; OBJIaJieBaTh MOHATHUITHBIM aIMapaToM M CUMBOJHYECKUM SI3bIKOM (PU3HUKH,
IIpnobperarh ONBIT MPUMEHEHUS HAYYHBIX METOJOB IIO3HAHUS, HaOMOAeHHs (PU3MUecKux
SIBJICHHUH, TPOCTBIX 3KCIEPUMEHTANbHBIX HCCIENOBAHUH, MPSMBIX U KOCBEHHBIX HU3MEPEHHUH C
UCTIONb30BAHMEM  AHAJIOTOBBIX W HHQPOBBIX H3MEPHUTEIBHBIX IMPHOOPOB; IOHHMATh
HEeN30€KHOCTh MOTPELTHOCTH JIOObIX H3MEPEHHIA;

Oco3HaBaTh HEOOXOAMMOCTb TNPUMEHEHHWs] JOCTIKEHWH (HU3UKH W TEXHOJNOTHH A
PaLMOHATIBHOTO PHUPOIONIOIBb30BAHUS,

OBnageBaTb OCHOBaMH O€30MACHOrO HCIIOJNB30BAHHUS E€CTECTBEHHBIX M HCKYCCTBEHHBIX
AJNIEKTPUYECKUX M MATHUTHBIX ITOJICH, 3JIEKTPOMArHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
UCKYCCTBEHHBIX HOHU3UPYIOIIUX M3JIYYeHHH BO H30€KaHHE WX BPEOHOrO BO3NEHCTBHUA Ha
OKPYKAIOIIYIO CPENy M OPraHU3M HeJIOBEKa,

Pa3BuBaTh yMeHHME IIAHMPOBATH B IOBCEAHEBHOW JKM3HM CBOM ACWCTBUS C NPUMEHEHUEM
MOJIYY€HHBIX 3HAHUH MEXAHHKH, 3JIEKTPOAWHAMHUKH, TEPMOJUHAMUKHA W TEIUIOBBIX SIBJICHHH C
LEeNbI0 COePEKEHHS 3I0POBDSL,

DopMUpOBaTE MPEACTABICHUS O HEPALMOHAIBHOM HCIIOJb30BAHUH TMPHUPOIHBIX PECYPCOB U
SHEPrUH, O 3arpsi3HEHUH OKPYXKaroled cpeapl Kak CIEACTBUM HECOBEPIIEHCTBA MAIIWH U
MEXaHH3MOB.

IIpuMepHoOe TeMaTHYECKOE IIAHMPOBaHNE Kypca “@u3nka BOKPYr Hac”
10 kimace (1 vac B HeaeN110)

Ne | Tema KoanuectBo yacos | JlaboparopHbie
n/n padoThl

1 DJIEKTPOMarHUTHbIE SIBJICHUSI 8 1

2 Mexannueckne KojaeOaHus U BOJHBI 2

3 TennoBbie ABICHUS 9 3

4 Onrtudeckne siBICHUS 14 4

5 3almuTa NpoeKTOB 2

Bcero 35 8
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Tema 3aHATUSA

SNeKTPOMarHUTHbIE SABNeHMs (8 YacoB)
DNeKTPUUeCcKe 3aps/bl 1 XXMBbIE OPraHn3Mbl. BAUSHME 9N1EKTPUYECKOrO Nons

Ha >XVBble OpraHn3mbl. b1M0o3neKTpr1yecTso.
JTabopaTtopHas pa6oTa «OnpeaeneHne CONPOTMBIEHUS TKAHEN YeN0BEKa»
MpUpoLHbIE M UCKYCCTBEHHbIE 3/1EKTPUYECKIE TOKM.
VcTopums sHepreTrkn. SHeprus sneKTpryecKoro ToKa 1 ee UCnosib30BaHue.
KoHepeHuua «IneKTpuyeckre cetv Npobaembl 1 NeperekTyBbI.
AJbTepHaTMBHbIE UCTOUYHWUKN IHEPTUN»
MarHuTHoe nose 3eMn 1 ero BANAHNE Ha YeNOBEeKa.
CBoOICTBa 3M1EKTPOMArHUTHBIX BOJH HU3KOMW YacTOTbl. PafnoBO/HbI 1 YenoBeK.
Brionornyeckrie CBOCTBA 3M1EKTPOMArHUTHBIX BOJIH BbICOKOW YaCTOThl.

MexaHun4eckue KonebaHnsa 1 BosHbI (2 vaca)
KonebaHnsa v BOMHbI B XKMBbIX opraHn3Max. KonebaHus v venosek. buoputm.
3BYK KaK CpefCTBO BOCMPUATUA U Nepeaayn MHopmaumn. Y nbTpassykK 1
NH(ppasByK.

Tennosble ABneHNA (9 4acos)

SHeprua Tonamea. TennosHepreTnka. BansHue TemnepaTypHbIX YCNOBUIA Ha
XW3Hb Yenoseka.
JNabopaTopHasa paboTa «M3MeHeHVe TeMnepaTypbl BELLECTBA NPK Nepexose ¢
TBEpPAOro B ra3oobpasHoe cocTosHue. MocTpoeHre rpadurka 3aBUcUMOoCTy
Temnepatypbl Tefia OT BPEMEHW.
Tennosoe 3arpsA3HeHne aTMocgepsl. PelleHue 3aay.
Buabl TpaHcnopTa. MpuMeHeHWe pasnnyHbIX BULOB TPAHCMOPTa B HALLEM
pernoHe. BnvsHne paboTbl TENIOBbIX ABUraTesieil Ha 3KON0ormnyeckme
npoLecchl.
Kpyrnblin cton: «/13meHeHVe Kmmara - NapHUKOBbIN 3deKT 1 rnobasibHoe
noTensieHne Kammara».
TennoBble NPOLECCHI B TeNe Ye/ioBeKa.
JTabopaTtopHas pabota «OnpeaeneHne AbiXaTeNlbHOro 06bLEMa nerkmx
yenoBeKa»
JTabopaTtopHas pa6oTa «OnpeaeneHve aaBneHNs KPOBW Ye/T0BEKa»
PelueHmMe akcnepmMMeHTasIbHbIX 3aga4. (OcHoBHOe ypaBHeHNe MKT,
KO/IMYeCTBO BELLIECTBA)
PeLLeHVe aKcnepuMeHTa/IbHbIX 33fa4. (YpaBHeHVe COCTOAHUSA UAeasIbHOro
rasa. BnaxxHocTb Bo3ayxa)

OnTunyeckue saBneHnsa (14 4acos)
doTtomeTpus. CBETOBOM NOTOK. 3aKOHbI OCBELLEHHOCTW. JlabopaTopHas paboTa
«OnpepeneHne ypoBHA OCBELLEHHOCTU B Kacce»
MckyccTBeHHOe ocBeLleHWe. Buabl a1eKTpUYecKux fam.
3epkasibHOe 1 paccesHHoe (Authdy3HOe) OTpaKeHVe CBeTa.
JKcnepumeHTanbHas pabota: «MocTpoeHre N306paXkKeHNS B NIOCKOM
3epKane».
JKcnepumeHTaIbHasA paboTta: “MHOrokKpaTHoe n3obpaxeHue npeaMeTa B



24
25
26
27
28

29
30
3l

32

34
35

NIOCKMX 3epKanax”.

NvH3bl. Na3 Kak onTnyeckas cuctema. [eeKTbl 3peHus.

MoCTPOeHME U306PAKEHNS B CUCTEME 3EPKaU.

Mone 3peHus.

Cnoco6bl UCMpaBNeHns JeeKTOB 3pEHN.

Na6opaTtopHas paboTa: «OnpeaeneHne GOKYCHOro paccTosHMS 1

OMTUYECKOW CUJIbl OYKOB»
PeLleHne skcnepnumMeHTaIbHbIX 3a4ay.

CBseToBble ABMIEHMS B NpMpoAe (pagyra, M1Upaxu, raso).
OnTrYeckme N3N HALLEro 3peHNs.

Buonoruyeckas ontuka. (XKuble 3epkana, rnas-TepmMoMETp, pacTeHus -

CBETOBO/pbI).

YKnoit ceT. (CBeyeHne Mops, CBETALLMECA OpraHn3Mbl,
XeMUMIOMUHECLIEHLUA, BUOMIOMUHECLLEHLMSA).

JKonornyeckme nNpobaeMbl M 06ecneyeHne yCTOMUYMBOCTU GUOCHEPDI,

CBA3aHHbIE C pacceaHMEM U NOrnoleHneM CBeETa.

3almTa NPOeKTOB
3almTa MpoEeKTOoB

3awmTa NpoeKToB (2 yaca)



