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AHHOTALMS

Pabouast mporpamma BHEYpPOUHOH NesTeNIbHOCTH «PU3HKa BOKPYT HAC» pean3yeT OCHOBHYIO OOPa30BaTENbHYIO MTPOrpaMMy CPEIHETO
obpazoBanus YOV «lllkona 5KOHOMHUKH | NIpaBay. B mporpamMMe npeaycMOTPEeHbI BO3MOXKHOCTH ISl PA3BUTHSI OCHOBHBIX BUIOB IS TEIbHOCTH
00y4arImuxcs B COOTBETCTBUHU C UX BO3PACTHBIMU OCOOEHHOCTSIMH.

B xozne n3yueHust TaHHOTO Kypca, yJaluecst He TOJIBKO YAOBJIETBOPSIT CBOM 00pa30BaTeIbHbIE IOTPEOHOCTH, HO U MOJIy4aT HABBIKU
UCCIIEIOBATENbCKON AEATEIBHOCTH, TIO3HAKOMSATCS C METOJJAMH UCCIIEIOBAHMS B (PU3MKe M OMOJIOTHH, MOJy4aT KPaTKUE JaHHBIE O MEAULINHCKOH U
Ouonornyeckoi anmaparype. HaBblky, ojydeHHbIE TPU pabOTe ¢ N3MEPUTEIBHBIMHA PUOOPAMH, BBITIOJTHEHHE MPAKTHYECKUX PabOT M MOCTAHOBK A
SKCIEPUMEHTA MPHUTOIATCS B JAbHEHIIeH HaydHO-TEXHIUECKON AeaTenbHOCTH. OOBsICHEHNE OTACTBHBIX MPOLECCOB, MPOUCXOISAIINX B KUBBIX
OpraHu3Max Ha OCHOBE (PU3NYECKUX 3aKOHOB IMOMOXKET UM YCTAaHOBHUTb MPUYMHHO-CIICICTBEHHBIE CBS3H, CYIIECTBYIOLINE B )KUBOH U HEXKHBOH
npupoze, chopMHUpPYET HHTEPEC HE TOJIBKO K (PU3HKe, HO U K HayKe B LIEJIOM.

IIporpamma Kypca HOCUT NMPAKTHKO-OPHEHTUPOBAHHBIN XapakTep C 3JIEMEHTAMH Hay4YHO-MCCIIeI0BATEIBCKON NETEbHOCTH U IOCTPOEH € OTIOPOH
HA 3HAHMA U YMEHUS, TOJTyUYeHHbIE YIAIINMHCS TTPU U3YIeHUN (PUSUKH, XUMHUH, OUOJIOTHHL.

Kypc “®@usnka BOKpyr Hac” sBJISIETCS] HHTETPUPOBAHHBIM U MPEATIONAraeT 3HAKOMCTBO € OMPEeNEHHBIM aclIeKTOM 0a30BOH HAayKH - (PU3UKU U
HAIPaBJICHUSIMHU HCCIEOBAHNH, KOTOPbIE BOSHUKIIM Ha CThIKE (PU3MKH XUMUH, OHOJIOTHH, ¥ 5KOJOTHH. OH CIIOCOOCTBYIOT PACLIMPEHHIO KPYro3opa
o0yJarmuxcs, NOAAEP)KaHUI0 HHTEPeca K M3YUEeHUIO (PM3UKH U HAMPABIICH HA PEIIeHNE JMYHOCTHO 3HAYMMBIX JJIs1 YU€HUKA MPUKIAIHBIX 3a71a4.
Bxurouenne B mporpamMmy BOIIPOCOB, CBSI3aHHBIX € (PM3UKON 4eJOBEKa, MMO3BOJIUT yUAIUMCS IPOABUHYTHCS 110 MyTH NMO3HAHUS CaMHX Cce0sl, JTyd1ie
MOHATH MPUPOAY YEJIOBEKA U €r0 BO3MOXKHOCTEH.

IHosicHuTe IbHAS 3aNIUCKA
Pabouast mporpamma 1o BHEYpOUHOH esiTenbHOCTH «PHU3HKa BOKPYT HAC» NpeaHasHadeHa s ooyqaroumuxcs 10 knaccos u paspaboraHa Ha

OCHOBE CJIEYIOIUX HOPMATHBHBIX JOKYMEHTOB:

. DenepanbHOro 3axkona "O6 obpazosanuu B Poccmiickoit @enepaunn” ot 29.12.2012 N 273-@3;

. npukaza MunncrepcTsa oOpazoBanus U Hayku Poccuiickoit @enepaunu ot 17 nexabpst 2010 r. Ne 1897 «O06 yrBepknernu penepaibHOro
rOCyAapCTBEHHOTO 00pa30BaTEIbHOTO CTAHIAPTa OCHOBHOTO 0011ero odpa3oBanusy (B pepakuuu npukasa Munobpaayku Poccun ot 31 nexkabpst
2015 1. Ne 1577);

. npukasa MuHuctepcTea obpasosanHms n Haykn Poccuinckon ®egepaumm ot 17 mas 2012 r. Ne 413 «O6 yTeepxaeHum
denepanbHOro rocynapCTBeHHOro 0b6pasoBaTenbLHOro cTaHaapTa cpegHero obuero obpasoBaHnsa» C U3BMEHEHNAMM,
yTBEPXKAEHHBIMKM Npukasamm MuHnctepcTea obpasosaHms 1 Haykn Poccumnckon ®epepaumm Ne1645 ot 29.12.2014 r., Ne 1578 ot
31.12.2015 ., N2 613 01 29.06.2017 1.

. KOHLEMINHN TyXOBHO-HPABCTBEHHOIO Pa3BUTHS U BOCIIUTAHUS IMYHOCTH IPasKIaHUHA.

. CanlluH 2.4.2.2821-10 «CaHuTapHO-3THIEMHUOJIOrHYECKHE TPeOOBaHUS K YCIOBHSAM M OpraHU3aluy 0OyueHus B 001meo0pa3oBaTeIbHbIX
YUPEKACHUAX» . IOCTAHOBJIEHUs | JTAaBHOTO roCcyJapCTBEHHOIO CaHUTApHOTO Bpada Poccuiickoit @eneparmu ot 29 nexadbpst 2010 Ne 189.



. Yuednoro urana YHOY IDull va 2020-2021 yueOHbrIit rox.

AKTYaJbHOCTb JaHHOH MPOTrpaMMbl OOYCIIOBIIEHA €€ METOOJIOTHUECKOH 3HAYMMOCTBIO - Pa3BUTHE Y IIKOJbHUKOB MOTHBALIUU K M3YYEHUIO
¢usnku. Kypc nmeer ecTeCTBEHHOHAYYHYIO HAaIPaBJIEHHOCTh OOIIEKYJIbTYPHOTO ypoBHs. Pu3nka Kak Hayka o HauboJsee o0ImUX 3aKOHAaX MPUPOIB,
BBICTYIIasl B Ka4eCTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCHT CYIIIECTBEHHBIN BKJIAJ B CHCTEMY 3HaHMH 00 okpyskatromem mupe. OHa pacKpbIBaeT
POJIb HAYKHU B YKOHOMHUYECKOM U KYJIBTYPHOM Pa3BUTHH OOIIECTBa, CIOCOOCTBYET POPMHPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PEHUS

@®I"OC HOBOrO MOKOJIEHHs TPEOyEeT UCITOB30BAHUS B 00Pa30BATENIbHOM IMPOLIECCE METOIOB U MTPUEMOB MTPOEKTHO-UCCIIEAOBATELCKOM
IesTeIbHOCTH. BKIIFOUeHNne MeTO1a IPOSKTOB B OPraHU3aLNI0 BHEYPOUHOH NEITEIbHOCTH Ja€T MHOTO MPEUMYIIECTB H MOJIOKUTEbHBIX
pe3yinbTaToB. [IpoekTHas IesITeNbHOCTD JaéT BO3MOXKHOCTh MHTETPHPOBATh TEOPETUIECKHUE 3HAHUS U NIPAKTUIECKHE HABBIKH, IPHOOPETATh HABBIKU
B3aUMOJIEHCTBYSI B rpymme. [l y4eHHKa IPOEKT- 3TO BO3MOXKHOCTh TBOPUYECKH PACKPBITHCS, MPOSIBUTH C€0s1 MHANBUIYATbHO WM B KOJUIEKTUBE.
IIpoekT maér oOydaroIMces OMBIT MOUCKA WHPOPMALIUH, MPAKTHYECKOTO TPUMEHEHHsT 00yUEeHHs, CAMOPA3BUTHSI, CAMOPEAIH3aLUN U CAaMOaHaIN3a
CBOEH AEATENbHOCTU. 3HAHUS, YMEHHS U YHUBEPCAIbHbIE yueOHbIe NeHCTBUS, HEOOXOAUMBIE Il OPraHU3ALMH TPOEKTHO -UCCIIEI0BATENbCKOM
IeSATEIbHOCTH B IIKOJIE, B OyIyIeM CTaHyT OCHOBOH JUIsl OPTraHU3aLUN HayYHO-UCCIIEAOBATENbCKOM AEATENBHOCTH B BBICIINX M CPETHUX
npoeCCHOHATBHBIX YIeOHBIX 3aBEEHHSIX, IIO3BOJIIIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIME Ha PBIHKE TPyaa U B JF000H chepe mpodeccnoHaTbHON
TEATETbHOCTH.

Heo0xoanMbIM yCcIOBHEM peaM3allii JAaHHOH MPOrpaMMBI SIBJISIETCS CTPEMIICHHE Pa3BUTh Y OOYHAIOLINXCS] YMEHHE CAMOCTOATENLHO padoTaTh,
UKT-xoMIETeHINH, a TAKXKe COBEPIIEHCTBOBATh HABBIKM OTCTAMBAHUS COOCTBEHHOH MO3ULIUH IO OTIPENETIEHHOMY BOIIPOCY.
eau kypca:
e 3HAKOMCTBO YYaIIUXCS C BAKHEHITUMH METOJAMH IPUMEHEeHHs (PU3NIECKUX 3HAHUH Ha MPaKTHKE,
e (opMHpOBaHUE LEJIOCTHOHN €CTECTBEHHOHAYYHON KAPTHHBI MHPA YUAIIIHXCSL.
3apaum Kypca:
e  pa3BUTHE MMO3HABATEIBHOTO MHTEPECA, MHTEIUIEKTYAJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH yJaIuXxcsl B MPOLIECCE CAMOCTOSITETBHOTO
npuoOpeTeHus 3HAaHUH C UCTIOIB30BAHNEM PA3IMYHBIX HCTOYHHKOB HH(PpOPMALINY;
e MOBBIIIEHHE HHYOPMALTMOHHON, KOMMYHHUKATUBHOMN, KOJOTHYECKON KYJIBTYPhI, OTIBITA CAMOCTOSATENbHON NeSITeTbHOCTH,
e COBEPLICHCTBOBAHWE YMEHMI U HABBIKOB B XOJ€ BBIMOJIHEHUS MPOrPaMMBbl Kypca (BBIMOJHEHHE J1a00OpaTOPHBIX padoT, u3ydeHus, otoopa u
cUCTeMaTH3al HHPOPMAaLIUH, TOArOTOBKA pedepara, mpe3eHTanum);
e  OBJIAJICHHE YYALTUMHCS 3HAHUSIMHU O COBPEMEHHOH HayYHOH KapTHHE MHPA, O LIMPOKUX BO3MOXKHOCTSIX MPUMEHEHHs (PH3HUECKIX 3aKOHOB,;
e  BOCIHUTAHHUS HABBIKOB COTPYAHMYECTBA B MPOIIECCE COBMECTHOH padoThI,
e  OCO3HaHHBIN BEIOOP MPOGUIBHOTO OOYyUEHHS.
O0masi XapaKTepHCTHKA IPOrPAMMBI BHEYPOUHOH AeATeIbHOCTH «DH3HKA BOKPYT HAC»
IIporpamma «@u3mKa BOKPYT HAC» OTHOCHUTCS K OOLIEHHTEIUIEKTYAIbHOMY HAIIPABJIEHUIO BHEYPOUHOH AEATEIBHOCTH.
IIporpamma comep:KuT, ¢ OOHOIN CTOPOHBI, MaTepual 1o Oosiee yriayONéHHOMY U3YUEHHUIO U3JIaraeMoro B IIKOJIBHOH IporpaMMe H30paHHOTO
paszena, ¢ Ipyroi — mpeanoiaraeT H3y4eH!ue TAKUX BOMPOCOB (PU3UKH, KOTOPBIE HE BXOIAT B IIKOJIbHBINA KYPC, HO MOBBIIIAIOT HAAEKHOCTD 3HAHUH,



YOPOIIAIOT TIOHUMAHUE W YCBOCHUE YueOHOH HH(pOPMAIK Ha CIenyroiell ctyneHn oOydyenns. [IporpaMMa no3BoJsieT OCyEeCTBIISITh SBPUCTUIECKIE
poOBI U CHOPMHUPOBATH MPAKTHUECKYIO NEATEIbHOCTD ITKOJBHUKOB B U3y4aeMOi 00J1acTH 3HAHUH.

Pa3zBépThiBaHME COMEpIKaHUS 3HAHUI B IPOrpaMMe CTPYKTYPHPOBAHO TAaKUM 00Pa3oM, YTO U3yUEHHUE BCEX MOCIEAYIOMNX TeM 00eCeunBaeTcs
MPEIbITYIAMHU, & MEKIY YaACTHBIMHU M OOIIUMU 3HAHUSIMU TPOCIICKUBAIOTCS CBSI3H.

[Iporpamma cocTouT U3 4 JOCTATOYHO CAMOCTOSITEIBHBIX TEMAaTUYECKUX MOAyJiel. MoayibpHast CTPYKTypa Kypca, auddepeHIInpoOBaHHOCTD
3aIaHUl MO3BOJISIIOT BAPbUPOBATH CONIEPIKAHUE Kypca B COOTBETCTBUHU C OCOOEHHOCTSAMH YYEHUYECKOTO KOHTUHTEHTA (COCTaB Y4eOHOM TPYIIIIbI,
ypOBEHb 3HAHUH, 00yHAIOIINXCS ), HATTMYUS 000PYIOBaHUSL.

JlocTrKeHHe COLMATbHO-TICUXOJIOTHYECKUX IeNiell o0ecrmeynBaeTcsl OpraHm3amueil padoThl B Malbix rpynmnax. KonnekTuBHas NesTeIbHOCTh
MO3BOJISIET PAa3BUBATh Yy OOYHAIOIMUXCS KOMMYHHKATHUBHBIE KaueCTBA. BBIMOTHEHHE TPYIMIION MPAaKTUYECKUX 3aJaHUul O0OeCreuuBaeT peasn3aiiuio
OCHOBHBIX TOJIOKEHUH MeTona Majbix rpymm. COCTaB MajbIX TPYIIT MOMKET MEHSETCS MPHU MepPexolle K M3YYCHHIO CIEOYIOIIEero MOAYJs. ITO
obecrneunBaer 0oJjiee YCIEIIHYIO COLMATU3alni0 oOydaromuxcs. [IpoekTHas nesTenbHOCTh MPenycMaTprUBaeT MOUCK HEOOXOMUMOUM HENOCTArOIIeH
WH(POPMALIUU B SHIMKJIONEANSX, CIPABOYHUKAX, HAYYHO-TIOMYJIIPHOU TuTepatype, B IHTepHEeTE M 1p.

OOy4aromas OesiTeIbHOCTh MeJarora 3aKkjio4yaercss B CO3JaHUU OPraHH3alMOHHO-TENArOrm4ecKuX yCJIOBUM Al y4eOHO-TO3HABATEIBHOMN
NEeSITEeIbHOCTH YYEHUKOB, B OKA3aHUU UM MEAarorn4ecKoil MOMAEPKKU U METOIWYECKOW MOMOINH, O0ECIeYUBAIONINX TapPAHTUPOBAHHOE pPEILISHHE
OUNAKTHYECKUX, PA3BUBAIOIINX U BOCIIUTATEIBHBIX 3a71a4.

®dusuka - SKCIePUMEHTAIbHAs HAyKa, N3YYaroIiasi IPUPOIHbBIC SIBJICHHUS OMBITHBIM myTeM. [TocTpoeHneM TeopeTHdecknx Moeniei Gusmka naetr
o0bsicCHeHUEe HaOMI0IaeMbIX sIBJICHUH, popMmynupyer Gusndeckre 3aKOHbBL, IPEICKA3bIBAET HOBBIE SIBICHUS, CO3/1ae€T OCHOBY IS TPUMEHEHUS
OTKPBITHIX 3aKOHOB MPUPOABI B UEJIOBEUECKOH npakTuke. [103TOMyY mpu OpraHu3aluy 3aHATHH TI0 BHEYPOUHOH eATEIbHOCTH OOJBIIOe BHUMAHUE
YAEJSETCs SKCIIEPUMEHTATBHBIM METOAAM HCCIIEIOBaHMS, YTOOBI Pa3BUBAThH Y OOYYAIOUIUXCS HABBIKK Y4eOHOMH, MPOSKTHO-UCCIIEIOBATEIBCKON 1
TBOPYECKOMN NESTEIbHOCTH.

MesknpeaMeTHbIe CBSI3H, PEATU3YEMBIE IPOTPAMMON BHEYPOUHOH AeATEARHOCTH K PU3HMKA BOKPYT HACY

MaremaTuka: rpaduka, pemeHue 3aaa4, MPOIeHTHI.

Buonorus: *xuBbie opraHu3Mbl, OMOJIOrHYeCKast ONTHKA, KJIeTka, brnocdepa.

XUMHUS: COCTaB M CTPOEHHUE BEIIECTRA.

Ieorpadusi: MeToapl U3yUEHUS KJIMMAaTa U HEAP 3€MJTH, aTMOCQEpHI.

DKOJIOTHUS: 3arpsi3HeHNE aTMOC(EPBI, SKOJIOrHUeCKHe MPOLIeCChl, MapHUKOBBIH 3 dekT, Ouochepa.

1. OnucaHue MecTa yueOHOT0 MpeaAMeTa B yUeOHOM ILIaHe

B yuebnom mnane UOY IIDwull Ha BHEypouHyO AesTeapbHOCTh Mo ¢usuke B 10- x kiacce Beiaener | yac B Henemo. COrjacHO KaJeHOapHOTO
rpaduka Ha 2020/2021 npeaycmotpeno 35 yuebHbix Henenb. Cpok peanmzauuu nporpamMmsl — 1 roa. HanpasieHue BHEYpOUHON NesITEIbHOCTH-
OOILIENHTEIIEKTYaTbHOE.



2. Coaep:xaHue y4eO0HOIr0o Kypca

Comep:xaHue Kypca KadyeCTBEHHO OTJIMYAETCsl OT 0a30BOro kypca ¢usuku. Ha ypokax 3akoHbI (PU3WKH PAcCMATPUBAIOTCS B OCHOBHOM Ha
HEXKUBBIX 00bekTax. OAHAKO OYE€Hb BAXKHO, YTOOBI Y YHAIIUXCS MOCTEIIEHHO CKJIAbIBAIUCH YOSKICHUS B TOM, YTO, MPUYUHHO-CIIECTBEHHAS
CBSI3b SIBJICHUI UMeeT BCEOOIIMid XapakTep W YTO, BCE SIBJICHWS, MPOUCXOMASINUE B OKPYKAIOIIEM HAC MHpE, B3aUMOCBsI3aHbl. B kypce
pPacCMaTPUBAIOTCS BOMPOCHI, HAMPABJICHHbIE Ha Pa3BUTHE MHTEpeca K (PU3MKe, K IKCMEPUMEHTAIBHON NeATebHOCTH, (POPMUPOBAHUE YMEHHMA
paboTaTe CO CHpaBOUYHON JHUTEepaTrypoil. Bo Bpemst m3ydeHus kypca «®Du3uka BOKPYr Hacy pedsTa MOJIyHarOT BO3MOMKHOCTb MPOBOIHTH
UCCJIEZIOBATENIbCKHIA MPOEKT IO JIFOOOMY M3 BBIOpPAHHBIX HampabyieHWd. Ha UTOroBBIX 3aHSATHSIX OOYYaIOUIHUECs BBICTYMAOT M 3alIUIIAI0T CBOU
MIPOEKT.
DIeKTPOMAarHUTHbBIE ABJIEHUsI — 8§ YacoB
DNIeKTpOCTaTHIECKHE 3apsabl. beITOBbBIE 31ekTponpudopsl. JlomMainHss snekTpornpoBoka. TexHruka 0e30macHOCTH ipu padoTe ¢
«OBITOBBIM 3JIEKTPUYECTBOMY. 3HAKOMCTBO ¢ pabOTON MHIMKATOPHOU OTBEPTKOMU, SJIEKTPHUECKUM TECTEPOM; HUCCIICIOBAHNE KBAPTUPHOMN
MPOBOJIKU HA TIOKAPOOIACHOCTh, COCTABJICHUE MPUHLUITUAIBHON 1 MOHTAKHOM CXEMBI 3JIEKTPOTIPOBOAKU, OCHOBBI 3JIEMEHTAPHOTO PEMOHTA
OBITOBBIX 3JIEKTPONPUOOPOB. DIEKTPUUECKUE CBOWCTBA Teja YeoBeka. buoanekrpudectso. @oTOPEHEeNnTOPHL., SIEKTPOPELENTOPHI,
buosnekTpuuecTso CHa.
MarHuTHOE TOJie U JKUBbIE OpraHu3Mbl. FIcrob30BaHne MAarHuTOB B ObITY. ICTIOMBb30BaHNE MAarHUTa KaK METAJJIONCKATEIS.
Paauno. Tenesunenue. BausiHue 3J€KTPOMAarHUTHOTO U3JYUEHHs HA KUBOU opraHu3Mm. MccnenoBaHnre HHTEHCUBHOCTU 3JIEKTPOMArHUTHOTO
U3JTYYEHUS 3JIEKTPOOBITOBBIX MPHOOPOB C MOMOIIBIO PEHTTEHOBCKOM TJICHKH.
Mexann4ieckue KoJe0aHUS U BOJHBI - 2 yaca
Mexanuueckue konedanus u dejaosek. [Ipoucxoxnenue 6noputmos. Cep/lie U 3ByKH, COMMPOBOXKAAIONINE padOTy Cepala U JIETKUX, UX
3anuck. Crerockonu GoHeHAOCKOMN. BrICTyKMBaHUE — KaK OJIUH U3 CMIOCOOOB OMpeAesieHUs] pa3MePOB BHYTPEHHUX OPTaHOB M UX COCTOSHUSI.
3BYK KakK CpeACTBO BOCIPHUATUA U nepenaun nadpopmarun. Opras ciayxa. O0nacTs CIBIIIMMOCTHY 3ByKa. | 0JIOCOBOIT anmapart uenoBeka.
XapakTepUCTUKH rOJIoca YeJIOBeKa.  YIJIBTPa3ByK U MHGPa3Byk. PU3ndeckre OCHOBHI YIBTPA3BYKOBOTO UCCIICIOBAHMS Y€JIOBEKA. 3BYKH
MIPUPOIBL.
TenuioBblie siBJeHUsT - 9 4acoB
Buner Teronepenauun B Owbity. JAuddysus. Kunenwme. Bompocsl Oe3omacHOCTH B TemioBbiX mporeccax. CrocoObl u3MepeHwus
teMriepatypbl. Tepmoperynsaropel. 3HadyeHue IBeTa MIsi OQOpMIIeHUS OBITOBBIX NPHOOPOB, MOCYABI, MPOBEpKa pPabOThl BEHTUJISILIHM,
apoMaTu3alus TOMEIICHUS, W3TOTOBJEHHE BOJIOCSHOTO ruUrpoMerpa. HacbllieHHbIM, HEHAChIIIEHHbIM Tmap. BnaxxHocTh. 3HaueHue
TEMIIEPATYPHOTO PEKUMA U BJIAKHOCTH VIS )KU3HEACSITENbHOCTH YEJIOBEKA.
Onruyeckue siBjieHus - 14 yacos
®oromerpusi. CBETOBOI MOTOK. 3aKOHBI OCBEIIEHHOCTH. 3aKOHBI TeOMEeTpUdecKoit onTuku. 3epkano. [locTpoeHue n300pakeHus B IIOCKOM
3epKaje U B cHCTeMe 3epKai. ToHKas JMH3a: HaxoXkIeHHe oObeKkTa Mo xoay Jydeil. @opmyna ToHkOH nuH3bBL CTpoeHHe riia3a 4elloBeKa.
Qdusnyeckue OCHOBBI 3peHHsi uejoBeka. JledekTol 3peHuss U crnocoObl MX HUCHpaBiieHUs. Pacder mapamMeTpoB JIMH3BI U HU300paKSHUSL.



CrnexTpanpHass M HHEpreTudeckas 4YyBCTBUTENbHOCTh TIna3a. l[lonmHoe BHyTpeHHee oTpakeHue. BomnoBas onrtuka. Jlucmepcust csera.
Wnrepdepennus n mudpakuns cera. CBETOBBIC SBJICHHS B IPUPOAE.
3amuTa NpoexkToB — 2 yaca
BreypouHas nesTenbHOCTh MpearoyiaraeT OOJBIIYI0 CaMOCTOATENBHYI0 padoTy yuammxcs. Teoperndeckuil marepuain JOJDKeH ObITh
HEPa3pBIBHO CBSI3aH ¢ MpakTUKoi. Ilpu mopbope nuaakTUYecKoro Marepuaia MCIoNb30BaTh  3aJaHUS BCEX BUIOB M YpOBHeil. Bce mpakrtudeckue
paboTel mpoBomsTCA Oe3 yKaszaHW K padoTre, YTOOBI BBINOJHEHHE 3aJaHUI OBLIO TBOPUECKMM MpoleccoM. B ciydae 3aTpynHeHH HeoOXomum
WH/IMBUIYAJIbHBIA TTOAXOA, KOTOPBIA 3aKIIFOYAETCsl B MCIOJB30BAHUN KPATKOrO WM moapobHoro omucanus pabotel. O0bEM MaTepuasa M3y4aeMbIX
TEM 3aHSITHH U KOJIMUYECTBO OTBEAEHHBIX HA 3TO YaCOB OINPEIEIISIETCS CAMUM YUUTENIEM.
IIpuemsl u MeToab! pabOTHI, KOTOPBIE IUIAHUPYIOTCS TIPU PEATU3ALUHU TPOTPAMMBI:
-CaMOCTOsITeNIbHBIE pabOThI C NICTOYHUKAMHU HH()OPMALIHH;
-YCTHBIE COOOIICHMSI yUAINXCS C TIOCIeNYIOIeld JUCKYCCUeH;
-3BPUCTUYECKHE Oecerbr,
-3JIEMEHTBI UTPOBBIX TEXHOJOTHI;
-BBINIOJIHEHHE SKCTIEPUMEHTAJIBHBIX U MPAKTUIECKUX PadOT MO TEIUIoTe,
OTITHKE;
-paboTa ¢ AUAAKTHYECKIM MaTepUaIOM,
-CaMOKOHTPOJIb YHAIIUMHUCS CBOMX 3HAHHN 10 BOIPOCAM Il TTOBTOPEHUS.

3. IlporpammHoe u yueOHO-MeTOAHMYECKO0€E o0ecTeueHme

IMeuaTHbIE y4eOHuK (aBTOP, JIutepaTtypa
nocoous HA3BaHHe, roj
U31AHUS, 1. borganos K 10. «®usuk B rocrsix y 6uonora» M, Hayka, 1986;

H3JaTeJIbCTBO) 2. Kabapaun O.® «Bueypounas pabdorta no ¢pusuke» M, I[Ipoceerenne
1983;
3. ITepenpman «3annmMarenbHas ¢pusuka» 1-3 vacte M, Hayka 1980;
4. Tapacos JI.B ®@usuka B npupone M, IIpocsemenue 1988;
5. CmupHos A.T1., 3axapos O.B. Becénbin 6an n BayMmynBbIv

ypoK: Pusmyeckme 3agaudm C NMPUHECKUMIN yCrnoBmsamMun. - M.
Kpyrosop, 1994;
6. Yconbuyes A.l. 3agayn no msmke Ha OCHOBaHUM
nuTepaTypHbIX CtoxXeToB. - EkaTepuHbypr: Y-dakropus, 2003;
7. Enoxosnu A.C. CripaBo4HHK 10 QU3HMKE U TEXHUKE. - M.




IIpocsemenue, 20006,

8. «ITo3Hnaii camoro cebst» / bubnnoteka «IlepBoe ceHTAOPs» cepust
«@us3uka» eimyck Ne26 2009,
9. Kuxoun U K. Pacckasel o pusuke u pusnkax // budbnmoreuxa

«KBant». Bem. 53. M.: Hayka; ri1. pen. ¢us.-mat. iur., 1986;
10. TanbnepwTtenH J1. 3aHnmaTensHaga gouankay. - M.. POCM3H,
1998,
11.  Mapos M.A. ITnanersr Conueunoit cucremsl. — M. Hayka, 2011;
12.  Tur Tom Hayunsie 3a6aBbl. @u3nka: onbIThl, GOKYCH U
passieuenus: niep. ¢ pp. - M.: ACT: Actpens, 2007,
13.  Yokep k. Pusmnyecknn dpenepsepk. - M.. Mup, 1979.
14.  JNleoHosny A.A. duanuecknn kanengockon. - M.: bropo KeaH
TyMm, 1994
15.  Apaxensn M K., Baiinmreita JI. Y. DnekTpo6e30macHOCTb B JKHJIBIX
3paHusAx.- M.: DHeproaromuzaar 1983;
16.  Tynpbumackuit M.E. COOpHHMK KaueCTBEHHBIX 3a1a4 Mo ¢pusnuke. M.
«IIpoceemenue» 1965;
17.  KOdanosa N.JI. 3aHnMarenbHbIe Beuepa 1o pusmke B cpeqHen
mkosie. M. «IIpocsewenuey, 1990.

pabouasi TeTpanb,
TETpaau AJs
Ja00paTOPHBIX
padoTt

1.B.®. [lIunos Paboyast Terpaapb At IpOBENSHHS Ja0OPaTOPHBIX padboT 9
kinacc. — M.: IIpocsenienue , 2007

2. B.A. KacesinoB, B.A. Koposun Terpans mis naboparopsbix pabot 10
knacc — M.: JIpoda, 2008

3. B.A. Kacbsnos, B.A. Koposun Terpans nist maboparopubix pabot 11
knacc — M.: JIpoda, 2008

JIHIAKTHYECKHE
MAaTepHAaJIbI

KapTouku-3ananus 1uisl BEIOJHEHUs pakTudeckux pabot./ B.®. [lunos —
M.: IIpocsewmenue , 2002.

Paznatounsiit matepuan no ¢pusuke / Ymakosa M.A. — M.: [Ipocserenue ,
1990.

MeTOAHYECKHE
MaTepPHAJIBI

TeMaTnueckne MPE3CHTALUNUNO COAEPKAHUIO MPOrPaMMbl BHEYPOUYHOM
NesTeIbHOCTH « DU3HKa BOKPYT HACY

TexHnueckue cpeacrsa 00yueHust

KomnbroTep ¢ BbIXOAOM B IHTEpHET, MyJIbTUHMEANIHBIN IPOEKTOP.




KomnnekTbl yye6HO-nabopaTopHOro 060pyAoBaHVWE ANns  MPOBEAEHUS
NMPaKTUYeCKnX pabor.

HarnsgHble nocobus Tabnuubl, MakeTbl, AENCTBYIOLIME MOAENMN, MNeyaTHble W WMHTEPaKTUBHbIE
Mnnakarbl No U3yyaemblM TeMam
Lindgposble VHTEepHeT- Bubnunoteka - BCE no npeameTy «dusnkax. httD://www.Droshkolu.ru
obpasoBaTesibHble pecypcbl BupaeoonbiTbl Ha ypokax. httD://fizika-class,narod.ru
pecypcsbl: EfnHasa Konnekums LumgpoBbix obpa3osatesibHbIX pecypcos. http://school-

collection.edu.ru
VHTepecHble MaTepuasibl K ypokam (PU3MKK Mo TeMaMm; HarisifHble nocobus
K ypokam. httD://class-flzika.narod.ru
LinthpoBble o6pasoBatesibHble pecypcsbl. httD://www.ooenclass.ru
ANEKTPOHHBbIE Y4ebHUKKM No dmsnke. htto://www.fizika.ru
npoune (auckn, Cepusi guckos DVD: MynbTumeguniiHoe y4debHoe nocobue «HarnsgHas
an. nocobmsi 1 (hn3nKa»
T.M.) Cepusa gnckos DVD: COOpHMK [EMOHCTPALTOHHbIX OMbITOB A/11 CpefHei
06LLe06pa3oBaTeNIbHOM LIKO/bl «LLIKONMbHLIN QU3NYECKUIA SKCMEPUMEHT» /
CoBpeMeHHbI r'yMaHuTapHbIA yHuBepcuteT 2006
Cepyna pguckoB DVD: «3Huumknoneguss atoma» / [ockapnopaums
«Pocatom», 2012
[nck «ATOM Ha cny»6e yenoBeky»/ "ockapnopaums «Pocatoms», 2001

4. TnaHupyemble pe3ynbTaTbl OCBOEHUS y4eOHOr0 NpeamMeTa, Kypca

MnaHupyeMble pe3ynbTaTbl OCBOEHWNSA NPOrpaMmbl Hanpas/ieHbl Ha pa3BUTHE YHUBEPCASTbHBLIX YUYeOHbIX AeNCTBUIA, YH4eOHON 1 06LLENONb30BATENLCKOM
NKT-KOMNETEHTHOCTN 00Yy4atoLLMXCS, ONbITa NPOEKTHON AeATeNbHOCTY, HaBbIKOB paboTbl C MH(OpMaLMEN.
JINYHOCTHbIE:

ChopmMmMpoBaHHOCTb NO3HABATE/IbHbIX MHTEPECOB K NMPAKTUYECKOW M NPOEKTHON AeATeNbHOCTU U OCHOB COLMaIbHO-KPUTUYECKOTO MbILLIEHMS
Ha OCHOBE Pa3BUTUSA UHTENEKTYaSIbHbIX U TBOPYECKNX CMOCOOHOCTEN Yyallmxcs;

Y6eXeHHOCTb B BO3MOXHOCTW MO3HaHUA NPUPOAbl, B HEOOXOAMMOCTU PasyMHOr0 MCMO/b30BaHUA AOCTUMXKEHWIA HAYKW W TEXHOMOIMn ans
[aNbHENLIEro pasBMTUSA YeNOBEYECKOr0 OOLLEHNS, YBaXKEHME K TBOPLAM HayKW U TEXHUKW, OTHOLLEHME K (DU3MKe KaK K 3/1eMeHTY 00LLeYe10Be4eCKoi
KynbTypbl;


https://www.google.com/url?q=http://www.proshkolu.ru&sa=D&ust=1600987309592000&usg=AOvVaw3qSoaxGNDfpazRv2CrpzAK
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1600987309593000&usg=AOvVaw39RK4yOHsFS8vEBXn8rqCS
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1600987309593000&usg=AOvVaw39RK4yOHsFS8vEBXn8rqCS
https://www.google.com/url?q=http://class-fizika.narod.ru&sa=D&ust=1600987309593000&usg=AOvVaw3Soqvw7DhPlrXaMr3O8ZKm
https://www.google.com/url?q=http://www.openclass.ru&sa=D&ust=1600987309593000&usg=AOvVaw0ogeX5VpUFrzDVnYCjhkVU
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1600987309594000&usg=AOvVaw0iDN2uT5Sawz5r-oSTUDqb

CaMOCTOSITENPHOCT B MPHOOPETEHUH HOBBIX 3HAHUN M NMPAKTHYECKHMX YMEHUI NMOHMMAHWU HX 3HAYEHHUS IS JATbHEHIIEro H3y4eHHs
€CTECTBEHHbIX JUCLUIUINH;

MotuBauusi 00pa3oBaTeNbHON AEATENBHOCTH LIKOJBHIKOB HA OCHOBE JIMYHOCTHO-OPHUEHTHPOBAHHOTO MTOAXOA;

YMEHUU OIPENeNATh MPaHULbI COOCTBEHHOTO 3HAHUS U HE3HAHUS, Pa3BUTHU CIIOCOOHOCTH K CAMOOLICHKE (OLIEHMBATh COOCTBEHHYIO YUEOHYIO
IeSATEIbHOCTh. CBOM JOCTH)KEHUS, CAMOCTOATENBHOCTDb, HHUIIUATHBY, OTBETCTBEHHOCTb, IPUYHHBI HEY1a4);

@DopMHupOBaHNE IEHHOCTHBIX OTHOIIEHUH JOYT K APYTY, YUUTEI0, aBTOPaM OTKPBITHH B N300peTeHul, pe3ynbraTaM 0OydeHus.

cOpMHUPOBAHHOCTH KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH M COTPYAHUYECTBE CO CBEPCTHUKAMH U YUUTEIEM,

ycsoeHuu Th mpu npoBeneHnu mpakTudeckux padoT, chopMUPOBAHHOCTH OEPEKHOTO OTHOIIEHUS K IIKOJIBHOMY 000PYIOBAHHIO.

MeTtanpeaMeTHble:
B chepe pecyramuensix yHuBepcanbHbIX Y4eOHBIX NE€HCTBHIA:

OBianeBaTb HaBBIKAMH CaMOCTOSATENBHOTO NPUOOPETEHHs] HOBBIX 3HAHMN, OpPraHM3alH Y4eOHOH MeATeNbHOCTH, NOCTaHOBKA IIeJieH,
MJIAHUPOBAHUS, CAMOKOHTPOJISI U OLICHKH PE3YJIbTaTOB CBOEH AEATEIbHOCTH, YMEHUSIMHU NPEABUIETb BO3MOKHBIE PE3YJIbTaThl CBOUX ACHCTBUL,
[ToHnMaTh pa3nuyust MeXAy UCXOTHBIMU (PaKTaMHU U THIIOTE3aMHU [UI UX OOBSICHEHUS], TEOPETHUECKUMH MOJENISIMU U PealIbHBIMHI OOBEKTaMH,
OBJIAZICBATh YHUBEPCAIbHBIMH YI€OHBIMU ACHCTBUSIMHU Ha NPUMeEpax THIOTe3 st OOBSICHEHUS! U3BECTHBIX (PAKTOB M SKCIEPUMEHTAIBHON MPOBEPKU
BBIIBUT'a€MbIX TUTOTE3, pa3pabOTKH TEOPETUIECKUX MOAECTICH MPOLIECCOB HITH SIBJICHHIA;
B chepe nosnasamenvnvix yHuBepcanbHbIX yUeOHBIX NEHCTBUIL:

@DopMHpOBaTh YMEHHs BOCIPHUHHMATh, mepepadaThiBaTh M MPEACTABIAT MHGOPMALMIO B CIOBECHOH, 0Opa3HOH, CHMBOJMYECKOH (opmax,
aHATU3UpPOBaTh U repepadaThiBaTh MOJYYEHHYIO HWH(POPMAIMIO B COOTBETCTBHM C MOCTABJICHHBIMH 3aJadyaMH, BbIIENATH OCHOBHOE COAEpIKaHUeE
MPOYUTAHHOIO TEKCTA, HAXOAUTh B HEM OTBETHI HA IOCTABJICHHBIE BONPOCHI U U3JIaraTh €ro;

BBIIBUTaTh THIOTE3bl, OCYLIECTBJISITH HMX IPOBEPKY, IOJIb30BAThCS OWUOMMOTEUHBIMH KATaJOTaMH, CIELHUAIbHBIMU CIIPABOYHHKAMH,
YHHBEPCAJIbHBIMU SHIUKJIONEINIMH JJIs TOVICKAa HHpOopMaImu 00 0ObeKTax.

IIproGpeTaTh OMBIT CAMOCTOSTENILHOIO TOWCKA, aHamu3a W OTOOpa MH(POPMALUU C HCIOJNB30BAHHEM pPA3JIMYHBIX HCTOYHUKOB, U HOBBIX
UH(OPMALIMOHHBIX TEXHOJOTUH JJIsl pEIIEHHsI TO3HABATEIbHBIX 33124,

OcBanBathb MpUEMBbI ACHCTBUI B HECTAHAAPTHBIX CUTYALUsIX, OBJIAeBATh SBPUCTHUECKIMH METOIAMHU PELIeHHs MpodieM
B chepe kommynuxkamusnvix yHuBepCcanbHbIX yUeOHBIX NEHCTBUI:

Pa3BuBaTh MOHOJIOTUYECKYIO M JHAJOTHYECKYIO PeUb, YMETh BBIPAXKaTh CBOM MBICIIH U CIIOCOOHOCTH BBICHYIIMBATH COOECEIHMKA, TOHUMATh
€ro TOYKY 3pEHUs], MPU3HABATDH NPABO IPYroro YeJIOBEKa Ha €ro TOUKY 3PEHUs, MPU3HABATH PABO APYrOro YEIOBEKa Ha MHOE MHEHHE,

dopMupoBaTh YMEHHUsI paboOTaTh B TPYIIE C BBITOJHEHHEM PA3UYHBIX COLHMAJIBHBIX POJIEH, MPEACTaBISATh U OTCTaUBAaTh CBOM B3TJISABI U
yOeKIeHUsI, BECTH JUCKYCCHIO.
IIpeameTtHbIe:



dopmmpoBaTb NPEACTaBNEHNSI O 3aKOHOMEPHOI CBSA3W 1 MO3HaHWS NPUPO/bl, 06 0GBEKTUBHOCTI HAYYHOTO 3HAHWS; O CUCTEMOOOPA3yHOLLEl
PONN (U3MKM NS PasBUTMS APYTMX €CTECTBEHHbIX HayK, TEXHUKW W TEXHOMOTWUIA; 0 Hay4HOM MUPOBO33PEHUM KaK Pe3ynbTaTe U3y4YeHWsi OCHOB
CTPOEHUSI MaTePUN 1 (hyHAAMEHTa/IbHbIX 3aKOHOB (IM3VKK;

dopmMmMpoBaTh MepBOHaYasbHble NPeACTaBeHNs O (M3NYECKON CYLLIHOCTY SIBNEHWIA Npupoabl (MEXaHUYECKMX, TEMOBbIX, 3N1EKTPOMArHUTHbIX
1 KBaHTOBbIX), BUAX MaTepum (BELLECTBO W MONE), ABUXKEHWUM Kak Crocobe CyLLeCTBOBaHMS MaTepUM; yCBavMBaTb OCHOBHbIE UAEW MEXaHWKM, aTOMHO-
MOJIEKY/IIPHOTO  YYEHWUs O CTPOEHWW BeLLeCTBa, 3/IEMEHTOB 3MEKTPOAMHAMUKMA W KBAHTOBON (M3UKW; OBNafeBaTh MOHATWIAHLIM annapaTtoM U
CMMBO/IMYECKMM 513bIKOM (U3NKMY;

MpuobpeTaTb OMNbIT MNPUMEHEHWS Hay4HbIX METOJOB MO3HaHUs, HABMHOAEHWS (DU3NYECKUX SBMEHWIA, MPOCTbIX 3KCTMEPUMEHTaNIbHbIX
“ccneaoBaHuiA, NpsMbIX U KOCBEHHBIX M3MEPEHUI C UCMOMb30BAHMEM aHAMOrOBbIX M LIM(POBbIX M3MEPUTENbHBLIX MPUGOPOB; NOHUMATL HEM3BEXHOCTL
MOrPELUHOCTY NH0BbLIX U3MEPEHWIA;

Oco3HaBaTb HEOGXOAMMOCTb NPUMEHEHNSI AOCTUKEHWIA IU3MKIM 11 TEXHONOTUIA /15 PaLMOHaNIbHOTO NPUPO/0NO/b30BaHMS;

OBnageBaTb OCHOBaMM Ge30MacHOr0  MCMONb30BaHUs €CTECTBEHHbIX U WCKYCCTBEHHbIX 3MEKTPUUECKUX W MarHWTHbIX — MOnei,
3NEKTPOMArHUTHBLIX U 3BYKOBbIX BOSH, €CTECTBEHHbIX U UCKYCCTBEHHbIX VOHM3VPYHOLWIMX U3MYUYeHWId BO M3GEXKaHWe MX BPeAHOro BO3AENCTBUS Ha
OKPY>KatoLLY0 Cpeay W OpraH13M YeroBekKa;

Pa3BuBaTh YMEHWE NNaHMPOBATb B MOBCEAHEBHON YU3HI CBOM ENCTBUS C NMPUMEHEHMEM MOJTYYEHHbIX 3HAHUIA MEXaHVKW, 3NMeKTPOANHAMUKM,
TEPMOAVHAMUKM 1 TEN/OBbIX SIBMIEHWIA C LIENbIO COEPEXKEHNS 3[0POBbS;

dopmmpoBaTb NPeACTaBNeHNS O HEPaLOHAIbHOM MCMOb30BaHWM NPUPOAHbLIX PECYPCOB 1 3HEPTN, O 3arPsS3HEHMM OKPYXKatoLLel cpefbl Kak
CNeAICTBIMN HECOBEPLLIEHCTBA MALLVH 1 MEXaHW3MOB.

MNprmepHOe TeMaTUYeCKOe NnaaHnpoBaHme Kypca “®PusrkKa BOKpYr Hac”
10 knacc (1 yac B Hefento)

Ne n/n Tema KonnyectBo 4yacoB JNabopaTopHble
paboThbl

1 ONeKTpoOMarHUTHbIE ABNEHNA 8 1

2 MexaHuyeckme KonebaHusi U BO/HbI 2

3 Tennosble ABNEHUS 9 3

4 OnTunyeckme ABNeHNA 14 4

5 3alumTa NPoeKTOoB 2

Bcero 35 8
Ne 3a/HﬂTVIﬂ Tema 3aHATUSA
n/n

ANeKTPOMarHUTHbIe AB/ieHUs (8 YacoB)
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ANeKTpuYecKue 3apaabl U XKMBble OpraHn3Mbl. BiMaHMe 3aneKTpruyecKoro nons Ha Xusble opraHu3Mbl.
BuoanekTpuyecTso.
Nab6opatopHas paboTa «OnpegeneHre ConpoTUBIEHNSA TKaHEN YeloBEKa»
[MpupoaHbIE N UCKYCCTBEHHbIE 3N1EKTPUYECKUE TOKN.
VicTopusa sHepreTUKn. SHEPrus 3NeKTPUYeCKOro Toka 1 ee UCNosb30BaHue.
KoHepeHLns «DneKTpryeckmne cet Npobsems! 1 NepcrnekTuBbl. ANlbTEPHATUBHBIE UCTOYHUKN SHEPT AN
MarHuTHoe none 3eMnn 1 ero BNSIHNE Ha YeNOBEKa.
CBoMCTBa 3/1eKTPOMArHUTHbIX BOH HU3KOW YacTOTbl. PafMOBO/HbI 1 Ye/OBEK.
Bronornyeckmne CBOMCTBA 3/1EKTPOMArHUTHbLIX BOJIH BbICOKOW YacTOTbl.
MexaHnyeckue KonebaHns v BosHbI (2 vaca)
KonebaHus 1 BO/HbI B XXMBbIX opraHuamMax. KonebaHusa v yenosek. bruoputm.
3BYK KaK CpefCTBO BOCMPUATUA M Nepefadn UHpopmaumn. Y nbTpasByK U MH(Pa3BYK.
Tennosble ABNeHNA (9 yacos)
DHeprusa Tonsmea. TennoaHepreTnka. BansaHue TemnepaTypHbIX YCIOBUI Ha XKN3Hb YeN0OBeKa.
NabopatopHas paboTa «/3MeHeHWe TeMnepaTypbl BELLLECTBA NPK Mepexoe ¢ TBEPAOro B razoobpasHoe
COCTOsiHME. [10CTpOeHMe rpaginka 3aB1UCMMOCTM TEMNEPATYpPbl TeNa OT BPEMEHU.
TennoBoe 3arps3HeHne aTMocepsbl. PeLleHre 3aay.
Bugpl TpaHcnopTa. MprMeHeHWe pas/iyHbIX BULOB TPAHCMOPTa B HalleM permoHe. BansHue paboTbl
TENNOBbIX ABUraTenelt Ha 3KON0rMyeckune npoLecchl.
Kpyrnblit cton: «/3meHeHve KnMata - NapHUKOBbLIN 3(h(heKT 1 rnobaibHOe NOTEN/IEHNE KMmaTay.
Tennosble NPOLLECCHI B TeNle YeNoBeKa.
NabopatopHas paboTa «OnpegeneHve AbixaTe/lbHOro 06bEMa Nerknux YeoBeka»
Na6opaTtopHas paboTa «OnpeaeneHve AaBNeHNS KPOBW Ye/TOBEKa»
PeLueHne akcnepuMeHTa/bHbIX 334a4. (OcHoBHOE ypaBHeHMe MKT, KO/MMYeCTBO BeLLECTBa)
PeLueHKe akcnepuMeHTa/IbHbIX 334a4. (YpaBHEHWE COCTOAHUSA UAealbHOMO rasa. BnaxXHOCTb BO3ayxa)
OnTunyeckue saBneHns (14 vacos)
doTtomeTpumsi. CBETOBOM NOTOK. 3aKOHbI OCBELLEHHOCTW. JlabopaTopHas paboTta «OnpegeneHne ypoBHS
OCBELLEHHOCTM B Kracce»
VckyccTBeHHOe ocBeLleHre. Buibl 3neKTpUYecKmx namn.

3epkanbHOE 1 paccesHHOoe (AM((Y3HOE) OTPAXKEHME CBETA.
JKcnepuMeHTabHan paboTta: «ocTpoeHre N306paXkeHMs B MIOCKOM 3epKasie».
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JkcnepumeHTanbHasa paboTa: “MHOroKpaTHOe M306paxeHne npeaMeTa B MI0CKMX 3epKanax”.
JTnH3bl. a3 Kak ontuyeckasa cuctema. JedekTbl 3peHus.
MocTpoeHre N306paXkeHNst B CUCTEME 3epKaJl.
Mone 3peHus.
Cnocobbl ucnpasneHns aetheKToB 3peHus.
Nab6opaTtopHas paboTa: «OnpegeneHne POKYCHOro pacCTOAHUA Y ONTUYECKOW CU/bl OYKOB»
PeLueHne akcnepuMeHTa/IbHbIX 33au.
CseToBble fBNeHMs B npupoge (pagyra, MUpaxu, raso).
OnTrYeckme UNNH3MN HaLLero 3peHns.
Buonornyeckas ontuka. (XKuBble 3epkana, rnas-tTepMOMETP, PaCTEHUSA - CBETOBOAbI).
YKunBoit ceeT. (CBeueHme Mopsi, CBETALLMECS OPraHU3Mbl, XeMUNOMUHECLLEHLMNSA, OUOMIOMUHECLIEHLINS).
Jkonornyeckne Npobnembl 1 06ecneyeHme yCTOMUMBOCTM GUoCchepbl, CBA3aHHbIE C paccesHUeM U
MornoLieHemM cBeTa.
3awmnTta NpoekToB (2 4yaca)
3awmta NpoexkToB
3alimTa MNpoeKToB



