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AHHOTAIUA

Pabouas nporpamma BHEYpOUHOU JesTenbHOCTH «DU3UKa U MUP» peann3yeT OCHOBHYIO
00pa3oBaTeNbHYI0 IPOrpaMMy CpeiHero oopazoBanus .B mporpamme npeaycMOTpeHb
BO3MOXKHOCTH JIJIS1 pPa3BUTHsI OCHOBHBIX BHJIOB JAEATEILHOCTU O0YUYaAIOUINXCS B COOTBETCTBUU C
UX BO3PACTHBIMU OCOOCHHOCTSIMHU.

B xoze u3ydeHus TaHHOTO Kypca, yJalluecs: He TOJIbKO YAO0BIETBOPST CBOU
o0Opa3oBaTeIbHbIE IOTPEOHOCTH, HO U MOJIy4YaT HaBbIKU UCCIIE0BATEIbCKOM 1EATEIbHOCTH,
MO3HAKOMSITCS] C METO/IaMHU UCCIIEZIOBaHUS B (pU3MKe U OUOJIOTHH, TIOTyYaT KpaTKUe JaHHBIE O
MEAMIIMHCKON U OMOJIOrrmuecKoil ammaparype. HaBbiku, moydyeHHbIC TIpH paboTe ¢
M3MEPUTENIbHBIMU IPUOOPAMHU, BHIMOJIHEHHUE MPAKTUYECKUX PadOT U MOCTaHOBKA HKCIIEPUMEHTA
NPUTOJATCA B AaJbHEUIIEH HAyYHO-TEXHUYECKOH esTebHOCTH. OObSICHEHHE OTACIBHBIX
IIPOLIECCOB, MIPOUCXOSIINX B KUBBIX OPraHU3Max Ha OCHOBE (PU3MUECKHUX 3aKOHOB IIOMOXKET UM
YCTaHOBUTbH IPUUUHHO-CJIEICTBEHHBIE CBA3H, CYIIECTBYIOLINE B )KUBOM M HEXUBOU NPUPOJIE,
chopMUpyeT HHTEepEeC HE TOJIBKO K (PU3UKe, HO U K HAYKE B LIETIOM.

ITporpaMma Kypca HOCUT ITPaKTUKO-OPUEHTUPOBAHHBIN XapaKTep ¢ 3JIEMEHTaMH Hay4HO-
MCCJIEI0BATENBbCKON IEATEIbHOCTH U IIOCTPOEH C ONOPOM HA 3HAHUS U YMEHUS, [TOTyYCHHBIE
YUaITUMHUCS PU U3yU4eHUN QUBUKH, XUMHUH, OUOJIOTHH.

Kypc “@uzuka u mup ” ABJIIE€TCSI HHTETPUPOBAHHBIM U MPEAIIOJIAracT 3HaKOMCTBO C
ornpeAeNEHHBIM aclIeKTOM 0a30BOM HayKU - (PU3UKU U HAIIPABJICHUSMHU UCCIIEOBAHUN, KOTOPBIE
BO3HUKIIM Ha CThIKE (PU3UKH XUMUU, OUOJIOTUH, U SKOJIOTHH. OH CIOCOOCTBYIOT PACHIUPEHUIO
KpYro3zopa o0y4aromuxcs, MOoIep>KaHII0 HHTEpeca K U3Y4YeHUIO (PU3UKU M HAPABJICH Ha
pelIeHre JIMYHOCTHO 3HAaUUMBIX JJI1 YYCHHKa IPUKIIAIHBIX 3a/1a4y. BkiroueHue B mporpammy
BOIIPOCOB, CBSI3aHHBIX C (DU3UKOI YEIIOBEKa, MO3BOJIUT YUAIIUMCS MPOIBUHYTHCS 110 ITYTH
MO3HAHUS caMUX ceOs, JIydllie OHATh MPUPOJIY YEIOBEKA U €r0 BO3MOKHOCTEH.

IHosicHuTEeNLHAA 3ANINCKA

Pabouast nporpamMmMa 1o BHEYpOo4HOil esiTenbHOCTH «Du3nka U MUp » peJHa3HaueHa Jyis
obygaromuxcs 9-10 kmaccoB U pa3paboTaHa Ha OCHOBE CIICIYIONINX HOPMATHBHBIX
JAOKYMEHTOB:

o ®denepanbHoro 3akoHa "O06 obpazoBanuu B Poccuiickoit ®eneparuun” ot 29.12.2012 N 273-
®3;

e npukaza MunucrepcTBa o0pa3oBanus u Hayku Poccuiickoit denepanuu ot 17 gexadbps 2010
r. Ne 1897 «O06 yrBepxkeHNH (peepanbHOro rocyJapCTBEHHOI0 00pa3oBaTeIbHOIO
CTaHJapTa OCHOBHOTO 00111ero oopa3oBaHus» (B peaakuuu nprukaza Munoopuayku Poccun
ot 31 nexadps 2015 r. Ne 1577);

o mnpukaza MuHuctepcTBa oOpasoBanus 1 Hayku Poccuiickoit @enepaunu ot 17 mas 2012 r. Ne
413 «O06 yrBepxaeHNH GeaepabHOr0 ToCyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHaaApTa
cpeaHero o0Iiero o0pa3oBaHus» C U3MEHEHUSIMH, YTBEPKAEHHBIMU TPUKAa3aMU
MunuctepcrBa oOpa3oBaHus U Hayku Poccuiickoit @enepaunu Nel645 ot 29.12.2014 1., Ne
1578 o1 31.12.2015 1., Ne 613 ot 29.06.2017 .

e KOHIEMINH TyXOBHO-HPABCTBEHHOI'O PA3BUTHUS M BOCIIUTAHUS JIMYHOCTH TpakJaHUHA.

o CanlluH 2.4.2.2821-10 «CanuTapHO-3MHUEMHOJIIOTHYECKHE TPEOOBAHHS K YCIOBUAM U
opraHu3ary o0ydeHus B 001e00pa3oBaTebHBIX YIPEKICHUAX»: TIOCTaHOBIIeHUs [ TaBHOTO
rocyJapCTBEHHOTO caHuTapHoro Bpaya Poccuiickoit denepannu ot 29 nexadps 2010 Ne 189.

e Yue6Horo miana MBOY Xoxmorckoit CII na 2023-2024 y4eOHbIiA TO/T.



AKTyalmbHOCTh TaHHOHM MPOrpaMMBbl 00YCIIOBJICHA €€ METOJOJIOTHUECKON 3HAYMMOCTBIO -
pasBUTHE y IMIKOJIBHUKOB MOTUBALMM K n3yueHuto gusnku. Kypc umeer
€CTeCTBEHHOHAYYHYIO HANPaBJIEHHOCTh OOMIEKYIbTYPHOTO YpoBHs. PU3KKa Kak HAyKa O
HaunOoJiee 0OLIMX 3aKOHAX MPUPO/IbI, BEICTYIIAs B Ka4ecTBE y4eOHOro IpeMeTa B IIKOJIE,
BHOCHUT CYILIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHUH 00 OKpykatoieM Mupe. OHa pacKpbIBaeT
POJIb HAYKH B SKOHOMHUYECKOM U KYJIbTYPHOM pa3BUTUH OOLIECTBA, CIIOCOOCTBYET
(OpMHPOBAHNIO COBPEMEHHOTO HAYYHOT'O MUPOBO33PEHHS

®I'OC HOBOTrO NOKOJICHUS TPeOYET UCII0JIB30BaHMs B 00pa30BaTeIbHOM IIpoliecce
METO/IOB U IIPUEMOB ITPOEKTHO-UCCIIE0BATENBCKON ACATEIBHOCTH. BriIrouenue merona
IIPOEKTOB B OPIaHU3ALMIO BHEYPOUHOU JEATEIBHOCTH JAET MHOTO IIPEUMYILECTB U
IIOJIOKUTENBHBIX PE3YJbTATOB. [IpOeKTHAsA NEATEIbHOCTD AAET BO3MOKHOCTh HHTETPUPOBATH
TEOpPETUYECKHE 3HAHUS U IPAKTUYECKUE HaBBbIKU, IPUOOPETaTh HAaBBIKM B3aUMOJICHCTBUS B
rpymre. J[ns yueHuKa npoekT- 3T0 BO3MOKHOCTh TBOPUECKH PACKPBITHCS, TIPOSIBUTD ceOs
WH/MBUYaJIbHO WM B KoJuleKTUBE. [IpoekT naér oOyuaromuMcs onbIT OMCKa HHPOpMaLuy,
[IPAKTUYECKOI0 IPUMEHEHUs 00yUeHHUs, CaMOpa3BUTHs, CaMOpeaIN3alluy U cCaMOaHaINu3a
CBOEH J1€ATEIbHOCTU. 3HAHUS, YMEHHSI U YHUBEpCalbHbIe yueOHbIE JeHCTBUSA, HEOOXOIUMbIE
JUISL OpPraHU3aluy IPOEKTHO-UCCIIEI0BATENIbCKON AESITEILHOCTH B LIIKOJIE, B OyAYIIEM CTaHYT
OCHOBOM ISl OPTaHU3ALN HAyYHO-UCCIIEI0BATEIbCKON AESITEIbHOCTH B BBICIIUX M CPEIHUX
Ipo(heCCHOHANIBHBIX YUEOHBIX 3aBEICHUSX, I03BOJISIIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMU Ha
pBIHKE TpyJa U B J11000# cdepe npodeccuoHanbHOM eI TeIbHOCTH.

Heo0xoanMeIM yciioBHEM peau3aiui JaHHOH MPOrpaMMBbl SIBIISIETCS CTPEMIICHHE Pa3BHUTh
y oOydarouuxcsi yMeHue camoctositenbHo paborats, MUKT-komnereHmu, a Takxe
COBEPUIEHCTBOBATH HABbIKM OTCTAaUBAHUSI COOCTBEHHOW MO3UIMHU I10 ONPENEIEHHOMY
BOIIPOCY.
Hesn kypca:
® 3HAKOMCTBO YYalUXCS C BAXKHEHITMMH METOAAMU IPUMEHEHUs (PU3NYECKUX 3HAHUN Ha
IIPAKTHUKE;
e (QopmupoBaHUE LIETOCTHON €CTECTBEHHOHAYYHON KapTUHBI MUPA yUaIlIUXCsl.
3agaum kypca:
® pa3BHUTHE [TO3HABATEIILHOIO MHTEPECA, UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
yyalmxcs B MPOLECcce CaMOCTOSITEILHOTO MPUOOPETEHUS 3HAHUN € UCTIOIb30BAaHUEM
pa3INYHBIX UCTOYHUKOB MH(OpMaIy;
® [IOBbIIIEHUE NTHPOPMAITMOHHON, KOMMYHUKAaTUBHOM, SKOJIOTUYECKOHN KYIbTYpPBI, ONbITA
CaMOCTOSTCILHOM JIEITEILHOCTH;
® COBEpPIIECHCTBOBAaHME YMEHUI U HaBBIKOB B XOJI€ BBIIIOJHEHUS IIPOrpaMMBbl Kypca
(BBITIOJIHEHUE TAOOPATOPHBIX padoT, U3yYeHUs, 0TOOPA U CUCTEMATU3aluU UH(OpMAIIH,
MOJrOTOBKA pedepara, Mpe3eHTaluN);
® OBJAJICHUE yYAIlIUMUCA 3HAHUSMH O COBPEMEHHON HAyYHOW KapTHHE MUPA, O IUPOKUX
BO3MOXHOCTSIX IPUMEHEHUs (PU3UUYECKUX 3aKOHOB;
® BOCIIMTaHUS HABBIKOB COTPYHUYECTBA B IIPOLIECCE COBMECTHOM pabOTHI;
® OCO3HaHHBIN BBIOOP MPODUIBLHOTO 00YUEHHUS.

OO0masi XapakTepuCTHKA MPOrPaMMBbI BHEYPOYHOH AeATEJbHOCTH «PU3UKAa 1 MUP»

[Tporpamma «®u3nka 1 MUpP» OTHOCUTCS K OOLIEMHTEIIEKTYyalbHOMY HAlpaBICHUIO
BHEYPOUYHOM 1€ATENBHOCTH.

[Tporpamma cofepkHT, C OTHOM CTOPOHBI, MaTepHal 1o 0ojee yriyoJéHHOMY U3y4EHUIO
U3J1araeMoro B IIKOJbHON MporpaMMe U30paHHOTO pa3zena, ¢ Ipyroi — npearnonaraetT u3yuyeHue
TaKHUX BOMPOCOB (PU3UKHU, KOTOPHIE HE BXOJAT B HIKOJBHBIM KYpC, HO MOBBIIIAIOT HAEKHOCTh
3HaHUH, yIPoUIal0T MOHUMaHKUE U YCBOGHUE YueOHON MH(OPMAIIUH Ha CIIEAYIOIIEH CTYeHN
oOyuenus. [Iporpamma no3BosisieT OCYIIECTBIATh 3BpUCTHYECKHE TPOOBI U cHOPMUPOBATD
IPAaKTUYECKYIO IeATEIbHOCTD IIKOJIBHUKOB B H3y4aeMoi 00JacTy 3HaHUM.



Pa3BépThIBaHME coNEepKaHMsI 3HAHUI B IPOrpaMMe CTPYKTYPHPOBAHO TaKUM 00pa3oM, YTO
U3y4eHHE BCeX MOCIENYIOIUX TEM 00€CIIeUnBaeTCs MPEAbIYIIIMMH, a MEXTy YACTHBIMU U
O0OLIMMU 3HAHUSAMU NPOCIIEKUBAIOTCS CBSI3U.

[Tporpamma cocTouT U3 4 10CTaTOYHO CAMOCTOSITENIbHBIX TEMaTUUECKUX MOJYJIEH.
MonynbHast CTPYKTYypa Kypcea, 1uddhepeHInpoBaHHOCTD 3aJaHHii TO3BOJISIOT BApPHHPOBATH
coJiepKaHue Kypca B COOTBETCTBUU C OCOOEHHOCTSAMHU YYEHHYECKOIO KOHTUHIEHTA (COCTaB
y4eOHOI1 TpyIIIbl, ypOBEHb 3HaHUH, 00YyJaIOMINUXCs), HATTMYUS 000PYAOBaAHHUSL.

JlocTHKeHHEe COLMAIbHO-TICUXO0JIOIHYEeCKHX Liesiel o0ecrneunBaeTcss opranuszanueil paboTsl
B Manblx rpymmnax. KoJlekTUBHas AeATENbHOCTh IO3BOJSET pa3BUBAaTh y OOYUYaAIOMIMXCS
KOMMYHHKAaTHBHbIE KauyecTBa. BpINONHEHHE TpyNmod NPakTUYECKUX 3afaHuil oOecreuyuBaeT
pean3alyio OCHOBHBIX IOJOXEHUH MeTrona Maiblx rpynn. CocTaB MaiblX IPyNI MOXKET
MEHSIETCS NpHU Mepexofe K M3YYEHUIO CIEAYIOLIero MoAyns. OTo obecreunBaeT Oojee
YCIIEHIHYIO ColMann3anuio ooydatonuxcs. [IpoexTHas 1esTebHOCTh MPEeyCMaTPUBACT TIOUCK
HeoOXoauMol Hexpocrarouied MHGOpMalMM B SHUMKIONEAMSX, CIPABOYHUKAX, HAYyYHO-
NONYJIIPHOM JuTeparype, B IHTepHeTe u np.

OOyuaromiass JesITeabHOCTh IeJarora 3akiioyaeTcs B CO3JAaHUU  OpraHU3allMOHHO-
[earorn4eckux YCJIOBUM Ul y4eOHO-II03HABATEIbHON JNEATEIbHOCTH YYEHUKOB, B OKa3aHUU
UM  TeJarornyeckodl  MHOJAEpP)KKM M METOJUYECKOM  MoMould,  00ecreyuBaroux
rapaHTUPOBAHHOE PEIICHHUE TUJAKTHYECKUX, PA3BUBAIOIINX U BOCIIMTATEIIBHBIX 3a1a4.

®dusnka - SKCIIEpUMEHTAJIbHAS HayKa, U3y4arollasi IPUPOJHbIE SIBJICHHS ONIBITHBIM ITyTEM.
[TocTpoeHrEeM TEOPETHUSCKHUX MOJIeNel (PHU3HKa TaeT OOBSICHCHHE HAOI0IaeMBbIX SIBJICHHM,
bopmynupyeT Gpu3nUecKue 3aKOHbI, IPECKa3bIBAET HOBBIE SIBJICHUS, CO3JAE€T OCHOBY JUIS
IIPUMEHEHHUsI OTKPBITBIX 3aKOHOB IIPUPOJIBI B 4EJIOBEYECKOM ITpakTuke. [loaromy npu
OpraHu3alUM 3aHATUH 110 BHEYPOUHOU AEATEIbHOCTH O0JIbIIIOE BHUMAHUE YAEISIeTCS
AKCIEPUMEHTAJIbHBIM METOJIaM MCCIIE0BAHUS, YTOOBI Pa3BUBATh y 00Yy4aIOIIMXCsl HABBIKU
y4eOHOI, TPOEKTHO-UCCIEeI0BATENbCKON U TBOPUYECKOM 1A TEILHOCTH.

MeknpeaMeTHBIE CBSA3H, peaJIM3yeMbIe ITPOrpaMMOil BHEYPOUHOM JeATSIHbHOCTH «Du3nKka n
MHUDY:

Maremaruka: rpaduka, permeHue 3a1a4, MPOICHTHI.

buonorus: xuBble OpraHu3Mbl, OMOJIOTUYECKAs ONTHKA, KIeTKa, buocdepa.

XUMUS: COCTaB U CTPOEHHUE BEIIECTBA.

['eorpadusi: METOIbI U3YUYESHHS KIMMAaTa U HEJIp 3€MIIH, aTMOC(hEpHI.

DKOJIOTHS: 3arpsi3HEHHE aTMOC(hephl, SKOJIOTHUECKUE TIPOIIECChI, TAPHUKOBBINA (D PEKT,

6uocdepa.

1. Onucanue MecTa y4eOHOr0 MpeaMeTa B y4eOHOM IJIaHe
B yueOnoM muiane MBOY Xoxsnosckoit CIII Ha BHEypouHYIO JeSTE€IbHOCTh M0 (PU3HKE B
9-10 x wmaccax BeieneH | wac B Hegemo. CoriacHo KaJleHTapHOTO rpaduka Ha
2023/2024 npenycmotpeno 34 y4eOHbix Henenn. Cpok peanusaivu mporpaMMsl — 1 ron.
HamnpagneHne BHEYpOUHOH AESATENBHOCTH-ECTECTBEHHO-HAYYHOE.

2. Conepixanue y4eOHOro Kypca
CO,Z[Cp)KaHI/IC KypCa Ka4CCTBCHHO OTJIIMYACTCA OT 6a3oBoro Kypca (I)I/ISI/IKI/I. Ha YpOKax
3aKOHBI (DM3UKH pAcCMATPUBAIOTCS B OCHOBHOM Ha HEXHUBBIX 00bekTax. OJIHAKO OYCHBb
BaxXHO, YTOOBI Yy ydJamuxcCsa TOCTCIICHHO CKJIAAbIBAJIMCh Y6C)KI[€HI/I$I B TOM, 4YTO,
IMPUYIUHHO-CJICACTBCHHAA CBA3b SIBJIECHUU UMEET BCGO6H_[I/II\/'I XapaKkTEep U 4TO, BCC SABJICHUA,
MPOUCXOAAIIHNE B OKPYKAKOIICM HAC MHUPEC, B3aUMOCBS3aHBI. B KypcC€ paCcCMaTpuBarOTCA
BOIIPOCKHI, HAIIPAaBJICHHBLIC Ha pPa3sBUTHC HHTEPECa K (1)I/ISI/IK€, K BKCHepHMeHTaHLHOﬁ
JesITeIbHOCTH, (POPMUpPOBAHUE YMEHUH paboTaTh CO CIpaBOYHOM JuTepaTypoil. Bo Bpems
n3ydeHus: kypca «®Pu3mka BOKPYT Hac» pedsATa MOJy4aroT BO3MOXHOCTH TMPOBOIUTH



UCCIIEIOBATEIbCKUI MPOEKT Mo Jr000MYy U3 BBIOpaHHBIX HampaBieHHH. Ha uTOroBbIX
3aHATHAX 00yYarolUecs BHICTYNAIOT U 3AILUIIAIOT CBOM IPOEKT.

DJIeKTPOMAarHUuTHbIE SIBJIEHUA — 8 yacoB

DnexkTpocTaTHUecKue 3apsaabl. BeITOBbIE AneKTporpuOopsl. JJoManiHss
AEeKTponpoBoka. TexHuka 0e30macHOCTH Ipu paboTe ¢ «OBITOBBIM
AIIEKTPUYECTBOMY». 3HAKOMCTBO C pabOTOI MHIMKATOPHOI OTBEPTKOM, HIEKTPUUECKIM
TECTEPOM; MCCIIEJOBAHNE KBAPTUPHOM IPOBOJIKH HA MOKAPOONACHOCTh, COCTABIICHUE
IPUHLMIIAAIBHOW U MOHTAXHON CXEMBI 3JIEKTPOIIPOBOKH, OCHOBBI 3JIEMEHTAPHOIO
PEMOHTA OBITOBBIX JEKTPONPUOOPOB. DIEKTPUUECKUE CBOWCTBA TEJa YeIOBEKA.
buoanexrpruuectBo. ®OTOPEUENTOPEI., JIEKTPOPELENTOPHI, BUOIIEKTPUUYECTBO CHA.

MarauTtHoe 1ose 1 >KMBbIe Opranu3Mbl. Mcroab30BaHne MarHuToB B OBITY.
Hcnonp30BaHnEe MarHuTa Kak MeTalJIOuCKaTeIs.

Panno. TeneBunenue. BiusiHue 371€KTpOMarHUTHOTO U3JTYYEHHUSI HA )KUBOW OPraHu3M.
HccnenoBanre MHTEHCUBHOCTH 3JIEKTPOMArHUTHOTO U3TYYEHUS dIIEKTPOOBITOBBIX
prOOPOB C MOMOIIBIO PEHTTEHOBCKOM MJICHKH.

Mexannuyeckue KoJe0aHUs M BOJIHBI - 2 yaca

Mexanuueckue konebanus u yenosek. [Ipoucxoxnenne 6uoputmos. Cepaue u
3BYKH, COTIPOBOXKAAIOIINE PabOTy cepaua v Jerkux, ux 3anucb. CTeTocKonu
¢donenrockon. BrICTyknBaHNe — KaKk OJMH U3 CIIOCOOOB ONPEEIICHUS pa3MEPOB
BHYTPEHHUX OPTaHOB U UX COCTOSHUS.

3BYK KaK CpeJICTBO BOCIPUATHS U nepenadr uHgopmanuu. Opran ciiyxa. O6iactb
CIBILIMMOCTH 3BYKa. ['0J10COBOI anmapar yesnoBeka. XapakTepUCTUKH roJioca YeI0BeKa.
VYapTpa3Byk u uH(ppa3Byk. DU3HUecKue OCHOBBI yIBTPA3BYKOBOTO MCCIICIOBAHUS
YeJI0BEeKa. 3BYKH MPUPOJIBI.

TennoBble ABjIeHUA - 9 yacos

Bunsr Temnonepenaun B ObiTy. Jduddysus. Kumenue. Bompocsr 6ezomacHocT B
TEIIOBBIX  mporeccax. CrnocoObl  HM3MEpeHHs  TeMIepaTypbl.  TepMOperyisToOpsl.
3HaueHue IBeTa AJs OQOpMIIEHHS OBITOBBIX MPHUOOPOB, MOCYABI; MpOBEpKa pabOThI
BEHTUISILINY; apomMaTH3anus MIOMEILEH NS, W3TOTOBJICHHE BOJIOCSHOTO
rurpomMerpa. HacwlmeHHsbIH, HEHACHIICHHBIN nap. BitasxkHOCTSB. 3HaueHue
TEMIIEPATYPHOTO PEXUMa U BIAXKHOCTH JJIS )KU3HEAEATEIbHOCTH YEJIOBEKA.

OnTuyeckue sijieHust - 14 yacos

®oromerpusi. CBETOBOM MOTOK. 3aKOHBI OCBELIEHHOCTU. 3aKOHBI T'€OMETPUYECKON
ontuku. 3epkano. Iloctpoenue n300pakeHUs: B MJIOCKOM 3€pKaje U B CUCTEME 3epKall.
Tonkass 5MH3a: HaxOoXAeHUE OOBEKTa MO XOoAy Jydei. Dopmylia TOHKOW JIMH3BIL.
Crpoenue ria3a yenoBeka. Pu3nueckue OCHOBBI 3peHUs desoBeka. JledeKTrl 3peHus
U CcrnocoObl UX wucnpabieHus. Pacuer mnapaMeTpoB JIMH3BI U HM300pa)Ke€HUs.
CnekTpanbHasg M HHEpreTudyeckas 4YyBCTBUTENBHOCTh rja3a. [lonHoe BHyTpeHHEe
oTpaxkenue. BomnoBast ontuka. Jlucnepcus cBera. Unrepdepenuust u nudpakius cera.
CBeTOBBIC SBJICHUS B IPUPOJIE.

3ammrTa npoekToB — 1 yac

Bueypounast nesTeNbHOCTh MpeArnosaraeT OoJIbIIYI0 CaMOCTOSTENbHYIO paloTy
yuamuxcs. TeopeTnueckuili mMarepuan JOJDKEH ObITh HEPa3pbIBHO CBA3aH ¢ mpakTHkou. [lpu
nonbope IUIAKTUYECKOr0 MaTepuasa HCIOiIb30BaTh 3aJjaHusl BCEX BUJOB M ypoBHeH. Bce
NpakTU4Yeckue paboThl  MPOBOJATCS Oe3 yka3aHuid K paboTe, yTOOBI BBINOJIHEHHE 3aJaHUN



OBUIO TBOPUECKUM TpolieccOM. B cirydae 3arpyaHeHUH HEOOXOIUM MHIUBUAYATbHBIA MOIXO,
KOTOPBIN 3aKJII0YAETCs] B UCIIOIB30BAHUM KPATKOTO WIJIM MOAPOOHOTrOo onucaHusi padbotsel. O0BEM
MaTepuaiga U3y4aeMbIX TEM 3aHSITHM U KOJIMYECTBO OTBEAEHHBIX HA ITO YacOB ONpEIEseTCs

CaMHM YUHUTCIICM.

[Tpuembl 1 METOBI pabOTHI, KOTOPHIE IIAHUPYIOTCS TIPU PeATU3alUN TPOTPAMMBI:
-CaMOCTOATEIbHbIE PA0OTHI C UCTOUHUKAMH HH(OpMaLINK;
-YCTHBIE COOOIICHUS yUalTUXCsl C MOCIEAYIOIIEeH TUCKYCCUeH;

-OBPUCTHYECCKHUC 6CCCIHJI;

-3JICMCHTBI UTPOBLIX TCXHOJIOI‘Hﬁ;
-BBIIIOJIHEHUEC SKCIICPUMCHTAJIBHBIX U IIPAKTHYCCKUX pa60T I10 TCIIJIOTE,

OIITHKC;

-pa60Ta C IMAAKTUYCCKHUM MaTCprUaIoM;
-CaMOKOHTPOJIb yHJalllTUMHUCA CBOUX 3HAHUM 110 BOIpocCaM Ji1 TTOBTOPCHUA.

3. IIporpammMHoe H yueOHO-MeTOANYECKOe o0ecnieyeHne

y4eOHUuK
(aBTOp,
Ha3BaHUe, roj
H3IaHUA,
U3/1aTeJIbCTBO)

ITeuaTHbIEe MOCOOUA

[Sa I~

Jluteparypa
1. borganos K.1O. «®u3uk B roctsax y 6uonora» M, Hayka,

1986;

2. Kabapaun O.® «Bueypounas pabota no ¢pusuke» M,

[Tpoceemenne 1983,

3. Ilepenbman «3anumartenbHas ¢usuka» 1-3 gacte M, Hayka

1980;

. Tapacos JI.B ®usuka B npupoae M, [Ipocsemenne 1988;

. Cmupnos A.I1., 3axapos O.B. Becénbiii 0an 1 BAyMUYNBBIN
ypok: Ou3nyeckue 3a7auu ¢ JUPUUECKUMHU YCIOBUSAMU. - M.:
Kpyrozop, 1994;

6. Yconbue A.Il. 3agaun o ¢pu3uke Ha OCHOBAaHUU

JUTEPaTypHBIX CIOKETOB. - ExatepunOypr: Y-Dakropus,
2003;

7. EnoxoBuu A.C. CripaBOYHUK 10 (PU3UKE U TEXHUKE. - M.:

[Ipoceemenue, 2006;

8. «Ilo3Haii camoro cebs» / bubmmoreka «IlepBoe ceHTIOps»

cepust «®uznkax» Boiryck Ne26 2009;

9. Kuxonn U.K. Pacckassl o ¢pusnke u ¢pusmnkax / bubnmoreuxa

«KBanTy». B 53. M.: Hayka; . pea. ¢us.-mat. iut., 1986;

10. Tampnepmrreiin JI. 3anumarenbHas ¢pusnkay. - M.: PocmaH,
1998;

11. Mapos M.41. I1nanersl ConHeunoii cucremsl. — M. Hayka,
2011,

12. Tut Tom HayuHnbie 3a0aBbl. @u3uKa: ONBITHL, HOKYCH U
pa3Biedenus: nep. ¢ ¢p. - M.: ACT: Actpens, 2007;

13. Yokep k. ®usnueckuii peitepsepk. - M.: Mup, 1979.

14. JleonoBuu A.A. ®usndeckuii kaneigockorn. - M.: bropo
KBan tym, 1994;

15. Apaxensn M.K., Baitamreiin JI.W. Dnektpobe30nacHOCTb
B KWJIBIX 3J1aHUAX.- M.: OHeproatomusaat 1983;

16. Tynpunnckuiit M.E. CO0pHUK KadeCTBEHHBIX 3a]a4 MO
¢busuke. M.: «lIpocsemienue» 1965;

17. ¥Oc¢anosa N.JI. 3anumarensHble Beuepa o (Hhu3mke B
cpennent mkoisie. M. «IIpocsemenney, 1990.




pabouasn 1.B.®. Ilunos PaGouas TeTpaas AJisg MpOBEACHUS
TeTpaab, naboparopHbix padot 9 kinace. — M.: Ilpocsemmenue , 2007
TeTpaau JJ 2. B.A. Kacesnos, B.A. Koposun Tetpans asis 1a0opaTOpHBIX
Jadoparopubix | padot 10 xmacc — M.: [Ipoda, 2008
padort 3. B.A. Kacesnos, B.A. Koposun Tetpans ass 1abopaTOpHBIX
pabot 11 kmacc — M.: JIpoda, 2008
auaakTuyeckue | Kaprouku-3agaHust Ui BBITOJHEHUS MPAaKTHUECKUX paboT./
MaTepHuaJbl B.®. IIIunos — M.: Ilpocsemenue , 2002.
Pazpgatounsrit marepuan mo ¢usuke / YmakoBa M.A. — M.:
IIpoceenienue , 1990.
Metoauveckue | TemaTuyeckue MPE3CHTALMUIIO  COACPKAHUIO  MPOTPaMMBbI
MaTepuaIbl BHEYPOUYHOMU jiesiTesibHOCTH «Du3nka BOKPYr HaCc»
Texnuueckue cpeacrBa | Komnbrorep ¢ BbixogoM B HMHTepHET, MyJbTUMEIUWHBIN
o0y4eHuUs IIPOEKTOP.

Kommuiektbl  y4eOHO-abopatopHoro  obopymoBaHHE — UIst
MIPOBE/ICHUS MPAKTHYECKUX padoT.

Harasiganie mocooust

TaOnuipl, MakeTbl, ACHCTBYIOIIUME MOJAETH, II€YaTHbIE U
WHTEPAKTUBHBIC IJIAKATHI 110 M3y4aeMbIM TEMaM

HHTEPHET-
pecypchbl

bubnmnoreka — Bc€ no npeamery «Duzukan.
http://www.proshkolu.ru

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

Enunas xosuteknus 1udpoBbiX 00pa30BaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru

HuTepecHble MaTepralibl K ypokaMm (DU3HMKH [0 TEMaM;
HarJsIHbIe TocoOus K ypokam. http://class-fizika.narod.ru
Ludposeie oOpa3zoBatenbHbIe pecypchl. http://www.openclass.ru
DnexkTpoHHbIe yueOHuKH 1o dusuke. http://www.fizika.ru

npoyue
(auckmn, 3.
nmocooust u
T.IL.)

Hudposbie 06pazoBaTe/ibHbIE PeCypChl:

Cepus muckoB DVD: MynerumenuitHoe ydeOHOe mocoOue
«Harnsanas ¢puzuka»

Cepus nuckoB DVD: COopHUK 1€MOHCTPAITOHHBIX OIBITOB JIJIs
cpenHeit  obmeobOpazoBatenbHON — mkombl  «llIkonbHBII
¢usnueckuit skcriepuMeHT» / COBpPEMEHHBI T'yMaHUTapHbIN
yausepcutet 2006

Cepus nuckoB DVD: «Qunuknonenus aroma» / I'ockapnopatust
«Pocatomy, 2012

Huck «Atom Ha ciuyxOe uenoBeky» I'ockapmoparus
«Pocatomy, 2001

4. Tlmanupyemble pe3yJibTaThl OCBOCHUSI Y4eOHOI0 MpeaMeTa, Kypca

[InanupyeMsble pe3ysIbTaThl OCBOCHMS IIPOrPAMMBI HAIIPABIIEHbI HA Pa3BUTHE YHUBEPCAIBHBIX
y4eOHBIX AeUCTBUI, yueOHOI 1 obmenonp3oBarenbckoi MK T-koMneTeHTHOCTH 00y4aronmxcs,
OTIbITa MPOEKTHON JeSITENIbHOCTH, HABBIKOB pabOTHI ¢ HH(pOpMaIueH.

JInuyHOCTHBIE:

ChopMupoBaHHOCTH MMO3HABATEIBHBIX HHTEPECOB K MPAKTUYECKON M MPOEKTHOM JesITeIbHOCTH
U OCHOB COLMAJIbHO-KPUTUYECKOTO MBIIIJICHUS HAa OCHOBE pa3BUTHS HMHTEIUICKTYalIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN yUaIuxcs;



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/

YOexneHHOCTs B BO3MOXKHOCTHM TO3HAaHHMS TPHUPOABI, B HEOOXOIMMOCTH Pa3yMHOIO
MCIIOJIb30BaHUs JOCTH)KCHUN HAYKH W TEXHOJIOTWH I JAJBHEHIIETO0 Pa3BUTHUS 4EJIO0BEUECKOTO
oOIIeHus, yBaK€HHE K TBOpIIAM HAYKM M TEXHUKH, OTHOIIEHHE K (PU3UKE KaK K IJIEMEHTY
00111€4esI0BEYECKON KYJIbTYpPHI;

CaMOCTOATENBHOCT B MPUOOPETEHNN HOBBIX 3HAHWW M MPAKTHUYECKUX YMEHUN MOHUMAHHH WX
3HA4YCHUS I JAIbHEHIIET0 U3YYECHNS €CTECTBEHHBIX TUCLUIIINH;

MotuBanust  00pa3oBaTeNbHOM  JIEATEIBHOCTH  IIKOJIBHUKOB Ha OCHOBE JIMYHOCTHO-
OPUEHTUPOBAHHOTO MTOAX0/a;

YMEHUHU OIPENEISATh TPAHUIBI COOCTBEHHOTO 3HAHUS W HE3HAHMS, PAa3BUTUU CIOCOOHOCTH K
caMoOlLleHKe (OIICHWBaTh COOCTBEHHYIO Y4YEOHYIO JESTEeIbHOCTh: CBOM  JIOCTHIKCHHS,
CaMOCTOSITENIbHOCTh, UHUIIUATHUBY, OTBETCTBEHHOCTb, IPUYMHBI HEY/auy);

@opMHUpPOBaHHUE LIEHHOCTHBIX OTHOLICHUH JOYI K JPYry, YYMTENI0, aBTOpPaM OTKPBITHUH H
M300peTeHNH, pe3yabTaTaM 00yYeHHUS.

c(OPMHPOBAHHOCTH KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUH MU COTPYAHUYECTBE CO
CBEPCTHUKAMU U YUUTEIIEM;

ycBoeHnn TbB mpu mnpoBeneHHMH NPAKTUYECKUX padoT, cHOPMUPOBAHHOCTH OEPEKHOTO
OTHOILEHHSI K IIKOJIbHOMY 000pYI0BAHUIO.

MeTtanpeameTHblie:
B cdepe pecyiamusnvix yauBepcanbHbIX yU4eOHbBIX IEHCTBUI:
OBnaneBatb HaBBIKAMH CaMOCTOSITEIBHOTO TPUOOPETEHUsT HOBBIX 3HAHUM, OpraHu3aluu

y4eOHOM JesATeTbHOCTH, TOCTAaHOBKA IIeJeil, IUIAHHUPOBAHUS, CAMOKOHTPOJISI M OIICHKHU
pe3yJIbTaTOB CBOEH IEATEIIBHOCTH, YMEHUSIMHU MPEIABUAECTH BO3MOXKHBIE PE3YJbTAThl CBOUX
JIEHCTBHIA

[TorrMaTh pa3nuuus MEXAY HCXOAHBIMH (aKTaMH M THUIOTE3aMH JUISI WX OOBSICHEHUS,
TEOPETUYCCKUMH MOJISIISIME M peajlbHBIMA OOBEKTaMH, OBJIAJIEBATh YHHBEPCATHHBIMU
y4eOHBIMH JCUCTBHSMH Ha MPUMEPAX THUIOTE3 JUIsl OOBSICHEHWS W3BECTHBIX (AKTOB U
SKCIIEPUMEHTAILHOM MPOBEPKH BBIIBUTAEMBIX THIOTE3, pa3pabOTKU TEOPETUUYECKUX MOJenen
IIPOLECCOB WIIH SIBJICHU;

B cdepe nosnasamenvuvix ynuBepcanbHbIX y4eOHBIX 1EHCTBHIA:
®opmupoBaTh YMEHHs BOCIpPUHUMATh, IepepadaTbiBaTh M MPEACTaBIATh HHPOPMAILUIO B

CJIOBECHOH, OOpa3HOW, CHUMBOJHMYECKOW (opmax, aHaIM3UpOBaTh M IepepadaThiBaTh
MOJYYCHHYIO MH()OPMAIIMIO B COOTBETCTBHU C IOCTABJICHHBIMH 33J]a4aMU, BBIICISITH OCHOBHOE
COJIepKaHNEe MPOYMTAHHOTO TEKCTa, HAXOJWUTh B HEM OTBETHl HA TOCTABICHHBIC BOMPOCH U
W3JIaraTh €ro;

BBIJIBUTATh TUIIOTE3bI, OCYIIECTBIIATh UX IPOBEPKY, MOJIB30BAThCS OMOIMOTCUHBIMU KaTaJIOTaMH,
CHENHATbHBIMH CITPABOYHUKAMH, YHUBEPCATBHBIMH SHITUKJIOTICIUAMHE JIJIsl TIOUCKA UHPOPMALIUU
00 00BeKTax.

[IpuoOperaTh OMBIT CAMOCTOSTEIBLHOIO TIOWCKA, aHanu3a W orbOopa uHGpOpMAIMH C
UCITIOJIb30BAHUEM Pa3IMYHBIX HMCTOYHHKOB, W HOBBIX HWH(POPMAIMOHHBIX TEXHOJOTHH IS
pelieHHs TO3HABATEIbHBIX 3371ay;

OcBauBaTh TPUEMBI JEHCTBUN B HECTAHJAPTHBIX CHUTYAllUsSX, OBJAJECBATh JBPHUCTUYCCKUMHU
METO/IaMH PEIICHUs TPo0IeM



B cdepe kommynuxamusHuix yHUBEPCATbHBIX YU€OHBIX 1EHCTBUI:
Pa3BuBaTh MOHOJIOTMYECKYIO M JAMAJIOTMUYECKYIO peuYb, YMETh BbIpaXKaTb CBOM MBICIH U

CIIOCOOHOCTH BBICIYUIMBAaTh COOECEIHMKA, ITOHMMATh €ro TOYKY 3PEHMs, NPU3HABaTh IPaBO
JPYroro 4ej0oBeKa Ha €ro TOUKY 3peHUs, IPU3HABATh IIPABO APYroro 4ejaoBeka Ha NHOE MHEHUE;
®opmupoBaTh yMeHHUS paboTaTh B TPYIIE C BBINOJIHEHUEM PA3UYHBIX COLMAIBHBIX POJIEH,
NPECTaBIATh U OTCTAMBATH CBOU B3IJISABI M YOCK/IEHUS, BECTH TUCKYCCHIO.

IIpeamerHbIe:

®opMupOBaTH MPEICTABICHUS O 3aKOHOMEPHOH CBS3M M ITO3HAHUS TPUPOABI, 00 0OBEKTHBHOCTH
HAYYHOTO 3HAHHS; O CHUCTEMOOOpasyromel poinu (GU3UKU A Pa3BUTUSA IPYTUX €CTECTBEHHBIX
HAayK, TEXHUKH M TEXHOJOTIWH; O HAyYHOM MHPOBO33PDEHUH KaK pe3ylIbTaTe W3YYCHHS OCHOB
CTPOCHUS MaTepuu U PyHAAMEHTAIBHBIX 3aKOHOB (DU3UKH;

®opmupoBaTh MepBOHAYAIBHBIE NMPEACTABICHUS O (U3MYECKOH CYIIHOCTH SIBICHHN NPHPOIBI
(MexaHWUYECKUX, TEIUIOBBIX, 3JCKTPOMAarHUTHBIX M KBAaHTOBBIX), BHJAaX Marepuu (BELIECTBO U
10JIe), ABMKEHUH KaK CIIOCO0€ CYIIECTBOBAHUS MAaTEPUH; YCBaWBaTh OCHOBHBIC UJICH MEXaHUKH,
aTOMHO-MOJICKYJIIDHOTO YUY€HHS O CTPOCHHH BEIIECTBA, 3JEMEHTOB 3JEKTPOAMHAMUKU U
KBAaHTOBOH (DM3MKH; OBJIACBATh MOHATHIHHBIM allapaToM ¥ CUMBOJIMYECKHUM S3BIKOM (DU3UKH;
[IpuoOperaTs ONBIT NPUMEHEHHS HAyYHBIX METOAOB IO3HAHMS, HAOMIOACHUS (QHU3MYECKUX
SIBJICHUH, TPOCTBIX SKCIIEPUMEHTAIBHBIX HCCIEIOBAaHHUM, MPSAMBIX M KOCBEHHBIX M3MEPEHUH C
UCTIOJIb30BAaHUEM  AHAJOTOBBIX W IU(PPOBBIX HM3MEPUTEIBHBIX NPHOOPOB; MOHUMAThH
HEen30€)KHOCTh MOTPEITHOCTH JIIOOBIX U3MEPEHUH;

Oco3HaBaTh HEOOXOAWMOCTh TPHUMEHEHHUS JOCTIKCHMH (H3UKHM W TEXHOJOTHH st
palMoOHAIFHOTO PUPOAOIIOIH30BAHNUS;

OBnasieBaTh OCHOBaMM 0€30MACHOTO HCIOJIB30BAHUSI E€CTECTBEHHBIX M HCKYCCTBEHHBIX
JJIEKTPUYECKUX W MAarHUTHBIX IOJIEH, JIEKTPOMAarHUTHBIX U 3BYKOBBIX BOJIH, €CTCCTBEHHBIX U
HCKYCCTBEHHBIX HOHU3UPYIOIIMX H3Iy4eHHH BO W30€KaHHE WX BPETHOTO BO3JCHCTBHS Ha
OKPYXXAIOLIYIO CPEy ¥ OPraHU3M YelIOBEKa;

Pa3BuBaTh yMmMeHHE IJIAaHMPOBATH B TIOBCEJIHEBHOW JKU3HM CBOHM JCUCTBUS C IMPHUMEHEHHEM
MOJTYYCHHBIX 3HAHWWA MEXaHHKH, JJIEKTPOAMHAMHUKH, TEPMOJWHAMHUKH W TEIUIOBBIX SIBJICHUH C
LEJIBI0 COEepEKEHMSI 310POBbSI;

®opMHpOBaTh TPEACTABICHUS O HEPAIMOHAIHLHOM HCIIOJNB30BaHUH TPHUPOIHBIX PECYpPCOB U
DHEPTUH, O 3arpsS3HEHUH OKPYKAIOUIeH Cpeabl Kak CJIEICTBHM HECOBEPIICHCTBA MAIIMH U
MEXaHU3MOB.

IIpuMepHoOe TeMaTH4YeCKOe IVIAHMPOBaHNE Kypca “Pu3uka u Mmup ”
9 -10kmacc (1 yac B HeJeJII0)

Ne | Tema Konu4yecrBo yacos | JlaboparopHbie
n/n padoThl

1 OJIEKTPOMAarHUTHBIE SIBJICHUS 8 1

2 MexaHudeckue KoJaeOaHus U BOIHEI 2

3 TensoBrle IBICHUS 9 3

4 OnTuyeckue SBICHUS 14 4

5 3ammura MpoeKTOB 1

Bcero 34 8




No

Tema 3ansaTusa

3aHSITHS
n/n
JIeKTPOMarHuTHbIe siBjieHust (8 yacoB)

1 DNEeKTpUYECKHE 3apsiabl U KUBBIE OPraHU3Mbl. BIusiHUE 37€KTPUUYECKOTO OIS
Ha KUBbIC OPraHU3MbI. BUOAJIEKTPHUECTRO.

2 JlaGopaTropnas padora «OnpeaeneHue CONPOTUBICHUS TKAaHEH YEIOBEKA

3 [TpuponaHbIe U NCKYCCTBEHHBIE JIEKTPUUECKHE TOKH.

4 HcTtopust s3HEpreTuku. DHEPrust JIEKTPUUECKOT0 TOKA U €€ UCII0JIb30BaHHUE.

5 Kondepenmuust « IneKTpuuecKre CETH MPOOIEMbI U TIEPCIIEKTHUBEIL.
ATNbTEpHATUBHBIC HCTOYHUKH SHEPTUN

6 MaruauTtHoe nose 3eMJId U €ro BIUSHHUE Ha YeJIOBEKa.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH HU3KOM 4acTOThl. PanoBOIHBI U YETIOBEK.

8 buonoruueckue cBoCTBa 371€KTPOMArHUTHBIX BOJIH BHICOKON 4aCTOTBHI.

MexaHnuyeckue KoJie0aHus U BOJIHBI (2 yaca)

9 Kosebanus 1 BOHBI B KHUBBIX oprann3Max. Konebanus u uenosek. buopurm.

10 3BYK KaK CPeJICTBO BOCIIPHUATHUS U Nepeaadn HHPopMauu. YIbTpa3ByK U
nH(ppa3ByK.

TenjioBble siBjieHus: (9 yacon)

11 OHeprug Tomusa. Temnosnepreruka. BausHue teMeparypHbIX YCIOBUN Ha
JKU3HD YeJIOBEKa.

12 JlabopaTopnasi pa6ora «li3MeHeHue TemnepaTypsl BELIECTBA IPU MEPEXO/IE C
TBEPJIOTO B Ta3000pa3Hoe cocrosiHue. IlocTpoenne rpaduka 3aBHCUMOCTH
TEMIEPATYPHI Te€JIa OT BPEMEHM.

13 TemutoBoe 3arpsizHeHue arMocdepsl. Pemenue 3a1ayq.

14 Buast Tpancnopra. [IpumeHenue pa3anvHbIX BUOB TPAHCIIOPTA B HAIIEM
peruoHe. BrnusiHue paboThl TEMJIOBBIX IBUTATeNEH Ha SKOJIOTHYECKHE
IPOLIECCHI.

15 Kpyrstit cron: «M3MeHeHne Kiumarta - TapHUKOBBIN 2P QeKT U riodanbHoe
MOTEMJICHUE KIUMaTay.

16 TenoBbIe MPOIIECCH B TEJIE YETOBEKA.

17 JlabopaTropnas padora «OrnpeseneHne IpIXxaTeIbHOro 00bhEMa JIETKUX
YeJI0BEKa
Jlaboparopnasi padora «OrnpesenieHre 1aBJICHNUs] KPOBH YETIOBEKa

18 Pemenune skcniepumenTanbHbIX 3a0a4. (OcHoBHOE ypaBHeHue MKT,
KOJIMYECTBO BEILIECTBA)

19 Pemenue skciepuMeHTaNbHBIX 3a7a4. (Y paBHEHUE COCTOSIHUS UJI€AIbHOTO
ra3a. Bmaxxnocts Bo3yxa)

Onrtuueckue siBjaennsi (14 yaco)

20 ®orometpusi. CBeTOBOI MOTOK. 3aKOHKBI OCBENIeHHOCTH. JlabopaTopHas paboTa
«Ornpesenenue ypoBHs OCBEIIEHHOCTH B KJIacce»

21 HckyccTBeHHOE OCBELIEHHE. BUIBI 2IIEKTPUYECKUX JIAMII.

22 3epkanbpHOE U paccessHHoe (uddy3HOE) OTpakeHUE CBETA.
DkcnepuMeHTanbHas padota: «IlocTpoeHne n300pakeHus B MIOCKOM
3epKaje.

23 DkcnepuMeHTallbHas padoTa: “MHOrokpaTHoe n300pakeHre IpeaMeTa B

MJIOCKUX 3€pKajiax’.




24

Jlunsel. ['ma3 kak ontudeckas cucrema. JedekTsl 3peHus..

25 [TocTpoenne nzodpaskeHus B CUCTEME 3epKall.

26 [Tone 3penus.

27 Crioco6b1 uctipaBineHust eQEeKTOB 3PSHUS.

28 JlaGopaTopHnas padora: «Omnpenenenue pOKyCHOTO pacCTOSIHUS U
ONTUYECKOHN CHIIBI OYKOBY»
Penrenue skcriepuMeHTAIBHBIX 33/1a4.

29 CaeToBBIC ABJICHHS B IpUpOE (paayra, MUPaxKu, rajo).

30 OnTHyeckre WITIO3UN HAIIETO 3PEHHS.

31 buonorudeckas ontuka. (JKuBble 3epkaia, raa3-TepMOMETp, PACTCHUS -
CBETOBO/IBI).

32 JKupoii cet. (CBeUCHHE MOPSI, CBETAIINECS OPTaHU3MBI,
XEMITFOMUHECIICHITUS, OMOIFOMIUHECIICHITHS ).

33 DKooruyeckue npoodiaemMsl 1 00ecrieueHre yCTOMuuBOCTH Onocdepsl,
CBSI3aHHBIC C PacCESHUEM U TIOTJIONIEHHEM CBETA.

3ammura npoexkroB (1 yac)
34 3anuTa npoeKToB




