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AHHOTAIMA

Pabouass mporpamma BHEypouHOU gestenbHOCTH «@Puzuka. MUP BYAVYIIEIO» B
IIpOrpaMMe MPEAYCMOTPEHBl BO3MOXHOCTU [UIsl Pa3BUTHUSI OCHOBHBIX BHUJOB JAEATEIbHOCTU
00y4aromuxcsi B COOTBETCTBUH C UX BO3PACTHBIMU OCOOCHHOCTSIMH.

B Xxome wum3ydeHMs JaHHOrO Kypca, YydallMecss HE TOJIBKO YAOBIETBOPAT CBOHU
oOpa3oBaTenbHble MOTPEOHOCTH, HO M TOJYYaT HABBIKM HCCIEIOBATEIbCKON IEATEIbHOCTH,
MO3HAKOMSITCSI C METOJIaMH HCCIe0BaHus B (pu3nKe W OMOJIOTHH, TOIydaT KpaTKue JaHHBIE O
MEIUIMHCKOM u Ouosjormyeckod ammapartype. HaBbiku, modydeHHble Tmpu padbote ¢
MU3MEPUTENBbHBIMU NIPUOOPAMH, BBIIIOJHEHUE NPAKTUYECKUX paOOT U MMOCTAHOBKA IKCIIEPUMEHTA
NPUTOAATCS B JaJbHEWIIEN HaydyHO-TEXHUYECKOW JesTenbHOCTH. OObsSCHEHHE OTIENbHBIX
MIPOLIECCOB, MPOUCXOAALIUX B )KUBBIX OPraHU3Max Ha OCHOBE (PU3MUECKUX 3aKOHOB IIOMOXKET UM
YCTaHOBUTH NMPUYMHHO-CIIEACTBEHHbIE CBSI3M, CYLIECTBYIOIIHME B KUBOW M HEXUBOU mpupoje,
chopMuUpyeT UHTEPEC HE TOJIBKO K (PU3UKE, HO U K HAYKE B LIETIOM.

[Iporpamma Kypca HOCHUT IPaKTUKO-OPUEHTHUPOBAHHBIA XapakTep € JIEMEHTAMHU HAY4YHO-
HCCIEA0BATENBCKON AEATENIBHOCTH U IIOCTPOEH C ONOPOW HA 3HAHUSA U YMEHHWs, IOJy4YEHHBIE
YYAIIUMHUCS TIPU U3y4eHUN (PU3UKHU, XUMUU, OMOJIOTUH.

Kypc “®@uzuka . MHUP BYAVYUIEI'O” sBisercs HWHTEIPUPOBAaHHBIM M IPEAINOIAaraer
3HAKOMCTBO C OIIPENENEHHBIM acleKToM 0a30BOM Hayku - (U3MKKM M HalpaBICHUSIMHU
UCCIIEIOBAaHUM, KOTOpbI€ BO3HUKIM Ha CThIKe (U3UKM XUMHUH, OHOJIOTHMH, U 3Koyoruu. OH
CHOCOOCTBYIOT pacIIMPEHUI0 KpYyrozopa oOydarolmuxcs, HOJIep)KaHUI0 HHTEpeca K U3Y4YEHUIO
(GU3MKM U HampaBjeH Ha pelIeHHWEe JIMYHOCTHO 3HAUMMBIX JJIS YYEHHKAa MPHUKIAJHBIX 3ajad.
Bxutouenue B mporpamMmy BOIPOCOB, CBSI3aHHBIX C (DU3UKOW YeIOBEKa, MO3BOJIUT y4alllUMCS
MPOJIBUHYTHCA TO IMYyTH MO3HAHUS caMUX ce0sl, Jydllle MOHITh MPHUPOAY YEIOBEKa U €ro
BO3MOKHOCTEH.



IHosicHUTEABLHAA 3AIINCKA

PaGouas mporpamma mo BHEYypouHO# nesitenbHOCcTH «Dusnuka . MUP BY IVIIIET O»

npenHazHaueHa Juist o0ydarormmxcs 10 K1accoB U pa3paboTaHa Ha OCHOBE CIICAYIONIUX
HOPMATHUBHBIX TOKYMEHTOB:
o ®denepanbHoro 3akoHa "O6 ob6pazoBanuu B Poccuiickoit @enepanun” ot 29.12.2012 N 273-

D3;

npukaza MunucrtepcTBa oOpasoBanust U Hayku Poccutickoit denepaunu ot 17 nexadps 2010
r. Ne 1897 «O06 yTBep)kaeHUH (enepabHOTO TOCYIapCTBEHHOTO 00pa30BaTeILHOTO
CTaHJapTa OCHOBHOTO 0011ero o0pa3oBaHus» (B peJakiuu rnpukaza Munoopuayku Poccun
oT 31 nexabps 2015 r. Ne 1577);

npukaza MunuctepcTBa oOpasoBanus 1 Hayku Poccuiickoit @enepannu ot 17 masg 2012 r. Ne
413 «O06 yTrBepkaeHUH (PeaepaTbHOTO TOCYAaPCTBEHHOT0 00pa30BaTeNbHOTO CTaHAapTa
cpenHero oOuiero 00pa3oBaHusA» C U3MEHEHUSMH, YTBEPKIEHHBIMU MTPUKa3aMU
MunuctepctBa oOpasoBanus u Hayku Poccuiickoit denepannu Nel645 ot 29.12.2014 1., Ne
1578 oT 31.12.2015 ., Ne 613 01 29.06.2017 1.

KOHIIETIIINH TyXOBHO-HPABCTBEHHOTO Pa3BUTHSI M BOCITUTAHUS JINYHOCTH TPAKJAHUHA.
CanlluH 2.4.2.2821-10 «CanutapHo-31UIeMHOJIOTHYeCKHE TPeOOBaHUS K YCIOBUIM U
opraHu3arui o0y4eHus B 0011eo0pa30BaTeIbHBIX YIPEIKICHUSX)»: TIOCTAHOBJICHUS | JTaBHOTO
rocy/lapCcTBEHHOTO caHuTapHOTo Bpaua Poccuiickoit denepaunu ot 29 nexadps 2010 Ne 189.
VYyeonoro murana MBOY TlepBomaiickoit COI Ha 2022-2023 yueOHBIHM ro.

AKTyaapHOCTB JAaHHOW MPOTrpaMMbI 00YCIIOBIIEHA €€ METOI0JIOTHYECKON 3HAYUMOCTBIO -
pa3BUTHE y UIKOJIBHUKOB MOTHBAINH K H3ydeHHto ¢pusuku. Kypc nmeer
€CTECTBEHHOHAYYHYIO HAMPaBJICHHOCTh OOIIEKYIbTYPHOTO YpoBHA. PU3MKa KaK HayKa o
HanOoJiee OOIIMX 3aKOHAX MPUPOIbI, BBICTYIAs B KAUeCTBE YICOHOTO MpeIMeTa B MIKOJIE,
BHOCHT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 okpyxatomeM mupe. OHa pacKphIBaeT
POJIb HAYKH B SKOHOMHYECKOM M KYJIbTYPHOM Pa3BUTHUU OOIECTBA, CIOCOOCTBYET
(hOpMHUPOBAHHUIO COBPEMEHHOT'O HAYYHOT'O MUPOBO33PEHHUS

®I'OC HOBOro MOKOJIEHUS TPEOYET UCIIOJIb30BAHUS B 00pa30BaTEIbLHOM IIpOIECcCe
METO/IOB U MPUEMOB MPOEKTHO-UCCIIEI0BATENIbCKOM AeATeNbHOCTH. BKiItoueHre Meroia
MIPOEKTOB B OPraHU3AIMI0 BHEYPOUHOU NEATEIbHOCTH TA€T MHOTO IPEUMYILECTB U
MOJIOKUTETBHBIX pe3yNbTaToB. [IpoekTHas AeaTenbHOCTh JaéT BOZMOKHOCTh HHTETPUPOBATh
TEOpeTUYeCKHe 3HaHUsI U MTPAKTUYECKUE HAaBbIKU, TPUOOPETAaTh HABBIKU B3aUMOJCHCTBUS B
rpymme. i yueHuKa mpoeKT- 3TO BO3MOKHOCTh TBOPUYECKH PACKPBITHCSA, MPOSIBUTH ce0s
WHIUBUAYaIbHO WK B KoJulekTuBe. [IpoekT naér 0OydaromuMces OnbIT MOUCKa HHPOPMAIIHH,
MPAKTUYECKOr0 MPUMEHEHUs 00ydeHus, CaMOPa3BUTHs, CAaMOpEalIM3allii U cCaMOaHaIn3a
CBOEH1 IeATENIBHOCTH. 3HAHUS, YMEHUS U YHUBEPCAIbHbIE yUeOHbIEe IEHCTBUS, HEOOXOAUMbIE
JUIS OpraHU3allii IPOEKTHO-UCCIeI0BATENbCKON AEITETbHOCTH B IIIKOJIE, B OyIyllleM CTaHyT
OCHOBOI1 17151 OpraHu3aly HayYHO-UCCIIeI0BATEIbCKON NESTEIbHOCTU B BBICIIUX M CPEIHUX
podecCHOHANBHBIX YYEOHBIX 3aBEICHUSX, MMO3BOJISIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMU Ha
pBIHKE Tpy/a U B J1t000# cdepe mpodeccroHanbHON AeITeTbHOCTH.

Heob6xomuMbIM ycrioBHEM peanu3aliii JaHHOM MPOrpaMMBbl SBISETCS CTPEMIICHHUE Pa3BUTh
y 00yJarommxcsi yMeHUue caMoCTOsTeNbHO paboTaTh, MKT-komnereHny, a Takxke
COBEPIIIEHCTBOBATh HABBIKM OTCTAMBAHUSI COOCTBEHHON MO3UIIUH T10 OMPENEIEHHOMY
BOIIPOCY.

Iein kypcea:

¢ 3HAKOMCTBO y4Hallluxcs € Ba)KHEUIIIUMHU METOdaMHU IMPUMCHCHUA (bI/IBI/I‘-ICCKI/IX 3HaHUH Ha
IIPAaKTUKE;
L4 (bOpMI/IpOBaHI/IC LIEJIOCTHOM CCTCCTBCHHOHaquOﬁ KapTUHBI MUpaA YHalllUuXCA.

3agaum Kypca:



® pa3BUTHE MIO3HABATEIHLHOTO MHTEPECA, MHTEIUIEKTYAIbHBIX M TBOPYECKUX CITIOCOOHOCTEH
yJaruxcs B MPOoIecce CaMOCTOSTEIbHOTO MPUOOPETEHNUS 3HAaHUHN C HCIIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB HH(OPMAIUH;

¢ TOBBIIIEHUE UH(OPMAIIMOHHOHN, KOMMYHHKATUBHOM, SKOJIOTUYECKOH KYJIBTYpPHI, OIbITA
CaMOCTOSTEIBHOM IEATCILHOCTH;

® COBEpILIEHCTBOBAHME YMEHHMM U HaBBIKOB B X0/I€ BBIMIOJIHEHMSI IPOrPaMMBbl Kypca
(BBITIOJTHEHME JTA0OPATOPHBIX paboT, U3ydEeHHUs, 0TOOpA U CHCTEMAaTH3alnuy HH(OpPMAIIH,
MOJTOTOBKA pedepara, Mpe3eHTalnN ),

® OBJIQJICHUE yYaIlUMUCA 3HAHUSAMH O COBPEMEHHON HaAyYHON KapTHUHE MUPa, O IIHUPOKUX
BO3MOYHOCTSIX IPUMEHEHUS PU3NYECKUX 3aKOHOB;

® BOCIUTAHHUS HABBIKOB COTPYIHHYECTBA B MIPOLIECCE COBMECTHON pabOTHI;

® 0CO3HaHHBIN BBIOOP MPODUIBLHOTO 0OyUEHUS.

O0mas xapakTepucTHKa NIPOrpaMMbl BHEYPOUHOIi AesiTeibHOCTH «Pu3zuka . MUP
BYAYUIEI'O»

[Iporpamma «®usuka . MUP BY JIVIIEI'O» oTHOCHTCS K OOLIEUHTEIIEKTYaIbHOMY
HaIpPaBJIEHNUIO BHEYPOUHOH JAEATEIbHOCTH.

[IporpamMma coep>kuT, C OJHON CTOPOHBI, MaTepHal Mo 6ojiee yriayOnEHHOMY U3yYEHHUIO
M3JIaraéMoro B MIKOJLHOM MporpaMMe n30paHHOTO pasjiena, ¢ APyroi — mpeamnoiaraeT u3y4eHue
TaKUX BOIPOCOB (PU3MKHU, KOTOPHIE HE BXOJIAT B MIKOJBHBIN KypC, HO MOBBIIIAIOT HAJAEKHOCTD
3HAHWMH, YIPOILIAIOT MOHUMAaHKE U YCBOSHHE yueOHOM nH(popMaluy Ha CleAyIouleil cTyneHu
oOyuenus. [IporpaMmma mo3BoJIsS€T OCYLIECTBIISITh SBPUCTHUECKHE TPOOBI U CPOPMUPOBATH
IIPAKTUYECKYIO AEATEIHOCTD IIKOJIbHUKOB B M3y4aeMOi 00J1aCTH 3HaHUI.

Pa3BépThIBaHME CcO/lEepKaHMsI 3HAHUI B IPOrpaMMe CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4yTO
U3y4YeHHE BCEX MOCIEAYIONUX TEM 00eCIeunBaeTCsl MPEIbIIYIIMMHU, @ MEXK1Y YACTHBIMU U
OOIIMMU 3HAHUSMU MPOCIIEKUBAIOTCS CBA3H.

[Iporpamma coctout U3 4 10CTATOYHO CAMOCTOSATEIbHBIX TEMAaTUHYECKUX MOIYJICH.
MoaynbHas CTpyKTypa Kypca, TupdepeHIMPOBAaHHOCTb 3aJaHUI O3BOJISIFOT BAPUPOBATH
coJiepKaHKe Kypca B COOTBETCTBUU C OCOOEHHOCTSIMHM YUEHMUYECKOTO KOHTHHI'€HTA (COCTaB
y4eOHOM T'PYIIIbI, YPOBEHb 3HAHUM, 00YJAIOIINXCS ), HATHYUS 000PYI0BaHUS.

JlocTrKeHne COLMaIbHO-TICHXOJIOIMYECKHX 1iesiell o0ecrneunBaeTcss opranu3zanueii paboTsl
B Majbix rpynnax. KosulekTuBHas AeATeNbHOCTh MO3BOJISIET pa3BUBaTh Yy OOydaromuxcs
KOMMYHHUKaTHBHbIE KadyecTBa. BbimonHeHue rpynmnoil MpakTHYECKMX 3aJaHuil oOecreunBaeT
pealn3alMi0 OCHOBHBIX IIOJOKEHUH Merona ManblXx rpynn. CocTaB ManblX TPYHIT MOXKET
MEHsSeTCs NpU Mepexoje K H3Yy4eHMIO CIEAyoUlero Monayis. OTo olecrneuuBaer Oosiee
YCIEIIHYI0 colManu3anuio odyyaromuxcs. IIpoekTHas nesTeabHOCTh IpeaycMaTpUBaeT MOMCK
HeoO0XoAMMOM HezpocTaouel MHGopMalu B SHUMKIONEIUSAX, CIPAaBOYHHMKAX, HAyYHO-
HONYJISIPHOM JIuTeparype, B IHTepHeTe u ap.

OOyuaromass JesaTeabHOCTh Iefarora 3akiioyaeTcs B CO3JAaHUM  OpraHU3allMOHHO-
NeIarOrMYeCKUX YCIOBUH U1 y4eOHO-1103HABATEIbHOMN /EATEbHOCTH YYEHUKOB, B OKa3aHUU
UM TEelaroruyeckod  MOJACPKKM M METOJAMYECKOHM  IHOMOIIM,  00eCrnednBaroLInX
rapaHTUPOBAHHOE PEIICHUE AUJAKTUIECKUX, PA3BUBAIOIINX U BOCIIUTATEIbHBIX 3a/1a4.

®du3nKa - IKCIIEpUMEHTANIbHAS HayKa, U3y4arollas IPUPOJHBIE IBJICHHS ONBITHBIM ITyTEM.
ITocTpoenunem TeopeTndeckux Mojesen (usnka gaet o0bscHeHHe HabII0JaeMBbIX SIBIECHUH,
bopmynupyeT pU3NUECKUE 3aKOHBI, IPECKa3bIBAET HOBBIE SBJICHHUS, CO3AET OCHOBY JUIS
IIPUMEHEHMSI OTKPBITBIX 3aKOHOB MPUPOBI B 4EJIOBEUECKOM NpakTUkKe. [loaTromy npu
OpraHu3alluM 3aHATUI 110 BHEYPOUHOU JEATEIILHOCTH OO0JBIIOE BHUMAHUE YIIENISAETCS
HKCTIIEPUMEHTAIBHBIM METOJIaM MCCIIEJOBAHUS, YTOOBI pa3BUBATh Y O0YJAIOLINXCSl HABBIKU
y4eOHO1, TPOEKTHO-HCCIEI0BATENbCKON U TBOPUECKOH e TETbHOCTH.



MexxnpeaAMeTHbIE CBA3H, PCATM3YEMBIC IIPOTPaMMOI BHEYPOUHOM JACATCABHOCTH «DHU3HKA .
MUP BY AYIIET'Ox»:

Matremaruka: rpaduka, pemeHue 3a1a4, MPOICHTHI.

buonorus: ;xuBble OpraHU3Mbl, OMOJIOTHYECKAs ONTHKA, KIIETKa, bnocdepa.

XUMHUS: COCTaB U CTPOCHHUE BELIECTBA.

I'eorpadust: MeToabI H3yUCHHSI KIIMMATa U HEAP 3EMITH, aTMOC(EpBI.

DKOJIOTHS: 3arpsi3HEHHE aTMOC(hEphI, SKOJIOTUUECKHUE MPOIECCHI, MAPHUKOBBIN AP (DeKT,

ouocdepa.

1. Onucanue MecTa y4eOHOro0 nMpeaMeTa B yueOHOM IJIaHe
B yuebnom mmane MBOY IlepBomaiickoit COIl Ha BHEypOuUHYIO A€ATEIBHOCTH IO
¢usuke B 10- x kmacce BeieneH 1 yac B Henmenmro. CoriacHo KajaeHAapHOTo rpaduka Ha
2022/2023 npemycmoTpero 35 y4eOHbIX Hemenb. Cpok peanu3aiuy mporpamMMel — 1 TOI.
Hanpasienue BHEYpPOUHOH IesITETLHOCTH- OOIMIENHTEIUIEKTYaIbHOE.

2. Coaep:xxaHue yue0OHOro Kypca

CogepxaHue Kypca KaueCTBEHHO OTJIMYaeTcsl oT 0a3oBoro kypca ¢usuku. Ha ypokax
3aKOHBI (PU3UKHU PACCMATPUBAIOTCS B OCHOBHOM Ha HEXUBBIX 0ObekTax. OJHAKO OYEHb
BaXXHO, YTOOBI Y ydaliuxcCda TIIOCTCIICHHO CKJIAAbIBAJINCH y6e>1<)1eHH51 B TOM, 4YTO,
IMPUYUHHO-CJICACTBCHHAA CBA3b SIBJICHUH MMeeT BCeO6I]_[I/II7I XapaKTEp U 4YTO, BCC SABJICHUA,
MIPOUCXOJISIINE B OKPYXKAIOLIEM HAac MHpe, B3aUMOCBsI3aHBL. B Kypce paccMarpuBaroTcs
BOITPOCKI, HAITPABJCHHBIC Ha Pa3BUTUC HHTEpPECAa K (131/13m<e, K BKCHepI/IMeHTaHBHOfI
NEeSITETLHOCTH, (POPMHPOBAHNE YMEHUN pabOTaTh CO CIPABOYHOM TUTEpaTypoil. Bo Bpems
m3yueHuss kypca «®Pumsuka. MUP BYJAVYIIEI'O» pebsta monay4aroT BO3MOXKHOCTH
MMPOBOJIUTH HCCJIEAOBATEIILCKUN MPOEKT MO JI000MYy W3 BBHIOpAaHHBIX HampaBieHuid. Ha
WUTOTOBBIX 3aHATHUSAX 00yJaroIIKecs BHICTYNAOT U 3aIIMILAI0T CBOM MPOEKT.

JJIeKTPOMarHUuTHbIE sIBJIEHUS — 8 YacoB

DneKxTpocTaTuuecKue 3apsabl. beiToBbie anekTponpubopsl. JJomaniHss
ANIEKTPONPOBOAKA. TexHHuKa 0e30macHOCTH U paboTe ¢ «OBITOBBIM 3JIEKTPHUECTBOM.
3HAKOMCTBO C pabOTOM MHIUKATOPHOU OTBEPTKOM, SJEKTPUUECKUM TECTEPOM;
HCCIIeIOBaHUE KBAPTUPHOM MTPOBOJIKU Ha MOXKAPOONACHOCTh, COCTABIICHUE
MPUHIUIHATIEHON U MOHTXHOU CXEMBbI 3JIEKTPOIIPOBOIKH, OCHOBBI AJIEMEHTAPHOTO
PEMOHTA OBITOBBIX JIEKTPONPUOOPOB. DIEKTPUUECKHE CBOWCTBA TEJIa YETIOBEKA.
buosnexkrpuyectBo. oToperenTopsl., SIEKTPOPELENTOPbI, BHo3aeKTpuuecTBoO CcHa.

MarsauTtHoe 1oJie U ’KUBbIe OpraHu3Mbl. Mcrnonb3oBaHne MarHUTOB B OBITY.
Hcnonb3oBaHne MarauTa Kak METaIOMCKaTEs.

Panuno. TeneBunenue. BiusHue 31eKTPOMarHUTHOTO U3ITyYSHHSI HA JKUBOM OpPraHU3M.
HccnenoBanue MHTEHCUBHOCTH 3JIEKTPOMArHUTHOTO M3IIYYEHUS AIEKTPOOBITOBBIX
pUOOPOB C MOMOIIBIO PEHTI€HOBCKOM TIICHKH.

MexannuyecKHe KoJie0aHus W BOJIHEBI - 2 yaca

Mexanudeckue konebanus u yenoBek. [Ipoucxoxnenue ouopurmon. Cepaie u
3BYKH, COMPOBOKIAIONINE PaOOTy Cep/Iia U JIErKuX, uxX 3amuch. CTETOCKONH
¢donennockon. BricTyknBaHue — Kak OJMH U3 CIIOCOOOB OMpPEIEICHUs pa3MepOB
BHYTPEHHUX OPraHOB U UX COCTOSIHHSL.

3BYK KaK CpEACTBO BOCHpUSTHS U Tiepenaun nHpopmaruu. Opran ciayxa. O6nacthb
CIBIIIMMOCTH 3BYKa. ['0J10CcOBOI anmapat yenoBeka. XapaKTepUCTUKHU TOJI0ca YeIOBeKa.
VYnbTpa3Byk u nH(ppa3Byk. usndeckrie OCHOBHI YIbTPa3BYKOBOTO UCCIIECIOBAHUS
YyeJnoBeKa. 3BYKH IPUPOIBL.



TenJioBble AABAeHUus - 9 yacos

Bunsl Temmonepenaun B Obity. Huddysus. Kunenme. Bompockr Ge3omacHOCTH B
TEIIOBBIX  mporeccax. CrnocoObl  M3MEpeHust  TeMmepaTypbl.  TepMOperyisTOphl.
3HayeHue 1BeTa Ui OQOpMIICHHS OBITOBBIX MPUOOPOB, MOCYIbI; MpPOBEpKa pabOTHI
BEHTHJISLIUH; apoMaTu3anus MOMEIIEHUS, U3rOTOBJICHHE BOJIOCSTHOT'O
rurpomerpa. HacpleHHsbI, HEHACHIICHHBIN nap. BitasxkHOCTS. 3HaueHue
TEMIIEPATYPHOTO PEKUMA U BIKHOCTH JUIS )KU3HEIACATEIIFHOCTH YeJIOBEKa.

Onrtuyeckue siBjieHus1 - 14 yacoB

®oromerpusa. CBETOBOM MOTOK. 3aKOHBI OCBELIEHHOCTU. 3aKOHbl M€OMETPUYECKOMN
ontuku. 3epkano. [locTpoeHune n3o0paxeHus B IJIOCKOM 3€pKaje U B CUCTEME 3epKall.
Tonkas nWH3a: HaxXoXJEeHHE OO0BeKTa Mo xoay Jyded. Dopmyna TOHKON JHH3BI.
Crpoenue rnaza yenoBeka. duznueckue OCHOBBI 3peHUs yenoBeka. [ledexTsl 3peHus
n crnocoObl HMX wucnpasieHus. Pacuer mnapaMeTpoB JIMH3bI U H300pa)KeHUs.
CnexTpanbHass W JHepreTuuyeckas YyBCTBUTEIBHOCTh ria3a. llosiHoe BHyTpeHHee
oTpaxkenune. BomHoBas ontuka. Jucnepcusi ceera. Matepdepenuus u nudpakuus ceera.
CBeToBbI€ SIBIICHUS B IPUPO/IE.

3amuTa npoexkToB — 2 yaca

BueypouHast nesTeNbHOCTh MpeAnosaraeT OoJIBLIIYI0O CaMOCTOSATENbHYIO paboTy

yuanuxcsa. TeopeTnueckuit Marepuan JIOJKEH ObITh HEpa3pbIBHO CBA3aH C IpakTukou. [lpu
noadope AWJAKTUYECKOro MaTepHualia MCIOJb30BaTh 3a/laHusl BceX BUJIOB U ypoBHei. Bee
MpakTUYeCKre pabOThl  MPOBOIATCS 0e3 yKazaHWUW K paboTe, 4TOOBI BBIMOJIHCHHUE 3aTaHUMN

OBLIO

TBOPYECKUM MpoIieccoM. B citydae 3aTpyaHeHnii HEOOX0IMM WHAWBUAYATBHBIA TOIXOI,

KOTOPBIH 3aKIII0YaeTCsl B UCTMOJIb30BAaHUU KPATKOTO WUJIM MOAPOOHOTo omnucanus padoTel. O0bEM
MaTepuaga M3y4aeMbIX TeM 3aHSATHH U KOJIMYECTBO OTBEACHHBIX HA 3TO YacCOB OIpeleisieTcs
CaMHUM Y4YHTEJIEM.

[Ipuemsl 1 MeTOABI PaOOTHI, KOTOPBIE MIIAHUPYIOTCS MPU PeaTU3aluu IPOTPAMMBI:

-CaMOCTOSITEJIbHBIE PA0OTHI ¢ UICTOYHHKAMU WH(POpMAITUH;

-YCTHBIE COOOIIEHUS YUaAITUXCsI C MOCISAYIOMIECH TUCKYCCUEH;
-3BPUCTHYECKHE OECeIbl;

-3JIEMEHTBI UTPOBBIX TEXHOJIOTHHl;

-BBITIOJIHEHUE SKCIIEPUMEHTAIBHBIX U MPAKTUYECKUX PaboT 1O TEIUIOTE,
OIITHKE;

-paboTa ¢ TUIAKTUYECKUM MaTePHAIIOM;

-CaMOKOHTPOJIb YYaIIUMHCS CBOUX 3HAHUI MO BOMpPOCaM JJisi TMOBTOPEHUSI.

3. IIporpaMmmHoe u yueOHO-MeTOUYEeCKOe oDecTiedeHne

IleuaTHble mMOCOOUS

yueOHHMK Jlureparypa
(aBTOp, 1. borganoB K.}O. «®u3uk B roctsix y 6uonora» M, Hayka,
Ha3BaHHe, IoJx 1986;
H3aHNA, 2. Kabapaun O.® «Bueypounas padota no ¢pusuke» M,
U3/1aTeJIbCTBO) [Ipocsemenue 1983;
3. Ilepenbman «3aHumatensHas puznuka» 1-3 gacte M, Hayka
1980;

4. Tapacos JI.B ®usuka B npupoae M, IIpocsemenne 1988;

5. CmupnoB A.IL., 3axapoB O.B. Becénplii 6an 1 BIyMYUBBIi
ypok: dusnyeckue 3ajauu ¢ JMPUIECKUMHU YCIOBUAMHU. - M.
Kpyro3zop, 1994;




6. Yconbues A.Il. 3agaun no ¢pusuKe Ha OCHOBAaHUU
JUTEPaTYpHBIX CIOKETOB. - ExatepunOypr: Y-dakropus,
2003;

7. EnoxoBuu A.C. CripaBOYHHK 1O (PU3MKE U TEXHUKE. - M.:
[Ipoceenienne, 2006;

8. «llo3Haii camoro cebst» / bubmmoreka «IlepBoe ceHTIOPs»
cepusi «®Pusuka» Boirtyck Ne26 2009;

9. Kuxonn U.K. Pacckassr o ¢pusuke u ¢pusukax / bubnmnoreuxa
«KBaut». Bpim. 53. M.: Hayka; ri. pen. ¢us.-mat. nut., 1986;

10. Tampnepmrreiin JI. 3anumarensHas ¢pusukay. - M.: PocmaH,
1998;

11. Mapos M.41. I1naners Conneunoit cucremsl. — M. Hayka,
2011;

12. Tut Tom Hayunbie 3a0aBbl. @u3nka: OonbIThl, (POKYCH U
pasBiieuenus: mep. ¢ ¢p. - M.: ACT: Actpens, 2007,

13. Yoxkep k. dusnyeckuii peitepepk. - M.: Mup, 1979.

14. Jleonouu A.A. ®usnveckuii kaneraockotn. - M.: bropo
KBan Ttym, 1994;

15. Apakensn M.K., Baitnmreiin JI.U. Dnextpo6e3onacHoCTh
B JKHJIBIX 3JIaHUsIX.- M.: DHeproatomusaar 1983;

16. Tympumackuit M.E. CO0pHUK Ka4eCTBEHHBIX 334 110
dusuke. M.: «[Ipocsemenue» 1965;

17. IOdanosa W1.JI. 3annmaTtenpHbIe Beuepa no (pu3uke B
cpeanent mkoisie. M. «IIpocsemenuey, 1990.

padouast 1.B.®. llunos PaGouas TeTpaap isl MpoBeaAeHUS
TeTpab, naboparopHbix padoT 9 knacc. — M.: [IpocBenienue , 2007
TeTPaau IS 2. B.A. Kacesanos, B.A. Koposun Terpans ass 1a00paTOpHBIX
JadopaTopubIx | padot 10 kimacc — M.: Ipoda, 2008
padot 3. B.A. Kacbsanos, B.A. Koposun Tetpaas ia 1ad0paTopHbIX
pabot 11 kmacc — M.: lIpoda, 2008
aupakTudeckme | Kaprouku-3ananusi A BBINOJHEHUS MPAKTHYECKUX padoT./
MaTepHuaJIbl B.®. o — M.: IIpoceewmenue , 2002.
Paznatounsrit marepuan mo ¢usuke / YmakoBa M.A. — M.:
[Ipocsenienue , 1990.
MeToanM4YecKHe | TeMarnueckue NPEe3eHTALUUII0  COACPKAHUIO  IPOrpPaMMBbI
MAaTepuaJbl BHeYypouHoO# aestenbHocTH «Duzuka . MUP BY IYVIIIET'O»

TexHuveckue Ccpeacrsa
o0yueHust

Komnbiotep ¢ BbeIXOoJOM B VIHTEpHET, MyJIbTUMEIUHHBINA
HPOEKTOP.

Kommuiektel  yueOHO-mabopaTopHOro  00OpYyAOBaHUE  JUIA
IPOBE/ICHUS MPAKTUYECKUX PadoT.

Harasanbie mocoous

Ta6J'II/ILU:>I, MAaKcCTHhI, HeﬁCTBYIOHlHe MOJCIIN, TII€CYAaTHBIC H
HWHTCPAKTUBHBLIC IIJIAKATHI 110 U3Yy4Ya€MbIM TEMaM




UHTEpHeT- bubmuoteka — Bc€ o npeamery «Puznkay.

pecypchbl http://www.proshkolu.ru

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

Envunast komutekius mudpoBeiX 00pa30BaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru

WuTepecHble MaTepuabl K ypokam (PHU3HUKH 10 TEMaM;
HarJIsIHbIe TocoOus K ypokam. http://class-fizika.narod.ru
Ludpossie oOpazoBarenbHbie pecypchl. http://www.openclass.ru
DnekTpoHHbIe yueOHUKH 110 pusuke. http://www.fizika.ru

npouue Cepus muckoB DVD: MynerumenuiiHoe ydeOHOe mocoOue

(muckm, 3J1. «Harnsignas pusuka

nocoous u Cepus muckoB DVD: CO0opHHK IEMOHCTPAIITOHHBIX OMBITOB JIJIS

T.IL) cpenHei 00111e00pa30BaTENHHON IITKOJTBI «IlIxonbHBIHI
¢uznueckuit skcnepuMeHT» / COBpEeMEHHbBI T'yMaHUTApPHBIN
yausepcutet 2006

Cepus nuckoB DVD: «Onnuknonenus aroma» / ['ockapnoparust
«Pocatomy», 2012
Juck «Atom Ha cayxOe denoBeky»/ I'ockapnoparus
«Pocatomy», 2001

Iudposbie 00pazoBaTebHbIE PeCYPChI

4. TlmanmpyemMble pe3y/ibTaThl OCBOEHHUS Y4eOHOIr0 MpeAMeTa, Kypca

[TnarupyemMble pe3ynbTaThl OCBOCHUS MPOTPaMMBbI HalpaBJIeHbI HA Pa3BUTHE YHUBEPCATBHBIX
y4eOHBIX IeHCTBUH, Y4eOHOM 1 001menoas30Barenbckoil MK T-koMITeTeHTHOCTH 00yJaroImmuxcs,
OTIBITa TIPOCKTHOM JCSITEILHOCTH, HABBIKOB PabOTHI ¢ MH(POPMAITUCH.

JINYHOCTHBIE:

CdopMHUpOBaHHOCTH MO3HABATEIILHBIX HHTEPECOB K MPAKTUYECKOW W MPOCKTHOM JESITEIIBHOCTH
U OCHOB COLHMAJIBHO-KPUTHYECKOTO MBIIIJICHUS Ha OCHOBE Pa3BUTHSA HHTEIUICKTYaIbHBIX W
TBOPYECKUX CIIOCOOHOCTEH yJaIIuxcs,

VYOeXIeHHOCTh B BO3MOXKHOCTH TIO3HAHWS TIPUPOJBI, B HEOOXOAMMOCTH Pa3yMHOTO
WCIIOJIb30BaHUS JIOCTH)KCHUH HAYKW W TEXHOJIOTHHA ISl TaJbHEUIIEro pa3BUTHS YEJIOBEYECKOTO
oOlIeHNs, YBaXKEHHE K TBOpLAM HAyKH M TEXHUKH, OTHOLIEHHE K (PU3UKE KaK K DSJIEMEHTY
o011e4eNI0BeueCcKO KyIbTYypHl;

CaMOoCTOATEIBHOCTh B MPHUOOPETEHUU HOBBIX 3HAHUN U MPAKTHUYECKUX YMEHUN MOHUMAHUH UX
3HAYEHUS JJIs JalbHEHIIEer0 U3Y4eHUsl eCTECTBEHHBIX TUCIUILINH;

MoTuBammsi  00pa3oBaTeIbHOM  JICATEIBHOCTH  IIKOJBHMKOB HA OCHOBE  JIMYHOCTHO-
OPHEHTHPOBAHHOTO TOIX0/1a;

YMEHHUH OMpEAENsTh TPaHUIIbl COOCTBEHHOTO 3HAHWS M HE3HAHUS; PAa3BUTUU CIIOCOOHOCTU K
caMoolleHKe (OIeHMBaTh COOCTBEHHYIO Y4YeOHYIO JIeATeIbHOCTb: CBOM JIOCTIKEHUS,
CaMOCTOSITENIbHOCTh, MHUIIUATHBY, OTBETCTBEHHOCTb, TPUUMHBI HEYaY);

@opMHpPOBAaHHE LIEHHOCTHBIX OTHOIIEHWH AOYr K JpYry, YUWUTEII0, aBTOpPAaM OTKPBITUH U
M300peTeHuil, pe3yabTaTaM 00ydeHHs.

c(OpPMUPOBAHHOCTH KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIEHHHM W COTPYJHHYECTBE CO
CBEPCTHUKAMM U YUUTEIIEM;

ycBoeHun Tb mpu TpoBEeACHUHM NPAKTHYECKUX padoT, CPOPMUPOBAHHOCTU OEPEKHOTO
OTHOIICHHUS K IIKOJIHHOMY 000PYI0BAHHUIO.

MeranpeaMerHsble:


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/

B chepe pecyramusnvix yauBepcanbHbIX yUeOHBIX TEHCTBUI:
OBnaneBaTh HaBBIKAMH CAMOCTOSITEILHOTO TPUOOPETEHUS HOBBIX 3HAHWW, OpraHU3aIUU

yu4eOHOM JIEeATEIILHOCTH, IIOCTAHOBKA eI, TIJIaHUPOBAHWS, CAMOKOHTPOJIS U OIEHKU
pe3yJIbTaTOB CBOEH JEATEIIBHOCTH, YMEHUAMU IMPEIBUACTh BO3MOXKHBIE PE3YyJbTaThl CBOUX
JICUCTBHI,

[Torumarh pa3mu4usi MEXKIYy HWCXOMHBIMH (aKTaMH W TUNOTE3aMH Il UX OOBSICHEHUS,
TEOPETUYECKUMU MOJICISIMA M PEAbHBIMU OOBEKTaMH, OBJIAJIEBaTh YHUBEPCATbHBIMHU
y49eOHBIMH JICHCTBUSIMH Ha TpUMEpax THUIOTEe3 JUIsi OOBSCHEHUS W3BECTHBIX (PAKTOB U
AKCIEPUMEHTAIBLHOW TIPOBEPKH BBIJIBUTAEMBIX THIIOTE3, Pa3pabOTKH TEOPETHUYCCKHX MOICIEH
MPOLECCOB WM SIBJICHUI;

B cepe nosnasamenvruix yauBepcanbHbIX Y4€OHBIX AEHCTBUIA:
®opmupoBaTh yMEHUS BOCIpPUHUMATh, IepepadaThiBaTh M MPEACTaBIATh HH(OpPMALMIO B

CIIOBECHOH, 0O0pa3HOW, CHMBOJMYECKOM (opMmax, aHAIW3UpPOBaTh U 1HepepadaThIBaTh
IMOJIYYCHHYIO I/IH(l)OpMaHI/II-O B COOTBETCTBHU C IIOCTABJICHHBIMHU 3aJadyaMM, BBIJACIATH OCHOBHOEC
COJACPIKAHUEC MPOUYUTAHHOI'0 TCKCTA, HAXOAWTh B HEM OTBCTHI Ha IOCTABJICHHBIC BOIIPOCHI U
M3JaraTh ero;

BBIJIBUT'aTb T'MIIOTE3BI, OCYHICCTBIIATE UX ITPOBEPKY, ITOJIB30BATHCA OHMOIMOTEYHBIMU KaTtaJoramu,
CIICIMMAJIBHBIMU CIIPABOYHUKaAMHU, YHUBCPCAJIIBHBIMU SHIUKIIONECAUAMUA IJId IMMONUCKA I/IH(i)OpMaHI/II/I
00 oOBeKTax.

[IpnoOperaTh OMBIT CaMOCTOSITENIPHOTO TIOWICKA, aHajdu3a ©u otbopa wuHMOpMaIuu C
UCTIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHHKOB, W HOBBIX HH(QOPMAIMOHHBIX TEXHOJIOTHUH IS
peleHus Mo3HaBaTeIbHbIX 33134,

OcBanBaTh TpUEMBl JICHCTBUH B HECTaHAAPTHBIX CUTYaIUsX, OBJAEBAaTh SBPHUCTUYCCKUMHU
METOJIaMH PEIICHHS TPoOIeM

B chepe xommynuxamusnvix yHuBepcaabHbIX y4€OHBIX JCHCTBUIL:
Pa3BuBaTh MOHOJOrMYECKYH0 U AMAJOTUYECKYIO pe4Yb, YMETh BBIpaXaThb CBOM MBICIH U
CIIOCOOHOCTH BBICIYIIMBATh COOECeTHUKA, MOHMMATh €ro TOYKY 3pEHHUs, NpU3HABaTh IMPABO

APYTOro 4CJIOBCKAa Ha €ro TOYKY 3pCHUA, IPU3HABATh IIPABO APYTOIo YCJIOBCKAa HA NHOC MHCHUC,
CDOpMI/IpOBaTB YMCHUA pa6OTaTB B I'pynIi€ € BBIITOJIHCHHUEM PA3JIMYHBIX COLHUAJIBHBIX pOJ'IGfI,
IpeaACTaBJIATbL U OTCTAMBAaThb CBOU B3IJIAABI U Y6€)K,Z[6HI/I$I, BECTU NUCKYCCHIO.

IIpexmeTHbIE:

dopmMupoBaTh MPEICTABICHUS O 3aKOHOMEPHOU CBSA3H U MO3HAHUS IPUPOJIbI, 00 00BEKTUBHOCTH
HAyYHOTO 3HAHHUS; O CHCTEMOOOpa3yloe poiu (UMK A Pa3BUTHS JIPYTHX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTMH; O HayYHOM MHMPOBO33PEHUM KaK PE3yJIbTaTe U3Y4YEHUs OCHOB
CTpOEHUS MaTepuu U (pyHIaMEHTANbHBIX 3aKOHOB (PU3UKU;

dopmupoBaTh NEPBOHAYATIBHBIE MPEACTABICHUS O (DU3MUECKON CYIIHOCTH SIBICHHUMA MPHPOJIbI
(MeXaHUYeCKHX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX), BHJIAX MAaTepHH (BEIIECTBO U
T0JIe), IBIKEHUU KakK crioco0e CyIecTBOBaHUS MaTepUH; yCBaUBAaTh OCHOBHBIC UJCH MEXaHUKH,
ATOMHO-MOJIEKYJIIDHOIO YYE€HHMS O CTPOEHUHM BEIIECTBA, JJEMEHTOB DJJEKTPOJWHAMUKU U
KBaHTOBOU (hM3UKH; OBJIA/IEBATh OHATUIHBIM alMapaToM M CUMBOJIHYECKUM SI3BIKOM (U3UKH;
[IproOperaTth OMBIT MPUMEHEHUS HAYYHBIX METOJIOB TMO3HAHUs, HAOMIOJACHUS (U3HUECKUX
SIBJIEHUM, TPOCTBIX JKCIEPUMEHTAIBHBIX MCCIEAOBAHUM, NMPSAMBIX U KOCBEHHBIX M3MEPEHHUU C



UCTIOJb30BAHMEM  QHAJOTOBBIX M  IUQPOBBIX HM3MEPUTEIBHBIX MPHOOPOB; TMOHUMATh
HEN30€KHOCTh MOTPEITHOCTH JIIOOBIX U3MEPEHHIA;

Oco3HaBaTth HEOOXOJMMOCTh TPHUMEHEHHS JOCTIDKCHMH (HU3UKHM W TEXHOJOTHH s
PaMOHATBFHOTO PUPOIONIOIB30BAHHUS;

OBmageBaTb OCHOBaMH O€30MACHOTO HCIIOJB30BAHUS €CTECTBEHHBIX W HMCKYCCTBEHHBIX
QJICKTPUYCCKHUX W MArHUTHBIX noneﬁ, OJICKTPOMAIrHUTHBIX W 3BYKOBBIX BOJIH, CCTCCTBCHHBIX U
HCKYCCTBCHHBIX HOHHU3UPYIOLIHUX I/IBJIy‘-IeHI/Iﬁ BO H30exaHue UuX BpCaAHOTO BOBHGﬁCTBHﬂ Ha
OKPYKaIOIIYIO CPEly ¥ OPraHU3M UYelIOBEKa,;

PazBuBath YMCHHUC ILIaHUPOBAThL B HOBCGILHCBHOﬁ JKHU3HHU CBOU IICI\/JICTBI/ISI C NPUMCHCHHEM
IMOJIYYCHHBIX 3HAaHUH MCXaHHWKH, SJICKTPOJMHAMHUKHU, TCPMOIAUHAMHUKNU W TCIJIOBLIX SIBJICHHUH C
L[eJ1bI0 COepEKEHNUs 3I0POBBS;

q)OpMI/IpOBaTI: NpeaACTaBJICHHUA O HEPAOIWMOHAJIBHOM HCIIOJB30BAHUH MNPHUPOAHBIX PECYPCOB U
SHEPTHH, O 3arpsS3HEHWH OKPYKAIoUIeW Cpelpl KaK CIEJCTBHH HECOBEPIICHCTBA MAIIUH M
MEXaHH3MOB.

IIpumepHoe TeMaTHYECKOE IVIAHMPOBaHUe Kypca “Pusuka . MUP
BYAYIIET O”
10 kmace (1 yac B HeeJI10)

Ne | Tema KonuvecrBo yacos | JlabopartopHbie
n/n padoThI
1 DJIEKTPOMArHUTHBIE SIBJICHUS 8 1
2 MexaHnyeckue KoJieOaHusi ¥ BOJTHBI 2
3 TermoBbie ABICHUS 9 3
4 Onruveckue SIBICHHS 14 4
5 3amuTa NpoeKToB 2
Bcero 35 8
Ne Tema 3ausaTHA
3aHATHUS
/11
JJIeKTPOMAarHuTHbIE siBJieHUus (8 yacoB)
1 DJIEKTPUYCCKUE 3aps/Ibl ¥ )KUBBIC OPTaHU3Mbl. BiMsHUE 37IEKTPUUECKOTO OIS
HAa JKUBBIC OPraHU3MbL. BHOAIEKTpHUECTBO.
2 JlaGopaTopuasi padora «Onpe/encHre CONMPOTUBRICHUS TKAHEH YeJI0BEKa)
3 [TpupoiHBIE U UCKYCCTBEHHBIC AIEKTPHUECKUE TOKH.
4 HcTopust sHepreTuku. DHEPrus JEKTPHUSCKOTO TOKA U €€ UCTI0Ib30BaHUE.
5 Kondepennus «nexrTpuueckue ceTv npoOIeMbl U MEPCIEKTUBEI.
ANbTepHATUBHBIE HUCTOUHUKU YHEPTUID)
6 MaruauTtHoe noJje 3eMJIH U ero BIUSHHUE Ha YeJIOBeKa.
CBoiicTBa AIIEKTPOMATHUTHBIX BOJTH HU3KOHW YacTOTHI. PaliOBOTHEI U YeIOBEK.
8 buonorudeckre cBONCTBA NIEKTPOMArHUTHBIX BOJH BBICOKOM YacTOTHI.
Mexannuyeckue Koje0aHusi M BOJIHBI (2 yaca)
9 Konebanus 1 BoJIHBI B )UBBIX opranu3max. Konebanus u yenosek. buopurm.
10 3BYK KaK CpeJICTBO BOCIIPHUATHUSA U Nepesauu HHPpopMaIuu. YIbTpa3ByK U
UHOPA3BYK.




TemioBble siBjaeHust (9 yacoB)

11 DHeprus TommBa. Terno’HepreTuka. BiusHue TeMneparypHbIX YCIOBUN Ha
KH3Hb YEIIOBEKA.

12 JlabopaTopHas pa6ora «/3MeHeHNe TeMIIEpaTyphl BELIECTBA IIPU MIEPEXOJIE C
TBEPJIOTO B Tra3oo0pa3Hoe cocrosinue. [locTpoenune rpaduka 3aBUCUMOCTH
TEMIIEPATYphI TEJIa OT BPEMEHNY.

13 TennoBoe 3arpsizHeHre aTMoc(epbl. Perenne 3amau.

14 Bunpl Tpancniopra. [IpuMmenenue pa3mnyHbIX BUAOB TPAHCIIOPTA B HAILIEM
pernone. Bimsinue paboThI TEIUIOBBIX IBUTATENEH HA IKOJIOTHUECKHE
MIPOIIECCHI.

15 Kpyrasiit cton: «M3MeHeHne kiimmaTa - apHUKOBBIN AP EKT U rio0anbHoe
MOTETUICHUE KINMATay.

16 TemnnoBbIe MPOIECCHI B TEJIE YETIOBEKA.

17 JladopaTopHas pa6ora «OnpeneneHue ApIXaTeIbHOr0 00bEMa JIETKUX
YeJI0BEKa»

JlaGopaTopnas padora «OnpeeneHne JaBIeHIsI KDOBH YEJIOBEKa»

18 Pemenue skcniepumenTanbHbIX 3a7a4. (OcHoBHOE ypaBHeHne MKT,
KOJIMYECTBO BEIIECTBA)

19 Pemrenne skcriepuMeHTATBHBIX 331a4. (Y paBHEHUE COCTOSTHHS HIICATHHOTO
ra3a. BinaxxHocts Bo3ryxa)

Onrtuueckue siBjaenusi (14 yacon)

20 ®dotomerpus. CBETOBOM MOTOK. 3aKOHBI OCBEIIeHHOCTH. JlabopaTopHasi pabota
«OrmpeneneHne ypoBHs OCBEIIEHHOCTH B KJIacCe

21 HckyccTBeHHOE OCBeIIeHre. BUaBI AMEKTPHUYECKUX JIaMIL.

22 3epkasibHOE U paccesinHoe (¢ dy3HOE) OTpakeHHE CBETA.
DxcnepuMeHTanbHas padota: «I[locTtpoeHue n300paxeHus B INIOCKOM
3epKajem.

23 DKcnepuMeHTanbHas paboTa: “MHOTOKpaTHOE N300pakeHre MpeaMeTa B
IJIOCKUX 3epKajiax’.

24 JIun3el. ['na3 kak ontudeckas cucrema. JledekTsl 3peHus.

25 [TocTpoenne n300paKeHus B CHCTEME 3EPKal.

26 [Tone 3penHus.

27 CriocoOslI ucrnpaBiieHus AePEeKTOB 3PEHUS.

28 JlabopaTopnas padora: «Onpenenenue GOKYCHOTO PacCTOSTHUS U
ONTUYECKOM CUITBI OUKOBY»

Pemenne skcriepuMeHTAIBHBIX 3371a4.

29 CBeToBbI€ sIBJICHUS B IpHUpoJie (paayra, MUPaxKu, rajo).

30 OnTuyeckue WILTIO3UN HALIETO 3pEHHS.

31 buonoruueckas ontuka. (JKubie 3epkaina, rma3-TepMOMETp, PaCTeHUS -
CBETOBOJIBI).

32 XKusoii cet. (CBeueHue MOps, CBETSIIUECS OPTAHU3MBI,
XEMUITIOMUHECIICHIINS, ONOTIOMUHECLCHITHS).

33 Dkosornyeckue npoodaeMsl 1 obecrieyeHne yCTOMIMBOCTH Onochepsl,
CBSI3aHHBIE C pacCcesHUEM U TOTJIOLICHUEM CBETa.

3amura npoexkToB (2 yaca)
34 3amuTa NpOEKTOB
35 3amuTa MpOEKTOB







