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AHHOTANUA

Pabovas mporpamma BHEYpPOYHOH IEATENBHOCTH «OBpPHCTUYECKas (PU3MKa» pearu3yeT OCHOBHYIO
obpazoBatenbHyro porpammy OOO u COOQO. B mporpamMmmMe mpeaycMOTpeHbl BOBMOXKHOCTH IS Pa3BUTHS
OCHOBHBIX BUJIOB JICATEIBHOCTH 00YYaIOLINXCS B COOTBETCTBUH C MX BO3PACTHBIMH OCOOCHHOCTSIMHU.

B xome wu3ydyeHMsT JaHHOTO  Kypca,  ydaldecs HE  TOJIBKO  YJIOBJIETBOPAT  CBOM
00pa3oBaTebHBIEIOTPEOHOCTH, HO U TIOJTY4aT HABBIKH MCCIIEIOBATEIbCKON JESITEIBHOCTH, TO3HAKOMSTCS C
METOJaMH HCCIeOBaHUA B (HU3UKE M OHOJIOTHH, IMOJy4aT KpaTKue JaHHBIE O MEAWIUHCKONH W
Ouosornyeckoi ammaparype. HaBbiku, TOJIyd4eHHBIE TpU pPabOTEe C WU3MEPUTENBHBIMH MNpPUOOpaMH,
BBITIOJTHEHUE TPAKTUYECKUX pAa0dOT M IOCTAaHOBKA OJKCIIEPHMEHTA NPUTOIATCS B JATbHEHIIEH HaydHO-
TEXHUYECKOH aesaTenbHOCTH. OOBSICHEHNE OTACTBHBIX MTPOLIECCOB, MPOUCXOISIINX B )KUBBIX OpraHMU3Max Ha
OCHOBE (PM3NYECKUX 3aKOHOB TIOMOXET UM YCTAHOBUTH MPUUYMHHO-CIICACTBEHHBIE CBS3H, CYIIECTBYIOIIHNE B
KUBOW M HEXXHMBOH MpHpoie, chopMupyeT HHTEpeC HE TOIBKO K (PU3UKE, HO U K HAYKE B IIETIOM.

[Iporpamma Kypca HOCHT MPAaKTHKO-OPHEHTUPOBAHHBIN XapakTep C JJIEMEHTAaMH Hay4JHO-
HCCIIEIOBATENIbCKON JESATENIbHOCTH M MOCTPOEH C ONOPOM Ha 3HAHUS U YMEHHs, MOJTYYEHHbIE yJallMMMCS
MIpU U3y4eHUH (PU3UKU, XUMUU, OUOJIOTHH.

Kypc «OBpuctnueckas ¢usuka» sBISIETCS HHTEITPUPOBAHHBIM M IPEIOJaracT 3HAKOMCTBO C
OTIpEe/IeIEHHBIM acTeKTOM 0a30BO¥ HAayKH - (U3UKU M HANPaBICHHUSIMHU HCCIEIOBAaHUN, KOTOPBIE BO3ZHUKIIH
Ha CTBhIKC (GU3UKA XUMHH, Ouojoruu, W dkojorud. OH CIMOCOOCTBYIOT paCHIMPEHHUIO KpPYyrosopa
oOyuaronuxcs, NOJJCpKAHUI HHTEpeca K M3yuyeHUI0 (U3MKM W HAlpaBleH Ha pelleHHue JUYHOCTHO
3HAYMMBIX JUIs YYCHHKA MPUKIATHBIX 3a/1a4. BKIOYeHne B MpOrpaMMy BOTIPOCOB, CBSI3aHHBIX C (DH3UKOM
9eJI0BeKa, MO3BOJHT YYalIUMCS MPOJBHHYTHCS 10 MYTH MO3HAHHS CAMHX CeOsl, JIydllle TOHSATH MPHPOIY
YEJI0BEKA U €r0 BO3MOYKHOCTEH.

IlosicHuTEILHASA 3aNIMCKA

PaGouas mporpaMMa JOMOJIHUTENBHOTO 00pa3oBaHus «IBpUcTHUecKas (U3NKa» MpelHa3HayeHa JUIs
obyuarormuxcst 9-10 kimaccoB u pa3paboTaHa Ha OCHOBE CIIEIYIOITUX HOPMATHBHBIX TOKYMEHTOB:

o OenepanpHOTro 3akoHa "O6 o6pazoBanun B Poccuiickoit deneparuun ot 29.12.2012 N 273-03;

e Mpuka3za MuHucTepcTBa o0pa3zoBanus u Hayku Poccuiickoit @enepannu ot 17 aexadbps 2010 r. No
1897 «O6 yrBepxkaeHun ¢GeaepalbHOr0 TOCYJAapCTBEHHOTO 00pa30BaTENbHOIO CTaHJapTa OCHOBHOIO
obmero oopazoBaHus» (B peaakuuu nprukaza Munoopuayku Poccun ot 31 gexadps 2015 r. Ne 1577);

e Mpuka3za MuHucTepcTBa 00pa3zoBanus u Hayku Poccuiickoit deaepanun ot 17 mas 2012 r. Ne 413
«O0 yTBepxkIeHUH (enepalbHOT0 TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHJApTa CPEJHEro OOIIero
o0pa3oBaHUs» C HM3MEHEHHUSIMH, YTBEPXACHHBIMU IpUKazaMd MHUHHCTEPCTBA OOpa30BaHUA U HAYKU
Poccuiickoit ®eneparum Nel1645 ot 29.12.2014 r., Ne 1578 o1 31.12.2015 1., Ne 613 01 29.06.2017 T.

e KOHIICTIIIUU TYXOBHO-HPAaBCTBEHHOTO Pa3BUTHS U BOCIIMTAHUS JTUUYHOCTH I'PaXIaHUHA.

e CanlluH 2.4.2.2821-10 «CanutapHO-3MH1AEMUOJIOTUYECKUE TPEOOBAHUS K YCIOBHIM M OpraHU3allud
oOyueHuss B 001e00pa30BaTENbHBIX YUPEKICHUSAX»: TMOCTAHOBJICHUA [JIaBHOTO TOCYJapCTBEHHOTO
canuTapHoro Bpada Poccuiickoit ®eneparuu ot 29 nexadps 2010 Ne 189.

e YyeOnoro miana MOBY «Prei6okunckas COILL» Ha 2024-2025 y4eOHblii ro.

AKTyaJIBHOCTL JTaHHOM IIporpaMmbl 06YCJ'IOBJ'IGH3. €€ METOJI0JIOTUYECKOM 3HAUMMOCTBIO - pa3BUTHC Y
IOKOJIbBHUKOB MOTHBAIUHA K U3YYCHUIO (1)I/I3I/IKI/I. Kpr HMECT CCTCCTBCHHOHAYYHYIO HAIIPABJICHHOCTDH
O6H_IeKyJ'II>TypHOFO YPOBH:. ®du3uka Kak HayKa O HanOoJee 06IJ_II/IX 3aKOHax IMPUPOAbI, BBICTYIIAA B KaUCCTBC
yqe6Horo npeaMeTa B MIKOJIC, BHOCUT Cyn.[CCTBGHHLIﬁ BKJIaZl B CUCTCMY 3HAHUK 00 OKpYyKaromemM MUpe.
Ona PAaCKpbIBA€T pPOJIb HAYKHM B 3KOHOMHUYCCKOM U KYIBTYPHOM pa3BUTHU O6H_ICCTB8., CHOCO6CTByeT
(I)OpMI/IpOBaHI/IIO COBPEMCHHOT'O HAYYHOT'O MUPOBO33PCHUS

®I'OC HOBOTO MOKOJICHMS Tpe6yeT HCIIOJIb30BaHUsA B O6pa3OBaTeJ'H>HOM mnmponoecce METOAOB U
IIpUEMOB HpOCKTHO-HCCHCI[OBaTCHLCKOﬁ JesATenbHOCTH. BKiaroueHume merona IMPOCKTOB B OpraHu3aluio
BHCypO‘-IHOﬁ ACATCIIBHOCTH JAa€T MHOTO INPCUMYIICCTB M TOJIOKHUTCIBHBIX PE3YJIILTATOB. HpOCKTHaH
JIeTEIbHOCTh JAa€T BO3MOXKHOCTH HHTCIPUPOBATL TCOPCTUYCCKUC 3HAHUA U IPAKTUUYCCKUC HABBIKH,
HpI/IO6peTaTB HaBBIKM B3aUMOJCHCTBHUS B rpy1ie. I[J'IH YUYCHUKA HNPOCKT- 3TO BO3MOKHOCTb TBOPUYCCKU
PACKPLITHCA, TPOSABUTH ce0s WHAUBUAYAJIbHO WX B KOJUJICKTUBE. HpOCKT JaéT O6y‘-IaIOI_I_II/IMCH OIIBIT ITOMCKa
HH(bOpMaIlHH, MPAKTUYCCKOTO IMPUMCHCHUA 06yLIeHI/I$I, CaMOpPa3BUTHs, CaMopcain3dalliid U CaMOaHaJIn3a



CBOCW JIeATENBHOCTH. 3HAHUS, YMEHHMS U YyHHBEpCaJbHbIC YUeOHbIE JCWCTBUS, HEOOXOIUMBIC JUIS
OpraHu3aluy MPOCKTHO-UCCIEIOBATEIbCKON IEATENIFHOCTH B IIKOJIE, B OyAylIeM CTaHyT OCHOBOHM Ui
OpraHu3alii HayYHO-UCCIIEIOBATEIbCKONW MAEATENBHOCTH B BBICHIMX M CpPEeIHUX NPOQecCHOHATBHBIX
y4eOHBIX 3aBEICHUSAX, MO3BOJISIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMH Ha pPBIHKE TpyZAa M B JIH000# cdepe
npoheccuOHaTbHON 1A TEILHOCTH.

Heo0xoauMbpIM yCTIOBHEM pealii3alliil JaHHOW MPOTpaMMBbl SIBISIETCS CTPEMJICHHE Da3BUTh Y
oOydaromuxcss yYMEHHE CaMOCTOsTeNbHO padorath, MKT-koMmeTeHmHH, a TakKe COBEPIICHCTBOBATH
HaBBIKH OTCTaWBAaHUSI COOCTBEHHOMW MO3UIIMHU T10 OTPEACIEHHOMY BOIIPOCY.

esan kypca:

® 3HAaKOMCTBO Y4YalIUXCs ¢ BaXXHEHIIMMU METOIaMU IPUMEHEHUS] PU3NYECKUX 3HaHUN Ha MPAKTUKE;

¢ GopMHpPOBaHNUE IIETIOCTHON €CTECTBEHHOHAYYHOW KapPTUHBI MUPA YIAITHXCS.

3agaum Kypca:

® pa3BUTHE MO3HABATEILHOTO MHTEPECA, NHTEUIEKTYyaJIbHbIX U TBOPYECKHX CIOCOOHOCTEN y4aliuxcs
B TPOIECCE CAMOCTOATEIBHOIO MPUOOPETEHHs 3HAHWM C MCMOJIb30BAHHEM PA3IMYHbIX HMCTOYHHMKOB
nHpopmanuy;

® [IOBBIIIIEHHE  HMHPOPMAIIMOHHOM,  KOMMYHHMKAaTHUBHOM, 93KOJOIMYECKOW  KYJIbTYpbI, OIbBITa
CaMOCTOSTEIBHOM NEATCILHOCTH;

® COBEpIICHCTBOBAHNE YMEHUN M HABBIKOB B XOJ€ BBINOJHEHMS MPOrpaMMbl Kypca (BBIIOJHEHUE
nabopaTopHbIX paboT, H3y4yeHHs, OoTOOpa M cucTeMaTH3aluu HH(opmaluu, MOATOTOBKa pedepara,
MIpe3eHTAIH );

® OBJIAJICHUE YyYallUMHUCS 3HAHUAMU O COBPEMEHHOW HaydyHOM KapTHHE MHUpa, O IIHPOKHX
BO3MOXHOCTSIX MPUMEHEHUS PU3NYECKIX 3aKOHOB;

® BOCIIMTAHUS HAaBBIKOB COTPYAHUYECTBA B MPOIECCE COBMECTHOU pabOTHI;

® OCO3HAHHBIN BEIOOP MPOPHILHOTO O0YUEHHUS.

O0mas xapakTepuCcTHKA MPOrPaMMbl « IBpPUCTHYECKANA PU3HKa»

[IporpaMma conep>KuUT, € OJHOW CTOPOHBI, MaTepuan Mo Oojee YrIyOJIEHHOMY H3YyYEHUIO
M3JIaraéMoro B IIKOJILHOM mporpamMMe HW30paHHOro paszzena, ¢ Ipyroid — mpearnojiaraeT U3ydyeHue TaKuX
BOMPOCOB (PM3HUKH, KOTOPbIE HE BXOIAT B IIKOJBHBIM Kypc, HO MOBBIIIAIOT HAAEKHOCTh 3HAHUH, YIPOILIAIOT
MMOHMMaHKe ¥ yCBOeHUE yueOHOU nHpopMaluu Ha cleayrollei cTyneHu ooydyenus. [Iporpamma mno3Bossier
OCYILIECTBIISITh 3BpUCTUYECKHE MPoObl W CcHOPMUPOBATH MPAKTHUECKYIO MAEATEIbHOCTh IIKOJbHUKOB B
n3y4aeMoi 00JIacTH 3HAHHM.

Pa3BépThiBanue copep:kaHus 3HAHUN B MPOTrpaMMe CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TO M3ydYEeHHE
BCEX MOCIEAYIOUIUX TeM O00eCleYrBaeTCsl MPeIblIyIUMU, a MEXIY YacTHbIMU M OOIIMMH 3HaHUSMU
MIPOCIIEKUBAOTCS CBSI3U.

[IporpaMmma cocTouT u3 4 AOCTATOYHO CaMOCTOSTENbHBIX TEMaTH4YecKHMX Moayned. MonaynbHas
CTpyKTypa Kypca, auddepeHIIMpOBaHHOCTh 3aJaHUil TO3BOJSIOT BapbHpPOBaTh COJAEPKAHHME Kypca B
COOTBETCTBUU C OCOOCHHOCTSIMH YYCHHUECKOTO0 KOHTHHTEHTa (COCTaB yueOHOU rpymnibl, ypOBEHb 3HAHUM,
oOyuarouxcs), Hau4usi 000pyI0BaHUS.

JlocTrkeHre COIMaIbHO-TICUXO0JIOTMYECKUX 1ieJieil obecreunBaeTcs opraHu3anyeii paboTsl B MaJbIX
rpynnax. KosekTuBHasi JesTeNbHOCTh IO3BOJSET pPa3BUBAaTh Yy OOydalolUXCd KOMMYHUKATHBHbBIC
KadyecTBa. BpIMonHeHue rpynmnoil MpakTUYEeCKUX 3afaHuil 00ecreyrBaeT pean3allii0 OCHOBHBIX IOJIO-
KeHU Merona Maiblx rpynn. CocTaB ManbIX TPYII MOJKET MEHSETCd NpPHU NEPEXOJe K H3YYEHHUIO
CIIEAYIOIIEro Moayis. DTo obecnedynBaeT OoJiee YCIEMIHYIO colManu3anuio odydatouuxcs. IIpoexktHas
JeATeNbHOCTh MpPEeJyCMaTpUBaeT MOUCK HEOOXOMMMOM HepocTaromeil MHpopManuu B SHUUKIONEIUSX,
CIPaBOYHMKAX, HAyYHO-TIONYJISIPHOM uTeparype, B IHTepHere u ap.

OOyuaromas JesTeIbHOCTh Melarora 3akjo4yaeTcss B CO3/aHUHM OPraHM3allMOHHO-TIEJarorn4ecKux
yCIOBHUH Uil y4eOHO-TIO3HABATEIbHOM JEATEIIbHOCTH YYEHUKOB, B OKa3aHMM UM TeJarornyeckoil moj-
JIEp)KKH W METOJMYECKON MOoMOIM, 00eCHeyuBalOIIUX TapaHTHUPOBAHHOE peIIeHUE HIAKTHYECKHX,
pa3BHUBAIOIINX U BOCIIUTATENbHBIX 3a/1a4.

®u3nka - SKCIEpUMEHTalbHAs HayKa, HM3ydarollas IpPUPOJHBIE SBIEHUS ONBITHBIM myTeMm. [lo-
CTPOCHHEM TEOPeTHUECKUX Mojeneil ¢gus3nka naer oObsiCHEHHE HaOMI0JaeMbIX sBiIEeHUH, (popMmyaupyer
¢bu3nveckre 3aK0HbI, PEICKA3bIBACT HOBBIE SIBJIICHHS, CO3/1a€T OCHOBY ISl IPUMEHEHUS OTKPBITHIX 3aKOHOB
IIPUPOJIbI B UEIOBEYECKOM IMpakTUke. [103TOMY Ipy OpraHusanuu 3aHATUN 110 BHEYPOUHOU JEATEIbHOCTH



0OJBIIOE BHUMAHUE YACISACTCS DKCIEPHUMEHTAIbHBIM METOJAaM HCCICNOBaHUs, YTOOBI pa3BUBATh Yy
oOyJaronuxcs HaBbIKH YUeOHOU, TPOEKTHO-HCCIIEI0BATEIHCKOM U TBOPUYECKOU IEATCIILHOCTH.

Me:xnpeMeTHbIe CBS3U, PEATU3YEMbIE TPOrPaMMOU BHEYPOUHOU JAEATEILHOCTH «MHupP DUBHKU»:
Maremaruka: rpaduka, pereHue 3a1a4, MPOIECHTHI.

buonorus: ;xuBble OpraHu3Mbl, OMOJIOTHYECKas ONITHKA, KIIETKa, bnocdepa.

XUMHS: COCTaB U CTPOCHUE BEIECTBA.

I'eorpadusi: MeToIbI H3yUCHHSI KIIMMATaW HEAP 3eMITH, aTMOC(EPHI.

DKoJIoTHs: 3arpsi3HEHUE aTMOC(HEpPbI, SKOJIOTHIECKUE TPOLIECCHI, ITAPHUKOBBIN AP deKT, bnocdepa.

1. Onucanue Mmecta yueOHOro npeaMeTa B y4eOHOM IVIaHe

B yue6noM mnane MOBY «PwiOkunckass COIL» Ha nomosiHUTENBEHOE 00pa3zoBanue 1o ¢usuke B 9-10
X Kjaccax BwiiesieH 1 gac B Henmemto. CoryacHo kaneHnapHoro rpaduka Ha 2024/2025 npexycmorpeno 34
yueOHbIX Henenu. Cpok peann3anuy nporpaMmel — 1 ro.

2. Conep:xanue yueOHOro Kypca

CopepxaHue Kypca KaUeCTBEHHO OTIMYaeTcsl OT 6a30Boro kypca pusuku. Ha ypokax 3akoHbl prU3nKu
paccMaTpuBalOTCd B OCHOBHOM Ha HEXHUBBIX OObekTaX. OJHAKO OYEHb BaXXHO, YTOOBI y ydalluxcs
MOCTETIEHHO CKJIaJbIBAINCh YOEKIEHHs B TOM, 4YTO, NPUYMHHO-CJIEICTBEHHAs CBSI3b SBIEHUN HMeEET
BCEOOIINI XapaKTep M YTO, BCE SIBJICHUS, MPOUCXOJAIINE B OKpYXKAIOLIEM Hac MUpE, B3aUMOCBs3aHbl. B
Kypce paccMaTpuBalOTCs BOMPOCHI, HAIPaBJIECHHbIE HA Pa3BUTHE UHTepeca K (pu3mKe, K IKCIIEPUMEHTaIbHOM
NesITeNbHOCTH, (OPMUPOBAaHNE YMEHHMM paboTaTh CO CIIPaBOYHOM JTUTepaTypoil. Bo Bpems m3zyuenus kypca
«®Pu3nKa BOKpPYr Hac» pedsiTa MoJIydyaroT BO3MOXKHOCTD IMPOBOJIUTH UCCIIEAOBATEILCKUIN MIPOEKT IO JIFOOOMY
13 BbIOpaHHBIX HampaBieHui. Ha HMTOroBbIX 3aHATHSAX OO0ydarolmiuecs BBICTYNAIOT M 3alUINAIOT CBOU
IIPOEKT.

JJIeKTPOMarHuTHbIE sIBJIEHUS — 8 YacoB

DneKkTpocTaTUYecKue 3apsiabl. BeITOBBIE AieKTponpuOOpkl. JloMarmHss 3IeKTponpoBoaka. TexHUKa
0€301acHOCTH MpU  PaboTe€ ¢ «OBITOBBIM SJEKTPUYSCTBOM». 3HAKOMCTBO C pPabOTOM WHIMKATOPHOM
OTBEPTKOM, DJIEKTPUUECKUM TECTEPOM; HCCIEeIOBaHUE KBAPTUPHON MPOBOAKM Ha TMOXKAapOOIMACHOCTb,
COCTaBJICHUE MPUHIIUIHAILHON U MOHTaXHON CXEMBbI 3JIEKTPONPOBOAKH, OCHOBHI 3JIEMEHTAPHOTO PEMOHTA
OBITOBBIX  DIIEKTPONPUOOPOB.  DJIEKTPUYECKHUE  CBOMCTBA Tela  YelIOBEKAa.  BHOXIEKTPUYECTBO.
DoTopenenTopsl., HEKTPOPELEHTOPbl, buosnexkTpuyecTBo cHa.

MaruuTtHoe 1oJie U KUBbIe OpraHu3Mbl. Vcronbp3oBaHre MarHuToB B ObITYy. Mcnonp3oBanne Maruura
KaK METaJUIOUCKATeJIsl.

Panno. TeneBuaenue. BnusiHue aeKTpoMarHuTHOTO U3JIy4eHHUS Ha KUBOM opranusMm. MccnenoBanue
WHTEHCUBHOCTHU 3JIEKTPOMAarHUTHOTO W3TYYEHHS AJIEKTPOOBITOBBIX MPUOOPOB C MOMOIIBIO PEHTTEHOBCKON
TJICHKH.

MexannyecKHe KoJie0aHHus W BOJIHBI - 2 yaca

Mexannyeckue KosiebaHuss U uenoBek. [lpoucxoxaenue OuoputmoB. Cepale U 3BYKH,
COTMPOBOXKIAIOIINE padOTy cepAla U Jerkux, ux 3amnuck. Crerockon u GoHEHIOCKOI. BricTyknBaHue — Kak
OJIMH U3 CIIOCOOO0B OMpeieNieHUs] pa3MEPOB BHYTPEHHUX OPraHOB U UX COCTOSHUSI.

3ByK Kak CpeACTBO BocHpusiTus U mepeaauu uHpopmanmu. Oprad ciayxa. OOJacTb CIBIIIMMOCTH
3ByKa. ['00ocOBOM ammapaT dYenoBeka. XapaKTepPUCTUKH TOJoca YeloBeKa. YIbTPa3ByK U HH(QPa3BYK.
®u3nUecKre OCHOBBI YIbTPa3BYKOBOT'O MCCIIEIOBAHUS YETIOBEKA. 3BYKH HPUPOIBI.

TenoBbie ABIeHNA - 9 YacoB

Bunsr temnonepenaun B ObiTy. duddysus. Kumenume. Bompockl 6e30macHOCTM B TEIIOBBIX
nporeccax. CiocoObl u3MepeHust TemnepaTrypbl. TepMmoperynsTopsl. 3HaueHHe LBeTa Ui 0(OpMIICHUS
OBITOBBIX NMPHOOPOB, MOCYABI; MPOBEpKa pabOThl BEHTHISAILUM; apOMaTU3alUsl OMEIICHUs, U3TOTOBJICHHE
BOJIOCSHOTO TUrpoMerpa. HachllieHHbll, HEHACBhILIEHHBIM map. BiakHOCTb. 3HayeHHE TEMIEPaTypHOTO
peXHMMa U BIAXKHOCTH JUISl )KU3HEIEATEIILHOCTH YEJIOBEKa.

OnTnueckue aBJaeHud - 14 yacos



®otomerpus. CBETOBOI MOTOK. 3aKOHBI OCBEUIEHHOCTH. 3aKOHBI T€OMETPUUYECKON ONTHKHU. 3epKalio.
[Toctpoenne n3o0pakeHHUs B IJIOCKOM 3epKajie M B cHcTeMe 3epkail. ToHKas JIMH3a: HaX0KJIeHUuEe 00beKTa
no xoxy saydeid. @opmyna toHkoi nuH3bl. CTpoeHue Triaza yeinoBeka. DU3UMYECKHE OCHOBBI 3pPEHHS
yenoBeka. JleekThl 3peHuss U Coco0bl UX HCHpaBieHus. Pacuer mapaMeTpoOB JIMH3BI U U300paKEHHUS.
CnekTpaipHasi 1 SHEpPreTUUYeCKasi YyBCTBUTEIbHOCTH Ti1a3a. [lonHoe BHyTpeHHee oTpaxkeHue. BoaHoBas
ontuka. [lucnepcus ceera. Uutepdepennus u qudpaxuus cBeta. CBETOBbIE SBICHHS B IPUPO/IE.

3amuTa npoekToB — 1yac

JlononHuTenbHOE 00pa30BaHUE IMpEnIoJiaraeT OOJIBIIYI0 CAMOCTOSITENIbHYIO DPA0OTYy ydaliuxcs.
Teopernueckuii Mmarepuall J0JKEH ObITh HEPA3phIBHO CBsI3aH ¢ MpakTukoil. [lpu nogbope nuaakTHyeckoro
MaTepuajga MCHOJb30BaTh 3aJaHUs BCEX BUAOB U ypoBHell. Bce mnpakrtuueckue paboThl  MpOBOASTCS O€3
yKa3zaHU{ K paboTe, 4ToObI BBINOJIHEHUE 3aJJaHUi OBbLIO TBOPUECKUM IpolieccoM. B ciydyae 3aTpyaHeHui
HEOOXOIUM HWHAMBUAYAJIBHBIM TOJIXOJ, KOTOPBIM 3aKIO4YaeTcs B HCIOJB30BAaHUU KPaTKOTO WM
nmopoOHOro onucanus padoTel. OOBEM MaTepHalia U3ydyaeMbIX TEM 3aHATUN U KOJUYECTBO OTBEAEHHBIX Ha
3TO YacOB ONPEEIIAETCS CAMUM YUUTEIIEM.

[Ipuemsl 1 MeTOABI PaOOTHI, KOTOPBIE MJIAHUPYIOTCS MPU PeATU3aLUU IPOTPAMMBI:

-CaMOCTOSITeNIbHbIE PA0OTHI C UCTOYHHKAMH HH(OpMaInu;

-yCTHBIE COOOIIEHHUS YUaAITUXCsI C TIOCIEAYIONMIEeH TUCKYCCUEH;

-IBPHUCTHYECKHE OECEeIbI;

-3JIEMEHTBI UTPOBBIX TEXHOJIOTHUH;

-BBINOJHEHNE SKCIIEPUMEHTAIbHBIX U MPAKTUYECKUX pabOT MO TEIUIOTE,

OTTHKE;

-paboTa ¢ TMJaKTHYECKUM MaTepHalioM;

-CaMOKOHTPOJIb yJaIlIUMHCS CBOMX 3HAHUH [0 BOIPOCAM JUIsl TOBTOPEHHUS.

3. IIporpammHoOe U yueOHO-MeTOANYECKOe obecredeHune

Y4eOHUK Jluteparypa

(aBTOP, 1. bornano K.}O. «®u3uk B roctsix y 6uonora» M, Hayka, 1986;
Ha3BaHHUe, rojl 2. Kabapaun O.® «Bueypounas padota no ¢pusuke» M, [Ipocsemenue
H3JaHus, 1983;

m3nareabcrBo) | 3. [lepensman «3anumarensHas ¢pusuka» 1-3 vacts M, Hayka 1980;
4. Tapacos JI.B ®usuka B npupoae M, IIpocsemenne 1988;
5. CmupnoB A.I1., 3axapos O.B. Becénbriit 6a1 u BIyMUnBBIA YPOK:
DuU3MYECKHUE 3a/1a4U C JIMPUUECKUMHU ycaoBUsAMU. - M.: Kpyro3zop, 1994;
6. Yconbues A.Il. 3agaun no ¢pusnke Ha OCHOBAHUU JIUTEPATYPHBIX
croxkeToB. - ExarepunOypr: Y-®akropus, 2003;
7. EnoxoBuu A.C. CripaBouHMK IO pu3MKe U TeXHUKe. - M.: [IpocBemienue,
2006;
8. «Ilo3Haii camoro cedst» / bubmmoreka «IlepBoe CEeHTIOps» cepust
«®Pu3zukay Bolryck Ne26 2009;
9. Kuxonn U.K. Pacckassl o pusuke u ¢pusukax / bubnanoreuxa «KBaHTy.
Bem. 53. M.: Hayka; 1. pen. ¢us.-mar. out., 1986;
10. Tanbnepurreiin JI. 3anumarensHas ¢pusnka». - M.: Pocman, 1998;
11. Mapos M. 4. [Tnanets! ConHeunoii cuctemsl. — M. Hayka, 2011;
12. Tur Tom Hayunsle 3a0aBbl. @u3nka: onbIThl, (OKYCH U
pa3Biedenus: nep. ¢ ¢p. - M.: ACT: Actpens, 2007,
13. Yokep [Ix. @usnueckuii peitepsepk. - M.: Mup, 1979.
14. JleonoBuu A.A. ®usnueckuii kaneiockor. - M.: bropo Kanrtywm,
1994;
15. ApakensH M.K., Baitamreitn JL.U. DnexkTpo6e30nacHOCTb B KHIIBIX
3nanusx.- M.: Dueproaromuznaar 1983;
16. Tynpunnckuit M.E. C60pHUK KauecTBEHHBIX 3a/a4 1o (usuke. M.:
«IIpocBemenuey 1965;

TleuaTHble MOCOOUS




17. KOdanosa WN.JI. 3anumarenpHbIe Beuepa Mo (PU3HUKE B CpEIHEH
mkoJie. M. «IIpocBenienney, 1990.

pabouast 1.B.®. HlunosPabouas TeTpanp A MPOBEIACHUS J1aO0PaTOPHBIX paboT 9
TeTpajb, kiacc. — M.: Ilpocsemenue , 2007

TeTpaau s 2. B.A. KacesiHoB, B.A. KopoBun Tetpazap s maboparopHsix padot 10
Jadoparopubix | kiacc — M.: Ipoda, 2008

pador 3. B.A. Kacesinos, B.A. Koposun Tetpanp s 1aboparopHbix padoT 11

kiacc — M.: JIpoda, 2008
auaakTudeckue | Kaprouku-3amganus s BBITOJHEHHS MpakTHYecKuX padot./ B.®. [lumos—

MaTepHuabl M.: Ilpocsemenue , 2002.
Pazmarounsrii marepuan o ¢gusuke / Yirakosa M.A. — M.: IIpocsenicune ,
1990.
Metoauyeckue | Temarnueckue NPE3EHTALMUIIO COJEPHKAHUIO MPOrpaMMbl BHEYPOUHOM
MaTepHuaJbl NesTebHOCTH «DU3uKa BOKPYT HAC»
Texnnueckue cpeacrsa | Komnbrorep ¢ BbIxoa0M B MIHTEpHET, MyJIbTUMEIMUHBINA ITPOEKTOP.
o0y4eHUs Kommnektel yueOHO-1ab0opatopHOro 000pyAOBaHHME Ui IPOBEICHUS
MIPaKTUYECKUX padoT.
Harasanbie nocodus Tabnuiel, MaKeTbl, IEHCTBYIOIINE MOJETH, MeYaTHbIE M MHTEPAKTHBHBIC
TJIaKaThl 110 U3Y4aeMbIM TEMaM
. HHTEPHEeT- bubnuoreka — Bcé mo npeamery «Pusukay. http://www.proshkolu.ru
pecypchbl BupeoonsiTel Ha ypokax. http://fizika-class,narod.ru

Enunas xoyutekius nudpoBbix 00pa3oBaTeabHbIX pecypcoB. http://school-
collection.edu.ru

WHTepecHble MaTepualibl K ypokaM (pU3UKU IO TeMaM; HarjsiAHbIe
mocobus k ypokam. http://class-fizika.narod.ru

udpossie 06pazoBaTenbHbIe pecypchl. http://www.openclass.ru
DrekTpoHHbIe yaeOHuKH 110 dusuke. http://www.fizika.ru

npoyue Cepus muckoB DVD: Mynsrumenuiinoe yue6Hoe mocobue «Harmsnnas
(nuckm, 31. ¢buznka»

nocoous u Cepus nuckoB DVD: COopHHUK 1€MOHCTPAalTOHHBIX OMBITOB JJISl CpEIHEH
T.IL) obmreo0pazoBarenbHOM MKOJIb «IIIKOIBHBIA PU3NUECKHUI SIKCIEPUMEHT /

CoBpeMeHHbI rymMmaHuTapHbii yHuBepcutet 2006

Cepus muckoB DVD:«Ouuuknonemuss aroma» / [ockapmoparms
«Pocaromy, 2012

Jluck «Atom Ha ciryxxkOe uenoBeky»/ ['ockapnoparms «Pocaromy», 2001

Hudposbie 06pazoBaTebHbIE PeCYpPChl

4. TlnanupyemMble pe3yabTaThl OCBOCHUS] Y4eOHOI0 MpeaMeTa, Kypca

[Tnanupyemble pe3ynbTaThl OCBOSHUS MPOTPAMMbI HAPaBIEHbl HA PA3BUTHE YHUBEPCAIBHBIX YUEOHBIX
NecTBHi, yueOHOU U oOmienonbp3oBaTenbekoid MKT-koMneTeHTHOCTH 00y4daronuXxcs, ONbITa MPOEKTHOM
NESATETBHOCTH, HABBIKOB pabOThI ¢ HH(MOpMaIUeH.

JInyHocTHbIE:

¢ C(opMHPOBAaHHOCTh TTO3HABATENIFHBIX MHTEPECOB K MPAKTUYECKOW M MPOEKTHOW AEATEIBHOCTH M
OCHOB COIIMAJIbHO-KPUTUYECKOTO MBIIIJICHUS Ha OCHOBE DPAa3BUTHs WHTEIUICKTYaJbHBIX M TBOPYECKHX
crocoOHOCTEH yyalmuxcs;

¢ YOE)KIEHHOCTh B BOBMOXXHOCTHU TO3HAHUS MPUPOJIBI, B HEOOXOAUMOCTH Pa3yMHOTO HCIOJIb30BaHHS
TOCTHKCHU HAayKH W TEXHOJIOTHH sl JalbHEHINEero pa3BUTHS YEOBEYECKOTO OOLICHUS, yBa)XEHHE K
TBOPIIaM HAayKW M TEXHUKH, OTHOIICHHE K (PH3HKE KaK K JIEMEHTY O0LIeUeIOBEYECKOH KyIbTYPHI;

¢ CaMOCTOSITEIBHOCTh B NMPUOOPETCHWN HOBBIX 3HAHWN M TPAKTHYECKUX YMEHHH MOHMMaHHU HMX
3HAYEHHS IS TAJIbHEWIIIEr0 H3YUeHUsI €CTECTBEHHBIX IUCIUTUINH;

eMoTuBalsi  00pa30BaTENbHOW  JEATEIBHOCTH  INKOJBHMKOB HAa  OCHOBE  JIMYHOCTHO-
OPHEHTHPOBAHHOTO TIOAXO0/Ia;


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

® YMEHUH OIPEeIIATh TPAaHHUIIBI COOCTBEHHOTO 3HAHMS M HE3HAHUS; PAa3BUTUHU CIIOCOOHOCTH K CaMo-
olleHKe (OLEHHBATh COOCTBEHHYIO Y4YEOHYIO [EATENbHOCTh: CBOHM JIOCTH)KEHHUS, CaMOCTOSITEIBHOCTD,
MHULMATUBY, OTBETCTBEHHOCTb, IPUUMHBI HEY/1a4);

e DOpMHUPOBAHME LEHHOCTHBIX OTHOLIEHMM JOYyr K JpYry, YYMTENI0, aBTOpaM OTKPBITHMM U
M300peTeHNH, pe3yabTaTaM 00ydICHHS.

¢ chOPMHUPOBAHHOCTH KOMMYHUKATHBHONW KOMIETEHTHOCTH B OOLICHHMM M COTPYIHHYECTBE CO
CBEPCTHUKAMM U YUUTEIIEM;

e ycBoeHnH Th mpu mpoBeneHNH MPaKTHYECKUX padoT, CHOPMHUPOBAHHOCTH OEPEKHOTO OTHOLICHHS K
HIKOJLHOMY 000pYyI0BAHHUIO.

MertanpeaMeTHble:
B cdhepe pecyrgmusnvixyHUBepCaIbHBIX YUSOHBIX JICHCTBUMN:
e OBnazieBaTh HABBIKAMHM CAMOCTOSATEIBHOIO MPUOOPETEHUS HOBBIX 3HAHUM, OpraHM3alMM y4eOHOU

JEATENbHOCTH, IIOCTAHOBKA IEJIEH, IUIAHUPOBAaHUS, CAaMOKOHTPOJII M OLEHKH pe3ylbTaTOB CBOEH
NESATENBHOCTH, YMEHUSMHU MPEIBUIETh BOSMOKHBIE PE3yJIbTaThl CBOMX JEHCTBHN;

e[loHumarh paznuuust MEXJIy HCXOIHBIMM (akTaMHM U THUIOTe3aMU Uil HMX OOBsSCHEHUS,
TEOPETUYECKUMHU MOJIEISIMM M pealbHbIMU OOBEKTaMH, OBJIaJ€BaTh YHHUBEPCAJIbHBIMU Y4€OHBIMU
NeUCTBUSMHU Ha MpUMeEpax TMIOTE3 Uil OObSICHEHUS! M3BECTHBIX (DAKTOB M SKCIEPUMEHTAJIBLHOM MPOBEPKU
BBIJIBUTA€MBIX THIIOTE3, pa3pab0TKH TEOPETUUECKUX MOJIENeH MPOoLecCOB WIIH SBJICHHUI;

B cdepe nosnasamenvuvixynuBepcaabHbIX YI€OHBIX TEHCTBHIA:
e DopMupOBaTh YMEHHUS BOCHPHHHMATh, TepepabaThiBaTh W NPEACTABIATh HH(OpPMAIUIO B

CIIOBECHOH, 0Opa3HOH, cuMBOJMYecKOW ¢opMax, aHAJIM3UpPOBaTh M TNepepadaThiBaTh IOJIYYEHHYIO
MHOOpPMALMI0O B COOTBETCTBUM C TIOCTABJIEHHBIMHM 3aJayaMM, BBIIEISATb OCHOBHOE COJEp’KaHHE
IIPOYUTAHHOT'O TEKCTA, HAXOAUTh B HEM OTBETHI Ha ITOCTABJICHHBIE BOIIPOCHI U U3JIaraTh €ro;

® BBIIBUT'aTh TUIOTE3bl, OCYIIECTBISTh MX NPOBEPKY, MOJIb30BaTbCS OMOIMOTEYHBIMM KaTaloramw,
CHELUAIbHBIMA CIIPABOYHMKAMM, YHUBEPCAIbHBIMU SHUMKIONEAUSAMM JUIsl TOUCKAa HHpopMmauuu o0
00BEKTaX.

e [IproOperaTh OMBIT CAMOCTOSTENBHOIO MTOMCKA, aHaIM3a U 0TOOpa MH(POPMALIUH C UCTIOIb30BaHUEM
pa3IUYHBIX HCTOYHHUKOB, U HOBBIX HH(POPMALIMOHHBIX TEXHOJIOTUH JUIsl pellieH s T03HABaTEIbHbIX 33/1a4;

eOcBauBaTh MNpUEMbl JACHCTBUM B HECTAaHAAPTHBIX CHUTYalUsAX, OBJIAJEBaThb 3BPUCTHUECKHUMHU
METOJaMH PeLIeHUs TPoOIIeM

B chepe xommynuxamusnvixynuBepcanbHbIX y4eOHBIX 1EHCTBU:
¢ Pa3BuBaTh MOHOJIOTHYECKYIO U JUATIOTHUYECKYIO P€Yb, YMETh BBIPAXKaTh CBOM MBICIH M CIIOCOOHOCTH
BBICJIYILIMBATh COOECEIHIKA, TIOHUMATh €ro TOYKY 3pEHHS, MPU3HABATh MPaBO JPYroro 4ejoBeKa Ha €ro

TOYKY 3pCHUS, [TPU3HABATDL ITPABO APYIOTo YCJIOBCKA HA NHOC MHCHUC,
L4 CDOpMI/IpOBaTB YMCHUA pa60TaTB B Tpylme ¢ BbIINOJIHCHUCM PAa3JIMYHbIX COHOHAJIbHBIX pOJ'IGfI,
IpCeaACTaBJIATbL U OTCTAMBAaTb CBOU B3IJIAAbI U Y6C)K,I[CHI/I$I, BECTU JUCKYCCHIO.

IIpeamerHbIe:

e ®opMHpOBaTH MPEACTABICHUS O 3aKOHOMEPHOH CBA3M M MO3HAHUS MPUPOABI, 00 0OBEKTUBHOCTH
Hay4YHOTO 3HAHHUSA; O CUCTeMOOOpasywoueil poau (U3MKKA JUIs pa3BUTUS JPYTUX €CTECTBEHHBIX HAayK,
TEXHUKH U TEXHOJIOTMH; 0 HAYYHOM MHUPOBO33PEHUU KaK PE3yJIbTaTe U3YYEHHUs] OCHOB CTPOCHUSA MATEPUU U
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3UKHU;

e ©opMHpOBaTH IEPBOHAYAIbHBIE MPEJCTABICHUA O (PU3MYECKOW CYIIHOCTU SIBICHHH MPUPOJIBI
(MexaHMYECKUX, TEIUIOBBIX, DJICKTPOMArHUTHBIX M KBAaHTOBBIX), BHJaX MaTepHH (BEIIECTBO U TIIOJIE),
JBIDKEHUH Kak croco0e CylIecTBOBaHUS MaTepUH; YCBAaWBaTh OCHOBHBIE HJIE€M MEXAHUKH, aTOMHO-
MOJIEKYJISIPHOTO Y4YEHHMS O CTPOCHMU BEILIECTBA, 3JIEMEHTOB JJIEKTPOAMHAMHUKU W KBAaHTOBOW (DH3HKHU;
OBJIAJICBATh MOHATUIHBIM aNapaToM U CUMBOJIUYECKUM SI3bIKOM (DPU3UKH;

e [IprobGperaTs ONBIT MPUMEHEHHSI HAYYHBIX METOJIOB MO3HAHUS, HAOII0AeHUS (PU3NYECKUX SBICHUIA,
MPOCTBIX JSKCIHCPUMCHTAJIBHBIX I/ICC.IIGI[OBaHI/If/'I, NpsAMBIX W KOCBCHHBIX I/IBMepeHI/Iﬁ C HCIIOJb30BaHHUCM



AHAJIOTOBBIX W HU(POBBIX HM3MEPUTENBHBIX MPUOOPOB; MOHUMATh HEM30EKHOCTh IMOTPEIIHOCTH IHOOBIX
U3MEPEHUN;

¢ Oco3HaBaTh HEOOXOAUMOCTh MMPUMEHEHHSI TOCTHIKCHHUM (DU3UKU U TEXHOJIOTUHN JIJISl PAIMOHATILHOTO
MIPUPO/IOTIOJIE30BAHUS;

eOBnazieBaTh OCHOBaMHM  O€30TMACHOTO  HCIOJB30BAHUS  €CTECTBEHHBIX M  HCKYCCTBEHHBIX
JNEKTPUYECKMX M MATrHUTHBIX TIOJICH, OJJIGKTPOMArHUTHBIX ¥ 3BYKOBBIX BOJH, €CTECTBEHHBIX U
WCKYCCTBEHHBIX MOHHU3UPYIONINX H3IYYCHHA BO M30€kKaHWE WX BPEIHOTO BO3JCHCTBHUS HA OKPYKAIOIIYIO
Cpelly U OpraHU3M YeJIOBEKa,

e Pa3BuBaTh yMcHHE IUIAaHHUPOBATH B IIOBCEIHEBHOW JKU3HM CBOHM JCUCTBHS C TNPUMEHCHHEM
MOJIYYCHHBIX 3HAHUH MEXAHWKH, 3JICKTPOIMHAMHKH, TEPMOJUHAMHKU W TEIUIOBBIX SBJICHHNA C IEJBIO
cOepexeHns 310pOBbS;

e DopMHUPOBATh TMPEACTABICHHUS O HEPAIMOHATHLHOM HCIIOJIb30BAHUU TIPUPOJHBIX PECYpPCOB U
SHEPTHUH, O 3arPS3HCHUH OKPYKAFOIIEH CPeJIbl KaK CIICJICTBUM HECOBEPIIICHCTBA MAIIIMH U MEXaHU3MOB.

IIpumepHoe TeMaTHYECKOE INIAHUPOBaHKMe Kypca “Mup pusuxn”
9-10 kanacce (1 yac B HeeJTI0)

Ne | Tema KonuvecTBo yacos | JlabopartopHbie
n/n padoThI
1 DeKTPOMAarHUTHBIE SIBJICHUS 8 1
2 MexaHndeckrne KoJaeOaHus H BOJTHBI 2
3 TennoBbie SBIICHHS 9 3
4 OnTudyecKue sIBICHUS 14 4
5 3ammTa IpoeKTOB 1
Bcero 34 8
Ne Tema 3ausTHS
3aHATHUS
n/n
JJIeKTPOMAarHuTHbIE siBJieHUus (8 yacoB)
1 DIEKTPUUYECKUE 3apsiibl U KUBBIC OpraHU3MbI. BIUsSHUE 3JIEKTPUYECKOTO TI0JISI Ha KUBBIE
opranu3mbl. brosnexkTpudecTro.
2 JlaGoparopHas padora «OnpeeneHue CONpOTUBICHUS TKaHEH YeJTOBEKa»
3 [IpupoaHbIe U HICKYCCTBEHHBIE DJIEKTPUUECKUE TOKH.
4 Hcropust s3HEpreTUKH. DHEPTUs AICKTPUIECKOTO TOKA U €€ UCII0JIb30BaHUE.
5 Kondepennus «IneKTpruuecKre CeTH MpoOJIeMbl U TIEPCIICKTUBBL. AJIbTepHATUBHBIC
HWCTOYHUKHU SHEPTHH
6 MarnuTtHO€ 1oJie 3eMJIM 1 €ro BIMSHHE Ha YeIOBEKa.
CBO¥CTBA DJIGKTPOMArHUTHBIX BOJIH HU3KOW YacTOTHI. PaMOBOJIHBI M Y€IOBEK.
8 buonornyeckue cBOMCTBA ANEKTPOMATHUTHBIX BOJIH BBICOKOM YaCTOTHI.
Mexannuyeckue Koje0aHus U BOJIHBI (2 yaca)
9 Konebanus u BosHBI B )UBBIX oprann3max.Konebanus u uenosek. buopurm.
10 3BYK KaK CpeJICTBO BOCIIPUATHS U Nepenadr HHPOpMaluu. Y IbTpa3ByK U HHPPaA3BYK.
TenioBble siBjeHus1 (9 yacos)
11 DHeprus TomuBa. Tenno’HepreTuka. BiusHue TeMnepaTypHbIX YCIOBUN Ha )KU3Hb YEJIOBEKA.
12 JlabopaTopHas padora «/I3MeHeHre TeMnepaTypbl BEUIECTBA MIPU NEPEXOJE C TBEPIOTO B
razoo0pasnoe cocrosiHue. [loctpoenne rpadurka 3aBUCIMOCTH TeMIIEpaTyphl Tella OT
BPEMEHM.
13 TennoBoe 3arps3nenue armocdepsl. Pemenue 3aqay.
14 Buas! Tpancnopra. [Ipumenenue pa3andHbIX BUAOB TPAHCIIOPTa B HAlllEeM peruoHe. Biausinue




paloTHI TEIUIOBBIX JBUTATENEH HA HKOJIOTHYECKUE TPOLIECCHI.

15 Kpyrmsrii cton: «/3MeHeHne KiuMaTa - DapHUKOBBIN 3¢ (dekT u riaodanbHOe MoTerIeHne
KIIMMAaTay.

16 TenoBbIe MPOLIECCH] B TEJIE YEIOBEKA.

17 JlaGopaTopHas padora «OmnpeencHue IpIXaTeIbHOro 00bEMa JIETKUX YETOBEKa»
JlabopaTopuas pabora «OnpeieieHre AaBJICHNUS KPOBU YEJIOBEKA»

18 Pemenue skcniepumenTanbHbIX 3a7a4. (OcHoBHOE ypaBHeHne MKT, kosinyecTBoO BeliecTBa)

19 Pemenue skcriepuMeHTaNIbHBIX 3a1a4. (YpaBHEHUE COCTOSIHUS UJI€alIbHOTO ra3a. BiaxkHocThb
BO3/1yXa)

Ontuuyeckue siiaenus (14 yacon)

20 dorometpus. CBeTOBOM MOTOK. 3aKOHKI OcBenIeHHOCTH. JlTabopaTtopHas padota «OmnpeneneHue
YPOBHS OCBEIIEHHOCTH B KJIacce»

21 HckyccTBeHHOE OCBeleHne. Buabl 2IeKTpUYEeCKUX JaMIlL.

22 3epkanbHOE U paccesiHHoe (auddy3Hoe) OTpakeHHe CBETA.
OkcnepuMeHTalbHas padoTa: «[locTpoeHne n3006paxkxeHus B MIOCKOM 3epKaje».

23 DKcnepuMeHTanbHas padoTa: “MHOTOKpaTHOE N300paKeHNE TIPeIMETa B TUIOCKHUX 3epKajiax’”.

24 JIunzel. ['na3 kak ontudeckas cucrema. [{edekTsl 3peHus.

25 [TocTpoenne n300pakeHus: B CUCTEME 3EPKal.

26 [Tose 3penus.

27 Crioco0pl uctipaBieHus 1ehEKTOB 3PSHHUS.

28 JladopaTopHas pab6ora: «Onpesernenne POKYCHOTO paCCTOSHUS U ONTHYECKOHN CHIIBI OUKOBY
Pemenue skcriepuMeHTaNbHBIX 3aa4.

29 CBeTOBBIC SIBIICHUS B IPUPOJE (paayra, MUPaKH, Tajo).

30 OnTruyeckne WITIO3UH HAIIIETO 3PSHUSI.

31 buonornueckas ontuka. (JKuBbie 3epkaia, ria3-TepMOMETP, PACTEHUS - CBETOBOIbI ).

32 JKupoii ceT. (CBeUeHHE MOPS, CBETSIIUECS OPTaHU3MBbI, XEMUJTFOMUHECIICHITHUS,
OMOJIFOMUHECIICHITHSA ).

33 DKOJIOTHYECKHE TIPOOIIEMBI U 00€CTICUeHUE YCTOMUYNBOCTH OHOChEPHI, CBI3aHHBIC C
paccesiHieM U MOTJIOLIEHHUEM CBETA.

3ammuTa npoexkroB (1 yac)
34 3ammTa IpoeKTOB




