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AHHOTAIIUSA

Pabouas nporpaMMa BHEYPOUHO AesATeNbHOCTH «Mup (pU3NKI» pean3yeT OCHOBHYIO
00pa30BaTeNbHYIO IPOrpaMMy CpeIHEro oopa3oBaHus . B mporpaMme npeaycMoTpeHsl
BO3MOYKHOCTH JUIs1 Pa3BUTHSI OCHOBHBIX BUOB AEATEIbHOCTH 00YYarOIUXCsl B COOTBETCTBHH C
UX BO3PACTHBIMH OCOOCHHOCTSIMHU.

B xoze u3yueHus JaHHOTO Kypca, yJallluecs: HE TOIBbKO YAOBIETBOPAT CBOU
00pa3oBaTeNbHbIE TOTPEOHOCTH, HO M N0JIy4aT HaBbIKH UCCIIEOBATENIBCKOM AEATEIbHOCTH,
MO3HAKOMSTCS C METO/IaMU MCCIIEIOBAHUS B (PU3UKE U OMOJIOTHH, MTOJIy4aT KpaTKUE JTaHHbBIE O
MEAULMHCKON U Ouosornueckoil anmnaparype. HaBbiku, noiayueHHsle ipu padoTe ¢
U3MEPUTENIBHBIMU PUOOPaMH, BHIIOJHEHHE MPAKTUUECKUX padO0T U MOCTaHOBKA 3KCIIEPUMEHTA
IIPUTOJATCS B AaJIbHENIIEH HayYHO-TEXHUUECKOH AedaTeabHOCTU. OOBsCHEHUE OTAEIBbHBIX
IPOLIECCOB, MPOUCXOAIINX B )KUBBIX OPraHU3Max Ha OCHOBE (DU3MUYECKHX 3aKOHOB IIOMOKET UM
YCTaHOBUTbH IPUYUHHO-CJIE/ICTBEHHBIE CBS3H, CYIIECTBYIOLINE B )KUBOM M HEXUBOU MPUPOJE,
chopMHpyeT UHTEPEC HE TOIBKO K (pHU3MKe, HO U K HayKe B LIEJIOM.

[TporpamMma Kypca HOCUT TPaKTUKO-OPHUEHTHPOBAHHBIN XapaKkTep ¢ 3JIEMEHTaMH Hay4HO-
HCCJIE0BATEIBCKON IEATEIbHOCTH U IIOCTPOEH C ONIOPOM HA 3HAHUS U YMEHUS, IIOJyYCHHbIE
YUYAIIAMUCS TIPH U3YYCHUU (PU3UKHU, XUMHH, ONOJIOTHH.

Kypc “Mup dpusuku ” sBisieTcs HHTETPUPOBAHHBIM U MIPEIIOJIaraeT 3HAaKOMCTBO C
OTIpeIeIEHHBIM acTIeKTOM 0a30BOM HAYKH - (DM3WKH U HANIPABICHUSIMH UCCIICAOBAHUM, KOTOpPbIC
BO3HHKJIM Ha CThIKE (PU3UKU XUMUU, OMOJIOTHH, U 3KOJIOTUU. OH CIIOCOOCTBYIOT paCIIUPEHUIO
Kpyrosopa o0yyaromuxcs, IoAAepKaHUI0 UHTepeca K U3y4eHUI0 (PM3UKU U HAIIPaBJICH Ha
pELIEeHNE JINYHOCTHO 3HAUYMMBIX JJIs yUEHUKA ITPUKIAIHBIX 3a7a4. BritoueHue B mporpamMmmy
BOIIPOCOB, CBSI3aHHBIX C (PU3UKOM yenoBeKa, MO3BOJIUT yYAIIUMCSI TPOJIBUHYTHCS 110 IYTH
MO3HAHUS CaMUX ce0sl, JTydllle MOHATh IPUPOAY YEIOBEKa M €r0 BO3MOXKHOCTEH.

IosicHUTEILHAA 3aNIUCKA

Pabouas nporpamMma 1o BHEYpOUHOH 1eATeNbHOCTH «Mup (GU3UKH » MpeaHa3HaYeHa AT
obydaromuxcst 10-11 kmaccoB u pa3zpaboTaHa Ha OCHOBE CIISAYIOIIUX HOPMATHBHBIX
JAOKYMEHTOB:

o ®epnepanbHoro 3akoHa "O6 oOpazoBanuu B Poccuiickoit @enepaunu ot 29.12.2012 N 273-
®3;

o Tmpukaza MunuctepcTBa oOpasoBanus u Hayku Poccuiickoit @enepauuu ot 17 gexadps 2010
r. No 1897 «O0 yTBepkaeHnn (henepanbHOro rocy1apcCTBEHHOT0 00pa30BaTEIbHOTO
CTaHAapTa OCHOBHOTO 00IIero 00pa3oBaHus» (B pelakuuu npukaza MunoOpaayku Poccun
ot 31 pexabps 2015 r. Ne 1577);

e 1npuka3za MunucrepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012 1. Ne
413 «OO0 yTBepxaeHuu (esiepaibHOro rocy1apcTBEHHOr0 00pa30BaTebHOIO CTaHJapTa
CpeaHero o01ero o0pazoBaHusM» C U3MEHEHHUSIMHU, YTBEPKAEHHBIMU TIPUKA3aMHU
MunucrepctBa oOpasoBanus u Hayku Poccuiickoit denepannu Nel645 ot 29.12.2014 r., Ne
1578 o1 31.12.2015 1., Ne 613 ot 29.06.2017 r.

e KOHLEMNIMU AYXOBHO-HPABCTBEHHOI'O PAa3BUTHUS U BOCIIUTAHUS JIMYHOCTH IPAXKAaHUHA.

o CanlluH 2.4.2.2821-10 «CanutapHO-311A€MHOJIOTHUECKHE TPEOOBAHUS K YCIOBUSIM U
opraHuzanuu o0yueHus B 0011e00pa30BaTeIbHbIX YUPEKACHUSAX»: TOCTaHOBIeHHs [ TaBHOTO
roCyJapCTBEHHOTO caHUTapHoro Bpaya Poccuiickoit @enepaunn ot 29 nexadps 2010 Ne 189.

e VYuebnoro miana MBOY «M3apeBunckas mkona Ne58» na 2026-2027 yueOHBIiH T0/1.



AKTYaJbHOCTb JIaHHOM MPOrpaMMbl 00YCIIOBIIEHA €€ METOA0JI0TMUECKON 3HAYMMOCTBIO -
pa3BUTHE y NIKOJIBHUKOB MOTUBAIMH K n3ydeHuto Gpusuku. Kypc umeer
€CTECTBEHHOHAYYHYIO HAIIPABICHHOCTh OOMIEKYIBTYPHOTO YpoBHs. PU3MKa Kak HayKa O
HaunOoJiee 00X 3aKOHAX MPUPO/IbI, BEICTYIAsl B Ka4ecTBE y4eOHOro MpeMeTa B IIKOJIE,
BHOCHT CYILIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHUI 00 okpyskaroiieM mupe. OHa pacKpbIBaeT
POJIb HAYKH B SKOHOMHUYECKOM U KYJIbTYPHOM pa3BUTHH 00OLIECTBA, CIIOCOOCTBYET
(OpMHPOBAHHIO COBPEMEHHOTI'O HAYYHOT'O MUPOBO33PEHUS

@®I'OC HOBOrO MOKOJIEHUS TPEOYET NCIOIB30BAHUS B 00pa30BaTEIHLHOM MPOLIECCe
METOJIOB U IPUEMOB IIPOEKTHO-UCCIIEA0BATEILCKOM IesTenbHOCTH. Brirouenue merona
IIPOEKTOB B OPTaHU3ALMI0 BHEYPOUHOU JEATEIBHOCTH JAET MHOTO IIPEUMYILECTB U
MIOJIO’KUTENBHBIX pe3ysbTaToB. [IpoekTHas 1eATeNbHOCTh Aa€T BOZMOXKHOCTh MHTETPUPOBATh
TEOpPETUYECKHE 3HAHUS U NPAKTUYECKUE HaBBIKU, IPUOOPETaTh HABBIKK B3aUMOJICHCTBHS B
rpynmne. Jljis yueHuKa MpoeKT- 3TO BO3MOKHOCTh TBOPUECKU PACKPBITHCS, IPOSIBUTH ce0s
MH/IMBUYAIbHO WK B KoJiekTuBe. [IpoekT naér oOyuarommmces onbIT HOoMcKa HHGopManuy,
MIPAKTUYECKOr0 IPUMEHEHUs1 00y4eHHUs, CaMOpa3BUTHs, CaMOpeAJIN3allMi U cCaMOaHaIn3a
CBOEH J1eATeNIbHOCTH. 3HAHUS, YMEHUS U YHUBEpCAJIbHbIE yueOHble ACHCTBUS, HEOOXO0AUMBIE
JUTSL OpraHU3aluy IPOEKTHO-UCCIIEI0BATENIbCKON AESITEIbHOCTH B IIKOJIE, B Oy1yIlIEM CTaHyT
OCHOBOM ISl OpraHu3alliy Hay4HO-UCCIIE0BATEIbCKOM 1E€ATEIbHOCTH B BBICIIUX U CPEIHUX
po(hecCHOHATIBHBIX YUEOHBIX 3aBEICHUSAX, MIO3BOJISIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMH Ha
PBIHKE Tpy/a U B 11000 cepe npodeccnoHaabHOR eI TeTbHOCTH.

Heo0OxonuMbIM yciioBrHEM peaan3aluu JaHHOM MporpamMMBbl SIBJISIETCS] CTPEMIIEHUE Pa3BUTh
y 00y4aronIuxcsi yMeHue caMmocTosTesibHo padorats, MUKT-komnereHnuu, a Takxe
COBEpPILIEHCTBOBATh HABBIKM OTCTAaUBaHMsI COOCTBEHHOH MMO3UIMHU 10 ONPENEIEHHOMY
BOIIPOCY.
Iesn kypca:
® 3HAaKOMCTBO YYAaIMXCS C BAXKHEWIIMMU METOAAMU IPUMEHEHUs (PU3NYECKUX 3HAHUHN Ha
IIPAKTHKE;
e (opMupoBaHHE IETOCTHON €CTECTBEHHOHAYYHON KapTHHBI MUpa YYaIIUXCSl.
3agauu Kypca:
® pa3BUTHE MIO3HABATEIILHOTO HHTEPECA, MHTEUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
y4aluxcs B Mpoliecce CaMOCTOSTENbHOIO TPUOOPETEHHsI 3HAHUH C NCIIOIb30BAHUEM
pa3IMYHBIX UCTOYHUKOB MH(POPMAIUH;
e [OBbIIIEHUE HH(OPMALIMOHHON, KOMMYHUKAaTUBHOMN, 9KOJIOTHYECKON KYJIbTYpBI, ONbITA
CaMOCTOSITEILHOM IEATEILHOCTH;
® COBEpILEHCTBOBAaHME YMEHUI M HaBBHIKOB B XOJI€ BBIIIOJIHEHUS IPOTPaMMBbI Kypca

(BBIIOJIHEHHUE TAOOPATOPHBIX PadOT, U3yUeHUs, OTOOPA U CUCTEMATHU3aluU HH(OPMAIIHIH,

MOJrOTOBKa pedepara, Mpe3eHTaIIH );

e OBJAJICHHE y4YalllUMHCA 3HAHUAMH O COBPEMEHHON HAyYHOW KapTHUHE MHPA, O IIUPOKUX

BO3MOYKHOCTSIX IPUMEHEHUS (PU3UUECKUX 3aKOHOB;

e BOCIUTaHMS HABBIKOB COTPYIHUYECTBA B IIPOLIECCE COBMECTHOMN padOTHI;
® 0OCO3HaHHBIN BBIOOP MPOPUIBLHOTO 00YUEHHUS.

O0mas xapakTepucTHKA NPOrPpaMMbl BHEYPOYHO AeATeJbHOCTH «Mup ¢pusnkmn»

[Tporpamma «®u3nka BOKpYT Hac» OTHOCUTCS K 0OIIE MHTEJUIEKTYalIbHOMY HAlpaBICHUIO
BHEYPOYHOMH J1€ATENBHOCTH.

ITporpamma coaepkKHT, C OTHOM CTOPOHBI, MaTepual 1o 6ojuee yriayoIéHHOMY N3y4EHUIO
U3J1araeMoro B IIKOJbHON IporpaMMe U30paHHOTO paszziena, ¢ Apyroi — npearnonaraeT u3y4yeHue
TaKHUX BONPOCOB (PM3UKHU, KOTOPHIE HE BXOJAT B IMIKOJBHBIA KypC, HO MOBBIIIAIOT HAJAEKHOCTD
3HAHWM, yIIPOIIAal0T IOHUMAaHKUE U YCBOGHUE YueOHOH MH(OpMaIuK Ha ClIeAYIOIIel CTyIeHN
o0OyueHnus. [Iporpamma no3BoJisieT OCyIIECTBIATh 3BPUCTHUECKHE TPOOBI U CHOPMUPOBATD
NPAaKTUYECKYIO 1€ATEIbHOCTD IIKOJIBHUKOB B M3y4aeMOi 00acTu 3HAaHUM.



Pa3BépTriBaHMe copepxKaHMsI 3HAHUM B IPOTrpaMMe CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TO
M3YyYEHHE BCeX MOCIEAYIOIMNUX TeM 00eCTedynBaeTCsl MPEABLAYIIMHE, a MEX1Y YaCTHBIMU U
00IIMMHU 3HAHUSIMU TIPOCIICIKUBAIOTCS CBS3H.

[TporpamMma cocToUT U3 4 JOCTATOYHO CAMOCTOSITEIbHBIX TEMATHUECKUX MOJTyJICH.
MonynbHast CTpyKTypa Kypca, 1uddepeHIImpoBaHHOCT 3aJaHII TTO3BOJISIIOT BAphUPOBAThH
coJiepXKaHue Kypca B COOTBETCTBUU C OCOOCHHOCTSAMHU YYEHUYECKOTO KOHTUHIE€HTA (COCTaB
y4eOHOM TPYNIIBI, YPOBEHB 3HAHUN, 00YJAIONTUXCs), HATUYIUS 000PYIOBaHUS.

JlocTukeHne COUaIbHO-TICUXOJIOTHYECKUX Iesiel 00ecTieunBaeTcsl opraHu3anueil paboThl
B Manblx rpynnax. KosulekTuBHasi neSTEIbHOCTh IO3BOJISIET pa3BUBaTh y OOydaroUuxcs
KOMMYHHKATHBHbIC KadyecTBa. BbIMONHEHHE TPYNNOi MpaKTHYECKUX 3aJaHuil obecriednBacT
peain3alli0 OCHOBHBIX IOJIOKEHUM MeTojga Maiblx rpynmn. CocTaB MasbIX TPYNI MOXKET
MEHSIeTCS TNPH MEepexofe K M3YYEHUIO CIEAYIOLIero MoAyis. DTo obecreuuBaer Oojee
YCHELIHYI0 colManu3aluio odyyatoumxcs. [IpoexTHas qesTebHOCTh IPeyCMaTpUBAET TOUCK
HEOOXOUMOW HeJocTaroleil MHpOpMAlMd B DHIUKIONEANIX, CHPAaBOYHHKAX, HAy4HO-
IONYJIIpHOM JInTepaType, B IHTepHEeTE U ap.

OOyyaromiasi J1eATENbHOCTh TIEJAarora 3aKJIIOYaeTcsi B CO3JaHHHM OPraHU3alluOHHO-
Mearorn4ecKuX YCJIOBUN Ui yueOHO-I103HABATEIbHON JESTEIbHOCTH YYEHUKOB, B OKAa3aHUU
UM  TEJarormyeckoil  MOANEPKKH W METOJWYECKOM  MOMOIIHM, OOECIeUHBAIOIINX
TapaHTHUPOBAHHOE PEIICHUE TUIAKTHUECKUX, PA3BUBAIOIINX M BOCTIUTATEIIbHBIX 3a7a4.

®du3uka - SKCepUMeHTalIbHAs HayKa, U3y4arollasi IPUPOJAHbBIE SBJICHUS ONBITHBIM ITYyTEM.
[TocTpoeHneM TeopeTHUeCKUX MOJIeNel pu3nKa AaeT 0ObsICHEHNE HAOIIOAaeMBbIX SBJICHUM,
dbopmynupyeT puU3NYECKUE 3aKOHBI, TPEJICKAa3bIBACT HOBBIC SBJICHHS, CO3AACT OCHOBY JJIs
IIPUMEHEHUS OTKPBITBIX 3aKOHOB IIPUPO/IbI B UeJIOBEYECKOM npakTuke. [loaTomy npu
OpTraHHU3aINH 3aHATHI 110 BHEYPOUHOU JESATEIHHOCTH OOJIBIIIOC BHUMAHUE YIEISICTCS
HKCIIEPUMEHTAIbHBIM METOJIaM HCCIIE0BAHUS, YTOObI pa3BUBATh y 00YyYAIOIINXCSI HABBIKU
y4eOHOI, TPOEKTHO-UCCIIET0BATENHCKON U TBOPYECKOU JEATEILHOCTH.

MeknpeaMeTHbI€ CBS3H, PeaM3yeMbIC IPOrpaMMOM BHEYPOUHOH JeATeILHOCTH «Mmup
busukny:

Maremaruka: rpapuka, peueHue 3a1a4, NPOLEHTHI.

Buonorus: ;xuBbie OpraHu3Mbl, OMOJIOTHYECKask OTITHKA, KIIeTKa, brocdepa.

XUMUA: COCTaB U CTPOEHUE BEIIECTBA.

I'eorpacdus: MeToIbl H3yUeHUS KIMMAaTa U HEAP 3€MIIH, aTMOC(EpPHI.

DKOJIOTHS: 3arpsi3HEHNE aTMOC(hEPhI, SKOJIOTUUECKHE MPOIECCHI, MAPHUKOBBIN A (PEKT,

6uocdepa.

1. Onucanue mecra y‘I66HOFO npeamera B y‘l@ﬁHOM IJIaHE
B yue6HOM mutane MBOVY «M3npeBunckas mkona Ne58» Ha BHEYpOUHYIO JEATEIBHOCTh
no ¢m3uke B 10-11 x kmaccax BwigeneH | vac B Hemenmto. CoOriiacHO KaJIeHJIapHOTO
rpapuxka ©Ha 2026/2027 mnpenycmoTpeno 34 ydeOHbx Heaenu. Cpok peanwm3aiiuu
nporpammsl — 1 ron. Hanpasienue BHEypOUHOH J€ATEIbHOCTU-ECTECTBEHHO-HAYYHOE.

2. Coaep:xaHue yuedOHOro Kypca
COI[Cp)KaHI/Ie KypCa Ka4CCTBCHHO OTIIMYaCTCA OT 0a30BOro Kypca (I)I/I?»I/IKI/I. Ha YpoKax
3aKOHBI (PU3UKU PACCMATPHUBAIOTCS B OCHOBHOM Ha HEXMBBIX 00bekTax. OIHAKO OYEHBb
BaxXHO, YTOOBI Yy ydJaluxcCda TIOCTCIICHHO CKJIAaAbIBAJIMCh Y6C)K,I[CHI/IH B TOM, 4TO,
MMPUYIUMHHO-CJICACTBCHHAA CBA3b SIBJICHUA MMEET BCGO6HII/II>1 XapaKTEep U 4YTO, BCC ABJICHHA,
MMPOUCXOAAIINE B OKPYKAKOIICM HAaC MUPC, B3AUMOCBS3aHBI. B KypcC€ pacCMaTpuBarOTCA
BOIIPOCHI, HAIIPABJICHHBLIC Ha PAa3BUTHC HHTCPECa K (1)I/I3I/IKC, K BKCHepI/IMCHTaJIBHOﬁ
JesITeNIbHOCTH, (POpMUpOBAaHUE YMEHUN paboTaTh CO CIIPaBOYHOM TUTepaTypoil. Bo Bpems
n3yueHusa kypca «®usnka BOKpyr Hac» pelsra MOIy4darOT BO3MOXHOCTb IIPOBOAMTH



UCCIIEIOBATEILCKUI MPOEKT MO JI0O00MY W3 BBIOpaHHBIX HampaBieHuil. Ha WTOroBbIX
3aHATHIX 00yYaroluecs BHICTYNAIOT U 3aIIUIIAI0T CBOW MPOEKT.

DJIeKTPOMAarHUTHBIE sIBJICHUSI — 8 4YacoB

DnekTpocTaTHuecKue 3apsbl. beIToBbIe 3nekTponpuOopsl. JomaHss
AJIEKTPONPOBOJIKA. TeXHHKa 6€30MaCHOCTH MPU paboTe ¢ «OBITOBBIM
AIIEKTPUYECTBOM». 3HAKOMCTBO C pabOTOM MHIMKATOPHOU OTBEPTKOM, JIEKTPUUECKUM
TECTEPOM; MCCIEA0BAHNE KBAPTUPHOHN MPOBOJKH Ha II0’KaPOOIACHOCTh, COCTABIICHNE
MPUHLUINAATBHON U MOHTAXXHON CXEMBI 3JIEKTPOIIPOBOKH, OCHOBBI 3JIEMEHTAPHOIO
PEMOHTA OBITOBBIX JIEKTPONPUOOPOB. DIEKTPUUECKHE CBOWCTBA Teja YelOBeKa.
buosnektpuyectBo. @POTOPEUENTOPHI., ITEKTPOPELUENTOPHI, BUO3IEKTPUUECTBO CHA.

MarHuTHO€ 110JIe ¥ )KUBbIE OPraHU3MBbl. VICI10/Ib30BaHIE MAaTHUTOB B OBITY.
Hcnons30BaHne MarHnTa Kak METaJNIOUCKATEIIS.

Paguo. TeneBuaenue. BinsiHue 371eKTPOMAarHUTHOTO U3JTyUEHUS Ha )KUBOM OPTaHU3M.
HccnenoBanne HHTEHCUBHOCTHU AJIEKTPOMArHUTHOTO U3JIYUYEHHUS AJIEKTPOOBITOBBIX
pUOOPOB C MOMOIIBIO PEHTI€HOBCKOM IICHKH.

Mexann4yeckue Kojae0aHusl U BOJIHBI - 2 yaca

Mexannueckue konebanus u yenonek. [Ipoucxoxnenue ouopurmos. Cepue u
3BYKH, COIPOBOXKIAIOLINE PabOTy cep/lia U JIETKUX, UX 3anuch. CTeTocKonu
¢donengockon. BricTyknBaHe — Kak OJIMH U3 CIIOCOOOB ONPEEIICHUs Pa3MEPOB
BHYTPEHHUX OPraHOB U UX COCTOSIHUS.

3BYK KaK CpPeICTBO BOCIIPUATHSA U niepeaaun nunpopmanuu. Opran ciyxa. O61acTh
CIBIIIMMOCTH 3BYKa. ['0J10COBOM anmapar 4yesnoBeka. XapakTepUCTUKU I'0JI0Ca YETI0BEKA.
VYnbTpa3Byk u uHGpa3Byk. Ousnueckre OCHOBHI YIbTPa3BYKOBOI'O UCCIIEJOBAHUS
YeJI0BEeKa. 3BYKH MPUPOJIbI.

TennoBble siBJieHUs - 9 yacoB

Bunpl temonepenaun B Obity. duddysus. Kunenwe. Bompockl Ge3omacHOCTH B
TEIUIOBBIX  mporeccax. CrnocoObl  M3MepeHus:  TeMmmepaTypbl. TepMOpEryisTOpHI.
3HadeHne 1BeTa Il OGOpMIICHHUS OBITOBBIX MPUOOPOB, TMOCYIBI; MPOBEPKA pPadOTHI
BCHTUIIALIUU, apoMaTu3anusa IIOMCIICHUA, HU3roTOBJIICHUC BOJIOCSIHOTI'O
rurpometpa. HaceieHHbli, HEHACBIIICHHBII nap. BrnaxnocTs. 3HayeHue
TCMIICPATYPHOI'O pCKUMA U BJIAKHOCTU IJIA ) KUSHCACATCIBHOCTHU YCIIOBCKA.

OnTuuyeckue siBjienusi - 14 yacon

®otomerpusi. CBETOBOM MOTOK. 3aKOHBI OCBEIICHHOCTH. 3aKOHBI T€OMETPUYECKOM
ontuku. 3epkano. [locTtpoeHne n300paxeHHs] B IUIOCKOM 3€pKalie M B CUCTEME 3EpKall.
Tonkass 5MH3a: HaxoxkaeHHEe OOBEKTa Mo xoay Jydeid. Dopmylia TOHKOW JIMH3BIL.
Crtpoenmne rina3a denoBeka. uzndeckrue OCHOBBI 3peHUsS yenoBeka. JleekTsl 3peHus
U CcrocoObl HX wucnparieHus. Pacuer mapamMeTpoB JHH3BI W H300pa)KeHUS.
CnekTpanbHas M HHEpPreTUYEcKas YyBCTBUTEIBHOCTH rja3a. [lomHoe BHyTpeHHee
oTpaxkeHue. BomHoBas ontuka. Jucnepcusi ceeta. Mutepdepennus u nudpakims cBera.
CBeToBbIC SIBICHHUS B IPUPO/IE.

3ammra npoekToB — 1 yac

BueypouHast AeqTeNbHOCTh THpeArnosiaraeT OOJNBIIYI0 CaMOCTOATENbHYIO —paboTy
yqamuxcs. TeopeTHyecKkuid mMaTepual JIOJDKEH OBITh HEpa3phIBHO CBs3aH ¢ NpakTukou. [Ipum
nox0ope UIAKTUYECKOr0 MaTepuasa MCIOIb30BaTh 3aJaHusl BCEX BHJIIOB U YpOBHE. Bee
MpaKkTUYECKHe pabOThl  MPOBOAATCS 0€3 yKa3aHWl K paboTe, 4TOOBI BBITIOJIHCHHE 3aJaHUM



ObUIO TBOPYECKUM IpolieccoM. B ciydae 3aTpyaHeHHl HEOOXOIUM HMHAMBUAYAIbHBINA MOJIXO/,
KOTOPBIH 3aKJII04aeTCsl B UCIOJIb30BAHUN KPATKOTO MM NOAPOOHOro onucanus padbotsl. O0bEM
MaTepuala M3y4aeMbIX TEM 3aHATHM M KOJMWYECTBO OTBEAEHHBIX HA ATO YACOB ONPEIECIAETCS

CaMUM YUYHUTCJICM.

[Ipuemsl 1 MeToABI PabOTHI, KOTOPBIE MJIAHUPYIOTCS IIPU PeAIn3alii IPOrpaMMBbI:
-CaMOCTOSITeIbHbIE PabOThI ¢ UCTOYHUKAMU UH(OpMaIuH;
-YCTHBIE COOOILIEHNUS YYaAIUXCS C MOCIEYIOIEH TUCKYCCHEI;
-IBPUCTUYECKHE OECE/Ibl;
-3JICMCHTBI UTPOBBIX T€XHOHOFI/II\/'I;
-BBINIOJTHEHNE 3KCIIEPUMEHTANIBHBIX U IPAKTUYECKUX paboT MO TEIIoTe,

OIITHKE;

-pa60Ta C ITUAAKTUYCCKHUM MAaTCpUaIOM;
-CaMOKOHTPOJIb yHalllUMHUCA CBOUX 3HAHHH 110 BOIIpoCaM IJjid IMOBTOPCHUS.

3. IIporpammHoe U yueOHO-MeTOAMYeCKOe oDecnieyeHne

y4eOHHMK
(aBTOPp,
Ha3BaHHUe, roj
U3/1aHUA,
U3/1aTeJIbCTBO)

ITeuaTHbIC TOCOOUA

Jlureparypa

1. bormanog K.1O. «®u3uk B roctsax y 6uonora» M, Hayka,
1986;

2. Kabapaun O.® «BHeypouHas padora 1mo ¢pusuke» M,
[Tpoceemenne 1983,

3. I[lepenbman «3anumatensHast pusuka» 1-3 yacte M, Hayka
1980;

4. Tapacos JI.B ®u3zuka B npupozae M, [Ipocsemenue 1988;

5. CmuphuoB A.I1., 3axapos O.B. Becénbiit 6an 1 BAyMUnBbIid
ypok: dusndeckue 3aauul ¢ TMPUUECKUMU YCIOBUAMHU. - M.:
Kpyro3zop, 1994;

6. Yconbues A.Il. 3agaun no ¢pusuke Ha OCHOBAaHUU
JUTEpPaTypHBIX CIOKETOB. - EkarepunOypr: V-dakropus,
2003;

7. EnoxoBud A.C. CripaBOYHUK 1O (PU3UKE U TEXHUKE. - M.:
[Ipoceemenne, 2006;

8. «Ilo3naii camoro cebs» / bubnmoreka «IlepBoe ceHTIOps»
cepust «®Puzuka» Boirryck Ne26 2009;

9. Kukonn UK. Paccka3zer o ¢pusuke n ¢pusukax // bubnmoredxa
«KBanT». Bein. 53. M.: Hayka; ri. pea. ¢us.-mat. iut., 1986;

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

11. Mapos M.4. I1naners: Conneunoii cucremsl. — M. Hayxka,
2011,

12. Tut Tom Hayunsie 3a0aBbl. du3nka: ombITH, (HOKYCH U
passieyenus: nep. ¢ ¢p. - M.: ACT: Actpens, 2007;

13. Yoxkep k. ®usnueckuii peiiepepk. - M.: Mup, 1979.

14. Jleonouu A.A. dusndeckuii kaneiockor. - M.: bropo
KgBan tym, 1994;

15. Apakemnsa M.K., Baiiamrreitn JI.A. Dnektpo6e30nacHOCTh
B JKWJIBIX 3/1aHUAX.- M.: DHeproatomuzaat 1983;

16. Tynpumackuit M.E. CO0OpHHUK KaueCTBEHHBIX 3a7a4 110
¢uzuke. M.: «IIpocsemenue» 1965;

17. YOdanosa W1.JI. 3annmaTenpHbIC Beuepa 1o PU3NKe B
cpenneil mkone. M. «IIpocsemenue», 1990.




pabouasn 1.B.®. [lIunoB PaGouast TeTpaas A1 MpOBEACHUS
TeTpalb, naboparopHbix padoT 9 kiacc. — M.: Ilpocsemienue , 2007
TeTpaau AJst
JIa0OpaTOPHBIX
padort
auaakTudeckue | Kaprouku-3agaHus Ui BBINOJNHEHUS MPAaKTHYECKHX pPaboT./
MaTepHaJIbl B.®. IIImos — M.: IIpocsemenne , 2002.
Paznatounblii marepuan no ¢usuke / YmakoBa M.A. — M.:
IIpocsemenue , 1990.
Metoauyeckue | Temarnyeckue TMpe3eHTAMM 110 COJEP)KAHUIO IPOrPaMMBI
MaTepHaJIbl BHEYPOUYHOM J1eaTesIbHOCTH «DU3nKa BOKPYT HAcy
Texnuueckue cpeacrBa | Komnerorep ¢ BeIxogoM B MHTepHET, MyJIbTUMEIUWHBIN
00y4eHus MIPOEKTOP.

KoMmrektel  yueOHO-TaboOpaTopHOrOo  00OpYJIOBaHHWE ISt
IPOBE/ICHUS MPAKTHYECKUX paboT.

Harasaable mocoous TaOmuiel, MakKeThl, JICHCTBYIOIIUE MOJCIH, IICYaTHBIC U
WHTEPAKTHUBHBIC TIAKATHI 110 N3y4aeMbIM TeMaM
HHTEPHET- bubnuoteka — Bc€ mo npeamety «Dusukay.

pecypcsbl http://www.proshkolu.ru

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

Enunas kosutekiust udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru

HHTepecHble MaTepHabl K ypokaM (GHU3HUKH 110 TEMaM;
HarJsIIHbIe TTocoOus K ypokam. http://class-fizika.narod.ru
[udpossie o6pazoBaTenbHbIC pecypchl. http://www.openclass.ru
DjekTpoHHbIe yueOHUKH 10 dusuke. http://www.fizika.ru

Hudposbie 00pa3oBaTe/bHbIE
pecypcsbl

npoyue Cepus muckoB DVD: MynbsrumenuitHoe ydeOHOe mocoOue
(nmckm, 3. «Harnsnnas ¢puznka»

nocooust u

T.IL.)

4. Tlmanupyemble pe3yJibTaThl OCBOCHHS Y4eOHOr0 mpeaMera, Kypca

[Inanupyemblie pe3ysIbTaThl OCBOCHHS MPOrPAMMbI HAIIPABIEHBI HA PA3BUTHE YHUBEPCAIBHBIX
yueOHBIX IeUCTBUH, ydeOHO 1 0011e nons3oBaTenbekoi UKT-koMneTeHTHOCTH 00yJaromuxcs,
OTIBITa MPOCKTHOU JACATSILHOCTH, HABBIKOB pa0OTHI ¢ WH(OpMAIIHEH.

JIMYHOCTHBIE:

ChopMHUpPOBAHHOCTH MTO3HABATEIILHBIX MHTEPECOB K MPAKTUYECKON U MPOCKTHOW NESITEIbHOCTH
U OCHOB COIMAJbHO-KPUTHYECKOTO MBIIUICHUS Ha OCHOBE Pa3BUTHS HHTCIUICKTYaJIbHBIX W
TBOPUYECKUX CIIOCOOHOCTEH yUaIIuXCs;

VYOex1eHHOCTh B BO3MOXKHOCTH TO3HAHHUS NPUPOJBI, B HEOOXOAMMOCTH pPa3zyMHOIO
WCIIOJIb30BAHUS JOCTHXKEHUM HAYKH U TEXHOJIOTHM ISl NallbHEUILIEro Pa3BUTHS YE€IOBEYECKOIO
06III€HI/I$I, YBa)KeHI/IC K TBOpHaM HaYI(I/I N TCXHUKH, OTHOIICHHE K (bHSI/IKe KaK K BHCMGHTy
0011eYeI0BeueCcKOi KyIbTypHI;

C&MOCTOHTCHBHOCTB B HpI/IO6peTeHI/II/I HOBBIX 3H8,HI/II>1 nu HpaKTI/I‘-ICCKI/IX yMeHI/If/'I IIOHUMAaHUU HUX
SHAUYCHUS IJIA I[&J'IBHCfIIHCFO I/I3yT~I€HI/15[ C€CTCCTBCHHBIX NUCHUIIIINH,


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/

MOTI/IBaLII/ISI OGpa?;OBaTeHBHOﬁ ACATCIIBHOCTHU IIKOJIBHUKOB Ha OCHOBC JIMYHOCTHO-
OPHEHTHPOBAHHOTO MOJIX0/1a;

YMEHHH OTPEIENIATh TPAHUIBI COOCTBEHHOTO 3HAHHS M HE3HAHHS; Pa3BUTHH CIIOCOOHOCTH K
caMooOIlleHKe (OIICHMBaTh COOCTBCHHYI YUYEOHYH JESTCIBbHOCTh: CBOHM  JOCTHIKCHHS,
CaMOCTOATCIIbHOCTh, MHUIIUATHUBY, OTBETCTBCHHOCTD, IIPUYNHBL HGYHa‘I);

dopMHpOBaHKe IIEHHOCTHBIX OTHOIICHUH IOy K JPYry, YYHTENI0, aBTOpaM OTKPBITHHA |
WU300peTeHM, pe3yIbTaTaM 00yUICHHUSI.

c(OpMHUPOBAHHOCTH KOMMYHUKATHBHOI KOMIIETEHTHOCTH B OOLIEHUM U COTPYIHHUYECTBE CO
CBEPCTHUKAMH U YUUTEIICM;

ycBoennd TH mpu TpOBENCHHUH TMPAKTHYCCKUX PpadboT, cHOPMHUPOBAHHOCTH OEPEIKHOTO
OTHOIIIEHUS K MIKOJILHOMY 000pYI0BaHUIO.

MeTanpeameTHbie:

B cdhepe pecyiamusnvix yHuBepcambHbIX YUYEOHBIX NEHCTBHIL:

OBnazneBaTh HaBbIKAMHM CaMOCTOSITEIBHOTO IPUOOPETEHUS HOBBIX 3HAHWUN, OpraHu3aluu
yueOHOIl JesATeTbHOCTH, IOCTAaHOBKA IeNied, IUTAHUPOBAHMS, CAMOKOHTPOJS M OLIEHKU
pEe3yibTaTOB CBOECH JCATEIBHOCTH, YMEHUSMM IPEIBHUIECTh BO3MOXHBIC PpE3yJbTaTbl CBOMX
JICHCTBHI,

[ToHumaTh pa3nuuust MeXAy HMCXOAHBIMH (aKTaMu M TUIOTE3aMH Ui UX OOBSCHEHHMS,
TEOPETUYECKUMH MOJEISIMH M pealbHbIMU OOBEKTaMH, OBJIAJEBAaTh YHHBEPCATbHBIMU
y4eOHBIMH JCUCTBUSIMH Ha TpUMEpax THIOTE3 s OOBSCHEHHS H3BECTHBIX (AKTOB H
AKCIEPUMEHTAIbHONW MPOBEPKH BBIJIBUTA€MBIX THIOTE3, pa3pabOTKU TEOPETUUECKUX MOjeen
IIPOLIECCOB MJIU SIBJICHUN;

B cdhepe nosnasamenvubix yauBepcaabHBIX YICOHBIX JCHCTBHIA:
dopMupoBaTh yMEHHUS BOCHPHHHMATh, TepepadaThiBaTh M TMPEACTABIATH HWHPOpPMALUIO B

CIIOBECHOM, OOpa3HOW, CHMBOJMYECKOW QopMmax, aHaIW3UpPOBaTh U  IepepadaThIBaTh
MOJTYYCHHYIO MH(POPMAIUIO0 B COOTBETCTBUU C IOCTABJICHHBIMU 3a7a4aMU, BBIJICISATH OCHOBHOE
COJICp)KaHUE MPOYMTAHHOTO TEKCTa, HAXOJUTh B HEM OTBEThl Ha ITOCTABJICHHBIC BOIPOCHI U
H371araTh €ro;

BBIJIBUTATh THITOTE3bI, OCYIIIECTBIISATH UX MMPOBEPKY, MOIH30BATHCS OMOIMOTESYHBIMHU KAaTaJIOTaMH,
CHEIMAbHBIMH CIIPAaBOYHUKAMH, YHUBEPCAIBHBIMU SHIMKIONEANSIMHE 7S TOMCKa WH(pOpMaLUn
00 00BeKTax.

[TproOperaTh OMBIT CaMOCTOSTEIBLHOTO TIOWCKA, aHajgu3a W oTOopa uWHGOPMALUU C
UCIIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB, M HOBBIX HH(POPMAIMOHHBIX TEXHOJOTHH s
pelleHus Mo3HaBaTeNIbHBIX 3a/1a4;

OcBauBaTh TNpuUeMbl JICHCTBUII B HECTaHAAPTHBIX CUTYallUSX, OBJAJEBATh IBPUCTUUCCKUMU
METOJIaMH PEeIICHHS MPOoOIeM

B cdepe kommynukamusnvlx yHUBEpPCATBHBIX YUEOHBIX JCHCTBUMN:
Pa3BuBaTh MOHOJOTMYECKYIO M JAHAIOTMYECKYI0 pPEYb, YMETh BBIPaKaThb CBOM MBICIU U
CIIOCOOHOCTH BBICTYIIUBATh COOECEeNHHKA, MOHMMATh €ro TOYKY 3pEHHs, MPHU3HABaTh MPaBO

JPYroro 4ejoBeKa Ha €ro TOUKY 3pEHUs, IPU3HABATh IPABO APYTOro Y€I0BEKa HA NHOE MHEHHUE;
®opmupoBaTh yMEeHHsI pabOTaTh B IPYINIE C BBIIOJHEHHUEM Pa3IMYHBIX COIMAJIbHBIX POJIEH,
MPEJICTaBIIATh U OTCTauBaTh CBOM B3TJISABI U yOCKICHHUS, BECTH IUCKYCCHIO.

IIpeameTHbIe:



®opMupOBaTh MPEICTABICHHUS O 3aKOHOMEPHOW CBS3U U MO3HAHUS IPUPOIbI, 00 00BEKTUBHOCTH
HAY4YHOT'O 3HAHMS; O CUCTEMOOOpa3yrolield poiau (U3MKU A Pa3BUTUSA JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTMI; O HAyYHOM MHPOBO33PEHMH KaK PE3YJbTAaTe MU3Yy4YEHHUS OCHOB
CTPOEHUS MaTepUH U PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

®opmMupoBaTh MepBOHAYAIbHbBIE MPEACTABICHUS O (PU3MUECKON CYHIHOCTH SIBICHUNA HPUPOIBI
(MexaHMYeCKUX, TEIUIOBBIX, DJIEKTPOMArHUTHBIX M KBAaHTOBBIX), BHJaX MaTepuH (BEILECTBO W
1oJie), IBUKEHUH KaK CII0cO0€ CYIIECTBOBAHMS MAaTEPHH; YCBAUBATh OCHOBHBIE HIEH MEXaHUKH,
ATOMHO-MOJIEKYJIIPDHOTO YYEHMsI O CTPOECHUHU BEILIECTBA, 3JIEMEHTOB D3JIEKTPOJUHAMHUKU U
KBaHTOBOM (PU3UKHU; OBJIa/IeBaTh MOHATUHHBIM alapaToM M CUMBOJIMYECKUM SI3bIKOM (DU3UKH;
[TproOperaTh ONBIT NPUMEHEHUs HAy4YHBIX METOJOB II03HAHMs, HAOMIOJAEHUS (PU3MUECKUX
SBJICHUHM, MPOCTHIX SKCIEPUMEHTAIBHBIX HCCIEIOBAaHUM, MPSAMBIX U KOCBEHHBIX M3MEPEHUU C
UCMOJIb30BAaHUEM  AHAJIOIOBBIX M IM(POBBIX HM3MEPUTEIbHBIX MNPHOOPOB; TOHUMATH
HEN30€KHOCTh MOTPEITHOCTH JIOOBIX U3MEPEHUIT;

Oco3HaBaTh HEOOXOJWMOCTb MPUMEHEHHUS JOCTHKEHMH (U3MKH U TEXHOJIOTUH s
PaLMOHATIBHOTO PUPOIOIOIb30BAHUS;

OBnageBaTb OCHOBaMH O€30MAaCHOTO MCIIOJB30BaHMS €CTECTBEHHBIX M  HMCKYCCTBEHHBIX
AIIEKTPUYECKUX M MarHUTHBIX IOJIEH, JIEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
UCKYCCTBEHHBIX HOHHU3UPYIOIIMX M3Iy4yeHUH BO H30€KaHUE HX BPEIHOrO BO3ACHUCTBHUS Ha
OKPY’KaIOLIYIO Cpey M OpraHu3M YeJIOBEKa;

Pa3BuBaTh ymMeHHE IJIaHMPOBaTh B IOBCEIHEBHOW JKMU3HU CBOM JACWUCTBHS C HPUMEHEHHEM
IOJyYEHHBIX 3HAHUH MEXaHMKH, 3JIEKTPOJAMHAMHMKH, TEPMOJUHAMUKHA U TEIUIOBBIX SBJICHHUH C
LIeJIbI0 COEPEIKEHNUS 3I0POBBS;

®opMupoBaTh NPEACTABIECHUS O HEPALMOHAIBHOM MCIIOJIb30BaHUM IMPUPOJHBIX PECYPCOB U
DHEPrUM, O 3arps3HEHUU OKPYKAIOLIEH cpeAbl Kak CIEICTBUM HECOBEPIICHCTBA MallMH U
MEXaHU3MOB.

IIpumepHoe TemaTHUYeCKOe IJIAHMPOBaHUe Kypca “Mup ¢usuku ”
10 -11kaacc (1 yac B HeaeJII0)

Ne | Tema KonuuyectBo yacos | JlaboparopHbie
n/n padoThI
1 OJIEKTPOMArHUTHBIE SIBJICHUS 8 1
2 MexaHndyeckue KoeOaHus U BOJHBI 2
3 TerutoBbIe SIBIICHUS 9 3
4 OnTuyeckue sBICHUS 14 4
5 3anmTa NpoeKTOB 1
Bcero 34 8
Ne Tema 3ansiTust
3aHATUS
/11
DJIEKTPOMATHUTHBIE siBJIeHHA (8 4acoB)
1 DneKTpUUecKue 3apsbl U )KUBbIE OPraHU3Mbl. BIMsHUE 3IEKTPUYECKOTO MO
Ha )KUBbIE OPraHU3MBbI. BHOAJIEKTpUUECTBO.
2 JlabGopaTtopnas padora «OnpeaeneHrue CONpOTUBIICHHUS TKaHEH YeT0BEKay
3 [IpupoaHble 1 UCKYCCTBEHHBIE JIEKTPUUECKHUE TOKH.




HcTopus sHEpreTuku. DHEPrust 3IEKTPUYECKOT0 TOKA U €€ UCII0JIb30BAHUE.

5 Kondepenuus «3nexTpuueckue ceTH MpoOIeMbl U MEPCIEKTUBEI.
AJbTepHAaTUBHBIE HCTOYHUKU YHEPTHUID)

6 MarnutHoe mosie 3eMIId U eT0 BIUSHUE Ha YeIO0BeKa.

7 CBolicTBa AJIEKTPOMATrHUTHBIX BOJTH HA3KOH Y4acTOTHI. PanOBOITHBI U YETIOBCK.

8 buonormueckue CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH BEICOKOW YaCTOTHI.

Mexannuyeckue KoJ1e0aHUs U BOJIHBI (2 yaca)

9 Konebanus 1 BoIHBI B ®KUBBIX opranu3max. Konebanus u yenosek. buopurm.

10 3BYK KaK CpPeJICTBO BOCIIPHUATHS U Tiepenadu uHpopManuu. YIbTpa3ByK u
UH(Pa3BYK.

TensioBble siBjieHus1 (9 yacoB)

11 OHeprus ToruBa. TemnosHepreTika. BiusHue TeMnepaTypHbIX YCIOBUI Ha
JKU3Hb YEJIOBEKA.

12 Jla6opaTopnasi pa6oTta «/3MeHeHre TemMIepaTyphl BEIIECTBA MPU NEPEXOE C
TBEPJOro B razoodpasHoe coctosiHue. [loctpoenune rpaduka 3aBUCUMOCTH
TEMIIEPATYPHI T€JIa OT BPEMEHMY.

13 TennoBoe 3arpsizHeHue atMmocdepsl. Pemenue 3a1ay.

14 Buner tparcniopra. [IpuMeHeHre pa3InIHBIX BHIOB TPAHCIIOPTA B HAIIIEM
peruoHe. BrniusiHue paGoThl TEIJIOBBIX JBUTATENEH HA SKOJIOTHUECKHE
MPOLIECCHI.

15 Kpyrmsiii cron: «V3MeHeHne KimMaTa - TapHUKOBBIH 3G (deKT u ritodanbHoe
MOTEIJICHUE KIIMMAaTay.

16 TenioBble MPOLIECCHI B TENE YEIOBEKA.

17 JlabopaTopnasi padora «OnpeeneHue ApIXaTeIbHOr0 00bEMa JIETKUX
YeIIOBEKa»

Jlaboparopnas padora «OnpeeneHue 1aBIeHUs] KPOBH YEIIOBEKa

18 Pemenue sxcniepuMenTtanbubix 3aaa4. (OcnoBHoe ypaBHenue MKT,
KOJIMYECTBO BEIIECTBA)

19 Pemienue skcriepuMeHTaIbHBIX 3371a4. (Y paBHEHUE COCTOSHUS UICaTbHOTO
ra3a. Bmaxxnocts Bo3myxa)

OnTuyeckue sijienus (14 yacon)

20 doromerpusi. CBETOBOM MOTOK. 3aKOHBI OCBeIIeHHOCTH. JlabopaTopHas paborta
«Ormpenenenne ypoBHs OCBEIIEHHOCTH B KJIacce)

21 HckyccTBeHHOE OcBelleHue. BUabl 2IeKTPUUECKHX JIaMII.

22 3epkanbHOE U paccessHHOE (MU dy3HOE) OTPAKECHHUE CBETA.
OkcnepuMmeHTabHas padoTa: «I[locTpoeHne n300pakxeHus B MIOCKOM
3epKaje».

23 DkcnepuMeHTalnbHas padorta: “MHOrokpaTHoe U300pakeHUE MpeIMeTa B
IUIOCKHX 3€pKayax’”.

24 JIunzel. ['ma3 kak ontudeckas cucremMa. JledexTsl 3peHus..

25 [TocTpoeHne n300paKeHHs B CUCTEME 3EPKaIT.

26 [Tone 3penmus.

27 Cnioco0nI ucnipaBiieHus 1e(EeKTOB 3pEHUSI.

28 JlaGopaTopHas pa6ora: «Onpenenenue pOKyCHOTO pacCTOSIHUS U

OIITUYECKOU CUJIBI OUKOB)
Pelienue sxcnepuMeHTAIBHBIX 3a1a4.




29

CaeToBbI€ SIBIICHUS B IIpHUpoie (paayra, MUPaxKu, rajo).

30 OnTuyeckue WLTIO3UH HAILIIETO 3PEHUSL.

31 buonornueckas ontuka. (JKuBble 3epkaia, r1a3-TepMOMETp, PACTCHUS -
CBETOBO/IBI).

32 Kupoii cet. (CBeueHue MOpsi, CBETALUECS OPTaHU3MBI,
XEMUITIOMHHECIICHIINS, OMOTIOMUHECIICHIINSA).

33 DKkonorndeckue mpoodIeMbl  00ecrieueHIe yCTOMIUBOCTH Onocdepsl,
CBSI3aHHBIE C PACCESIHUEM U TTOTIIOIIECHHEM CBETA.

3ammuTa npoexktoB (1 yac)
34 3amura npoeKToB




