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NOACHUTEIBHANA JATIMCKA

Pabouass nporpamma 174 YUYalIMXCs 5 KIacca COCTaBJICHA HA OCHOBE MpPOTPaMME
saeypounoii  aesrenpHoctn  «DPU3MKA  BOKPYD HAC» «OOIEHHTEIEKT YA IbHOT O
HarpasjicHus, paspadoTaHnoil kageapoii  PH3HKO-MATCMAaTHYECKOTO oOpazosanus Mnctutyra
obiero obpazosanus CIIOAITIIIO.

AKTYAILHOCTL Mporpammel. Ha coBpeMeHHOM dTane pa3BiuTHA CHCTCMbI obpa3oBaHHs
kak  Bakuelmell cocTaBnsOIeil UMBHIM3AIMOHHOTO  Pa3sBUTHA  0COOYH0  3HAYUMOCTH
IPHOBPETACT ECTECTBEHHOHAYYHOE 00pa3oBaHie 00yHaIOLIUXCA.

OO0BEKTHBHBIE IIPOLECCH], CBA3aHHBIC ¢ BHEIAPECHHEM COBPEMEHHBIX HAYKOCMKHUX TPON3-
BOJICTBCHHBIX TENHOJOTHHA, B TOM YHCIE, HHHI:')'I'EKHD.ZIDFHﬁ, C OJHOH CTOPOHBI, OOYCIOBIHBAKOT
HEOBXOAMMOCTD [IOAIOTOBKH CIEUMAIHCTOR, HMEOWUX QyHIaMeHTanbHOe 00pa3oBaHue B 00-
JacTH PU3MKH KaK MHTErPHPYIOLLEH OCHOBBI COBPEMEHHOIO CCTECTBO3HAHUA. C apyroi cropo-
Hbl, HA NPOTAKCHHH MHOIHX JIET OTMEYAeTCs TIOCTOSHHOE OCNad/eHHe HHTEpeca K NpeiMeTam
eCTeCTBEHHOHAYUHOIO LHK1A W, KaK CIe/ICTBAE, CHI/KSHHE KauecTBd LIKO/IBHOIO eCTECTBEHHO-
HAYYHOTO 00Pa30BaHHUs, OTTOK a0UTYPHCHTOB H3 TCXHHUCCKHX BY30B, OTCYTCTBHC HHTICpCCA K
TeXHHYECKHUM padoYuM CrNerHAIBHOCTAM.

Kak noxasnlBaloT COBPEMEHHBIE [1€IaTOTHYECKHE HCC/IEI0BaHMA, YTPATa HHTCpECa K H3Y-
YCHMIO ABJICHHIT, OTKPBITHIO 3aKOHOMEPHOCTCH M YCTaHOBICHHIO 3aKOHOB OKPYXKalOWIero Mupa
00YC/IOBNICHA, B [IEPBYIO OHEPEb, HECOOTBETCTBHEM BO3PACTa, B KOTOPOM HAUMHAETCH IIKO/b-
Hoe dusnueckoe odpazosanne (7 Kacc), CEH3UTUBHOMY NIEPHOLY Pa3BHTHA HHTEPECA Y LIKO/Ib-
HUKOB K SBJICHHAM OKPYKAIOlero Mupa. JTOT [epHo COOTBETCTBYET BO3PACTY JCTeH, 00yya-
jommxca B 5 - 6 kiaccax. B 3toMm e BospacTe (IIpH OTCYICTBMH CHELHANBHOrO 00yuYeHus)
MPOMCXOAUT MOAMCHA HHTEPECa K MUPY (DH3HUYECKOH pcajlbHOCTH HHTEPCCOM K MHPY BHPTYallb-
HOt peasibHOCTH KOMITBIOTEPHBIX H KHHEMaTOrpapuIeCKHX aHHMAaLHH.

IT0 110CIIEIHEE IPHBO/IHT K TOMY, YTO OCBOCHHE METO/I0B HAy4HOTO IIO3HAHMA MHDA, J1€-
JKALIMX B OCHOBC HAYYHOI'O MOHMMAaHHA (QH3HUYCCKOH PeanbHOCTH U OC30MACHON KU3HEACATC b=
HOCTH, TIO;IMEHACTCA MAHUIYIALHAME ¢ BUPTYAIbHBIMH O0BEKTAMH [IOCPEJACTBOM «HAKUMaHHUA
na KHOMKH». Kak ciiejicTBHE. 1eTH He NPHOGPETAIOT INEMEHTAPHBIX PEMECICHHBIX YMEHUH, HTO
HCIATHBHO CKA3BIBACTCH HA MX YMCTBCHHOM Pa3BHTHH, B TOM YHCIIC Ha TCXHHYCCKOM TBOpHC-
CTBE, HA YMEHHH PELIAThL IEMEHTAPHBIC H300PETATEILCKUE 3a1a4N,

[Tpe;utaraemas mporpaMMa BHEYpPOUHON AestelabHOCTH «DH3MKa BOKPYT Hac» aj-
PCCOBAHA YYalllMMCs, KOTOPbIE BKJIKOYAKOTCA B MPOCKTHYIO H KOHCTPYKTOPCKYIO ACATCIBHOCTD
[IPH OCBOCHHUH JaHHOH NPOrpaMMBl. | .

Ec BHEJPCHHE HC TpeOYyeT JOMOMHHTEIBHOTO OCHAIIEHH Y4eOHBIX KaOUHETOB (H3HKH
cTIeLMaIbHBIM 000PYI0BAaHHEM W, OJIHOBPEMEHHO, MO3BOJIACT CYLIECTBCHHO MOBBICHTH HCIIOJIb-
30BaHMEe MMeroLlerocs 1abopaTopHOro ¥ AEMOHCTPALHOHHOrO 0DOPY0BaHUsA 14 [POBCACHUA
HATYPHOIO IKCIICPUMCHTA.

Llesb nporpaMMel: Ha NIpUMepe U3yHeHHUs ABIEHHH OKPY/KaloLIero MHpa [03HAKOMHTh
VUAIMXCS ¢ METOJAMH HAYYHOIO [03HAHMS H HAYYHTh IPUMEHATH TH METO/bI B HOBCEIHCBHOM
NPAKTHKC, HCIOIb30BATh PA3BHBAIOIING NOTCHIMAN (H3HKH KAK Y4COHOTO npejiMeTa juid Bee-
CTOPOHHErO JAHYHOCTHOTO PA3BUTHA 00Y4AIOUIMXCA, O3HAKOMHTDL YUallluXca ¢ OCHOBHbIMH

KOMIOOHCHTAMH llﬂ}”‘]HU-]-[EE.‘IE,Z[DBHT‘:J[LCEDH JedTe/IbHOCTH B pPaMKax BbIIOJIHCHHA
KOHKPCTHRIX HPOCKTOB H PCLUCHHA KOHCTPYKTOPCKHX 3a/1d4.

3a/1aun nporpaMmabi:

. popmuposaniie yMeHHsA paboTaTh B rPyNIle, BECTH AHCKYCCHIO. OTCTAUBATL CBOK)
TOUKY 3PEHHS;



. 03HAKOM/IEHME YUAIIMXCS € METOAOM HAyYHOrO IO3HAHHA H METOdaMH
HcenenopaHma  OOBEKTOB M ABJCHHH  MPHPOABL (nab/woacHUe,  OMbIT,  BBIABICHHC
3AKOHOMEPHOCTEH, MOICTHPOBAHHC SABICHHA, dhopMy/IMPOBKa MMIOTE3 MOCTAHOBKA 3334 1O MX
poBepKe, MOMCK pelieHus 3a1a4, NOABEACHHE NTOTOB H hOpMyIMPOBKA BBIBOAA);

. dbopMmupoBaHME Yy  ydauxcs  3HaHMAd O MEXAaHUYECKMX,  TEILIOBBIX,
YVICKTPUYCCKHX, ~ MarHMTHBIX M CBCTOBbIX ABJICHMAX,  (PU3NYECKHX  BCJIMYHHAX,
XAPAKTEPH3YIOMIMX YTH ABJICHHS,

. (popMHpoBaHHE Y yHaIIUXCS  yMCHHA HabMI01aTh M ONHCLIBATL  SIBICHHA
OKPY/KAIONEr0 MHpa B HX B3aHMOCBA3H C JpyrHMH ABIEHMUAMH, BbIABIATE [JIABHOC.
OOHAPYAMBATH 3AKOHOMCPHOCTH B NPOTCKAHHH GRICHHI M Ka4eCTBCHHO OOBACHATH HanOOJCE
PACTIPOCTPAHCHHBIE U 3HAUMMBIE 115 yeI0BEKA ABICHHA NPUPOIBL

- narh yuamHMes NpeicTaBieHHe O METOMax Gu31n4ecKoro IKCHEPHMEHTAILHOTO
HeccIoBaHMd KAk BayKHEHIICH YacTH MCTOL0J0IMH pu3MKH, CNOCOOCTBOBATL PA3BHUTHIO
MHTEpPECa K HCCI1e/10BATENbCKOH ACATCIbHOCTH,

. criocoBeTBOBATh OBJIAJICHHIO OOLIEHAy4HbIMU MOHATHAMM: IIPHPOAHOC SIBJICHHE,

IMITMPHYECKH YCTAHOBJICHHBIH (aKT, npodsieMa, THIIOTE3a, TCOPETHYECKHUH BBIBOJ, PE3ynbTaT
IKCIIEPUMEHTAILHOH POBCPKH;

. cIocoBCTBOBATh MOHMMAHMIO ~OTIIMUHA HAYYHBIX JaHHBIX OT HETPOBEPEHHOMH
uH(GOpMALHMK, LEHHOCTH HAyKH Uil YAQBACTBOPCHH OBITOBBLIX, TPOH3BOJACTBEHHBIX H
KY/JbTYPHBIX [TOTPCOHOCTEH YCJIOBCKA.

Oxuaaemblie pe3yabTaThl
Auvurnocmupie:

] (popMupOBaHife  OTBETCTBEHHOIO  OTHOWICHWMA K yUeHHlo, TOTOBHOCTH W
CHOCODHOCTN 0OYUYAROLIUXCSH K CaMOpasBHTHIO H caMo00pa30BaHNio Ha OCHOBE MOTHBALHMH K
OOVYCHHIO H TO3HAHAIO

e bopMUpOBaHHE LEJIOCTHOIO MHPOBO33PCHHA, COOTBETCTBYIOILEro COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U 00IIeCTBEHHOM [IPAKTHKH

B hOPMHPOBAHHC ~ OCO3HAHHOTO,  YBOKMTCIHHOrO M J100pOKCIATEIBHOTO
OTHOLIEHHMS K IPYrOMY 4€/IOBEKY

Memanpedmemnbple:

= OOHAPYKMBATH  3aKOHOMCPHOCTH B [pOTCKAHHH BaXKHEHIWIMX I
KM3HEIeATeIbHOCTH YEOBEKa ABJICHUM, Ha MX OCHOBE NPOTHO3HPOBATDH BO3MOKHBIE PHCKH H
dopmynupoBaTh 1paBuiia 6C30MaCHOCTH U OXPAHBI TPYAd,

® OTBICKHBATH HEIOCTAIOLIME JUIS  BBIMOJHEHHA TPOEKTOB M TPOBCACHHA
CCIIen0BAHMI CBE/ICHHS B PA3THYHBIX MCTOYHHKAX HHpOPMAIIH,

E CAMOCTOATE/IHO TOTOBMTL MYOAMMHBIC BHICTYILICHHSA MO HTOTaM HaO0IHOICHUH,
[IPOBE/ACHHS ONbITOB W HMCCIEAOBAHMH, 3AUMTLL NPOCKTOL i KOHCTPYHPOBaHHA PA3IHYHBIX
VCTPOHCTB!

] CAMOCTOSTEIBHO CTPOUTHL BBICKA3BIBAHMS, pa3iH4ds (pakThl, MPCANOTIOKCHHA
(FUIIOTE3b1), BBIBOAbI M CJIEACTBHA

N OCBOUTE ITPHEMBI pPalHOHAIBHOTO UTCHHA

Ipeomemnbie:



% NPOBOAMTEL HAdIOIEHHA 110 pa3paboTaHHOMY [UIAHY,

Cl OIHCHIBATE Pe3yNbTAThL Habntogenuii, Henone3ys BepbanbHble H HepepdalbHbIC
(3HAKOBBIC) CHCTCMBI TIPCIACTABIICHHA HH(popMallH;

W dopMyaupoBars UeJH M 3aaa4u IIpH [1POBEACHHH IpOCTEHUIMX OMbITOB H
HCCIIed0BAHHH

2 COCTABIATD IJIAH ONbITA,

™ [10JIb30BaThCs B paboTe H3MEPUTEIBLHBIMH npudopamMu, THIOBbIM 0DOpV/I0BAHHEM

kabuHeTa PU3MKN W M0APYUHBIMH MaTepiUanaMi 1 CpeACTBAMI,

® pa3pabaTeiBaTh H COOMPATH MPOCTCHILHME YCTAHOBKH 1A [POBEICHHA OIBITA HIH
HCCIE10BANMAL ,

(bopMbl 3AHATHH

OcBOEHHE MPOrPaMMbl NPEAYCMATPHBACT COHUCTAHHE WHAMBHYA-TbHBIX. FPYINOBLIX H
COSLUIEKTHRHBIX BHAOB JACATEIBHOCTH TOAPOCTKOB. IIpHOPUTET OTAacTCA AKTUBHBIM (popmaM
0OYYEHUS M CAMOCTOSATENLHON padoTe 00yUaIOLIHXCA.

HauGonee NpeAnouTHTEIbHBIMH (pOpMaMH ABIAIOTCA:

. periaMeHTHPOBAHHAs JUCKYCCHSL,

. KO/UICKTHBHOE 00CYXK/ICHHE!

. MO3TOBOH LUTYPM!

. [POCKTHASA AEATCIBHOCTD;

. HCCIe10BaTebCKasd J1eTCIIbHOCTE,

. KOHCTPYKTOPCKas JAeATC/IbHOCTD.

. IKCKYPCHH,

. vyeOHO-MPaKTHICCKAs KOH(CPCHLNA,
. ny0auyHas 3aLMTa POEKTOB.

Pe:xum 3aHATHH

[IporpamMma paccunTana Ha 34 Jaca.

| 3aHATHE B HEACIO B TeUeHWe y4edHOro roja. | ;
Pe3y b TATHBHOCTD

Pe3ynbTaThl BHEYPOUHOI AEATEIBHOCTH MO MPOrpamMMe «Du3nKa BOKpYI Hac» Omnpeie-
JISIOTCS B X0;1¢ KOHKYPCHBIX MYOIMYHBIX MEPONPHATHH B KOHIIC Kas/10i1 YeTBEPTH B (DOPME:

. 1yOJIMYHOM 3aIIUTDI [IPOCKTA;

. pecTuBans n300peTEHNH;

. yyedHO-TIPAKTHYECKOH KOH(epeHIH:
. YYCHHUCCKHX «HOOCICBCKAX HTCHHH.



VYEBHO-TEMATUYECKHUWH IJIAH

Ne Koi-Bo B ToM uuciie
Pasnen, tema . -
1041 5] _ YACOB  [TCOPETHYCCKHE MPaKTHYCCKUE
| [Beenenue. Mup. B KOTOPOM Mbl 4 | 3
KHBEM. |
2 [Ceerossbic sBacHUA. YacTs 1. 8 2 6
3 |Ceeroble spiacHua. Yacrs 2. 8 p) 6
4 |Crerosble spienns. Hacts 3. 14 2 2
L , H'mrur 34 7 27
Neni/m Tema 3ausaTHS @®opmMbl NPOBEACHHS
1. Beeaenue. Mup, B KOTOpOM MBI aKHBeM (4 yaca)
L Mucrpyktax no Th. Mup, B KOTOPOM MBI KHBCM O630pHas Jiekuus, decena
2 | BzaumocBs3n Mexty ABJICHHAMH MPHPOIE] | IIpakTHKYM
3, Yro Takoe 4yi1o | becena
4. BBIBAIOT JIH TEXHHYECKHE YCTPOHCTBA nonesHbMiu | Kpyriibii CTo
| H BPCIHBIMH |
2,  CpertoBbl€ SIBJIEHHS (YACTH 1) (8 uacon)
5. CoaHue - KICTOUHHK KH3HU Ha 3eMJIC. [IpakTHKYM
B, CBeT ¥ ero 3HaYCHHUE B JKHU3HH YCIOBCKA. Koucyabrauus
7. M1 - aetu ConHua. ) [TpakTukym. KoHcTpynpoBanue
K. McTouHnKH CBeTa. IIpakTHKYM
9. EcrecTReHHbIE H HCKYCCTBEHHBIE HCTOYHUKN Obcyxaenue
o o | RBEER
10. | JeicTeua ceeta. MHIMKATOPSB! H ITPHEMHHKH Obcyxaenue. [TpakTukyM
cBeTa.
1. [IpaxTnyeckas pabora «M3ydeHue ycTpoHcTBa H [lpakTHKyM
MIPHHIHIA JeHCTBHA HCTOYHHKA CBETAY.
12, Cemunap «OT j1y4HHbl 0 CBETOIHOAHbBIX Cemunap
HCTOYHHKOB CBCTA» |
3. CeeToBbI€ ABJIeHHS (4acThk 2) (8 uacoB) :
13. | Orpaxenue cBeTa. O6cyxkacHue. [IpakTukym
14. 3epkana, MCTOpHA CO3JaHHs H MCII0/Ib30BaAHHA beceta
3epKal.
15, I"ano. beceaa |
|16 3cpkanbHoe U AHP(Y3HOEC OTPAKCHHE CBETA. O6cyxacnue. IlpakTHKYM
- 17. | Ilpakrnueckas padota: «M3yuenue 0TpakKeHHA Becena. MosenupoBanue
| CBCTA OT IUIOCKOTO 3CpKalay.
| [IyreuiecTBHE B 3a3epKalibe: CBOHCTBA
- | 1300pazkeHuii B I-I0CKOM 3¢pKasie. _ )
18. [lpaxTrueckas padora: «llocTpocHic O0cyxACHHC, MPAKTHKYM
| M300pakKeHHH B IJIOCKOM 3€pKae».
[ToueMy HE BCE MOMKHO YBUIETH B [JIOCKOM
seprasie? O0s1acTh BHICHHS.
19. [Mpakrnueckas padora: «Onpeaenenue odnacty | IpakTukym. CopeBHOBaHUE

BUIEHHS TJIOCKOTO 3epKajiay.
I 1e paboTaroT miockue 3epkana’




20. | YyaecHble H300pakeHHs B CHCTEMAX MIOCKUX Hrpa
. sepkan. Kaneiinockon. [Ipakrnyeckas padoTa:
«HM3roToBaecHUE KaJeH10CKoma.

4. CeeToBbie siBjenus (4acthb 3) (14 yacos) :
21. [TyrewecTBHe COMHEYHOTO J1y4a B CTEKIIE H BOJIE. Obcyxaenue
22. | llpcaomiieHne cBeTa. IIPaKTHKYM )
E: [IpakTHueckas padoTa: «HMccne10BaTh, Kak ObcyxaeHHe

_ H3MEHACTCA Yo NPENOMITICHHS CBETA B
! FJABHCHMOCTH OT yria najcHusd CBCTA Ha
CTCRJIAH H}’}D MTACTHHEY».

-k

24, locTpochne Xo1a Ty4a MpH Hepexo.1c H3 0/1HoH MPaKTHKYM
i Cpeabl B APYTYIO, |
25. | 3aBMCHMOCTb X014 JIy4a OT CKOpPOCTH CBETa B O0cyx1eHue
cpene. OnTuyecku dosiee U MeHee M1I0THBIE CPE/Ibl.
26. [TocTpoeHHe X0/1a Jiyya B pa3sHbIX [IPO3pavHbIX | [IPaKTHKYM
oObeKTax (mpu3Max, Wapax, IJIoCKonapaiielbHEIX
) MIacTHHKAX ).
27. [Ipaktuueckas padota: «Mcenenosats xoa nysa 8 | O0cyxaeHue
| CTCKJIAHHOMN MPH3ME M HANTH YT0J1 OTKJIOHCHUA
Tyda npH3MOH». '
28. MupakH. . NpOEKTHAs padoTa
29. Jlun3za. Yo npm—ic}.m:-rr CO CBCTOBBIM JY4YOM B Hrpa
| nmnze?
30. X0,1 OCHOBHBIX JIY4YCH B JIMH3E. [PaKTHKYM
31 CobOupatolias 4 pacccHBaONIas JWH3bL. [TpakTkym. OOCYKICHHC
- 32, | Koppekuus 3peHHa C [IOMOLILLIO JIMH3 O0cyxaeHne
33 ' TpaxTuueckas padora: «Onpeaenenue {bnhycumn [IpakTHKyM.

PAaCCTOAHHA H ONTHYCCKOH EHJIH JHH3bBL»,

34. IlpakTrueckas padora: t{nGleLIEHHE HSDDPHHCEHHH [TpakTuKyM.
[pH [MOMOLIM codMparolleii JTHH3b1. M3y4ueHne
CBOMCTB 3THX H300paKeHHH».

COIEPXAHHUE [TPOTI'PAMMBI

1. Beeaenune. Mup, B KOTOpoM MbI KHBeM (4 uaca) | ¢
Mip, B KOTOPOM MBI AKHBEM. SIBJIEHUS OKPYKAIOLIEro HAC MUPA; YCIIOBHOE JIC/ICHHE ABICHUH Ha
(bU3HUECKHE, XUMHYECKHE, OHOTOTHYECKHE, aCTPOHOMHUECKHE U Ap. Haykn o npupoje. ®Pusmka
Kak 0a31C eCTeCTBO3HAHMS.
Ml - HaOmoaaTe . MeTo bl H3YYeHHs TIPHUPO/ibl: HaOMI0AeHHS, ONTUCAHHE ABICHUH [IPUPOIBI.
OMBIT. H3MEPeHus, BbIBOAbL. Ilpakrudeckas padora: «Habmojenue u onmcanue Kakoro-inoo
spieHus». llpaxruueckas pabota: «llpoBejieHne npocTeifliero HKCNEpUMeHTa» (ToCTaHOBKA
(POOAEMbL, UIAHHPOBAHHE OIBITA, NPOBE/EHHE ONbITA, NPOBEACHHE HAOMOIEHNH, Pe3yabTaThl
HAOMIOJICHHH, BBIBO,IBI).
Jauem ucsoseky rojosa? Kak mbl noiydacm HH(opManuo o6 okpyxkarouem mupe. Opratbl
UYBCTB €J0BCKA W JKHBOTHOTO KaK JaTUWKH BHEIIHUX BO3ICHCTBHH.
Tena u Bewectea. Ceoitctea Ten. Korja riasa u pyku Hac 0OMaHbIBalOT (HEOOXOHMOCTE H3ME-
PCHHI, 4TO MOKHO HU3MepHTh?). [Tpubope! juis u3MepeHus pasHeiX GU3HMYECKUX BeInunH. | naB-
Has YacTb NpHoopa - wkana. Onpeaenenue ueHsl aenexus npudopa. [pakTuyeckue paboThl
«OnpejeieHne uensl AeneHus npudopar» u «M3mepenue GU3NUECKOH BETHUMHBI C TTOMOLIBIO



npubdopa»
OcHOBHBIC HOHATHSA
+  JBicHHE
« (duznyeckoe ARJICHHE
* Hayuuslit (axt
« HaGnwoncuue
+  HMimepeune
«  OrnwIT
«  Bewecrso
«  HMsmepurebHblil mpudop
« llkaza npudopa
+ llena JencHud WKabl
Buabl 1eTeJAbHOCTH, NoAJeAKALIHE OCBOEHHID

Padota ¢ yuebubim TekcToM OnHcanue (110 naMaTH)
*  SBJICHHIT IPHPOIbI, KOTOPBIC yYalliecs HaOI0Aa/IH B peajibHOH KH3HH
*  TEXHMUCCKHX YCTPOHCIB,
*  MaTepHanos,
*  H3MEPHTEIIBHBIX IPHOOPOB
Habmonenne B pu3uueckoil 1abopaTopHH CACAYOUMX IPYIIN ABJICHHI!
*  MCXAHHYCCKHX:
*  3BYKOBBIX.
. TCILUIOBLIA.
*  YICKTPHUSCKMX,
*  MAIrHHTHBIX.
*  CBCTOBDIX.
BeisBieHHE 1. 1aBHOIO NPH3HAKA
*  ABJICHHA IPUPOIbL (B L1ETOM);
*  MEXaHHYCCKHX ABJICHHH;
*  3BYKOBBIX ABJICHHII;
*  Tel/IOBBIX ABJICHHH;
*  IICKTPHYCCKUX ABJICHHH;
«  MATHHTHBIX ABJIEHWH:
*  CBETOBBIX SIBJCHMIA: ;
*  H3MEPHUTCIIBHOTO npudopa.

O0cyx1eHHE BOIPOCOR (IIEMEHTHI JIMCKYCCHH):

o  «MOKHO IV HA3BaTh SBICHHEM TO, UTO IPOHUCXO/IUT B TIPOLIECCE AEMOHCTPALINH DY,

¢ «MokHO M YTBEpKIaTh, HYTO CYIIECTBYHOT B3aUMOCBA3H MECKLY ABICHHAMH
MPUPOIbIT»:

+  «KakoBa posib OpraHoB 4yBCTB 4eJIOBEKA B H3YUEHHH ABJICHUH IPHPOIBIT»,

« «Bcera i1 MOKHO J0BEPSTH CBOMM OpraHam 4yBcTB?»:

o «Yro Takoe uyiol»:

«  «bBIBAIOT 1M SABJACHHA NPHPOLI MOIE3HBIMH H BPEAHBIMH 1»:

*  BuIBalOT 1 TEXHHUYECKHE YCTPOUCTBA MOJIC3HBIMH M BPEIHBIMH Y »,

[lanuposaHue OnpiTa (MHHH-MCCIIEN0BaHUs), cOOpKa YCTAHOBKH M IPOBE/ICHHE OIbITA
(MHHH-HCCIE10BAHKA )

« M3yuenue konedaHui TC/I1a HA HUTH,

+ U3yueHHe CKaThIBAHHS TTACTHIMHOBOTIO IAPHKA 110 HAKIOHHOMY KeJio0y.

[Ipose;ienne 1a00paTopHBIX M IPAKTHYECCKUX padoT:

« OnpeaencHue leHbl JeIeHHA H3MEPHTEILHOIO npudopa.



CocrasieHde Tabnuu 1 KiacTepos rnpu odpadoTke HHOpMAaIHK:
* O MHOI00Opa3HH ABJICHHIH NIPUPO/IbI;

* 0 HayKax, W3y4arllHX MPUPOAHBIC SBJICHUA;

* O BHIAX (PH3HYCCKHUX ABICHHI;

* 0 MeTO1aX (PU3HYECKHX HCCIIEI0BAHMIA;

* O TIAHHPOBAHHH H TIPOBE/ICHUH OMNbITA (MCCIICTOBAHMS );

* O MPOBEIEHHH H3MEPEHMUI:

* 00 onucanuu ABIEHU.

2.  Cgerosbie apaenus (vacrn 1)

Co:lHue - HCTOYHHUK KH3HM Ha 3emiae. CBET M €ro 3HaueHUE B KH3HH YenoBeka. Mbl - 1eTH
Connna. Mctounuki cBera. ECTCCTBCHHBIC H HCKYCCTBEHHBIC MCTOYHHKH cBeta. JleiicTBug
cera. HuaukaTopsl u npuemMuuku ceera. Ipakruyeckas padora «M3yueHue yetpoiicTea u
MPUHLMINA JCHCTBHA WCTOYHHKA cBeta»n. Cemmuuap «OT NY4MHBI 10 CBETOAHOAHBIX
HCTOYHUKOB CBETA»

Buanm sin ceer? B3aumojcHCTBHE cBeTa € BECIICCTBOM: OTPAKCHHE, TPCIOMICHHC,
oraoucHue ceera. [lpo3payneie u Henmpo3pauHbie TCA.

Kak pacnpocTpanseTcs cBET B MpO3payHoil OJHOPOAHOI cpene? 3akoH MPAMOIMHEIHOIro
pacnpoctpanenns cpeta. [loHATHE CBETOBOIO MyYKa W CBETOBOTO JIyya.

[IpakTHueckas padota: «M3roTosiacHue KaMepbi-00CKYPHI».

Hro 1aKoc acHe 1 HOYb? CMEHa /IHS U HOYH, BpaleHHe 3eMIH BOKPYT CBOCH OCH.

[Touemy Ha 3emste npoucxoant cmena Bpemen roga? Bpamenue 3emun sokpyr Connua u
HAK10H OCH BpaLLICHHA 3eMIIH.

HTO NpoH30IACT, ¢CM Ha MYTH CBETOBOIO MyYKa PACIOI0KHTL HEIPO3pauHblil npeamer?
Obpasosanue Teuu 1 nnoavrenu. [paktnacckas padora: «Hab6mo1enme 0Opa3oBaHus TCHU H
MONYTEHH TpeIMeTa Ha IKpaHey.

[locTpocuue TeHM M MONYTEHH OT pa3HBIX MPEIMETOB.

Couneunbie 3aTMcHHA. JIyHHBIC 3aTMECHHS.

OcHOBHBIE TIOHATHS

Caer

Hcrounuk cBeTa

[Ipuevmuuk

cBeta Jlyy

Toueunplit MCTOMHHK CBETA

[pospaunoe reno Henpospaunoe teno

| [pamonnneiinoe pacrpocTpaHEeHHE CBCTA (3aKOH)

Tens

Honyrens

BHabl AeSITeABHOCTH, NOLICKALIHE 0CBOCHHID

Pabora ¢ Texctom yueOHHKa Onucanue (no

[IaMaTH);
. OITHYECKUX ABJICHMH;
. HCTOYHHKOB CBETa;

Habnronenne B pusnyeckoit nabopatopuu cieayroumx rpyr seieHuii;

[lpsimosnHeiiHoe pacnpocTpaHeHHE CBETA.
ObpaszoBanue TeHH



« (0pa3zopaHue NONYTEHH
CocTap/ieHHE OPHEHTHPOBOYHOM CXEMbl U3YYEHHA CBETOBBIX ABIEHHH C TOMOWIBIO YUHTEs.

[TpoBejieHHe HCCIEI0BAHHA CBETOBLIX AB/ICHUH B COOTBETCTBHHM C OPNEHTHPOBOUHOH CXEMOH
H YCTAHOBJICHHC (DYHKUIMOHANBHON 3aBUCHMOCTH MCKIY BCIIHYHHAMM [IPH NPOBCIACHHH
CHACAVIOILIMX HCCICA0BAHMIA:

*  Hsyuenue apaeHus pacnpocTpaHeHHs CBeTa.

«  HMiyuenne oOpazoBaHHUd TEHH M [OTYTEHH

CpaBHECHNC Pa3aHYHBLIX CBCTOBBIX SABJICHHI M BBLICACHHE OOIMX MPH3HAKOB U

OTJIMYHIL. PellleHue THNOBLIX KQYECTBEHHLIX H YKCIIEPHMEHTAIbHBIX 3a/1a4

O0cyx1eHne npodiieM ¢ IEMEHTAMH AHCKYCCHH!

* HCTOUHHKH CBeTa M NpodIeMbl 3HEeprocodepeKeHns.
» Mo:KHO Jint 110 popMe TeHH OJHO3HAYHO ONHCATH 00BEKT?

3. CperoBbie aBJIeHHA (YacTh 2)

Ortpaxenue cseta. 3epkanbHoe U Auddy3Hoe oTpakeHHe cBeTa. 3epKalla, HCTOPHsA CO3/1aHHUs
W MCTI0NIb30BaHUA 3epkai. ['amo.
[TyrewecTBre B 3asepkaibe: NOCTPOCHUE H300paXKEHHs B IIOCKOM 3€pKane. [IpakTHyeckas
pabora: «M3yuenue oTpaxkeHHs CBETA OT IJIOCKOIO 3€pKajiar.
[lyrewecTeie B 3a3epkalbe: CBOHCTBA M300paxeHMil B IUIocKoM 3epkane. Ilpakruyeckas
padota: «llocTpoerne n300pakeHHi B IIIOCKOM 3€pKaey.
[loueMy He BCe MOKHO YBHIETH B IL1ockOM sepkasie? OOmacte BuieHHsA. lIpakTHueckas
pabGora: «Onpeacicune 001aCTH BUICHHS TIJI0CKOI0 3epKajia».
[71e paborarwot nuockue 3epraa?
UynecHwie n3o0paxkeHns B cHCTeMax 110ckHX 3epkal. Kanefizockon. llpakTuyueckas pabora:
«M3roToBlICHHE Kalei0CKOoIay,

OcHoBHBIE TOHATHS
CreT
Mctounuk ceera, JIyy
Toueunbiii HCTOUHUK CBETA

IIpospaunoe Teno Henpospaunoe Teno

IpamonuHelHOE pacnpocTpaHEHHE CBETA (3aKOH ) : .

3CpKaJIbHOC OTPAKCHHE

Jnddysnoe (paccesnHoe) oTpaskeHUE CBETA
Yoo najenns

Y101 OTpaKcHHus

JAKOH OTPAKCHHI CBCTA

Bub1 aestTe/ILIOCTH, NOLIeARANINE OCBOCHHIO

Padora ¢ Tckctom yucOHHuka Onucanue (1o
NnaMsaTH):

* QNTHYCCKHUX SIBJICHUI,

HaOnwoacHue B (pU3n4eCKOii 1adOpaTOPHH CACAYIONIMX FPYII ABICHHI:

L

&

[IpsamoIMHEHHOE pacpoOCTpaHCHUE CBETA.
OTtpaxeHue cpera.

CocTaB/ICHHC OPHCHTHPOBOYHOH CXEMBI H3YUYCHHSA CBCTOBBIX ABACHUH C TIOMOIIBLIO YYHTCIIS.
[lpoBegenHe HeCe10BaHHs CBCTOBBIX ABJICHHH B COOTBETCTBHH C OPUEHTHPOBOYHOH CXEMOH H

VCTAHOBJIEHHE (PYHKIHOHAIILHOH 3aBUCHMOCTH MEXK 1Y BEIHYHHAMM MTPH MPOBEJACHHH CIIEYHO-
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LLMX UCC/IeA0BAHHH:

«  Hsyuenue sB1eHUs pacnpocTpaHeHHsA CBETA.

«  Habu0cHHE M TOCTPOCHHE H300paKCHHUH B 1JIOCKOM 3€pKac.

«  Hec:reioBanpe 3aBHCMMOCTH YIJIa OTPaXKEHHA OT yrijia naacHus CBETa

»  Mayuenue CROICTR H300pakeHHs B IUIOCKOM 3epKalle

CpaBHeHHE Pa3IHUHbIX CBETOBBIX ABICHHH H BBLICACHHE OOUIMX ITPH3HAKOB H
oTauuHil. Pelnenie THITOBLIX KayeCTBEHHBIX H IKCTICPUMCHTANTBHBIX 34144

O06cyx;1cHHE NPOOICM € HICMCHTAMH JIHCKYCCHIL:
«  MOoXHO /1M 0TKA3aThesl OT 3epKa (MHOTOMHCIIEHHBIE TIPOPECCHH 3epKaia)

4. CBeToBble ABJACHUA (YaCTh 3)

[TyTeliecTBIEe COMHEUHOTO Jiyda B cTekie u Boje. IIpenomnenne csera. [Ipakruueckas
pabota: «lccmenoBarh, KaK H3MECHACTCA YroJl- NPEJIOMICHHA CBCTA B 3aBHCHMOCTH OT yIla mna-
JCHHUA CBCTA HA CTCKIIHHYIO IVTACTHHKY».

[Ipenomienue ceera. [loctpoetue Xoaa y4a npy Nepexoie W3 OAHOH CPE/bl B APYIYIO.
[penomnenue cBeTa. 3aBHCHMOCTB X0/1a JTyua OT CKOPOCTH cBeTa B cpesie. ONTHYECKH bonee u
MeHee 1110THble cpeibl. [TocTpoeHue X01a ay4a B pasHbIX [IPO3pavHbIX 00BEKTaX (MpH3Max, Lid-
pax. miockonapaaieabHeix ruiactuHkax). Ilpakrtnueckas pabora: «lbccneaosath Xoa jy4qa B
CTEKIISIHHOMN MPH3ME H HAITH YroJl OTKJIOHCHHS Tyya npu3moii». Mupaxu.

/Tunza. UTo npoMCcXoaMT CO CBETOBBIM Jy4oM B jinH3e? OCHOBHBIE JIMHHH U TOYKH JIHH-
3hl. X071 0CHOBHBIX Jiyueit B aunse. CoOupariuas U paccensaoiias JuH3bl. POKYC JTHH3BI H €e
onrnuccekas cigta. Ipakriucckas pabora: «OnpeacincHuc pOKYCHOTO paccTOAHUS i ONTHYECKON
CHJIBL JTHH3bLY.

Kakue ObiBaoT u3oopaxenns B nuusze? Ipakruueckas padora: «[lonyuenne usodpaxe-
MMl Ipy nomoLy cobupatomei iuH3bl. U3yuenne CBOHCTB 9THX H300paKeHHH».

[ToctpocHue uzobpakenus B codupatowcit nunse. HocTpoeHne n300pakCHUH B Pacceu-
arouieil nun3e. CpoiicTBa M300paxkeHuil, noayvaeMsiX B auH3ax. CpasHenHe H300paxeHHH B
coOMpalolleii U pacceuBarollLei THH3AX.

I'1e paborator munsbl? ®ortoannapar. [Ipoekimonnslii annapat. [IpakTHueckas padora:
«3HAKOMCTBO € YCTPOHCTBOM NPOEKIMOHHOIO annaparta U npHoOpeTeHHE yMCHHs padoTaTh ¢
HUMD. | ;

I'nas - %uBoit onTnueckuii npudop. 3auem nam asa rnasa? Tlapagokces sperns. Ontutie-
CKHC WILTIO3HH. Beeraa M MOSKHO BepHTh CBOMM ryiazam? PpoHTaIbHbIN IKCEpUMEHT: «l3y-
yeHHe 0coOeHHOCTE cBoero 3peHus». Hegoctarku 3peHus: OJH30PYKOCTh H JaTIbHO30PKOCTD.
Ouku. 3peHue Ye/10BEKa U KUBOTHBIX. | HrHEeHa 3peHus.

Kak JIHH3bI [OMOrawT rnasy pasrisjerh maible odbvektbl. Jlyma. Mukpockon. (PpoH-
TanbHBIH YKCIEpUMEHT: «PacemaTpuBaiie 00BbEKTOB [PH MOMOIIH 1Yk, PPOHTAIBHBIH IKC-
MCPUMEHT: «3HAKOMCTBO € YCTPOHCTBOM MHKPOCKOINA H paccMaTpHBaHue 00BCKTOB MpPH 110MO-
M MUKpocKonay. Kak JuH3b! IOMOratoT riaasy npoHMKaTh B KOcMOC. Teneckorl.

[Tpuk/IrOueHHe cOIHEuHOro jyya B npusme. Jucnepcus cgera. Cnexrp 0€10ro cseta.
JlokazaTenbCcTBO C0KHOTO cocTaRa 0e/10ro CBeTa H «IIPOCTOTHI» LUBETHOTO.

[Touemy NOMHUIOP KPAcHBIH, a JTUCT - 3e/1eHbIH? O0bACHEHHE 1IBCTOB MPO3PATHBIX H HE-
npo3paunbix Te1. Paayra. [Touemy HeGo ronydoe, a 3axoaduiee ConHie - KpacHoe?

Ceetoduibtphl. OCODEHHOCTH LBETOBOI'O 3pEHHsI KHUBOTHOIO H 4enoscka. llperoBbie
anomaninn. DponraneHblil dkcnepumeHT: «PaccMaTpHBaHME OKpallICHHBIX TEJl 4Y€pes CBCTO-
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(pUIABLTPBI».
CylecTByeT /1 «HeBHIUMbIA» cBeT? Yibrpaduoneroroe u uHppakpacHoe u3iyueHHs
HX CBOHCTBA.
MATEPHAJIBHO-TEXHHUYECKOE OCHAUIEHHE

Tadmusl no usuke.

[Toprperst BoL1aOMIHXCA AeATeaeH B 001aCTH (PH3HKH.

Vpoku puzukn Kupnura u Medoaus — 7-11 knace. CD-ROM for Windows
Jdocka MaruyTHa.

KoMniaekTel 1ad00paTopHbIX padoT.

6.  KoMmiekT 4epreskHbIX HHCTPYMEHTOB.

Komnsiotep.

8. MynbsTHME1HaNpoeKTop.

Lh I g [ e
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