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AHHOTALIUSA

PaGouas nmporpamMmmMa BHEYpOUHOIl eITeIbHOCTH «Mup (hU3uKu» peanusyer
OCHOBHYIO 00pa30BaTeIbHYI0 MPOrpaMMy CpeaHero oopa3oBanus .B nporpamme
IPELYCMOTPEHBI BO3MOXHOCTH ISl Pa3BUTHSI OCHOBHBIX BUJIOB ACSTEIBHOCTH
00y4aroluxcsi B COOTBETCTBUU C MX BO3PACTHBIMU OCOOEHHOCTSIMH.

B xone n3yuyeHus: JaHHOTO Kypca, yqaluecs He TOJIBKO YOBJIETBOPAT CBOU
oOpa3oBaTenbHbIC MOTPEOHOCTH, HO U MOITyYaT HaBBIKU UCCIIEOBATENbCKON
JeSITeIbHOCTH, TO3HAKOMSITCS] C METO/IaMU UCCIIEIOBaHMs B PU3UKE U OMOJIOTHH,
MOJIy4yaT KpaTKue JaHHbIE O MEAUIIMHCKON U OMOJIOrMYEeCKOM ammaparype.
HaBbiku, nonyyeHHble npu padboTe ¢ U3MEPUTENBHBIMU MPUOOPAMU, BBITIOJIHEHUE
IPAKTUYECKUX padOT U MOCTAHOBKA SKCIIEPUMEHTA MPUTOIATCS B TalIbHENUIIEH
HAyYHO-TEXHUYECKOU JesiTeNbHOCTU. OOBsICHEHNE OTIETBHBIX MTPOLIECCOB,
POUCXOMSIIMX B )KMUBBIX OpraHM3Max Ha OCHOBE (PU3NYECKHUX 3aKOHOB MIOMOXKET
UM YCTAHOBHUTb IPUYMHHO-CIIEICTBEHHBIE CBS3HU, CYIIECTBYIOIINE B )KUBOU U
HEXUBOU npupoe, chopMupyeT HHTEPEC He TONBKO K (PU3UKE, HO U K HAyKE B
LEJIOM.

[Iporpamma Kypca HOCUT IPaKTUKO-OPUEHTHUPOBAHHBIN XapakTep C
3JIEMEHTAMH HAY4YHO-HCCIIEOBATEIBCKOM IEATEIHOCTH U IOCTPOEH C ONIOPOM Ha
3HAHUA U YMEHHUS, IOJyUYEHHBIE YUalTUMUCS MPU U3yUYeHUU PUBUKH, XUMHH,
OHOJIOTUH.

Kypc “Mup pusuku ” sBisieTcss HHTErPUPOBAHHBIM U MIPEIOJIaraeTt
3HAKOMCTBO C OIIPEIEIEHHBIM aCIIEKTOM 0a30BOM HAyKH - (DU3UKU U
HaIpaBJICHUSIMHU UCCIEI0BAHNM, KOTOPbIE BOZHUKIIM HA CTBIKE (PU3UKKU XUMUH,
ouosioruu, v 3xkooruu. OH COCOOCTBYIOT PACIIMPEHHUIO KPyTro30pa
oOyyJaronuxcsi, NoAAepKaHuI0 HHTepeca K U3yUeHUI0 (PU3MKHU 1 HAMPaBJIECH Ha
pelIeHNEe TMYHOCTHO 3HAYMMBIX ISl YYEHHUKA MTPUKIIAIHBIX 3a/1a4. BkitoueHue B
IPOrpaMMy BOIIPOCOB, CBSI3aHHBIX C (PU3UKON YEJIOBEKA, MO3BOJIUT YUAIIUMCS
POJBUHYTHCS IO MYTH MO3HAHUS CAMHX Ce0sl, JIydIlle MMOHSATh TPUPOY YEIOBEKa
Y €0 BO3MOXHOCTE.

ITosicHuTebLHAS 3aNMUCKA

Pabouas nporpamma no BHEypOUHOH ieaTenbHOCTH «Mup Gpusukmn»
npenHasHavyeHa jiys oOyyvaronuxest 10-11 kiaccoB u pa3paboTaHa Ha OCHOBE
CJIEIYIOIINX HOPMATHBHBIX JOKYMEHTOB:

o denepanpHoro 3akona "O06 obpazoBanum B Poccuiickoit deaeparuu” ot
29.12.2012 N 273-®3;

 Ipukaza MuHuctepcTBa oOpa3zoBanus u Hayku Poccuiickoii @enepaunu ot 17
nexadbps 2010 1. Ne 1897 «O6 yTBepkaeHUH (PeaepanibHOrO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApTa OCHOBHOIO 001Iero o0pa3oBaHus» (B pelakuuu
npukaza Muno6puayku Poccun ot 31 gexadpst 2015 r. Ne 1577);



o Tmpukaza MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoii @enepanuu ot 17
Mast 2012 r. Ne 413 «O6 yTBepxaeHNH PeaepaabHOTO TOCYIapCTBEHHOTO
00pa3oBaTEILHOTO CTAHIApTa CPETHEr0 OOIIEro 00pPa30BaHMM) C H3MEHCHUSIMH,
YTBEPKIEHHBIMU TIPUKa3aMu MUHHUCTEpCTBa 00pa3oBaHus U Hayku Poccutickoi
Oenepannu Nel645 ot 29.12.2014 r., Ne 1578 ot 31.12.2015 1., Ne 613 ot
29.06.2017 r.

o KOHIIEMIIUH TYXOBHO-HPABCTBEHHOTO Pa3BUTHUS U BOCHUTAHUS JIUYHOCTH
rpakJIaHUHa.

o CanlluH 2.4.2.2821-10 «CanuTapHO-30UAEMUOJIOTHUECKIE TPEOOBaHUS K
YCJIOBUSIM U OpraHu3aiuu 00yueHus B 00111e00pa30BaTeIIbHBIX YUPEIKICHUIX):
MTOCTAHOBJICHHUS [ TaBHOTO rOCyAapCTBEHHOIO CAaHUTApHOTO Bpaya Poccuiickoi
Ddeneparuu ot 29 aexadps 2010 Ne 189.

AKTYalbHOCTh JJAHHOU MIPOTpaMMBbl 00YCIIOBJICHA €€ METO0JIOTMUECKOM
3HAYUMOCTBIO - PA3BUTHE Y IIKOJIbHUKOB MOTHBAIIUU K U3YUEHUIO (PU3UKH.
Kypc umeeT ectecTBeHHOHAYUYHYIO HAITPABICHHOCTh OOIIEKYJIbTYPHOTO YPOBHSI.
dwu3rka Kak Hayka 0 HauboJsee o0IuX 3aKOHaX MPUPOJIBI, BBICTYIIAs B KAYECTBE
y4eOHOTO TIPEeIMETAa B MIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIAJ] B CUCTEMY 3HAHUH
00 okpyxaromiem Mupe. OHa pacKpbIBaeT poOJb HAYKH B SKOHOMUYECKOM U
KyJIbTYPHOM Pa3BUTHUHU OOILECTBA, CIOCOOCTBYET (HOPMUPOBAHUIO
COBPEMEHHOI'0 HAyYHOT'0O MUPOBO33PECHHUS

®I'OC HOBOTrO MOKOJICHUSI TPEOYET UCIOJIH30BaHUS B 00pa30BaTEIbHOM
MIPOLIECCE METOAOB U MTPUEMOB IPOEKTHO-UCCIIEIOBATENBCKON JEATEIBHOCTH.
Bxirouenune mMeroga NpoeKTOB B OPTaHU3ALMIO BHEYPOUHOU AESATEIbHOCTU JAET
MHOT'0 MIPEUMYIIIECTB U MOJIOKUTEIBbHBIX Pe3yabTaTOB. [IpoekTHAas
JEATEbHOCTh Ta€T BO3MOXXHOCTh HHTETPUPOBATH TEOPETUUECKUE 3HAHUS U
MPAKTUYECKUE HABBIKH, MPUOOPETATh HABBIKA B3aUMOJCHCTBUS B rpytie. Jliis
Y4YE€HUKA MPOEKT- 3TO BO3MOKHOCTh TBOPUYECKH PACKPBITHCS, IPOSIBUTH CEOs
WHNBUYyaIbHO WIH B KOJUIEKTHBE. [IpoekT 1aéT 00yqarommmMcst OTbIT TTOMCKa
uH(OpPMAITH, MPAKTUIECKOTO TIPUMEHEHHS O0yYCHHsI, CAMOPA3BUTHS,
caMopean3alii U caMoaHaau3a CBOEH AesTeIbHOCTU. 3HAHUS, YMEHHUS U
YHUBEpPCAJIbHBIC YUEOHBIEC IEUCTBUSI, HEOOXOAUMBIE JIJI1 OPTaHU3AINT
IPOEKTHO-UCCIEA0BATENIbCKOM IEATETbHOCTH B IIKOJIE, B OYIyIIEM CTaHYT
OCHOBOM J1JIsl OpraHu3aliuy Hay4YHO-UCCIIEI0BATEIILCKON JEATeIbHOCTH B
BBICHIUX U CPEAHUX MPO(HECCHOHATBHBIX YUCOHBIX 3aBEICHUSIX, TO3BOJISIIOT
CTaTh KOHKYPEHTHO-CITIOCOOHBIMU Ha PhIHKE TpYJla U B 11000 chepe
npoeccuoHanbHOM eI TeIbHOCTH.

Heo6xoaumbiM yc0BHEM peanu3aliy TaHHON TPOrPaMMBbI SIBIISETCS
CTpeMJICHHE Pa3BUTh Y 00YYAIOIINXCSI YMEHHUE CAMOCTOSITEIbHO PaboTaTh,
NKT-komIieTeHIINH, a TAK)KE COBEPLICHCTBOBATh HABBIKM OTCTANBAHUS
COOCTBEHHOM TMO3UIUU IO ONPEIEIEHHOMY BOIIPOCY.

Hean kypca:
® 3HAKOMCTBO yYaIlIUXCS C BAXXHEHUITMMHU METOAMHU TPUMEHEHUS
bu3UYECKUX 3HAHUM Ha MPAKTHUKE;



e (opMHUpOBaHHE LIETOCTHOM €CTECTBEHHOHAYYHOM KapTUHBI MUpa YYallluXCsl.
3agaum Kypca:

® pa3BUTHE MO3HABATEIBLHOIO UHTEPECA, MHTEIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN y4almxcs B MPOIECCE CAMOCTOSATEILHOTO MPUOOPETEHHUS
3HAHUI C UCTIOJIB30BAHUEM PA3IMYHBIX UCTOUHUKOB HH(POPMALINH;

® [OBBINICHUE HHHOPMAIIMOHHONW, KOMMYHHUKATUBHOM, YKOJIOTHUECKOM
KyJbTYpPBI, OIIBITA CAMOCTOSITENIbHON JEATEIbHOCTH;

® COBEpIICHCTBOBAaHUE YMEHUI M HABBIKOB B XOJI€ BBINOJHEHUS TPOTrPaMMBI
Kypca (BBIIIOJIHEHHE JJa0OpaTOPHBIX padoT, U3yUyeHus, oT0opa u
CUCTEMaTHU3aLMKU HHPOpPMaLIUU, TOATOTOBKA pedepara, MPe3eHTaLNUN);

® OBJAJCHHUE YYAIIUMUCS 3HAHUSIMU O COBPEMEHHOM HAYYHOU KapTHHE MUPA,
0 LIMPOKUX BO3MOYKHOCTSAX MPUMEHEHUS (PU3NYECKUX 3aKOHOB;

® BOCHHUTAHUS HAaBBIKOB COTPYJHHYECTBA B IIPOLIECCE COBMECTHOM pabOThI;

® OCO3HaHHBIN BEIOOP MPOPMILHOTO O0yUEHUSI.

OO0uas xapaKTepuCTHKA IPOrpaMMbl BHEYPOYHOM AeATeIbHOCTH «Mup
pusukm»

[Tporpamma «®Du3uka BOKpYT HaC» OTHOCUTCS K €CTECTBEHHO-HAYYHOMY
HaIpaBJICHUIO BHEYPOUHOU J1€ATEbHOCTH.

[Iporpamma coziepKuT, ¢ OAHON CTOPOHBI, MaTepual 1o oosee yriayOoaéHHOMY
U3YYEHUIO U3JIaraeMoro B IIKOJIBHOW MporpaMmmMe u30paHHOro pasjena, ¢ Apyrom —
IpeanoaraeT u3y4eHne Takux BOIpPocoB (PU3UKH, KOTOPbIE HE BXOJAT B
IIKOJIbHBINA KYPC, HO TTOBBIIIAIOT HAIEKHOCTh 3HAHUM, YIPOIIAIOT TOHUMAaHUE U
yCBOCHHE yueOHOM nH(popManuu Ha cieayromei ctyneHu ooydenus. [Iporpamma
MO3BOJISIET OCYIIECTBISATH 3BPUCTUUECKHE MPOOBI U CHOPMUPOBATH MPAKTUUECKYIO
NEeATENbHOCTh IKOJBHUKOB B M3y4aeMOW 00J1aCTH 3HAHMM.

PasBépTriBanme copepkaHus 3HAHUIA B MTPOrpaMMe CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TO U3y4eHHUE BCEX MOCIEAYIOIINX TEM 00€CIIeYnBAETCS MPEAbITYIIIUMH,
a MEXJ1y YaCTHBIMU U OOIIMMHU 3HAHUSIMU MTPOCIIEHKUBAIOTCS CBS3H.

[Iporpamma coCTOUT U3 4 JOCTATOYHO CAMOCTOSITEIbHBIX TEMATUUECKUX
Moayieil. MoaynbHas CTpyKTypa Kypca, 1uppepeHIIMpOBaHHOCTD 3a/1aHU
MO3BOJISIIOT BAPbUPOBATH COJIEP)KaHUE Kypca B COOTBETCTBUU C OCOOEHHOCTSIMU
YYEHHUYECKOT0 KOHTHHI€HTa (COCTaB yueOHOM IPYIIIbI, YyPOBEHb 3HAHUIA,
oOydJaronuxcsi), HaJu4usi 000pyA0BaHUS.

JlocTmkeHre  COLMAJIbHO-NICUXOJIOTMUECKUX  Leledl  obecreynBaeTcs
opraHuzamue paboTel B Manbix Tpynnax. KoiuleKTuBHAs ACSTEIbHOCTD
MO3BOJISIET  pa3BUBaTh y OOyYarOMMXCS KOMMYHUKATHBHBIE  KadecTBa.
Broimonnenue Tpynmod NpaKTHUECKUX 3aJaHUil O0ecreurBaeT pealln3aluio
OCHOBHBIX TOJOXEHUI Merona Manbix Tpymm. CocTaB MajblX TPYHI MOXKET
MEHSIETCA NP NEPEXOAe K U3YUEHUIO CIECAYIOUIEro MOAyJid. JTO 00ecleurnBaeT
Oojiee YCHENIHYI CcOoLMaIn3aluio oOydaronuxcs. I[IpoekTHas AesiTeIbHOCTh
npeaycMaTpuBaeT TOMCK  HEoOXoauMoW  Hepocrtawouieid uHboOpManuu B
SHUUKIIONEANSIX, CIIPABOYHUKAX, HAYYHO-TIONYJIAPHOU uTepaType, B HTepHeTe



v JIp.

OOyuaromiass ~ JESITEIbHOCTh  IeJarora  3aKjO4YaeTcss B CO3/JIaHHH
OpraHU3allMOHHO-NIEJarOTUYECKUX  YCIOBUM I y4eOHO-IIO3HABaTEIbHOU
JNEATENbHOCTH YYEHUKOB, B OKAa3aHUM UM II€IarOrMYeCKOM MONJIECPKKA U
METOMYECKOW  TOMOIM, OOECMEYMBAIOMIUX TapaHTHUPOBAHHOE  PEIICHUE
JTAJTAKTUYECKHUX, PA3BUBAIOIIMX U BOCIUTATEIIbHBIX 3a]1a4.

du3uKa - HIKCIEPUMEHTAIbHAS HayKa, U3y4Yaroliasi IPUPOAHBIE SBJICHUS
ONBITHBIM yTeM. [locTpoeHnem TeopeTuuecKux Mojesen pu3nka naet
00bsicCHEHHE HAaOI01aeMBbIX BICHUH, HOpMyIHpyeT GU3NUECKUE 3aKOHBI,
MPEICKa3bIBAECT HOBBIE SIBJICHUS, CO3/Ia€T OCHOBY JJIsl IPUMEHEHUS OTKPBITHIX 3a-
KOHOB IPUPOABI B UEIIOBEUECKOM NpakTUKe. [103TOMY npu opranu3anuu 3aHsTHI
110 BHEYPOUHOH JAESATENHHOCTU 0OJIbIIIOE BHUMAHUE yIETsAETCS
HKCIIEPUMEHTATILHBIM METOIaM UCCIIEI0BaHUs, YTOOBI pa3BUBATh Y O0YYAIOIINXCS
HABBIKUA Y4€OHOM, MPOEKTHO-UCCIIEI0BATEILCKON U TBOPUECKON JESTEIHHOCTH.

Me:KknpeaMeTHbIE CBSI3H, PCATM3YEMbIC IPOrPAMMOM BHEYPOUHOM JAESITCIAbHOCTH
«Mup GuU3HKN»:
Marematuka: rpaduka, penieHue 3aaad, NpoIeHTHI.
Buosnorus: xuBbie OpraHu3Mbl, OMOJIOrnyYecKas onTHKa, KieTka, ouocdepa.
XUMHUSL: COCTaB U CTPOCHUE BEIIECTBA.
['eorpadus: MeTo bl M3yUEHUS KJIIMMATa U HEJP 3€MJIU, aTMOC]EPHI.
DKOJIOTHS: 3arpsi3HEHUE aTMOC(hEPhI, IKOJIOTUUECKUE TTPOIIECChI, MTAPHUKOBBIN
addekr, Ouochepa.

1. Onucanmne MecTa y4eOHOr0 npeaMera B y4eOHOM ILIaHe
B ydebnom mrane MAQOY COIIINe44 Ha BHEYPOUHYIO JIEATEIBHOCTH IIO
¢usuke B 11 x kmaccax BeigeneH 1 dac B Henenmto. CoriacHO KaJIeHIapHOTO
rpaduka Ha 2025/2026 mnpemycmorpeno 33 yueOHbIx Hemenu. Cpox
peanuzainuu nporpaMmsl — 1 ron. HanpaBiieHre BHEYypPOUHOU AESATEIbHOCTHU-
€CTECTBEHHO-HAYYHOE.

2. Copepxanue y4eOHOro Kypca

ConeprkaHue Kypca KaueCTBEHHO OTJIMYaeTcsa oT 6a30Boro kypca ¢pusuku. Ha
ypoKax 3aKoHbl (PU3UKKM pPacCMaTPUBAIOTCS B OCHOBHOM Ha HEXHUBBIX
oObekTax. OJHAKO OYEHb BaXXHO, YTOOBl Yy YyYaIUXCS MOCTENEHHO
CKJIQJIBIBAIUCHh YOEXKICHUS B TOM, YTO, NPUYMHHO-CIICJICTBEHHAsI CBS3b
SIBIICHUI MMEET BCEOOIIMIM XapaKTep W 4TO, BCE SIBJICHUS, MPOUCXOMISIINE B
OKpYXarmlleM Hac MUpE, B3auMOCBs3aHbl. B Kypce paccMarpuBaroTCA
BONIPOCHI, HAMpaBIICHHbIE Ha pa3BUTHE MWHTEpeca K (Qu3MKe, K
OKCIIEPUMEHTATILHON JEeATENHHOCTH, (OPMUPOBAHUE YMEHUU pabdoTaTh CO
CIIPaBOYHOM JUTEpaTypor. Bo BpeMs n3yueHus Kypca «PHu3nka BOKPYTr HAC»
pebsiTa MOay4aroT BO3MOXXHOCTh MPOBOJIUTh UCCIAEAOBATEIBLCKUN MPOEKT IO
J1000MY U3 BRIOpAHHBIX HAIMIPABICHUM.



JJIeKTPOMATHUTHBIE AIBJIEHUA — 8 YacoB

DnekTpocTaTHdecKue 3apsabl. beIToBBIC dNeKTponpuOOophl. JlomMarmHss
AJIEKTPOIIPOBOJIKA. TeXHUKA 0€30MaCHOCTH MpH PadboTe C «OBITOBBIM
AJIEKTPUYECTBOM». 3HAKOMCTBO € pa0OTOM MHJIMKATOPHON OTBEPTKOM,
3JIEKTPUYECKUM TECTEPOM; UCCIEAOBAHUE KBAPTUPHOU MPOBOJAKH HA
MOXKAapOONACHOCTh, COCTABJIEHNE NPUHIUIUATBHON U MOHTAKHOM CXEMBbI
AJIEKTPONPOBOIKH, OCHOBBI JIEMEHTAPHOTO PEMOHTA OBITOBBIX
AJIEKTPONPUOOPOB. DIEKTPUUECKUE CBOMCTBA TeJIa YeIOBEKa.
buosnexktpuuectBo. @OTOPELENTOPHL., FTEKTPOPELIENTOPHI,
brosnekTpuuecTBO CHa.

MarHuTtHOE€ MoJ€e U )KUBbIE OpraHu3Mbl. MICroab30BaHUE MarHuTOB B
obITy. Mcnonp30BaHne MarHuTa Kak MeTaJJIOMCKATEsl.

Paano. Tenesuaenue. BausgHue 31€KTPOMarHUTHOTO U3JIy4YEHUs HA
YKUBOM opranusMm. MccienoBanrne HHTEHCUBHOCTHU 3JIEKTPOMAarHUTHOTO
U3ITY9EeHUSI DJIEKTPOOBITOBBIX TPHUOOPOB C MOMOIIIBIO PEHTTEHOBCKOM
MJICHKH.

MexaHnueckne K0Jie0aHHusl M BOJIHBI - 2 yaca

Mexannueckue kojiebanus v yenoBek. [Iporcxoxaenue OMOPpUTMOB.
CepJie 1 3ByKH, COPOBOXKIAIOIINE padOTy Cep/illa U JIETKUX, UX 3aIHUCh.
Cretockonu (hoHeHI0CKOM. BhICTyKHBaHWE — KaK OJIMH U3 CIIOCOOOB
ONpENEICHNS Pa3MEPOB BHYTPEHHUX OPraHOB U UX COCTOSTHHUS.

3BYK KaK CpeJICTBO BOCIIpUATHS U Tiepenayn napopmamuu. Opran
ciyxa. O0acTh CIBIIIMMOCTH 3BYKa. [ 0JIOCOBOI amnmapar 4enoBeka.
XapaKTEePUCTUKH T0JI0Ca YEJIOBEKA.  YJIbTPa3BYK U HHPPaA3BYK.
®u3nYeCcKrue OCHOBBI YJIBTPA3ByKOBOT'O MCCIICOBAHUS YEIOBEKa. 3BYKHU
MIPUPOJIBI.

TemioBble siBJIeHUA - 9 yacoB

Bunel Temnonepegaun B ObiTy. [JAuddysus. Kunenuwe. Bompocsr
0e30macHOCTH B TEIUIOBBIX Ipoueccax. CrnocoObl U3MEpPEHUs: TEMIIEPaTyphl.
TepmoperynsaTopbl. 3HaueHHe LBETa A1 0POPMIIEHUS OBITOBBIX MPUOOPOB,
NOCY/Ibl; TpOBEpPKa pabOThl BEHTWISALUHU; apoOMaTU3alMs I[OMEUIEHUS,
U3TOTOBJIEHHUE BOJIOCSTHOTO TUrpoMeTpa. HacklleHHbIN, HEHACHIIIEHHBIN Map.
BraxxHocTh. 3HaueHue TEMIIEPaTYpHOTO PEKHMA M BIAXKHOCTH IS
KU3HEJIEATEIIbHOCTH YEJIOBEKA.

Onrtuyeckue sijaeHud - 14 yacos

®otomerpusi. CBETOBOM MOTOK. 3aKOHbI OCBEIICHHOCTH. 3aKOHBI
reoMeTpuyeckor ontuku. 3epkano. [locTpoeHne mM300pakeHUS B TUIOCKOM
3epKaJie U B cucTeMe 3epKasl. TOHKas JTMH3a: HaXO0XAeHHUE 00BEKTa MO X0y
nyueit. ®opmyna Tonkoi auH3bl. CTpoeHuUe ria3a yeioBeka. Ousznueckue
OCHOBBI 3peHuUs 4yenoBeka. JlegekTsl 3peHuss U cnocoObl UX UCIPABICHUS.



Pacyer mapamerpoB auH3BI W u300paxkenus. ChoekTpajibHas U
DHEPreTUYeCcKass  YyBCTBUTEIBHOCTH  TIyas3a. IlosHoe  BHyTpeHHee
orpaxxeHue. BomnHoBas onrtuka. Jlucmepcus cBeta. HuTepdepenuus u
mudpaxims cBeta. CBETOBBIE SIBIICHUS B IPUPO/IE.

BreypouHas JesTenbHOCTh MpeAnojaraer OOJbIIYI0 CaMOCTOSTENbHYIO
paboty yuamuxcsi. TeopeTuueckuii MaTepuall 10KEeH ObITh HEPA3PhIBHO CBSI3aH C
npaktukoi. [Ipu nmogbope AMAAKTUYECKOTO MaTepuaia UCIOJIb30BaTh  3aJaHus
BCEX BHJIOB M ypoBHEW. Bce mpakTuyeckue paboThl MpoBOAATCS 0€3 yKazaHUU K
pabote, uyTOOBI BBITIOJIHEHHE 3aJlaHui ObUIO TBOPYECKMM mMpolieccoM. B ciydae
3aTpyAHCHUN HEOOXOAMM HWHIWBHUIYATbHBIA TOJXOJ, KOTOPBIM 3aKJIIOYAeTCs B
UCIIOJIb30BAaHUU KPATKOTO WM TOJIpOoOHOTO onucanus padotel. O0BEM MaTepuana
M3Yy4aeMbIX TE€M 3aHATHN M KOJUYECTBO OTBEIEHHBIX HA 3TO YaCOB OMPEAEISIETCS
CaMHM YUYHUTEIIEM.

[Ipuembl u MeTOnbl pabOThl, KOTOPhIE IUIAHUPYIOTCS TMPU peaU3alUuU
POrpaMMBbl:

-CaMOCTOSITEIbHBIE PA0OTHI C HCTOYHUKAMH UH(POPMALIUH;

-YCTHBIE€ COOOIICHUS yHaIIUXCsl C TIOCJIEAYIONIeH TUCKYCCUEH;

-IBPUCTUYECKHUE OECe/Ibl;

-3JIEMEHTBI UTPOBBIX TEXHOJOTUK;

-BBITMOJHEHUE IKCIIEPUMEHTAIBHBIX U IPAKTUYECKUX padOT IO TEIUIOTE,

OINTHKE;
-paboTa ¢ TUAAKTUYECKUM MaTEepUajIoM;
-CAaMOKOHTPOJIb ~ yYAIIUMUCA CBOUX 3HAHUU 10 BOIIpOCaM  JIJisi
MOBTOPEHUSI.

3. IIporpamMHoe U y4eOHO-MeTOIUYECKOE OOecTieYeHne

Y4eOHHMK Jlureparypa

(aBTOp, 1.borpanoB K.}O. «®u3uk B roctsix y 6uosioran M,
Ha3BaHHue, roj Hayxka, 1986;

U31aHMs, 2.Kabapaun O.® «BHeypounas padora 1o pusukey
H31aTeJIbCTBO) M, Ilpocsemenue 1983;

3.Ilepenbman «3anumatenbHas pusznukay 1-3 gacthb
M, Hayxka 1980;

4.Tapacos JI.B ®u3zuka B npupoae M, IIpocsenienue
1988;

5.CvupuoB A.I1., 3axapos O.B. Becénwbrit 6an u
BJIyMUMBBIN ypoK: PHU3NYECKUE 3a1a4U C
JMPUYECKUMU yCIOBUAMH. - M.: Kpyro3zop, 1994;

6.Yconbue A.Il. 3amgauu no pusrMke Ha OCHOBAHUU
JUTEpaTypHBIX CIOKETOB. - EkaTepunOypr: Y-
®dakropus, 2003;

7.EnoxoBuy A.C. CripaBOYHUK 110 (hH3HKE ¥ TEXHUKE.

ITeyaTHbIe mocoous




- M.: TIpocsemenue, 2006;
8. «Ilo3Hait camoro ceds» / bubnmoteka «IlepBoe
ceHTsa0ps» cepust «DPuznka» BoITycK No26 2009;
9.Kuxoun U.K. Pacckassl o ¢pusuke u pusnkax //
bubnuoteuka «KBant». Beim. 53. M.: Hayka; 1.
pea. usz.-mar. aut., 1986;

10. I'anbnepurreitn JI. 3anumaTenbHas GU3NKay. -
M.: PocmaHn, 1998;

11. Mapos M.4. ITnanetsl CoTHEYHON CUCTEMBI. —
M. Hayxka, 2011;

12. Tutr Tom Hayunsie 3a6aBbl. ®U3nKa: OMBITHI,
dbokycsl U pazBieyeHus: nep. ¢ ¢pp. - M.: ACT:
Actpensb, 2007;

13. Yoxep JIx. @usnueckunii peitepepk. - M.: Mup,
1979.

14. JleonoBnu A.A. ®u3nyeckuil KaJIel10CKOI. -
M.: bropo KBan Tym, 1994;

15. Apakensu M.K., Baitnmreitn JI.W.
DneKkTpo0e30MacHOCTh B KUJIBIX 3JaHUAX.- M.:
Oneproaromusnaar 1983;

16. Tynpunnckuiit M.E. COOpHUK KaueCTBEHHBIX
3aaad 1o ¢pusuke. M.: «Ilpocsemenue» 1965;

17. FOdanora N.JI. 3annmaTeapHbIe Beuepa 1o
busuke B cpeanent mkoie. M. «IIpocBemeHuey,
1990.

padouasn 1.B.®. [IInoB Pabouas Terpaap 115 IPOBEACHUS
TeTpaib, nabopaTtopHbIX paboT 9 kimacc. — M.: IIpocsemienue ,
TeTpaau JJIs 2007
Jaboparopubix | 2. B.A. Kaceanos, B.A. Koposun Terpans aiist
padot nabopatopHbix padoT 10 kiacc — M.: [Ipoda, 2008
3. B.A. KacesHOB, B.A. KopoBun Terpanp mis
nabopaTopHbIX padot 11 kimacc — M.: [Ipoda, 2008
auaakTudeckue | Kaprouku-3ananusi i BBITIOJHEHUS MPAKTUYECKUX
MaTepHuabl pabot./ B.®. [llunos — M.: [Ipocsemenne , 2002.
Pazparounsiii Mmatepuan o gusuke / Yurakoa M.A.
— M.: [Ipocsemienne , 1990.
MeToauveckue | TemaTuueckue MPE3CHTAIUUIIO0 COJIEp>KaHHIO
MaTepuaJbl IPOrpaMMbl BHEYPOUHOM JEATENBHOCTH «PuU3HUKa
BOKPYT Hac»
TexHunueckue Kommbrorep C BBIXOJ0M B HNnrepner,

CpeACTBA 00y4YeHUA

MYJIBTUMEIUUHBIN IPOEKTOP.
KommiekTsl y4eOHO-1a00paTOpHOTO 000pYI0BAHUE
JUIs IPOBEJICHUSI TPAKTUYECKUX PaloT.

Harassaabie mocoous

TaGnuIel, MAaKeTHl, ACHCTBYIONIME MOJICIIH, TTIEUYaTHBIC




N MHTCPAKTUBHBIC IJIAKATHI 110 N3YyYdCMBbIM TCMaM

HHTEpPHeT- bubnuoteka — Bc€ mo mpeamerty «Dusukay.
pecypchbl http://www.proshkolu.ru

BuneoonsiTel Ha ypokax. http://fizika-class.narod.ru
Enunas xomnekius nu@poBbix 00pa3oBaTEIbHBIX
pecypcog. http://school-collection.edu.ru
HHTepecHbIe MaTepraibl K ypokaM (hU3UKHU T10
TeMaM; HarJIsIAHbIE Toco0us K ypokam. http://class-
fizika.narod.ru

Hudposbie 06pazoBaTeIbHbIE PECYPCHI.
http://www.openclass.ru

DIIEKTPOHHbIE y4eOHUKHU 1o busuke.
http://www.fizika.ru
npoyue Cepuss muckoB DVD: MynsTumMenuiiHoe y4yeOHOE
(nmekm, 31, nocobue «Harnsannas ¢puzuka»
nocoousi u Cepust nuckoB DVD: COOpHUK JE€MOHCTPALTOHHBIX
T.IL.) OTBITOB JIJIsi CpefiHel 00111e00pa30BaTEIbHOMN IIKOJIBI

«I1IxonpHBIN buznueckuit JKCIIEPUMEHT) /
CoBpemeHHbI TyMaHUuTapHbI yHHBepcuTeT 2006
Cepust nuckoB DVD: «DHnukmonemus atomay /
IN'ockapnoparnusa «Pocatom», 2012

Juck «AtoM Ha ciryx0e denoBeky»/ ['ockapropaius
«Pocaromy, 2001

IHudposbie oOpa3oBaTeibHbIE PECYPCHI

4. Ilanupyemble pe3y/ibTaThl OCBOCHHUS Y4eOHOr0 MpeaMeTa, Kypca

[Tnarupyemplie pe3yabTaThl OCBOSHUS MPOTPaMMBbI HAIIPABIICHBI HA Pa3BUTHE
YHUBEPCAIbHBIX YUEOHBIX ACUCTBUH, yueOHOM U obmienonb3oBaTeabckoi MKT-
KOMITETEHTHOCTH O0yYarOIINXCs, OTIbITAa TPOCKTHOM JIEATETbHOCTH, HABBIKOB
paboThI ¢ HH(POPMAIIUEH.

JINYHOCTHBIE:

CdopMupoBaHHOCTh MO3HABATEIBHBIX MHTEPECOB K MPAKTUYECKOHM M MPOEKTHOU
JEATETBHOCTH U OCHOB COLIMAIbHO-KPUTUYECKOTO MBIIJIEHUS] HA OCHOBE Pa3BUTHS
WHTEJUJIEKTYaJbHBIX U TBOPUECKUX CITIOCOOHOCTEH yUualiuxcs;

YOeKXIeHHOCTh B BO3MOXXKHOCTH TO3HAaHMUS TMPUPOABI, B HEOOXOIUMOCTH
pPa3yMHOI'0 HMCIOJb30BaHUS JTOCTUKECHUM HAYKH W TEXHOJIOTUM I JaJIbHEUIIIErO
Pa3BUTHS YEJIOBEYECKOrO OOIEHHUS, YBAKCHHE K TBOPIAM HAyKH W TEXHUKH,
OTHOIIICHHUE K (PU3HKE KaK K DJIEMEHTY OOIIeUYeIIOBEUECKON KYJIbTYPHI,
CamMOoCTOSITENBHOCT, B MPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUU
MOHUMAaHHUM UX 3HAYEHUS ISl JATBHEUIIIETO U3YYEHHUS €CTECTBEHHBIX TUCIUILINH;
MotuBatust 00pa3oBaTeIbHOMN JIEITEIHPHOCTH MKOJbHUKOB HA OCHOBE JTUYHOCTHO-
OPUEHTUPOBAHHOI'O TTOAX0/1A;


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

YMEHHH OIpPEAENsATh TIPaHULbl COOCTBEHHOTO 3HAaHWS M HE3HAHUS; Pa3BUTHUU
CIIOCOOHOCTH K CaMOOILIEHKE (OLI€EHUBAaTh COOCTBEHHYIO YYEOHYIO NEATEIbHOCTH!
CBOM JIOCTH)KEHHUS, CAMOCTOSATEIHbHOCTh, MHUIIMATUBY, OTBETCTBEHHOCTh, IPUYUHBI
Heyaay);

dopmupoBaHUE [EHHOCTHBIX OTHOIIEHUH MOYyr K JAPYry, YUYUTENI0, aBTOpam
OTKPBITUH U NU300peTEHUH, pe3ysibTaTaM 00yUYeHusl.

c(OPMUPOBAHHOCT KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOUIEHUM U
COTPYJIHUYECTBE CO CBEPCTHUKAMU U YUUTEIEM;

ycBoennn Thb mpu mnpoBeaeHMH NpakTUYECKUX pPadOT, CPOPMUPOBAHHOCTU
OepeXKHOTrO OTHOIICHHUS K HIKOJIBHOMY 000PYI0BaHHIO.

MertanpeaMerHble:
B cdepe pecyramuenvix yHuBepcaabHbIX yUeOHbIX JEHCTBUMN:
OBnaneBaTh HaBbIKAMU CAMOCTOATEIBHOIO MPHOOPETEHUS HOBBIX 3HAHUH,

opraHu3aluu y4eOHOW JesATENbHOCTH, TIOCTAHOBKA IIeJiel, IUIAaHUPOBAHUS,
CAMOKOHTPOJSI M OLEHKU PE3YJbTaTOB CBOEU JEITEIBHOCTH, YMEHUSIMHU
MPEIBUAETHh BO3MOKHBIE PE3YJIbTATHI CBOUX JCHCTBUN;

[lonuMate pa3auuus MEXIy MCXOAHBIMU (DaKTaMM U THUIOTE3aMHu IS HX
00BACHEHUSI, TEOPETUUECKUMHU MOJIEISIMU U pealbHbIMU OOBEKTaMH, OBJIAJEBATh
YHUBEPCAIbHBIMU yU€OHBIMU JEHCTBUSIMH Ha MPUMEpPAX TUNOTE3 Ml OObSICHEHUS
U3BECTHBIX (DAKTOB W OSKCIEPUMEHTAIBHON MPOBEPKU BBIJBUTAEMBIX THUIIOTES,
pa3pabOTKU TEOPETUISCKUX MOJICTIEH TIPOIIECCOB WIIH SIBJICHUI;

B cdepe nosnasamenvrvix yHUBEpPCAIBHBIX YUECOHBIX JICUCTBUI:
dopMHUpOBaTH YMEHHSI BOCIPUHUMATh, MepepadaThiBaTh W  MOPEACTABIATH

MH(OpMaIIHIO B CIIOBECHOM, 00pa3HOi, CUMBOIMYECKON (POopMax, aHATM3UPOBATh U
nepepadaThiBaTh MOJTYUYEHHYIO MH(OPMAILUI0 B COOTBETCTBUHU C MOCTABICHHBIMU
3ajJla4aMu, BBIJCJISATh OCHOBHOE COJIEp)KaHUE MPOYUTAHHOTO TEKCTa, HaXOJUTh B
HEM OTBETHI Ha MTOCTABJICHHBIE BOIIPOCHI U U3JIarath €ro;

BBIJIBUTAaTh  TUIIOTE3bl,  OCYILIECTBJISITh  MX  IPOBEPKY,  IOJIb30BATHCS
OMOTMOTEUYHBIMU KaTaJIOTaMU, CIIEUATLHBIMU CIIPABOYHUKAMH, YHUBEPCATLHBIMU
SHUUKJIONEAUSAMU JIJIsl ToucKa nHpopManuu 00 00bEeKTax.

[IpuoOpeTaTh ONBIT CAMOCTOSITENILHOTO MIOKUCKA, aHaIu3a U 0TOopa nHpopmanuu ¢
UCIIOJIb30BAHUEM  PA3JIMYHBIX HMCTOYHUKOB, M HOBBIX HMH(POPMALMOHHBIX
TEXHOJIOTUI JIJISl PEIICHUS [TI03HABATEIbHBIX 33/1a4;

OcBauBarh TmpueMbl JCHCTBUII B HECTaHAAPTHBIX CHUTYyalUsAX, OBJIAJICBATh
ABPUCTUYECKUMH METOIAMU PEIICHUS TpoOIieM

B cdepe kommynuxamuenwvix yHuBepcaabHbIX yI€OHBIX EHCTBUIA:
Pa3BuBaTh MOHOJIOTMYECKYIO M AUAJOTMYECKYH) pPE€Yb, YMETh BBIPAXKATh CBOM

MBICJIA M CIIOCOOHOCTH BBICITYIIHMBATDh CO6CCC}1HI/IKa, IIOHUMATb €T0 TOYKY 3PCHUA,



IIPU3HABATh MPABO APYIOro YelIOBEKAa Ha €ro TOYKY 3pEHHUs, IPU3HABATh IIPAaBO
IPYroro 4ejaoBeKa Ha UHOE MHEHUE;

®dopmupoBaTh yMEHHsS pabOTaTh B TPYyNINE C BHIIOJIHEHHEM Pa3IMYHBIX
COLIMAJIBHBIX POJIEH, MPEJCTaBIATh M OTCTaWBaThb CBOM B3IJISAJbI U yOeKIeHUs,
BECTU JIUCKYCCUIO.

Ipeamernbie:

dopMmupoBaTh MPEACTABICHUS O 3aKOHOMEPHOM CBSI3M M MO3HAHUS MPUPOIBI, 00
OOBEKTUBHOCTH HAy4YHOI'O 3HAHMS; O CHCTEMOOOpasyromieil poiud (GU3NKW s
pPa3BUTHS JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKM M TEXHOJIOTMH; O HAay4YHOM
MHUPOBO33pEHUM KaK pe3yJbTaTe U3y4eHUS OCHOB CTPOCHMS MaTepUd U
dbyHIaMEHTAIbHBIX 3aKOHOB (DH3HKU;

®dopMupoBaTh IMEpBOHAYAIbHBIE MPEACTABICHUS O (PU3UYECKOW CYIIHOCTH
SABJICHUM PUPObI (MEXaHUYECKUX, TETIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX),
BUJIaX MaTepuu (BEIIECTBO M TOJE), JABWKEHHHM KakK CIIOCOOE CYIIECTBOBAHUS
MaTepHUH; yCBAaUBaTh OCHOBHBIE MJIEU MEXAHUKH, ATOMHO-MOJIEKYJISIPHOTO YUYEHUs
O CTPOCHHUU BEUIECTBA, 3JIEMEHTOB JJIEKTPOJMHAMUKH U KBAHTOBOM (PU3UKWU;
OBJIAJIEBATh MOHATUIHBIM aIMapaTOM W CUMBOJUYECKUM SI3BIKOM (PU3UKMU;
[IproOperaTy ONBIT NPUMEHEHUS HAYYHBIX METOJOB II03HAHUS, HAONIOAEHUs
(¢u3nyecKux SABIEHUHN, MPOCTHIX AKCIEPUMEHTAJIbHBIX HCCIEAOBAHUMN, MPSAMBIX U
KOCBEHHBIX HM3MEPEHHH C HCIOJb30BAHMEM aHAJOrOBBIX M IH(PPOBBIX
U3MEPUTENBHBIX MTPUOOPOB; TOHMMATh HEM30EKHOCTh IOTPEIIHOCTH JIFOOBIX
U3MEPEHUM;

Oco3HaBaTh HEOOXOJIMMOCTh MPUMEHEHUS TOCTHXKEHUM (PU3MKU U TEXHOJOTUH
JUTSl palliOHAIBHOTO MPUPOJIONIOJIb30BaAHUS;

OBnaneBatb OCHOBaMU  O€30MAaCHOTO  HCIIOJIB30BAHMSI  €CTECTBEHHBIX U
UCKYCCTBEHHBIX D3JIEKTPUYECKMX W MAarHUTHBIX IIOJIEW, AJIEKTPOMArHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBEHHBIX MOHU3UPYIOIINX W3JIyYEHUI BO
n30eXaHue WX BPEOHOIO BO3JACHCTBHUS HAa OKPYXKAIOLIYI0 Cpedy M OpraHu3M
YEJIOBEKa;

Pa3BuBaTh yMeHHE IUTAaHUPOBATh B IOBCEJHEBHOM >XM3HU CBOM JIEUCTBHS C
IPUMEHEHUEM MOJIyYEeHHBIX 3HAHUI MEXaHUKH, ANEKTPOJUHAMUKH,
TEPMOJIMHAMMKH U TETUIOBBIX SIBJICHHM C LIETbI0 COEPEKEHUS 3J0POBbSI;
dopMUpOBaTh NPEICTABICHUS O HEPALMOHAIBHOM HCIOJIB30BAaHUU IPHUPOIHBIX
pECYpCcOB M DJHEPrUM, O 3arps3HEHHHM OKpPYXAroLleld Ccpeapl Kak CIEICTBUH
HECOBEPILIECHCTBA MAIIMH U MEXAHU3MOB.

IIpuMepHoOe TeMaTHYeCKOe IVIAHMPOBaHue Kypca “Mup ¢pusuku ”
11kaacc (1 yac B HexeJ110)

Ne | Tema KoimuectBo JlabopaTopHbIe
n/n 4acoB padoThI

1 | DJIEKTpOMArHUTHBIE SABICHUS 8 1




2 | Mexannyeckue KojieOaHus U 2
BOJIHBI
3 | TenmoBbli€ SIBICHUS 9 3
4 | OnTHuyeckue sIBICHUS 14 4
Bcero 33 8
Ne Tema 3aHATHS
3aHATHS
/1
JJIeKTPOMATHUTHBIE siBJIeHHs (8 YacoB)
1 DIEKTpUYECKUE 3apsibl U )KUBbIE OpraHu3Mbl. BiusiHue
ANEKTPUUYECKOTO TOJISI Ha )KUBBIE OpraHU3Mbl. BUO3JIEKTPUUECTBO.
2 JlabGopaTopHas padora «OnpeneneHrue CONPOTUBICHNS TKaHEH
YeJI0OBEKa»
3 [IpuponHbie U HCKYCCTBEHHBIE SJIEKTPUUECKHUE TOKH.
4 Uctopus sHepreTuku. JHEprus 3J1€KTPUUECKOro TOKa U €€
HCIIOJIb30BaHUE.
5 Kondepenuus «nexrpuyeckue ceTy npooieMbl U MEPCIEKTUBBI.
AJIbTEepHATUBHBIE UCTOYHUKH SHEPTUM
6 MarHuTtHOE 1ose 3eMJIM U €T0 BIIUSHUE HA YEIOBEKA.
7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH HU3KOM 4acTOThl. PagnoBOJIHbI
Y YEJIOBEK.
8 buosornueckne cBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH BBICOKOM
YaCTOTHI.
Mexannyeckue KoJieOaHusA U BOJIHBI (2 yaca)
9 Konebanus 1 BoJIHBI B )KUBBIX opranu3max. Kojgebanus u uenoBex.
buopurm.
10 3BYK KaK CPEJICTBO BOCIIPHATHS U TIepeiadrl HHPOPMAIIHH.
VYabpTpa3Byk U HH(QpPa3BYK.
TenJsioBble siBJIeHUs (9 yacoB)
11 OHeprus Toruba. TemnosHepreTuka. Bausinue temnepaTypHbIX
YCJIOBHM HA )KU3Hb YEJIOBEKA.
12 JlaGopaTopHasi padora «/3MeHeHne TeMnepaTypbl BEIIeCTBa IPU
nepexozie ¢ TBEpI0TO B ra3oo0pa3Hoe coctosiue. [loctpoenune
rpaduka 3aBUCUMOCTH TEMIIEPATYPHI TEJIA OT BPEMEHNY.




13 TeroBoe 3arpsizHenne armocepsl. Pemenne 3amay.

14 Buns! Tpancniopra. IIpuMeHeHune pa3auyHbIX BUAOB TPAHCIIOPTA B
HalleM peruoHe. BiusitHue paOoThl TEIIOBBIX ABUTATENEH Ha
HKOJIOTMYECKHUE MTPOLIECCHI.

15 Kpyrasiii cron: «M3MeHeHue KiiuMara - TapHUKOBBIN 3 ekt u
rJ100aJIbHOE MOTEIICHUE KIMMAaTa.

16 TemnoBbIe MPOLECCHI B TEJIE YETIOBEKA.

17 JlabopaTtopHnasi pab6ora «OnpeneneHre JpxaTeaIbHOro 00bhEMa
JIETKUX YEJIOBEKa»

JlaGopaTopHas pabora «OnpeneneHre 1aBIeHNUs] KPOBH YETOBEKa

18 Pemenue sxcnepuMenTanbHbIX 3a1a4. (OcHoBHOE ypaBHeHHE MKT,
KOJIMYECTBO BEIIECTBA)

19 Pemenue sxcriepuMeHTaIbHBIX 33/1a4. (YpaBHEHUE COCTOSIHUS
UjeaNbHOro raza. BiaxxHocTs Bo3yxa)

OnTuueckue siBjaeHusi (14 yacos)

20 ®oromerpusi. CBeTOBOM NOTOK. 3aKOHBI OCBEIIEHHOCTH.
JlaGoparopHas pabota «OnpeesieHre YPOBHSI OCBEIIEHHOCTH B
KJ1acce»

21 HckyccTBeHHOE OCcBeleHre. BUbI 37IEKTPUYECKUX JIaMII.

22 3epkanapHOe U paccesHHoe (nuddy3Hoe) OTpakeHUE CBETA.
OkcnepuMmeHTanbHas padota: «I[locTpoenne nzodpaxeHnus B
IJIOCKOM 3€pKajey.

23 DKcnepuMeHTallbHas padoTta: “MHOrokpaTHOE U300pakeHHe
IpeaMeETa B INIOCKUX 3EpKajiax .

24 Jlunzel. ['na3 kak ontuyeckas cuctema. JleQexTol 3peHus.

25 ITocTpoenue n3o0pakeHus B CHCTEME 3epKall.

26 Ilone 3penns.

27 CrniocoObl ucnpaBieHus 1€QEeKTOB 3pEHUsL.

28 JlaGopaTopHasi padora: «OnpezaeneHue (GOKYCHOTO pacCTOSIHUS U
ONTUYECKOU CUITBI OYKOB
Pemenune skcriepuMeHTaIbHbIX 3a/1a4.

29 CBeToBbIE SIBJICHHS B IIpUpoie (pagyra, MUPaxku, rajio).

30 OnrTryeckre WUTKO3UU HAIEro 3pEHUsL.

31 buonornueckas ontuka. (JKuble 3epkaia, ria3-repMoMeTp,
pacTeHUs - CBETOBO/IBI).

32 XKusoii ceet. (CBeueHne MOpsi, CBETSIINECS OPTaHU3MBI,
XEMHJIIOMUHECHEHIUS, OMOTFOMUHECLIEHITHS ).

33 DKoJIOTUYeCKHe MPOOIEMBI U 00ECTIEYEHNE YCTONUMBOCTH

ounocdepsl, CBI3aHHBIE C PACCESIHUEM M MOTJIOUIEHUEM CBETA.







