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AHHOTALUA

Pabouass mporpamma «®u3nka BOKpPYr Hac» peali3yeT OCHOBHYIO 00pa30oBaTelbHYIO
nporpamMmy cpeanero odpaszosanus MBOY Enosckas COILL. B nporpamme mnpeaycMOTpeHbI
BO3MOYHOCTH JUIsl pa3BUTHUSI OCHOBHBIX BUJIOB JIESTEILHOCTH OOYy4aIOLIUXCS B COOTBETCTBUM C UX
BO3PACTHBIMU OCOOCHHOCTSIMH.

B xoz1e n3yueHus JaHHOIO Kypca, ydaliuecs He TOJIbKO YJOBJIETBOPST CBOM 00pa30BaTeIbHbIE
NOTPEeOHOCTH, HO W TOIydYaT HABBIKA HCCIIEIOBATEIBCKOW JEATENIbHOCTH, IMO3HAKOMATCS C
METO/IaMU HCCJIEeI0BaHUS B (U3UKE U OMOJIOTHH, NOJy4YaT KpaTKUe AAHHbIE O MEAMLIMHCKON U
Onosornveckoit anmapatype. HaBbIky, oTydeHHBIE IPH pad0Te ¢ H3MEPUTETHHBIMHU TPHOOPaMH,
BBINIOJIHEHUE MPAKTHYECKUX pabOT M MOCTAHOBKA J3KCIEPUMEHTAa INPUTOJATCS B AajbHEHIIen
HayYHO-TEXHUUECKON AesaTeabHOCTU. OObSICHEHHE OTHEIbHBIX MPOIECCOB, MPOUCXOASIINX B
KUBBIX OpraHM3Max Ha OCHOBE (PU3MUECKHUX 3aKOHOB MOMOXKET UM YCTAaHOBUTH MPUYMHHO-
CIIEJICTBEHHBIE CBS3H, CYLIECTBYIOIINE B KUBOW U HEKUBOM MPUPOJAE, CHOPMUPYET UHTEPEC HE
TOJIBKO K (PU3UKE, HO U K HAYKE B LIETIOM.

[Iporpamma Kypca HOCHUT IPaKTHKO-OPUEHTHUPOBAHHBIA XapakTep € JIEMEHTAMM Hay4HO-
HCCIIEA0BATEIBCKON AEATEIIBHOCTH U IIOCTPOEH C ONOPOW HA 3HAHUSA U YMEHMs, IOJy4YEHHBIE
yUalIUMUCS TpU U3y4eHUU GU3UKU, XUMUHU, OUOJIOTHH.

Kypc “@usnka BOKpyr Hac” SBIISIETCSI MHTETPUPOBAHHBIM M IIPEIIOJATaeT 3HAKOMCTBO C
onpeeIEHHBIM acleKToM 0a30BOM HayKH - (PU3MKU M HAIpPaBJICHUSMHU HUCCIEIOBAaHUM, KOTOpbIE
BO3HUKIIM HA CThIKE (PU3UKU XUMHUH, OMOJIOTHUH, U 3KOJOruH. OH cHOCOOCTBYIOT pacCHIMPEHUIO
Kpyro3opa oO0ydJaromuxcs, MOANEPKAHUIO HMHTEpeca K M3y4eHHIO (DM3MKU U HampaBieH Ha
pelnieHne JTMYHOCTHO 3HAYMMBIX JUIs yYEHWKAa NMPHUKIaJHBIX 3a7ad. BxiroueHne B mporpammy
BOIIPOCOB, CBSI3aHHBIX C (U3UKOM UeNIOBEKa, MO3BOJIMT YYAIMMCS NPOJBUHYTHCA IO IIyTH
MO3HAHUA CaMMX ce0sl, JTy4lle MOHATh IPUPOTY YEIO0BEKA U €r0 BO3MOKHOCTEH.

IMosscHuTEeAbHAA 3aMTUCKA

PaGouas nporpamma «®u3nka BOKpYTr Hac» mpenHazHayeHa i oOyyatomuxcs 10 kimaccoB u
pa3paboTaHa Ha OCHOBE CJIEIYIOIIUX HOPMATHBHBIX IOKYMEHTOB:

o ®denepanbHoro 3akoHa "O6 obpazoBanuu B Poccuiickoit @enepanuu” ot 29.12.2012 N 273-
®3;

e Tmpuka3za MuHucCTEpCcTBa 00pa3oBanus u Hayku Poccuiickoit deneparuu ot 17 nexadpst 2010
r. Ne 1897 «O06 yrBepkaeHnu deaepaabHOro TOCyIapCTBEHHOTO 00pa30BaTeILHOTO CTaH apTa
OCHOBHOTO 00111er0 00pa3zoBanus» (B peaakiuu nprukasa MunoOpuayku Poccuu ot 31 nekaOpst
2015 . Ne 1577);

e mpuka3za MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepauuu ot 17 mas 2012 r. No
413 «O6 yrBepxkaeHuu (eneparbHOr0 TOCYAapCTBEHHOTO0 00pa30BaTeIbHOrO CTaHIapTa
cpenHero obOmero oOpa3oBaHHS» C W3MEHEHUSAMHM, YTBEPKIEHHBIMU  IpHUKa3aMu
MunuctepctBa obpazoBanus u Hayku Poccuiickoit ®enepanuu Nel645 ot 29.12.2014 r., Ne
1578 o1 31.12.2015 1., Ne 613 o1 29.06.2017 r.

e KOHIIENIMHU JYXOBHO-HPABCTBEHHOT'O PA3BUTHS U BOCIIMTAHUS JTUYHOCTH IPAKJaHUHA.

e CanlluH 2.4.2.2821-10 «CaHuTapHO-3IUIEMHOJIOTHYECKHEe TpeOOBaHUA K YCIOBHAM U
opranu3ainuu oOydeHus B 00I1e00pa30BaTeNbHBIX YUPEKICHUSIX»: TOCTAHOBIEHHS [ TaBHOTO
rocyJapCTBEHHOTO caHuTapHoro Bpauya Poccuiickoit @enepannu ot 29 nexadps 2010 Ne 189.

e VYue6Horo muana YOV HIBull na 2020-2021 yueOHBIi TO/I.

AKTyaJ'ILHOCTL JIaHHOM nporpaMmabl O6YC.HOBJ'IGH3. €€ METOJ0JIOTHYECKOM 3HAYHMOCTBIO -
Pa3BUTHUC Yy IIKOJIbHUKOB MOTUBAIUU K U3YUYCHHUIO (1)I/I3I/IKI/I. Kpr HMECT CCTCCTBCHHOHAYYHYHO



HaIpPaBJICHHOCTh OOIIEKYIbTYpHOTO ypoBHS. DPU3KKa Kak Hayka 0 HauboJjee oOnmuX 3aKoHaX
MIPUPOJIBI, BBICTYMAsI B KAYeCTBE YUEOHOTO MPEeIMETa B IIKOJIe, BHOCUT CYIIIECTBCHHBIN BKIIA]
B CHUCTEeMY 3HaHU 00 okpyxaromeM Mupe. OHa pacKpbIBaeT poJib HAYKH B SKOHOMHUYECKOM U
KyJIBTYpHOM DPa3BUTHU OOILIECTBA, CIOCOOCTBYET (POPMUPOBAHHIO COBPEMEHHOTO HAyYHOTO
MUPOBO33PEHUS
®I'OC Tperhero MOKOJNEHUS TpeOyeT HCIONB30BAaHMS B 00pa30BaTELHOM IIpoIecce
METOJIOB M TPUEMOB IPOEKTHO-HUCCIICAOBATEILCKON JIEATENIbHOCTH. BKIfoueHue meTona
MPOCKTOB B OPraHU3alHI0 BHEYPOYHOW JEATCILHOCTH JIaeT MHOTO MPEUMYIIECTB U
MTOJIOKUTEIBLHBIX Pe3yabTaToB. [IpOCKTHAS AESITETHFHOCTh Ha&T BO3MOKHOCTh HHTETPUPOBATH
TEOPETUYCCKUC 3HAHUS W MPAKTUYCCKUE HABBIKU, MPUOOPETaTh HABBIKKM B3aUMOJICHCTBHUS B
rpymre. J[ns ydeHuKa MPOEKT- 3TO BO3MOXKHOCTh TBOPYECKH PACKPBITHCS, MPOSBUTH CEOs
WHIUBUAYAIBHO WM B KOJUIeKTUBE. [IpoekT maét oOyJarommmMcst OIbIT Moucka nH(popManmu,
MPAKTUYECKOTO TMPUMEHEHHsI OOYYeHUs, CaMOpPa3BUTHSA, CaMOpEaH3allid M CaMOaHAIH3a
CBOCH JIeATEIILHOCTH. 3HAHUS, YMEHUS M YHUBEpPCaJIbHBIC yIeOHBIC NEHCTBUS, HEOOXOUMBIC
JUTS OpPTaHU3AINN MTPOEKTHO-MCCIIEIOBATEIBCKON JIEATEIBHOCTH B IIIKOJIE, B OyayIIeM CTaHyT
OCHOBOH JUTSI OpraHU3aIMHd HAyYHO-HCCIIE0BATELCKON IEATEIFHOCTH B BBICIIAX U CPETHHIX
podecCHOHABHBIX YYEOHBIX 3aBEICHUSX, TTO3BOJISIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMH Ha
PBIHKE TpyJa U B JIto00 chepe npodeccuoHanbHOMN AesITETbHOCTH.
Heo0xomuMbIM yeITOBHEM peaTu3allii JJAHHOM MMPOTrpaMMEBl SBJISIETCS CTPEMIICHHE Pa3BUTh
y oOydarmuxcs yMEHHE caMocCTosiTelnbHO paboTtath, WKT-kommereHnmmn, a Takxke
COBEPILIEHCTBOBATh HABBIKH OTCTAaUBAHHSI COOCTBEHHOH MO3HIINH IO ONIPEIACTIEHHOMY BOTIPOCY.
esan Kkypca:
¢ 3HAKOMCTBO yYalllUXCS ¢ BOKHEHIIIMMH METOJIaMHU TMPUMEHEHUS (PU3NICCKHX 3HAHUH Ha
MPAKTHKE;
e (opMuUpOBaHHE IIEIIOCTHON €CTECTBEHHOHAYYHOI KAPTHHBI MUPA YUAIIUXCS.
3anayu Kkypca:
® DPa3BUTHE TMO3HABATEIFHOTO MHTEPECA, HHTEIICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
ydamuxcss B TPOIECCE CaMOCTOSTEIBHOTO MPHOOPETEHHsI 3HAHWK C WCIOJIb30BaHHEM
pa3IMYHBIX UCTOYHUKOB MH(OPMAITUH;
¢ TOBbIIICHUE MHDOPMAIMOHHON, KOMMYHHUKATHBHOM, YKOJIOTUYECKON KYJIBTYPBI, OIBITA
CaMOCTOSITEIILHOU JEATEIbHOCTH;
® COBCPIICHCTBOBAHWE YMEHWI W HABBIKOB B XOJI€ BBINIOJHEHHUS TPOTPaMMBI Kypca
(BBITIOJIHEHHE JTAOOPATOPHBIX padoT, U3YUEHUs, 0TOOPA M CHCTeMaTH3alluyd HH(pOpMaIny,
MOJITOTOBKA pedepara, Mpe3eHTAINN ),
® OBJIAJICHUE YYalIUMHUCS 3HAHHMSIMH O COBPEMEHHOW HAyYHOW KapTHHE MHUPA, O IIHUPOKUX
BO3MOJKHOCTSIX IPUMEHEHHS (PU3NICCKUX 3aKOHOB;
® BOCIHMTaHUS HABBIKOB COTPYIHUYECTBA B MPOIIECCE COBMECTHOM PabOTHI;
® 0CO3HAHHBIN BEIOOP MPODUIHLHOTO OOYyUEHUS.

Oo0mas xapakTepucTuKa NporpaMmmbl «@U3UKa BOKPYT HAC»

[Iporpamma comepkuT, ¢ OJAHOM CTOPOHBI, MaTepuan Mo Oojee yriIyOJEHHOMY H3Y4YEHUIO
M3JIaraeMoro B IIKOJIBHOM Mmporpamme n30paHHOTO pasjiena, ¢ Ipyroil — mpeamnosaraeT u3ydyeHue
TaKUX BOINPOCOB (PM3UKHU, KOTOpPHIE HE BXOAT B IIKOJBHBIM KypC, HO TMOBBIIAIOT HaJIE&XKHOCTD
3HaHUH, yNpoLIAlT MOHMMAaHUE U YCBOCHME ydeOHOM HMH(popMalMu Ha cleayroule cTyneHu
oOyuenus. IlporpamMma mO3BOJISIET OCYIIECTBISATH 3BPUCTUYECKHE MPOObI U CHOPMHUPOBATH
MPAKTUYECKYIO IEATEIbHOCTD IIKOJIbHUKOB B H3y4aeMoil 00J1aCTH 3HaHU.

Pa3BépThiBaHMe COJIepKaHUs 3HAHUW B MpOrpaMMe CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4YTO
M3yYeHHE BCEX MOCIEAYIOIUX TeM 00eCreurBaeTCsl MPENbIIyIIMMH, a MEXAY YaCTHBIMH H
OOIIMMU 3HAHUSMU MPOCIIEKUBAIOTCS CBSA3H.

[IporpamMma cocTouT 13 4 TOCTATOYHO CAMOCTOSITENILHBIX TEMAaTUYECKUX MOyslel. MoynbHast
CTPYKTYypa Kypca, iuddepeHnpoBaHHOCTS 3aaHNH O3BOJISIOT BApbUPOBATh COAECPIKaHUE Kypca



B COOTBETCTBUH C OCOOCHHOCTSMM YYEHHYECKOTO0 KOHTHHIEHTa (COCTaB Y4eOHOM TIpyIIbI,
YPOBEHb 3HAaHUH, 00yJarOIUXCs), HATHYHUS 000pyI0OBaHHSL.

JlocTiKeHe COMaIbHO-TICUXOJIOTHYECKUX 1IeNieil oOecreunBaeTcst Opranu3anuei paboTsl B
ManbiXx Tpynnax. KoJuleKTHBHAash JAeATENbHOCTh TIO3BOJIIET pa3BHBAaTh y OOy4aromuxcs
KOMMYHHMKAaTHBHBIE KauecTBA. BpIMonHeHne rpynnoil NpakTUYECKUX 3aJaHuil oOecreunBaeT
peain3alMio OCHOBHBIX IOJOXKEHUI Merona Maiblx rpynmn. CocTaB MaiblX TPYIIT MOXKET
MEHSETCS NpPU NEPEeXoJe K H3YUYEHHMIO CIEAYIOLIero Monayias. JTo olecneunmBaeT Oolee
YCIELIHYI0 colain3anuio oOyyaromuxcs. [I[poekTHas nesTeNbHOCTh IPEeyCMaTPUBAET TOUCK
HEOOX0MMOW HepocTamell uHpOpMa B SHIMKIONEIHUSX, CIPABOYHHKAX, HAYYHO-
MIOIYJIIPHOM JIuTeparype, B IHTepHeTe u ap.

OOyuaromiass J1eATeNbHOCTh II€arora 3aK/IIOYaeTcsi B CO3JaHUM OPraHU3alMOHHO-
MEJarornyecKux YCJIOBHM JUIsl yueOHO-TIO3HABATEIbHOM NIE€ATENbHOCTH YYEHHUKOB, B OKa3aHUU
UM  [EJarorudyeckod  MOAJEpKKM W METOAMYECKOM  IMOMOIIM,  OOEeCHeuMBaOLINX
rapaHTUPOBAHHOE PEIICHNUE AUJIAKTUYECKUX, PA3BUBAIOLINX U BOCIIUTATEIbHBIX 3a/1a4.

®du3zrKa - SKCIIepUMEHTaNIbHAS HayKa, U3yJarollasi IpUpOJHbIE BJICHUS ONBITHBIM IyTeM. [1o-
CTPOCHHEM TEOPETHUECKHX Mojeleld ¢u3nka aaeT OOBACHEHHE HaONIOJaeMBbIX SIBJICHUH,
bopmynupyer (uU3NYECKUE 3aKOHBI, NPEACKa3blBA€T HOBBIE SIBJICHHUS, CO3/1a€T OCHOBY JUIS
MPUMEHEHHS] OTKPBITHIX 3aKOHOB NPHUPOJBI B deloBeueckod mpaktuke. I[loatomy mnpu
OpraHM3alMi 3aHATUH 10 BHEYPOUHOM JESATENIbHOCTH OO0JbIIOE BHUMAaHUE YEIsIeTCs
AKCIEPUMEHTAJIbHBIM METOJIaM HCCJIEJOBaHMs, YTOOBl pa3BUBATh y OOYYAIOIIMXCS HaBBIKU
y4eOHOM, TPOEKTHO-UCCIIEOBATEIHCKON M TBOPUECKOM e TETHHOCTH.

MesknpeaMeTHbIe CBS3H, PEATH3YEMBIE TPOTPAMMOI BHEYPOUHOU JIeATENbHOCTH «PU3UKa
BOKPYT Hacy:

Maremaruka: rpaduka, peneHue 3a/1a4, MPOLEHTHI.

buonorus: >xuBbie OpraHU3MBbI, OMOJIOTMYECKasi OTNITHKA, KIIETKa, Onocdepa.

XUMHUS: COCTaB U CTPOEHHUE BEILIECTBA.

I'eorpadust: MeToabl U3ydeHUSI KJIIMMAaTa U HeJIp 3€MIIU, aTMOC(EpHI.

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

ounocdepa.

1. Onucanme MecTa y4eOHOro nmpeaMera B Y4eOHOM IIaHE

B yue6Hom mrane MBOY Enoeckas COII Ha dacte ¢opMHpyeMyr YydacTHUKaAMHU
o0Opa3oBaTeNIbHBIX OTHOILIEHUHN BBIJIETCH OJUH Yac 1o ¢usuke B 10- X kiacce BbijeneH | yac B
negento. CorjacHo kaneHgapHoro rpaduka Ha 2023/2024 npexycmotpeHo 34 y4eOHBIX HEIElb.
Cpok peanu3zaiu nporpaMmmsl — 1 TO/I.

2. Coaep:xxaHue y4ueOHOro Kypca

Coneprxanue Kypca KaueCTBEHHO OTJIMYaeTcst oT 0a30Boro kypca ¢pusnku. Ha ypokax 3akoHBI
(GU3MKN paccMaTPUBAIOTCS B OCHOBHOM Ha HEKUBBIX 00bekTax. OHAKO OYEHb Ba)KHO, YTOOBI Y
yJaluxcs MOCTENEHHO CKJIaIbIBAIUCh YOEXKIEHUS B TOM, YTO, IPUUYUHHO-CIIE/ICTBEHHAsI CBS3b
SBJICHUH MMeeT BCeOOLIM XapaKkTep U YTO, BCE SIBJIEHUS, MPOUCXOAAIINE B OKPY)KAIOIIEM Hac
MHpE, B3aUMOCBs3aHbl. B Kypce paccMaTpHBarOTCS BONPOCHI, HAlpPAaBICHHBIE HAa Pa3BUTHE
HHTepeca K PU3UKe, K IKCIIEPUMEHTAIBHON e TeNbHOCTH, (OPMUPOBaHUE YMEHUN paboTaTh CO
CIpaBOYHOMU JUTepaTypoil. Bo BpeMs u3yuenus kypca «®Dusnka BOKpYr Hacy pedsTa MmoyyyaroT
BO3MO’KHOCTb MPOBOJUTH MCCIEI0BATEIBCKHM MPOEKT IO JII0O0OMY U3 BEIOPAHHBIX HAIIPAaBICHUH.
Ha utoroBsIx 3aHATHSAX 00y4aroUMecs BHICTYIAIOT U 3aIIMIIAIOT CBOM MPOEKT.



3HeKTp0MaFHHTHbIe siBJIeHHS — 8 YacoB

OnexTpocraTHueckue 3apsabl. berToBbie 31eKTponprOOopskl. JloMaliHssl 3IeKTPOIIPOBOIKA.
Texuuka 6e30macHOCTH MPU paboTe C «OBITOBBIM AIEKTPUYECTBOMY». 3HAKOMCTBO C pabOTOM
UHJUKATOPHOM OTBEPTKOM, JIEKTPUUECKUM TECTEPOM; UCCIIEJOBAaHUE KBAPTUPHOM MTPOBOAKH Ha
[10’KapOONACHOCTh, COCTaBJIEHUE MNPUHIUIUAIBHON M MOHTaKHOM CXEMBbI 3JIEKTPOIPOBOJIKH,
OCHOBBI AJIEMEHTApPHOT'O PEMOHTA OBITOBBIX 3JIEKTPONPUOOPOB. DIEKTPUUECKUE CBOWMCTBA Tela
yenoBeka. bruoanektpuuectBo. POTOPEUENTOPHI., ANEKTPOPEUEITOPHI, BUOANEKTPUUECTBO CHA.

MarauTHOE HO0JI¢ U JKUBBIC OpraHu3MBlI. Hcnonw3oBannue MarHuTOB B 6I)ITy. Hcnonn3oBaHue
MarHuTa KaKk METaJJJIOUCKaTCIIA.

Pamno. TeneBunenue. BiusHHME 27I€KTPOMAarHMTHOIO M3JIY4YEHUS HA JKMBOW OPraHM3M.
HccnenoBanne MHTEHCUBHOCTU 3JIEKTPOMArHUTHOTO U3JIy4EHUS DJIEKTPOOBITOBBIX NMPUOOPOB C
ITOMOIIIBIO PEHTTE€HOBCKOM IICHKH.

Mexanunuyeckne KoJ1e0aHUSA U BOJHEI - 2 yaca

Mexannyeckue kosnebanus u uenosek. [Iporcxoxnenne 6moputmos. Cep/lie U 3BYKH,
COTIPOBOXIAIOIIHE PAaOOTY Cep/Ia U JIETKUX, UX 3amuch. CTeToCKoTH (hOHEHI0CKOTT.
BricTykMBaHHE — KaK OJJH U3 CIIOCOOO0B OTIPE/ICIICHUS Pa3MEPOB BHYTPEHHUX OPTaHOB U UX
COCTOSIHUSL.

3BYK KaK CpeJICTBO BOCIIPUATHS U Tiepeaaun nadopmarmu. Opran ciayxa. Obmacts
CIBIIIMMOCTH 3BYyKa. ['0J10COBOM anmapat 4esioBeKa. XapaKTEPUCTUKH T0JI0Ca YeIOBEKa.
VYnbrpa3Byk u uHppa3Byk. Gusndeckre OCHOBHI YIbTPa3BYKOBOI'O MCCIIEOBAHMSI YEIOBEKA.
3BYKH IPUPOIBI.

TenjioBbie siBJIeHUs - 9 yacoB

Buner ternonepenaun B ObiTy. Juddysus. Kunenue. Bonpocs! 6e30macHOCTH B TEIIOBBIX
npoueccax. CrocoObl M3MepeHHs] TeMIlepaTypbl. TepMoperyasTopbl. 3HadeHHE LBeTa s
odopmiieHHsT OBITOBBIX MPHUOOPOB, MOCYIbI; MpOBEpKa pPabOTHl BEHTHIISALMHU; apoMaTH3allus
MOMEIIIEHUs, W3TOTOBJIEHUE BOJIOCSHOTO TrUTrpoMeTpa. HachlleHHbIN, HEHACHIIICHHBIA Map.
BnaxnocTh. 3HaueHuWe TEMIEPATypHOTO PEKHUMa M BIAKHOCTH JJS KHU3HEACSITEIbHOCTU
YenoBeKa.

OnTnueckue saBjaenus - 14 yacos

®oromerpusa. CBETOBOM NOTOK. 3aKOHBI OCBELIEHHOCTH. 3aKOHBI TEOMETPUYECKON ONTHUKH.
3epkano. Iloctpoenne n3obpakeHUs! B MJIOCKOM 3€pKaje M B cUCTeMe 3epKasl. ToHkas JuH3a:
HaxokJIeHHue 00beKTa 1o xoxy Jydeid. dopmyna TOHKOH nuH3bl. CTpOoeHMe Iia3a 4yelloBeKa.
duznueckre OCHOBBI 3peHMs uyenoBeka. JlepexThl 3peHus U crmocoObl UX HCHpPaBICHUS.
Pacuer mapameTpoB JMH3BI M u300paxeHus. ChHekTpajgbHas W JHEpreTUYecKas
4yBCTBUTEIBHOCTh TIua3a. llosHoe BHyTpeHHee oTpaxeHue. BomHoBas omruka. Jucnepcus
ceta. IHTepdepentus u nudpakuus ceera. CBETOBBIE SBJICHUS B IPUPO/IE.



3ammTa nNpoeKToB — 2 yaca

Kypc mo BbeIOOpY mpenmosiaraeT OOJBIIYI0 CaMOCTOSTEIBHYIO paloTy ydaliuxcs.
Teoperndeckuid MaTepuasl JOJDKEH OBITh HEPa3phIBHO CBA3aH ¢ TMpakTukoi. [Ipm momdope
JUIaKTUYECKOT0 MaTepuajia UCI0JIb30BaTh  3aJaHMsI BCEX BUI0B U ypoBHEHN. Bece npakrtuueckue
paboTel TPOBOIATCS O€3 yKa3aHWil K padoTe, YTOOBI BHIMIOJHCHHUE 3aJaHUN OBUIO TBOPUYECKUM
nporieccoM. B ciywae 3arpyaHeHUN HEOOXOAUM HMHAMBUAYAJIbHBIM MOJXOJ, KOTOPBIN
3aKJIFOYAETCS B MCIIOJI30BAHUN KPATKOTO WIIM OAPOOHOr0 onucanus pabotel. O0bEM MaTepuaia
U3Y4aeMbIX TEM 3aHATUH M KOJIMYECTBO OTBEAEHHBIX HA 3TO YacOB OIPEAEISIETCS CaMUM

YUHUTEIIEM.

[Ipuemsl 1 MeTOABI PaOOTHI, KOTOPBIE MJIAHUPYIOTCS MPU PeATU3alUU IPOTPAMMBI:
-CaMOCTOSITeNIbHBbIE Pa0OTHI C UICTOYHUKAMM HH(OpMalnu;
-YCTHBIE COOOIIEHUS YUAITUXCSI C MOCIEAYIONIEeH TMCKYCCUEH;

-IBPUCTHUYECKHUE OECEeIbI;

-3JICMCHTBI UTPOBBIX TCXHOHOFHﬁ;
-BBITTOJIHCHUC OKCIICPUMCHTAJIBHBIX U MPAKTHICCKHUX pa60T 10 TCIIJIOTE,

OIITHKE;

-pa60Ta C TUJAKTHUYCCKUM MAaTCPUATIOM;
-CaMOKOHTPOJIb YYallTUMHUCA CBOUX 3HAHWUH 110 BOIIpOCaM IJjid TOBTOPCHUA.

3. IIporpaMmmHoOe U yueOHO-MeTOAN4YECKOe obecTiedeHune

Y4eOHUK
(aBTOp,
Ha3BaHUe, roj
U31aHUA,
H31aTeIbCTBO)

TleuaTHbIe MOCOOUS

Jluteparypa

1.

2.

o~

9.

borganos K.1O. «®u3uk B roctsax y 6mosoray M, Hayka,
1986;

Kabapaun O.® «Breypounas padota no puszuke» M,
[Ipoceemenue 1983;

.Ilepensman «3anumatenbHas ¢pusznkay 1-3 gacte M, Hayka

1980;

. Tapacos JI.B ®usuka B npupoae M, IIpocsemenue 1988;
. CmupnoB A.Il., 3axapos O.B. Becénplii 6an v BAyMYUBBII

ypok: ®usnyeckue 3a7auu ¢ JIMPUUYECKUMHU yCIOBUSAMU. - M.:
Kpyro3op, 1994;

. Yconwnes A.Il. 3agauu o ¢pusrke Ha OCHOBAHUH

JUTEepaTypHBIX CIOKETOB. - ExarepunOypr: Y-dakropus,
2003;

. EnoxoBuu A.C. CripaBo4HUK MO (H3HKE U TEXHUKE. - M.:

[Ipocsemienue, 2006;

. «ITo3naii camoro cebs» / bubmoreka «IlepBoe ceHTIOPs»

cepust «®Pusuka» Boiryck Ne26 2009;
Kukonn U.K. Pacckasel o puzuke u pusnkax // bubnmuoreuxa
«KBant». Beimn. 53. M.: Hayka; ri. pea. ¢us.-mat. iut., 1986;

10. Tanbnepurreiin JI. 3anumarensHas ¢pusukay. - M.: PocmaH,

1998;

11. Mapos M.41. [Tnaners! ConHeuynoii cuctemsl. — M. Hayka,

2011,

12. Tur Tom Hayunsle 3a0aBbl. @u3nka: onbIThl, (OKYCH U

passieuenus: nep. ¢ ¢p. - M.: ACT: Acrpens, 2007;

13. VYoxep . @uznueckuit deitepepk. - M.: Mup, 1979.




14. JleonoBuu A.A. ®usnueckuit kanengockon. - M.: bropo
Ksaun tym, 1994;

15. Apakensn M.K., Baitnreiin JI.W. Dnektpo6e30nacHOCTb
B JKWJIBIX 3/1aHUAX.- M.: DHeproatomuzaat 1983;

16. Tynpumnckuit M.E. CO0pHUK KaueCTBEHHBIX 33/1a4 110
¢usuke. M.: «IIpocemenue» 1965;

17. KOdanosa WN.JI. 3anumarenpHbIC Bevepa 1Mo (hU3HKE B
cpeaneil mkoiue. M. «IIpocsemenue», 1990.

padouas 1.B.®. Illunos Pabouast TeTpanp A MpOBEICHUS
TeTpalb, naboparopHbeix padoT 9 knacc. — M.: [IpocBemenue , 2007
TeTpagu 1 2. B.A. KacesiHOB, B.A. KopoBun Tetpaap asst 1a60paTopHBIX
JadopaTopubix | padot 10 kiacc — M.: Ipoda, 2008
pador 3. B.A. Kacesanos, B.A. Koposun Terpanp ais 1a00paTOpHBIX
pabor 11 kmacc — M.: lIpoda, 2008
auaakTHdeckne | Kaprouku-zamanus yist BHIOTHEHHS MpakTHYecKuX padot./ B.D.
MaTepuaJbl [Munos — M.: IIpocsemienue , 2002.
Paznarounsiii marepuan no ¢usuke / YmakoBa M.A. — M.:
[Ipocsemenue , 1990.
Meroauyeckue | Temarnueckue NPE3EHTALMUIIO  COACPKAHUIO  IPOTPaAMMBI
MaTepuaJbl BHEYpPOUHOMH JeaTerabHOCTH «PU3HKa BOKPYT HAC»
Texnnueckue cpeacrsa | Komnsrorep ¢ BbixogoM B VHTepHET, MyIbTHMEINWHBINA
o0y4eHus MIPOEKTOP.

Kommiekter  yueOHO-1aboparopHoro  00OpyaOBaHHWE IS
TIPOBE/ICHUS TIPAKTHYECKUX PadOT.

Harassannle mocoous

Tabmuipl, MakeThl, JICHCTBYIOIIME MOJIEIH, TeYaTHbIE U
WHTEPaKTUBHBIC IJIAKATHI TIO H3y4aeMbIM TEMaM

bubnuoteka — Bcé o npeamery «Du3nka.
http://www.proshkolu.ru

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

EnuHast KoJuteKIus uppOBBIX 00pa3oBaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru

WHTepecHbIe MaTeprasibl K ypoKaM (GHU3HUKH [0 TEMaM;
HarJsIHbIe ocoOus K ypokam. http://class-fizika.narod.ru
L{udpossie 0OpazoBaTenbHbIC pecypchl. hitp://www.openclass.ru
DjekTpoHHbIe yaeOHuKH 10 dusuke. http://www.fizika.ru

HHTEPHeT-
pecypchbl
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Cepus nmuckoB DVD: MynsTumenuiinoe ydeOHOe MmocoOue
«Harnsnnas ¢puzuka»

Cepus quckoB DVD: COopHHK IeMOHCTPAIITOHHBIX OMBITOB JIJIS
cpenHei 0011e00pa3oBaTeTbHON  IIKOJIBI «IIIxonbHBII
¢uznueckuit sxcrepuMmenT» / COBpEeMEHHBIN T'yMaHUTApPHBIH
yausepcutet 2006

Cepus nuckoB DVD: «Ounuxionenus atoma» / ['ockapnopanus
«Pocatomy», 2012

Juck «Atom Ha ciyx0e yenoBeky»/ ['ockapnopanus «Pocatomy,
2001

4. Tlnanupyemble pe3yJbTaThl OCBOEHHS YU4eOHOI0 mMpeaMeTa, Kypca

[InanupyeMsle pe3ysbTaTbl OCBOCHUS IIPOrPaMMBbl HAIIPABIICHBI HA Pa3BUTHUE YHUBEPCAIBHBIX
y4eOHBIX JIeHcTBHA, yueOHOM u obmenonabs3oBarenbckoit MKT-komnerenTHOCTH 00ydaromuxcs,
OTIbITA IPOEKTHOM JIEATETLHOCTH, HABBIKOB pabOTHI C MH(OpMAIIHEH.



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/

JIMYHOCTHBIE:

CdhopmupoBaHHOCTH TTO3HABATEIILHBIX HHTEPECOB K MPAKTUICCKOW U IPOSKTHOU JIEATSIILHOCTH U
OCHOB COITMAIIBHO-KPUTHYECKOTO MBIILICHUS HAa OCHOBE pPAa3BUTHUS HMHTCIUICKTYAIBHBIX H
TBOPYECKHUX CIIOCOOHOCTEH yUaInxcs;

YOeKICHHOCTh B BO3MOXHOCTH TIIO3HAHWS TPUPOJBI, B HEOOXOIUMOCTH Pa3yMHOTO
WCIIOJIb30BAHUS JOCTHIKCHUI HAYKH W TEXHOJIOTHH IS JAbHEHIIIETO Pa3BUTHS YEJIOBEUECKOTO
oOmIeHNs, YBaXKCHHE K TBOpPIIAM HAyKd W TEXHUKH, OTHOIICHHUE K (U3MKE KaK K IJICMCHTY
00I11e4YeNI0BeYECKON KYIbTYPHI;

CaMOCTOSATETFHOCTh B MPHOOPETEHUN HOBBIX 3HAHWW W MPAKTHYCCKUX YMEHUH IMOHUMAHWH HX
3HAUEHUS IS JATbHEHIIIETO N3YICeHUS ECTECTBEHHBIX JTUCITUTLINH;

MotuBarmsi  00pa3oBaTeNbHON  JEATEIBHOCTH  IIKOJIHHHKOB HAa OCHOBE JIMYHOCTHO-
OPUEHTHUPOBAHHOTO ITOJIX0/1a;

YMEHHH OTIPECIIATH I'PAHUIIBI COOCTBEHHOTO 3HAHMSI M HE3HAHUS; PA3BUTHUHU CIIOCOOHOCTH K CaMO-
olleHKe  (OIEHWBATh  COOCTBEHHYIO  y4eOHYIO  JI€ATEIbHOCTh.  CBOW  JIOCTHKEHUS,
CaMOCTOSITCIIBHOCTh, MHUITUATUBY, OTBETCTBCHHOCTb, IPUYHUHBI HEY1a4);

dopmupoBaHUEe IICHHOCTHBIX OTHOIICHWH JOYr K JPYry, YYUTEN0, aBTOpPaM OTKPBITHH U
M300peTeHUH, pe3ynbTaTaM 00yJIeHHS.

c(OPMHUPOBAHHOCTH KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHHUM W COTPYTHUYECTBE CO
CBEPCTHUKAMH H YIUTEIIEM;

ycBoennun Tb mnpu mpoBeneHMH TpakTHYECKHX padoT, CcHOPMUPOBAHHOCTH OEPEKHOTO
OTHOIIEHHUS K IIKOJIBHOMY 000PYA0BAHHUIO.

MeTtanpeaMeTHble:
B cdepe pecyiamuenvix yauBepcaabHbIX YIEOHBIX JCHCTBUMN:

OBnaneBaTh HaBBIKAMH CaMOCTOSITEILHOTO MPHOOPETEHUSI HOBBIX 3HAHUIL, OpraHu3auu yaueOHoi

ACATCIBHOCTH, IIOCTAHOBKA Heﬂeﬁ, IIJIAaHUPOBAaHUA, CAMOKOHTPOJIA U OLICHKU PE3YJILTATOB cBOCH
ACATCIIBHOCTH, YMEHUSAMMU HNPECABUACTDE BOSMOXKHBIC PE3YIbTATEI CBOUX HCI;'ICTBHI;'I;

ITornMaTth pasmuug MCEKAY HCXOIHBIMU (baKTaMI/I N THUIIOTC3aMHM 1A HX O6’E>$ICHCHI/I$I,
TECOPETHYCCKUMU MOJACIISIMU U pC€aJIbHBIMU 06"beKTaMI/I, OBJIaJICBATh YHUBCPCAJIbHBIMU y‘le6HBIMI/I
HeﬁCTBHHMH Ha nIpuMepax rurnoTe3 s OOBSICHEHHST M3BECTHBIX (l)aKTOB u BKCHepHMeHTaHBHOﬁ
IIPOBECPKHU BBIABHUI'AaCMBIX T'MIIOTE3, pa3pa60TI<H TCOPECTUUCCKUX MO,Z[eJIeﬁ mponeccoB UJIn HBHGHHﬁ;

B cdepe nosnasamenvruix yauBepcanbHbIX Y4€OHBIX ACHCTBUIA:
dopmupoBaTh yMEHUS BOCIPUHUMATh, IepepadaThiBaTh M MPEACTaBIATh HHPOpPMAIUIO B

CIIOBECHOM, 00pa3HOl, CHMBOJIMYECKOM opMax, aHaTU3UPOBATh U MepepadaThiBATh MOTYUCHHYIO
uHGOPMALIMIO B COOTBETCTBHM C IOCTABJACHHBIMH 3aJa4aMH, BBIICIATH OCHOBHOE COJCpKAHUE
MPOYUTAHHOTO TEKCTa, HAXOJAUTh B HEM OTBETHI Ha IMMOCTABJICHHBIC BOTIPOCHI U U3J1araTh €ro;
BBIJIBUTaTh THIIOTE3bI, OCYIIECTBIIATh UX IPOBEPKY, MOJIb30BATHCSI OMOIMOTEYHBIMH KaTaIOTaMH,
CTCIUATBHBIMH CITPABOYHUKAMH, YHUBEPCAITBHBIMU SHITUKIOTICTUSMHE JIJISl TIOUCKA HHPOPMAITUU
00 00BeKTax.

[IproOperaTth OMBIT CaMOCTOSATENBHOTO TOWCKA, aHajdu3a © oTOopa WHMOpMAIMH C
WCTIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHUKOB, W HOBBIX WH(POPMAIMOHHBIX TEXHOJOTHH ISl
pelieHus Mo3HaBaTeIbHbIX 337134,

OcBauBaTh TpPUEMBbI JICHCTBUH B HECTAHIAPTHBIX CUTYaIUSAX, OBJAJEBaTh SBPUCTUUYCCKUMU
METOJIaMH PELICHHS TPOOIIeM



B cdhepe xommynuxamusnwvix yauBepcambHbIX YICOHBIX JCHCTBUI:
Pa3zBuBaTh MOHOJOTMYECKYH0O M JUAJIOTHYECKYIO pPEYb, YMETh BBIPAXaTb CBOU MBICIH U

CIOCOOHOCTH BBICIYIINBATh COOECETHHKA, MOHMMATh €r0 TOYKY 3pPEHHS, MPU3HABATh IPABO
JPYroro 4ejoBeKa Ha ero TOYKy 3peHus, IPU3HABaTh IIPAaBO APYTOro YEJ0OBEKAa HA MHOE MHEHUE;
®opmupoBaTh yMEHMsI pabOTaTh B TPYIIE C BHIIOJHEHUEM pPa3IMYHBIX COLMAIbHBIX POJIEH,
IIPEJICTaBIATh U OTCTAaUBaTh CBOU B3IJISIbI U YOEXKAEHNUS, BECTU AUCKYCCHIO.

IIpeameTrHbIe:

dopmMupoOBaTH MPECTABICHUS O 3aKOHOMEPHOU CBS3H W MMO3HAHUS TPUPOIBI, 00 00 BEKTHBHOCTH
HAyYHOTO 3HAHUS, O CHCTEMOOOPA3YIONIeH PO (PU3UKH JJIS Pa3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKA W TEXHOJIOTHH; O HAYYHOM MHPOBO33PCHHH KaK pe3yJbTaTe M3YyUeHUs OCHOB
CTpOCHUS MaTepuu 1 (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dopmMupoBaTh NMEPBOHAYAILHBIC MPEICTABICHUS O (PU3MUECKON CYIIHOCTH SIBICHHHA TPHPOJIBI
(MEeXaHUYECKHX, TEIUIOBBIX, IEKTPOMArHUTHBIX W KBAHTOBBIX), BUJAaX MaTepuu (BEIIECTBO U
T0JIe), IBFOKEHUH KaK Crioco0e CyIeCTBOBAaHUS MaTepUH; YCBAUBATh OCHOBHBIC MJICH MEXaHHKH,
ATOMHO-MOJICKYJISIPHOTO YYE€HHUS O CTPOCHHH BEIIECTBA, 3JEMEHTOB JJICKTPOJMHAMHUKU U
KBaHTOBOH ()M3WKH; OBJIQ/ICBATH MOHSITHIHBIM aIllllapaToM ¥ CUMBOJUYCCKUM SI3BIKOM (DH3UKH;
[IproOperaTs OMBIT NMPUMEHEHHS HAYYHBIX METOJIOB TMO3HAHUS, HAOMIOACHHUS (U3HUSCKUX
SIBJICHUW, TIPOCTHIX SKCIIEPUMEHTAIBHBIX HCCIICIOBAHUM, MPSAMBIX U KOCBECHHBIX H3MEPCHHU C
WCIOJIb30BAHMEM  aHAJOTOBBIX M UU(QPOBBIX HU3MEPHUTENbHBIX MPUOOPOB; TOHHUMATh
HENU30€KHOCTh MOTPEITHOCTH JIIOOBIX U3MEPEHHI;

Oco3HaBaTh HEOOXOJIUMOCTb MPUMEHEHUS JOCTH)KEHMH (U3UKM W TEXHOJOTHUH IS
paIOHAIBLHOTO MPUPOAOTIONB30BAHUS;

OBnaneBaTb OCHOBaMH 0€30MaCHOTO HCIOJIB30BAHUSI €CTECTBEHHBIX M HCKYCCTBEHHBIX
ANIEKTPUYECKUX M MAarHUTHBIX TOJIEH, 3JEKTPOMAarHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HCKYCCTBEHHBIX HMOHU3HUPYIOUIUX H3IydeHUH BO M30€KaHUE MX BPEIHOTO BO3JEHUCTBUSA Ha
OKPYKAIOIYIO CPely U OpTraHU3M YeJIOBEKa;

Pa3BuBaTh ymeHHE MJIaHUPOBaTh B IOBCEIHEBHOU KM3HU CBOU JIEHCTBUS C IPUMEHEHUEM
MOJIyYEHHBIX 3HAHUNH MEXaHUKHU, AJIEKTPOJAUHAMUKH, TEPMOJAMHAMUKHU U TEIUIOBBIX SIBICHUN C
1eNbI0 cOepeKeHus 3I0POBBS;

dopmupoBaTh MPEACTABICHUS O HEpaMOHATHHOM HCIOJIB30BAHUN TMPHUPOJHBIX PECYpPCOB U
SHEPruM, O 3arpsA3HEHUU OKPYXKAIOIIEH cpeibl Kak CIEJCTBUU HECOBEPIICHCTBA MAIlUH U
MEXaHHU3MOB.

IIpumepHoe TeMaTHYECKOe INIAHMPOBaHNe Kypca “@u3uka BOKPYr Hac”
10 k1acc (1 yac B HeaeJI10)

Ne | Tema KoanuyecrBo yacos | JlaboparopHbie
n/n padoThI

1 ONEKTPOMAarHUTHBIE SIBJICHUS 8 1

2 | Mexanuueckue KojaeOaHHsl ¥ BOJHBI 2

3 TemioBele siBIEHUS 9 3

4 OnTHyeckue sBJICHUS 14 4

5 3amuTa NpOEKTOB 1

Bcero 34 8




No

Tema 3anarus

3aHATHS
1/
DJleKTPOMarHuTHele sisjieHus (8 yacos)
1 DNEeKTPUYECKUE 3apsiibl U KUBbIC OPraHU3MbI. BiusHUE 3IEKTPUIECKOTO TOJIs
Ha YKUBbBIE OpraHU3Mbl. BUOAIEKTPUUECTRO.

2 JlabopaTopHas padora «OnpeneiacHue COPOTUBIECHUS TKAaHEH YeTOBEKa

3 [IpupoaHbIe U HCKYCCTBEHHBIE DJIEKTPUUECKUE TOKH.

4 Wcropus sHEpreTUKU. DHEPrHsl JIEKTPUUECKOTO TOKA U €€ HCII0JIb30BaHHUE.

5 Kondepenus «InekTprudeckue ceTH IpoOIeMbl U TEPCIIEKTUBBI.
AJNbTepHATUBHBIC HCTOYHUKH YHEPTHUIY»

6 MaruauTtHoe noJse 3eMJIH U ero BIUSHHUE Ha YeJoBeKa.

CBOIICTBA AJIEKTPOMArHUTHBIX BOJTH HU3KOW YacCTOTHI. PaOBOJIHBI M Y€IOBEK.

8 buonornueckue cBOMCTBA AIEKTPOMATHUTHBIX BOJH BBICOKOM YaCTOTHI.

Mexannueckue KoJ1e0aHUA U BOJIHBI (2 yaca)

9 Konebanus u BosiHBI B )UBbIX opranu3max. Konebanus u yenosek. buopurm.

10 3BYyK KaK CpeJICTBO BOCIIPUATHS U Nepeadr MHPOpMaluU. YIIbTPa3ByK U
nH(ppa3ByK.

TensioBble siBjeHust (9 yacoB)

11 DHeprus TormBa. TermnosHepreTuka. BiausHue TemnepaTypHbIX YCIOBHM Ha
YKU3Hb YeJIOBEKa.

12 JlabopaTopHas padora «/I3MeHeHNe TeMnepaTypbl BEMECTBA IIPU NEPEXOE C
TBEPJAOTo B razoodpaszHoe cocrosinue. [loctpoenue rpaduka 3aBUCUMOCTH
TEMIEPATYPHI Te€JIa OT BPEMEHM.

13 TennoBoe 3arpsizHeHUE aTMOocdepbl. Permenne 3amay.

14 Buner Tpancnopta. [Ipumenenue pa3iiuyHbIX BUJOB TPAHCIIOPTA B HAIIEM
peruone. BiusHue paboThl TEIIOBBIX IBUTATeNIel HA SKOJIOTHUECKUE
MIPOLIECCHI.

15 Kpyrasiit croi: «3MeHeHne KiIumaTa - MapHUKOBBIA 3P QeKT 1 riiodanpHOe
MOTETUICHUE KIMMAaTay.

16 TennoBbIe MPOIIECCHI B TEJIE YETOBEKA.

17 JlabopaTopnas pa6ora «OrmnpeieneHue IpIXaTelbHOro 00bEMa IErKuX
YeJI0BEKa»

JlabopaTopHas pa6ora «OnpeneneHue TaBJICHNU KPOBU YEJIOBEKa

18 Pemenue skcniepumenTanbHbix 3a1a4. (OcHoBHOe ypaBHeHue MKT,
KOJIMYECTBO BEIIECTBA)

19 Pemenue skcriepuMeHTANbHBIX 3a7a4. (YpaBHEHUE COCTOSHUS HJ1€aIbHOTO
ra3a. BinaxxHocts Bo3yxa)

Onrtuyeckue siienus (14 yacos)

20 ®otometpus. CBeTOBOM MOTOK. 3aKOHBI OCBelIeHHOCTH. JITabopaTtopHas paboTa
«OnpeneneHue ypoBHs OCBEIIEHHOCTH B KJIACCe»

21 HckyccTBeHHOE OcBelleHre. Buabl aIeKTpUUecKuX JaMIl.

22 3epkanbHOeE U paccesHHOE (MU (dy3HOE) OTpaKEHHE CBETA.

DkcnepuMeHTalbHast padora: «[locTpoenue n300pakeH sl B IIIOCKOM
3epKaie».




23

OkcnepuMeHTanbHast padora: “MHOTOKpaTHOE H300pakeHne IpeIMeTa B
IJIOCKUX 3epKajax’.

24 JIunsel. a3 kak ontudeckas cucreMa. JleekTol 3peHus..

25 [TocTpoenue n300pakeHUsI B CHCTEME 3epKall.

26 [Tosne 3penus.

27 CriocoOsI ucipaBiieHUs Ae(EKTOB 3PCHUS.

28 JlabopaTopuasi padora: «Onpenenenre GOKYCHOTO PACCTOSHUS H
OINITHYECKOH CHIIBI OYKOB
Pemienune skcriepuMeHTAIBHBIX 3a/1a4.

29 CaeToBbI€ sIBIIEHUS B IpHUpoJie (pagyra, MUPaxKu, rajo).

30 OnTryeckne WILTIO3UN HAIETO 3PEHHS.

31 buonoruueckas ontuka. (JKupble 3epkaia, ria3-TepMOMeETp, pacTEHUS -
CBETOBOJIBI).

32 XKusoii cet. (CBeueHue MOpsi, CBETSIIUECS OPTAHU3MBI,
XEMUITFOMHHECIICHIINS, ONOTIOMUHECTICHITHS).

33 Okosorndeckue mpoOIeMbl 1 00ecTieYeHre YCTOWIMBOCTH OHOC(heEpHI,
CBSI3aHHBIE C PacCesTHUEM U TIOTJIONICHUEM CBETa.

3amuTa npoexkToB (2 yaca)
34 3ammTa mpoeKTOB
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