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AHHOTAIUA

Pabouas nporpamma BHEYpOUHOI JesiTeNbHOCTH «DU3uKa BOKPYT HAC)» pPeaTu3yeT OCHOBHYIO
o0Opa3oBaTenbHY0 porpammy cpennero oopazoBanus MOY «Oxkrsaopsckas COLL». B
Iporpamme npeaycMOTPEHbI BO3MOKHOCTH JJIs1 Pa3BUTHSL OCHOBHBIX BUJIOB JI€ATEIIBHOCTU
00yJaroIIUXCsl B COOTBETCTBUU C MX BO3PACTHBIMU OCOOCHHOCTSIMH.

B xozae nu3ydeHus 1aHHOIO Kypca, yJaliuecs: He TOJIBKO YAOBIIETBOPAT CBOU
00pa30BaTeNbHBIENOTPEOHOCTH, HO U TIOTY4aT HABBIKM MCCIIEIOBATEIbCKON IEATEIbHOCTH,
MO3HAKOMSITCS] C METO/IaMU UCCIIEZIOBaHUS B (pU3MKe U OMOJIOTHHU, TIOyYaT KpaTKUe JaHHBIE O
MEAMIIMHCKON U OMOJIOrrmuecKoil ammaparype. HaBbiku, moydyeHHbIC TIpH paboTe ¢
M3MEPUTENIbHBIMU PUOOPAMHU, BHIMIOJIHEHHE MPAKTUYECKUX PadOT U MOCTaHOBKA HKCIIEPHUMEHTA
MPUTOMATCS B JAIbHEHIIICH HAyYHO-TEXHUYECKOH eaTebHOCTH. OOBICHEHNE OTACTBHBIX
IIPOLIECCOB, MTPOUCXOSAIINX B KUBBIX OPraHU3Max Ha OCHOBE (PU3MUECKHUX 3aKOHOB IIOMOXKET UM
YCTaHOBUTH MIPUYMHHO-CJICACTBEHHBIEC CBSI3H, CYIICCTBYIOIINE B )KMBOIM M HEXKUBOU MPUPOJIE,
chopMupyeT HHTEepeC He TOJIBbKO K (PU3UKe, HO U K HAYKE B LIEJIOM.

[IporpaMma Kypca HOCUT ITPaKTUKO-OPUEHTUPOBAHHBIN XapaKTep ¢ 3JIeMEHTaMH Hay4HO-
MCCJIEI0BATENBCKON IEATEIbHOCTH U TIOCTPOEH C ONOPOM HA 3HAHUS U YMEHUS, [TOTyYEHHbIE
YUaITUMHUCS PU U3yU4eHUN QUBUKH, XUMHUH, OUOJIOTHH.

Kypc “®@u3zuka BOKpyr Hac ’sBIISE€TCS UHTETPUPOBAHHBIM U MPEII0JIaraeT 3HaKOMCTBO C
ornpeaeNEHHBIM aclieKTOM 0a30BOM HayKU - (PU3MKU U HAIIPABJICHUSIMHU UCCIIEOBAHUN, KOTOPBIE
BO3HUKIIM Ha CThIKE (PU3UKH XUMUU, OMOJIOTUH, U SKOJIOTHH. OH CIOCOOCTBYIOT PACUIMPEHUIO
KpYro3zopa o0y4aromuxcs, MOoAepKaHII0 HHTEpeca K U3Y4eHUI0 (PM3UKU M HAIPABJICH Ha
pelIeHre JIMYHOCTHO 3HAYMMBIX JJI1 YYCHHKA MIPUKIIAIHBIX 3a/1a4y. BkiroueHue B mporpammy
BOIIPOCOB, CBSI3aHHBIX C (DU3MKOI YeIIOBEeKa, MO3BOJIUT YYAIIUMCS IPOBUHYTHCS 10 IMTyTH
MO3HAHUS caMUX ceOs, JIydllle MOHATh MPUPOAY YETOBEKa U €ro BO3MOKHOCTEH.

IHosicHuTEeNLHAA 3aNIUCKA

Pabouast nporpamMmMa o BHEYpOUHOIl iesiTenbHOCTH «Dr3nka BOKPYT Hacy MpegHasHaueHa Juis

oOyuaromuxcs 10 knaccoB 1 pazpaboTaHa Ha OCHOBE CJIEYIOIINX HOPMATHBHBIX JOKYMEHTOB:

o ®depnepanbHoro 3akoHa "O6 oOpa3oBanuu B Poccuiickoit denepauun" ot 29.12.2012 N 273-
®3;

o Tmnpukaza MuHuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepaunu ot 17 nexadps 2010
r. No 1897 «O0 yrBepxkeHnn QeaepaabHOTO TOCYyIapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOTO 0011ero o0pa3oBaHus» (B pefakuuu npukaza MunoopHayku Poccun
ot 31 mexabps 2015 r. Ne 1577);

e Tmpuka3za MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit @enepanun ot 17 mas 2012 1. Ne
413 «OO0 yTBepkaeHnu (eepaabHOro rocy1apcTBEHHOro 00pa3oBaTeIbHOTO CTaHIapTa
cpenHero o0miero 06pa3oBaHus» C U3SMEHEHUSIMH, YTBEPKAEHHBIMU MPUKa3aMU
MunucrepcTBa oopazoBanus U Hayku Poccuiickoit deneparu Nel645 ot 29.12.2014 1., Ne
1578 o1 31.12.2015 1., Ne 613 ot 29.06.2017 r.

e KOHIEMNIMH TyXOBHO-HPABCTBEHHOI'O PA3BUTHUSA M BOCIUTAHUS JIMYHOCTHU TPaKJaHUHA.

o CanlluH 2.4.2.2821-10 «CaHuTapHO-3MIHIEMHOIIOTUIECKHAE TPEOOBAHMSI K YCIIOBHIM U
OpraHu3zaiy ooyueHus B 0011e00pa30BaTeNbHbIX YUPEKICHUSAX»: TOCTaHOBIeHHs [ TaBHOTO
rocy/IapCTBEHHOr0 caHUTapHoOTro Bpaua Poccuiickoit @enepanun ot 29 nexadps 2010 Ne 189.

e VYuyebnoro mana MOY «Oxkta6pbckas COLll»na 2021-2022 yueOHsblii ro.

AKTyaJbHOCTh JaHHOHM MPOrpaMMbl 00YCIIOBJIEHA €€ METOJ0JI0TMUECKON 3HAUMMOCTBIO -
pa3BUTHE y HIKOJbHUKOB MOTHBAIIMH K H3ydeHHto ¢pusuku. Kypc nmeer



€CTECTBEHHOHAYYHYIO HAIPaBJIEHHOCTh OOLIEKYIbTYPHOTO YpoBH:. PU3KKa Kak HAayKa O
HanOoJiee 0OLIMX 3aKOHAX MPUPO/IbI, BEICTYIIAs B Ka4ecTBE y4eOHOro IpeMeTa B LIKOJIE,
BHOCHT CYILIECTBEHHBIN BKJIaJl B CUCTEMY 3HAHUM 00 OKpyskarolieM mMupe. OHa pacKpbIBaeT
POJIb HAYKH B SKOHOMHUYECKOM U KYJIbTYPHOM pa3BUTUH OOLIECTBA, CIIOCOOCTBYET
(OpMHPOBAHUIO COBPEMEHHOTO HayYHOT'O MHUPOBO33PEHUS
®I'OC HOBOTO NMOKOJIEHUS TPEOYET UCIOIb30BaHUs B 00pa30BaTEIbHOM IPOLIECCE METOJIOB U
IIPUEMOB IIPOEKTHO-UCCIIEN0BATEIILCKOM NEATEIBHOCTH. BKIIFOYEHNE METO1a IPOEKTOB B
OpPraHU3al1I0 BHEYPOUHOU NEATEIBHOCTH JA€T MHOIO IPEUMYILECTB U IOJOKUTEIbHBIX
pe3ynbTaToB. [IpoekTHas 1eATeNIbHOCTD JAET BO3MOKHOCTh HHTETPUPOBATH TEOPETUUECKUE
3HAHUS U NPAaKTUYECKUE HaBBIKU, IPHOOpETaTh HaBbIKK B3auMoJieiicTBu B rpymnne. s
YUEHHKA MPOEKT- 3TO BO3MOKHOCTh TBOPUYECKH PACKPBITHCS, MPOSIBUTH Ce0s1 MHIUBUAYATHHO
WIN B KoJUIeKTHBE. [IpoeKT naér o0ydaromumcest OnbIT orcka nH(GOpMaLUY, IPAKTHYECKOTO
npUMeHeHHus 00y4eHHs, CAMOPA3BUTHUSI, CAMOpEANIN3aLMU U CaMOaHalIn3a CBOeH
NeSITeIbHOCTH. 3HAaHUsl, yMEHUS U YHUBEPCAJIbHbIE YUeOHbIE IeHCTBUS, HEOOXOIUMBIE JUIs
OpraHu3aIy MPOEKTHO-UCCIIEIOBATEIbCKON AEATEIBHOCTH B IIKOJIE, B OyIylIeM CTaHyT
OCHOBOM Il OPTaHU3alMN HAyYHO-UCCIIEI0BATEIbCKON AESTEIbHOCTH B BBICIIUX U CPEIHUX
po(heCcCHOHATIBHBIX YUEOHBIX 3aBEICHUSX, I03BOJISIIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMH Ha
pBIHKE TpyJa U B J11000i cdepe npodeccuoHanbHOM eI TeTbHOCTH.
Heo6xoanMbIM ycI0BrUEM pealn3aiiuil TaHHOK MPOrpaMMBbl SIBIISIETCS] CTPEMIICHHE PAa3BHUTh
y oOydarouuxcsi yMeHue camoctositenibHo paborats, MUKT-komnereHmu, a Takxe
COBEPUICHCTBOBATH HABbIKM OTCTAaUBAaHUSI COOCTBEHHON MO3UIIMHU I10 ONPENEIEHHOMY
BOIIPOCY.
Hesn kypca:
® 3HAKOMCTBO YYAalMXCS C BAXKHEHITMMH METOAAMHU IPUMEHEHUsT (GPU3NUECKUX 3HAHUH Ha
IIPAKTHUKE;
e (QopmHupoBaHUE IETOCTHON €CTECTBEHHOHAYYHON KapTUHbBI MUpa yJallluXcsl.
3agaum Kypca:
® pa3BHUTHE ITO3HABATEIBHOIO MHTEPECA, NHTEIUIEKTYAJIBHBIX U TBOPYECKHUX
CIIOCOOHOCTEIyUaIIKXCsl B MPOIECCE CAMOCTOSTENBHOIO TPUOOPETEHNUS 3HAHUH C
UCIOJIb30BAaHUEM Pa3IMYHbIX UCTOYHUKOB HH(OpMaIH;
® [IOBbIIIEHUE UTHPOPMAITMOHHON, KOMMYHUKATUBHOM, SKOJIOTUYECKOHN KYJIbTYpPBI, OIbITA
CaMOCTOSITCILHOM JIEITEILHOCTH;
® COBEpPIIECHCTBOBAaHME YMEHUI U HaBBIKOB B XOJI€ BBIIIOJHEHUS IPOTpaMMBbl Kypca
(BBINIOJIHEHUE TAaOOPATOPHBIX padoT, U3y4eHHUs, 0TOOPA U CUCTEMATU3alluN HH(OpMAIIIH,
MOJrOTOBKA pedepara, Mpe3eHTaIuN);
® OBJAJICHUE y4YalllUMUCS 3HAHUSIMHU O COBPEMEHHON HAyYHOW KapTUHE MMPA, O IIUPOKUX
BO3MOXHOCTSIX IPUMEHEHUs (PU3UUECKUX 3aKOHOB;
® BOCIIMTaHHUS HABBIKOB COTPYIHUYECTBA B MIPOLIECCE COBMECTHOM pabOTHI;
® OCO3HaHHBIN BBIOOP MPODUIBLHOTO 00YUEHHUS.

OO0masi XapakTepuCTHKA MPOrPaMMBbI BHEYPOYHOM 1eATEJbHOCTH «PU3HKA BOKPYI HAC»

[Tporpamma «®Pu3nKka BOKPYT HAC» OTHOCHUTCS K OOMIEHHTEIUIEKTYATbHOMY HAIPaBICHHUIO
BHEYPOUHOI J1eATETHHOCTH.

[Tporpamma coaepKHT, C OTHOW CTOPOHBI, MaTepHal 1Mo 0ojiee yriryoIEHHOMY U3YUESHUIO
M3JIaraeMoro B IIKOJBHOU MporpaMMe U30paHHOTO pasjiena, ¢ APYroi — mpeanoiaraetT u3y4eHue
TaKHUX BOMPOCOB (DU3UKHU, KOTOPHIE HE BXOJAT B IHIKOJBHBIA KYpC, HO MOBBIIIAIOT HAAEKHOCTD
3HAHW, YIIPOIIAIOT TOHUMaHUe U YCBOCHHE y4eOHOW HH(OpPMAILIUY HA CIIEAYIOLIEH CTyIeH!
00y4enwust. [Iporpamma mo3BoJIsI€T OCYIIECTBIATH IBPUCTHUYCCKHE TTPOOBI M CPOPMUPOBATH
NPAaKTUYECKYIO IeATEIbHOCTD MIKOJIBHUKOB B H3y4aeMoi 00JacTi 3HAHHA.



Pa3BépThIBaHME CcONlepKaHMsI 3HAHUI B IPOrpaMMe CTPYKTYPUPOBAHO TaKUM 00pazoM, YTO
U3y4eHHE BCeX MOCIEYIOIUX TEM 00eCIeUnBaeTCs MPEAbIIYIIMMHU, a MEX/y YACTHBIMU U
O0OLIMMU 3HAHUSAMU NPOCIIEKUBAIOTCS CBSI3U.

[Tporpamma cocTouT U3 4 10CTaTOYHO CAMOCTOSITENIbHBIX TEMaTUYECKUX MOIYJIEH.
MonaynbHast CTPYKTypa Kypcea, 1uddhepeHInpoBaHHOCTh 3aJaHHii TO3BOJISIIOT BAPHHPOBATH
coJiepKaHue Kypca B COOTBETCTBUU C OCOOCHHOCTSAMHU YYEHUYECKOIO0 KOHTUHI€HTa (COCTaB
y4eOHOI IpyMIbl, YPOBEHb 3HAHHA, 00YUAIOIIUXCs ), HATHYUS 000pYIOBAHUSI.

JlocTrkeHne colMaibHO-TIICUXOIOTNYECKUX LieJed obecneunBaeTcs OopraHusanueil padboTsl B
MalblXx Tpynnax. KoJuleKTWBHAs NeATENbHOCTh TO3BOJIIET Pa3BHBATh y OOYYarOIIUXCS
KOMMYHHKAaTHBHbIE KadyecTBa. BbINONHEHME Ipynmoll NpakTUYeCKHUX 3aJaHui oOecrednBaeT
pean3alyio OCHOBHBIX IOJIOXKEHUH MeTojna Maiblx rpynn. CocTaB ManiblX IPYNI MOXKET
MEHSIETCSl NpPH MEepexofe K M3YYEHUIO CIEAYIOLIEro MoAyns. OTo obecrieduBaeT Oojee
YCIIEHIHYIO colManu3anuio ooydatonuxcs. [IpoexTHas 1esTeNbHOCTh MPEeyCMaTPUBACT MOUCK
HEoO0XouMoW HejmocTaroue MHpOpMalMU B SHUMKIONEAMSX, CIPABOYHUKAX, HAYyYHO-
HONYJIIPHOM JuTeparype, B IHTepHeTe u np.

OOyuaromiasi ~ 1eATENbHOCTh  Ielarora  3akJIo4yaeTrcss B CO3/laHUM  OpraHU3alMOHHO-
[earornyeckux YCJIOBUM Ul y4eOHO-II03HABATEIbHON JEATEIIbHOCTH YYEHUKOB, B OKa3aHUU
UM  TeJarorn4eckod  MHOJAEPKKM M METOJUYECKOM  MoMolIM,  00eCHeuyMBaroIuX
rapaHTUPOBAHHOE PEIICHHUE TUJAKTHYECKUX, Pa3BUBAIOIINX U BOCIIMTATEIIBHBIX 3a1a4.

®dusnka - SKCIIEpUMEHTAJIbHAs HayKa, U3y4arollasi IPUPOAHbIE SIBJICHHS OIBITHBIM ITyTEM.
[TocTpoerneM TeopeTHIecKux Moienel (Gpu3nKa gaeT 00bsICHEHHE HAOII0aeMbIX SBIICHHM,
bopmynupyeT Gpu3nUecKue 3aKOHbI, IPECKa3bIBAECT HOBBIE SIBICHUS, CO3AE€T OCHOBY JUIS
IIPUMEHEHHUsI OTKPBITBIX 3aKOHOB IIPUPOJIBI B 4EJIOBEYECKOM ITpakTuke. [loaromy npu
OpraHu3alUK 3aHATUH 110 BHEYPOUHOU AEATENIbHOCTH O0JIBIIOE BHUMAHUE YAEIACTCS
HKCIIEPUMEHTAIbHBIM METOJIaM MCCIIEA0BAHUS, YTOOBI Pa3BUBATh y 00Yy4aIOINXCsl HABBIKU
y4eOHOI, MPOEKTHO-UCCIEI0BATENbCKOM U TBOPUECKOH e TETbHOCTH.

MexxnpeaAMeTHbIE€ CBSI3H, peaIl3yeMbIe TPOrpaMMOM BHEYPOUHOH JeITeNbHOCTH «DPu3nka
BOKPYT Hacy:

Maremaruka: rpaduka, peleHue 3a1ay, NPOLeHTHI.

buonorus: ;xuBble OpraHu3Mbl, OMOJIOTUYECKAs ONTHKA, KIeTKa, Ouocdepa.

XUMUS: COCTaB U CTPOEHHUE BEIIECTBA.

['eorpadusi: METOIbI U3YUYESHHS KIIMMAaTanu HEAP 3eMIIH, aTMOC(EpHI.

DKOJIOTHS: 3arpsi3HEHHE aTMOC(hEPhI, SKOJTOTUUECKHUE MPOIECCHI, MAPHUKOBBIN 3D PEKT,

6uocdepa.

1. Onucanue MecTa y4eOHOI0 NMpeaMeTa B y4eOHOM ILIaHe
B yue6nom minane MOV «Oxkta6pbckas COLLD Ha BHEYpOUHYIO ESTENbHOCTh MO (PU3HKE
B 10-11- x xmaccax BeimeneH 1 yac B Hememto. CorylacHO KalleHIapHOro rpaduka Ha
2021/2022 npenycmotpeHo 34 yuebnble Hepenu. Cpok peanu3any nmporpaMmsl — 1 rog.
Hanpapnenue BHEYpOUHO NeSTEIBHOCTH- OOLIENHTENIIEKTyalIbHOE.

2. Conepixanue y4eOHOro Kypca
ConepxxaHue Kypca KadeCTBEHHO OTIHuYaeTcss oT Oa3oBoro kypca ¢usuxu. Ha ypoxax
3aKOHBI (DM3UKU PAacCMaTPHUBAIOTCS B OCHOBHOM Ha HEXHMBBIX 00bekTax. OIHAKO OYeHb
Ba)XHO, 4YTOOBl y Y4YalIUXCs IIOCTENEHHO CKJIAJbIBAJIUCh YOSKIEHHS B TOM, 4TO,
IPUYMHHO-CJIEICTBEHHAs CBS3b ABJICHUN MMEET BCEOOIINH XapaKkTep U YTO, BCE SIBICHUS,
IIPOUCXOAIINE B OKPYXKAIOIIEM HAaC MHUpE, B3aUMOCBs3aHbl. B Kypce paccMarpuBaroTcs
BOINPOCHI, HAIIPABJICHHBIE Ha pa3BUTHE HHTEpeca K (U3MKe, K SKCHEPUMEHTAIbHON
JeSITebHOCTH, (POPMUPOBAHHE YMEHUHN paboTaTh CO CIpaBOYHOMU JHuTEeparypoid. Bo Bpems
uzyueHust kypca «®Pusnka BOKpYr Hac» pedAra IMOJydyarOT BO3MOKHOCTb INPOBOAMTH



UCCIIEIOBATEIbCKUI MPOEKT Mo Jr0O00My M3 BbIOpaHHBIX HampaBieHUil. Ha HTOTrOBBIX
3aHATUAX 00yYarolUecs BHICTYNAIOT U 3AILUIIAI0T CBOM IPOEKT.

DJIeKTPOMAarHUTHbIE SIBJIEHUA — 8 yacoB

DIIeKTpOCTaTUYECKUE 3apAibl. BBITOBBIE A5IeKTPONIPUOOpPHI. JJoMaIHss AIEKTPOIIPOBOAKA.
TexHuka 6€301aCHOCTH MpU PabOTe ¢ «OBITOBBIM JIEKTPUUECTBOMY». 3HAKOMCTBO C
paboTOM MHAMKATOPHOU OTBEPTKOM, JIEKTPUUECKUM TECTEPOM; UCCIIETOBAHUE
KBapTHUPHOM IIPOBOJKH HA M0KAPOONACHOCTh, COCTABICHNE TPUHUUITNAIBHON 1
MOHT)KHOM CXEMBI JJIEKTPOIPOBOJIKH, OCHOBHI 3JIEMEHTAPHOTO PEMOHTA OBITOBBIX
ANEKTPONpUOOPOB. DIEKTPUUYECKUE CBOMCTBA Tella YeTIOBEKa.
buoanexrpruuectBo.DoTOpPEUENTOPHI., JIEKTPOPELIEHTOPHI, BHO3JIEKTPUYECTBO CHA.
MarsauTtHoe 1osie 1 )KUBble OpraHu3Mbl. Mcroab30BaHue MarHuToB B OBITY.
Hcnonb3oBaHne MaruuTa Kak MeTaIouCKaTelIs.

Panuno. TeneBunenue. BiusiHue 31€KTpOMarHUTHOTO U3yYEHUs HA dKUBOM OpraHU3M.
HccenoBanre MHTEHCUBHOCTH JICKTPOMArHUTHOTO U3JIYUCHUS DJICKTPOOBITOBBIX
prOOPOB C MOMOIIBIO PEHTTEHOBCKOM MIICHKH.

Mexann4deckue Ko1e0aHUs U BOJIHBI - 2 yaca

Mexanudeckue xonebanus u yenosek. [Iporcxoxnenue 6uopurmo. Cepaie 1 3ByKH,
COIIPOBOKIAIOIIME paboTy cepaLa U JeTKUX, uX 3anuch. CTeTockonu HOHEHJOCKOII.
BricTykuBaHMe — KaK OJMH U3 CIIOCOOOB OMPEICICHUS Pa3MEePOB BHYTPEHHUX OPTaHOB H
UX COCTOSIHUSI.

3BYK KaK CpeJCTBO BOCIIPHUATHA U nepenaun nHpopmanuu. Oprad ciayxa. Obmactb
CIIBIIIMMOCTH 3BYKa. ['0510cOBOI1 anmapar uenoBeka. XapaKTepUCTHKH T0JIOCa YeTIOBEKa.
VYnbTpa3Byk u HHPpa3ByK. Pu3ndeckre OCHOBBI YIbTPa3ByKOBOTO UCCIICIOBAHUS
4eJI0BeKa. 3BYKHU MPUPO/IBI.

TennoBble ABJIeHNA - 9 yacos

Bune! tennonepenaun B ObiTy. Juddysus. Kunenne. Bonpocs! 6€301macHOCTH B TEMIOBBIX
nporeccax. CrnocoObl U3MEpeHUs: TemnepaTypbl. TepMoperynaropsl. 3HauyeHUE IBeTa
Uist  opopMIIeHHsI OBITOBBIX TNPUOOPOB, MOCYABI; MpOBepKa pabOThl BEHTUIISILINY;
apoMaTH3alus IIOMEIIEHUs, W3TOTOBIEHUE BOJIOCSHOIO rurpomerpa. HacolmeHHsIH,
HEHACBIIEHHbIN nap. BiaakHoCTh. 3HaUE€HUE TEeMIIEpaTypHOI'O PEKMMa M BIAXXHOCTU AJIs
KU3HEJEATEIIBHOCTH YEJIOBEKA.

Onruyeckue siBjaeHus1 -13 yacoB

®oromerpusa. CBETOBOM IOTOK. 3aKOHBI OCBEIIEHHOCTH. 3aKOHBI T'€OMETPUYECKOMN
ontuku. 3epkano. IlocTpoenue n300pakeHUs] B MJIOCKOM 3€pKaje U B CHUCTEME 3epKall.
Tonkas &MH3a: HaxOXAeHHE OOBEKTa TO XOoAy Jjaydei. Dopmyna TOHKOW JTHH3HI.
Crpoenue riasza yenoBeka. Pu3nueckue OCHOBBI 3peHHs desnoBeka. JledekTrl 3peHus
U crnocobbl UX wucnpasieHus. Pacuer mnapaMeTpoB JIMH3BI U H300pa)KeHUs.
CnekTpanbHas M »HHEpreTuyeckas 4YyBCTBUTENBHOCTh rja3za. llonHoe BHyTpeHHEe
otpaxkenne. BomHoBast ontuka. Jlucmepcusi ceera. urepdepennmst n nudpakmus cBera.
CBeTOoBBIC SABJICHUS B IPUPOJIE.

3ammTa npoekToB — 2 yaca

BHeypouHnast gedTenbHOCTh IpefnonaraeT OOJBIIYI0  CaMOCTOATENbHYIO paldoTy
yuamuxcs. TeopeTnueckuii Marepuan JOJDKEH ObITh HEpa3pbIBHO CBsA3aH ¢ mpakTHkou. [lpu
noadope AMIAKTHYECKOI0 MaTepHaja UCIOJIb30BaTh 3aJaHus BCEX BHJOB M ypOoBHeH. Bce
NpakTU4YecKue padoThl  MPOBOJATCA O3 yKa3aHMil K pabore, yTOOBI BBHINOJHEHHE 33aJaHUN



OBUIO TBOPUECKUM TpolieccoM. B cirydae 3arpyaHeHUE HEOOXOIUM MHIUBUAYaATbHBIA MOIXO,
KOTOPBIH 3aKIIF0YAeTCsl B UCHOJIb30BAHUN KPATKOIO MM NOAPOOHOro onucanus padbotsl. O0bEM
MaTepuala U3y4aeMbIX TEM 3aHATHM M KOJMYECTBO OTBEACHHBIX HA ATO YaCOB OINPEIEIAETCS

CaMHM YUHUTCIICM.

[Tpuemsl 1 MeTOIBI PaOOTHI, KOTOPBIE MJIAHUPYIOTCS NP PEATU3AUH TPOrPAMMBI:
-CaMOCTOATEIbHbIE PA0OTHI C UCTOUHUKAMU HH(OPMaLINU;
-YCTHBIC COOOIEHUS yUAIINXCS C TIOCICIYIOIICH TUCKYCCHEH;

-OBPUCTHYECCKHUEC 6CCGIIBI;

-3JICMCHTBI UTPOBBIX TCXHOHOFHﬁ;
-BBIIIOJIHEHUEC SKCIICPUMCHTAJIBHBIX U IIPAKTHYCCKHUX pa60T I10 TCIJIOTCE,

OIITHKC;

-pa60Ta C IMJAKTUYCCKHUM MaTCpruaIoM;
-CaMOKOHTPOJIb YJalllTUMHUCA CBOUX 3HAHUI 110 BOIpocCaM i1 TTOBTOPCHUA.

3. IIporpamMmmMHoe 1 y4eOHO-MeTOAUYECKOe oDecTiedeHne

y4eOHUuK
(aBTOp,
Ha3BaHUe, roj
H3IaHUA,
U3/1aTeJIbCTBO)

ITeuaTHbIEe MOCOOUA

(G2l >N

Jluteparypa
1. borganos K.1O. «®u3uk B roctsax y 6uonora» M, Hayka,

1986;

2. Kabapaun O.® «Bueypounas pabota no ¢pusuke» M,

[Tpoceemenne 1983,

3. Ilepenbman «3anumartenbHas ¢pusuka» 1-3 yacte M, Hayka

1980;

. Tapacos JI.B ®usuka B npupoae M, [Ipocsemenne 1988;

. Cmupnos A.Il., 3axapos O.B. Becénbrii 0an u BAyMUYNBBIN
ypok: duznueckue 3a4a4u ¢ IMPUUIECKUMHU YCIOBUSIMHU. - M.:
Kpyrozop, 1994;

6. Yconbuen A.Il. 3anaun no ¢pusnke Ha OCHOBAaHUH

JUTEpPaTypHBIX CIOKETOB. - EkarepunOypr: Y-®akropus,
2003;

7. EnoxoBuu A.C. CripaBOYHUK 10 (PU3UKE U TEXHUKE. - M.:

[Ipoceemenue, 2006;

8. «Ilo3Haii camoro cebs» / bubmmoreka «IlepBoe ceHTIOps»

cepust «®uznkax» Boiryck Ne26 2009;

9. Kuxonn U.K. Pacckassl o ¢pusnke u ¢pusmnkax / bubnmoreuxa

«KBanTy. B 53. M.: Hayka; 1. pea. ¢us.-mat. iut., 1986;

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

11. Mapos M.41. I1nanerst ConHeunoii cucremsl. — M. Hayka,
2011,

12. Tut Tom Hayunbie 3a0aBbl. @u3uKa: ONBITHL, HOKYCH U
pa3BieueHus: nep. ¢ gp. - M.: ACT: Acrpens, 2007,

13. Yokep k. ®usnueckuit peitepsepk. - M.: Mup, 1979.

14. JleonoBuu A.A. ®usndeckuii kaneigockorn. - M.: bropo
KBanTywm, 1994;

15. Apaxensn M.K., Baitamreitn JI.W. Dnektpo6e30nacHOCTb
B KWJIBIX 3J1aHUAX.- M.: OHeproatomusaat 1983;

16. Tynpunnckuit M.E. CO0OpHUK KadecTBEHHBIX 3a/1a4 1O
¢usuke. M.: «[Ipocsemienue» 1965;

17. ¥O¢anosa N.JI. 3anumarensHble Beuepa o (hu3nke B
cpennent mkoisie. M. «IIpocsemenney, 1990.




pabouasn 1.B.®. llIunoBPaboyas TeTpaapb 11 MpOBeIEeHUs 1a00paTOPHBIX
TeTpaib, pabot 9 knacc. — M.: [Ipoceemenue , 2007
TeTpaau JJ 2. B.A. Kacesnos, B.A. Koposun Terpanp a1 1a0opaTopHbIX
Jadoparopubix | padot 10 xmacc — M.: [Ipoda, 2008
padort 3. B.A. Kacesnos, B.A. Koposun Terpanp a1 1abopaTopHbIX
pabot 11 kmacc — M.: JIpoda, 2008
auaakTuyeckue | Kaprouku-3agaHust Ui BBITOJHEHUS MPAaKTHYECKUX paboT./
MaTepHuaJbl B.®. Ilunos— M.: IIpoceemenue , 2002.
Pazpgatounsrit marepuan mo ¢usuke / YmakoBa M.A. — M.:
IIpoceenienue , 1990.
Metoauveckue | TemaTuuyeckue MPE3CHTALMUIIO  COACPKAHUIO  MPOTPaMMBbI
MaTepuaIbl BHEYPOUHOMU jiesiTesibHOCTH «Du3nka BOKPYT HAC
Texnuueckue cpeacrBa | Komnbrorep ¢ BbixogoM B MHTepHET, MyJIbTUMEIUWHBIN
o0y4eHuUs IIPOEKTOP.

Kommnektsl  yueOHO-mabopatopHoro  obopyaoBaHHe ISt
IIPOBEJICHUS] IPAKTUYECKUX padoT.

Harasiganie mocooust

TaOnuipl, MakeTbl, ACHCTBYIOLIME MOJEIH, II€YaTHbIE U
WHTEPAKTUBHBIC IJIAKATHI 110 M3y4aeMbIM TEMaM

HHTEPHET-
pecypchbl

bubnmnoreka — Bc€ no npeamery «Duzukan.
http://www.proshkolu.ru

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

Enunas xosutekuus 1udpoBbiX 00pa30BaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru

HuTepecHble MaTepralibl K ypokaMm (DPU3HMKH [0 TEMaM;
HarJsIHbIe TocoOus K ypokam. http://class-fizika.narod.ru
Ludposeie oOpa3zoBartenbHbIe pecypchl. http://www.openclass.ru
OnekTpoHHbIe yueOHHKH 10 pusuke. http://www.fizika.ru

npouue
(auckmn, 3.
nmocooust u
T.IL.)

Hudposbie 0OpazoBaTe/ibHbIE PeCypChl:

Cepus nuckoB DVD: MynbstumenuitHoe ydeOHOE mocoOue
«Harnsanas ¢puzuka»

Cepus nuckoB DVD: COopHUK 1€MOHCTPALITOHHBIX OIBITOB IS
cpenHeit  obmeoOpazoBatenbHOM — mkombl  «llIkonbHBII
¢usnueckuit skcriepuMeHT» / COBpPEMEHHBI T'yMaHUTapHBIN
yausepcutet 2006

Cepus auckoB DVD:«Quuukionenus atoma» / 'ockapnoparus
«Pocatomy, 2012

Huck «Atom Ha ciuyxOe uenoBeky» I'ockapmoparus
«Pocatomy, 2001

O6opynoBanne «Todku pocTay

4. TlmanupyemMble pe3yJibTaThl OCBOCHUSI Y4eOHOr0 mpeaMeTa, Kypca

[TnanupyemMsble pe3ynbTaThl OCBOEHHS POrpaMMbl HalPaBJIE€Hbl HA Pa3BUTHE YHUBEPCAIbHBIX
yueOHBIX JeWCcTBUM, yueOHOM 1 obuenonb3oBarenbckoit MK T-komnereHTHOCTH 00yyaronmxcs,
OTIBITA IPOEKTHOH J1eATeTbHOCTH, HAaBBIKOB pabOThI ¢ MH(OPMAITHEH.

JInuHOCTHBIE:



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/

ChopMupoBaHHOCTH MMO3HABATEIBHBIX WHTEPECOB K MPAKTUYECKON M MPOEKTHOW JESITeIbHOCTU
U OCHOB COIMAJIbHO-KPHUTUYECKOTO MBINUICHUST Ha OCHOBE PAa3BHTHSl HMHTEIUICKTYAIbHBIX WU
TBOPYECKHUX CIIOCOOHOCTEN yJaruxcs;

YOexIeHHOCTh B BO3MOXKHOCTH IIO3HAHHS MPHPOJBI, B HEOOXOIUMOCTH Pa3yMHOTO
UCTIOJIB30BaHUS IOCTHIKCHUH HAyKH U TEXHOJIOTUH JUTSl JATbHEHINET0 Pa3BUTHS 4€JI0BEYECKOTO
oOmIeHus, yBaK€HHE K TBOpIIAM HAyKH M TEXHUKH, OTHOIIEHHE K (PU3UKE KaK K SIEMEHTY
00IIeYeIOBEUECKON KYIbTYPHI;

CaMOCTOSTEIPHOCTD B MPUOOPETEHUH HOBBIX 3HAHWW M NMPAKTHUYECKUX YMEHUN MOHUMAHHH UX
3HAYCHUA I HaﬂbHeﬁIﬂeI‘o HU3YyUCHUA CCTCCTBCHHBIX NUCHUILINH,

MotuBanusi  00pa3oBaTeNbHONM  NEATEIBHOCTH  IIKOJIBHUKOB Ha  OCHOBE JIMYHOCTHO-
OPUEHTHUPOBAHHOTO TTOX0/1a;

YMCHHUHN OHNPCACTIATh T'PAHUIIbL CO6CTB€HHOF0 3HAaHUA W HC3HAHHA, pPa3BUTUU CHOCO6HOCTI/I K
caMooIlleHKe (OIEHWBaTh COOCTBEHHYIO YUeOHYIO JCSITENbHOCTh: CBOM  JIOCTHDKCHUS,
CaMOCTOSITENIbHOCTh, MHUIIUATHUBY, OTBETCTBEHHOCTb, IIPUYHUHBI HEY/au ),

@opMHUpOBaHHE LIEHHOCTHBIX OTHOLIEHUH AOYI K APYry, YYMTENI0, aBTOpPaM OTKPBITHUA H
U300peTeHMH, pe3yabTaTaM 00yICHHS.

c(OPMHUPOBAHHOCTH KOMMYHHMKATHBHOM KOMIICTEHTHOCTH B OOIICHWU M COTPYJAHUYECTBE CO
CBCPCTHUKAMU U YUUTCIICM;

ycBoeHnn TB mpu mnpoBeneHHM NPaKTUYECKUX pPaboT, cHOPMUPOBAHHOCTH OEPEIKHOTO
OTHOILIEHHSI K IIKOJILHOMY 000pY/I0BaHUIO.

MeranpeamerHblie:
B cdepe pecyviamusnbixyHuBepcallbHbIX YU€OHBIX IEHCTBUI!
OBnaneBarb HaBBIKAMH CaMOCTOSITEJIBHOTO TPHOOPETEHUsT HOBBIX 3HAHUM, OpraHu3aluu

y4eOHOM JesATeTbHOCTH, TOCTaHOBKA IIeJeil, TUIAHUPOBAHUS, CAMOKOHTPOJISI M OIICHKHU
pe3yJIbTaTOB CBOEH IEATEIIBHOCTH, YMEHUSMHU MPEIBUAECTH BO3MOXHBIE PE3YJIbTAThl CBOUX
JIEHCTBUI;

[TonumMate pa3nmuuus MEXIy HUCXOIHBIMU (aKkTaMW M THUIOTE3aMH JId HX OOBSCHEHUS,
TEOPETHUYECKUMHU MOJIEISIMA U pPEabHBIMH  OOBEKTaMH, OBJIAJIEBaTh YHUBEPCATbHBIMU
y4eOHBIMU JCHCTBUSAMH Ha TpUMEpax THUIOTE3 JId OOBSICHEHUS H3BECTHBIX (DAKTOB U
HKCMEPUMEHTAIbHONW MPOBEPKH BBIIBUTAEMBIX THIIOTE3, Pa3pabOTKU TEOPETUUYECKUX MOJenen
IIPOLECCOB WJIH SIBJICHU;

B cdepe nosnasamenvubixyHuBepCcanbHBIX YICOHBIX JICHUCTBUI:

®opmMupoBaTh yMEHHUs BOCIPUHUMATh, IepepadaThiBaTh M MPEACTaBIAThH HHPOPMAIUIO B
CIIOBECHOU, OOpa3HOi, CHUMBOJMYECKOH Qopmax, aHaTu3UpoBaTh U MepepadaThiBaTh
MOJyYEHHYI0 HH(POPMAIUIO B COOTBETCTBUU C IMOCTABJICHHBIMH 33/1a4aMU, BBIIEISATH OCHOBHOE
co/iepaHuE€ NPOYUTAHHOTO TEKCTa, HaXOAUTh B HEM OTBETHl Ha IOCTaBJIEHHBIE BOIPOCHI U
W3JIaraTh €ro;

BBIJIBUTATh TUIIOTE3bI, OCYIIECTBISATH UX MMPOBEPKY, MOIH30BATHCS OMOIMOTEUHBIMH KaTaIOTaMH,
CHEIUAbHBIMY CIPAaBOYHUKAMH, YHUBEPCATLHBIMH DHIIMKIONEAUSIMH JIJIs TOMCcKa MHGOpMaIuu
00 0OBeKTax.

[IproOperaTh OMBIT CAaMOCTOSITENFHOTO TIOWMCKA, aHanmu3a MW orbopa wuHPOpMAIUU C
WCIIONIb30BAaHUEM DPA3JIMYHBIX HCTOYHUKOB, M HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTHHA IS
pelleHus Mo3HaBaTebHbIX 33/1a4;

OcBauBaTh TpUEMbI JCHCTBUI B HECTaHAAPTHBIX CUTYAlUSX, OBJIAJEBATh IBPUCTUYCCKUMU
METOJIaMU pelIeHHs TPoOIeM



B cdepe kommynuxamusnuixyHuBepcabHbIX YU€OHBIX IEHCTBUI:
Pa3BuBaTh MOHOJIOTMUECKYIO W JUAJIOTHYECKYIO peYb, YMETh BBIPAXKaThb CBOU MBICIH H

CIOCOOHOCTH BBICIYIIMBAaTh COOECEHUKA, IMOHMMAaTh €ro TOYKY 3pEHHs, NpPU3HABaTh IPABO
JIpYroro 4ejoBeKa Ha €ro TOYKY 3peHus, IPU3HABATh IIPABO APYroro 4ea0BeKa Ha MHOE MHEHUE;
@opMupoBaTh yMEHHUSI pabOTaTh B TPYIIE C BBHIIOJHEHHEM PA3JIMYHBIX COIMAJIBHBIX POJIEH,
HPEICTaBIATh U OTCTAUBATh CBOU B3IVIAbI M YOEXKIEHUS, BECTH TUCKYCCHIO.

IIpenmeTtHbIe:

@®opMHPOBaThH MPEACTABICHUS O 3aKOHOMEPHOM CBS3M U TIO3HAHUS MPUPOJIBI, 00 00BEKTUBHOCTH
HAY4YHOTO 3HAHMs; O CUCTEMOOOpasyroled ponu (GpU3MKKU AT Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOIHH; O HAydYHOM MMPOBO33PEHHM KaK pe3ysbTaTe M3y4eHHsS OCHOB
CTPOCHUS MaTepuu U PyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopMupOoBaTh MEPBOHAYAIIbHBIC MPEACTaBICHUS O (GU3NYECKON CYIIHOCTU SIBJICHUH NPHUPOJIBI
(MGX&HI/I‘ICCKI/IX, TCIIOBBIX, DJICKTPOMAIrHUTHBIX H KBaHTOBI)IX), BUJaX MaTCpuun (BGHIGCTBO u
10JI€), ABMKEHUH KaK CIIOCO0€e CYIECTBOBAaHUS MAaTE€PUH; YCBaUBaTh OCHOBHBIE UJIEM MEXAHUKH,
ATOMHO-MOJICKYJISIDHOTO YYEHHUS O CTPOCHHU BEIIECTBA, JJIEMEHTOB JJIEKTPOJUHAMUKUA U
KBAHTOBOM (PM3HMKH; OBJIAEBaTh OHATUIHHBIM alllapaTOM M CUMBOJUYECKUM S3bIKOM (PU3HKH;
[TproOperaTh OMBIT NMPUMCHEHHS HAYYHBIX METOJIOB MO3HAHUS, HAOMIONCHUS (HU3HUSCKUX
ﬂBHeHHﬁ, IMPOCTBIX 3KCIICPHUMCHTAJIbHBIX HCCHGHOB&HHﬁ, IMpsAMBIX U KOCBCHHBIX I/IBMepeHI/If/'I C
UCIOJIb30BAaHUEM  AHAJIOIOBBIX U IM(POBBIX HU3MEPHUTEIbHBIX MPUOOPOB; IMOHUMATh
HEM30€KHOCTH IMOTPEITHOCTH JFOOBIX N3MEPEHHIA;

Oco3HaBaTh HEOOXOAMMOCTh TPHUMEHEHHUS JOCTWKEHMH (U3MKM UM TEXHOJOTHH  ams
paLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

OmmageBaTh OCHOBaMH O€30MACHOTO HWCIIOJNIB30BAHMS E€CTECTBEHHBIX M  HMCKYCCTBEHHBIX
SJICKTPUYCCKUX W MArHUTHBIX HOJ'IGI\/'I, OJICKTPOMArHMTHBIX W 3BYKOBBIX BOJIH, €CCTCCTBCHHBIX U
UCKYCCTBEHHBIX HOHHU3UPYIOIIMX M3ITy4eHUH BO H30€KaHME HX BPETHOIO BO3JIEHCTBHS Ha
OKPY’KaIONIYIO CpeIy M OpTaHu3M YelIOBEKa,

Pa3BuBaTh yMeHUE IUIAHUPOBaTh B TOBCEIHEBHOM >KU3HU CBOM JIEHCTBHS C NPUMEHEHHEM
NOJYYEHHBIX 3HAHUH MEXaHWMKH, 3JIEKTPOAMHAMHUKH, TEPMOJMHAMHMKH U TEIUIOBBIX SIBJIECHHUH C
1eJIbI0 COepEKEHNUs 3I0POBBS;

®opMHpOBaTh NPEACTABICHUS O HEPALMOHAJIBHOM HCIIOJIIb30BAaHUM TNPHPOJHBIX PECYpPCOB U
SHEPIUU, O 3arpsA3HEHUH OKPY)KAIOLIeH Cpeabl Kak CJIEeJCTBUM HECOBEPIIEHCTBA MALIMH U
MEXaHU3MOB.

IIpumepHoe TemaTHYEeCKOE IJIAHMPOBaAHUE Kypca “@u3nka BOKpPYr Hac”
10 kaacc(1 yac B Heaes110)

Ne | Tema KounyecTBO 4acoB JlabopaTopHbie
n/n padoTsI

1 ONEeKTPOMAarHUTHbIE SIBICHUS 8 1

2 | Mexanuyeckue KojaeOaHUsl M BOJTHBI 2

3 | TernoBeie siBICHUS 9 3

4 OnTuyeckue sIBICHUS 13 4

S) 3amuTa NpOEKTOB 2

Bcero 34 8




Ne

Tema 3ansaTusa

3aHATUS
/1
JJIeKTPOMArHUTHLIE siBJIeHUs (8 yacoB)

1 DNEKTpUUECKHE 3apsbl U )KUBbIE OPTaHU3MbL. BiHsHIE 3JeKTPUYECKOTO MO
HAa JKUBbIE OPTaHU3Mbl. BHO3JIEKTPHUECTBO.

2 JlabopaTopnasi pabora «OnpeeneHre CONpOTUBIIEHNS TKAHEN YETIOBEKa

3 [TpupoHbIE U NCKYCCTBEHHBIE JIEKTPUUECKHE TOKU.

4 HcTopus 3HEpreTUKU. DHEPIUsl JEKTPUUECKOT0 TOKA U €€ UCII0JIb30BAHMUE.

5 Kondepenuus «3nexkTpuyeckue ceT npoOiaeMbl U MePCHEKTUBLIL.
AJnbTepHAaTUBHBIE HCTOUHUKH SHEPTUN

6 MarnutHoe nose 3eMiu U ero BIUsSHUE Ha YelIOBeKa.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH HU3KOM 4acTOThl. PauoBOIHBI U YETIOBEK.

8 buonoruueckue cBoiicTBa 371€KTPOMArHUTHBIX BOJIH BBICOKON 4aCTOTHI.

Mexannuyeckue KoJe0aHus U BOJIHBI (2 yaca)

9 Konebanus u BomHbI B KUBBIX oprann3max.Konebanus u uenosek. buopurm.

10 3BYK KaK CpPeJICTBO BOCHIPUATHUS U NepeJaun HHpopMauu. YIIbTpa3ByK U
UHPaA3BYK.

TemnoBble siBjeHust (9 yacoB)

11 OHeprusg Tommsa. TennosHepreruka. BiausHue teMneparypHbIX yCIOBUN Ha
JKU3HD YeIIOBEKa.

12 JlabopaTropnasi padora «/3mMeHeHne TeMiiepaTyphl BEIIECTBA IIPH MEPEX0JIe C
TBEPJIOTO B razoo0pa3Hoe coctosiHue. IlocTpoenue rpaduka 3aBUCHMOCTH
TEMIEPATYPHI Te€JIa OT BPEMEHM.

13 TennoBoe 3arps3HeHne arMmocdepsl. Pemenue 3agay.

14 Bunp! Tpancniopra. [IpuMeHeHre pa3InyHbIX BUI0B TPAHCIIOPTA B HAIIEM
peruonHe. BiusHue paboThl TEMIOBBIX ABUraTeNel Ha SKOJOTHYECKUE
IIPOLIECCHI.

15 Kpyraslit cron: «M3MeHeHre kiumara - TapHUKOBBIN 3P QEKT U riodaibHoe
NOTEIUIEHUE KIIUMaTay.

16 TemoBble MPOLIECCHI B TEJE YEIOBEKA.

17 JlaGopaTopHnas paGora «OnpeneneHne ApIXaTelbHOro 00bEMa JIErKuX
YeJIoBeKa»

JlaGopaTopHnas pa6ora «OnpeseneHne 1aBIeHUs KPOBU YETIOBEKa»

18 Pemenue sxcriepuMeHTanbHbIX 3a1a4. (OcHoBHOE ypaBHeHrne MKT,
KOJINYECTBO BEIIECTBA)

19 Pemienune sxcriepuMeHTAIbHBIX 3aa4. (Y paBHEHUE COCTOSIHUA UI€aTbHOTO
ra3a. Bnaxxnocts Bo3ryxa)

OnTuveckue sisjienusi (14 yacon)

20 ®dotomerpusa. CBETOBOM MOTOK. 3aKOHBI OCBEIIEHHOCTH. JIabopaTtopHas paboTa
«Ornpenenenue ypoBHs OCBEIIEHHOCTH B KJIACCE»

21 HckyccTBEHHOE OCBellleHNE. BUabl 37IEKTPUUECKUX JIaMII.

22 3epkanbHOE U paccesHHOE (MU (dy3HOE) OTpAKEHHE CBETA.
OxcnepuMeHTalbHas padota: «[locTpoeHne n300paxkeHus B MIOCKOM
3epKaje».

23 DKcrepuMeHTanbHas padoTa: “MHOTOKpaTHOE N300paKeHUE TIpeaAMETa B




IUIOCKHX 3epKayax’”.

24 JIunzel. ['ma3 kak ontudeckas cucrema. JledekTsl 3peHus.

25 [TocTpoeHue n300pakeHHs B CUCTEME 3EpKall.

26 [Tone 3penus.

27 Crioco6b1 uctipaBieHust 1eQEKTOB 3PSHHUS.

28 JlabopaTopnasi padora: «Onpenenenre (GOKYCHOTO PaCCTOSIHUS U
ONTHUYECKOMN CUJIBI OUKOBY
Pemienune skcriepuMeHTaTBHBIX 3a/1a4.

29 CBeToBbI€ BIIEHUS B IpUpoJie (pagyra, MUpaxky, rajo).

30 OnrTryeckre WITIO3UN HAIIeTO 3PSHUSI.

31 buonorudeckas ontuka. (JKupble 3epkaia, raa3-TepMOMETp, PACTCHUS -
CBETOBO/IbI).

32 Kupoii cet. (CBeueHne MOPs, CBETALINECS OPraHU3MBI,
XEMUJIIOMUHECIEHIINS, ONOTIOMUHECTICHITHS).

33 DKoornyeckue mpoodiaemMsl 1 00ecTrieueHre yCTOMIuBOCTH Onocdepsl,
CBSI3aHHBIC C PACCESTHUEM U TIOTJIONCHHEM CBETA.

3amuTa npoexkToB (2 yaca)
34 3amnuTa nNpoeKTOB
35 3ammTa MpOeKTOB




