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AHHOTAIIUSA

Pabouas mporpamma BHEYpOUYHOW JesTeNbHOCTH «Mup GU3NKU» pearu3yeT OCHOBHYIO
o0pa3oBaTeNbHYI0 TPOTpaMMy CpeAaHero obOpaszoBanus .B mporpamme mpemnycMOTpeHBI
BO3MOXXHOCTH JJIsl Pa3BUTHUSI OCHOBHBIX BHUJIOB JEATEIHLHOCTH OOYYaIOIIUXCSI B COOTBETCTBUM C
UX BO3PACTHBIMU OCOOCHHOCTSMU.

B xozme wu3ydyeHuss [JaHHOrO Kypca, YdYalluecss HE TOJbKO YAOBJIETBOPAT CBOU
oOpa3oBaTenbHbIe MOTPEOHOCTH, HO W MOJy4YaT HABBIKM HCCIENOBATEIbCKOW IEsTEIbHOCTH,
MO3HAKOMSITCSI C METOJaMH HCClieZIoBaHUs B (U3MKe M OUOJIOrHHU, MOJIydyaT KpaTKue JaHHbBIE O
MEAWIIMHCKOW W Ouoyiormueckoil ammaparype. HaBblku, monmydeHHBIE Tpu paboTe ¢
U3MEPUTENIbHBIMU TPUOOpaMU, BBHIIIOJHEHUE MPAKTUYECKUX padOT M MOCTaHOBKA SKCIEPUMEHTA
OPUTOJATCA B JalbHEHIIEH HAay4YHO-TEXHUYECKOH nesTenbHOCTH. OOBSCHEHHE OTAEIbHBIX
MIPOLIECCOB, MPOUCXOIAIINX B )KUBBIX OPraHU3Max Ha OCHOBE (PM3NYECKUX 3aKOHOB IIOMOKET UM
YCTaHOBUTH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CYLIECTBYIOIME B XUBOW M HEXUBOH MpUpPOJE,
chopMUpyeT UHTEepeC He TOJIBKO K (PU3UKe, HO U K HAYKE B LIETIOM.

[TporpaMma Kypca HOCUT HPaKTUKO-OPUEHTUPOBAHHBIM XapakTep C 3JIEMEHTaMH Hay4yHO-
HCCJIE0BATENbCKON NIEATEIbHOCTH U MOCTPOEH C OMOPOM HA 3HAHUS U YMEHMS, MOJyYEHHbIE
YUaITUMHUCS PU U3yU4eHUN QUBUKH, XUMHUH, OUOJIOTHH.

Kypc “Mup ¢usuku ~ sBIsSeTCS HUHTETPUPOBAHHBIM U MPEANOIAraeT 3HAKOMCTBO C
OTIpeIeIEHHBIM aClIEKTOM 0a30BOW HAyKH - (M3WKW U HAIIPABICHUSIMH HCCIIEJOBAHUH, KOTOpPbIE
BO3HUKIIM Ha CThIKE (DU3HKU XUMHUH, OMOIOTHH, U 3KOJOTUU. OH CIOCOOCTBYIOT PACIIMPEHUIO
Kpyro3opa o0OydYaroIIMXcCs, NOAJAEPKAHUIO MHTEpeca K M3Y4YeHHIO (PU3MKKM M HalpaBjieH Ha
pelleHre JUYHOCTHO 3HAYMMBbIX JUIS YYEHHMKA NPUKIAIHBIX 337a4. BkitoueHue B mporpammy
BOIPOCOB, CBSI3aHHBIX C (DU3UKOW YEIOBEKa, MO3BOJUT Y4YalIMMCS MPOIABUHYTHCS MO MYyTH
MO3HAHUS CaMUX ceOs, JIydllle MOHATh IPUPOJY YEIOBEKA U €r0 BO3MOKHOCTEH.

ITosicHuTeIbHAS 3aNMUCKA

PabGouas mporpamma 1o BHEYpOUHOU NeATETbHOCTH «Mup (U3MKH » TpeaHazHayeHa IS
oOyyatomuxcst 10-11 kmaccoB u pa3paboTaHa Ha OCHOBE CIEAYIOIIMX HOPMATHBHBIX
JAOKYMEHTOB:

o @enepanbHoro 3akoHa "O06 obpazoBanuu B Poccuiickoit @enepamuu" ot 29.12.2012 N 273-
®3;

e mnpukaza MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®enepaunu ot 17 aexadps 2010
r. Ne 1897 «O6 yrBepxaeHUu (enaeparbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO o0uiero oopazoBaHus» (B pelakuuu mpukaza MunoOpHayku Poccun
ot 31 nexabps 2015 r. Ne 1577);

o mnpukaza MuHucrepcTBa 0Opa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne
413 «O06 ytBepxkaeHUHu (QeaepaabHOTO TOCYAAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
cpeaHero obmero oOpa3oBaHUS» €  HU3MEHEHUSIMH, YTBEPXKIEHHBIMH  IPHUKa3aMU
MunuctepcrBa oOpasoBanus U Hayku Poccuiickoit ®denepannn Nel645 ot 29.12.2014 r., Ne
1578 o1 31.12.2015 ., Ne 613 01 29.06.2017 1.

e KOHIEMINH TyXOBHO-HPABCTBEHHOI'O PA3BUTHUS M BOCIIUTAHUS JIMYHOCTHU TpakJaHUHA.

o CanlluH 2.4.2.2821-10 «CaHuTapHO-3MHUJIEMHOJIOTUYECKHE TpeOOBaHUS K YCIOBUSAM U
OopraHu3aIy 00y4deHus: B 00111e00pa30BaTEIbHBIX YUPEIKICHUAX»: TOCTAHOBJICHHS | TaBHOTO
rocyJapCTBEHHOTO caHuTapHoro Bpaya Poccuiickoit @denepannu ot 29 nexadps 2010 Ne 189.

e VYuebnoro mrana MKOY Hlakuuckoii CIL Ha 2024-2025 y4eOHsbIit ro.



AKTYyaJTbHOCTh JTaHHOW TPOTpaMMbl OOYCIIOBIIEHA €€ METO0JIOTHYECKOM 3HAYUMOCTHIO -
pasBUTHE Yy IUKOJBHUKOB MOTHBalMM K  m3ydyeHuto  ¢usuku. Kypc  umeer
€CTECTBEHHOHAYYHYIO HAMpaBJIE€HHOCTh OOIIEKYJIbTYpHOTO ypoBHS. Pusnka Kak Hayka o
HanOosiee OOLIMX 3aKOHAX MPHUPOJBI, BHICTYNAs B KayecTBE y4eOHOro IMpeaMeTa B IIKOJE,
BHOCHT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHI 00 okpyxkaromeMm mupe. OHa pacKpbIBaeT
pOJb HAyKd B OHKOHOMHYECKOM M KYyJbTYPHOM pa3BUTHH OOIIECTBA, CIOCOOCTBYET
(bOopMUPOBAHHIO COBPEMEHHOT'O HAYYHOI'O MUPOBO33PEHUS

®I'OC HOBOrO mMOKOJEHHS TpeOyeT HCIOIb30BaHUA B 00pa30BaTENbHOM IIpoIecce
METOJI0B M NPHEMOB IPOEKTHO-UCCIEI0BATEIbCKON ACATEIbHOCTH. BKiroueHue merona
IIPOEKTOB B OPraHU3alldI0 BHEYPOYHOM JAEATENIBHOCTH JA€T MHOIO0 NPEUMYILIECTB H
MIOJIOKUTENBHBIX PE3yabTaTOB. IIpoekTHas AesITeIbHOCTh AA€T BO3MOKHOCTh MHTETPUPOBAThH
TEOPETUYECKHE 3HAHUS U MPAKTUYECKUE HABBIKU, MPUOOPETaTh HABBIKM B3aUMOJICHCTBUS B
rpynmne. J[ns ydeHuKa MpOeKT- 3TO BO3MOXKHOCTh TBOPYECKH PACKPBITHCS, MPOSBHUTH CEOS
WHAUBUAYAIbHO WIN B KoJuleKTHBE. [IpoekT naér oOyvarommmes OnbIT MOMcKa nH(OpMaIuu,
NPAaKTUYECKOT0 MPUMEHEHHs OOYyYeHHs, CaMOpPA3BUTHS, CAMOpEAIM3allMd M caMOaHalu3a
CBOCH JesTeNbHOCTH. 3HAHUSA, YMEHUS U YHUBEPCAJIbHbIC yuyeOHbIE IEHCTBUS, HEOOXOAUMbIE
JUISL OPTaHU3ALMU TPOEKTHO-UCCIIEI0BATEIbCKON NESTEILHOCTH B MIKOJIE, B OyIyIIeM CTaHyT
OCHOBOM ISl OpraHu3alii Hay4HO-UCCIEA0BATENbCKON IEATEIbHOCTH B BBICHIMX U CPEIHUX
po(hecCHOHANBHBIX yUEOHBIX 3aBEACHUSIX, MO3BOJSAIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMU Ha
pBIHKE TpyZa U B 10001 chepe npodeccuoHaIbHOMN 1eITeIbHOCTH.

Heo6xoauMbIM ycI0BHEM pealin3alii JaHHOW POTPAMMBI SIBIISIETCS CTPEMIICHUE Pa3BUTh
y oOOydarlmuxcsi yMEHHE CaMOCTOATeNbHO padoraTh, HWKT-kommereHmuu, a TaKxke
COBEPILICHCTBOBATh HABBIKM OTCTaWBaHUS COOCTBEHHOW TO3WIMH TIO ONPEACIEHHOMY
BOIIPOCY.
Hesn kypca:
® 3HAKOMCTBO yYalIMXCs C BaKHEHIIMMH METOJIaMU MPUMEHEeHUs (PU3MUecKUX 3HAHUI Ha
IIPAKTHKE;
e (QopmupoBaHUE LIETOCTHON €CTECTBEHHOHAYYHON KapTUHbBI MUpa yJalluXcsl.
3agaum kypca:
® pa3BUTHE NIO3HABATEILHOTO MHTEPECA, MHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
yyalxcs B IPOLECCE CaMOCTOSATENBHOIO MPUOOpPETEHHs] 3HAHUM C HCIOJIb30BaHUEM
pa3IMYHBIX UCTOYHUKOB HH(POPMAIUH;
e T[IOBbIIIEHUE MHPOPMAIMOHHON, KOMMYHUKAaTUBHOM, SKOJIOIMUECKON KYyJIbTYphl, OMbITa

CaMOCTOSITCILHOM JIEITEILHOCTH;
® COBEpIICHCTBOBAaHME YMEHMII M HaBBIKOB B XOJE BBINOJHEHHS IPOrpaMMbl Kypca

(BBINIOJIHEHUE TAOOPAaTOPHBIX PadoT, U3ydeHHUs, 0TOOPA U CUCTEMATU3allui HH(OpMAIIIH,

MOJrOTOBKA pedepara, Mpe3eHTaIuN);
® OBJAJICHUE yYalllUMUCS 3HAHUAMU O COBPEMEHHON Hay4HOM KapTHMHE MHUpPA, O IIUPOKHUX

BO3MOXHOCTSIX IPUMEHEHUsI (PU3UUECKUX 3aKOHOB;
® BOCIIMTaHUS HABBIKOB COTPYIHUYECTBA B MIPOLIECCE COBMECTHOM pabOTHI;
® OCO3HaHHBIN BBIOOP MPODUIBLHOTO 00YUEHHUS.

O01mas xapakTepuMcTHKA POrPaMMbl BHEYPOUHOIi 1esiTe/IbHOCTH «Mup puznkm»

[Tporpamma «@Pu3nka BOKPYT HAC» OTHOCHUTCS K OOIIEMHTEIUIEKTYaJIbHOMY HAIlpaBJICHUIO
BHEYPOUYHOM 1€ATENBHOCTH.

[TporpaMmMa coIEp>KHUT, ¢ OJHOM CTOPOHBI, MaTepuan Mo Oosee yrIyOIEHHOMY H3YYEHUIO
U3J1araeMoro B IIKOJIbHOW MporpamMMme n30paHHOro pasjiena, ¢ Jpyroi — npearnoiaraeT u3yyeHue
TaKUX BOMPOCOB (PM3HMKH, KOTOPbIE HE BXOJAAT B IIKOJBHBIM KYpC, HO MOBBIMIAIOT HAIEKHOCTH
3HAaHUH, YNPOILIAIOT MOHMMAaHUE U YCBOEHHE yuyeOHOH MH(pOpMalMM Ha CIeayrolled CTyNeHu
oOyuenus. IIporpamMma mMoO3BOJISIET OCYIIECTBIATH AIBPUCTUYECKHE MPOOBI M CPOPMHUPOBATH
NPAaKTUYECKYIO IeATEIbHOCTD IIKOJIBHUKOB B M3y4aeMoi 00J1acTH 3HAHHHA.



Pa3BépThiBaHME cOoAep)KaHUs 3HAHUN B MpOrpamMMe CTPYKTYPUPOBAHO TaKUM 00pa3oM, uTO
U3y4eHHE BCEX MOCIEAYIOIUX TEM 00eCHeunBaeTCs MPEObIAYIIMMU, a MEXKIy YacTHBIMH M
OOIIMMU 3HAHUSIMU TIPOCIIEKUBAIOTCS CBSA3H.

[IporpaMmma coctouT u3 4 J0CTaTOYHO CAMOCTOATEIbHBIX TEMATHYECKUX MOJIYJEH.
MonynbHas cTpykTypa Kypca, AU(QPepeHIMpPOBaHHOCTh 3aJaHUH I03BOJIAIOT BAPBUPOBATH
coJiepKaHue Kypca B COOTBETCTBHH C OCOOCHHOCTSIMH YYEHHYECKOTO KOHTHHTEHTa (COCTaB
y4eOHOM TPYNIIbI, YyPOBEHb 3HAHUM, 00YJArONTUXCs), HATUYIUS 000PYI0BaHUS.

JIOCTIKEHHE COIMATIbHO-TICUXOJIOTMYECKUX Lesiell 00ecrieunBaeTcss opranu3anueil paboTsl
B Manblx rpynnax. KoslekTuBHas AeATeNbHOCTh IO3BOJSET pa3BUBaTh y OOYyUarOLIMXCS
KOMMYHHKATHBHbIE KauyecTBa. BbINONHEHHE IpyNmod NpakTUYEeCKUX 3aJaHuil oOecreuyuBaeT
pean3altio OCHOBHBIX IOJOXKEHUH MeTojna Maiblx rpynn. CocTaB ManiblX IPYNI MOXKET
MEHSIETCS NpHU Mepexofe K M3YYEHUIO CIEAYIOLIero MoAyns. OTo obecrieuuBaeT Oolee
YCIIEHIHYIO COlManu3anuio ooydatonuxcs. [IpoekTHas 1esTeNbHOCTh MPEeyCMaTPUBACT MIOUCK
HeoOXoauMol Henocrarouied MHGOpMAlMM B SHUMKIONEAMSX, CIPABOYHUKAX, HAYYHO-
NONYJIIPHOM JuTeparype, B IHTepHeTe u np.

OOyuaromiass JesITeabHOCTh IeJarora 3akiioyaeTcs B CO3/JaHUU  OpraHU3allMOHHO-
[earorn4eckux YCJIOBUM Ul y4eOHO-II03HABATEIbHON JNEATEIBHOCTH YYEHUKOB, B OKa3aHUU
UM  TeJarorn4eckod  MHOJAEpP)KKM M METOJUYECKOM  MOoMOoIIM,  00eCHeuMBaroIuX
rapaHTUPOBAHHOE PEIICHNE JUIAKTUYECKUX, PA3BUBAIOIINX U BOCIIUTATEIbHBIX 3a/au.

®usnka - dKCIEPUMEHTAIbHAS HayKa, U3ydarolash IPUPOJIHBIC SIBJICHUS OIBITHBIM IIyTEM.
[TocTpoeHneM TeopeTHYeCKMX Mojeiel (u3MKa AaeT OOBSCHEHHWE HAOIIOIAEMBIX SBIICHHIA,
dopmynupyeT (Qu3MUECKUE 3aKOHBI, IPEJCKa3blBa€T HOBbIE SBJIEHUS, CO3[Ja€T OCHOBY JJIs
IPUMEHEHUS OTKPBITHIX 3aKOHOB TIPUPOJbl B ueioBeueckoil mnpaktuke. Iloatomy mnpu
OpraHu3alliy 3aHATUH [0 BHEYPOUHOM JEATENBbHOCTH OOJIbLIIOE BHUMAaHHUE YJENAeTcs
AKCIEPUMEHTAJIbHBIM METOJIaM HCCIIEJJOBaHMsI, 4YTOOBl pa3BUBaTh Yy OOYyYarOUIMXCS HaBBIKU
y4eOHOI, TPOEKTHO-UCCIEeI0BATENbCKON U TBOPUYECKOM 1A TEIbHOCTH.

MeknpeaMeTHbI€ CBSI3M, pEaATM3yEeMBIE IMPOrpaMMOM BHEYPOUYHOM JesATeIbHOCTH «Mup
[i1)7 66370297050

Maremaruka: rpaduka, permeHue 3a1a4, MPOICHTHI.

buonorus: )xuBbie OpraHu3Mbl, OMOJIOTHYECKas ONTHKA, KIETKa, Onocdepa.

XUMUS: COCTaB U CTPOEHUE BEMIECTBA.

['eorpadusi: METOIbI U3YUYESHHS KIMMAaTa U HeIp 3€MIIH, aTMOC(hEpHI.

DKOJIOTHS: 3arpsi3HEHHE aTMoc(epbl, DKOJIOTHYECKHE MPOIECChl, MapHUKOBBIN 3(D(DEKT,

6uocdepa.

1. Onucanue MecTa y4eOHOro MpeaMeTa B y4eOHOM IIaHe
B yueOnom mumane MKOY Hlakunckoii CII Ha BHeypOUHYIO A€ATENBbHOCTh MO (U3HKE B
10-11 x xmaccax BbiedaeH 1 wac B Hegemo. CoriiacHO KaJIeHTapHOTO Tpaduka Ha
2024/2025 npenxycmoTpeno 34 yueOHbix Henenn. Cpok peanusaiuu mporpamMmsl — 1 ron.
HamnpasneHne BHEYpOUHOH AESATENBHOCTH-ECTECTBEHHO-HAYYHOE.

2. Conep:kaHue y4e0HOT0 Kypca

CopnepxaHue Kypca KaueCTBEHHO OTJIMYAaeTcsl oT 0a3oBoro kypca ¢usuku. Ha ypokax
3aKOHBI (PU3UKU PAcCCMAaTPHUBAIOTCS B OCHOBHOM Ha HEXHBBIX 00bekTax. OIHAKO OYeHb
BaXXHO, 4YTOOBI y Yy4YalluXCsl MOCTENEHHO CKJIaJbIBAJIUCh YOEKIEHHS B TOM, HTO,
NPUYMHHO-CJIEICTBEHHAs CBSI3b ABJICHUI MMEET BCEOOIIN XapaKTep U UTO, BCE SIBICHUS,
IPOMCXOJAIINE B OKPYXKAIOIIEM Hac MHUpE, B3aMMOCBs3aHbl. B Kypce paccMaTpuBaroTcs
BOINPOCHI, HAIpaBJICHHbIE Ha pa3BUTHE HHTepeca K (u3MKe, K HSKCIEPUMEHTAIbHOMN
NeSITeNIbHOCTH, (pOpMHUpOBaHNE YMEHUHN paboTaTh cO CIpaBOYHON JuTepaTypoil. Bo Bpems
uzyueHust kypca «®Dusmuka BOKpYr Hac» pedAra IMOJydyalOT BO3MOKHOCTh INPOBOAMTH
HCCJIEIOBATENILCKUN TMPOEKT IO JI000MYy M3 BbIOpaHHBIX HampaBieHHil. Ha uTOroBbix
3aHATUAX 00yUarOIKeCs BBICTYNAIOT U 3aLIUIIAIOT CBOM MPOEKT.



DJleKTPOMarHUTHBIE siIBJIeHHs — 8 yacoB

DJIEKTPOCTATUYECKHUE 3apsbl. briToBBIE AIEKTPOIPUOOPHI. Jomarmusis
ANIEKTpOnpoBoKka. TexHnka 0e30MacHOCTH IMpU PadOTE C «OBITOBBIM 3JIEKTPUUECTBOM).
3HaKOMCTBO ¢ pabOTOW HMHIUKATOPHOM OTBEPTKOM, SJIEKTPUUYECKUM TECTEPOM;
UCCIIEOBAaHUE  KBAPTUPHOM  IPOBOAKM  HA  I0XKAPOOIIACHOCTb,  COCTABJICHUE
NPUHLMIIAATIGHOW W MOHTaXHOW CXEMbI 3JIEKTPOIPOBOJKH, OCHOBBI AJIEMEHTAapPHOIO
peMOHTa OBITOBBIX 3JEKTPONPUOOPOB. IJIEKTPUUECKHUE CBOWCTBA Tela YeEJIOBEKa.
buosnekrpuuectBo. doTopenenTopsl., 3IEKTPOPELENTOPbI, bHo3aeKTpuuecTBO CHa.

MaruutHoe ToOJ€ U JKHUBbIE OpraHu3Mbl. lcroib30BaHME€ MarHUTOB B  OBITY.
Hcnonp30BaHnEe MarHuTa Kak MeTaJlJIONCKaTelIs.

Panuo. Tenesunenue. BnusiHue 351eKTpOMarHuTHOTO U3IYYEHUS HA KUBOW OpraHU3M.
I/ICCHGI[OBEIHI/IC HMHTCHCUBHOCTHU SJICKTPOMAarHuTHOIrO H3ITy4YCHUA BHCKTPOGBITOBBIX
prOOPOB C MOMOIIBIO PEHTTEHOBCKOM IJICHKH.

MexaHnnuyeckue KojJe0aHUs M BOJIHBI - 2 yaca

Mexannueckue KoneOaHusi U 4enoBek. [Ipowcxoxknenue OuoputmoB. Cepaue u
3BYKH, CONpOBOXAAmoIIHe paboTy cepama © Jerkux, ux 3amuch. (Crerockonu
¢donenmockon. BrpicTykMBaHWE — Kak OJMH M3 CIIOCOOOB OIPENENICHUS Pa3MepoB
BHYTPEHHUX OPTraHOB U UX COCTOSIHHUS.

3BYK KaK CpeICcTBO BoCHpuATHs W mepenaun umHpopmarmu. Opran ciayxa. O0macTh
CIBIIIMMOCTH 3BYyKa. ['0J10COBOH ammapar 4enoBeka. XapaKTEpPUCTUKH TOJ0ca YeIOBEKa.
VYnpTpasByk W uHOpa3ByK. Duzndyeckue OCHOBBI YIbTPA3BYKOBOTO HCCIIEIOBAHUS
YeNoBeKa. 3BYKU MPUPOIBIL.

TennoBble ABjIeHNA - 9 yacos

Buner Temonepenaun B ObiTy. Jduddysus. Kumenue. Bompocsr 6ezomacHocT B
TEIIoBbIX  mporeccax. CrnocoObl  M3MepeHus  TeMmepaTypbl.  TepMOperysisTopsl.
3HadyeHue 1BeTa i opOpMIICHHS OBITOBBIX MPHOOPOB, MOCYIBI; MPOBEpPKa pabOTHI
BEHTUISLINY; apomaTHu3anus IIOMEILEHUS, W3TOTOBJICHHE BOJIOCSTHOTO
rurpomerpa. HacwlmeHHbI, HEHACBIIICHHBIN nap. BitaxxHOCTSD. 3HaueHue
TEMIIEPATYPHOTO pPeXUMa U BIAXKHOCTH JJIS )KU3HEIEATEIbHOCTH Y€JI0BEKa.

OnTuyeckue sijieHust - 14 yacos

®oromerpusi. CBETOBOM MOTOK. 3aKOHBI OCBELIEHHOCTH. 3aKOHBI T'€OMETPUYECKON
ontuku. 3epkano. IloctpoeHue M300pakeHUs] B MJIOCKOM 3€pKaje U B CUCTEME 3epKall.
Tonkas &MH3a: HaxOoXkAeHUE OOBEKTa TO XOoAy Jjayudei. Dopmyna TOHKOW JHH3HI.
Crpoenue riasa yenoBeka. Pu3nueckue OCHOBBI 3peHU s yenoBeka. JlepekTsl 3peHus
U CcrocoObl UX wucnpabieHus. Pacuer mnapaMeTpoB JIMH3BI U HM300pa)K€HHUs.
CnekTpanbHasg M HHEpreTudyeckas 4YyBCTBUTENBHOCTH rja3a. IlonHoe BHyTpeHHee
oTpaxkenue. BomnoBast ontuka. Jlucnepcusi cera. Unrepdepenumst u nudpakius cBera.
CBeTOBBIE SBJICHUS B IPUPO/IE.

3ammra npoekToB — 1 yac

BueypouHast nesTeNbHOCTh MpeArnosaraeT OoJIbIIYI0 CaMOCTOSTENbHYIO paloTy
yuamuxcs. TeopeTnueckuii marepuan J0JKeH ObITh HEpa3pbIBHO CBsA3aH ¢ mpakThkou. Ilpu
nonbope IUIAKTUYECKOro MaTepuasa HCIOiIb30BaTh 3a/laHusl BCceX BHUJIOB U ypoBHeill. Bce
IOpakTU4YecKue padoThl  MPOBOJATCA 0e3 yka3aHui K paboTe, YTOObI BBIOJHEHHE 3aJaHUi
OBLJIO TBOPUECKUM IpolieccoM. B ciydae 3aTpyaHeHHI HEOOXOIUM HWHIUBUAYAIbHBIN MOJIXO/,
KOTOPBII 3aKIII0YAeTCsl B UCMOIB30BAaHUU KPATKOTO WU MOJPOOHOTO onucaHus padoTel. O0bEM



Marcpurajia u3yda€CMbIX TEM 3aHATHHA U KOJUYECTBO OTBE€AEHHBIX HA 3TO 4YaCOB OIPECACIIACTCA

CaMUM YYHTCIICM.

[Tpuems! 1 MeToBI pabOTHI, KOTOPBIC IUTAHUPYIOTCS IIPU PeaTU3aUU IIPOTPAMMBI:
-CaMOCTOSITEIbHBIE PabOTHI ¢ UCTOYHUKAMU HH(OpMAIH;
-YCTHBIE COOOIICHUS YJaIIuXCcsl C MOCIEAYIOIEeH TUCKyCCueii;
-3BPUCTUYECKHE OECe/IbI;
-3JIEMEHTBI UTPOBBIX TEXHOJIOTHIA;
-BBITIOJTHEHUE SKCIIEPUMEHTABHBIX U PAKTUYECKUX paboT MO TerioTe,

OIITHKE;

-pa60Ta C IMJAKTUYCCKHUM MaTCpruaIoM;
-CaMOKOHTPOJIb YJalllTUMHUCA CBOUX 3HAHUM 110 BOIpocCaM Ji1 TTOBTOPCHUA.

3. IIporpammHoe U yueOHO-MeTOAMYeCKOe oDecnieyeHne

Y4eOHUK (aBTOP,
Ha3BaHmue, roj
U3JaHMu,
U3/1aTeJIbCTBO)

Jlureparypa

1. bornanor K.IO. «®wu3uk B roctsax y Ouonora» M, Hayka,
1986;

2.Kabapaun O.® «Bueypounas pabora mno d¢usuke» M,
[Tpoceemenne 1983,

3. Ilepenbman  «3anumarenbHas gusuka» 1-3 yacte M, Hayka

1980;
. Tapacos JI.B ®usuka B npupoae M, [Ipocsemenne 1988;
.CmupnoB A.Il., 3axapo O.B. Becénbiii 0an 1 BIyMYHUBBII
ypok: dusnueckue 3aauu ¢ JUPUYECKUMHU YCIOBUAMU. - M.:
Kpyrozop, 1994;
6. Yconmpues A.Jl. 3amaun 1o ¢u3MKe Ha OCHOBAaHHUH
JUTEpaTypHBIX CcrlokeToB. - ExarepunOypr: V-®daxropus,
2003;
7. EnoxoBnu A.C. CrpaBouHuK 1O (U3MKEe M TeXHHKe. - M.:
[Tpocsemienue, 2006;
8. «Ilo3naii camoro cebs» / bubnmmoreka «IlepBoe ceHTIOPs»
cepust «®uznkax» Boiryck Ne26 2009;
9. Kuxomn M.K. Pacckaser o ¢pusuke u ¢msukax // bubmmoreuka
«KBanTty. Beim. 53. M.: Hayka; 1. pea. ¢us.-mat. iut., 1986;
10. Tampnepmreiin JI. 3anumarenpHas gusnkay. - M.: PocMaH,
1998;

11. Mapos M.4. Ilnanersr Conneunoii cucremsl. — M. Hayxka,
2011,

12. Tur Tom Hayunbie 3a0aBbl. du3mKa: ombITH, (HOKYCH H
pa3Biedenus: nep. ¢ ¢p. - M.: ACT: Actpens, 2007;

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

14. JleonoBuu A.A. ®dusmueckuii kaneimockomn. - M.: Bropo
KgBan Tym, 1994;

15. Apaxensn M.K., Baitnmreiin JI.M. Dnextpobe3onacHocTb

o1~

= B JKWJIBIX 3JIaHUsIX.- M.: DHeproatomusaar 1983;

S 16. Tynpunnckuit M.E. COOpHMK KadeCTBEHHBIX 3aJay IO
g ¢usuke. M.: «IIpocBemenue» 1965;

E 17. FO¢anosa W.JI. 3anumatenvHble Beuepa mo (u3MKe B
E cpennent mkoisie. M. «IIpocsemenney, 1990.

= pabouasn Terpaab, | 1.B.®. IunoB  PabGowas Terpamp  JUIsI  IpPOBEAEHUS
2 TeTpaau nas | 1abopartopHbix padot 9 kmacc. — M.: [Ipoceemenue , 2007

= J1a00paTOPHBIX 2. B.A. KacpsiHoB, B.A. KopoBun Tetpaap ais 1ab0opaTOpPHBIX




pabot pabot 10 xnacc — M.: JIpoda, 2008
3. B.A. KacesaoB, B.A. KopoBun Tetpaap anst nmabopaTOpHBIX
pabor 11 kmacc — M.: JIpoda, 2008

AUJAKTHYECKHE Kaprouku-3amanust i1 BBINOJIHCHUS TMPAKTHUYECKUX padoT./
MaTepHuaJIbl B.®. [lIunoB — M.: IIpocsemenue , 2002.

Paznmatounslii marepuan mo ¢usmke / YmakoBa M.A. — M.:
[Ipocsemenue , 1990.

MeTOANYeCKue TemaTndyeckue IMPE3CHTAUUUIIO  COACPKAHUIO  IPOrPaMMBbI
MaTepHaJbl BHEYPOYHOH eATeabHOCTU «PU3HKa BOKPYT HACY
TexHunyeckue cpeacrBa | Kommberorep ¢ BbIXOAOM B MHTepHET, MyJIbTUMEIUNWHBIN
o0y4eHust IIPOEKTOP.

KoMmrekTel  y4eOHO-TabOpaTopHOro  00OpYyJIOBaHHWE IS
MPOBEJICHUS MPAKTUIECKUX PAOOT.

Harasanbie mocoous Tabnuupl, MakeThl, ACHCTBYIOIIME MOJEIH, I[eYaTHbIE U
VMHTEPAKTUBHBIE IJIAKATHI 10 M3y4aeMbIM TEMaM
HHTEpPHEeT- bubnmnoreka - BCE o IpeaMeTy «DPusnkay.
pecypchl http://www.proshkolu.ru

Hudposbie oOpazoBaTe/ibHbIE pecypchl

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

Enunas xosekunuss 1udpoBbIX 00pa3oBaTEIbHBIX PECYPCOB.
http://school-collection.edu.ru

WutepecHble Marepuaibl K ypokam (GH3UKH [0 TeMaM;
HarJIsIHbIe TocoOust K ypokam. http://class-fizika.narod.ru
[udpossie oOpazoBaTenbHbIC pecypchl. hitp://www.openclass.ru
DrekTpoHHbIe yueOHuKH 110 dusuke. http://www.fizika.ru

npouue Cepus nuckoB DVD: MynbstumenuiiHoe ydeOHOE mocoOue
(mackm, 9u. | «Harnsanas puzuka»
nocodusi u | Cepus auckoB DVD: CO0pHUK J€MOHCTPALTOHHBIX OIBITOB JAJIS

T.IL.) cpenHei 00111600pa3oBaTEIHHOM HITKOJIBI «IxonbHBIH
¢busnueckuir skcrepuMeHT» / COBpeMEHHBI T'yMaHUTApHBII
yausepcuteT 2006

Cepus auckoB DVD: «Ounukinonenus atoma» / ['ockaprmoparus
«Pocatomy, 2012
Huck  «Atom Ha ciuyxOe denmoBeky»/ ['ockapmoparus
«Pocarom», 2001

4. Tlmanupyemble pe3yJibTaThl OCBOCHHUS Y4eOHOI0 MpeaMeTa, Kypca

[InanupyemMble pe3yabTaTbl OCBOCHHs NPOrpaMMbl HAIPABJIEHBl HA Pa3BUTHE YHUBEPCAIbHBIX
yueOHBIX JIeHCTBUH, yueOHOU U obienonb3oBarenbckoil MKT-komneTeHTHOCTH 00y4aromuxcs,
OTIbITAa MPOEKTHOM J1eATEIbHOCTH, HAaBBIKOB PA0OTHI ¢ MH(OpMAIUei.

JInunocrTHeIe:

CdopMupoBaHHOCTH [MO3HABATENBHBIX UHTEPECOB K MPAKTUYECKON M MPOEKTHON AESITEIbHOCTU
H OCHOB COHUAIBHO-KPUTHYCCKOI'0O MBINIJIICHHUA Ha OCHOBC pa3BHUTHUA HWHTCIJICKTYAJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEN ydaruxcs;

VYOexxIeHHOCTh B BO3MOXHOCTM IO3HAHUSA TMPUPOJBI, B HEOOXOJWMOCTH Pa3yMHOI'O
HCII0JIb30BaHUA }IOCTI/I)KeHI/Iﬁ HAayKHU " TEXHOJIOTHI JJIsA ,ZI&]'IBH@IZIH@FO Pa3BUTHA YCTTOBEYCCKOI'O
oOIIeHus, yBa)K€HHE K TBOPIIAM HAyKH M TEXHUKH, OTHOIIEHHE K (U3UKE KaK K IJIEMEHTY
o011e4e0BeYecKoil KyabTypHl;

CaMoCTOSITEIBHOCTh B MMPUOOPETEHNH HOBBIX 3HAHUW M NMPAKTHUECKUX YMEHUN MOHMMAHHM UX
3HA4YeHUs JJIs JabHEHIIIEero N3y4eHHs eCTEeCTBEHHBIX JUCLUIUINH;



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/

MotuBanust  00pa30BaTeNbHOW  JIEATENBHOCTH  IIKOJIBHUKOB Ha  OCHOBE JIMYHOCTHO-
OPUEHTUPOBAHHOTO MTOAX0/1a;

YMEHUU OIpPENEATh TPAHUIBI COOCTBEHHOTO 3HAHUS M HE3HAHMs, Pa3BUTUU CIHOCOOHOCTH K
CaMoOlLleHKe (OIICHMBaTh COOCTBEHHYIO YUEOHYIO JESTEIbHOCTh: CBOM JIOCTHXKCHHS,
CaMOCTOSITENIbHOCTh, UHUIIMATHUBY, OTBETCTBEHHOCTb, IIPUYHHBI HEY/a);

DopMHUpPOBAaHHUE LICHHOCTHBIX OTHOLIEHUM AOYI K JPYry, YYMTEII0, aBTOpPaM OTKPBITUH H
U300peTeHNH, pe3yapTaTaM 00yICHHS.

c(OPMHUPOBAHHOCTH KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B OOILEHUH U COTPYAHUYECTBE CO
CBEPCTHUKAMM U YUUTEIIEM;

ycBoeHnn Tb mpu mnpoBeneHHMM NPAKTUYECKUX pPadoT, cHOPMUPOBAHHOCTH OEPEKHOTO
OTHOILIEHHS K IIKOJILHOMY 000pYy/I0BaHUIO.

MeTanpeamerHblie:
B cdhepe pecyiamusnvix yauBepcanbHbIX yUeOHBIX TEHCTBUI:
OBnazneBaTh HaBBIKAMH CAMOCTOSITENIBHOTO MPUOOPETEHUS HOBBIX 3HAHHM, OpraHu3aluu

y4eOHOM JeATeIbHOCTH, TOCTAaHOBKA IIeJeil, TIUIAHUPOBAHUS, CAMOKOHTPOJISI M OLICHKHU
pe3ylbTaTOB CBOEH JACSATENBHOCTH, YMEHUSMH MPEJIBHUIECTb BO3MOXXHBIC PE3YJIbTaThl CBOUX
JIEHCTBHIL

[Tonnmath pa3nuuusg MEXAY HCXOAHBIMU (akTamMu | TUMOTE3aMH Il UX OOBSICHEHHS,
TEOPETUYCCKIUMH MOJISISIMA M pealbHBIMA OOBEKTaMHU, OBJIAJICBATh YHHBEPCATHHBIMU
y4eOHBIMH JCUCTBHSIMH Ha TPUMEPAX THUIOTE3 JUIsl OOBSICHEHUS W3BECTHBIX (AKTOB U
OKCIIEPUMEHTAIBLHONW MPOBEPKH BBIIBUTACMBIX THIIOTE3, Pa3pabOTKH TEOPETHYCCKHX MOJeIeiH
MIPOIIECCOB MJIU SIBJICHUI;

B cdepe nosnasamenvuvix ynuBepcanbHbIX y4eOHBIX 1EHCTBHIA:
@®opmupoBaTh YMEHHUs BOCIPUHUMATh, IepepadaTbiBaTh M IPEACTaBIATH HHPOpPMAILUIO B

CIIOBECHO#, 0Opa3HOi, CHMBOJHYECKOW (opMax, aHaIM3UpOBaTb M IepepadaThIBaTh
HOJTYYEHHYIO HH(POPMAIHIO B COOTBETCTBUU C MOCTABJICHHBIMH 33]]a4aMH, BBIICIATH OCHOBHOEC
CoJepKaHHuEe MPOYMTAHHOIO TEKCTa, HAXOAUTh B HEM OTBETHl Ha IOCTABICHHBIC BOIPOCHI U
W3J1ararhb €ro;

BBIJIBUTATh TUIIOTE3bI, OCYIIECTRIIATh UX MIPOBEPKY, MOJIb30BAThCS OMOIMOTECUHBIMU KaTaJIOTaAMH,
CHeIUATbHBIMH CITPABOYHUKAMH, YHUBEPCATBHBIMH SHITUKIIONEAUSIMU JIJIsl TOUCKA WH(POpMAIIUU
00 00BeKTax.

[TproOperaTh OMBIT CAaMOCTOSTEIBHOTO IIOMCKA, aHanmu3a u orOopa uHpOpMAIMH C
UCTIOJIb30BAHUEM Pa3IMYHBIX KCTOYHHKOB, W HOBBIX HH(DOPMAIMOHHBIX TEXHOJOTHUH ISt
pelleHHs TO3HABATEIBHBIX 3371ay;

OCBaI/IBaTI) HpI/IeMI)I HGI;’ICTBI/IP’I B HeCTaHI[apTHI)IX CI/ITyaIII/IﬂX, OBJIaACBaThb BBPHCTH‘ICCKI/IMI/I
METOaMH PEUICHUS POOIIeM.

B cdepe kommynuxamusHbix yHUBEPCAIbHBIX YU€OHBIX €HCTBUI:
Pa3BuBaTh MOHOJIOTMYECKYI0 U JMAJOTHYECKYIO pedb, YMETh BBIpaXKaTb CBOM MBICIU U

CIOCOOHOCTH BBICIYIINBATh COOECeHUKA, MOHMUMATh €ro TOYKY 3pEHMsI, NpPU3HABaTh IPaBO
JPYroro 4ejJ0BeKa Ha €ro TOUKY 3peHHs, IPU3HABATh IIPABO APYrOro Y€I0BEKa Ha NHOE MHEHUE;
®opmupoBaTh yMeHHUs paboTaTh B TpYIIE C BBINOJIHEHWEM Pa3IUYHBIX COLMAIBHBIX POJei,
NPECTaBIATh U OTCTAaUBATh CBOM B3IJISAIBI M YO€XKIEHUS, BECTH TUCKYCCHIO.



IIpenmeTHbIe:

®opMHpOBaThH MPEACTABICHUS O 3aKOHOMEPHOM CBS3M U TIO3HAHUS IPUPOJIBI, 00 00BEKTUBHOCTH
HAYYHOTO 3HAHHS; O CUCTEMOOOpasyromel ponu (pU3MKH A Pa3BUTUS JPYTUX €CTECTBEHHBIX
HAayK, TEXHUKH M TEXHOJOTWH; O HAyYHOM MHPOBO33PDEHHH KaK pPe3yJbTaTe M3YYeHHsS OCHOB
CTPOCHUS MaTepuu U PyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

®opmupoBaTh MepBOHAYAIBHBIE MPEACTABICHUS O (U3MYECKON CYIIHOCTU SIBICHHN NPHPOIBI
(MexaHUUYECKUX, TEIUIOBBIX, 3JCKTPOMATHUTHBIX M KBAaHTOBBIX), BHJAaX MarepuH (BELIECTBO U
0JIe), ABIKEHUH KaK CIIOCO0€ CYIIECTBOBAHUS MaTEPUHU; YCBaWBAaTh OCHOBHbIC UJEH MEXAHUKH,
aTOMHO-MOJICKYJIIDHOTO YY€HHS O CTPOCHHH BEINECTBA, 3JEMEHTOB 3JEKTPOAWHAMUKU U
KBAaHTOBOH (DM3HMKH; OBJIAJCBATh MOHATUIHBIM aNapaTOM M CUMBOJHUYECKUM SI3BIKOM (PU3UKH;
[IpnoOperaTs ONBIT NPUMEHEHUS HAYYHBIX METOIOB IIO3HAHMS, HAOMIOACHUS (QHU3MYECKUX
SIBJICHUH, TPOCTBHIX SKCIEPUMEHTAIBHBIX HCCIEIOBAHUM, MPSAMBIX U KOCBEHHBIX HM3MEPEHHH C
UCTIOJIb30BAHUEM  AQHAJIOTOBBIX W IIM(POBBIX  HM3MEPHUTEIBHBIX MPHOOPOB; TMOHUMATh
HEen30€KHOCTh MOTPEITHOCTH JIIOOBIX U3MEPEHNUH;

Oco3HaBaTh HEOOXOAMMOCTH TPUMEHEHHUS JOCTIDKCHHH (U3UKH W TEXHOJOTHH s
PaLMOHATIBHOTO TPUPOIOTIOIb30BAHUS;

OBnasieBaTh OCHOBaMH 0€30MIACHOTO HCIOJIB30BaHUS ECTECTBEHHBIX M HMCKYCCTBEHHBIX
JIEKTPUYECKUX W MArHUTHBIX MOJEH, JICKTPOMarHUTHBIX M 3BYKOBBIX BOJH, €CTECTBEHHBIX H
HCKYCCTBEHHBIX HOHHM3UPYIOIIMX H3Iy4YeHHH BO W30E€KaHHME WX BPETHOTO BO3JCHCTBHS Ha
OKPYXXAIOUIYIO CPEy M OPraHU3M YelIOBEKa;

Pa3BuBaTh ymMeHHE IJIAaHMPOBATH B TIOBCEJHEBHOW JKW3HU CBOM JCUCTBUS C NMPHUMEHEHHEM
MOJTYYCHHBIX 3HAHUKA MEXaHHKH, JJICKTPOAWHAMHUKH, TEPMOJMHAMHUKHA W TEIUIOBBIX SIBJICHUH C
LeTbI0 COePEIKECHNUS 3T0POBbS;

@®opMHpOBaTh NPEACTABICHUS O HEPAIMOHAIHLHOM HCIIOJIB30BAaHUH TMPHPOTHBIX PECYpPCOB U
SHEPruM, O 3arpsA3HEHHU OKPYXKAIOIIEH Cpelbl KakK CIEJACTBUM HECOBEPILCHCTBA MAIIMH H
MEXaHU3MOB.

IIpuMepHoOe TeMaTH4YeCKOe IVIAHMPOBaHUEe Kypca “Mmup ¢usukn ”
10 -11knace (1 yac B HexeJ10)

Nenm/m | Tema KoanuyecTBO 9acoB JlaGopaTtopHble
padoThI

1 ONEKTPOMAarHUTHBIE SIBJIICHUS 8 1

2 MexaHndeckue KoJaeOaHus U BOJHEI 2

3 TennoBkie ABICHUS 9 3

4 OnTHyecKue IBICHUS 14 4

S) 3anuTa NpoeKTOB 1

Bcero 34 8

Ne  nm | Tema 3anaTHA

3aHATHS
JJIeKTPOMarHuTHble siBjeHus (8 yacos)

1 DNeKTpUYecKHue 3apsiabl U KUBbIE OpraHU3MbL. BIUSHHE S7IEKTPUUYECKOTO TMOJSI HA JKHUBBIE
OpraHu3Mbl. BHOAIEKTPUYECTBO. 09.09

2 Jladoparopnasi padora «OrnpesenieHre COMPOTHBICHNS TKaHEH YETOBEKaY 16.09

3 HpHpOJIHI)Ie 1 UCKYCCTBEHHBIC DJIICKTPUIECCKHE TOKH. 23.09

4 HcTopust 23HEpreTUKH. DHEPTUsl SJIEKTPUUECKOTO TOKA U €€ UCIIOJIb30BaHHUE. 30.09

5 Kondepenuus «OnekTpudeckre ceTd MnpoOaemMbl U TMEPCHEKTUBBL.  AJIbTepHATHBHBIC
WCTOYHUKH YHEPTUN 07.10

6 MarsuTtHoe 1ojie 3eMJIH U ero BIUSHHE Ha YeJIoBeKa. 14.10




7 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH HU3KOM YacTOTHI. PaIuOBOJIHBI U YENIOBEK. 21.10

8 buosornueckue CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH BBICOKOM YaCTOTBI. 11.11
Mexannueckue K0J1e0aHUA U BOJIHBI (2 yaca)

9 KonebGanus 1 BosHbI B KHUBBIX opranu3max. Konebanus u yenosek. buopurm. 18.11

10 3BYK KaK CpeJICTBO BOCIIPUATHS U Nepeadl MHPopMaluu. Y IbTpa3ByK U uHGpa3Byk. 25.11
TemnoBble siBjeHust (9 yacoB)

11 OHeprus TomuMBa. TermiosHepreTuka. BiusHue TeMIepaTypHbIX YCIOBUM Ha KU3Hb
YeJI0BEKA. 02.12

12 JlaGoparopHasi padora «l/I3MeHeHre TeMIepaTyphl BEIIECTBA MPU MEPEXOJE C TBEPIOro B
razoobpazHoe cocrosiHue. IlocTpoeHue rpaduka 3aBHCHUMOCTH TeMIlepaTyphl Teida OT
BPEMEHU. 09.12

13 TemoBoe 3arps3Henue armocgepsl. Penenue 3anau. 16.12

14 Bunel tpancnopra. [Ipumenenre pa3nuyHbIX BUIOB TPAHCIIOPTA B HAIleM pervuoHe. Bnusuue
paboThI TEMJIOBBIX JIBUIATENEN HAa 9KOJIOIHYECKHUE MIPOIIECCHI. 23.12

15 Kpyrnbiit cron: «/3mMeHeHue KiMMaTa - MapHUKOBBIA 3(Q(EeKT u riodaibHOE MOTEIUICHHE
KJIUMATa.

16 TenoBkIe MPOLIECCH B TEJIE YETOBEKA. 13.01

17 JladopaTropnas padora «OrnpeseneHne IbIXxaTeIbHOro 00bEMa JIETKUX YEJIOBEKa) 20.01
JlabopaTopnasi pabora «Onpeenenne JaBlIeHUs KPOBU YEJIOBEKa

18 Pemenne skcnepumenTanbHbIX 3a1a4. (OcHoBHOE ypaBHeHre MKT, konruecTBo BelecTsa) 27

19 Pemenne skciepuMeHTaNbHBIX 3a/1a4. (YpaBHEHHE COCTOSIHUS UealbHOrO raza. BraxHocTh
BO3IYXa) 03.02
Ontuueckue siBjaenusi (14 yacon)

20 ®otomerpus. CBeToBOM TMOTOK. 3akOHBI ocBemeHHocTU. JlaGopaTopnas pabota
«OnpeneneHne ypoBHS OCBEIEHHOCTH B KIIACCEN 10.02

21 HckyccTBeHHOE OcBelleHue. Buabl 2eKTpUUecKUX JIaMIl. 17.02

22 3epkanbHOe U paccesHHOe (quddy3HOE) OTpaKEHHE CBETA. 24.02
OxcnepuMeHTalbHas padoTta: «llocTpoeHne n300paxeHus B IOCKOM 3€pKajie. '

23 OkcriepuMeHTanbHas  pabora:  “MHOroKpaTHOE H300pakeHHWE TMpeaMeTra B IUIOCKUX
3epkanax’. 03.03

24 JIunssl. ['na3 kak ontuyeckas cucrema. [legexTsl 3peHus. 10.03

25 [TocTpoenue n300pakeHNs B CUCTEME 3epKall. 17.03

26 [Tone 3penus. 31.03

27 Crioco0b! uctipaBneHust 1e(QEeKTOB 3pEHHUS. 07.04

28 JlabopaTopnasi pabora: «OmnpeneneHue (QOKYCHOTO pPACCTOSHUS U ONTHYECKOW CHIIBI
OYKOB»
Pemenue skcniepuMeHTaNIBHBIX 3a/1a4. 14.04

29 CBeToBbI€ ABIIEHUS B IpHUpoJIe (pagyra, MUPaxKH, rajo). 21.04

30 Onrtuyeckre WITI03UU HAIIeTo 3pEHUsL. 28.04

31 buonornueckas ontuka. (JKuBbie 3epkaina, ri1a3-TepMOMETP, PACTEHUSI - CBETOBO/IHI ).

32 Kupoit cBer. (CBeueHme MOpS, CBETAIIMECS OPraHU3MBI, XEMIJTIOMUHECIICHITHSA,
OMOIFOMUHECTICHITHSA ). 05.05

33 DKojoruyeckre mpoobseMbl M 00ecredyeHue YCTOHYMBOCTH OHMOChephl, CBSI3aHHBIE C
paccessHHEM U MOTJIOIIEHHEM CBETA. 12.05
3ammura npoektoB (1 yac)

34 3amuTa MpoeKTOB 19.05

.01





