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AHHOTALUA

Pabouass mporpamma BHEYpPOYHOU AesTenbHOCTH «DHU3MKa BOKPYT HAC» peallu3yeT OCHOBHYIO O00pa30BaTEIbHYIO MPOTpaMMy CPEIHEro
O6p8.30BaHI/IH YOV «llIkona 3KOHOMHUKU U IIpaBa». B mnmporpaMme NpeayCMOTPEHBI BO3MOXKHOCTH AJId Pa3sBUTHA OCHOBHBIX BHJ0B ACATCIBHOCTHU
06yan0mecs1 B COOTBCTCTBHHU C UX BO3PACTHBIMH OCO6€HHOCT$IMI/I.

B X04€ H3YYCHHA OaHHOI'o KypcCa, ydalquecsa HE TOJBKO YIAOBJICTBOPAT CBOU O6p&30BaTCHBHBIe HOTpe6HOCTI/I, HO W IIOJy4YaT HABBIKH
HCCHCHOB&TCHBCKOI;'I JACATCIIbPHOCTH, ITO3HAKOMATCA C METOAAaMU HCCJICA0OBaHUA B (1)1/131/11(6 nu 6I/IOJIOFI/II/I, moJrydyaT KpaTKuc JaHHBIC O MCHHHHHCKOfI nu
Ouosornueckoi ammaparype. HaBbiku, morydeHHbIE MpU paboTe C U3MEPUTEIBLHBIMU MPUOOPAMH, BBITIOJIHEHHE MPAKTUYECKUX PabOT M MOCTaHOBKA
3KCHepI/IM€HTa HpI/II‘OI[SITCSI B I[ElJIbHCfIL[ICfI H&y‘-lHO-TGXHPI'—IGCKOﬁ HCATCIIBHOCTHU. O6’b$ICHeHI/I€ OTOCJIIBHBIX HpOI_[eCCOB, HpOI/ICXOI[HH_II/IX B JKHUBBIX
opranu3sMax Ha OCHOBC (bl/IBI/I‘{CCKI/IX 3aKOHOB IIOMOXET WM YCTAHOBUTH IIPHUYHNHHO-CICACTBCHHBIC CBA3HU, CYIICCTBYIOIIUE B JKUBOU U HEXUBOU
npupoje, chopMHUpPYyeT HHTEPEC HE TOJIBKO K (PU3HKE, HO U K HAYKE B LIETIOM.

HporpaMMa KypCa HOCUT HpaKTI/IKO-OpI/IeHTI/IpOBaHHBII‘/‘I XapakKTep € 3JICMCHTAMHU Hay‘{HO-HCCHeHOBaTeHBCKOﬁ JACATCIIbHOCTHU U ITIOCTPOCH C OHOpOﬁ
Ha 3HAHUS U YMEHUS, OIYYEHHbIE YHalllUMUCS IPU U3Yy4eHUH (PU3UKHU, XUMUHU, OUOJIOTHH.

Kypc “®usuka Bokpyr Hac” sSBISETCS MHTETPUPOBAHHBIM U MPEINOaraeT 3HaKOMCTBO C OMpe/IeIEHHBIM acleKTOM 0a30BOil HayKu - (GU3UKU U
HaIPaBIICHUSMU HCCIICIOBAaHUM, KOTOPhIC BO3HUKIIM Ha CThIKEe (DM3WKU XUMHH, OMOJOTUH, B 3KOJIOruH. OH CIIOCOOCTBYIOT PaCHIMPEHUIO KPyro3opa
o6yqa10mnxc;1, NOAACPIKAHUIO MHTCPECA K U3YUCHUIO (1)I/ISI/IKI/I W HaIIpaBJICH Ha PCUICHHUC JIMYHOCTHO 3HAYUMBIX UIA YUYCHUKA HNPUKIIAJAHBIX 3a/a4.
Bxitouenne B mporpaMMy BOTIPOCOB, CBSI3aHHBIX C (PM3MKOW YeJIOBEKa, MO3BOJIUT yYAIUMCS MPOABHHYTHCS MO MYTH MO3HAHUS CAMUX CeOsl, JIydle
IOHATH IPHUPOAY YCIIOBECKA U €TO BO3MOYKHOCTEIN.

IHosicHuTEIbHAA 3aIHCKA
Pabouas mporpamMma 1o BHEYpOUHOH JeATeNbHOCTH «PU3MKA BOKPYI HAac» MpeaHa3HadeHa s oOyvaromuxcs 10 kimaccoB M pazpaboTaHa Ha

OCHOBE CJIEJYIOIIUX HOPMATHUBHBIX IOKYMEHTOB:

o  ®enepanbHoro 3akoHa "O6 obpazoBanuu B Poccuiickoit @eneparuu” ot 29.12.2012 N 273-03;

e mpuka3za MuHuctepcTBa oOpazoBaHus M Hayku Poccuiickoit ®enepaunun ot 17 nexadbps 2010 r. Ne 1897 «OO0 yrBepxkaeHun ¢enepaabHOro
roCcyJIapCTBEHHOTO 00pa30BaTEIbLHOTO CTaH apTa OCHOBHOT'O 00IIIero oOpa3oBaHusy» (B peaakuuu mpukaza MunoOpHayku Poccun ot 31 nexaOps
2015 r. Ne 1577);

e npukasa MuHuctepcTa obpasoBaHuna n Haykn Poccuiickon ®egepaumm ot 17 masa 2012 r. Ne 413 «O6 yTBepxaeHun degepasibHoro
rocygapctBeHHoro obpasoBaTenbHOro ctaHgapTa cpeaHero obuiero obpa3oBaHUsA» C U3MEHEHUSMU, YTBEPKAEHHBIMU NpUKasamu
MuHuctepctBa obpasoBaHuna n Hayku Poccunckon Pepepauum Ne1645 ot 29.12.2014 r., Ne 1578 ot 31.12.2015 r., Ne 613 ot
29.06.2017r.

e KOHIIENUHNHU AYXOBHO-HPABCTBEHHOI'O Pa3BUTHsI U BOCIIMTAHUS JJMYHOCTH IPaXKJaHUHA.

e CanlluH 2.4.2.2821-10 «CaHuTapHO-31IHAEMHOJIOTHYECKHE TpPeOOBaHUA K YCIOBHSIM U OpraHu3aluu oOydeHHs B 001eoOpa3zoBaTelbHbBIX
YUPEXICHUSIX»: IOCTaHOBJIEHU [ 1aBHOTO rocyJapCcTBEHHOTO caHuTapHoro Bpada Poccuiickoit @enepannu ot 29 nexadps 2010 Ne 189.

e Vuebnoro iana YOY Dull na 2020-2021 yuebHblit ToA.

AKTYaJIbHOCTh JIaHHOM MporpamMmbl OOYCIIOBJIEHA €€ METOJOJOTHYECKOW 3HAYMMOCTBIO - Pa3BUTHE y UIKOJBHUKOB MOTHBAIIMM K H3YyYEHUIO
¢uzuku. Kypc nuMeer ecTeCTBEHHOHAYYHYIO HAlPaBICHHOCTh OOMIEKYJIBTYpHOTO YpoBHA. PHU3MKa Kak Hayka 0 Haubosee 00IuX 3aKOHaX MPUPOIbI,



BBICTYyIasi B Ka4yecTBE y4eOHOTo MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIQJ B CUCTEMY 3HaHMH 00 okpykatomieMm mupe. OHa pacKkpbIBaeT

POJIb HAYKH B YKOHOMHYECKOM U KYJIbTYPHOM pa3BUTHH 0OIIECTBA, CIIOCOOCTBYET (POPMUPOBAHHIO COBPEMEHHOTI'O HAYYHOTO MUPOBO33PEHHS

®I'OC HOBOro MHOKOJEHHS TpeOYyeT HCIOIb30BaHUS B 00pa30oBaTEIbHOM IPOILIECCE METOJOB M MPUEMOB MPOEKTHO-HCCIIEI0BATEIbCKON

NEeSTeNbHOCTH. BKiOWeHHe MeTona IMPOEKTOB B OPraHU3AlMI0 BHEYPOUHOM JEATEIbHOCTHM JA€T MHOIO IPEUMYIIECTB M IIOJIOKUTEIbHBIX

pe3ynbratoB. [IpoekTHas AeITeTbHOCTh JAET BO3MOXKHOCTh MHTETPUPOBATh TEOPETUUECKIE 3HAHUS U IPAKTUYECKUE HABBIKU, TPUOOPETaTh HABBIKU

B3aUMOJICHCTBHA B Tpynie. s ydeHHKa MPOEKT- 3TO BO3MOKHOCTh TBOPUECKH PACKPBITHCS, MPOSBUTH CE0sl MHIMBUIYAIbHO MM B KOJUIEKTUBE.

[Ipoekt naér oOy4daromMMCs OMBIT MOMCKA HH(OPMALIUU, TPAKTUUYECKOTO MPUMEHEHHs] 00y4eHUs, CAMOPa3BUTHS, CaMOpeaTn3alii U caMOaHaIn3a

CBOGH IEATENbHOCTH. 3HAHUS, YMEHHS M YHHBEpCaJbHbIE yueOHbIE NEHCTBHS, HEOOXOAMMBIC IS OPraHU3alMd MPOEKTHO-HUCCIIEA0BATENbCKOM

NeSTeIbHOCTH B IIKOJIE, B OYyAyIIeM CTaHyT OCHOBOW [iJIsl OpraHU3aly HAyYHO-HCCIENIO0BATENIbCKOM JEATEIbHOCTH B BBICIIUX M CPEIHUX

poeCCHOHATBHBIX YUEOHBIX 3aBEACHUSAX, MO3BOJISIIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMH Ha PHIHKE TpyZAa M B J000H cdepe mpodeccnoHanbHON

NeSITEIbHOCTH.

Heo0OxonuMbIM ycinoBHeM peain3alvy JaHHOM NMPOrpaMMBbl SIBISIETCS] CTPEMIIEHHE Pa3BUTh Y O0y4YalOIUXCsl YMEHUE CaMOCTOSITENIbHO paboTaTh,

NKT-koMneTeHIMH, a TAK)Ke COBEPIICHCTBOBATh HABBIKUA OTCTAaWBaHUS COOCTBEHHOW MO3UIIUU 10 ONPeAeIEHHOMY BOIIPOCY.
esan kypcea:

e 3HAKOMCTBO YHYalIMXCs C BAKHEUIIUMU METOJaMH MPUMEHEHHS PU3NUECKIX 3HAHUN Ha MPAKTUKE;
e (opmMupoBaHUE IEIIOCTHON €CTECTBEHHOHAYYHON KapTHHBI MUPA YYaIIUXCS.
3agaum kypca:
e pa3BUTHE IIO3HABATENLHOTO HWHTEpECa, WHTEUIEKTYaIbHBIX M TBOPYECKUX CIOCOOHOCTEH ydaluxcs B MPOIECCE CaMOCTOSTENLHOTO
MpUOOPETEHNUs 3HAHUH C UCIIOJIb30BAHUEM PA3IMUHBIX HICTOYHHKOB HH(OpMAIINH;
e MOBBIIIEHUE HH)OPMAIIMOHHON, KOMMYHUKAaTUBHOM, 9KOJIOTNYECKOH KYJIbTYpBbI, OTIbITa CAMOCTOSTEIbHON AEATEIbHOCTH;
e COBEpILEHCTBOBAaHUE YMEHMH M HABBIKOB B XO0JI€ BBIIOJIHEHUS MPOTrpamMMbl Kypca (BBIIOJHEHHE J1a0OpaTOPHBIX paboT, M3ydyeHHUs, 0TOOpa U
cucTeMaTh3aluy HHpOpMaIum, MoAroToBka pedepara, npe3eHTanumn);
e OBJIAZICHUE YYALIUMHCS 3HAHUSIMH O COBPEMEHHON HayyHOU KapTUHE MUpPa, O HIMPOKHX BO3MOXKHOCTSAX NMPUMEHEHUs (PU3MUECKUX 3aKOHOB;
e BOCIIMTaHUS HaBBIKOB COTPYIHUYECTBA B MPOLIECCE COBMECTHOM paboThI;
e  OCO3HaHHBIN BBIOODP MPODUIBLHOTO 00YUEHHUS.
O01mas xapaKkTepucTHKA NPOrpaMMbl BHEYPOYHOH esAITeTIbHOCTH «PH3MKa BOKPYT HAC»

[IporpamMma «®u3nka BOKPYT Hac» OTHOCUTCS K OOLIEMHTEIVIEKTYyaIbHOMY HalpaBICHUIO BHEYPOUHOU €S TEIbHOCTH.

[Iporpamma conlep>KUT, ¢ OAHOM CTOPOHBI, MaTepuan Mo Oosee yriIyOoJEHHOMY HM3YYEHHUIO M3JIaraéMoro B HIKOJBHOW MporpamMme H30paHHOTO
paszzena, ¢ Apyroi — npeanonaraeT U3ydeHue TaKuX BOMPOCOB (PU3MKHU, KOTOPbIE HE BXOAST B IIKOJIbHBIA KYypC, HO MOBBIMIAIOT HAIEKHOCTh 3HAaHU U,
YIIPOLIAIOT MOHUMAaHUE U YCBOEHUE yueOHOW HH(pOpMalUK Ha CleAyrolel cTyneHn ooydenus. [IporpaMma mo3BoIsIeT OCYIIECTBIATh IBPUCTUUECKHU €
poObI U cHOPMUPOBATH MPAKTHUECKYIO ACSITENbHOCTD IIKOJIBHUKOB B H3y4aeMOi 001acT 3HAHUH.

Pa3BépThIBaHME copep)KaHUS 3HAHUI B MPOrpaMMe CTPYKTYPHPOBAHO TakKUM 0Opa3oM, YTO HM3y4EHHE BCEX MOCIEAYIOMIMX TeM OOecreynBaeTcs
MPeIbIAYIINMHY, @ MEXKIY YACTHBIMHU M OOIIMMU 3HAHUSMU IPOCIIEKUBAIOTCS CBS3H.

[Iporpamma coctouT M3 4 JOCTaTOYHO CAMOCTOSATENBHBIX TEMaTHYeCKHX Monyieid. MonynpHas CTpyKTypa Kypca, auddepeHUupoBaHHOCTb
3aJIaHAK TI03BOJISIIOT BapbhbUPOBATH COJIEP)KAHUE Kypca B COOTBETCTBHHM C OCOOEHHOCTSIMU YYEHHYECKOTO KOHTHHTEHTa (COCTaB Y4YEOHOW TPYIIIHI,
YPOBEHb 3HaHHH, 00yJaromuxcs), HaIU4Yus: 000py10BaHHUS.



JlocTrxkeHne COLUATbHO-TICUXOJIOTHUECKUX IIeNiel 00ecreuynBaeTcsl opraHu3anueii padboTel B Manbix rpynmax. KosuiekTuBHas AESITETbHOCTD
MO3BOJISIET Pa3BUBATh y OOYYAIOIIUXCS KOMMYHUKATHBHBIE KaueCTBA. BBIMOTHEHHE TPYNIONW MPAKTHUYECKHUX 3aJaHHUi 00eCrednBaeT pean3alluio
OCHOBHBIX MOJIOKEHUM MeToJa MajbiX rpymnm. CocTaB MajbIX TPYII MOXKET MEHAETCS MPHU MEPEeXOJe K M3YYEHHUIO CICAYIOIIEro MOAYJA. IDTO
obecrnieunBaeT OoJiee YCHENIHYIO COIMAIM3ANMI0 oOydaromuxcs. [IpoekTHas MesTeNbHOCTh MPEeIyCMaTPUBAET MOUCK HEOOXOAUMOM HEAOCTAIOIICH
nH(pOpMaIUK B SHIUKIIONEIUSAX, CIIPABOYHUKAX, HAYYHO-TIOMYJISIPHOU TuTepaType, B UHTepHeTe u np.

OOyuarormas JesITebHOCTh IeJarora 3akiF0YaeTcsl B CO3JaHUU OPraHU3alMOHHO-TIEAArOTUYECKUX YCIOBUU sl y4eOHO-IIO3HABATEIHLHOM
NEATEILHOCTH YYCHHKOB, B OKa3aHWU UM TIEIarorMuecKor MOJICPKKA U METOIUYCCKON IMOMOIIHM, 0OCCIICUHBAIONINX TapaHTHPOBAHHOE pEIICHUE
TUIAKTUYECKUX, PA3BUBAIOIIUNX U BOCIIUTATEIbHBIX 3a/1a4.

dusnka - SKCrepUMEHTaIbHAs HayKa, U3yJaromias MPUPOIHbBIC SBICHHUS ONBITHBIM IyTeM. [locTpoeHneM TeopeTHYecKux Mojeliel (u3uKa Jaet
00BsICHEHHE HAOIOIAeMBIX SIBIICHUH, (opmynupyer (uU3MUECKHE 3aKOHBI, MPEIACKA3bIBACT HOBBIC SIBICHUS, CO3/1a€T OCHOBY [UIsl NMPUMCHCHHUS
OTKPBITBIX 3aKOHOB MPHUPOJBI B YEJTOBEUYECKOHN MpakThke. [loaToMy mpu opraHu3anuu 3aHATHNA MO0 BHEYPOUYHOM JEATEIHHOCTH OOJIBIIOC BHUMaHHUE
YAETSETCS AKCIEPUMEHTAIBHBIM METOJAM HCCIEOBaHMS, YTOOBI Pa3BUBATh y OOYYAIOIIMXCS HABBIKA YYEOHOM, MPOCKTHO-HCCIICIOBATEILCKONH U
TBOPUYECKOU AEATEIbHOCTH.
Me:KnpeaAMeTHbIE CBAI3H, PeaJN3yEeMbIC TPOrpaMMOil BHEYPOUHOM AeITEIbHOCTH «DH3MKA BOKPYT HACH:

MaremMaruka: rpaduka, pemeHue 3aaad, IpOLeHTHI.

buonorus: ;xuBble OPraHU3Mbl, OMOJIOTHYECKasl OTITHKA, KJIeTKa, Ornocdepa.

XUMHUA: COCTaB U CTPOCHHUE BEIIECTBA.

I'eorpadus: MeToIbI H3yUSHUS KIMMAaTa U HeJIp 3€MIIHA, aTMOC(HEpBI.

DKOJIOTHS: 3arpsi3HEHHE aTMOC(Ephl, SKOJIOTHUECKHUE TPOIIECChI, MTAPHUKOBBIN A dekT, Ornocdepa.

1. Onucanue MecTa yueOHOIro npeaMera B yueOHOM ILJIaHe

B yue6noMm mutane YOV IDull Ha BHEypouHyto nesTenbHOCTh 1o (usnke B 10- X kimacce BbieneH 1 yac B Hepenmo. CorinacHo KaJlleHJapHOTO
rpaduka Ha 2020/2021 npexycmorpeno 35 yueOHbIX Helenb. Cpok peanuszanuu nporpamMmMsl — 1 rox. HanpasieHnue BHEypOUHON NesTETbHOCTH-
OOIIENHTEIUIEKTyalIbHOE.

2. Conepskanue y4eOHOro Kypca

CopepxaHue Kypca KauyeCTBEHHO OTJIMYaeTcsi oT 0a3oBoro kypca ¢gusuku. Ha ypokax 3akoHbl ()M3MKM paccMaTpUBAIOTCS B OCHOBHOM Ha
HEXUBBIX 00BbeKTax. OJHAKO OYEHb BA)KHO, YTOOBI Yy YYAIIUXCS MOCTENEHHO CKIAABIBATNCH YOSKICHUS B TOM, YTO, TPUUYUHHO-CJIECICTBEHHAS
CBS3b SIBJICHUN HMEET BCEOOIIMU XapaKTep M UYTO, BCE SBICHUS, MPOUCXOJAININE B OKPYXKAIOIIEeM HAc MHpE, B3aUMOCBs3aHbl. B Kypce
paccMaTpuBalOTCs BOIMPOCHI, HAMIPABJICHHBIE HA Pa3BUTHE MHTEpeca K (U3MKe, K IKCIEPUMEHTAIBHON AeSITenbHOCTH, (POPMUPOBAHUE YMEHUMN
paboTaTth CO crnpaBOYHOW JHTeparypoii. Bo Bpemsi m3ydeHus: kypca «@Pu3uka BOKPYT Hac» pedsTa MOJy4arOT BO3MOXKHOCTH IMPOBOJHTH
HCCIIeIOBATENLCKUI MTPOEKT IO JI00OMY M3 BBIOPAHHBIX HaIpaBieHUN. Ha UTOTOBBIX 3aHATUSX OOyYarolIHMecs BHICTYNAIOT U 3aIIMIIAIOT CBOU
MTPOCKT.

DJIeKTPOMArHUTHBIE sIBJIeHUs — 8 yacoB



DnexkTpocTaTUyecKre 3apsiibl. BeITOBBIE 37eKTponpHOOphl. JlOMalIHss 3JIeKTPONpoBojKka. TexHHKa Oe30macHOCTH MpH paboTre ¢
«OBITOBBIM 3JIEKTPUYECTBOMY». 3HAKOMCTBO C pabOTON HMHIMKATOPHOM OTBEPTKOMW, 3JEKTPUUYECKUM TECTEPOM; HCCIEAOBAaHHE KBAPTHPHOU
MIPOBOJKM HA IMOKapPOOMACHOCTh, COCTABICHUE MPUHIUIHAIBHON U MOHTa)KHON CXEMBI AJIEKTPOMNPOBOJIKH, OCHOBBI AJIEMEHTAPHOI'O PEMOHTa
OBITOBBIX AJIGKTPONPUOOPOB. DJIEKTPUUECKHE CBOMCTBAa Tela 4eJoBeka. buosnextpudectBo. DOTOPEUENTOPHI., 3JIEKTPOPELENTOPHI,
buosnekrpuyecTBo cHa.
MaruuTHoe noje 1 JKUBEIC OpTraHU3MBlI. Wcnonp30Banre MariuToB B GBITy. Hcnonp3oBanne MarunuTa Kak MeTaJlJIOMCKATEIIA.
Panuo. TeneBunenue. BnusiHue 31eKTpOMarHUTHOTO U3TyYEHUS Ha KUBOM opranus3M. McciienqoBanre HHTEHCUBHOCTH 3JIEKTPOMATHUTHOTO
M3ITy4eHUs IIEKTPOOBITOBBIX TPHUOOPOB C MOMOIIBI0 PEHTTEHOBCKOM MIICHKH.
MexaHn4yeckue KoJe0aHUS M BOJIHBI - 2 yaca
Mexanunueckue xonebanus u yenoBek. [Ipoucxoxnenne 6moputmoB. Cepale U 3ByKH, CONPOBOXKIAIOIINE pabOTy cepama U JEeTKuX, ux
3anuchk. CreTockonu GoHEHIO0CKON. BrICTyKMBaHME — KaK OJMH U3 CIIOCOOOB OIpPEeIeIeHHs pa3MEPOB BHYTPEHHUX OPTaHOB U UX COCTOSIHHSL.
3BYK KaK CpPeICTBO BOCHPHUSATHS M neperadd uHpopmamuu. Opran ciayxa. O6macTb ClpIIMMOCTH 3ByKa. ['010COBOI ammapar 4yenoBeka.
XapakTepUCTUKHU TOJIoca YETOBEKa. VYabTpazByk u uHOpa3Byk. OU3ndeckre OCHOBBI YIbTPA3BYKOBOTO HCCIIEIOBAHUS YelIOBEKa. 3BYKH
IIPUPOIBL.
TenoBble siBJAeHUsA - 9 yacoB
Bunsr Temnonepenaun B ObiTy. Jduddysus. Kumenme. Bompocsl Oe3omacHOCTH B TEIIOBBIX mporeccax. CrocoObl H3MepeHwHs
TeMreparypbl. TepMmoperynaropbl. 3HaueHue IBeTa Uis OQpOpMIIEHHS OBITOBBIX MPUOOPOB, MOCYABI; MPOBEpPKa pabOThl BEHTUIISIUY;
apoMaTru3anusa IOMCHICHUA, M3TOTOBJICHUC BOJIOCAHOI'O THUT'POMCETpA. HaCI)IHIeHHI)Iﬁ, HeHaCBIIHGHHLIfI map. Bnaxkunocts. 3Hauenue
TEMIIEPATYPHOTO PEeKUMA U BIAXXHOCTHU JJIs KUZHEACITETLHOCTH YeIIOBEKA.
Onrtuyeckue siBjieHusi - 14 yacon
dotomeTpusi. CBETOBOM MOTOK. 3aKOHBI OCBEIIEHHOCTH. 3aKOHBI T€OMETpHUECKON oNTUKU. 3epkaiio. [locTpoeHne n3o0paxeHus B IIIOCKOM
3epKajie U B cuCTeMe 3epKaj. ToHKas JIMH3a: HaxoXJeHue o0bekTa Mo xoay Jyded. @opmyna ToHkKOW JUH3BL. CTpoeHHE Tria3a YeloBeKa.
@dusnueckue OCHOBBI 3peHHs uesoBeka. JlegexTsl 3peHHs U CcrnocoObl MX HCHpaBieHus. Pacuer mapaMeTpoB JIMH3bI U H300pa’keHMs.
CrnektpanbHasi M DSHEpreTuyeckass 4yBCTBUTEIbHOCTh TIu1a3a. llomHoe BHyTpeHHee oTpakeHue. BosHoBas onTuka. Jlucrepcust cBeTa.
Wutepdepennys u audpaxius ceera. CBETOBBIE SIBIECHUS B IPUPOJIE.
3amuTa NpoeKToB — 2 yaca
BHeypouHast 1esTenbHOCTh MpeArnosiaraeT OONBLIYI0 CAMOCTOSTENbHYIO pPaboTy ywamuxcs. TeopeTHuecKuil MaTepuasl JO0JKEH ObITh
HEpa3phIBHO CBsI3aH C NMpakTukoil. [Ipu mogdope MuaakTHUeCKOro MaTrepuaia UCIOoIb30BaTh 3aJlaHus BCEX BHJIOB U ypoBHEH. Bece mpakTuyeckue
paboTbl  mpoBOAATCA O€3 ykazaHuil kK paloTe, yTOOBI BBIOJHEHHE 33JaHUN OBLIO TBOPUYECKHUM IpolieccoM. B ciydae 3aTpyaHeHUil HeoOXoaum
WHIUBUAYAIbHBIN MOAX0J, KOTOPBIA 3aKIH0YAaeTCs B UCHOJIb30BAaHUU KPATKOTO WM MOAPOOHOro omucanus pabotel. OOBEM MaTepuanga U3y4aeMbIX
TEM 3aHATUN U KOJIMYECTBO OTBEJEHHBIX HA 3TO YaCOB ONPEIEIAETCS CAMUM YUUTEIIEM.
[Tpriembl 1 METO/BI pabOTHI, KOTOPBIE MIIAHUPYIOTCS MPU PEATU3aLUN TPOTPaMMBI:
-caMoCTOsITeIbHbIE pabOThI ¢ UCTOYHUKAMU HH(OpMAaIHy;
-YCTHBIE COOOILIEHNUS yUaIIUXCS C TOCIEeNYIOIeH TUCKYCCUEeH;
-3BPUCTUYECKHE OeCe/Ibl;
-3JICMCHTBI UTPOBBIX TCXHOHOFHﬁ;
-BBINIOJIHEHUE SKCIIEPUMEHTABHBIX U MPAKTHYECKUX paboT MO TermoTe,
OITHKE;-paboTa ¢ TUAAKTHIECKIUM MaTEpPHaIOM;-CaMOKOHTPOJIb YYalTUMKICS CBOUMX 3HAHUII MO0 BOIpOCaM JJisi TOBTOPEHUSI.



3. IIporpaMMHoOe B yueOHO-MeTOANYECKOe obecreueHmne

IleuaTHble yueOHUK (aBTOP,
nocoous Ha3BaHHeE, I'oj
H3JaHus,
U3/1aTeJIbCTBO)

Jlureparypa

1. bormanoB K.}O. «®wu3uk B roctsax y 6monora» M, Hayka, 1986;

2. Kabapaun O.® «Bueypounas padota no pusuke» M, [IpocBemenne 1983;

3. Ilepensman «3anumatensHas gpusuka» 1-3 wacte M, Hayka 1980;

4. Tapacos JI.B ®usuka B npuponae M, IIpocsemnienue 1988;

5. CmupHos A.T1., 3axapos O.B. Becénbin 6an 1 BgyMmumnBbIn ypok: dPusmyeckme 3agaym ¢

nupuyeckumun ycrosmnamu. - M.: Kpyrosop, 1994;
Yconbues A.ll. 3agayn no usmke Ha OCHOBAHUN NIUTEPATYPHbIX CIOXKETOB. -
EkaTtepuHbypr: Y-®akrtopus, 2003;
7. EnoxoBud A.C. CnpaBounuk 1o ¢pusuke u rexuuke. - M.: [Ipocsemenue, 2006;
«[lo3Hait camoro ce6s» / bubnnoreka «IlepBoe centaOps» cepus «Dusuka» Boimyck No26 2009;
9. Kuxoun U.K. Pacckassl o ¢pusuke u ¢pusnkax // budbnmoreuka «Ksant». Bpim. 53. M.: Hayka; ri.
pen. ¢us.-mar. urt., 1986,
10. ManbnepwTenH J1. 3aHnmaTtensHas ousmkar». - M.: PocmaH, 1998;
11. Mapos M. 4. Ilnanersr Conneunoii cucremsl. — M. Hayka, 2011;
12. Tur Tom Hayunsie 3a6aBbl. @u3uka: ombIThl, GOKYCHI B pa3BiiedeHus: mep. ¢ ¢p. - M.: ACT:
Actpens, 2007;
13. Yokep k. dusndeckunin hpenepsepk. - M.: Mup, 1979.
14. JleoHoBn4 A.A. dusnyeckui kanengockon. - M.: bropo KeaH Tym, 1994;
15. Apakensn M.K., Baiinmrreitn JI.W. Dnekrpo0e30nacHOCTh B JKHIIBIX 3JaHUAX.- M.:
Dneproaromusaar 1983;
16. Tynbunnckuit M.E. COopHUK KauecTBEHHBIX 3a1a4 1o gusuke. M.: «lIpocsemenue» 1965;
17. Odanosa N.JI. 3anumarenbHble Beuepa 1o gpusuke B cpenneit mkoine. M. «IIpocsenienue», 1990.

=

*®

padouas Terpajs,
TETpaau AJas
J1a0O0paTOpPHBIX
pador

1.B.®. ITunos PaGouas TeTpaap 171 MpoBeAeHUs 1ab0opaTOpHBIX paboT 9 kiacc. — M.: IIpocBenienue
, 2007

2. B.A. Kacesnos, B.A. Koposun Terpanp s naboparopusix pabot 10 kiacc — M.: JIpoda, 2008

3. B.A. Kacesanos, B.A. Koposun Terpaas mis mabopatopubix padot 11 kimace — M.: JIpoda, 2008

JIUAAKTHYECKHE
MaTepuabl

Kaprouku-3ananus ass BeInoiaHeHUs npaktudeckux padot./ B.®. Hlunos — M.: [Ipoceemenue , 2002.
Paznatounslit MaTepuan no ¢usuke / Yuiakosa M.A. — M.: [Ipocsemenue , 1990.

MeTOANYeCKHue
MaTepHuaJIbl

Temarnueckne MNpPE3EHTAUUIIO COAECPXKAHUIO IPOrpaMMbl BHEYPOUYHOU JesarenbHocTH «Dusmnka
BOKpPYT Hac»

TexHnuyeckue cpeacrsa o0y4eHust

Kommnsrorep ¢ BeixoaoM B IHTEpHET, MyJIbTUMEIUUHBIN ITPOEKTOP.
KommiekTsl yueOH0-1a00paTOpHOT0 000pyI0BaHHE I IPOBEACHUS MPAKTHYECKUX padoT.




Haruasigabie nocodust TaOnuupl, MakeThl, AEHCTBYIOIIME MOJEIH, TEYaTHbIE M WHTEPAKTUBHBIC IUIAKATHI MO H3y4aeMbIM

TeMaM
Ludposbie HHTEPHET- bubnmoreka — Bcé no npeamery «Pusukay. http://www.proshkolu.ru
o0pa3oBaTejibHbIE pecypchbl Buneoonsitel Ha ypokax. http://fizika-class.narod.ru
pecypchr: Enunas komuteknus mudpoBbIx 00pa3oBaTenbHBIX pecypcoB. http://school-collection.edu.ru

HHTepecHbIe MaTepualibl K ypokaM (PU3UKHU TI0 TeMaM; HarjIsAHbIe Mocoous K ypokam. http://class-
fizika.narod.ru

udposreie oOpazoBarenbHbIE pecypchl. http:// www.openclass.ru

DnexTpoHHbIe yueOHNKHU 1o (usuke. http://www.fizika.ru

npouue (qucku, | Cepus nucko DVD: Mynsrumenuitnoe yue6Hoe nocodue «Harmsaanas gusmka»

2J1. IOCOOMS " Cepus muckoB DVD: COOpHMK JE€MOHCTPAITOHHBIX OIBITOB JJIsi CpPEeIHEH oO0Ieo0pa3oBaTeIbHOM
T.IL.) mkoJbl «IIkonbHbIH puzndecknii sxcnepumenTt» / CoBpeMeHHBIN TyMaHuTapHbidi yHuBepcutet 2006
Cepus nuckoB DVD: «Ounuknoneaus aromay / ['ockapnopanus «Pocatom», 2012

Juck «Atom Ha ciryx0e genoBeky»/ ['ockapropanus «Pocatomy», 2001

4. Tlnanupyemble pe3y/ibTAaThl OCBOCHHUS Y4eOHOI0 MpeaMeTa, Kypca

[Inanupyemble pe3yiabTaThl OCBOSHUS MPOTpaMMbl HAIIPABIIEHBI HA Pa3BUTHE YHUBEPCATIbHBIX YUEOHBIX JEHCTBHI, yueOHOU U OOIIEOIb30BaTENbCKON
NKT-koMIETEHTHOCTH 00YYarOIIMXCs, OBITA MPOCKTHOMN JEITeILHOCTH, HABBIKOB PA0OTHI C HHPOPMAIIHCH.

JIM4HOCTHBIE:

CdhopmupoBaHHOCTH TTO3HABATENBHBIX MHTEPECOB K MPAKTHUYECKON M MPOEKTHON NEATEIHHOCTH M OCHOB COIMAIbHO-KPUTUYECKOTO MBIILICHUS Ha
OCHOBE Pa3BUTHS HHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH ydaluxcs;

YOexxIeHHOCTh B BO3MOXXHOCTH TIO3HAHMSI TPHUPOABI, B HEOOXOIMMOCTH pPa3yMHOTO HCIOJb30BAHUS JOCTH)KEHUNW HAyKHM M TEXHOJOTHH IS
JTATbHENIIIETO Pa3BUTHS YE€IIOBEYECKOTO OOIIECHMS, YBOXKEHHE K TBOPIIAaM HayKHU M TEXHHUKH, OTHOIIIEHHE K (PU3UKE KaK K JIEMEHTY 00IIeueI0Beq €CKOM
KYJIbTYpHI;

CaMoCTOsITeTFHOCTh B IPHOOPETEHNN HOBBIX 3HAHUN M MPAKTUYECKUX YMEHHI MOHUMAaHUM UX 3HAUCHUS U JATbHEHIIETro M3y4YeHUsl €CTECTBEHHBIX
T CLUIUINH;

MortuBanusi 00pa3oBaTeIbHOMN A€ITETLHOCTH MIKOJIFHUKOB HA OCHOBE JTMYHOCTHO-OPUEHTHPOBAHHOTO MOIX0/1a;

YMEHUU ONPEACNATh TPAaHUIIBI COOCTBEHHOTO 3HAHHWS W HE3HAHWS, PAa3BUTHUU CIIOCOOHOCTH K CaMOOIICHKE (OIIEHWBAaTh COOCTBEHHYIO Y4YEOHYIO
NEeSATEIbHOCTh: CBOU JIOCTUKEHUS, CAMOCTOSTEIbHOCTh, MHULIUATUBY, OTBETCTBEHHOCTh, IPUYMHBI HEY 1aY);

dopMupoBaHUE IICHHOCTHBIX OTHOIIEHUH IOYT K APYTY, YUUTENI0, aBTOPaM OTKPBITUHN B U300pEeTEeHUH, pe3ylbTaTaM 00y4deHHsI.

c(hOpMUPOBAHHOCTH KOMMYHHUKATUBHON KOMITETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE CO CBEPCTHUKAMU U YUUTEIIEM;

ycBoenuu Th npu mpoBeneHnn MpakTHIeCKuX padoT, cHhOPMUPOBAHHOCTH OEPEKHOTO OTHOIICHHS K IIIKOJIBHOMY 000PYI0BaHHUIO.

MeranpeamMerHble:

B cdepe peeyiamuenvix yauBepcaabHbIX YI€OHBIX TCHCTBUI:

OBJ'IaI[eBaTI) HaBBIKaMH CaMOCTOATCIBHOT'O HpI/IO6peTeHI/I$[ HOBBIX 3HﬁHI/II>1, opraHu3ann y‘-Ie6HOI\/'I JACATCIIBHOCTH, ITIOCTAHOBKA uenef/i, IJIaHUPOBAHUA,
CaMOKOHTPOJIA U OLUCHKHU PE3YJIbTATOB cBocit ACATCIIbHOCTH, YMCHUAMUA NPCABUACTL BO3SMOXKHBIC PC3YJILTAThI CBOUX I[GI\/'ICTBI/II\/'I;


https://www.google.com/url?q=http://www.proshkolu.ru&sa=D&ust=1600987309592000&usg=AOvVaw3qSoaxGNDfpazRv2CrpzAK
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1600987309593000&usg=AOvVaw39RK4yOHsFS8vEBXn8rqCS
https://www.google.com/url?q=http://class-fizika.narod.ru&sa=D&ust=1600987309593000&usg=AOvVaw3Soqvw7DhPlrXaMr3O8ZKm
https://www.google.com/url?q=http://class-fizika.narod.ru&sa=D&ust=1600987309593000&usg=AOvVaw3Soqvw7DhPlrXaMr3O8ZKm
https://www.google.com/url?q=http://www.openclass.ru&sa=D&ust=1600987309593000&usg=AOvVaw0ogeX5VpUFrzDVnYCjhkVU
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1600987309594000&usg=AOvVaw0iDN2uT5Sawz5r-oSTUDqb

[TonnMarh pa3nuuus MEXIy HUCXOTHBIMUA ()aKTaMH W TUIOTE€3aMH ISl UX OOBSICHEHHUS, TEOPETUYCCKUMHU MOJCISIMH U PEATbHBIMU OOBEKTaMH,
OBJIaJICBaTh YHUBEPCAIHHBIMHU YYCOHBIMU JCHCTBUSMHU HA MPUMEPAX TUMOTE3 ISl OOBSICHEHHUS U3BECTHBIX (DAKTOB M AKCIEPUMEHTATHHON TPOBEPKH
BBIIBUTAEMBIX TUIIOTE3, pa3pab0TKU TEOPETUUECKUX MOJIEJICH MPOLIeCCOB WU SIBJICHHUIA,

B cdepe nosrnasamenvubix yaHuBepcaabHbIX YICOHBIX JICHCTBUI:

dopmMHupoBaTh yMEHHUS BOCHPHUHHMMATh, MepepadaThiBaTh U MPEICTaBIATh HMHQOpPMAIMIO B CIIOBECHOW, 0Opa3HOM, cUMBOJIMYECKOU (opmax,
aHAJIM3UPOBaTh U TepepadaThiBaTh MOJYYEHHYIO MH(OpPMALMI0 B COOTBETCTBUU C IOCTABICHHBIMU 3aJa4aMH, BBIICIATH OCHOBHOE COJEp)KaHUE
MIPOYUTAHHOTO TEKCTA, HAXOJAUTh B HEM OTBETHI HA ITOCTABJICHHBIE BOIIPOCHI U U3JIaraTh €ro;

BBIJIBUTATh TUIIOTE3bI, OCYLIECTBIATh UX MPOBEPKY, MOJIH30BAThCs OMOIMOTEUHBIMU KaTaJOTaMH, CIIEHUAIBHBIMU CIIPABOYHUKAMH, YHUBEPCATbHBIMU
SHLMKIIONEIUSAMH 11 TOUCcKa UH(opMau 00 00bEeKTax.

[TpuoOperaTs OMBIT CAMOCTOSTEIBHOIO IOMCKA, aHaiu3a MU oTOopa WHPOpPMALMK C HCHOIH30BAHWEM pA3IUYHBIX HCTOYHHUKOB, M HOBBIX
MH(GOPMALMOHHBIX TEXHOJIOTUHN /JIs pellIeHUs T03HaBaTEeIbHbIX 3a/1ay;

OcBauBath NpueMbl IEHCTBUI B HECTaHAAPTHBIX CUTYalUsAX, OBJIAJEBATh IBPUCTUUECKUMH METOAMHU PELIeHUs IpolieM
B chepe kommynuxamusnvix yHuBEpCcalbHbIX YU€OHBIX IEHCTBUM:

Pa3BuBaTh MOHOJIOTHYECKYIO W JHMAJIOTMYECKYIO pPedb, YMETh BBIPa)KaTh CBOM MBICIH M CIIOCOOHOCTH BBICITYIIMBATH COOECETHHKA, MTOHUMATh €T0
TOUKY 3pEHUs, IPU3HABATH IPABO JPYroro 4ejJoBeKa Ha ero TOUKy 3peHHsl, IPU3HaBaTh MPaBoO APYroro 4ejaoBeKa Ha NHOE MHEHHUE;

®opmupoBaTh YMEHUS pabOTaTh B IPYIIE C BBINOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIEH, IPEICTABISITh U OTCTAauBaTh CBOM B3IJISAbl U YOEKICHMUS,
BECTH JJUCKYCCHIO.

IIpexmeTHbIe:

®opMupoBaTh MPEACTABICHHUS O 3aKOHOMEPHOW CBA3M U MO3HAHUS MPHUPOJbI, 00 OOBEKTUBHOCTU HAYyYHOI'O 3HAHUSA; O CUCTEMOOOpa3yrolel posu
Gu3MKN 17151 pa3BUTHSL JPYTUX €CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJOIUWH; O HAYYHOM MHPOBO33PEHHM KaK Pe3y/bTaTe U3Y4YE€HHUS OCHOB CTPOEHUS
MaTepuu U QyHIaMEHTAIbHbBIX 3aKOHOB (DU3UKH;

®opmupoBaTh MEpBOHAYAIbHBIE MPEACTABICHUS O (PU3MYECKON CYIIHOCTH SIBJIEHUH MPHUPOAbI (MEXaHWYECKUX, TEIJIOBBIX, IEKTPOMArHUTHBIX U
KBAaHTOBBIX), BUJJaX MaTepuu (BEIIECTBO U I10JIe), ABMKEHUH KaK CIOCO0e CYIIeCTBOBaHMS MaTepHM; yCBauBaThb OCHOBHBIE MJIEM MEXAaHUKH, aTOMHO-
MOJIEKYJISIPHOTO y4Y€HUS O CTPOCHHMM BEILECTBA, AJIEMEHTOB JJIEKTPOJMHAMUKHA U KBAaHTOBOM (DM3MKH; OBIAJEBaTh MOHSITUWHBIM amnmapaToM U
CHUMBOJIMYECKHUM SI3bIKOM (PU3HKH;

[IproGperaTh ONBIT MPUMEHEHUS] HAyYHBIX METO/0B MO3HAHUS, HAOMIOACHUS (QU3NYECKUX SBJICHHM, MPOCTBIX IKCIEPUMEHTAIbHBIX HCCIIEJOBAHUM,
IPSIMBIX U KOCBEHHBIX U3MEPEHU C UCMOIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX NMPUOOPOB; MOHUMATh HEM30EKHOCTh MOIPEIIHOCTH
JOOBIX U3MEPEHUI;

Oco3HaBaTh HEOOXOAUMOCTb PUMEHEHHS TOCTHKEHUN GU3NKH U TEXHOJIOTHH JUIsl palliOHAIBHOTO IPUPOIOIOIB30BaAHUS;

OnnazieBaTh OCHOBaMH 0€30IIaCHOT'O MCIOJIb30BAHUS €CTECTBEHHBIX M MCKYCCTBEHHBIX JJIEKTPHUECKUX MU MArHUTHBIX MOJIEH, 3JeKTPOMAarHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M MCKYCCTBEHHBIX MOHM3UPYIOMIMUX U3IYyYeHHH BO M30€kaHME WX BPEJHOTO BO3JEHCTBHUS HA OKPYKAIOILIYIO Cpedy U
OpraHM3M YEJIOBEKa;

Pa3BuBaTh yMeHHE IJIaHUPOBATh B IOBCEJHEBHOW XU3HU CBOU JACWCTBHUSA C NPUMEHEHUEM IIOJYYEHHBIX 3HAHUH MEXAHUKH, IEKTPOIUHAMUKH,
TEPMOJUHAMUKH U TETJIOBBIX SIBJICHUH C LIETIBI0 COepeKeHUsI 310POBbSI;

@opMHUpOBaTh NPEACTABIECHUS O HEPALMOHAIBHOM HCIIOJIB30BAHUM IPHUPOIHBIX PECYPCOB M DHEPTUH, O 3arpsA3HEHUM OKPYXKAIOIIEH Cpelbl Kak
CJICZICTBUU HECOBEPIIEHCTBA MALIMH U MEXaHU3MOB.



IIpumepHoe TeMaTHYeCKOe IVIAHUPOBAHKME Kypca “Pu3uka BOKpPYr Hac”
10 xaacc (0,5 yac B Hene110)

Nen/m | Tema KosmmuecTBo yacos JlabopaTopHbie paboThl
1 DJIEKTPOMArHUTHBIE SIBJICHUS 4 1
2 MexaHudeckue KojieOaHusl U BOJTHBI 1
3 TennoBbie SIBICHUS 5 1
4 OnTuyeckue siBJICHUS 6 2
5 3anmra nNpoeKTOB 1
Bceero 17 4
Ne 3ansATHSA Tema 3ansiTHA
/i
JJIeKTPOMarHuTHbIE siBjleHus (4 yaca)
1 DJIEKTpUYECKHE 3apsi/ibl U )KUBbIE OPraHU3Mbl. BiMsiHUE 31€KTPUYECKOro MoJisl Ha KUBbIE OPraHU3Mbl. BHO3JIEKTpUUECTBO.
JlabopaTopHas padora «OnpeneneHue COnpoTUBICHUS TKAHEH YeI0BEKa»
2 [IpupoiHbIe 1 HCKYCCTBEHHBIE DJIEKTPUUECKHE TOKH.
Wcropus sHepreTuku. JHEprus AIeKTPUUECKOro TOKa U €€ UCIIOJIb30BAHKE.
3 Kondepenuums «nexrpuueckue ceTv npoOaeMbl U MEPCHEKTUBBL. AIBTEPHATUBHBIC HCTOUHUKH YHEPTHI
MarnuTtHoe noje 3eMJIM 1 €ro BIMSHHE Ha YeJIOBeKa.
4 CBoIiCTBA 3JIEKTPOMAarHUTHBIX BOJIH HU3KOW YacTOTHI. PaIMOBOJIHBI M YEJIOBEK.
buonornueckue cBoCTBa 3JIEKTPOMAarHUTHBIX BOJIH BBICOKOW YaCTOTBHI.
Mexanunueckue KoJie0aHusa U BoJHbI (1 yaca)
5 KonebGanus u BoHBI B ®UBBIX oprann3max. Konebanus u yenosek. buopurm.
3BYK KaK CpeJICTBO BOCIIPUATHS U Nepeadyn HHPopMaluu. Y IbTpa3ByK U HHOPa3BYK.
TensioBble siBjieHHs1 (5 4acoB)
6 DHeprus TommBa. Tenno3HepreTuka. BivsHue temneparypHbIX yCIOBUN Ha KU3Hb YEJIOBEKA.
JlabopaTopnas pa6ora «/3MeHeHre TemMrepaTyphl BELECTBA MPU MEPEX0/Ie C TBEpAOro B razoodpasHoe cocrosiHue. [loctpoenue
rpaduka 3aBUCHMOCTH TEMIIEPATYPHI TEIa OT BPDEMEHM.
7 TennoBoe 3arpsizHenue armocdepsl. Pemenue 3agay.
8 Bunel Tpancnopra. [IpuMeHeHre pa3nuyHbIX BUAOB TPAHCIIOPTA B HAIlleM peruoHe. BiausHue paboThl TEMIOBBIX IBUTaTeNel Ha
9KOJIOTUYECKHE MPOIECCHI.
9 TenoBble TPOLIECCH B TEJIE YEIOBEKA.
10 Pemenue skcnepumentanbhbix 3a7a4. (OcHoBHOe ypaBHeHne MKT, konnuecTBo BerecTa)
OnrTuyeckue siBjieHusi (6 4acoB)
11 doromerpusi. CBeTOBOI MOTOK. 3aK0HKI OcBelleHHOCTH. JlabopaTopHas pabora «OnpeneneHue YpoBHs OCBEIIEHHOCTH B KJIACCE
12 3epkanbHOE U paccessHHoe (nuddy3Hoe) OTpakeHUE CBETA.
DkcniepuMeHTaNbHAs pabdota: «[locTpoeHne n300pakeHrs B IIIOCKOM 3epKajey.




13

DKcnepuMeHTalbHast padora: “MHOrokpaTHoe n300paKeHne NpeaMeTa B INIOCKHUX 3epKajax’”.

14 JIunzel. ['na3 kak ontudeckas cuctema. Jlegextsl 3penus. CriocoObl ncrpaBieHus 1ehEKTOB 3PCHMS.
15 [TocTpoenne nzodpakenus B cucreme 3epkai. JlaGoparopuas padora: «Onpenenenne GOKYCHOTO pacCTOSHHS U ONITUYECKOM CHITBI
OYKOBY
16 CBeTOBbI€ BJICHMSI B IpUpoJe (pagyra, MUpaxH, rajgo).OnTH4ecKrue WUTF03UH HAIIEro 3peHusl.
JXKusoii ceer. (CBeueHne MOPs, CBETAUIMECS] OPraHU3Mbl, XEMUIIOMUHECIICHIINS, OMOTIOMUHECIICHIINS).
3ammra npoexktoB (1 gac)
17 3amuTa MpoeKTOB
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