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AHHOTALIUSA

PaGouas mporpamma BHEYpPOUHOM NesTebHOCTH «DHU3MKa BOKPYT HACY» peallu3yeT
OCHOBHYIO 00pa30BaTeNbHYI0 MporpamMmy cpeaHero oopazoanus MKOY «ABepbsHOBCKast
COLLl» B nporpaMmMe nperycMOTPEHbI BO3MOYKHOCTH JJIs1 Pa3BUTHUSL OCHOBHBIX BH/I0B
JEATeIbHOCTH 00yJaroIUXCsl B COOTBETCTBUH C UX BO3PACTHBIMH OCOOCHHOCTSIMHU.

B xozae u3yuenus 1aHHOTO Kypca, y4aluecst He TOJIbKO yIOBIETBOPAT CBOU
oOpa3oBaTenbHbIe TOTPEOHOCTH, HO U MOJTy4aT HAaBBIKU HCCIIEI0BATEIbCKOM A TEIILHOCTH,
MO3HAKOMSITCS] C METOIAMHU UCCIIEIOBaHUS B U3UKE U OMOJIOTMH, NIOJTyyaT KpaTKUe JaHHbBIE O
MEIIMIIMHCKOM 1 OMoJIorudecKkoi anmaparype. HaBbiku, mosydeHHbIe TpH paboTe ¢
M3MEPUTENBHBIMU PUOOPaMH, BHIIIOJTHEHHE MPAKTUYECKUX padOT U MOCTAHOBKA 3KCIIEPUMEHTA
MIPUTOASTCS B JaJIbHENIIEH HAyYHO-TEXHUYECKOU AeaTebHOCTH. OObICHEHNE OTJENbHBIX
IIPOLIECCOB, MPOUCXOISAIINX B )KUBBIX OPraHU3Max Ha OCHOBE (PU3MUECKHUX 3aKOHOB IIOMOKET UM
YCTaHOBUTbH MPUYMHHO-CIICICTBEHHBIE CBS3H, CYIIECTBYIOIINE B )KUBON M HEKMBOW IPUPOJE,
chopMupyeT HHTEPEC HE TOJIBKO K (PU3MKE, HO U K HAYKE B LIETIOM.

[Iporpamma Kypca HOCHT NPAKTUKO-OPUEHTUPOBAHHBIN XapaKTep € AEMEHTAMU HAy4HO-
HCCIEN0BATENBCKOM IEATEIBHOCTH U IIOCTPOEH C ONTOPOM HA 3HAHUS U YMEHUS, MTOTyYCHHBIE
yUalIUMUCS HpU U3y4eHUU GU3NKU, XUMUU, OUOJIOTHH.

Kypc “®@usnka BOKpyr Hac” BJIAE€TCS MHTETPUPOBAHHBIM U MIPEATNIOJIAraeT 3HAKOMCTBO €
onpeeNEHHBIM acleKToM 0a30BOil HayKH - GU3MKU U HANpaBIEHUSMH HCCIIEI0BaHUMN, KOTOPbIE
BO3ZHUKIIU Ha CThIKE (PM3UKH XUMUU, OMOJIOTHH, U SKOJIOTHH. OH CIIOCOOCTBYIOT pacIupPeHHIO
Kpyro3opa oOy4arouuxcs, noaaepKaHuio HHTepeca K U3yuyeHuIo (PM3UKU 1 HalpaBJIeH Ha
pelieHue JMYHOCTHO 3HAYMMBIX I YUCHHKA IPUKIaJAHbIX 3a7a4. BkitoueHrne B mporpaMmy
BOIIPOCOB, CBSI3aHHBIX C (PU3UKOI UeIOBEKa, MO3BOJIUT yUalllUMCS MTPOJIBUHYTHCS MO MYyTH
MO3HAHUS cCaMHX ceOs, JTydllle OHITh IPUPOIY YETOBEKa U €r0 BOZMOYKHOCTEH.

IHosicHuTEeIbHAS 3alIMCKA
PaGouas mporpamma 1o BHEYpOUYHOI! esATeNbHOCTH «DU3MKa BOKPYT HAC» MpeHa3HAUYeHa

g obydaromuxcs 10 kitaccoB U pazpaboTaHa Ha OCHOBE CIIEIYIOIINX HOPMATUBHBIX

AOKYMEHTOB:

o  @epepanpHoro 3akoHa "OO0 obpazoBanuu B Poccuiickoit @eneparnuu” ot 29.12.2012 N 273-
®3;

e mpukaza MuHucrepcTBa 00pazoBanus u Hayku Poccuiickoii @enepanuu ot 17 nexkadps 2010
r. Ne 1897 «O6 yTBepkaeHNH (enepalbHOT0 TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 00111ero 00pa3oBaHus» (B perakuuu nprukaza MuHoOpHuayku Poccun
ot 31 nexabps 2015 r. Ne 1577);

e npukasa MuHuctepcTea obpasoBaHus n Hayku Poccuickon degepaumm ot 17 mas 2012 r. Ne 413
«O0 yTBEPXOAEHMM heaeparnibHOro rocyaapCTBEHHOro 00pa3oBaTeibHOMO CTaHgapTa CpeaHero
obuiero o6pa3oBaHnsi» C UBMEHEHUAMU, YTBEPXKAEHHBIMM NprkazaMmm MuHmucTepcTea obpa3oBaHns 1
Haykn Poccunckon ®epepaumm Ne1645 ot 29.12.2014 r., Ne 1578 ot 31.12.2015 1., Ne 613 ot
29.06.2017 .

e  KOHIICNIIMH AYXOBHO-HPABCTBEHHOT'O PA3BUTHS U BOCIIUTAHUS JIMYHOCTH IPaKJIaHUHA.
e CanlluH 2.4.2.2821-10 «Ca"nutapHO-3MHIEMHUOJIOTHYECKHE TPEOOBAHUS K YCIOBUIM U
opraHu3zaiuu o0yueHus B 00111e00pa30BaTeIbHbIX YUPEKICHUSIX)»: TOCTAHOBIICHHS
I'maBHOTO TOCYAapCTBEHHOTO CaHUTAapHOTO Bpada Poccuiickoii @eneparun ot 29 nexkadps
2010 Ne 1809.
AKTyanbHOCTb JaHHOH NMPOrpaMMbl 00YCIIOBJIEHA €€ METOI0JI0I MYECKON 3HAUUMOCTBIO -
pa3BUTHE y HIKOJFHUKOB MOTHUBAIIUH K U3ydeHuto Gpusnku. Kypc numeer
€CTECTBEHHOHAYYHYIO HAIIPABJIEHHOCTh OOLIEKYIbTYPHOTO YpoBHs. PU3MKa KaK HayKa o
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HanboJiee 00IMX 3aKOHAX MPUPO/IbI, BEICTYIIAs B KAUECTBE Y4eOHOTO IMPeMETa B IIKOJIE,
BHOCHT CYIIIECTBEHHBIH BKJIAJ] B CUCTEMY 3HaHUH 00 oKpyxKatomeM mupe. OHa pacKpbIBaeT
POJIb HAYKH B SKOHOMHUYECKOM U KYJIbTYPHOM Pa3BUTHH OOIIECTBA, CIIOCOOCTBYET
(OpMUPOBAHHIO COBPEMEHHOTO HAyYHOT'O MHUPOBO33PEHUS

@®I'OC HOBOTO MOKOJICHHUS TPEOYET UCIOIB30BAHUS B 00pa30BaTEILHOM IIpoIIecce

METO/I0B U MIPUEMOB MPOEKTHO-UCCIIEI0BATENILCKOM AeATeNbHOCTU. BKiItoueHue Meroia

MIPOEKTOB B OPraHU3AIIUIO BHEYPOUHOU JAEATEIBHOCTH AA€T MHOTO MPEUMYIIECTB U

MOJIOKUTEIBHBIX PEe3yNbTaTOB. [IpoeKTHAS NesTETHPHOCTD JaéT BO3MOXHOCTh HHTETPUPOBATH

TEOPETHUYECKHE 3HAHUS U MIPAKTUIECKUE HABBIKU, IPHOOPETATh HABBIKA B3aUMOJICHCTBHS B

rpymme. [y yaeHrKa mpoeKT- 3T0 BO3MOYKHOCTh TBOPUECKH PACKPBITHCS, POSIBUTH CE0s

WHIWBHYAIBHO WM B KOJUIeKTHBE. [TpoekT maér oOyyarommMcs OmbIT MoucKa HHPOpMaIny,

MPAKTUIECKOTO TIPUMEHEHHUS 00YUEHUS, CAMOPA3BUTHS, CAMOPEATM3AIH U CaMOAaHaIH3a

CBOCH JIeATEIILHOCTH. 3HAHHS, YMEHHS U YHUBEPCAIbHBIC ydeOHbIC AEHCTBUS, HEOOXOIUMBIC

JUIS OpraHu3alliu IPOEKTHO-UCCIIEeI0BATENbCKON AESITEIbHOCTH B LIIKOJIE, B Oy1YIllEM CTaHyT

OCHOBOH JIJISl OpraHU3alii HayIHO-HCCIIEI0BATEILCKOM IEITETFHOCTH B BBICIITUX M CPETHIX

po(hecCHOHATBFHBIX YUYEOHBIX 3aBEICHUSX, TIO3BOJISIFOT CTaTh KOHKYPEHTHO -CIIOCOOHBIMU Ha

PBIHKE TpyJa U B 11000 cdepe npodeccroHanbHON AeITeTbHOCTH.

Heo0xomMbIM yCITOBHEM pean3aliiil TAaHHOH MPOTpaMMBbl SIBIISIETCS] CTPEMIICHHE Pa3BHUTh

y 00y4Jaronuxcss yYMEHUe caMoCTOATeIbHO padoTarh, MK T-koMeTeHInm, a TakxkKe

COBEPIIIEHCTBOBATH HABBIKM OTCTAWBAHUS COOCTBEHHOH TO3UITUH T10 OTIPEICIEHHOMY

BOIIPOCY.
esan kypca:

e 3HAKOMCTBO YYaIIUXCS C BAKHEHITUMM METOJaMH IPUMEHEHHs! (PU3NYECKUX 3HAHUHN Ha
IIPAKTUKE;

e (hopMupOBaHHE LIETOCTHON €CTECTBEHHOHAYYHON KapTUHBI MUpa YYaIlIUXCsl.

3anayu Kkypca:

e pa3BUTHE [I03HABATEIBHOTO UHTEPECA, MHTEIUIEKTYaIbHbIX U TBOPUECKHX CIIOCOOHOCTEH
yJaluxcs B IIPoLecce CaMOCTOSTENLHOIO IPUOOPETEHUS 3HAaHUH C HUCIOJIb30BAHUEM
pa3IUYHBIX HCTOYHUKOB UH(OpPMaLUH;

e MOBBIIIEHNE HH()OPMALIMOHHON, KOMMYHUKAaTUBHOM, 3KOJIOTMYECKOH KYJIbTYpBI, ONbITA
CaMOCTOSTEJILHON JEATebHOCTH;

e  COBEPIICHCTBOBAHNE YMEHUI U HABBIKOB B XOJI€ BHINOJIHEHUS IIPOrpaMMBbl Kypca
(BBIMIOJITHEHUE JTA0OPATOPHBIX paboT, U3ydeHHUs, 0TOOpa U cucTeMaTh3auuu UH(GopMaru,
MOJIrOTOBKA pedepara, mpe3eHTalun);

e OBJAJICHHE YYALTUMUCS 3HAHUSIMHU O COBPEMEHHON Hay4YHOM KapTHHE MHUpPa, O IIMPOKHUX
BO3MO’KHOCTSIX IPUMEHEHUS (PU3NYECKUX 3aKOHOB;

e BOCHMTaHUS HAaBBIKOB COTPYAHUYECTBA B IPOLIECCE COBMECTHOM paboThI;

e OCO3HaHHBIN BBIOOP MPOGUIBHOTO 0O0YyUYEHHUS.

OO0mast XapakTepuCTHKA POrPaMMbI BHEYPOUYHOI JeATeJbHOCTH «DPU3MKa BOKPYT HAC»

ITporpamma «®u3nka BOKPYT Hac» OTHOCUTCA K OOIIENHTEIUIEKTYaJIbHOMY HAPaBICHUIO
BHEYPOUYHOH JEATEIbHOCTH.

[Iporpamma cosiepHuT, ¢ OAHOI CTOPOHBI, MaTepHal 1o OoJiee YriayoaEHHOMY U3y4EHUIO
M3JIaraeMoro B IIKOJIBHOW MporpaMMe U30paHHOTo paszzena, ¢ ApYroi — npeamnosaraeT u3ydeHue
TaKUX BOTIPOCOB (PU3UKH, KOTOPBIE HE BXOAAT B IIKOJIBHBIN Kypc, HO TOBBIIIAIOT HAAEKHOCTh
3HaHUH, yIpOUIal0T MOHWMaHKUE U YCBOGHUE yueOHOM nH(pOpMaluy Ha CIeyIoIIel CTYIeHN
oOyuenus. [IporpaMmMa no3BoJIsIET OCYIIECTBIATH IBPUCTHUECKUE TPOOBI U cPOpMUPOBATH
MPAKTUYECKYIO IEATEIbHOCTD IIKOJIBHUKOB B M3y4aeMoil 0071acTH 3HAaHUH.
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Pa3BépThiBaHuE cofepKaHUs 3HAHUM B IPOrpaMMe CTPYKTYPUPOBAHO TaKUM 00pa3oM, UTO
M3yUYeHHE BCEX MOCIEAYIONUX TEM 00€CTICUNBACTCS MPEIBIIYIIIMMHU, & MKy YACTHBIMU U
OOIIMMU 3HAHUSMU TIPOCIICKUBAIOTCS CBS3H.

[IporpamMma cocTouT U3 4 JOCTATOYHO CAMOCTOSITENIBHBIX TEMAaTHUECKUX MOJTYJIEH.
MonaynbHas CTpyKTypa Kypca, TuddepeHIMPOBAHHOCTD 3aaHNi TI03BOJISIFOT BAPBHPOBATH
coJiep’KaHue Kypca B COOTBETCTBUU C OCOOCHHOCTSIMU YUYEHUUYECKOTO0 KOHTUHIE€HTa (COCTaB
y4eOHOU TpyIIIbI, YpOBEHb 3HAHUH, 00yJaroImuXcsi), HATMYUs 000PYAOBaHUSI.

JIoCTIKEHHE COMMAIBHO-TICUXOJIOTHIECKUX 1esiel oOecreunBaeTcsi opranu3amnueii paboTsl
B MaiblXx rpynnax. KoJulekTHBHas AESITEIbHOCTh IO3BOJISIET DPa3BUBaTh y OOy4aromIMXcs
KOMMYHHMKAaTHBHBIE KauecTBa. BbINoNHEHHE rpynnoil MpakTHUYECKUX 3aJaHuil oOecrednBaeT
peain3alMio OCHOBHBIX MOJOXEHUM MeTrojna Manblx Ipynm. CocTaB MasbIX TPYHI MOXKET
MEHSIETCS NpU NEepexoJe K H3YYEHMIO CIEAYIoIero Moayias. OTo obecreynBaer Oojiee
YCIEUHYI0 colann3anuio odyyatonuxcs. [IpoexTHas nesTenbHOCTh IPEeTyCMaTPUBAET TOUCK
HeoOXoIuMOM HenocTamomeid WHGOpPMalMu B HHIUKIONEAUSX, CIPAaBOYHMKAX, HAy4dHO-
MONYJIIPHOM JIuTeparype, B IHTepHeTe u ap.

OOyuaromasi AeSITEeIbHOCTh IMEeAarora 3akilo4aeTcs B CO3/JaHUU OpraHM3allMOHHO-
MeJarornyeckux yCIOBUM JUIsl yueOHO-TIO3HABATEIbHOM JI€ATENIbHOCTH YYEHHUKOB, B OKa3aHUU
UM  TEJaroruyeckod  MoAJep>KKM W METOJAMYECKON  MOMOIIM,  OOEeCHeunBaIOIINX
rapaHTUPOBAHHOE PEIICHNE AUIAKTUYECKUX, PA3BUBAIOIINX M BOCIIUTATENIbHBIX 3a/1a4.

®du3zurKa - IKCepUMEeHTalbHAsI HayKa, U3ydarolllas MPUPOIHbIE IBJICHHS ONBITHBIM ITyTEM.
[TocTpoennem TeopeTHYeCKUX Moieei pu3nKa AaeT 00bsICHEHNUE HA0II01aeMbIX SIBJICHUH,
bopmynupyeT pU3NUECKUE 3aKOHBI, IPEICKa3bIBAECT HOBBIE SBJICHHUS, CO3JAET OCHOBY JUIS
IIPUMEHEHMsI OTKPBITHIX 3aKOHOB IIPUPOBI B UelioBeuecKoi mpaktuke. Iloaromy npu
OpraHu3alUM 3aHATUI 110 BHEYPOUHOU AEATEIILHOCTH OO0JBIIOE BHUMAHUE YIIEJIAETCS
HKCIIEPUMEHTAIBHBIM METOJIaM MCCIIEJOBAHUS, YTOObI pa3BUBaTh Y 00Y4aIOUINXCSl HABBIKU
y4eOHOMU, TPOEKTHO-UCCIIEI0OBATEIHCKON M TBOPUECKOM AEATETLHOCTH.

MesknpeaMeTHbIe CBSI3H, PEATN3YEMbIE TPOrpaMMOi BHEYPOUHOiL JiesTeabHocTH «Pu3nka
BOKPYT Hacy:

Marematuka: rpaduka, pemeHue 3a1ad, NpoLeHTHI.

buosiorus: )xuBble opraHn3Mel, OMOJIOrHYecKas ONTUKA, KJIeTKa, Ouocdepa.

XUMHUS: COCTAaB U CTPOEHHUE BELIECTBA.

I'eorpadusi: MeTo bl M3y4EeHUS KIMMaTa U HeAp 3eMJd, atMochepsl.

DKoJorus: 3arpsi3HeHue aTMoc(epbl, IKOJIOTMUECKUE MPOLIECCHI, TAPHUKOBBINA AP PEKT,

ouocdepa.

1. Onucanue MecTa y4eOHOro nmpeaMera B y4eOHOM ILIaHe

B yue6nom muane MKOVY «ABepbsiHoBckass COLL» Ha BHEypOuUHYIO JESTEIBHOCTBH IO
¢u3uke B 10- x kiacce BbiAeneH 1 yac B Hepemo. CorylacHO KajeHJapHoOro rpaduka Ha
2022/2023 npenycmotpero 35 yueOHbIX Hezmenb. CpoK peanu3aiuu mporpaMMsl — 1 o,
HanpagieHue BHEYpOUHOM AesTEIbHOCTH- OOIIENHTEIUIEKTYaIbHOE.

2. Conep:kaHme yueOHOT0 Kypca

CO,Z[Cp)KaHI/IC KypCa Ka4C€CTBCHHO OTJIIMYAaCTCA OT 0a30BOro KypcCa (pI/I3I/IKI/I. Ha YpoKax
3aKOHBI (bI/IBI/IKI/I paccMaTpuBarOTCA B OCHOBHOM Ha HECKHBBIX 00BEKTaX. O,Z[HaKO O4YCHb
BaXXHO, YTOOBI Yy ydJamuxcsa TIOCTCIICHHO CKJIAaAbIBAJIMCh Y66)K,Z[6HI/I$I B TOM, 4TO,
MNPpHUYNHHO-CJICACTBCHHAA CBA3b SIBJICHUN HUMeEeT BCCO6H_II/II71 XapaKTep U 4YTO, BCC SABJICHUA,
MPpOUCXOAAIINEC B OKPYKAKOIICM HAC MUPEC, B3AUMOCBA3AHEI. B KypC€ paCcCMAaTpHUBaAIOTCA
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BOIPOCHI, HANpaBJICHHbIE Ha pa3BUTHE HHTEpeca K (U3HKe, K SKCIEPUMEHTAIBHON
NeSITeNLHOCTH, POPMUPOBAHUE YMEHUHN pabOTAaTh CO CIIPABOYHON TUTEepaTypoil. Bo Bpems
n3ydyeHus Kypca «®PusMka BOKpYr Hac» pedsiTta IMOJy4aroT BO3MOXHOCTh MPOBOJUTH
HCCIIEIOBATENIbCKUM MPOEKT MO J000OMY M3 BbIOpaHHBIX HampasiieHud. Ha HUTOroBbIX
3aHATUSAX 00yJarOIIMECs BHICTYIAIOT U 3alIUIIAIOT CBOM MPOEKT.
DJIeKTPOMarHuTHbIe siBJIeHUus1 — 8 yacos

DnexTpocTaTuuecKue 3apsabl. beIToBbIe AnekTponpudopsl. JlomMamiHsis
ANIEKTPOIPOBOAKA. TexHHKa 0€3011aCHOCTH IIPpU paboTe ¢ «OBITOBBIM 3JIEKTPHUUECTBOM.
3HaKOMCTBO ¢ pabOTOI MHIMKATOPHOI OTBEPTKOM, SJIEKTPUUECKUM TECTEPOM;
HCCIIeI0OBaHUE KBAPTUPHOU MTPOBOJIKU Ha M0KAPOONACHOCTh, COCTABIICHUE
MPUHIUIHAIBHON U MOHTXHOU CXEMBbI 3JIEKTPOIIPOBOJIKU, OCHOBBI AJIEMEHTAPHOTO
PEMOHTA OBITOBBIX JIEKTPONPUOOPOB. DIEKTPUUECKHE CBOWCTBA TEJIa YETIOBEKA.
buoanextpuuectBo. POTOPEUENTOPHI., STEKTPOPEUENTOPHI, BHOEKTPHUIECTBO CHA.

MaruuTtHoe 1osie U ’KUBbI€ OpraHu3Msl. Vcrnonb3oBaHne MarHuToB B OBITY.
Hcnonb3oBaHne MarauTa Kak METaIOMCKaTes.

Panno. TeneBunenue. BiusHue 31eKTPOMarHUTHOTO U3TyYEHHSI HA )KUBOM OpraHu3M.
HccnenoBanue MHTEHCUBHOCTH 3JIEKTPOMArHUTHOTO M3IIyUYEHUS AJIEKTPOOBITOBBIX
MpHUOOPOB € TOMOIIIbIO PEHTI€HOBCKOM TUIEHKH.

Mexannuyeckue KoJie0aHUs M BOJIHBI - 2 yaca
Mexanndeckue koiaebanus u yenoBek. [Ipoucxoxaenne ouoputmon. Cepaie u
3BYKH, COMPOBOKIAIOIINE pabOTy cepala U JIErKuX, ux 3anuch. CTETOCKONH
¢donennockomn. BricTyknBaHue — Kak OJMH U3 CIIOCOOOB OMpPEIEICHUs pa3MepOB
BHYTPEHHUX OPraHOB U X COCTOSIHHMSL.
3BYyK KakK CpeJCTBO BOCHIPHUATHS U niepenayn nHpopmaruu. Opran cinyxa. O6iacTh
CHBIIIMMOCTH 3BYyKa. ['0J10COBOM anmapatr 4esioBeka. XapaKTEPUCTHUKHU T0JI0Ca YeIOBEKa.
VYnbrpa3Byk u nuHppa3Byk. Ousndeckre OCHOBBI YIbTPa3BYKOBOTO HCCIIEIOBAHUS
YeJ0BeKa. 3BYKH NPUPOIBL.
TensioBble siBJIeHUs1 - 9 4yacoB
Buapr teronepenaun B ObiTy. Juddy3ua. Kunenne. Bompocsl 6e3omacHOCTH B
TEIoOBbIX  mpoueccax. CrnocoObl  U3MepeHusi  TemrepaTypbl. TepMOperyasTopsl.
3HaueHue nBera A oQopmileHHs OBITOBBIX MPHOOPOB, MOCYIbl; MpOBEepKa pPabOTHI
BEHTWJISLINH; apoMaruszanus MOMEILIECHMYS, W3rOTOBJICHUE BOJIOCSIHOTO
rurpomerpa. HacplleHHbIH, HEHACBIIICHHBIN nap. BiiaxxHOCTSB. 3HaueHue
TEMIIEPATYPHOIO PEKUMa U BIAKHOCTHU ISl )KU3HEAEATEIbHOCTH YEI0BEKa.
Onruyeckue siBjieHus1 - 14 yacos
®oromerpusi. CBETOBOM MOTOK. 3aKOHBI OCBEIIEHHOCTH. 3aKOHBI I€OMETPUYECKOM
ontuku. 3epkano. [locTtpoenne n3o0paxeHus B MJIOCKOM 3€pKaje U B CUCTEME 3epKall.
ToHkast nHMH3a: HaxoXIeHHE OOBEKTa MO Xoay Jjaydeil. Popmynaa TOHKOH JHH3BL
Crpoenue riasza yenoBeka. OU3MUECKUE OCHOBBI 3peHHs denoBeka. [legeKTsl 3peHus u
crocoObl UX uchpaBieHus. Pacuer mapameTpoB JMMH3BI U M300pakeHus. CrieKTpaibHas U
JHEpreTUdecKkas 4yBCTBUTEIBHOCTH Tia3za. llomHoe BHyTpeHHee oTpaxeHue. BonHoBas
ontuka. [ucnepcusi ceera. Unrepdepenius u mudpaxius cBeta. CBETOBBIE SBICHUS B
IIPUPOJIE.
3ammTa NpoeKToB — 2 4aca
BHeypouHast JeqTenbHOCTh HpeAnosnaraeT OoOJIBIIYI0 CaMOCTOSITENbHYIO —paloTy
yyammxcsi. TeopeTHdecKuil MaTepuan JOJKeH ObITh HEpa3phIBHO CBs3aH C MpakThkou. [lpu
nosoope IUIAKTHYECKOTO MaTepHuala MCIOJIb30BaTh 3a/laHusl BCEX BHUJIOB U ypoBHEH. Bcee
MpakTU4YecKue padoThl MPOBOAATCSA Oe3 ykazaHuUM K pabore, 4TOOBI BBHIMOJHEHHUE 3a/aHUI
ObUIO TBOPUECKUM IpolieccoM. B ciyuae 3aTpynHeHHE HEOOXOIUM WHIMBHUIYAIbHBIM MOAXO/,
KOTOPBIN 3aKITI0YAeTCsl B MCIIOJIb30BAaHUH KPATKOTO MIIM MOAPOOHOT0 omucaHus paboTel. O0bEM
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Marcepuajia U3ydaCMbiX TCM 3aHATHU U KOJHUYCCTBO OTBCI[éHHBIX Ha 3TO 4YacCOB OIPCACIACTCA

CaMHUM YYUTCIICM.

[Ipuemsl 1 MeTOABI PaOOTHI, KOTOPBIE MJIAHUPYIOTCS MPU PEATTU3ALUU IPOTPAMMBI:
-CaMOCTOSITeNIbHBIE paOOTHI C NICTOYHUKAMH HH(POPMAINH;
-YCTHBIE COOOIIEHUS yJaIuXCs ¢ TOCIEIYIOUIeH TUCKYCCHEH;
-3BPUCTUYCCKHEC OECe/Ibl;

-3JICMCHTBI UTPOBBIX TCXHOJ’IOI‘I/II;'I;

-BBIITOJIHCHUC DKCIICPUMCHTAJIBHBIX U MPAKTHICCKHUX pa60T 10 TCIIJIOTE,

OIITHKE;

-pa60Ta C TUJAKTHUYCCKHUM MAaTCPUATIOM;
-CaMOKOHTPOJIb YJallITUMUCS CBOUX 3HAHHM I10 BOIIpocCaM it TMMOBTOPCHUS.

3. IIporpammHoOe 1 yueOHO-MeTOAN4YECKOE o0ecriedyeHue
IleyaTHble | yueOHMK (aBTOP, Jluteparypa
nocoous Ha3BaHue, roj

M3IaHMA,
H31aTeJIbCTBO)

1. BbormanoB K.}O. «®u3uk B roctsix y ouosmoray M,

Hayxka, 1986;

2. Kabapauua O.® «BHeypounas paboTa 1o (pu3uKe»

M, IIpocsenienue 1983;

3. Ilepenpman «3anuMmarenbHas gusuka» 1-3 gacTh

M, Hayka 1980;

4. Tapacos JI.B ®uszuka B nmpupojae M,

ITpocemenue 1988;

5. CmupHoB A.l., 3axapos O.B. Becénbin 6an n

BOYMYMBLIV YPOK: Dr3myeckne 3agaym C
nupuyeckumn ycnosuamu. - M.: Kpyrosop,
1994;

6. Yconbues A.ll. 3agaum no gumsmke Ha

OCHOBaHMWMN NUTEpPaTYpPHbIX CHOXETOB. -
EkaTtepuHbypr: Y-®aktopus, 2003;

7. Enoxosuu A.C. CipaBoYHUK 110 (hU3HKE U

texHuke. - M.: [Ipocsemienue, 2006;

8. «Ilo3naii camoro ce6s» / bubnuoreka «llepBoe

ceHTs0ps» cepust «Du3nka» Beiryck Ne26 2009;

9. Kuxowun U.K. Pacckassl o pusuke u pusukax //

bubnmnoreuka «Kant». Breim. 53. M.: Hayka; ri.
pen. ¢us.-mart. ymr., 1986;

10. ManbnepwTenH J1. 3aHMmaTenbHas
doumsmkar. - M.: PocmaH, 1998;

11. Mapos M. ITnanersl CoslHEYHOM CUCTEMBL. —
M. Hayka, 2011;

12. Tur Tom Hayunsle 3a6aBbl. DU3MKa: OMBITHI,
¢dokycsl U pazpieueHus: nep. ¢ gp. - M.: ACT:
Actpenb, 2007;

13. Yokep Ox. dusmnyeckumn penepsepk. - M.:
Mwp, 1979.

14. IleoHoBun4 A.A. dusnyecknin kanemgockon. -
M.: Bropo KBaH Tym, 1994,
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15. Apakensn M.K., Baitnmreiin JL.U.
DNeKTPOOE30MaCHOCTh B KUJIBIX 3MaHUSX.- M.:
Oueproatomuszaar 1983;

16. Tynpunnckuii M.E. COOpHUK KadyeCTBEHHBIX
3anad o ¢usuke. M.: «I[Ipocsemenue» 1965;

17. FOdanosa WN.JI. 3annmarenbHbIe Bedepa Mo

¢usnke B cpeaneii mkoie. M. «IIpocBemienuey,
1990.

pabouasi TeTpaib,
TeTpaau s

1.B.®. Ilunos Pabouas Terpaap 1ist IpOBEIECHUS
nabopaTopHbIx pabot 9 knacc. — M.: IIpocBenienue ,

J1a00paTOPHBIX 2007
pador 2. B.A. KacbsanoB, B.A. Koposun Terpanp ans
nabopatopubix padot 10 xkmacc — M.: Ipoda, 2008
3. B.A. Kacesnos, B.A. Koposun Terpans ans
naboparopubix padoT 11 kiacc — M.: Ipoda, 2008
AUJAAKTHYECKHE Kaprouku-3amanust 1isi BBITOJHEHHUS TMPAKTHYECKHX
MaTepuaJIbl pabot./ B.®. lllunos — M.: [Ipocsemenne , 2002.
Paznarounsiii marepuan no ¢usuke / Ymakoa M.A.
— M.: TIpoceemenue , 1990.
MeTONnYecKne Temaruueckue Mpe3eHTALHIIO COZICPIKaHUIO
MaTepHAaJIbI IpOrpaMMbl  BHEYPOUYHOM JiesiTeIbHOCTH  «Du3uka

BOKPYT Hac»

Texnuuyeckue cpeacrsa 00y4eHust

Komnerotep c BBIXOJIOM B UnuTtepner,
MYJIbTUMEAUNHBINA TPOEKTOP.

KomrmuiekTsl  ydeOHO-1abopaTopHOro 000pyI0BaHUE
JUISL IPOBEJICHUS MPAKTHYECKUX padoT.

Harasiannie mocoous

Tabmuipl, MakeThl, IEHCTBYIOIIUE MOJICIH, TICYaTHbIE
Y MHTEPAKTHUBHBIC TJIAKATHI IO U3y4aeMbIM TEMaM

udposbie
oOpa3oBaTe/ibHbIE

pecypchbI:

HHTEPHET-
pecypchbl

bubnuoreka — BCE 1o nmpeamery

«®Dusukay. http://www.proshkolu.ru

BuneoomnbiTel Ha ypokax. http:/fizika-class,narod.ru
Enunas kosutekius nudpoBbIX 00pa30BaTeIbHBIX
pecypcos. http://school-collection.edu.ru
HHuTepecHble MaTepuabl K ypokam (QHU3UKH [0 TEMaM;
HarJsIHbIe TocoOus K ypokam. http://class-
fizika.narod.ru

udpossie 00pazoBaTe/IbHBIC

pecypcsl. http://www.openclass.ru

DNEeKTPOHHBIE YUCOHUKHU o
dusuke. http://www.fizika.ru

npoyue
(muckwu,
3JI.
nmocoous u
T.IL)

Cepus nuckoB DVD: MynbsrumenuitHoe ydeOHOE
nocobue «Harnsnnas gpusuka»

Cepus auckoB DVD: COOpHHMK J€MOHCTpalTOHHBIX
OTIBITOB JUIS CpefHel 0011e00pa30BaTeIbHOMN HIKOJIBI
«[IIkonbHBIN ¢busnueckuit OKCIEPUMEHT) /
CoBpemenHbl ryMaHUTapHbIA yHUBEpcuTeT 2006
Cepuss muckoB DVD: «Ounukmnonenuss aroma» /



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
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INockapnopanus «Pocatom», 2012
Juck «AtoMm Ha cimyx0e yenoBeky»/ ['ockapmopanus
«Pocaromy», 2001

4. TlmanupyemMble pe3y/ibTaThbl OCBOEHHS Y4eOHOI 0 MpeMeTa, Kypca

[Inanupyemsble pe3ynbTaThl OCBOEHUS MPOTPaMMbl HalpaBJIeHbl HA Pa3BUTHE YHUBEPCAIbHBIX
yueOHBIX IeHCTBUM, yueOHOM 1 obmenosib3oBarenbekoil MKT-komnerenTHOCTH 00ydatomuxcs,
OTIbITa MPOEKTHOMN JESITEIbHOCTH, HABBIKOB PaboThl ¢ MH(pOpMAIUE.

JIMYHOCTHBIE:

ChopmMupoBaHHOCTH MMO3HABATEIbHBIX UHTEPECOB K MPAKTUYECKON U MPOEKTHOMN AEATEIbHOCTU
U OCHOB COLHMAJIbHO-KPUTHUECKOTO MBIIUICHUS HAa OCHOBE DPAa3BUTHUS HMHTEUIEKTYaJbHBIX M
TBOPUYECKUX CIIOCOOHOCTEN yyarnxcs;

YOeXIeHHOCTh B BO3MOXHOCTH T[IO3HAHUS MNPUPOJBI, B HEOOXOJUMOCTH Pa3yMHOTO
WCIO0JIb30BAHUS JOCTUKEHUM HAYKU U TEXHOJIOTUH JJIsl AaJbHEHIIEero pa3BUTHUSL YEIOBEYECKOTO
oOIIeHNUs, YBa)KEHHE K TBOPIIAM HAYKH W TEXHHKH, OTHOIIECHHE K (HU3MKE KaK K DIIEMEHTY
o011e4eoBeuecKoi KyabTyphl;

CaMOCTOSITeTHHOCTh B MIPHOOPETEHWN HOBBIX 3HAHWN M MPAKTHUYECKUX YMEHHUH MOHUMAHUU HX
3HAYEHUS JJIS JalbHEHNIIEero N3y4eHUs eCTECTBEHHBIX TUCIUILINH;

MotuBaimsi  00pa3oBaTeNbHON  JEATEIBHOCTH  IIKOJBHUKOB HA OCHOBE JIMYHOCTHO-
OPUEHTUPOBAHHOTO MOAX0/1a;

YMEHHH OMPEIeNATh IPaHUILbl COOCTBEHHOTO 3HAHWS M HE3HAHUS; Pa3BUTHU CIIOCOOHOCTU K
caMOoOIlcHKe (OIICHMBAaTh COOCTBEHHYIO y4eOHYIO JCSTEIBHOCTh: CBOW  JOCTHKEHUS,
CaMOCTOSITEIbHOCTh, MHUIIUATUBY, OTBETCTBEHHOCTb, IPUUMHBI HEYaY);

dopmupoBaHuEe IIEHHOCTHBIX OTHOIIEHUH AOYr K JIPYry, Y4YUTENI0, aBTOpaM OTKPBITUH U
M300peTeHUH, pe3yibTaTaM 00y4YCHHS.

c(OpPMUPOBAHHOCTH KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIEHUM U COTPYIHUYECTBE CO
CBEPCTHUKAMHU U YUUTEIIEM;

ycBoenun Tb npu mnpoBedeHHHM MPakTHUYECKUX padboT, cHOpMHUPOBAHHOCTH OEPEKHOTO
OTHOIIEHHUS K IIKOJIBHOMY 000PYA0BAHHUIO.

MertanpeaMmeTHbie:

B cdhepe pecyiamusnvix yauBepcanbHbIX y4eOHBIX 1EHCTBU:

OBnajgeBaTh HaBBIKAMHM CaMOCTOSITEJIBHOIO HPUOOPETEHUs HOBBIX 3HAHWM, OpraHu3aluu
y4yeOHOIl JIesTeTbHOCTH, IOCTAaHOBKA IieNied, IUIAHWPOBAHMs, CaMOKOHTPOJS M OLIEHKU
pE3yJIbTaTOB CBOECHU JEATEIBHOCTH, YMEHMSMH INPEABUACTH BO3MOXHBIE DPE3YIbTATHl CBOMX
JIeHCTBUIA;

[TonuMaTh pa3auuusi MeXIy HCXOJHBIMH (akTaMH W TUNOTE3aMU s HMX OObSACHEHHS,
TEOPETHUUECKUMH MOJIENSIMU U pealbHbIMM OOBEKTaMM, OBJIQJIEBATh YHUBEPCAIbHBIMU
y4yeOHbIMM JEHCTBUSIMM Ha NpUMepax THUIOTe3 A OOBSCHEHUS W3BECTHBIX (DakTOB u
HKCMEPUMEHTAIbHON NPOBEPKU BbIIBUTAaeMbIX T'MIIOTE3, pa3pabOTKU TEOPETUUECKUX MOJeme
MPOLIECCOB WM SIBJICHU;

B coepe nosnasamenvrvix yauBepcanbHbIX y4eOHBIX €HCTBUM:

®opMHpOBaTh YMEHHUS BOCIPUHUMATh, MepepadaThiBaTh M NPEACTABIATh HHPOPMALUIO B
CIIOBECHOHM, O0Opa3HO, CHUMBOJMYECKOM opMax, aHanM3MpoBaTb U IepepadaThIBaTh
MOJIy4eHHYIO MH(OPMALIIO B COOTBETCTBHM C TOCTABICHHBIMH 3a/1a4aMU, BBIACISATH OCHOBHOE
COJIep’)KaHHE MPOYUTAHHOTO TEKCTa, HaXOJUThb B HEM OTBETHl HAa IOCTABIIEHHBIE BONPOCHI U
u3Jararth €ro;
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BBIJIBUTaTh THIOTE3bI, OCYHIECTBISATh UX IIPOBEPKY, MOJIH30BATHCS OMOIMOTEYHBIMH KaTajJoraMH,
CHEIMALHBIMY CIPABOYHUKAMH, YHUBEPCATBLHBIMH SHIIMKIOTICAUSIMU JIJISl IOMCKA HHPOPMAITUT
00 oOBbeKTax.

[IpuobOperaTts OMBIT CaMOCTOSATENBHOTO TOWCKA, aHaim3a © oTOopa wuHGOpMAIMH C
WCIOJIb30BAHMEM PA3JIMYHBIX HCTOYHUKOB, W HOBBIX HH(POPMAIMOHHBIX TEXHOJIOTHH IS
pellleHys M03HAaBaTEeIbHbIX 33/1a4;

OcBauBaTh TpUEMBbl JEHCTBUNM B HECTAHJIAPTHBIX CHUTYallUSX, OBJIAAECBATh JBPUCTHUYECCKUMU
METO/IaMHU peLleHus IpoodIemM

B cdepe xommynukamusHnvlx yHUBEpCAIBHBIX yU4€OHBIX JCHCTBUINA:

Pa3zBuBaTh MOHOJOTMYECKYHD M JUAJTOTHYECKYIO pPEYb, YMETh BBIpaXaTh CBOW MBICIH H
CrIOCOOHOCTH BBICIYIIMBATh COOECENHUKA, TTOHMMAaTh €ro TOYKY 3PEHHS, MPU3HABATh IMPaBO
JIPYroro 4ejioBeKa Ha €ro TOUKY 3peHUs, MPU3HABATh MPABO JPYroro 4eJI0BEKa HA NHOE MHEHUE;
dopmupoBaTh yMEHHUS pabOTaTh B TPYIIIE C BBHIMOJHEHUEM PA3JIMUHBIX COIMAIIBHBIX DPOJIEH,
MPEACTABIIATh U OTCTaUBATh CBOM B3TJISABI M YOCXKICHUS, BECTU JUCKYCCHIO.

IIpenmeTtHbIe:

dopMHpPOBATH MPEACTABICHUS O 3aKOHOMEPHOU CBSI3W Y MTO3HAHUSI IPUPOJIBI, 00 0OBEKTUBHOCTH
Hay4dHOTO 3HAHMS; O CHCTeMOOOpasyromend poiau (GU3UKH I Pa3BUTHS APYTUX €CTECTBEHHBIX
HAayK, TEXHUKH M TEXHOJOTHI; O HAYYHOM MHUPOBO33PEHUU KaK pEe3yJbTaTe€ M3y4YEHHUS OCHOB
CTpOCHHS MaTepun U QyHAAMEHTAIBHBIX 3aKOHOB (DU3UKH;

dopMHpoBaTh MEPBOHAYAIBHBIC MPEACTABICHUS O (PU3MUECKOW CYIIHOCTH SIBJICHHUH TPUPOIBI
(MEXaHMYECKHUX, TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX), BHUJAX MaTepuu (BEIIECTBO U
oJjIie), IBIKEHUH KaK CTIIOCcO0€ CYIIECTBOBAHMS MaTePHUH; YCBAMBATh OCHOBHBIE UCH MEXaHUKH,
ATOMHO-MOJIEKYJIIDHOTO YYE€HHSI O CTPOCHUM BEIIECTBA, DSJEMEHTOB JJIEKTPOJIUHAMUKU H
KBAaHTOBOU (DM3HMKH; OBJIAICBATh MOHATUIHHBIM alapaToM W CHMBOJUYECKUM SI3BIKOM (DU3HKH;
[IpnoOperaTth OMBIT MPUMEHEHHS HAyYHBIX METOJOB ITO3HAHMS, HAOMIONCHUS (DUINYECKUX
SIBICHUM, TPOCTBIX AKCHEPUMEHTAIBHBIX MCCIEAOBAHUM, MPSAMBIX U KOCBEHHBIX MU3MEPEHUU C
WCIIOJb30BAHUEM  AHAJIOTOBBIX W IUGPOBBIX HM3MEPUTEIBHBIX MPUOOPOB; IMOHWUMATH
HEU30€KHOCTh MOTPEUTHOCTH JIFOOBIX H3MEPEHUI;

Oco3HaBaTh HEOOXOIUMOCTh TPUMEHEHHUS JOCTIDKCHHH (U3MKKM ¢ TEXHOJIOTHH s
palMOHAIBHOTO MPUPOJOTIOIb30BAHMUS;

OBnaneBaTh OCHOBaMH O€30TACHOTO MCIOJIB30BaHUSl E€CTECTBEHHBIX W HMCKYCCTBEHHBIX
ANEKTPUYECKUX U MArHUTHBIX MOJIEH, 3JIEKTPOMAarHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
HCKYCCTBEHHBIX HMOHU3HUPYIOUIUX H3Iy4deHUH BO M30€KaHUE HMX BPEIHOTO BO3JCHUCTBUSA Ha
OKPYXAaIOLIYIO CPEAY U OPraHu3M YEJIOBEKa;

Pa3BuBaTh ymMeHHE NJIaHUPOBATH B INOBCEJHEBHOM JKU3HU CBOM JEHCTBUS C IPUMEHEHUEM
MOJYYEHHBIX 3HAHUN MEXaHUKH, 3JIEKTPOJAWHAMUKH, TEPMOJUHAMUKH MU TEIJIOBBIX SIBIICHUU C
LIETIBI0 COEPEIKCHUS 3/I0POBDS;

@opMUpOBATh IPEACTABICHUS O HEPALMOHAIBHOM MCIIOJIB30BaHUU MPUPOIHBIX PECYPCOB U
SHEPrUU, O 3arpsA3HEHHM OKPYXKAKLIEH CpeAbl Kak CIEICTBUM HECOBEPUIEHCTBA MAallUH U
MEXaHH3MOB.

TemaTnueckoe mJIaHupoBaHue Kypca “@u3snka BOKPYr Hac”
10 kiace (1 yac B Heaen10)

Ne i/

Tema KoanuectBo yacos JlaGopaTopHblie padoThl
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No

Tema 3anarus

DNEKTPOMAarHUTHBIE SIBJICHUS 8

MexaHnueckue KoyeoaHus u 2

BOJIHBI

TennoBele ABIEHUSA 9

OnTHyecKkue SBJICHUS 14

3amuTa MpoeKTOB 2
Bcero 35
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3aHATUSA
1/
DJIeKTPOMarHuTHbIe siBJieHUus1 (8 yacos)
1 DneKTpuyYecKue 3apsabl U )KUBbIE OPTaHU3Mbl. BiMsiHME 31eKTpUYECKOro mosist Ha
YKUBbIE OpraHnu3Msbl. brossekrpuyecTso.

2 JlabopaTopHas pa6ora «OnpeerneHue COMpOTUBICHUS TKAHEH YeT0BEKa

3 [IpupoaHbIe ¥ HCKYCCTBEHHBIE AJIEKTPUUYECKUE TOKH.

4 WcTtopus sHEpreTUKN. DHEPrusl JEKTPUYECKOTO TOKA U €€ HCII0JIb30BaHHE.

) Kondepenuus «nexrpuueckue ceTv npoOiaeMbl U MEPCHEKTUBBL. AJIbTEpHATUBHBIE
VCTOYHUKH SHEPTUI»

6 MaruauTtHoe nose 3eMJIM U €ro BIMSIHHE Ha YeJIOBeKa.

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

8 buonoruyeckuie cBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH BHICOKOM YacTOTHI.

Mexannueckue Koj1e0aHUsA U BOJHBI (2 yaca)
9 KonebGanus u BosiHBI B ®UBBIX opranu3max. Konebanus u yenosek. buopurm.
10 3BYK KaK CpeJICTBO BOCIPUATHS U nepeaun nHopManuu. YIbTpa3ByK U HHPPa3BYK.
TensioBbie siBjeHust (9 yacoB)

11 OHeprus ToruMBa. Terno3HepreTuka. BinsHue TeMneparypHbIX yCIOBAN HA KU3Hb
YeJI0BEeKa.

12 JlaGoparopHas padora «/3MeHeHue TeMnepaTypbl BEIECTBA MIPU MTEPEXOJIE C
TBEPJAOTo B razoodpaszHoe cocrosinue. Iloctpoenue rpaduka 3aBUCUMOCTH
TEMIEPATYPHI Te€JIa OT BPEMEHI.

13 TennoBoe 3arpsizHeHNE aTMOocdepbl. Perenne 3amay.

14 Bunet Tpancnopta. [IpuMeHenre pa3nuyHbIX BUAOB TPAHCIIOPTA B HAILIEM PErHOHE.
Bnusinue paGoThl TEMIOBBIX IBUTATENIeH Ha SKOJIOTMUECKUE MTPOIECCHI.

15 Kpyrasriit croi: «3MeHeHne KiaumaTa - MapHUKOBBIA 3P QeKT 1 riodanpHOe
MOTETUICHUE KIMMAaTay.

16 TemoBbIe MPOLIECCHI B TEJIE YEIOBEKA.

17 JladopaTopHas pa6ora «OnpenencHue ApIXaTeIbHOr0 00bEMa JIETKUX YEITOBEKa»
JlaGoparopHas padora «OrnpeneneHre 1aBieHus KPOBU YEIOBEKA

18 Pemenne sxcniepumenTanbHbIX 3a1a4. (OcHoBHOE ypaBHeHue MKT, konmuecTBo
BEIIIECTBA)

19 Pemenue skcriepuMeHTANBHBIX 3371a4. (YpaBHEHUE COCTOSIHUS UJICAIBHOTO rasa.
BrnaxxHocTh Bo3yxa)

Onruyeckne siBjaeHusi (14 yacon)

20 ®otometpus. CBeTOBOM MOTOK. 3aKOHBI OCBeLIeHHOCTH. JJabopaTtopHas paboTa
«OrnpeneneHne ypoBHs OCBEHIEHHOCTH B KJIACCE)

21 HckyccTBEHHOE OCBEIIEHNE. BUIbI 2JIEKTPUYECKHX JIAMIIL.

22 3epkasibHOE U paccessHHoe (Auddy3HOE) OTpaXkeHHe cBeTa.

DkcnepuMeHTanbHast padora: «IlocTpoenne n3006pa’keHust B IIIOCKOM 3€pKaJIe.

23 DkcnepuMeHTalbHast padoTta: “MHOTOKpaTHOE N300paXKeHne NpeMeTa B IIIOCKUX
3epKanax’.

24 JIunssl. ['na3 kak ontuyeckas cucrema. JleexTsl 3peHusl.

25 ITocTpoenne n300pa>keHus B CHCTEME 3epKall.

26 [Tone 3penusi.

27 Crnioco6b1 ncnpaBieHus Ae(peKTOB 3peHusl.
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28 JlaGopaTopnasi padora: «Onpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CHITBI
OUYKOBY»
Pemrenne skcriepuMeHTaIBHBIX 3a]1a4.

29 CBeToBbI€ SIBJIIEHUS B IpHUpoJie (pagyra, MUPaXKu, rajo).

30 OnTHyecKkne WUTIO3UHU HAIIIETO 3PSHMUSL.

31 Bbuonornyeckas ontuka. (OKuBble 3epkana, riia3-TepMOMETp, PACTCHHS - CBETOBOJIBI).

32 XKugoii cBet. (CBeueHnE MOPS, CBETALINECS OPTaHU3MBbI, XEMUITFOMHHECIICHIINS,
OMOJIFOMUHECIICHITNSA ).

33 DKojoruveckue npooieMsl U odecrieyeHrue YCTOMYUBOCTH OMoCc(epshl, CBA3aHHbIE C
paccessHueM M TOTJIOIIEHHEM CBETA.

3amuTa npoexkToB (2 yaca)
34 3ammTa MpoeKToB
35 3ammTa TpOEeKTOB




