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AHHOTAL U

Pabouas nporpaMmma BHEYpOUHOI1 1eATENbHOCTH «PU3MKA BOKPYT HAC» PEATU3yeT
OCHOBHYI0 00pa30BaTeNbHYI0 MPOTrpaMMy CpeIHEero o0pa3oBaHus
MBOYVY «Coumanuctuueckas cpetss oomeoopa3zoBareabHas mkomna Nol8y.

B nporpamme npenycMOTpeHbl BO3MOKHOCTH ISl pAa3BUTHS OCHOBHBIX BUJIOB JI€ATEIbHOCTH
00yyaroIuXxcs B COOTBETCTBUH C UX BO3PACTHBIMU OCOOCHHOCTSAMU.

B xojne u3yueHust JaHHOTO Kypca, y4allluecs He TOJIbKO YAOBIETBOPAT CBOU
o0Opa3oBaTesibHble TOTPEOHOCTH, HO U MOJIy4aT HaBBIKM MCCIIE0BATEIbCKOM 1A TEIbHOCTH,
MO3HAKOMSTCS C METO/IaMU UCCJIEIOBaHMS B (pU3UKe U OMOJIOrUHU, TIOJy4YaT KPaTKUe TaHHBIE O
MEIUIUHCKON 1 Onojoruyeckoi anmaparype. HaBbiku, nmomyueHHsle pu padote ¢
U3MEPUTENIbHBIMU IPUOOPAMHU, BBITIOJHEHHE TPAKTUUYECKUX Pa0OT U MOCTAaHOBKA IKCIIEPUMEHTA
NPUTOASATCA B AajbHENIIEH HAyYHO-TEXHUYECKOHN eATeIbHOCTH. OObICHEHHE OTACIBHBIX
IIPOLIECCOB, MTPOUCXO/SAIINX B )KUBBIX OPraHU3MaxX Ha OCHOBE (PU3UUECKUX 3aKOHOB ITIOMOXKET UM
YCTaHOBUTb IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CYILIECTBYIOLINE B )KUBOU U HEXUBOU MIPUPOJE,
chopMUpyeT UHTEPEC HE TOJIBKO K (PU3UKE, HO U K HAYKE B LIEJIOM.

IIporpamma Kypca HOCHUT NIPAKTUKO-OPUEHTUPOBAHHBIA XapaKTep C 3JIEMEHTaMH Hay4HO-
UCCIIEA0BATEIBCKON NEATEIbHOCTH U IIOCTPOCH C OIIOPOM HA 3HAHWS U YMEHHS, I10IyYECHHBIE
YYalUMUCS MPU U3y4eHUU QUBUKH, XUMHUH, OUOJIOTUH.

Kypc “@uznka BOKpyr HAC SBIISETCS HHTETPUPOBAHHBIM U MPEATIOIaracT 3HaKOMCTBO C
onpeAenEéHHBIM aclieKTOM 0a30BOM HayKH - (GU3UKH U HATIPABICHUSMU UCCIIEIOBAHUI, KOTOPBIE
BO3HHKJIM Ha CTHIKE (PU3UKU XUMHH, OUOJIOTHH, B 3KOJIOTHH. OH CIIOCOOCTBYIOT PACIIUPEHUIO
Kpyro3opa o0ydaronuxcs, NoAAep:KaHuI0 HHTepeca K U3y4eHUI0 (PU3UKU U HAMpaBJIeH Ha
pelieHne JMYHOCTHO 3HAYMMBIX sl YYeHUKA MPUKIIAIHBIX 3a/1a4. BKiroueHue B mporpaMmmy
BOIIPOCOB, CBS3aHHBIX C (DU3UKOM YeIOBEKa, MO3BOJIUT YUAIIMMCS IPOJIBUHYTHCS 110 MY TH
MO3HAHUSI CaMUX ceO0s, JTyUIlle TOHATh MPUPOIY YEJIOBEKA M €T0 BO3MOKHOCTEH.

IHosicHUTEILHAA 3aANUCKA

Pabouas nporpaMmma 1o BHEypo4HOH edaTenbHoCcTH «Pu3KKa BOKPYT Hacy» MpeaHa3HauYeHa
it ooyvaromuxcsi 10 k1accoB U pa3paboTaHa Ha OCHOBE CIEAYIOIUX HOPMATHBHBIX
JAOKYMEHTOB:

o ®denepanbHOro 3akoHa "O6 oOpa3oBanuu B Poccuiickoit deneparuu ot 29.12.2012 N 273-
d3;

e Tmpukaza MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit denepanmu ot 17 gexadps 2010
r. Ne 1897 «O06 yTBepkIeHUH (eIepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTeILHOTO
CTaHJIapTa OCHOBHOT'O 00IIero 00pa3oBaHus» (B peAakiuu npukaza MunoOpHayku Poccun
ot 31 nexabps 2015 r. Ne 1577);

e Tmpukaza MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit @eaepammu ot 17 mas 2012 1. Ne
413 «O0 yTBepKaAeHNH (enepaTIbHOro rocy1apcTBEHHOT0 00pa30BaTEIbHOTO CTaHIapTa
cpenHero odmiero 06pa3oBaHus) ¢ U3BMEHEHUSIMHU, YTBEPKAEHHBIMH MTPUKA3aMHU
MunncrepcTBa oOpa3zoBanus U Hayku Poccuiickoit deneparym Nel645 ot 29.12.2014 ., Ne
1578 o1 31.12.2015 1., Ne 613 o1 29.06.2017 .

e KOHIICTIINH TyXOBHO-HPABCTBEHHOT'O PAa3BUTHUS U BOCIIUTAHUS IMYHOCTH IpakIaHUHA.

e CanlluH 2.4.2.2821-10 «CaHuTapHO-3MHIEMHOJIOTUUECKHIE TPEOOBAHUS K YCIOBUSIM U
opranu3anuu 00y4eHus B 001e00pa3oBaTebHBIX YUPEKICHUIX»: TOCTAHOBICHUS [ TaBHOTO
roCyJJapCTBEHHOTO caHUTapHOro Bpada Poccuiickoit ®deneparuu ot 29 nexadps 2010 Ne 189.

e YuyebHnoro rana Ha 2023-2024 yueOHblii rof.



AKTyanpHOCTb JaHHOH NporpaMMbl 00yCJIOBIEHA €€ METOJ0JI0rMUECKOM 3HAUMMOCTBIO -
pa3BUTHE y NIKOJHLHUKOB MOTUBAIMH K N3y4eHHUIo ¢pu3uku. Kypc nmeer
€CTECTBEHHOHAYYHYIO HAIIPaBJIEHHOCTh OOLIEKYIbTYPHOTO ypoBHs. PU3MKa Kak HayKa o
HanOoJee 00X 3aKOHAX MPUPOJIBI, BEICTYTIAs B Ka4eCTBE Y4eOHOTO peMETa B IIKOJIE,
BHOCHUT CYIIIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHUI 00 okpyxaromem Mupe. OHa pacKpbIBaeT
POJIb HAYKH B 5KOHOMHYECKOM U KYJBTYPHOM Pa3BUTUU OOLIECTBA, CIIOCOOCTBYET
(OpMHPOBAHNIO COBPEMEHHOT'O HAYYHOT'O MHUPOBO33PEHHUS.

@®I'OC HOBOrO NMOKOJIEHUS TPEOYET UCIOIB30BaHUS B 00pa30BaTeIbHOM Ipolecce
METOJIOB U IPUEMOB IIPOEKTHO-UCCIIEIOBATENBCKOM 1eATeNbHOCTH. BKiItoueHue Mmeroia
IIPOEKTOB B OPraHU3ALMI0 BHEYPOUHOU JEATEIBHOCTH JAE€T MHOT'O IIPEUMYIIIECTB U
MIOJIOKUTEIBHBIX pe3ynbTaToB. [IpoekTHas 1eATeNbHOCTh 1a€T BO3MOKHOCTh HHTEIPUPOBATh
TEOPETUYECKHE 3HAHUS U MIPAKTUYECKUE HaBBIKU, IPUOOPETaTh HAaBBIKM B3aUMOJICHCTBUS B
rpynne. Jljig yueHruKa npoeKT- 37TO BO3MOKHOCTh TBOPUECKH PACKPBITHCS, POSIBUTH ce0s
MH/IMBUYaIbHO WK B KoJiekTHBe. [IpoekT naér oOyuarommmcs onbIT HOMcKa HHpOpMaIum,
MIPAKTUYECKOr0 MPUMEHEHNs 00y4eHHUs, CaMOPa3BUTHUs, CAaMOpealIN3alluy U caMOaHaIn3a
CBOEH J1eATeIbHOCTU. 3HAHUS, YMEHHS U YHUBEPCAIbHbIE yueOHbIe JeicTBUS, HEOOXOAUMBbIe
JUISL OpraHu3aluy IPOEKTHO-UCCIIEI0BATENIbCKON AESITEIbHOCTH B IIKOJIE, B OyAyIIEM CTaHYT
OCHOBOM 711 OPraHU3alMK HayYHO-UCCIIEN0BATENBCKON JEATENBHOCTH B BBICIIIUX U CPEAHUX
po(hecCHOHANIBHBIX YUEOHBIX 3aBEACHUAX, MI03BOJISIOT CTaTh KOHKYPEHTHO-CIIOCOOHBIMH Ha
PBIHKE TpyJia U B 110001 cepe npodeccnoHanbHOM 1esITeTbHOCTH.

HeobxonuMbIM ycioBHEM peanu3aliii JaHHOM MpOrpaMMBbl SIBISIETCS] CTPEMIICHHE Pa3BUTh
y 00yJaronuxcst YMeHHe caMoCTosTeNbHO padoTath, UK T-komnerenuu, a Takxke
COBEpIIICHCTBOBATh HABBIKM OTCTAMBAHUS COOCTBEHHON MO3UIIMH 10 OMPeNeIEHHOMY
BOIIPOCY.

Hesan kypca:
® 3HAKOMCTBO y4YalIUXCS C BXXHEHIIUMU METOJaMH MPUMEHEHHS] PU3NUECKUX 3HAHUN Ha
IIPAKTHKE;
e (opMupOBaHHE IIEIOCTHON €CTECTBEHHOHAYYHOIN KapTHHBI MUPA yUaIIUXCS.
[ ]
3agaum Kypca:
® pa3BUTHE NIO3HABATEJILHOIO HHTEPECA, MHTEUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
y4daluxcs B MPOLECCe CaMOCTOSITEILHOTO MPUOOPETEHNS 3HAHUN € UCTIOIb30BAaHUEM
pa3INYHBIX UCTOYHUKOB MH(OpMaInH;
e [OBbIIIEHUE HH(OPMAIIMOHHON, KOMMYHHUKATUBHOMN, 9KOJIOTUYECKON KYJIbTYpPbI, OMbITA
CaMOCTOSATEIbHOM IeITEIbHOCTH;
® COBEpIICHCTBOBAHME YMEHMI M HABBIKOB B XOJI€ BBIIIOJHEHHUS IPOTPaMMBI Kypca
(BBIIIOJTHEHUE J1TAOOPATOPHBIX PadOT, M3yUEHUs, 0TOOPA U CUCTEMATU3ALUN HH(OPMAIUH,
MOJTOTOBKA pedepara, mpe3eHTalun);
® OBJIAJICHHE YYAIIUMHKCS 3HAHUAMH O COBPEMEHHOM HAYYHOM KapTUHE MUPA, O IHPOKHUX
BO3MOXHOCTSIX IPUMEHEHHUS (PU3NUECKUX 3aKOHOB,;
® BOCIIMTaHMS HABBIKOB COTPYJHMUYECTBA B IIPOLIECCE COBMECTHOM padoTHI;
® 0OCO3HaHHBIN BBIOOP MPODUIBLHOTO 00YUEHHUS.

OO0mas xapakTepucTHKAa MPOrpaMMbl BHEYPOUHOM AeITeIbHOCTH «PHU3HKAa BOKPYT HAC»

[Tporpamma «®Du3nka BOKpPYT Hac» OTHOCUTCS K OOLIEHHTEIIEKTYaJIbHOMY HalpaBICHUIO
BHEYPOUHOH J1€ATEIbHOCTH.



[Iporpamma comepskuT, C OHON CTOPOHBI, MATEPHAT IO OoJiee yrIyOIEHHOMY U3yUCHUIO
M3JIaraeMoro B IIKOJIBHOW IporpaMMe H30paHHOTO pasjiena, ¢ APYTroi — mpernoiaracT n3y4eHne
TaKUX BOTIPOCOB (PM3UKH, KOTOPBIE HE BXOJAT B IMIKOJBHBIN KypC, HO TIOBBIMIAIOT HAJIEKHOCTD
3HAHMM, YIPOUIAIOT IIOHUMAaHKUE B YyCBOCHUE yueOHOW HH(OPMALIUK Ha CIIEAYIOIEH CTYIICHH
oOyuenwus. [IporpaMma mo3BOJISIET OCYIIECTBIISATH 3BPUCTUYECKHE TPOOBI U CHOPMHUPOBATH
NPaKTHYECKYIO IESTETbHOCTh IIKOJIBHUKOB B U3y4aeMoi 00J1acTH 3HAHUI.

Pa3BépThIBaHME COMEpKAHUS 3HAHUI B IPOrpaMMe CTPYKTYPHPOBAHO TaKUM 00pazoM, 4TO
M3y4EHHE BCEX MOCIEIYIOIMINX TEM 00eCTIeYnBaeTCs MPEAbIIYIIUMU, a MEX1y YaCTHBIMU U
OOIIMMU 3HAHUSMHU TPOCIIEKHUBAIOTCS CBSI3U.

ITporpaMma cocTouT U3 4 JOCTATOYHO CaMOCTOSITENIBHBIX TEMAaTUUYECKUX MOLYJIEH.
MonynbHas CTpyKTypa Kypca, AupdepeHInPOBAHHOCTh 3aJaHUI MTO3BOJISIOT BAPbUPOBATH
coJiepXKaHue Kypca B COOTBETCTBUU C OCOOCHHOCTSAMHU YYEHUYECKOI0 KOHTUHI€HTa (COCTaB
y4eOHOM IpyNibl, YpOBEHb 3HAaHUM, 00y4aroIuXCcsl), HAIUYUS 000pYy10BaHUSI.

JlocTukeHre coluanbHO-TICUXOJIOTHYECKUX 1iesiel obecrieunBaeTcsl opranusanueii paboTsl
B MaibiXx rpynnax. KoseKkTuBHas AeATeNIbHOCTh MO3BOJSET pa3BUBAaTh Yy OOYYaIOLIMXCS
KOMMYHHMKATHBHbIE KauecTBa. BrbllosHeHHEe rpynnoil MpakTUYECKUX 3aJlaHui obOecrieyrBacT
peanu3alio OCHOBHBIX IOJIOKEHUH Merona Maibix rpynn. CocTaB MalbIX TPyl MOXET
MEHSIeTCSl MpHU Mepexofe K H3YUYEHHMIO CIEAYIOLIEro Moayis. OTo obecneduBaer Oosee
YCIIEUIHYIO collManu3anuio odydaronmxcs. [lpoekTHas 1esTenbHOCTh IPeayCMaTpUBaeT MOUCK
HEoOXOUMOW HeJocTarolell MHPOpMaluu B HSHIUKIONEAUSAX, CIPABOYHUKAX, HAYy4HO-
HOIyJIIpHOI uTeparype, B UnTepHeTe u np.

O6yan0Lua;1 ACATCIIbBHOCTL TI€darora 3aKjiro4acTCca B CO3JdHUHW OpPraHHU3allMOHHO-
neaarorutdCCKux yCJIOBI/Iﬁ JUIA y‘-I€6H0-H03HaBaT€JII)HOI71 ACATCIIBHOCTH YYCHHUKOB, B OKa3aHHUU
M HeﬂaFOqueCKOﬁ OAACPIKKHU u MeTOﬂquCKOﬁ IIOMOIIH, 06CCH€‘II/IBaIOH_[I/IX
TapaHTUPOBAHHOC PCIICHUC TUAAKTHYCCKUX, PA3BUBAIOIIUX U BOCIIMTATCIIbHBIX 3a/1a4.

®du3uka - OKCIICPUMCHTAJIbHAA HayKa, U3ydaromas IMpUupoOaAHbIC ABJICHUA OIIBITHBIM ITYTCM.

[TocTpoenneM TeopeTHUeCcKUX Mojienei (hu3mka naetT o0bsiICHEHHE HaOII01aeMbIX SIBIICHUH,
bopmynHpyeT GpU3NUECcKre 3aKOHbI, PECKA3bIBAECT HOBBIC SIBJICHUS, CO3/IaeT OCHOBY JIS
MIPUMEHEHHUS OTKPBITHIX 3aKOHOB MPUPOBI B UeoBeueckoi npaktuke. [loatomy npu
OpraHM3al1K 3aHATHI 110 BHEYPOUHOU JEATEIBHOCTH 0O0JIbIIIOE BHUMAHUE YJIENsIeTCs
9KCIIEPUMEHTAIFHBIM METO/IaM UCCIIEIOBAHMSI, YTOOBI Pa3BUBATH y 00YYAIOIIUXCS HABBIKH
y4eOHOI, TPOEKTHO-MCCIEI0BATENBCKON M TBOPUECKOM IS TETFHOCTH.

MeknpeaMeTHble CBSI3U, PEAIM3yEeMble MPOrPaMMON BHEYPOUHOH NesTeabHOCTH «Dusnka
BOKDYT Hacy:

Marematuka: rpaduka, pereHue 3a1ad, MpOICHTHI.

Buonorus: ;xuBbie OpraHU3Mbl, OMOJIOTHYECKast OTITHKA, KJIeTKa, Orocdepa.

XUMUSL: COCTaB U CTPOCHHUE BEUIECTBA.

I'eorpadust: MeTOBI M3yUSHHS KIIMMAaTa M HEAP 3€MIIH, aTMOCc(hephl.

DKOJIOTHS: 3arpsi3HEHHE aTMOC(EPhI, IKOJIOTHYECKUE MPOIIECCHI, TAPHUKOBBINA dPPEKT,

ouocdepa.

1. Onucanue MecTa y4eOHOr0 npeaMera B y4eOHOM ILIaHe

B yueOHOM m1aHe MyHUITUTIATEHOTO OFOPKETHOTO 00Pa30BaTEIHLHOTO YUPEIKICHUS
«Conmanuctuyeckas cpeHss oomeoodpazoBaTenbHast mkonaa Nel8»



Ha BHEYPOYHYIO JesiTelnbHOCTh MO (u3mke B 10- X Kimacce BwImedaeH | yac B HEIENIO.
CornacHo kanengapHoro rpaduka Ha 2023/2024 npenycmorpeHo 34 y4eOHBIX HEICIH.
Cpok peanuzanuu nporpamMmmbl — 1 rox. HampaBieHue BHEYpOUHOW JAESITEIBHOCTHU-
OOIIEMHTEIIEKTYaTbHOE.

2. Conep:xaHue y4eOHOro Kypca

CopnepxaHue Kypca KadeCTBEHHO OTJIMYaeTcsi oT 0a3oBoro kypca ¢usuku. Ha ypoxax
3aKOHBI (PU3UKU PACCMATPHUBAIOTCS B OCHOBHOM Ha HEXMBBIX 00bekTax. OJHAKO OYEHb
BaXXHO, 4YTOObI y Yy4YalluXcs IOCTENEHHO CKJIaJbIBaINCh YOEXKIEHHs B TOM, UTO,
NPUYMHHO-CJIEICTBEHHAs CBSI3b ABJICHUM MMEET BCEOOLINI XapaKTep U 4TO, BCE SBJICHHUA,
IPOMCXOJAIINE B OKPYXKAIOIIEM HAC MUPE, B3aUMOCBS3aHBI.

B kypce paccmarpuBaroTCs BOIIPOCHI, HAIIPaBJIECHHbIE HA pa3BUTHE WHTepeca K (U3UKe, K
IKCIEPUMEHTAJIbHON JAESITEIbHOCTH, (POPMUPOBAHUE YMEHUN paboTaTh CO CHPaBOYHOMN
autepatypoil. Bo Bpems u3ydenus kypca «®Pusmka BOKpPYr Hac» pedsra IMOJIydaroT
BO3MOXHOCTb IIPOBOJMTH MCCIIEJOBATEIBbCKUNA IPOEKT IO JII0OOMY M3 BBIOPaHHBIX
HanpaBieHuil. Ha UTOroBbIX 3aHATHSAX OOydaromuecs BBICTYNAIOT M 3alIUIIAIOT CBOMH
IPOEKT.

DJIEeKTPOMarHuTHhIE siIBJICHUs — 8 yacoB

DnexTpocTaTHuecKue 3apsaabl. beITOBbIE Ay1eKTponpubopsl. Jlomaninss
AIIEKTPONPOBOJIKA. TeXHHKa 6€30IaCHOCTH MpU PabOTe C «OBITOBBIM 3JIEKTPUUECTBOM).
3HaKOMCTBO C pabOTOI HHAMKATOPHOM OTBEPTKOM, SJEKTPUUECKUM TECTEPOM;
UCCJIEIOBaHNE KBAPTUPHON IPOBOJIKHU HA M0’KaPOONACHOCTh, COCTAaBICHHE
IIPUHLAININAAIBHON ¥ MOHTAXXHOW CXEMBI 3JIEKTPOIIPOBOJKH, OCHOBBI AJIEMEHTAPHOIO
peMOHTa OBITOBBIX JIEKTPONPUOOPOB. DJIEKTPUUECKUE CBOICTBA TeIa YEIOBEKa.
BuosnextprudectBo. @OTOPENENITOPHI, IEKTPOPELETTOPBI, ONOITEKTPUUECTBO CHA.

MarauTHOE o€ U JKUBEIE OpTraHHU3MBI. Hcnonp30BaHne MariuToB B 6I)ITy.
Hcnonp30BaHNE MarHuTa Kak MeTajsIONCKaTesl.

Panno. TeneBunenne. BnustHue 3J1€KTpPOMarHUTHOTO U3TyYEHHSI HA JKUBOW OPTraHU3M.
HccnenoBanre MHTEHCUBHOCTH 3JIEKTPOMAarHUTHOTO U3TYUYEHHUS SIIEKTPOOBITOBBIX
puOOPOB C MOMOIIBIO PEHTTEHOBCKOM MIIEHKH.

Mexanu4deckue KoJje0aHus ¥ BOJHBI - 2 yaca

Mexanunueckue konebanus u yenosek. [Ipoucxoxaenune ouopurmon. Cepie u
3BYKH, COMPOBOKAAIOIINE paboTy cep/iia 1 JIETKUX, UX 3alMHuch.(DOHEHTOCKO.
BricTyknBaHue — Kak OJIMH U3 CIIOCOOOB OMpeIeTIeHNs] Pa3MepPOB BHYTPEHHUX OPTaHOB U
HUX COCTOSHMUA.

3BYK KaK CpeJICTBO BOCIIPHSTHUS U nepenaun uHpopmanuu. Opran ciayxa. Obmactb
CIBIIIMMOCTH 3BYKa. ['0J10COBOI anmapar yenoBeka. XapakTEpUCTHUKH I0JI0ca YEJIOBEKA.
VYnbTpa3Byk v HHPpa3ByK. Puzndeckre OCHOBBI YIbTPa3ByKOBOTO HCCIEIOBAHUS
YenoBeKa. 3ByKH MPHUPO/IbI.

TenyioBbIe AIBJIEHUSA - 9 yacoB

Bunpr Temonepenaun B Obity. quddys3us. Kunenme. Bompockl O6e3omacHOCTH B
TEIJIOBBIX  mporeccax. CrnocoObl  M3MEpeHUss  TEeMMepaTrypbl. [ epMOPETyJISITOPHI.
3HaueHue 1BeTa A1 OQOpMIICHHS OBITOBBIX MPHOOPOB, MOCYABI; MpOBEpKa paboThI
BEHTUJIALINN; apoMaTu3anus MMOMEIIEHMUS, HM3TrOTOBJICHUE BOJIOCSIHOT'O
rurpometpa. HachimeHHslid, HEHACHIIICHHBIN nap. BmaxxkHOCTE. 3HaueHue
TEMIIEPATyPHOTO PEKUMA U BIKHOCTHU IS )KU3HECATETLHOCTH Y€JI0OBEKA.

OnTnueckue aABJjenus - 14 yacos



®oromeTpusi. CBETOBOM MOTOK. 3aKOHBI OCBEIIEHHOCTH. 3aKOHBbI M€OMETPUYECKON
ontuku. 3epkano. [locTpoeHne n300pa)keHUs B MIIOCKOM 3€pKalie M B CUCTEME 3epKall.
Tonkas nuH3a: HaxoXkAeHUE OOBEKTa MO XoAy Jjyder. dopmyna TOHKOW JIUH3HI.
Crpoenue rna3a yenoBeka. dusznueckre OCHOBHI 3peHUs 4yeiaoBeka. [ledexTsl 3peHus
U crnocobbl uX wucnpasieHus. PacueT mnapameTrpoB JMH3BI U HU300paKEHUS.
CnekTpanbHas M HHEpreTudyeckas 4YyBCTBUTENBHOCTH ria3a. [losiHOe BHyTpeHHee
oTpaxkenne. BomHoBas ontuka. Jucnepcusi ceeta. Mutepdepennuus u nudpakiums cBera.
CBeTOBBIE SIBIICHHUS B IIPUPOJIE.

3amura npoekToB — 1 yac

BHeypouHast JesT€IbHOCTh NpeAronaraeT OOJIBIIYI0 CaMOCTOSTEIbHYIO paboTy

yuamuxcsa. TeopeTndeckuii MaTepuan JOJKEH ObITh HEPa3phIBHO CBs3aH C MpakTHKoM. [lpu
noadope AUAAKTHYECKOTO MaTepHalia HCIOIb30BaTh 3a/laHusl BCeX BUJIOB M ypoBHEW. Bcee
MpakTHYecKue paboThl  MPOBOASATCS Oe3 ykasaHHil K paboTe, 4TOObI BBINOJIHEHHE 3aJaHUN

OBLIIO

TBOPYECKHM IpolieccoM. B ciryuae 3aTpynHeHHi HE0OX0AUM WHAWBUIYATBHBIA MOAXO/,

KOTOPBIM 3aKJIF04aeTCsl B UCIIOJIb30BAHUN KPATKOTO MM MOJIPOOHOr0 onucaHus padoTsel. O0bEM
Marepuanga U3y4aeMbIX TEM 3aHATHM M KOJHMYECTBO OTBEACHHBIX HA ATO YacOB ONPEIEIAETCS
CaMUM YYHUTEIIEM.

[Ipuemsl 1 MeTOABI PaOOTHI, KOTOPHIE INIAHUPYIOTCS IPU PEAIU3ALNUN IPOIPAMMBI:

-CaMOCTOATEIbHBIE PA0OTHI C UCTOUHUKAMU WH(OPMALINU;

-YCTHBIE COOOIIEHUS YUAIINXCS C TIOCIEIYIONICH TUCKYCCHEIH;
-9BpUCTHYECKHE Oeceibl;

-3JICMCHTBI UT'POBLIX TCXHOJIOT Hﬁ,

-BBIMIOJIHEHUE IKCIIEPUMEHTAIBHBIX U MIPAKTHYECKUX padoT MO TEIIoTe,
OTTHKE;

-paboTa ¢ TUIAKTHYECKHUM MaTepHalioM;

-CaAMOKOHTPOJIb YHallIUMHCS CBOUX 3HAHUHU 110 BOIIpOCaM Ijid TMOBTOPCHUS.

3. IIporpamMmHoe 1 y4eOHO-MeTOUYECKOe oDecTiedeHne

ITeuaTHbIe MOCOOUA

Y4eOHUK Jlureparypa
(aBTOPp, 1. bornanoB K.}O. «®u3uk B roctsx y Ouonora» M, Hayka,
Ha3BaHHE, I'oJ 1986;
U31aHMA, 2. Kabapaun O.® «Bueypounas pabota o puzuke» M,
U3/1aTeJIbCTBO) [Tpoceemenue 1983;
3. [lepenbman «3anumatensHas Gpusuka» 1-3 gacte M, Hayka
1980;

4. Tapacos JI.B ®usuka B npupoae M, IIpocsemenue 1988;

5. CmupnoB A.IL., 3axapo O.B. Becénblit 0an u BAyMYHBBIiA
ypok: @u3nyeckue 3aa4y ¢ JUPUIECKUMU YCIOBUAMMU. - M.:
Kpyrozop, 1994;

6. YconwreB A.Il. 3agaun o ¢puszrke Ha OCHOBAaHUHU
JUTEpPaTypPHBIX CIOKETOB. - EkarepunOypr: V-dakropus,
2003;

7. EnoxoBnu A.C. CripaBo4HUK 110 (PU3HKE U TEXHUKE. - M.:
[Tpoceemenue, 2006;

8. «Ilo3Hait camoro cebs1» / bubnmuoreka «IlepBoe ceHTIOPs»
cepust «®Pusuka» Boiryck Ne26 2009;




9. Kukoun N.K. Paccka3zbl o pusuke u puszukax // bubamoredka
«KBant». Beim. 53. M.: Hayka; ri. pea. ¢usz.-mar. iur., 1986;
10. Tampnepmrreiin JI. 3anumarensHas ¢pusukay. - M.: PocmaH,
1998;

11. Mapos M.A. I1nanersl ConHeunoii cucremsl. — M. Hayxka,
2011;

12. Tut Tom Hayunbie 3a06aBbl. @u3uKa: ONbITHI, GOKYCH U
passiedenus: niep. ¢ ¢p. - M.: ACT: Acrtpens, 2007;

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

14. Jleonouy A.A. ®uznveckuii kayeuockor. - M.: bropo
KBantywm, 1994;

15. Apaxensu M.K., Baitnreiin JI.W. Dnextpobe3onacHoCTb
B JKWJIBIX 3J1aHMsX.- M.: DHeproaTomusaat 1983;

16. Tynbuunckuit M.E. CO0OpHUK KauecTBEHHBIX 3a/1a4 110
¢uzuke. M.: «IIpocsemenue» 1965;

17. YOdanosa W1.JI. 3anumaTenpHbIC Beuepa 1o PU3MUKe B
cpenneit mkone. M. «IIpocsenienue», 1990.

pabdouasn 1.B.®. llunos Pabouas TeTpaas 1 NpOBEACHUS
TeTpalb, naboparopubix padot 9 kinacc. — M.: Ilpocsemienue , 2007
TeTpaau AJsl 2. B.A. Kacesanos, B.A. Koposun Terpans m1st 1abopaTOpHBIX
Jaboparopubix | padot 10 kiacc — M.: Ipoda, 2008
padot 3. B.A. Kacesanos, B.A. Koposun Tetpanp aiis 1a00paTopHbIX
pabot 11 xkmace — M.: lpoda, 2008
auaakTudeckue | Kaprouku-3ananusi A BBINOJIHEHUS NPAKTHUECKUX pador./
MaTepHAaJIbI B.®. IIunos — M.: IIpocsemienue , 2002.
Paznmatounslii marepuan no ¢usmke / YmakoBa M.A. — M.:
[Ipocsemenue , 1990.
Metoauyeckue | Temarnyeckue NPE3EHTALMUIIO  COACPKAHUIO  IPOrPAMMBI
MaTepHaIbl BHEYPOUHOH J1eATeNbHOCTH «PU3HKa BOKPYT HAC»

TexHuueckue cpeacrsa
o0y4eHust

Kommnberorep ¢ BbIXOgOM B HWMHTEpHET, MyJIbTUMEIUNHBIN
IIPOEKTOP.

KoMmriekTel  yueOHO-TabOpaTopHOTO  00OpYyIOBaHWE IS
POBEJICHUS MPAKTUYECKUX PaboT.

Harasaunie mocoous

Ta6m/1um, MAaKCETHhI, ,I[CflCTByIOH.IPIC MOACIH, II€YaTHBIC U
HWHTCPAKTUBHBIC IJIAKATHI 110 U3y4YaCMbIM TCMaM
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bubnuroTeka — BcE mo npeamety «Dusnkay.
http://www.proshkolu.ru

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

Enunas kosutekius udpoBbix 00pa3oBaTeIbHBIX PECYPCOB.
http://school-collection.edu.ru

NHTepecHble MaTeprasibl K ypokaM (GU3HUKH IO TEMaM;
HarsIIHbIe Tocobus K ypokawm. http://class-fizika.narod.ru
Ludposrie oOpazoBarenbHbIE pecypchl. hitp://www.openclass.ru
DiexkTpoHHbIe yueOHuKH 10 pusuke. http://www.fizika.ru



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/

npoyvue Cepuss nuckoB DVD: MynsTumenuniinoe ydeOHOe mocoOue

(auckm, 3.1. «Harnsgnas ¢puzuka»

nocoousi u Cepus nuckoB DVD: CO0opHUK 1€MOHCTPALITOHHBIX OIBITOB JUIS

T.1L.) cpenHei o01reo0pa3oBaTenbHOM TITKOJTBI «I1IxompHBIHI
¢usnueckuil sxcriepumMeHT» / COBpPEeMEHHBIH T'yMaHHTapHBIHA
yHuBepcuret 2006

Cepus auckoB DVD: «Ounukioneaus aroma» / ['ockapmnoparus
«Pocaromy, 2012
Huck «Atom Ha ciuyx0e denoBeky»/ I'ockapmoparus
«Pocatomy», 2001

4. Tlnanupyemble pe3yJbTaThl OCBOCHHS Y4eOHOr0 MpeaMeTa, Kypca

[Tnanupyemble pe3ynbTaThl OCBOCHUS ITPOTPaMMBbl HAITPABJICHBI HA PA3BUTHE YHUBEPCATBHBIX
y4eOHBIX AEUCTBUH, yueOHOH 1 obmenonb3oBareabckon MK T-KoMIIeTeHTHOCTH 00yYaronxcs,
OIIBITa MTPOEKTHOM AEATEILHOCTH, HABBIKOB pabOTHI C HHPOPMAIHEH.

JIn4HOCTHBIE:

CdopMupoBaHHOCTH MMO3HABATEIBHBIX UHTEPECOB K MPAKTUYECKON U MPOEKTHOMN AEATeIbHOCTU
U OCHOB COIMAIBHO-KPUTHYECKOTO MBIIUICHUS HA OCHOBE DPAa3BUTHUS HHTCIUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN yUaluxcs;

YOexIeHHOCTh B BO3MOXKHOCTHM TIO3HAHHUS TPHUPOJBI, B HEOOXOAMMOCTH pPa3yMHOIO
WCTIONIb30BaHUs JTOCTY)KCHUN HAYKH U TEXHOJIOTHHA Ui JAbHEHIIET0 Pa3BUTHS Y€TIOBEUYECKOTO
oOlIeHus, yBa)KeHHE K TBOpLAM HAayKH U TEXHUKH, OTHOIIEHHE K (U3MKE KaK K DJIEMEHTY
0011eY€eI0BEYECKOM KYJIbTYpHI;

CaMOCTOSATEILHOCTh B MTPHOOPETEHUU HOBBIX 3HAHWHA M MPAKTUYCCKUX YMCHHHA MTOHUMAHUH HX
3HAUEHUS ISl JANbHEHIIIETO U3YUYSHHs €CTECTBEHHBIX TUCIUILIHH;

MotuBanusi  00pa3oBaTENbHON  JIEATEIHHOCTH  IIKOJIHHUKOB HAa OCHOBE JIMYHOCTHO-
OPUEHTHPOBAHHOTO TTOAX0/1A;

YMEHHUH OMNpEAeNsATh TPaHUIIbl COOCTBEHHOTO 3HAHWS M HE3HAHUS; Pa3BUTHUU CIIOCOOHOCTH K
caMooIlleHKe (OIleHUBaTh COOCTBEHHYIO YyuUeOHYIO JESTeNbHOCTh: CBOM  JIOCTIDKEHUS,
CaMOCTOSITEIIbHOCTh, MHUITUATHUBY, OTBETCTBEHHOCTh, IPUYHMHBI HEYa4);

®opmMupoBaHUEe IEHHOCTHBIX OTHOIICHUW IOy K JAPYTYy, YYWUTENI0, aBTOpaM OTKPBITUH U
HU300peTeHUH, pe3yibTaTaM 00yUJeHUsI.

c(hOpMHUPOBAHHOCTH KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIEHUM H COTPYJHUYECTBE CO
CBEPCTHUKAMH U YUUTEIIEM;

ycBoennn Tb mpu TpoBeAeHWHM MPAKTHYECKHX padoT, CHOPMUPOBAHHOCTH OEPEHKHOTO
OTHOIIIEHHUS K MIKOJIBHOMY 000pY0BaHUIO.

MeTanpeameTHblie:
B chepe pecynamusnvixyHUBEpCANTBHBIX YUEOHBIX JEHCTBUMN:
OBnaneBaTh HaBBIKAMH CaMOCTOSITEIBHOTO TIPHOOPETEHUST HOBBIX 3HAHWUW, OpTraHU3aIlud

y4eOHOW JIeATEeTbHOCTH, TIOCTAaHOBKA IIeJIeH, ITUTAaHHUPOBAHMS, CAMOKOHTPOJSI W OICHKH
PE3yIBTATOB CBOEH JEATEIBHOCTH, YMEHHUSIMH TPEIBHICTh BO3MOXKHBIC PE3YJIbTaThl CBOMX
JIEeUCTBUIA;

[TorumMaTe pa3nmuuus MEXIy HCXOMHBIMH (aKTaMW M THUIOTE3aMH I HX OOBSICHEHUS,
TEOPETUUYECKUMH MOJEISIMH M pealbHbIMH OOBEKTaMHU, OBIAJEBaTh yHHUBEPCAIbHBIMU
y4eOHBIMH JCHCTBUSMH HA TPUMEPAaX THUIOTE3 [UIsl OOBSICHEHUS W3BECTHBIX (PAKTOB U



AKCTICPUMEHTAIBHONW MPOBEPKH BBIJIBUTACMBIX THIIOTE3, Pa3pabOTKH TEOPETHUYECKUX MOJCIICH
MPOIECCOB WIIH SIBJICHUI;

B cdepe nosnasamenvuvixynuBepcanbHbIX YU€OHbBIX JEHCTBUI:

@®opmupoBaTh YMEHHS BOCIpPUHUMATh, IepepadaThiBaTh M MPEACTaBIATh HHPOPMAIUIO B
CJIOBECHOM, 0Opa3HOM, CHUMBOJMYECKON (QopMax, aHAIU3UPOBATh U TepepadaThIBaTh
HOJYYEHHYI0 MH()OPMAIMIO B COOTBETCTBUU C MOCTABJICHHBIMM 33Ja4aMH, BBIIEISATh OCHOBHOE

CoJlep’)KaHHEe TMPOYUTAHHOTO TEKCTa, HAXOJUTh B HEM OTBETHl HAa IMOCTABJICHHBIE BOIPOCH U
u3J1arath €ro;

BBIJIBUTATh THITOTE3bI, OCYIICCTBIIATh UX IMPOBEPKY, MOJIH30BATHCS OMOIMOTCUHBIMHI KaTaJIOTaMU,
CIEIMAIbHBIMH CIPaBOYHUKAMH, YHUBEPCAIBHBIMH YHIMKJIONEAUSIMH 7S TorcKa HHGOpMaluu
00 00BeKTax.

[TproOperaTh OMBIT CaMOCTOSTEILHOTO TIOWCKA, aHajau3a W oTbopa uWHPOPMALUU C
UCIIONIb30BAHUEM DPA3IMYHBIX HCTOYHUKOB, M HOBBIX HH(POPMAIMOHHBIX TEXHOJOTHH st
pelleHus T03HaBaTeNbHBIX 33/1a4;

OcBauBaTh NpHUEMbI JCHCTBUH B HECTaHJAPTHBIX CHUTYaIlMSX, OBJAJCBATh IBPUCTHYCCKUMU
METOJIaMU pelIeHHs mpolaemM

B cdhepe kommynuxamusnvixynuBepcaabHbIX YUeOHbBIX JEHCTBUIL:

Pa3BuBaTh MOHOJOIMYECKYI0 M JMAJOIMUYECKYIO peub, YMETh BbIpaXaTb CBOU MBICIH U
CHOCOOHOCTH BBICIYIIMBaTh COOECeHUKA, MOHMMATh €ro TOYKY 3pEHMs, MPU3HABaTh IPaBO
JPYyTOro 4eJI0BeKa Ha €ro TOUKY 3PEHUs, IPU3HABATh IIPAaBO JPYTOro YeJIOBEKa Ha HHOE MHEHHUE;
®dopmupoBaTh yMeHHUsl paOOTaTh B IPYyIINE C BBHIIOJHEHHWEM DPA3JIMYHBIX COLMAIBHBIX POJIEH,
NPEICTaBIATh U OTCTAUBATh CBOM B3IVIAIBI M yOEXKIEHUS, BECTH JUCKYCCHIO.

IIpeamerHsble:

dopMHUpOBaATH MPEACTABICHUS O 3aKOHOMEPHOU CBSI3M U MTO3HAHUS TPHUPOABI, 00 00BEKTHUBHOCTH
HAYYHOTO 3HAHUS; O CUCTEMOOOpasyromeil poiau GU3MUKH s Pa3BUTHUS JIPYTHUX €CTECTBEHHBIX
HaYK, TCXHUKNU U TCXHOJ’IOFI/II\/'I; 0 Hay’-IHOM MHpOBOSSpeHI/II/I KakK pesynLTaTe I/IS}"—IGHI/IH OCHOB
CTpOEHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;

®opMHpOBaTH NMEPBOHAYAIBHBIE MPEACTABICHUS O (PU3UUECKON CYIIHOCTH SIBICHUH MPHUPOJIBI
(MCX&HI/I‘—IeCKI/IX, TCIIJIOBBIX, 3H€KTpOMaFHPITHLIX nu KBaHTOBBIX), BUaax MaTepI/II/I (BeHICCTBO 158
oJie), IBIKEHUH KaK CIIOco0e CYIECTBOBAHMS MAaTepUH; yCBABATh OCHOBHBIC UJIEH MEXaHUKH,
aTOMHO-MOJIEKYJIIPHOTO YYEHHUS O CTPOEHHUH BEIECTBA, SJIEMEHTOB JJIEKTPOJMHAMUKU U
KBAaHTOBOU (PM3UKHU; OBJIA/IEBATh TOHATUWHBIM aIllapaToM ¥ CUMBOJHYECKHUM SI3BIKOM (DU3HKH;
[Ipuobperars OMBIT NMPUMEHEHUS HAYYHBIX METOJOB IIO3HAHHS, HAOMIOJCHHUS (PHU3UUECKUX
HBHGHHﬁ, HpOCTBIX BKCHepI/IMeHTaJ'II)HBIX I/ICCHG}IOB&HI/Iﬁ, HpﬂMBIX U KOCBCHHBIX I/I3MepeHl/If/'I C
UCTIONIb30BAaHMEM  aHAJOTOBBIX U HU(MPOBBIX U3MEPUTENBHBIX MPUOOPOB; TOHUMATH
HEN30€KHOCTh OTPENTHOCTHU JTFOOBIX U3MEPECHHIA;

Oco3HaBaTh HEOOXOMMMOCTh TPUMEHEHUS JOCTHKCHHH (U3UKH W TEXHOJOTHH A
PaLMOHATIBHOTO MPUPOAOTOJIB30BAHUS;

OBnaneBaTb OCHOBaMH 0O€30MACHOTO HCIOJB30BaHUSI E€CTECTBEHHBIX M HCKYCCTBEHHBIX
SJIEKTPUYECKUX U MArHUTHBIX MOJIEH, AJEKTPOMArHUTHBIX U 3BYKOBBIX BOJIH, €CTECTBEHHBIX U
I/ICKyCCTBeHHI)IX I/IOHI/I3I/IpyIOHII/IX I/I3Hy‘~I€HI/II71 BO I/136G)KaHI/Ie nux BpGIIHOFO BO3I[CI>1CTBPI$I Ha
OKPY’KAIOIIYIO Cpely U OPraHU3M YeJIOBEKa;

Pa3BI/IBaTL yMCHI/Ie H.IIaHI/IpOBaTb B HOBCGI[HCBHOfI JKN3HU CBOU [[GflCTBPISI C HpI/IMeHeHI/ICM
HOHy‘IGHHLIX 3HaHI/II71 MCXaHHKU, E)JIGKTpOI{I/IHaMI/IKI/I, TepMOI[I/IHaMI/IKI/I " TCIINIOBBIX ﬂBJ’ICHI/Iﬁ C
HENbI0 COePEIKEHNUS 3I0POBBS;



e @dopmupOBaTh NMPEACTABICHUS O HEPALUMOHAJIBHOM HCIIOJIB30BAaHUU NPUPOIHBIX PECYPCOB U
SHEPruM, O 3arpsA3HEHUH OKPYKAKOUIEH Cpelbl KaK CIEACTBHM HECOBEPIICHCTBA MAIIMH M
MEXaHU3MOB.

IIpuMepHoOe TeMaTHYeCKOe IVIAHMPOBaHKe Kypca “Ddusuka BOKpyr Hac”
10 xnace (1 yac B HemeII0)

Ne | Tema KoauyecTBO yacoB JlabopaTopHble
n/n padoThl
1 DJIEKTPOMArHUTHBIE SIBJICHUS 8 1
2 Mexanudeckue KojieOaHusl U BOJHBI 2
3 TennoBbie SBJICHUS 9 3
4 OnTuyecKkue sIBJICHUS 14 4
&) 3amuTa NpoeKTOB 1
Bcero 34 8
Ne Tema 3ansiTust
3aHATHUS
n/m
DJIeKTPOMATHUTHBIE siBJIeHHs (8 yacoB)

1 DIEKTpUUYECKHE 3apsibl U KUBbIC OPraHU3Mbl. BIusiHUE 371€KTPUUYECKOTO OIS
Ha KUBbIE OpraHu3Mbl. buosnektpuuectBo. TexHnka 6€30MacHOCTH.

2 JlabopaTopnasi padora «OmnpeneneHrue CONMPOTUBICHUS TKAHEH YeTOBEKa»

3 [IpupoaHbIE U HCKYCCTBEHHBIE SJIEKTPUUYECKHUE TOKH.

4 Hcropust s3HEpreTUKUA. DHEPTUsl AIEKTPUUECKOT0 TOKA U €€ UCTIOIb30BAHHE.

) Kondepenus «nexTpudeckue ceT npooieMbl U IEPCIIEKTUBBHI.
AJNbTepHATUBHBIE UCTOUYHUKHU YHEPTUNY

6 MaruautHoe noJie 3eMJId U €r0 BIUSIHUE Ha YEJIOBEKa.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH HU3KOM YacTOThI. PainOBOJIHBI U YETTOBEK.

8 buonornueckue cBOMCTBA IIEKTPOMArHUTHBIX BOJIH BBICOKOM YaCTOTBHI.

Mexanuueckue K0Jie0aHus1 U BOJIHBI (2 yaca)

9 Konebanus u BodHBI B )KUBBIX oprann3max.Konebanus u yenosek. buoputwm.

10 3BYK KaK CpPeJICTBO BOCIIPHUATHSA U Nepeaadr HHPOopManuu. Y IbTPa3ByK H
nH(Dpa3ByK.

TensioBble siBjieHust (9 yacoB)

11 OHeprus TommBa. TemnosHepreTuka. BiysHue remneparypHbIX yCIOBUN Ha
JKU3Hb YeJIOBEKA.

12 JlabopaTropHasi padora «/3MeHeHne TeMIiepaTypbl BEIIECTBA MTPU MEPEXOJIE C
TBEPJIOTO B Tazoo0pa3Hoe coctossaue. [locTpoeHne rpaduka 3aBUCUMOCTH
TEMIIEPATypPhl TEJIA OT BPEMEHN.

13 TennoBoe 3arps3HeHue atMocdepsl. Permenune 3amay.

14 Buns! Tpancnopra. [IlpumeHeHune pa3nuyuHbIX BUAOB TPAHCIIOPTA B HAILIEM
peruone. Bnusinue paOoThI TEIJIOBBIX ABUTATENICH HAa SKOJIOTUYECKHE
MIPOLIECCHI.

15 Kpyrusriii cton: «/3MeHeHne KiMMaTa - TapHUKOBBIH 3G (GeKT U riiodanpHoe
MOTEIUICHHE KINMaTay.




16

TenmoBwie MMPONHECCChI B TCJIC YCIIOBCKA.

17 JladopaTropnasi padora «OnpeneneHne IpIXxaTeIbHOro 00bEMa JIETKUX
YeJIOBEKa»

JlaGoparopnas padora «OnpeeneHue JaBIeHUs] KPOBH YEJIOBEKa

18 Pemenne skcniepumenTanbHbix 3a1a4. (OcHoBHOE ypaBHeHHEe MKT,
KOJIMYECTBO BEIIECTBA)

19 Pemenue sxcriepuMeHTaNbHBIX 3aa4. (YpaBHEHUE COCTOSIHUS UI€ATBHOTO
ra3a.BrnaxxnocTs Bo3ayxa)

Ontuueckue siBjienusi (14 yacon)

20 ®orometpus. CBeTOBOI MOTOK. 3aKOHBI OCBEIIeHHOCTH. JlJabopaTtopHas paboTa
«OnpeneneHue ypoBHs OCBEIIEHHOCTH B KJIacCe»

21 HckyccTBeHHOE OCBELIEHHE. BHUIBI JIEKTPUUYECKUX JIaMIL.

22 3epkanbHOE U paccessHHoe (nuddy3Hoe) OTpakeHHE CBETA.
OxcnepuMeHTalbHas padoTa: «[locTtpoenne n3o00paxeHus B III0CKOM
3epKaie».

23 DkcnepuMeHTalIbHas padoTa: “MHOroKkpaTHOE N300pakeHHEe IpeIMeTa B
MJIOCKUX 3epKaiax’.

24 Jlun3el. ['na3 kak ontudeckas cucrema. JledhekTsl 3peHus.

25 [TocTpoeHue n300pakeHUsI B CHCTEME 3epKaJl.

26 [Tone 3penus.

27 Crioco0b! uctpaBiaeHUs JePEKTOB 3PEHHUS.

28 JlaGopaTopHas pa6ora: «Omnpenenenue GOKyCHOTO pacCTOSHUS U
ONTUYECKOM CUITBI OUKOB)»

Pemrenue skcriepuMeHTATBHBIX 33/1a4.

29 CBeToBbI€ IBIIEHUS B IpHUpoJie (pagyra, MUPaxku, rajo).

30 OnTHyeckre WUTIO3UHU HAIllero 3peHUsl.

31 Buonornueckas ontuka. (JKusble 3epkana, riia3-TepMOMETp, PaCTCHHUS -
CBETOBO/IBI).

32 Kusoii cet. (CBeueHue MOpsi, CBETALUECS OPTaHU3MBI,
XEMUJTIOMUHECIICHIIHS, ONOTFOMUHECTICHIIHS).

33 DKOJIOTHYECKHUE TPOOIeMBbl 1 00eCTIeueHHe YCTOMUNBOCTH OMOCheEpHI,
CBSI3aHHBIE C PACCESTHUEM U TMOTJIOLICHHUEM CBETA.

3ammura npoexktoB (1 yac)
34 3amuTa IpoeKTOB
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