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AHHOTALUA

PabGouas mnporpamMmma BHeypouHOW nedrenbHOCTH «TeopeTnueckas u
npakTuyeckas (U3MKa» peaiu3yeT OCHOBHYIO OOpa30oBaTEIbHYI MpPOTrpaMMy
cpenHeroobpasoBanusi B mporpamme npeaycMOTpEHbl BO3MOXHOCTH IS
pa3BUTHSI OCHOBHBIX BHJOB JIE€SITEIBHOCTU OOYYalOLIMXCS B COOTBETCTBUHU C HX
BO3PACTHBIMU OCOOCHHOCTSMU.

B xone n3ydeHMs JaHHOTO Kypca, ydalquecs He TOJBKO yIOBIIETBOPST CBOU
00pa30BaTEIbHBIENIOTPEOHOCTH, HO W TOJy4aT HABBIKM HCCIEI0BATENIbCKOM
JEeSATENbHOCTH, MTO3HAKOMSTCS C METOJIaMHU MCCJIE0BaHMs B (pU3uMKe M OHOJIOrUH,
MOJIy4aT KpaTKhe JaHHble O MEAMIMHCKOM M OHOJIOTMYECKOW ammaparype.
HaBbiku, nmony4yeHHble npu padboTe ¢ U3MEPUTEIbHBIMU MPUOOPAMHU, BBIOJTHEHHUE
MPAKTUYECKUX pabOT U IMOCTAHOBKA HKCIIEPUMEHTA MPUTOASTCS B AasbHEWIIen
HAyYHO-TEXHUUYECKON JesaTeslbHOCTH. OOBACHEHHE OTAENbHBIX MPOLECCOB,
MPOUCXOJAIIMX B KUBBIX OpPraHU3Max Ha OCHOBE (PU3MYECKUX 3aKOHOB MOMOKET
UM YCTAaHOBHTb IPUYMHHO-CIIEICTBEHHBIE CBSI3M, CYIIECTBYIOLUIME B >KUBOM U
HEXUBOU mpupojie, chOpMHUPYET UHTEPEC HE TOJIBKO K (DU3UKE, HO U K HayKe B
L[EJIOM.

IIporpaMmma Kypca HOCUT MPAKTHUKO-OPUEHTUPOBAHHBIM  XapakTep ¢
AJIEMEHTAMH HAYYHO-UCCIEA0BATEIBCKON IESITENBHOCTH U IMIOCTPOEH C OMOPOM Ha
3HAHMSI U YMEHHMs, TOJYyYEHHbIE YYAIlUMHCS NpPU H3YYCHUH (U3UKH, XUMUH,
Ouosoruu.

Kypc «Teopernueckas u npaktuyeckasi GU3NKa»siBIASETCS HHTETPUPOBAHHBIM
Y IIpearnoiaraeT 3HakoMCTBO C ONPeIeIEHHBIM aClIeKTOM 0a30BOil HAyKH - GU3UKU
Y HalpaBJIEHUSIMU UCCIIEI0BAHUN, KOTOPbhIE€ BO3HUKIM HAa CThIKE (PU3MKU XUMUH,
ouonornu, u dkojorud. OH  CHOCOOCTBYIOT pPaCUIMPEHUIO  KpPYyrosopa
oOydaromuxcs, NOAJAEPKaHUI0 MHTEpeca K M3Y4YeHUI0 (M3MKM U HAlpaBlIeH Ha
peuieHre JIMYHOCTHO 3HAYMMBIX JUIsl YYEHUKA MPUKIAJHBIX 3a7ad. BkiroyeHne B
MPOrpaMMy BOIPOCOB, CBSA3AHHBIX C (PU3MKOM YETOBEKa, MO3BOJIUT YYalllUMCS
MPOJBUHYTHCS MO MYTH MO3HAHUS caMUX ce0sl, JIydllle TOHITh MPUPOY YEIOBEKa
U €r0 BO3MOXHOCTEM.

IosicHUTEILHAA 3aNUCKA

PabGouas mnporpamMma no BHeEypouHOM JearenbHOCTH «Teopernueckas u
npakTuyeckas (Qusuka» npeaHazHaueHa i oOydarommxcsa 10-11 kmaccoB u
pa3paboTaHa Ha OCHOBE CJIEAYIOIINX HOPMATHBHBIX IOKYMEHTOB:

o  ®enepanwsHoro 3akoHa "OO0 obpazoBanuu B Poccuiickoit denepanmn"
o1 29.12.2012 N 273-®3;

o nmnpukaza MuHuctepcTBa o00pa3oBaHusi W Hayku Poccuiickoii
Oeneparuu ot 17 nexabps 2010 r. Ne 1897 «O0 yrBepxkaeHun deaepaibHOTO
rOCy/JapCTBEHHOIO0 ~ 00pa3oBaTeNbHOIO  CTaHAapTa  OCHOBHOIO  OOILEro
oOpa3zoBaHusa» (B pemakuuu mnpukaza MuHoOpHayku Poccum ot 31 nexalOps
2015 . Ne 1577);



o nmnpukaza MunHuctepcrBa o0pa3oBaHusi U Hayku Poccuiickoii
Oenepamuun ot 17 mas 2012 r. Ne 413 «O6 yrtBepxkaeHuu ¢eaepaibHOTO
rOCy/JapCTBEHHOIO0  00pa30BaTENbHOTO  CTAaHJIapTa  CpPeAHEro  OOIIero
o0pa3oBaHusA» C W3MEHEHUSIMU, YTBEPKAEHHBIMU IMpUKazaMu MUHHCTEpPCTBA
oOpa3zoBanusa u Hayku Poccuiickoii ®enepanuu Nel645 ot 29.12.2014 r., Ne
1578 or 31.12.2015 1., Ne 613 o1 29.06.2017 r.

e  KOHLENIMU JyXOBHO-HPAaBCTBEHHOI'O PAa3BUTHSA W  BOCIHMTAaHUSA
JUYHOCTH TPaKJaHHUHA.

o CanlluH 2.4.2.2821-10 «CaHATapHO-NTUAEMHOJIOTUUECKNE
TpeOOBaHUS K YCJIOBHMSIM M OpraHu3alMu oOydeHHs B 0011e00pa30BaTENbHbBIX
YUPEKICHUIAX»: MOCTAHOBJIEHUS [JTITAaBHOTO TOCYJapCTBEHHOIO CaHUTAPHOIO
Bpaua Poccuiickoit @enepanuu ot 29 nexadpst 2010 No 189.

AKTYaJbHOCTh JTaHHOM MpOTrpaMMbl OOYCIIOBJI€HA €€ METOA0JOTHYECKOMN
3HaYUMOCTBIO - Pa3BUTHE Yy HIKOJbHUKOB MOTHBAIMH K HM3YUYEHUIO (DU3HUKH.
Kypc umeeT ecTeCTBEHHOHAYyUHYIO HAIPABJIEHHOCTh OOILEKYJIbTYPHOTO YPOBHS.
®du3rka Kak Hayka 0 HauboJjee o0IIMX 3aKOHaX MPUPOJIbI, BBICTYIAs B KAUECTBE
y4eOHOr0 MpeaMeTa B IKOJIe, BHOCUT CYIIECTBEHHBIN BKJIa/J B CUCTEMY 3HAHUHN
00 okpyxarwimeMm Mmupe. OHa pacKpbIBaeT poJib HAYKHM B 3KOHOMHUYECKOM U
KyJIbTYpHOM  pa3BUTUM  OOIIECTBa, CHOCOOCTBYET  (POPMHUPOBAHUIO
COBPEMEHHOI'0 HAYYHOTO MUPOBO33PEHHUS

®I'OC HOBOro mokojieHus: TpeOyeT MCIOJb30BaHUS B 00pa30BaTEIbHOM
MpoLIecCe METOAOB M MPUEMOB IMPOEKTHO-UCCIEAOBATEIbCKOM J1€ATEIbHOCTH.
Bxirouenue Metoa NpoeKTOB B OPraHU3alMI0 BHEYPOUHOU JeATEeIbHOCTH AAeT
MHOTO  TPEUMYIIECTB W  TOJOXUTEIBHBIX  pe3yiabTaToB.  [IpoekTHas
ACSTeNbHOCTh AaéT BO3MOXKHOCTh HMHTETPUPOBATH TEOPETUUECKUE 3HAHUS |
NPaKTHYECKUE HaBBIKU, MPUOOPETAaTh HABBIKM B3aWMOJCUCTBUS B Tpymme. s
YU4EHUKa TPOEKT- 3TO BO3MOXKHOCTH TBOPUECKU DPACKPBITHCS, MPOSBHUTH CeOs
WHIMBHUIYAJIbHO WM B KOJUIEKTHBE. [IpoekT maér oOyyaronumcs OMbIT MOUCKa
uHbOpMaIlMU, TPAKTHYECKOTO TPHUMEHEHHs OOy4YeHHs, CaMOpa3BUTHS,
caMoOpealu3allii M CaMOAaHalIM3a CBOEH [JEATEIBHOCTH. 3HAHMWS, YMEHHS U
yYHHUBEpCaldbHbIe Yy4eOHbIE JACHCTBHs, HEOOXOAMMBIE JJs OpraHU3aluu
MIPOEKTHO-UCCIEI0BATENLCKOW JIEATEIbHOCTH B IIKOJE, B OyAylleM CTaHyT
OCHOBOM JUIsl OpraHu3alydyd Hay4YHO-HUCCIIEOBATENIbCKOM NIESITEIbHOCTH B
BBICIIUX W CpPeJHUX MPO(HEeCCHOHANBHBIX YYEOHBIX 3aBEIICHUSX, MO3BOJIAIOT
CTaTh KOHKYPEHTHO-CIIOCOOHBIMHM Ha pBIHKE Tpyaa u B Joboi chepe
npoecCUOHaNbHOM eI TEIbHOCTH.

HeoOxoaumpIM  yclOBHEM peaiu3aliil JaHHOW TPOTPaMMBbl  SBISETCS
CTpEMJICHUE pa3BUTh y OOYyYalOUIUMXCS YMEHHE CaMOCTOSATEIbHO padoTath,
HNKT-xomMneTeHInM, a TaKKe COBEPIICHCTBOBATh HABBIKM OTCTAMBAHHUS
COOCTBEHHOM MO3UIINU TI0 ONPEeIEHHOMY BOIPOCY.



eau kypca:

®3HAKOMCTBO YYalIUMXCSA C BAXHEUIIMMH METOJAMH IPUMEHEHMS
(bU3MYECKUX 3HAHUI Ha MPAKTHKE;

e¢(OpMHpPOBAaHUE LIEIOCTHOW €CTECTBEHHOHAYYHON KAapTUHBI MHUpa
y4aumuxcs.

3agaum Kypca:

®pa3BUTHE I[I03HABATEJIBHOTO HWHTEPECA, HWHTEJUIEKTYaJdbHBIX U
TBOPUYECKUX CIOCOOHOCTEMyYalmMxcs B MPOLECCE CaMOCTOATEIbLHOTO
NpUOOpETeHHs] 3HAaHUM C MCHOJB30BAHHEM PA3IUYHBIX HCTOYHHKOB
uH(popMaIuy;

®TIOBBILIEHUE MH(POPMALMOHHON, KOMMYHUKATUBHOM, IKOJIOTMYECKOM
KYJBTYPBI, OIIBITA CAMOCTOSITEIbHOMN AEATEIBHOCTH;

®COBEPIICHCTBOBAHUE YMEHUNM M HABBIKOB B XOJE BBINOJHEHUS
pOrpaMmbl Kypca (BbIIIOJIHEHHE Ta00paTOPHBIX padoT, U3yUyeHus, 0TOopa u
cUcTeMaTH3aluy MH(OopMaluu, NOAr0OTOBKa pedepara, Npe3eHTalun);

®OBJIAJICHUE YYAlIUMUCS 3HAHUSAMHU O COBPEMEHHOW HAy4YHON KapTUHE
MHpa, O LIMPOKUX BO3ZMOXKHOCTSIX IPUMEHEHUS (PU3NYECKUX 3aKOHOB;

®BOCIIUTAHUS HABBIKOB COTPYJHHMYECTBA B IIPOLECCE COBMECTHOM
paboThI;

®0CO3HAHHBIN BEIOOP MPOPUIBHOTO 00YUYEHUS.

OO0was xapakTepucTHKa IPOrpaMMbl BHEYPOYHOI 1eATeIbHOCTH
«Teopernyeckass M NpaKTHYecKas pusnKa»

[Iporpamma «TeopeTuueckass W npakTUyecKas (QU3MKa» OTHOCUTCS K
OOLIEMHTEINIEKTYaIbHOMY HAIlPaBJICHUIO BHEYPOUHOU €SI TEIIbHOCTH.

[Iporpamma comepHUT, C OJHOM CTOPOHBI, MaTepuan 1o Oozee
yrayOnEéHHOMY M3YyYEHHMIO HM3J1araéMoro B HIKOJIBHOW Mporpamme H30paHHOTO
pasnena, ¢ Apyroil — mpeanosiaraeT U3y4eHue TakuxX BONPOCOB (PU3MKH, KOTOPHIE
HE BXOJAT B ILIKOJBHBIA KYypC, HO IOBBIIIAIOT HAAEKHOCTb 3HAHUM, YNPOILIAOT
NMOHMMAaHUE M YCBOEHHWE Yy4eOHOM uH(GOpMalMUM Ha CIEAYyIOle CTyNneHu
oOyuenus. IlporpaMma mMO3BOJIIET OCYUIECTBISITH 3BPUCTHYECKUE NPOOBI H
c(hOpMHPOBATh MPAKTUYECKYIO JIEATEIbHOCTh IIKOJBHUKOB B M3y4aeMOil 00JacTu
3HaHUMN.

Pa3BépThiBaHME CcOAEpKaHMS 3HAHUU B IPOTrpaMMe CTPYKTYPUPOBAHO TaAKUM
0o0pa3oM, YTO U3yYEHHE BCEX MOCIEAYIOMMX TeM 00eCIeYnBaETCs MPEIbITYIINMHU,
a MEXJ1y YaCTHBIMU U OOLIMMU 3HAHUSIMU MPOCIIEKUBAIOTCS CBS3H.

[Iporpamma coctouT M3 4 JOCTATOYHO CAMOCTOSTEIbHBIX TEMaTUYECKHX
Moayneil. MopaynbHas CTpykTypa Kypca, Au(@epeHIIMpOBaHHOCTh 3aJaHui
MO3BOJISIIOT BapbUPOBATh COJEP)KaHUE Kypca B COOTBETCTBHHM C OCOOEHHOCTSIMHU
YUYEHMUYECKOI0 KOHTHHI€HTa (CcocTaB y4eOHOM TIpyMNibl, YPOBEHb 3HAHUU,
oOy4aromuxcs), Halnu4uus 000py10BaHMUS.

JlocTrkeHue  COIMAaIbHO-TICUXOJOTHYECKHX — Lenel  obecneynBaercs
opraHuzauueid paboTel B Madblx rpynnax. KoijekTuBHas A€SITebHOCTh
MO3BOJISIET  pa3BUBaTh Yy OOydYalOMMXCd KOMMYHUKATHBHBIE  KauyecTBa.



BeinmosiHeHHe Trpynnod MNpakTHYECKUX 3aJaHui  o0ecnedyuBaeT —peaslu3aliio
OCHOBHBIX IMOJIOKEHUI MeTrona Manblx rpymnm. CocTaB MaiblX TPYIIT MOXKET
MEHSETCA NPU NEPEX0/ie K U3YUCHHUIO CIEIYIOIIEro MOoAyJs. DTo o0ecrneyuBaer
Oojee yCHEIIHYI couuanu3anuio obOyvaromuxcs. [IpoekTHas aesITenbHOCTh
npeaycMaTpuBaeT TOWCK  HEOoOXOoauMoW  HejocTaromied uHbOpMaluu B
DHLMKJIONEIUX, CIIPABOYHMKAX, HAYYHO-TIONMYJIAPHOU JuTepaType, B MHTepHere
U Jp.

OOyuaromiasi  JA€SATENBHOCTh  MeJarora  3aKkiio4aeTcss B CO3JaHUU
OpraHU3alMOHHO-TIEJarOTUYECKUX  YCIOBMM i1 y4eOHO-TIO3HABATENbHON
NEATEJIbHOCTA YYEHUKOB, B OKAa3aHUU UM I[€Jaroru4eCcKor IMOANCPKKU U
METO/IMYECKOM  TMOMOIIM, OOECHeYMBAIOIIMX TapaHTUPOBAHHOE  pELICHUE
OUJAKTUYECKUX, PA3BUBAIOIIMX U BOCIIUTATEIIBHBIX 3a/1a4.

@dusnka - DSKCIEpUMEHTAIbHAs HAayKa, M3y4arollas IPUPOAHBIC SBIICHUS
ONbITHBIM myTeM. [locTpoeHueM TeopeTHueckux Mopene (usuka Jgaer
oOBsiCHEHHE HaOJI0JaeMbIX SBJICHUH, (QopMynupyer (Qu3nyeckue 3aKOHBI,
IIPEICKA3bIBACT HOBBIC SBJICHUsI, CO3A€T OCHOBY I IPUMEHEHUS OTKPBITBHIX 3a-
KOHOB IIPUPOABI B YEJIOBEYECKOUN IpakTuke. [IoaToOMy mpu opraHusanuy 3aHITHN
1o BHEYPOUYHOU NEATEIILHOCTH 0oJbII0€ BHUMaHUE yaensercs
AKCIIEPUMEHTAIBHBIM METOAAaM HCCIE0BaHus, YTOObI pa3BUBATh Y 00yYaIOLIUXCS
HaBbIKU Yy4€OHOM, IPOEKTHO-UCCIEI0BATEICKON U TBOPUECKON JeATEIBHOCTH.

MexknpeaAMeTHbIE  CBSI3M,  pEAIM3YEMbIE  NPOrpaMMOW  BHEYPOYHOH
aestenbHOCTU «TeopeTnyeckas u mpakTuyeckast Guznka»:
Marematuka: rpapuka, pereHue 3aaad, NpoLeHTHI.
buonorusi: KuUBbIE OpraHu3Mbl, OHMOJOTMYECKas OINTHKA, KJIETKa,
ouocdepa.
XHUMHSI: COCTAaB U CTPOCHHE BEILIECTBA.
['eorpadusi: MeTo1bl U3YUEHHS KIMMaTau HEAp 3€MIH, aTMOC(hephl.
OKojorusi:  3arps3HeHue  aTMoc(epbl, HKOJIOTMYECKHE  IPOLECCHI,
NapHUKOBBIN 3 dekT, buocdepa.
Kypc npennasnauen mnga oOydarommxcs 10 - 11 kjmaccoB M paccuuTaH Ha
OJIMH roJ1 00y4yenus no 1 yacy B Hegemo (34 yueOHbIX yaca).

1. Conep:xanne yueOHOT0 Kypca

CopeprkaHue Kypca KaueCTBEHHO OTJIMYaeTcs oT 6a3oBoro kypca ¢pusuku. Ha
YpOKax 3aKOHbI (DU3UKHU PACCMATPHUBAIOTCS B OCHOBHOM Ha HEXHMBBIX OOBEKTaX.
OpnHako o4eHb BaXXKHO, YTOOBI y yHaIIUXCS MOCTENEHHO CKIIaAbIBAIUCH YOCXKICHUS
B TOM, YTO, IPUYMHHO-CIIEACTBEHHAs CBS3b SBJICHUN UMEET BCEOOIIUN XapakTep 1
YTO, BCE SIBJICHMS, MPOUCXOIAIINE B OKPYXKAIOLIEM HAac MHUpE, B3aMMOCBsA3aHbl. B
Kypc€ pacCMaTpUBAIOTCA BOINPOCHI, HANPABICHHbIE HAa pa3BUTHE HHTEpeca K
(dbu3uKe, K SKCIIEPUMEHTAIIBHON JIeSITEILHOCTH, (POpMUpOBaHNE YyMEHUN paboTaTh
CO CIpaBOYHOU JuTeparypou. Bo BpeMs usydeHus kypca «Teoperudeckas U
npaktuyeckas — ¢uzMka»  pedsra  MOJy4aroT  BO3MOXHOCTh  MPOBOJUTH



UCCJIEeI0BATENbCKUIM MPOEKT MO JItoOOMy M3 BbIOpaHHBIX HampasieHuil. Ha
UTOTOBBIX 3aHATHAX 00y4arolUecs BhICTYNAIOT U 3alUIIAI0T CBOM MPOEKT.

JJIeKTPOMATHUTHbBIE SIBJIEHHUS — 8 YacoB

OnekTpocratuyeckue 3apsaabpl. beiToBble AnekTpornpubopsl.  lomarHss
ANEKTponpoBoJka. TexHuka  Oe3omacHOCTH Mpu  paboTre ¢ «OBITOBBIM
DJIEKTPUYECTBOM. 3HaKOMCTBO ¢ pabOTOM HMHAMKATOPHON  OTBEPTKOM,
DIEKTPUYECKUM  TECTEPOM;  HMCCIEJOBAHME  KBAapTUPHOW  MPOBOAKA  Ha
[I0KapOONaCHOCTb, COCTABJICHUE MPUHIUIHAAIBHON M MOHTa)XXHOM CXEMBI
ANEKTPONPOBOJKH, OCHOBBI 3JIEMEHTAPHOTO PEMOHTA OBITOBBIX AJIEKTPOIPUOOPOB.
DNEeKTpUYECKUE CBOMCTBA Tejla 4enoBeka. buoanexkrpuuectBo.doropenenTopst.,
AIEKTPOPELENTOPHI, bHO3IEKTpUUECTBO CHA.

MaruuTHoe mojie W *HUBble OpraHu3Mbl. Mcnosib30BaHUE MAarHUTOB B OBITY.
Hcnonp30BaHMe MarHuTa Kak METAJNIOUCKATEIIS.

Panno. TeneBuaenue. BiausiHHE 3IEKTPOMAarHUTHOIO M3JIYYEHUs Ha >KUBOM
oprann3M. MccnenoBaHWMe HMHTEHCHBHOCTH — DJIIEKTPOMArHUTHOTO — M3JIYy4YEHMS
ANEKTPOOBITOBBIX MPUOOPOB C TOMOUIBIO PEHTI€HOBCKOM TIEHKH.

Mexannyeckue Koe0aHUs U BOJIHBI - 2 yaca

Mexanunueckue kosnebanust u uenonek. [Ipoucxoxnenne ouoputmon. Cepiie
U 3BYKH, CONPOBOXKAArOUIMEe pabOTy ceplla M JIETKUX, WX 3anuch. CTETOCKOMU
(doHenaockomn. BeICTyKMBaHWE — KaKk OJWH M3 CIOCOOOB OMNpeeNieHus pa3MepoB
BHYTPEHHHMX OPTraHOB U UX COCTOSIHHMSI.

3ByK Kak CpEeICTBO BOCHpUATUSA W mepenaun uHpopmanuu. Oprad ciyxa.
O6nacTp CHBIIIMMOCTH 3BYKa. 1'0710COBOM ammapar 4denoBeKa. XapaKTepUCTHUKHU
rojloca 4YesjaoBeKa. VapTpa3sByk u uHOQpa3Byk. DuU3UYECKHE OCHOBBI
YJIBTPa3BYKOBOT'O UCCIIEJOBAHMS YEJIOBEKA. 3BYKH MPUPOIBI.

TemnuioBblie siBIeHUsT - 9 yacos

Bunet  Tteruionepenaun B Obity.  Hduddysus. Kunenume. Bompocsl
0e30macHOCTH B TEIJIOBBIX TMpoleccax. CnocoObl H3MEpEeHHsl TeMIepaTypsbl.
Tepmoperynsatopel. 3HaueHue ILBeTa s OQOpMIIeHUS OBITOBBIX MPUOOPOB,
MOCYJbl;  IpoOBepKa  pabOThl  BEHTWIALMM;,  apoMaTu3alus  [OMEUIEHUS,
M3TOTOBJICHUE BOJIOCSAHOIO TUrpoMeTpa. HachlllleHHbIN, HEHACHILEHHBIN Map.
BrnaxHocTh.  3HAaueHHME  TEMIIEPATYPHOTO  pEKMMAa M BIAXKHOCTH  JUIA
KU3ZHENEATEIbHOCTH YEIIOBEKA.

Onruyeckue siiaeHus1 -14 yacos

®otomerpusi. CBETOBOM  MOTOK. 3aKOHBI  OCBEHIEHHOCTH.  3aKOHBI
reoMeTpudeckoil ontuku. 3epkaino. [loctpoenne n3oOpaxeHus B MIOCKOM 3€pKaje
W B cucTeMe 3epKkaj. ToHKas JIMH3a: HaxOoXXJIEeHHE OOBEeKTa MO XONIy JIyyew.
®opmyna TOHKOM JHH3BL. CTpoeHHE riaza 4enoBeka. PU3NYECKUE OCHOBBI
3peHust ueyoBeka. JlegexkTbl 3peHuss W CcrnocoObl WX HCIpaBieHus. Pacuer
napaMeTpoB JIMH3bI W u300paxkeHus. CHekTpajlbHas U DSHEpreTuyeckas
YyBCTBUTEIBHOCTh ria3a. [lolHOe BHyTpeHHee oTpaxkeHue. BoyiHOBas onTuka.
Hucnepcus cera. Untepdepenuns u audpaxuus cBera. CBETOBbIE SIBICHHS B
IIPUPOJIE.

3amura npoekToB — lyac



2. IlporpaMMHoOe 1 y4eOHO-MeTOoAMYeCKOe obecedyeHue

CpeacTBa 00y4YeHUsA

yueOHuk | JIureparypa
(aBTOp, 1. Kabapnua O.® «Baeypounas pabora 110
Ha3BaHHe, TOJ ¢dbuzuke» M, Ilpoceemenne 1983,
U31aHUs, 2. [lepenbman «3anumatenbHas Gusnka» 1-3 yacthb
H31aTeJIbCTBO) M, Hayxka 1980;
3. Tapaco JI.LB ®usuka B npupoae M,
IIpocsemenne 1988;
o 4. EnoxoBuu A.C. CpopaBouHuk 1O (u3uke H
= texnuke. - M.: [Ipocsemenne, 2006;
§ S. lanpnepwrein JI.  3aHuMarenbHas
= ¢dbuzukay. - M.: Pocman, 1998;
% 6. TynbunHCKUN M.E. COopHuk
E KaueCTBEHHbIX  3a7ad no  ¢usuke. M.:
= «IIpocBemenue» 1965;
= 7. KOdanosa WN.JI. 3anumarenbHble Beuepa
no ¢usuke B  cpeaHed  mkoie. M.
«IIpocBemenuner, 1990.
Texnnueckue KommnbroTep C BBIXOJIOM B WuTepuer,

MYJIBTUMEIUWHBIN IIPOEKTOP.
KommiexTsl yueOHO-1abopaTopHOro o00pyI0BaHUE
JUIsl IPOBEJICHUS] TPAKTUYECKUX palOT.

T-pecypchl

Mudposbie
o0pa3oBaTe/ibHbIE PeCypPChI:

Harnsigubie Tabnuupl, MakeTbl, ACHCTBYIOIINE MO/IEIIHU, TIE€YaTHbIE
nocoous Y NHTEPAKTUBHBIEC IIJIAKATHI 10 U3y4a€MbIM TEMaM
untepHe | bubnuoreka — Bcé mno npeamery «Duzukay.

http://www.proshkolu.ru

Buneoomnsitel Ha ypokax. http:/fizika-class,narod.ru
Enunas xomnekuuss UHUPPOBBIX 00pa3oBaTENIbHBIX
pecypcos. http://school-collection.edu.ru
WuTepecHble MaTepuanbl K ypokaM (DHU3UKA 1O
TeMaM; HarJsJIHble mocoOus K ypokam. http://class-
fizika.narod.ru

[Hudpossie oOpazoBaTebHbIE pECypCHI.
http://www.openclass.ru
DJIEKTPOHHBIE YYEOHUKH o busuke.

http://www.fizika.ru

3. Ilnanupyemble pe3yJibTaThl OCBOCHHUSI Y4eOHOI0 peaMeTa, Kypca

[Inanupyemble pe3ynbTaThl OCBOCHUS MPOrpaMMBbl HANpPaBJICHbl Ha Pa3BUTHE
YHUBEPCAJIbHBIX Y4YEOHBIX ACHCTBHM, yueOHOU u oOienons3oBarenbckod MKT-
KOMIIETEHTHOCTH OOY4YalolUXCs, ONbITa TMPOEKTHOW JEATEIIbHOCTH, HAaBBIKOB

paboThl ¢ nHPOpMAITHEH.

JIn4HOCTHBIE:




¢ CpopMUPOBAHHOCTh TO3HABATEIBHBIX HMHTEPECOB K MPAKTHYECKOH U
MPOEKTHOW JEATENBHOCTH W OCHOB COLMATbHO-KPUTHYECKOTO MBIIUICHUS Ha
OCHOBE Pa3BUTHSI MHTEJUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH yJaruxcs;

¢ YOEKIEHHOCTh B BO3MOXHOCTH TIO3HAHHS TMPHUPOJABI, B HEOOXOIMMOCTH
pPa3yMHOTO MCIOJIb30BaHUS JOCTIKECHUI HAYKH M TEXHOJOTHH IS NalbHEHUIIETO
pa3BUTHUSL UYEIOBEUYECKOTO OOIIEHUs, yBaKCHHE K TBOpIIAM HAyKH U TEXHUKH,
OTHOILIEHHE K (PU3HUKE KAK K AIEMEHTY 00111€4eI0BEUECKON KYIbTYpHI;

¢CaMOCTOATEIHHOCTh B TMPUOOPETEHHHM HOBBIX 3HAHWH M MPAKTHUYECKUX
YMEHHA MOHUMAaHUHU WX 3HAUEHUS ISl JalbHEHIIEro M3y4eHHsI €CTeCTBEHHBIX
TUCIHTLINH,

eMoTuBanus 00pa30BaTENbHOW JESITENBHOCTH IUKOJIBHUKOB Ha OCHOBE
JMYHOCTHO-OPUEHTUPOBAHHOIO MOAX0/4;

®yMEHUH OTPEAETATh TPAaHUIBI COOCTBEHHOTO 3HAHUS M HE3HAHUS; Pa3BUTUHU
CIIOCOOHOCTH K CaMOOILICHKE (OLIEHMBaTh COOCTBEHHYIO YUEOHYIO JE€ATEIbHOCTb:
CBOM JIOCTIDKEHUS, CAMOCTOSITEIbHOCTh, HHUIIMATUBY, OTBETCTBEHHOCTbD, IIPUIUHBI
Heyay);

e DopMUpPOBaHUE IEHHOCTHBIX OTHOIIEHUH JIPYT K APYTY, YUUTEINI0, aBTOpam
OTKPBITUH U U300pETEHUM, pe3ysibTaTaM 00yUYEeHUsI.

¢Cc(hOPMHUPOBAHHOCTH KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIICHUU U
COTPYIHHUYECTBE CO CBEPCTHUKAMHU U YUUTEIIEM;

eycBoeHnu Th mpu mpoBeneHWH NpPaKTHYECKUX padoT, cHOpMHUPOBAHHOCTH
OepeKHOro OTHOILEHUS K HIKOJIBHOMY 000PYOBAHHUIO.

MeranpeaMeTHble:
B chepe pecyramusnvixyHuBepcanbHbIX YU€OHBIX AEHCTBUIM:
eOByaJieBaTh HaBBIKAMHU CaMOCTOSITEJIBHOIO MPHUOOPETEHMs] HOBBIX 3HAHUM,

OpraHu3aluy y4eOHOM JesTeIbHOCTH, IIOCTAaHOBKA IeJiel, IJIAHUPOBAHUS,
CaMOKOHTPOJII M OLEHKM pPE3yJbTaTOB CBOEH JIEATEIBHOCTH, YMEHUIMH
MPEABUIETH BO3MOXKHBIEC PE3YJIBTATHI CBOMX JICUCTBUM;

elloHnMaTh paznuuusi MEXIy UCXOJIHBIMU (haKTaMU U TUMOTE3aMU JJII UX
OOBSICHEHUS, TEOPETUUECKUMHU MOJICNIIMU M pealibHBIMU OOBEKTaMH, OBJIAJIEBATh
YHUBEPCAIbHBIMU YYEOHBIMU JIEUCTBUSMH HA MPUMEpPAX TUIMOTE3 JJIs1 OOBICHEHUS
M3BECTHBIX (DAKTOB M OKCHEPUMEHTAIbHOM MPOBEPKU BBIJIBUTAEMBIX THIIOTE3,
pa3pabOTKH TEOPETUUECKUX MOJICNICH MPOIECCOB WU SBJICHUM;

B cdepe nosnasamenvrvixyHuBepcabHbIX YUEOHBIX I€UCTBUI:
eDopMHpPOBaTH YMEHHSI BOCHPUHUMATh, NepepadaTbiBaTh M MPEACTABIATH

MH(OpMAIUIO B CIIOBECHOM, 00pa3Hoil, CHMBOJIIMYECKON (popMax, aHaTM3UpPOBaTh U
nepepadaThiBaTh MOJYYEHHYIO MH(OpPMALMIO B COOTBETCTBUU C MOCTAaBIECHHBIMU
3a/layaMu, BBIIENIATh OCHOBHOE COJEp)KaHHE MPOYMTAHHOIO TEKCTa, HAXOAUTH B
HEM OTBETHI HA TOCTABJICHHBIE BOMIPOCHI M U3JIararh €ro;



®BBIJIBUTATh THUIIOTE3bl, OCYIIECTBIATh WX MPOBEPKY, IOJIH30BATHCS
OMOIMOTEUHBIMHU KaTaJIOTaMH, CIIECIUATbLHBIMU CIIPAaBOYHHKAMHU, YHUBEPCATbHBIMU
SHIUKJIONEIUSIMU ISl TOMCKa UHpOpMaIuu 00 00bEeKTax.

e[IproOperaTy OMBIT CaMOCTOSITENFHOTO TMOWCKAa, aHamM3a u oTOopa
uHQOpPMAIIMM €  WCIOJB30BAHMEM  Pa3UYHBIX HWCTOYHWKOB, W  HOBBIX
WH()OPMAITMOHHBIX TEXHOJIOTUH JIUTS PEIICHUS TT03HABATEIBLHBIX 33]1a4;

eOcBanBaTh NPHUEMBI JCHCTBUI B HECTAHMAPTHBIX CHUTYaIlUSIX, OBJIAJICBAThH
IBPUCTUYCCKUMHU METOJIAMH PEIICHUS TIPOOIIeM

B cdepe kommynuxamuenvixynuBepcaabHbIX yU€OHbIX JEHCTBUMN:
ePa3BuBaTh MOHOJOTMYECKYIO MU JHAIOTMYECKYIO pE€UYb, YMEThb BBIPAXKATh

CBOM MBICIIM M CHOCOOHOCTH BBICIYIIMBATh COOECENHMKA, MOHUMATh €ro TOYKY
3peHMs], IPU3HABATh NIPABO APYrOro YEJIOBEKAa HA €ro TOYKY 3pPEHUs, IPU3HABATH
IIPaBO APYroro 4eJ0BeKa HA HHOE MHEHUE;

eDopMHpOBaTH YMEHHsS paboTaTh B TPYMIE C BBHIIOJHEHUEM PA3THYHBIX
COLIMAJIBHBIX POJIEH, MPEACTaBIATh M OTCTAWBAaTh CBOW B3IJISABI U YOEXKIACHMUS,
BECTH IUCKYCCHIO.

IIpeameTHbIe:

eDopMHpPOBATh MPEACTABICHUS O 3aKOHOMEPHOM CBA3M M TO3HAHUS
npupoabl, 00 OOBEKTUBHOCTH HAYYHOTO 3HAHMS; O CHUCTEMOOOpasyrolleld poiu
GU3UKM 1 pa3BUTHUS JPYTHX €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHI; O
HAy4YHOM MHPOBO33PEHHMH KaK Pe3ysIbTaTe U3y4YECHHs] OCHOB CTPOEHHUS MaTepUH U
(GyHIaMEHTAJIbHBIX 3aKOHOB (DPU3UKH;

e DopMHpPOBaATh MEPBOHAYANIbHBIE NPEICTABICHUA O (PU3MYECKOW CYIIHOCTH
SABJICHUW MPUPOJIbI (MEXAaHUUECKHX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX),
BHUJIaX MaTepuu (BEIIECTBO M TOJIE€), ABWKEHHHM KaK CIOCO0E CYIIECTBOBAHUS
MaTepHuH; yCBauBaTh OCHOBHBIE MJIEU MEXAHUKH, aTOMHO-MOJEKYJISIPHOTO YUECHHS
O CTPOEHUHU BEIECTBa, AJIEMEHTOB JJIEKTPOAMHAMUKM U KBAaHTOBOW (U3MKH;
OBJIaJI€BATh MOHATUWHBIM aNIapaToOM U CUMBOJIMYECKHUM SI3BIKOM (DU3UKU;

e[IpunoOpeTaTh ONBIT IPUMEHEHHUSI HAYUYHBIX METOJOB MO3HAHMS, HAOIIOICHHUS
(bU3NYECKUX SBJICHUM, MPOCTBIX SKCHEPUMEHTAIBHBIX HUCCIEIOBAHUM, MPAMBIX U
KOCBEHHBIX HM3MEpPEHUH C HCHOJb30BAaHUEM aAHAJOTOBBIX M  IU(PPOBBIX
U3MEPUTENBHBIX MPUOOPOB; TMOHUMATh HEU30EKHOCTh TMOTPEIIHOCTH JIFOOBIX
U3MEpPEHUN;

eOco3HaBaTh HEOOXOAUMOCTb TPUMEHEHHS] JOCTHXKEHUU (QU3UKA U
TEXHOJIOTUM JIJIs1 pAllMOHATIBHOTO MPUPOIOIONb30BAHUS;

eOBnajeBaTb OCHOBaMU O€30MAaCHOIO MCIOJb30BAHUSI E€CTECTBEHHBIX H
HCKYCCTBEHHBIX JJIEKTPUYECKUX M MArHUTHBIX MOJEH, 3JIEKTPOMArHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX U UCKYCCTBEHHBIX HOHU3UPYIOIIUX U3JTYy4YEHUN BO
n30eKaHue HX BPEAHOrO BO3ACHCTBUS HAa OKPYXKAIOUIYI0 Cpelay U OpraHuszMm
YeJI0BEKa;



ePa3BuBaTh yMEHHUE MJIAHUPOBATH B IMOBCEIHEBHOW XU3HU CBOMU JIEMCTBHUS C
MIPUMEHEHUEM MOJIYYEHHBIX 3HAHUU MEXaHUKH, AJIEKTPOAVHAMUKH,
TEPMOJUHAMUKH U TEILJIOBBIX SIBJCHUMN C 1IEJIbI0 COEPEKEHUS 310POBBS;

eDopMUpOBATh MPEACTABICHUS O HEPALMOHAIBHOM  HMCIOJIb30BAHUH
MPUPOJIHBIX PECYPCOB M DHEPIrUHM, O 3arpsA3HEHUU OKPYKAKOMIEH Cpelabl Kak
CJICICTBUM HECOBEPIIEHCTBA MAILIMH U MEXaHU3MOB.

IlpumepHoe TemaTHyeckoe ILUIaHMpOBaHue Kypca «Teopermueckass u
NpaKkTHYecKas pusuka»
10 -11kaacc(1 yac B HeJeII0)

] Tema KouaunvectBo JlaGoparo
n/n 4acoB pPHbIE Pad0ThI

] DNeKTpoOMarHuTHbIE 8 1

SIBJICHUS
y Mexannueckue 2

KoJIcOaHUs ¥ BOJIHBI
K TemioBble SIBIICHUS 9 3
4 OnTuyeckue SIBJICHUS 14 4
: 3amura NpoeKTOB 1

Bcero 34 8




TeMmaTuueckoe IMJIAHUPOBAHMUE.

No Tema 3aHaATHS
3aHSTHS
1/
JJIeKTPOMATHUTHBIE siIBJIeHUs (8 4acoB)

1 DOnekTpudeckue 3apsibl W OKUBbIE OpraHUW3Mbl. BrusHue
AIEKTPUYECKOTO TMOJIs Ha )KUBbIE OpraHu3Mbl. bro3nexkTpruecTBo.

2 JlaGoparopunass padora «OmnpeneneHue CONPOTHBICHHUS
TKaHEW 4eJIOBEKa»

3 [IpupoaHbie U UCKYCCTBEHHbBIE ANEKTPUUECKUE TOKH.

4 HcTtopus sHEpreTuku. DHEpPrusi 3JIEKTPUUYECKOrO0 TOKa M €€
HCIIOJIb30BaHUE.

3) Kondepenuusa  «OnekTpuueckue  cetd  MOpoOJieMbl U
NEPCHEKTUBBI. AJIbTEpPHATUBHBIE UCTOUYHUKHU SHEPTUN

6 MarnuTHoe nosie 3eMJIM U €ro BIMSHUE Ha YeJIOBEKa.

7 CBolCTBa  DJEKTPOMAarHUTHBIX BOJH  HU3KOW  YacCTOTHI.
PannoBosHbI ¥ YeI0BEK.

8 buonornyeckue cBOWCTBAa 3JEKTPOMArHUTHBIX BOJIH BBICOKOM
YaCTOTBHI.

Mexanuyeckue KojeO0aHusi 1 BOJHBI (2 yaca)

9 Konebanust u BOiHBI B XUBbIX opranusmax.Konebanuss u
yesoBeK. buopurm.

10 3ByK Kak CpeICTBO BOCHPUATHS W TMeperadyd HH(POpMalUu.
VYbTpa3Byk U HH(QpPa3BYK.

TemnoBble siBJeHns1 (9 4acoB)

11 OHeprus TOIIMBA. TennosnepreTuka. Binsinue
TEeMIIEpaTypPHBIX YCIOBUM Ha KU3Hb YEJIOBEKA.

12 Jlabopatopnas padora «/3meHeHue Temneparypbl BElIECTBA
IIpU Mepexojie C TBEpAoro B razoodpasHoe coctosnue. [locrpoenue
rpaduka 3aBUCUMOCTH TEMIIEPATYPhI TeJla OT BPEMEHM.

13 TennoBoe 3arpsizHeHue atMmocdepsl. Pemienne 3anay.

14 Bunsl  Tpancnopra.  IIpuMeHeHME — pa3IMYHBIX ~ BUIOB
TpaHCHOpTa B HalleM peruoHe. BnusHue paboThl TEMIOBBIX
JIBUTaTeJIel Ha SKOJIOTMYECKUE MTPOLIECCHI.

15 Kpyrasiii cron: «M3MeHeHune kimMara - IapHUKOBBIN 3 ekt u
rJ100aJIbHOE NOTEMJICHUE KIIMMaTay.

16 TennoBble MPOLIECCHI B TEJIEC YEIIOBEKA.

17 Jlabopatopnas  pabora «OmnpeneneHue  AbIXaTEIbHOIO

00bEMa JIETKUX YeJIOBEKa
JlaGoparopnasi pabora «OnpeaeneHue JaBI€HUS KpPOBU




YCJIIOBCKaA»

18 Pemenne skcnepumeHTanbHbIx 3aaa4. (OCHOBHOE ypaBHEHHUE
MKT, konn4ecTBO BEIIECTBA)

19 Pemiennie skcnepruMeHTaIbHBIX 3a/1a4. (YpaBHEHUE COCTOSHUS
ujeanbHOro raza. Biaxxnocts Bo3ayxa)

Ontuyeckue sijieHusi (14 yacon)

20 @oromerpus. CBETOBOM MNOTOK. 3aKOHBI OCBEIIEHHOCTH.
JlaboparopHasi pabota «OrmnpeneneHue YpOBHS OCBEHIEHHOCTU B
KJ1acce»

21 HckyccTBEHHOE OCBElIEHUE. BUIBI DIEKTPUYECKUX JIAMII.

22 3epkanpHOe U paccesHHoe (Tuddy3Hoe) OTpakeHUE CBETA.

OkcnepuMeHTanbHas pabdora: «lloctpoenue uzoOpaxeHus B
IJIOCKOM 3€epKajiey.

23 OKcnepuMeHTallbHas paborta: “MHOrokpatHoe H300pa)keHue
IpeAMETa B INIOCKUX 3EpKajax .

24 JIunzel. ['na3 kak ontuyeckas cucrema. JledexTsl 3penus.

25 [TocTpoenne nzo0paxeHus B CUCTEME 3epKall.

26 [one 3penus.

27 Crnioco0sbI uctpaBieHus 1ePEKTOB 3PEHUSI.

28 JladbopaTtopuass  pabGora:  «Omnpexnenenne  (HOKyCHOTO
pPacCTOSTHUS M ONTHYECKON CHIIBI OYKOBY

Perenne sxcrepruMeHTaIbHBIX 3a/1a4.

29 CaeToBbl€ SIBJICHUS B IPUPOJE (paayra, MUpPaxH, rajo).

30 OnTHyecKkre WTI03UK HAIEro 3pEHusl.

31 buonornueckass ontuka. (JKuBble 3epkana, ria3-TepMOMETD,
pacTeHust - CBETOBOJIbI).

32 XKusoit cBer. (CBeueHue MOps, CBETAILIUECS OPraHU3MBI,
XEMUIIOMUHECHEHIUS, OMOIFOMUHECIEHIA ).

33 OKkojoruyeckue mpoOJaeMbl U 00OeclneueHue YCTOMYMBOCTH
ouocdepsl, CBI3aHHBIE C PACCESIHUEM U TMOTJIONIEHUEM CBETA.

3ammuTa npoektoB (1 uac)

34 3amura NpoeKToB




